Teltronix:

Serial Triggering and Analysis

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

Key features

+  Automated Serial Decode and Analysis Options for I2C, SPI, eSPI,
I3C ', CAN, CAN FD, LIN, FlexRay, SENT', RS-232/422/485,
UART, USB 2.0, Ethernet, SPMI', MIL-STD-1553, ARINC 429, I2S,
LJ, RJ, PSI5, DPHY, CXPI, CPHY, 1-WIRE, and TDM

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

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

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

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

Serial Triggering and Analysis Applications

The serial applications support automatic trigger and decode for

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

! Not available for 3 Series MDO.

Serial triggering

Trigger on packet content such as start of packet, specific addresses,
specific data content, unique identifiers, etc. on popular serial interfaces
such as I2C, SPI, CAN, CAN FD, LIN, FlexRay, SENT, RS-232/422/485,
UART, USB 2.0, Ethernet, SPMI, MIL-STD-1553, ARINC 429, 123, 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
— arrow buttons on the oscilloscope front panel or the Search badge.
The 3 Series MDO uses the arrows in the Search badge to navigate.
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I2C characteristics

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

Table 1: Bus setup options

Table 4: Bus decode

Characteristic

Description

Characteristic

Description

12C Sources
(Clock and Data)

Analog channels
Digital channels
Active Math channels !

Active Reference channels'

Maximum Clock/Data
Rate

Up to 10 Mb/s (automatic selection)

Decode Display

Thresholds Per-channel thresholds
Recommended Single-ended

Probing

Include R/W in Yes or No

Address

Address/Data Formats
Available

Hex

Binary

Table 2: 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

Table 3: Bus trigger and search options

Characteristic Description
Trigger and/or Search | giart
On
Repeated Start
Stop
Missing Ack
Address (7 or 10 bit)

Data (1-5 bytes)
Address and Data

Start (green bar)
Address (yellow packet)
Data (cyan packet)

Missing Ack (! symbol in red box)

Stop (red bar)
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File Edit Utility Help

Waveform View Add New...
Cursors | | Note
Measure | Search

Results
Table || Plot

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

— Horizontal Trigger ‘Acquisition
Add i
40psidiv 400 ps Auto, Analyze
N DVM| | AFG - :
ot | Ret || Boe | SR:125MS/s 8 ns/pt High Res: 16 bits
RL: 50 kpts 30% Single: 1/1

File Edit Utility Help
Waveform View

Add New...

Cursors | | Note

Measure | Search

Results
Table || Plot

TRIGGER (©)

SETTINGS.

J"‘f’ ﬁ"_-——-‘

3

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

Horizontal

i ‘Acquisition
Add i

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

High Res: 16 bits

RL: 50 kpts 40% 494 Acgs

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




SPI characteristics

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

Table 5: Bus setup options

Table 6: Display modes

Characteristic

Description

Characteristic

Description

Bus

Bus only

SPI Sources

(Clock, Data, and
Slave Select)

Analog channels
Digital channels
Active Math channels'

Active Reference channels'

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Results Table

Decoded packet data in a tabular view

Table 7: Bus trigger and search options

Thresholds Per-channel thresholds
Recommended Single-ended
Probing

Decode Configuration:
Framing

Clock

Slave Select

Data

Word Size

Bit Order

Slave Select (3-wire SPI), Idle Time (2-wire
SPI)

Rising or Falling Edge
Active High or Active Low
Active High or Active Low
4 - 32 bits

Most Significant (MS) First, Least Significant
(LS) First

Characteristic Description
Trigger and/or Search |gg Active (3-wire SPI)
On
Start of Frame (2-wire SPI)

Data (1-16 bytes)

Table 8: Bus decode

Characteristic

Description

Maximum Clock/Data
Rate

Up to 10 Mb/s (automatic selection)

Formats Available

Hex

Binary

Decode Display

Start (green bar)
Data (cyan packet)
Stop (red bar)
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File Edit Utility Help

Waveform View Add New...

Cursors | | Note
Measure | Search

Results

— Table || Plot

oa| SPISCLI

Display  Label

on | |is
Bus Type
Source Threshold Polarity
fr%fg ‘chu:m H 1.4v][_/' ‘ '\_‘
oo | el
it ‘C"‘f'” H "“V][‘}fi‘gif Aféixe: ( Data:11101001b
Word Size Display Format
[ Ebi(s] ‘Bus ‘
Bit Order Decode Format

[MSFirsl ‘ LS First ‘ ‘Binavy

=T Horizontal Trigger ‘Acquisition

[oslioiliolSPWRPRSRY 10 v 100ps SPI Auto, Analyze

Mot | Ref || Bus SR:6.25GS/s 160 psfpt | SS Active Sample: 8 bits
RL625kpts  35% 519 Acas

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

File Edit Utility Help

Waveform View Add New...

Cursors Note
Measure | Search
Results
- Table || Plot

oa| SPISCLI

~ TRIGGER (©)

SETTINGS.

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

Trigger On

Data Words.

Data:01010100b

selects digit(s)
sets its value

MODE & HOLDOFF >

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

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

RL625kpts ¥ 60% 259 Acas

Math | Ref || Bus

Triggering on a specific data value on the SPI bus.




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

I3C characteristics' (Version 1.0)

Table 9: 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
Binary
Mixed Hex

Table 11: 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

Table 12: Bus decod

e

Table 10: Display modes

Characteristic

Description

Characteristic

Description

Maximum Clock/Data
Rate

Up to 12.5 Mb/s (automatic selection)

Bus

Bus only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Results Table

Decoded packet data in a tabular view

Decode Display

Start (green bar)

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

Parity (purple packet)

Stop (red bar)
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

Edit  Applications  Utility  Help Tektronix
Add New...
Cursors. Note

Measure | Search

12FA34EBS6DC 78CD 123331 00110111100 02

-376.8613ns  BroadcastENTHDRO
Results'| (o

12FA34EBS6DC 78CD 123331 01110111100 17
1 | Table

8.403202y5  BroadcastENTHDRO —

Waveform View.

Broadcast Address:7Eh
2

Trigger Acquisition raviaw
Auto, Analyze
Sample: 8 bits
0Acgs

400 ns
Ref 1 2 — Horizontal
Add d
1Vidv i ; 4 psidv
6.25GSls ey (Hen VM| ARG | IS
DDR_Wiit RL: 250 kpts

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the I13C bus.

File Edit Applications Utility SEARCH 1 Tektronix
Waveform View Add New...
Cursors | | Note

Measure| | Search
Results

Table | | Plot
earch C
Bus: 3C

Search: Bus
Events: 2

100.00 ns/div

et
ﬁ//

Copy Trigger Copy Search
| Settings to Search | Settings to r

1h ) Oh ' 1h (PDW:2h ) Data Words:12FAh

Q

— Horizontal Trigger Acqisition Preview
Auto, Analyze

Ref 1 R

1 Vidiv ';"‘dv ot | are | | 40ps D - ov

6.25 GSls M:‘& i SR:6.25GS/s 160 ps/pt Sample: 8 bits
DDR Wit... | DDR writ RL: 250kpts W 15% 0Acgs

Searching on a specific data pattern on the I3C bus and automatically searching on Sync.
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

RS-232, RS-422, RS-485, UART characteristics
Table 13: 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'

Table 15: Bus trigger and search options

Sources, RS-422,
RS-485

Analog channels
Active Math channels'

Active Reference channels'

Rate

Characteristic Description
Trigger and/or Search | giart
On
End of Packet
Data (1 - 10 bytes)
Parity Error
Table 16: Bus decode
Characteristic Description
Maximum Clock/Data |Up to 15 Mb/s

For 3 Series MDO: Up to 10 Mb/s

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
ASCI
Packet View

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

Table 14: Display modes

Characteristic

Description

Decode Display

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

Bus

Bus only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

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

File Edit Utility Help
Waveform View Add New...

Cursors | | Note

Measure | Search

Results

Table || Plot

O e N N —

o

T

ch1 Bus 1 — = — Horizontal Trigger ‘Acquisition

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

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

50 MHz % RL:25 Mpts ¥ 50% Single: 1/1

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

File Edit Utility Help
Waveform View Add New...
v

i Cursors | | Note

' Measure | Search
13|

Bus1 (RS 232)

Results

Table || Plot

Search 1

Binary
0101 0100 0110 0101
0110 1011

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

ch1 Bus 1 — = — Horizontal Trigger ‘Acquisition

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

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

20 MHz ® il Mpts ¥ 5% Single: 1/1

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

0 ms 140 ms
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

CAN characteristics (Version 2.0)

Table 17: Bus setup options

Characteristic

Description

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

Analog channels
Digital channels
Active Math channels'

Active Reference channels'

Source for Diff

(differential probing)

Analog channels
Active Math channels’

Active Reference channels'

Tx
Diff

Thresholds Per-channel thresholds
Recommended

Probing: Single-ended

CAN_H, CAN_L, Rx, |Differential

Characteristic

Description

Results Table

Decoded packet data in a tabular view

Table 19: Bus trigger and search options

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

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

Identifier (Standard or Extended)

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

Identifier and Data
EOF

Missing Ack

Bit Stuff Error

Table 20: Symbolic bus search options

Bit Rate Selection:

Predefined list of rates

Custom

10 kb/s - 1 Mb/s

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

Characteristic

Description

Message

As defined by the .dbc file'

Message and Signal

As defined by the .dbc file'!

Sample Point

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

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

Table 21: Bus decode

Characteristic

Description

Formats Available

Mixed Hex

Hex

Binary
Symbolic (.dbc)’

Maximum Clock/Data
Rate

Up to 1 Mb/s (automatic selection)

Table 18: Display modes

Characteristic

Description

Bus

Bus only

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)

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

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

File Edit

Utility

Bus Decode Results Add New...
Bus 1 (CAN)

Al

Cursors | | Note

Measure | Search

-102.0722ps  205.943us 00BEBEBE 7B7E9A9C 37EE
211.9255ps 307.9232us 100 380A Results
Table || Plot
313.9261us 441.9245us 101 0103 562D
447.9272us 665.9479us 10000001 1122334455 6A65

671.9305us  0.93393ms 12345678

1

2

3

4

5 1122334455667788 0acz
6 0.939933ms  1.209933ms  1597EEB2

7

8

9

1

FFFFO000EEEE1111 216E

1.215935ms  1.367935ms 519 42696C6C 7744
1.373938ms  1.643938ms  1597EEB2 AE4FFFF10272DF6B 2180
1.649941ms  1.799939ms  0527DE32 1 7F3D
|10 1.805942ms  1.989941ms 00140014 112233 5EDC
11 1.995944ms  2.211944ms 00160016 1122334455 3011
12 2.217947ms  2.475947ms 18181818 F1F2F3FAFSF6F7 5F9B.
13 2.48195ms  2.77595ms 00000000 0000000000000000 3DAF

oo N uwrosoon N o s

2.781952ms  2.873972ms

- R

757

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

f—— Horizontal A(quisi(ion‘
Add || Add i
1 ms/div 10ms Auto, Analyze
Rl Nevy i) DAL | AFS 5MS/s 8 nsipt High Res: 16 bits
:1.25Mpts ¥ 30% Single: 1/1

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

File Edit Utility Help
Waveform View Add New...

Cursors | | Note

Measure | Search

L AR R R RARL R RO | Results

Table || Plot

3 s

TRIGGER (©)

I L1 I
ggertype | sowce |
C—
) —
i .
s e
| | | ] .

i 1 1000 0001 1000

0001 1000 0001
1000

o

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

Source ;
| MODE & HOLDOFF
Ch1 Bus 1 —— Horizontal Trigger Acquisition
i Add || Add id i
380 mv/div | CAN New||New| bvM| | AFG 1 rr\s/dlv 10ms CA AE.I(O, /.knaly_ze
L) SR: 125 MS/s 8 ns/pt High Res: 16 bits.
Math | Ref
50 MHz B

RL: 1.25 Mpts ¥ 50% single: 1/1

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

CAN FD (ISO and non-ISO) characteristics
Table 22: 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'

Characteristic

Description

Symbolic (.dbc)’

Table 23: 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

Table 24: Bus trigger and search options

Characteristic Description
Thresholds Per-channel thresholds Trigger and/or Search | Start of Frame
Recqmmended Single -ended On Type of Frame (Data, Remote, Error,
Probing: Overload)
Differential
CAN_H, CAN_L, Rx, FD Bits (Bit Rate Switch bit, Error State
or Tx Indicator bit)
Diff |dentifier (Standard or Extended)
Version ISO Data (1-8 bytes, trigger or search when =, #,
<7 S! >7 2)
non-ISO
Identifier and Data
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

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

Table 25: Symbolic bus search options

Characteristic

Description

Message

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

Message and Signal

As defined by the .dbc file'

Formats Available

Mixed Hex
Hex

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

Table 26: 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)

File  Edit  Utility  Help
Bus Decode Resilts X [ e
Bus1 (CAN) Cursors | | Note

-684.0389us X 1 0 00 01 02 03 04 05 06 07 08 09 0A OB 0C OD OE 5F OF OF OF OF OF 15D6EB  — Measure | Search
OF OF OF 12 34 56 78 9A BC DE FO |

-513.0269us 00 01 02 03 04 05 06 07 08 09 DA 0B 0C 0D OE 5F OF OF OF OF OF 15D6EB
OF OF OF 12 34 56 78 9A BC DE FO

-342.0188us 0001 02 03 04 05 06 07 08 09 0A 0B OC 0D OE 5F OF OF OF OF OF 15D6EB
OF OF OF 12 34 56 78 9A BC DE FO

-171.0069us 00 01 02 03 04 05 06 07 08 09 0A 0B OC 0D OE 5F OF OF OF OF OF 15D6EB
OF OF OF 12 34 56 78 9A BC DE FO

Results
Table

Plot

‘ CAN FD

DLC:32 ¢ Data:00h Data:01h Data:02h X Data:03h ¥ i Data:05h

— — " AFG: Arbitrary Horizontal Trigger

fddlgadiinod Freq: 5.8476 kHz 200 psdiv  2ms Auto, Analyze

A Ll [ Amp: 4.44 Vpp SR:3.125 GS/s 320 ps/pt High Res: 12 bits
Offset: 20 mV/ RL: 6.25 Mpts ¥ 50% Single: 1/1

Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the CAN FD bus.
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3 Series MDO, 4/5/6 Series MSO Serial Triggering and Analysis Applications Datasheet

File  Edit  Utility  Help

Waveform View Add New...

Cursors | | Note
Measure | Search

Results | [ ppo
Table || Plot

TRIGGER

| i 14 ‘
ry

| Binary
0000 6000 0000
0001 0000 0010
0000 0011

CAN FD

Cch 1 Bus1 — = — AFG: Arbitrary Horizontal

500 mv/div | can Q‘j\‘{ ﬁ'{‘f ﬁd\ff PPN Frea: 5.8476 kiz 200 ps/div.-~ 2ms. Auto, Analyze

1MQ s B[ skl Amp: 4.44 Vpp SR:3.125 GS/s 320 ps/pt High Res: 12 bits
Math | Ref || Bus

500 MHz

Offset: 20 mV. RL: 6.25 Mpts ¥ 50% 1.129 kAcgs

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

LIN characteristics (Version 2.0)

Table 27: Bus setup options

Table 29: Bus trigger and search options

Characteristic

Description

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)

Table 30: Bus decod

e

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

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

Table 28: 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

Start of Frame (green bar)
Sync

Identifier (yellow packet)
Data (cyan packet)

CRC (purple packet)

Errors (red packet)
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File  Edit  Utility  Help

Bus Decode Results
Bus 1 (LIN)

1 -107.4613ms  -100.3323ms  3C 00 80 FF FF FF FF FF FF FF 80 Checksum: Checksum, calculated 07h
2 -760.8545s  3.411407ms 00 10 2F45C3 90 Checksum: Checksum, calculated 2Fh
3 105.8623ms  112.936ms 01 1 1EAF7499E2458C83  2A

3 133.1646ms  133.428ms

5 212.5379ms  219.6142ms 02 1 5443A82EC6B6812F  AD Identifier: Parity

6 319.2824ms  324.6193ms 03 00 1248B116 14 c9 Checksum: Checksum, calculated FFh
7 425.9819ms  429.0045ms 04 1 3F FB Sync: Invalid sync field

8 532.6003ms  536.7754ms 05 10 98 1D E7 DC

9 639.3519ms  643.5739ms 06 00 6723 6F

746.0544ms  751.3855ms DC 2C 34 BE E8 Checksum: Checksum, calculated 04h

Waveform View

500 ms 600 ms 700 ms

{ Datai7ah oo Data99 e DAtAEZR oo DAAAS oo e DataB3h -

— Horizontal Acquisition
100 ms/div

SR: 12.5 MS/s 80 ns/pt
RL: 12,5 Mpts ¥ 20%

Add
New|  |DVM |AFG
Bus

Add New...

Cursors

Results
Table

Protocol Decode Results Table provides a time-stamped, tabular view of all captured LIN packets.

File  Edit  Utility  Help
Waveform View e —
] e | |

| | |
TR0 A eno——y it e e i
! ittt LAl

i o o

CAN Signal

Horizontal Trigger Acquisition

Add||Add | Add i
2 ms/div 20 ms LIN
New| New| N DVM| | AFG e
Mot | Rt || Boe | SR:625MS/s 1.6 ns/pt [ Identifier

RL: 12,5 Mpts ¥ 20%

Measure

Note

Search

Plot

Add New...

[

Measure

Results
Table

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

Note

Search

Plot




FlexRay characteristics (Version 2.0)

Table 31: 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'

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

Characteristic

Description

Mixed Hex (Decimal: ID, Len, and Count; Hex:

Data and CRCs)

Table 32: 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

Table 33: Bus trigger and search options

Source for Single-
ended Probing (Tx,
Rx)

Analog channels
Digital channels
Active Math channels’

Active Reference channels'

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

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)

Thresholds:

. High and Low thresholds
Bdiff

High and Low thresholds

BP, BM (analog
channels) Single threshold
BP, BM (digital Single threshold
channels)
Tx, Rx
Recommended
Probing: Differential
Bdiff, BP, BM Single-ended
Tx, Rx
Channel Type A

Table 34: Bus decod

e

Characteristic

Description

Bit Rate Selection:
Predefined list of rates

Custom

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

Maximum Clock/Data
Rate

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

Formats Available

Hex

Binary

Table continued...
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Characteristic Description

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)

(. )(FID:002h )— PL4 = HCRC:111h 1 —{ 67h )~ — — — )~ BCh )—( 3Eh »—87h ) Frame CRC:B92E66h 1FFh

Decoded FlexRay bus, with the acquisition triggered on a specified identifier value.
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0
On ‘
=2l IR LIS IR IR IRl RLIR IR (- A 11 I g I g g 11— I 0 1T g I g g T g g g [ \IIIII"HIﬂﬁJE Hi\lillm\lillll'\lllwl
Bus v Bust (FlexRay) v
Bus
500.00 ns/div - . Events: 49
Inside Range  + EE Hes
0010 XXXX 2X
1
Bl
Binary Hex
0011 XXXX 3x
D 0 D D D D
« | @
Bus 1 orizonta Acquisitio
1/div FlexRay 2 6 8 srtl|[fn )| (0 3 . 200 ps/div 2ms FlexRay Auto, Analyze
50Q Re SR:125Ms/s  8nsipt [ Identifier High Res: 16 bits
50 MHz & RL:250kpts ¥ 20% Single: 0/1

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

Table 35: Bus setup options

3 Series MDO, 4/5/6 Series MSO Serial

Triggering and Analysis Applications Datasheet

Characteristic

Description

Bus and Waveforms

Characteristic

Description

Simultaneous display of bus and digital
waveforms

Results Table

Decoded packet data in a tabular view

SENT source
Analog channels . .
g Table 37: Bus trigger options
Digital channels
) Characteristic Description
Active Math channels Ti o
rigger On
Active Reference channels Start of Packet
Fast Channel(s) (Status/Communication,
Thresholds Per-channel thresholds Data)
Recommended Single-ended Slow Channel (Message ID, Data)
Probing
Polarity Normmal CRC Error (Fast channel, Slow channel)
Inverted Table 38: Bus search options
Clock Tick 1 s - 300 ps Characteristic Description
Tick Tolerance 1% - 30% Search On Start of Packet
Fast Data Channels |1o0r2

Data Nibbles
(1 Fast Data Channel)

3,4, or 6 nibbles

Channel Widths

12/12, 14/10, or 16/8 bits

Fast Channel(s) (Status/Communication,
Data)

Slow Channel (Message ID, Data)

Pause Pulse (Number of Ticks)

Enhanced w/ 8-bit ID
Short

1/C2

(C11C2) Error (Frame Length, Fast channel CRC, Slow
(2 Fast Data channel CRC)
Channels)
Pause Pulse Yes Table 39: Bus decode

No Characteristic Description

Maximum Clock/Data |Up to 10 Mb/s (for automated decoding of

Slow Channel None Rate bus)

Enhanced w/ 4-bit ID Decode Display

Formats Available

Mixed Hex
Binary
Hex

Mixed Decimal

Sync (green packet)

Fast Channel Status (purple packet)

Slow Channel Message ID (yellow packet)
Data (cyan packet)

CRC (purple packet)

Pause (purple packet)

Errors (red packet)

Table 36: Display modes

Characteristic

Description

Bus

Bus only

Table continued...
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File Edit Utility Help

Bus Decode Results X | Waveform View
Bus 1 (SENT)
Al

I
|44 -13.23838ms 01 00 BSE 4F5 B - - - ! ; il
|45 -12.38638ms 01 00 282 4c9 5 | (IR Hin ! i | 1
07 4 :075h | l HH
‘j‘j e e mm niad gl S I
i48 -9.830377ms 10 00 694 4B2 3 10 ms 20 ms 30 ms
49 -8.978379ms 01 00 B66 3BF 3
‘SO -8.126378ms 10 00 95D A54 C
: 51 -7.274379ms 10 00 0BE FaA D
1 52 -6.422379ms 10 00 E48 083 0 ‘ I
|53 -5.570378ms 10 00 41A DCB F
54 -4.718377ms 10 00 5D8 FD7 F |
|55 -3.866378ms 11 00 1F7 0E5 2 I 1 |
156 -3.014378ms 00 00 3C1 3BC 0 ol | | |
|57 -2.162378ms 00 00 F08 3D5 5 I
158 -1.310377ms 00 00 A97 4A9 F [l 1 | | A
159 -458.378us 0000 F06. DFB 6 x‘ I |l || e 1
; 60 393.6206us 0000 27F Cc72 C
|61 1.245621ms 01 00 532 FB3 A
1 62 2.097622ms 01 00 BS5E 4F5 B
|63 2.949623ms 01 00 2B2 4C9 5
I 64 3.801621ms 10 00 978 1A2 3
|65 4.653623ms 11 00 0EC TFE 2
; 66 5.505623ms 10 00 694 4B2 3
|67 6.357621ms 01 00 B66 3BF 3
; 68 7.209623ms 10 00 95D A54 C
169 8.061621ms 10 00 0BE FaA D
‘ 70 8.913622ms 10 00 E48 083 0
71 9.765623ms 10 00 41A DCB F
‘ 72 10.61762ms 10 00 5D8 FD7 F
73 11.46962ms 1100 1F7 0E5 2
| 12.32162ms 00 00 3BC 0

— == AFG: Arbitrary Horizontal Trigger

,‘;*gv“’l ﬁgx ﬁg\: PN Frea: 10 1z 10 ms/div 100 ms D) -~ 707.2mv

Nl Amp: 2.211 Vpp SR: 125 MS/s 80 ns/pt
Offset: 783 mV RL: 1.25 Mpts ¥ 50%

Add New...

Cursors | | Note
Measure | Search

Results
Table || Plot

Acquisition
Auto, Analyze
Sample: 12 bits
Single: 1/1

File Edit Utility Help

I

WA

“T‘Hij‘\ MNL\ i :u|| N'H ;: ' w”w A

LT

i

——

100.00 us/div.
[
B1 4 anne anne R Pause:6
Data:0
Ch1 Bus 1 — —— —— | [—[—— AFG: Arbitrary Horizontal Acquisition
i Add || Add| Add : i

300 mV/div | SENT 23llallslellzlls Forern | s IEossn SRR Frcq: 10 1z 10 ms/div 100 ms B1) SENT Auto, Analyze
1MQ Math|| Ref || Bus Amp: 2.211 Vpp. R: 12.5 MS/s 80 ns/pt Fast Channel Sample: 12 bits
500 MHz B Offset: 783 mV RL: 1.25 Mpts ¥ 50% Single: 1/1

il

Add New...

Cursors | | Note

“ Measure | Search

Results
Table || Plot

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
Table 40: Bus setup options

Characteristic

Description

Characteristic

Description

MIL-STD-1553 Source

Analog channels
Active Math channels

Active Reference channels

Polarity Normal
Inverted
Thresholds Single-ended: Per-channel thresholds
Differential: High and low thresholds
Recommended Single-ended or differential
Probing
Bit Rate 1 Mb/s per the standard
Response Time 2 Ps-100 us
Formats Available Mixed Hex
Mixed ASCII
Hex
Binary

Bit 9 - Message Error,

Bit 10 - Instrumentation,

Bit 11 - Service Request,

Bit 15 - Broadcast Command Received,
Bit 16 - Busy,

Bit 17 - Subsystem Flag,

Bit 18 - Dynamic Bus Control Acceptance,
Bit 19 - Terminal Flag,

and Data =, #, <, <, >, 2,

Inside Range, Outside Range)

Data (Parity, and Data =, #, <, <, >, 2,
Inside Range, Outside Range)

Time (RT / IMG) (> Maximum, < Minimum,
Inside range, Outside Range)

Error (Parity Error, Sync Error, Manchester
Error (trigger only), Non-contiguous Data)

Table 43: Bus decod

e

Table 41: Display modes

Characteristic

Description

Characteristic

Description

Maximum Clock/Data
Rate

Up to 1Mb/s (for automated decoding of bus)

Bus

Bus only

Results Table

Decoded packet data in a tabular view

Table 42: Bus trigger and search options

Characteristic Description
Trigger and/or Search Sync
On

Command (Transmit/Receive Bit, Parity,
Subaddress / Mode, Word Count / Mode
Count, and RT Address =, #, <, <, >, 2, Inside
Range, Outside Range)

Status (Parity,

Decode Display

Start (green bar)

Sync (purple packet with Word Type identified)
Address (yellow packet)

RIT (purple packet)

Word Count (purple packet)

Data (cyan packet)

Parity (purple packet)

Errors (red packet)

Stop (red bar)
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File

Bus Decode
Bus 1 (MIL-

Edit

Utility

STD-1553)

Help

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

Add New...

Cursors | | Note

81 -1.170807ms Data 0001 - Noncc, e -
82 -1.142805ms Data - - - - - - 0002 - - Table s
83 -1.106808ms Command 10 Receive 29 2 -
84 -1.086805ms Data - - - - = 5445 - -
85 -1.066802ms Data 4B54 - Incom
86 -2.8084us Command 3 Receive 29 - 2 - - -
87 17.194ps Data 0005
88 37.1972ps Data - - - - 0006 - -
89 65.1916ps Status 3 - - 000-000-00000 -
920 101.1924us  Command 17 Transmit 1 - - 3 - - -
91 129.1924us  Status 17 000-000-00000 -
149.1972us  Data - - - 0000 - -

Waveform View

MIL-STD-1553

Edit  Utility

Waveform

View

MIL-STD-1553

Ch1

600 mV/di
1MQ
500 MHz &

Bus1
M

Triggering on a specific command pattern on the MIL-STD-1553 bus and automatically searching on the same pattern.

Help

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

AFG: Arbitrary
Freq: 500 Hz
Amp: 5 Vpp
Offset: -45 mV

Data:0005h

30} 35 s
Horizontal Trigger Acquisition
1 ms/div 10 ms MILSTD-1553 [l Auto,  Analyze
SR:1.25Gsis 800 psipt [l Sync High Res: 13 bits
RL: 12,5 Mpts ¥ 50% Single: 1/1

AFG: Arbitrary
Freq: 500 Hz
Amp: 5 Vpp
Offset: -45 mV

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

Add New...

Cursors | | Note

Measure | Search

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

Bus 1 (MIL-STD-1553)

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

Horizontal Trigger

1 ms/div 10 ms MILSTD-1553 [l Auto,  Analyze
SR:1.25GS/s 800 psipt M Command High Res: 13 bits
RL: 12,5 Mpts ¥ 50% Single: 1/1

Measure | Search
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ARINC 429 characteristics (ARINC Specs 429 PART 1-17)

Table 44: Bus setup options

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

Table 46: Bus trigger and search options

Characteristic Description

Characteristic

Description

Trigger and/or Search | \yord Start

On
Label (when =, #, <, <, >, 2, Inside Range,
Outside Range)

Data (when =, #, <, <, >, 2, Inside Range,
Outside Range)

Label and Data (Label value and Data =, #, <,

<, >, 2, Inside Range, Outside Range)
Word End
Error (Any Error, Parity Error, Word Error, Gap

Error)

ARINC 429 Source Analog channels
Active Math channels
Active Reference channels
Signal Type Differential
Polarity Normal
Inverted
Thresholds High and low thresholds
Recommended Differential
Probing

Table 47: Bus decode

Bit Rate Selection:

Predefined list of rates

12.5 kb/s, 100 kb/s
10 kb/s - 1 Mb/s

Characteristic Description

Decode Display Start (green bracket)

Label (yellow box)

Custom
Data Format Source Destination Identifier (yellow box)
ata Forma ;
Data (19 bits) Data (cyan box)
SDI+Data (21 bits) Sign/Status Matrix (purple box)
SDI+Data+SSM (23 bits) Parity (purple box)
Formats Available Mixed Hex Stop (red bracket)
Hex Error (red box)
Binary

Table 45: Display modes

Characteristic

Description

Bus

Bus only

Results Table

Decoded packet data in a tabular view
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File  Edit  Utility  Help
Waveform View

.

T T ey

\ | i |
KD smimaawinosins - - - i~ Y A -l - I - -~ N o~ WA A~ At~ o o < - A g~ -

__ ARINC429
> Label:3770

Ch1

130 mV/div
1MQ

500 MHz &

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

T N

elis7o— YCTh X

Data:5A3C5h

Add
New

Math | Ref

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

File  Edit  Utility  Help
Waveform View
(11 AN1D P O INT (ML P I ER A e e e e

USRI

LLL LA

T

D 00 A B 0o :

Label:2570

Y
|

Data:5B2D1h {

Add || A
New| New
us

N
Math | Ref

Add | Add
New| New
Bus

Nt e e 8180

" DatasA3Csh

TRIGGER

Add New...

Cursors| | Note

Measure | Search

Results
Table | | Plot

~

®

SETTINGS.

ipainieind | Innl

Binary
1111 1111

Trigger
ARINC429
Label

Horizontal

100 psidiv— 1ms

SR:3.125GS/s 320 ps/pt
125 Mpts ¥ 50%

AFG: Arbitrary

Sl Amp: 1.056 Vpp

Offset: 0V

Bus 1 (ARINC429) v

Auto, Analyze
High Res: 12 bits
152 Acgs

yimy T

<y

(A DA e g e (1 -y

=1 . &

Label & Data v

LT R My

Binary
1010 1111

b I

LR RN |

Hex
AF

|
Binary
101 1011 8010 XXXX XXXX
Hex

W

| XX

Copy Trigger

Settings to Search

Label:3770

Horizontal Trigger

1 ms/div

AFG: Arbitrary
10 ms
800 ps/pt
50%

DVM e
RL: 12,5 Mpts

L ! X
C— |

ARINC429
Label

Add New...

e Cursors | | Note

Measure | Search
Results
Table | | Plot

(=]
Bus: ARINC429
Search: Bus

Events: 12

257

Hex |
5 B2 XX

O -

M

Copy Search
Settings to Trigger

Data:5A3C5h

Acquisition
Auto, Analyze
High Res: 13 bits
Single: 1/1

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

Table 48: Bus setup options

Characteristic

Description

Audio Sources (Bit
Clock, Word Select,
Data)

Analog channels
Digital channels
Active Math channels'

Active Reference channels'

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

Characteristic

Description

Results Table

Decoded packet data in a tabular view

Table 50: Bus trigger and search options

Characteristic Description
Trigger and/or Search | Word Select (12, LJ, RJ only)
On

Frame Sync (TDM only)

Data (when =, #, <, >, <, 2, Inside Range,
Outside Range; Left, Right, or Either Word)

Table 51: Bus decod

e

Characteristic

Description

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 I2S/LJ/RJ bus)

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

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

Table 49: Display modes

Decode Display

Left Channel Data (I2S, LJ, RJ) (yellow box)
Right Channel Data (I2S, LJ, RJ) (cyan box)
Channel 1 Data (TDM) (yellow box)
Channel 2 - N Data (TDM) (cyan box)

Characteristic

Description

Bus

Bus only

Bus and Waveforms

Simultaneous display of bus and digital

waveforms

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

& Cursors | | Note

Measure | Search

Results

‘ Table || Plot

TRIGGER : : : (©)

ETTINGS.

S 1 e 5
T

Trigger On

©
g

Data

Trigger When Word

= ‘ \'Eimer‘ Left Righ(}

Data

Binary Hex Decimal
0000 0001 01 +001
Audio
MODE & HOLDOFF S
it L . A

——— Horizontal Trigger Acquisition

,‘i;’;'& ,‘i;’;'& ,‘32;1 ovM | AFG| | ad 40 ps Audio Auto, Analyze

Math | Ref || Bus SR:125Ms/s  8nsipt i Data High Res: 16 bits
RL:5 kpts 50% Single: 1/1

Stopped

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

File Edit Utility

Bus Decode Results

Bus 1 (Audio)

Help

Add New...

Cursors | | Note

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

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

6 22.74488ps  F9 07

7 201448805 F7 09

8 35.54488us  F5 08

9 4194488us  F3 oo

10 4834488ps  F1 oF

1 54.74488us  EF 1

12 61.14488ys  ED 13

13 67.54488us  EB 15

73.94488us

p

J- -
TR IRTH I

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

— Horizontal Trigger Acquisition

foatlfoANUNARONORRY 10 siciv 100 s @D Audi Auto, Analyze

Math Ref | Bus SR: 125 MS/s 8 ns/pt High Res: 16 bits
RL: 12.5 kpts. 15% Single: 1/1

Decoded IS bus, with data values displayed in hex and Results Table format, and the Wave Inspector automatic search marking all occurrences of the data values equal to 0X hex.
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USB 2.0 Characteristics (Version 2.0)
Table 52: Bus setup options

Characteristic

Description

Characteristic

Description

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)

Table 55: 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 High Speed (480 Mbls)
Full Speed (12 Mb/s)
Low Speed (1.5 Mb/s)
Recommended Single-ended
Probing, LS and FS
Recommended Differential
Probing, HS
Formats Available Mixed Hex
Hex
Binary
Mixed ASCII

Table 53: Display modes

Characteristic

Description

Search On

Sync

Reset

Suspend

Resume

End of Packet

Token (address) Packet
Data Packet

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

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

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

Bus

Bus only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Table 56: Bus decode

Characteristic

Description

Results Table

Decoded packet data in a tabular view

Table 54: Bus trigger options

Characteristic

Description

Trigger On

Sync

Reset

Suspend

Resume

End of Packet

Token (address) Packet
Data 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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File Edit

Utility  Help.
Bus Decode Resuits Add New...

Cursors|  Note

15 Ur AT L0 U3 Lo 89 4L 24 15 OB /4 24 14 43 50 EE UF 6L UL rE Mezsurel [Search
FF FF 83 7C 24 14 01 7F 19 8B 44 24 2C 8B 4C 24 18 8B 40 14 2B
C1 8B 4C 24 10 89 41 0C E9 69 04 00 00 8B 54 24 68 33 DB 33 i
C9 89 5C 24 40 8B 42 40 89 4C 24 44 89 44 24 14 33 C0 89 44 24 Table | | Plot
48 3B F3 C6 44 24 60 04 89 5C 24 18 OF 8E 91 03 00 00 8B 44 24

70 8B 6C 24 18 3B E8 7C 1E 8D 04 40 8D 75 01 D1 F8 38 F0 7E
02 8B C6 50 8D 4C 24 70 E8 A9 F1 FF FF 89 74 24 74 EB 40 3B F5
7F 3C 8B 3D 34 3B 09 10 6A 00 8D 4C 24 34 FF 15 54 3B 09 10
8B 4C 24 6C 50 C6 44 24 64 05 8D 0C F1 FF D7 8D 4C 24 30 C6
44 24 60 04 FF 15 DO 3A 09 10 46 3B F5 7E D1 8D 55 01 89 54 24
74 8B 44 24 6C 8B 0D BO 3C 09 10 8B 15 B4 3C 09 10 89 4C 24
20 8D 34 E8 80 3A 00 74 2B 8B 0D 6C 30 09 10 8B 3D 14 30 09
10 8D 44 24 20 68 FO 4F 0B 10 50 68 EQ 4F OB 10 FF D7 8B C8 FF
15 70 30 09 10 8B C8 FF D7 EB 06 88 3D 14 30 09 10 Al DC 3A
0910 8B 10 42 89 10 8B 46 04 85 C0 89 44 24 24 74 0B 8B 48 04
41 89 48 04 8B 44 24 24 88 0D B4 3C 09 10 80 39 00 74 1B 85
€0 74 17 8B 0D 6C 30 09 10 68 FO 4F 0B 10 6A 01 FF 15 4C 30 09
10 8B C8 FF D7 8D 54 24 4C 8D 4C 24 20 52 C6 44 24 64 06 FF
15 FO 3A 09 10 88 FO 8B 46 04 C6 44 24 60 07 85 CO

3 12.37105ps  NYET = - - s .
16.17729us =

Waveform View

PID:DATAO ) Data:02h X__Data:16l Data:83h ( Data:COh ) Data:04h ) Data:85h

— = — Horizontal Trigger

Add || Add || Add .

New New New | DVM AFG | [iaehd s UsB Ato, Analyze

Math|| Ref || Bus SR:3.125GS/s 320ps/pt [ Data Packet High Res: 12 bits
RL 125kpts ¥ 50% Single: 0/1

File  Edit  Utility  Help
Waveform View Add New...
Cursors Note

Measure  Search

Results
Table || Plot

-4

20.00 ns/div

500 m!

250 mv

PID:NYET )

— = — Horizontal Trigger Acquisition

Add| Add | Add i

New New New | DVM AFG | [aseld s = AutoyAnalvze

IMath|| Ref || Bus SR:3.125GS/s 320psipt | Data Packet High Res: 12 bits
RL 125 kpts ¥ 20% single: 1/1

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




Ethernet characteristics’

Table 57: Bus setup options

3 Series MDO, 4/5/6 Series MSO Serial

Triggering and Analysis Applications Datasheet

Characteristic

Description

Characteristic Description

Ethernet Source(s)  |Analog channels

Active Math channels

Active Reference channels

dle
End of Packet
Frame Check Sequence (CRC) Error

Table 60: Bus search options

Table 58: Display modes

Characteristic Description
Thresholds Per-channel thresholds
Search On Start Frame Delimiter
Speed 10BASE-T MAC Addresses
100BASE-TX 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
Mixed ASCII Idle
End of Packet

Frame Check Sequence (CRC) Error

Results Table

Decoded packet data in a tabular view

Table 59: Bus trigger options

Characteristic Description

Start Frame Delimiter
MAC Addresses

Trigger On

MAC Length/Type
IPv4 Header

TCP Header

MAC Data

TCP-IPv4 Client Data

Q-Tag Control Information

Characteristic Description
Bus Bus only Table 61: Bus decode
. . — Characteristic Description
Bus and Waveforms | Simultaneous display of bus and digital .
waveforms 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)
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File Edit Utility Help
Bus Decode Results Add New...

Bus 1 (Ethernet) Cursors| | Note

1 -6.2629ps 00:22:BD:B8:39:C5 08:00:11:1D:2B:47  IPv4 1346271175  134.62.711 08 00 1C 7D 55 EO 00 00 00 00 90 93 04 05 06 07 08 09 0A 0B - Sl | Se
0C 0D OE OF 10 1112 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F
20 2122 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 30 31 32 33 Results | [ pyot
3435 36 37 LR

Waveform View

00 L

Ethernet

Preamble MACDA:00:22:BD:B8:39:C5 ){_ MACSA:08:00:11:1D:2B:47 ){ ET:IPv4 ) ... < IPTL:84 ~ 35E9h

X B Horizontal Trigger it
1 Vidiv Ethernet Add | Add  Add 10 ps/div 100 s Ethernet Auto, Analyze
a SRS HL S IRRCLURE SN sk 3 125 Gs/s 320 psipt [ Start of Frame High Res: 12 bits

Math|| Ref | Bus .
RL: 3125 kpts ¥ 10% single: 1/1

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

File  Edit  Utility  Help

Add New...

Bus Decode Results x |

Bus 1 (Ethernet) | | [cursors| [ Note
1 -635.1746ns  00:22:90:ED:45:C5 08:00:11:FF:01:CA 1Pv4 0054 134.62.74.162 134.62.74.1 0800 17 A2 06 A3 00 00 6B 0B 6E AF 00 00 00 00 00 00 0000 - Measure = Search
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Results Plot
00 00 00 00 Table
2 9.604915us  00:22:90:ED:45:C5 08:00:11:FF:0L:CA 0088
Bus: Ethernet
Search: Bu:
Events
3 19.84485us  00:22:90:ED:45:C5 08:00:11:FF:01:CA 0054
4 30.08472us  00:22:90:ED:45:C5 08:00:11:FF:01:CA 1Pv4 0054 134.62.74.162 134.62.74.1 08 00 17 A2 06 A3 00 00 6B 0B 6E AF 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 66
5 40.32477us  00:22:90:ED:45:C5 08:00:11:FF:01:CA IPv4 0054 134.62.74.162 134.62.74.1 - 0
6 50.56483us  00:22:90:ED:45:C5 08:00:11:FF:01:CA 1Pv4 0054 134.62.74.162 134.62.74.1 - 2048 E

Waveform View

A
LL [ﬂp H{H, b , diUr

Ethernet
SFD (MACDestAddr:00:22:90:ED:45:C5) MAC Src Addr:08:00:11:FF:01:CA X 2PV )./ .. IPTL:84 / IP1:0000h 0000h / 64 | ... 998%h 134.62.74.162

— — — Horizontal Trigger Acquisition
Add||Add|| Add 10 ps/div 100 s (BT) Ethernet Auto, Analyze

New New New| | DVM AFG

Math|| Ref || Bus SR:3.125 GS/s 320 ps/pt Start of Frame High Res: 12 bits

RL: 3125 kpts ¥ 10% Single: 0/1

Triggering and automatically searching on the 100BASE-TX Ethernet bus.
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SPMI characteristics' (Version 2.0) Characteristic Description
Table 62: Bus setup options Extended Register Write
Characteristic Description Extended Register Read Long
SPMI Sources (Clock |Analog channels Extended Register Write Long
and Data) Digital channels Device Descriptor Block Master Read
Active Math channels Device Descriptor Block Slave Read
Active Reference channels Register 0 Write
Thresholds Per-channel thresholds Transfer Bus Ownership
Parity Error
Recommended Single-ended
Probing Table 65: Bus search options
Formats Available Mixed Hex Characteristic Description
Hex Search On Sequence Start Condition (SSC)
Binary Reset
Sleep
Table 63: Display modes Shutdown
Characteristic Description Wakeup
Bus Bus only Authenticate
Bus and Waveforms | Simultaneous display of bus and digital Master Read
waveforms Master Write
Results Table Decoded packet data in a tabular view Register Read
Register Write
Table 64: Bus trigger options Extended Register Read
Characteristic Description Extended Register Write
Trigger On Sequence Start Condition (SSC) Extended Register Read Long
Reset Extended Register Write Long
Sleep Device Descriptor Block Master Read
Shutdown Device Descriptor Block Slave Read
Wakeup Register 0 Write
Authenticate Transfer Bus Ownership
Master Read Parity Error
Master Write
Register Read
Register Write
Extended Register Read
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Table 66: Bus decode

Characteristic Description

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

Alert Bit (yellow packet)

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

Command Frame, including Byte Count 2
(yellow packet)

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

File  Edit  Utility  Help
Bus Decode Results X AT
Al

00 D6 Measure  Search

6 2.2555ms  Master Read Address 2 EB - Bl - '}fjgl‘és Plot
7 2.7755ms  Master Write Address 0 01 B6

8 32635ms  Register Read 3 o1 D8

9 3.6555ms  Register Write A oF - 38

10 4.0555ms  Extended Register Read © 0E 3(4) 9728 91 69

1 4.7355ms _ Extended Register Write 3 85 102) 87 BC

12 5.2555ms  Extended Register Read Long F 4744 6(7) 49 CEB7 5712 CE1C

13 6.2395ms  Extended Register Write Long 9 D5 8D 102) 71BA

14 6.8315ms  Device Descriptor Block Read Master Address 3 - - 03 C3 CFFD 01 AD CE13B6 13
15 7.8875ms  Device Descriptor Block Read Slave Address 8 26 5B 8F EC 23 34 F9 E1 8C CE
16 8.9035ms  Register 0 Write 8 25

17 9.2875ms  Transfer Bus Ownership -~ -~ -~ 50

18 Q AOSSme  Rocot
Waveform View

(HE ™

‘
x

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

5.0 ms
= == Horizontal Trigger Acquisition
Add | Add Add iy
d 2 ms/div 20ms Auto, Analyze
ISR R & 2.5 Mis/s 16 ns/pt Sample: 12 bts
RL: 1.25 Mpts % 0% 0 Acas

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

2 The actual decimal Byte Count is displayed in Mixed Hex format, but the raw value is shown in Binary and Hex formats.
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File  Edit  Utiity  Help SEARCH 1 (©)
Add New...

Waveform View
Cursors| | Note
| Measure | Search

(MmARRRARN (Wm (OMN (O (MMAAN (RN o NN (R (M ASRRRMARAN (AR (B CMMENARARAR (RN (oSN (il (IR (oARRARMRY }‘J“\ AREN (NN ARD (o Results
| | | I e

TansferBus
Gwnership [ ]
TR TR

‘ i

TR ‘|‘§ TN

i }L

i i AT I i
L L | LA O O O VO

Copy Trigger Copy Search
Settings to Search Settings to Trigger

Transfer Bus Ownership Data:50h

Horizontal Trigger Acquisition

Ref 1 : — ==

n n Add || Add || Add i
130 mV/div | 130 mV/div New | [Niew ! Incar! | lovml [arc| | EARES 20ms D ~ ov Auto,  Analyze
1 Msls Ms/s K| s [ o SR:62.5 MS/s 16 ns/pt Sample: 12 bits
Spmi pmi : RL: 125 Mpts ¥ 0% 0Acgs

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

Table 67: Bus setup options

Table 70: Bus decode

Characteristic

Description

Characteristic

Description

SpaceWire Sources

Analog Channels

Maximum Clock/Data
Rate

2 Mbits/sec to 200 Mbits/sec

(Strobe and Data) Digital Channels
Active Math Channels
Active Reference Channels
Thresholds Per-Channel Thresholds
Recommended Differential
Probing

Address/Data Formats
Available

Hex

Binary

Table 68: Display modes
Characteristic Description
Bus Bus Only

Bus and Waveforms

Simultaneous display of bus and digital
waveforms

Decode Display

Results Table

Decoded packet data in a tabular view

Table 69: Bus search options

Characteristic

Description

Search On

Synchronization
Control Code
Control Character
Data

Errors

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
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File Edit Applications Utility Help SEARCH 1 — B X
Add New...

Waveform View

Note

Measure| | Search

R

R
— £ - = earch 1
100 ps. 400 ps 3 600 ps. 0 s 800 900 us. - il TREETETe
i

Control Code v Search: Bus

Events: 1

commm
Binary Hex ‘
XX XXXX XX R

SpaceWire

Data:5Eh Time-Code:3Ch ) .. o f F

Q
Ref1 Bus 1

Horizontal Trigger Acquisition
soomvidiv | 500 mvidi [ spacewire IS 100 s/l 1ms M - ov Auto, Analyze
104.5361 04.5361 & 2

SR: 1.25GS/s 800 ps/pt Sample: 12 bits 18 Jun 2019
spacewire... | spacewire RL: 1.25 Mpts ¥ 5.9% 2.575 kAcgs 3:2641 AM

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

File  Edit  Applications  Utility  Help

Tektronix

Bus Decode Res
Bus 1 (SpaceWie)

7 177.9241ps  FCT FCT FCT FCT

FCTFCTFCTFCT
FCTFCTFCTFCT
FCTFCT
8 21328035 — - 89 C4CD 17 D8 D9 32
9 25810695 EOP
10 260.001s  FCTFCTFCT -
il 26757735 - 5A7286
12 287.1495)5s  EOP
13 289.0436ps  FCTFCT
14 294.0945p5 - 9771

307.353s  EOP
30924715 FCT FCT FCT FCT

100 ps 400 us

s 300 s 500 s 600 s
2.00 us/div

Ref 1 Bus 1

Horizontal Trigger Acquisition

so0mvidiv | 500 mvidiv [ spacewire sl " . _ R 100 psidiv  1ms Auto,

104.5361 04.5361 3 E o 2 J 24 : SR: 1.25GS/s 800 ps/pt Sample: 12 bits 18 Jun 2019
spacewire....| spacewire

RL: 1.25 Mpts ¥ 5.9% 1.847 kAcas 3:25:53 AM

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured packets on the SpaceWire bus.
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Table 71: Bus setup options

Table 74: Bus decode

Characteristic

Description

Characteristic

Description

Ethernet Source(s)

Analog Channels
Active Math Channels

Active Reference Channels

Maximum Clock/Data
Rate

100 Mbits/sec

Thresholds Per-channel Thresholds
Speed 100 Mbits/sec
Recommended Differential
Probing
Formats Available Mixed Hex

Hex

Binary

Mixed ASCII

Table 72: Display modes

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)

Characteristic

Description

Bus

Bus Only

Results Table

Decoded packet data in a tabular view

Table 73: 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
End of Packet

Frame Check Sequence (CRC) Error
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File  Edit  Applications  Utility  Help Tektronix
Bus Decode Resuks Add New...
Bus 1 (Auto Ethernet)

Cursors | | Note

1 30.6038)s  DO:67:ES:50:6F6E FO:IFAF38FEA2 - - 000108 0006 04 00 01 FO 1F AF 38 FE A2 CO 9E 01 01 DO 67 E5 50 6F 6
€0 9E 01 02 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

| waveform View

A L A N A R

10'ps 205 30'ps 70us

200.00 ns/div

| Auto Ethernet

B Preamble:555555555555h

Horizontal Trigger Acquisition

10 psfdiv 100 s Auto, Analyze

SR:6.25GS/s 160 ps/pt Sample: 8 bits 18 Jun 2019
RL625kpts B 0.1% 1.042 kAcgs 3:35:34 AM

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

File  Edit  Applications  Utility  Help SEARCH 1

Waveform View

hd

Cursors

oy I s ulﬂ“lllrﬁmllmMIIII‘IMMIIIII\IIMIII. SRR Gl - -
il R TR R NS IR AT il TN
] o ]

105 205 30 s 50 s s earch 1

N bUs: Auto Ethernet
Start of Frame Search: Bus
Events: 1

‘\MH“ f “‘ CYO | — |
AR 00
Giew ‘ ]

| Auto Ethernet

B Preamble:555555555555h

Q
Horizontal Trigger Acquisition
=l - o || 100 ps M -~ ov Auto, Analyze
625 MS/s 3 2 o . ;j S SR: 6.25GS/s 160 ps/pt Sample: 8 bits 18 Jun 2019
EAS ! RL 625 kpts _ ®0.1% 1.372 kAcgs 3:35:53 AM

Searching on a specific data pattern on the Automotive Ethernet (100BASE-T1) bus and automatically searching on Start of Frame.
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(Line encoding)

options

Characteristic

Description

Characteristic

Description

Decode Display

Control Symbol (yellow packet)
Data Symbol (cyan packet)

Error Handling

Invalid Symbols
Running Disparity (6 bit and 4 bit)

8b10b Sources Analog Channels
(Strobe and Data) Digital Channels
Active Math Channels
Active Reference Channels
Thresholds Per-Channel Thresholds
Recommended Differential
Probing
Formats Available Hex
Binary
Symbolic

Table 76: 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

Table 77: Bus search options

Characteristic

Description

Search On

Symbols [Format:8bit, 10bit&symbol]

Errors

Table 78: Bus decod

e

Characteristic

Description

Maximum Clock/Data
Rate

1 Thits/sec

Table continued...
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WARNING: This oscilloscope has not been calibrated.

SEARCH 1
Add New...

Cursors Note

Measure  Search

Results

Table Plot

Bus: 8b10b

Search: Bus
Events: 2

Help
Bus Decode Results

Bus 1 (8b10b)

28 111.4412ns 0101010101 D10.2 - -
29 122.9276ns 0101010101 D10.2

30 134.4162ns 0101010101 D10.2 - -
31 145.9012ns 0101010101 D10.2

32 157.4013ns 0101010101 D10.2 - -
33 168.8876ns 0011111010 - K28.5:

34 180.3807ns 0100101101 D24+ - =
35 191.861ns 0001101101 D8.4+

36 203.4415ns 1011000100 D13.0+ < =
37 214.9765ns 1100101100 D19.3-

38 226.4654ns 1001011011 D9.0- = =
39 237.9154ns 1011001010 D13.5 -
40 249.326ns 0011010101 D122 = =
41 260.8957ns 1000110011 D17.3+ B

Waveform View

A
.00 ns/div

Brc 2 ) pioz

Ch1

100 mvrdiv | 8b10b
1M0
500 MHz B

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

File Edit Utility
Bus Decode Results

i Ik 1
LI
HiNL!
1111111
H‘V‘

D10.2

Help

D10.2

D10.2

D10.2

i i
[

D10.2 K28.5- ) D2.4+ D8.4+

Copy Trigger
s to Search

Copy Search
settings to Tri

D13.0+ x D19.3- D9.0- x D135 D12.2 D17.3+

Add Add Add
New New DVM  AFG
Math  Ref | Bus

Horizontal Trigger

200 ns/div )~ ov
SR: 25 GS/s

RL: 50 kpts

Acquisition

Single: 1/1

WARNING: This oscilloscope has not been calibrated.

Add New...

Cursors Note

Measure | Search

Results

Table || Plot

Waveform View

D10.2

D10.2

Bus 1 (8b10b)
Al

28 111.4412ns 0101010101 D102

29 122.9276ns 0101010101 D102

30 134.4162ns 0101010101 D10.2

31 145.9012ns 0101010101 D102

32 157.4013ns 0101010101 D10.2

33 168.8876ns 0011111010 K28.5

34 180.3807ns 0100101101 D2.4+

35 101.861ns 0001101101 D8.4+

36 203.4415ns 1011000100 D13.0+

37 214.9765ns 1100101100 D19.3

38 226.4654ns 1001011011 D9.0-

39 237.9154ns 1011001010 DI13.5

40 249.326ns 0011010101 D122

51 260.8957ns 1000110011

[ I VH"

D10.2

T Ll
T T 1
IROTN,

D10.2

L

i Sl At A ke - ! i i
1 I
[ R B el 1 i w

X

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

Horizontal Trigger
200 ns/div.
SR: 25 GS/s.
RL: 50 kpts

Acquisition

Add |Add  Add
New lew New DVM AFG
Math Ref us

The Protocol Decode results table provides time-stamped, tabular view of all captured packets on a 8b10b bus
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NRZ Characteristics (Line encoding) Characteristic Description
Table 79: Bus setup options Results Table Decoded packet data in a tabular view
Characteristic Description
NRZ Source(s) Analog Channels Table 81: Bus search options
Digital Channels Characteristic Description
Active Math Channels Search On Data Bytes [Maximum 5]

Active Reference Channels
Table 82: Bus decode

Thresholds Per-channel Thresholds — —
Characteristic Description
Recommended Differential Maximum Clock/Data | 1Gbits/sec
Probing Rate
Bit Order MSB First Decode Display Data (cyan packet)
LSB First
Polarity Normal
Invert

Formats Available Hex

Binary

Table 80: Display modes

Characteristic Description

Bus Bus Only

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

Table continued...
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v TF ¥ L

SERENEENNSM A SR ERASERAES NI AR dinen

Chh © 5%h 90h ' 9Ch ' ADh - 55h ' DcS4h 0 Bih - DSh - Alh' D:ABh

L L R L . I B R N

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

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

PSI5 Sensor to ECU configuration

@
) CEEEN BT
CE

5 OO
]

PSI5 ECU to Sensor configuration

Table 83: Bus setup options

Characteris | Description
tic
PSI5 Analog channels
Sources Digital channels
Active Math channels
Active Reference channels
Thresholds | P€r-channel thresholds
Recommend | Sensor to ECU Current probe with
ed Probing minimum current rating
of less than 50mA -
TCP2020, TCP202A
ECU to Sensor Differential Voltage probe -
TDP1000, TDP1500, and
TAP1500
Direction ECU to Sensor
Sensor to ECU
Direction - | pjode Slow (83.3 kbps)
Sensor to
ECU Standard (125 kbps)
Fast (189 kbps)
Data A 10 - 24 bits
DataB 0 - 12 bits
Frame Control 0 - 4 bits
Status 0 - 3 bits
Direction - | gyne Bit Period 1 us to 300 us
ECU to
Sensor | gync Mode Pulse Width
Tooth Gap
Data Format Nibble
Byte
Decode Hex
Format .
Binary
Mixed Hex
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Table 84: 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
Table 85: Bus search options CRC
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 packef]
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.

Table 86: Bus decode

Characteristic |Description

Decode Display | Direction - yessage Field (Yellow Field)
Sensor to ECU
Packets Status (Yellow Fle|d)
Frame Control (Yellow Field)
Data B (Cyan Field)
Data A (Cyan Field)
Parity or CRC (Purple Field)

Table continued...

www.tek.com 44



File Edit

Waveform View

200 mVidiv
2.5 MS/s
_sens...

PSI5 Search configuration

File Edit Utility Help

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

8 378.9359us

9 730.9351us

10 1.082936ms
1 1.43454ms
1.78654ms

PSI5 Results table
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SEARCH 1
® Add New.

Callout

M Search

Data
BlockiD
Sensor Status

Error

Horizontal Trigger Acquisition

200 psidiv.- 2ms (1) ~ ov Auto, Analyze
SR:625 MS/s 1.6 nsipt Sample: 12 bits

RL: 1.25 Mpts ¥ 50% 741 Acgs

Add New.

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

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

- T N - Y

Horizontal Acquisition
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MDIO Characteristics Table 88: Bus search options
Table 87: Bus setup options Characteristic Description
Characteristic Description Search On Start Packet
MDIO Sources (Clock, Data) Analog channels OpCode
Digital channels Physical Address
Active Math channels Register Address
Active Reference channels Data
Thresholds Pre-channel thresholds Error: Any, OpCode Error, Device
' - Type Error
Recommended Probing Single-ended
Formats Available Hex
SEARCH 1
Binary
Mixed Hex

w | o

ister Address

Device Type

Address

Bus configuration

Search configuration
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Table 89: Display modes

Characteristic Description

Bus Bus only

Bus and Waveforms Simultaneous display of bus and
digital waveforms

Result Table Decoded packet data in tabular
view

Table 90: Bus decode

Characteristic Description

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

Decode Display Start Packet (Green)

Clause (Green)

OpCode (Yellow)
Physical Address (Yellow)
Register Address (Yellow)
Device Type (Yellow)
Data/Address (Cyan)
Error: Any, OpCode Error,
Device Type Error (Red)

Imne: &%
%I TRa O &3

ELORITIR  Clawna: 4% Aekdrems 1
WA Clwena: &3 3 Darwicn Typa Uraapsscted Corvice Trpo o Ciacna 45

OCA | Phinicalddreiac il O Addagia- 3 1HR
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SVID characteristics (Version 1.9) Table 92: Bus search options
Table 91: Bus setup options Characteristic Description
Characteristic Description Search On Start
SVID Sources (Clock, Data, Alert) Analog channels Slave Address
Digital channels Command
Active Math channels Payload: Master, Slave, Either
Active Reference channels Errors: Any, Missing Ack, Parity
Thresholds Pre-channel thresholds End
Recommended Probing Single-ended
Formats Available Hex SEARCH 1
Binary
Mixed Hex

ErT

Errors

Search configuration

Table 93: 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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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)

L
LK
e O

RARAZ IR

A 0h Cosmumaand-07h Master Paylosd 00h

Ervarngene ikt (b arvwd b jucket

errgs kel 1

Hlawe Paghoad: 158
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e-USB2 (Version 2.0) Table 96: Bus search options
Table 95: Bus setup options Characteristic Description
Characteristic Description Search On Characteristic Description
Source(s) Analog channels Search On Sync

Digital channels(single-ended) Reset

Active Math channels Suspend

Active Reference channels Resume/Wake
Thresholds Pre-channel thresholds Connect
Speeds Control Message

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

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)
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Token Packet

g
&

Control Message

£ 7
g o

2
3

g
E

-

ort Configuration

i

Search configuration

Table 97: Bus decode

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

Characteristic

Description

CRC (purple packet)

Error (red packet)

End of packet (red bar)
Control Message (Yellow packet)
Zeros (Blue packet)

Ack (Purple packet)

Port Reset (Red Bar)

Port Configuration(Green Bar)
Connect (Green Bar)
Resume/Wake(Green Bar)
Device Chirp(Green Bar)
Host Chirp (Green Bar)

End Of reset(Red Bar)

Table 98: Results & 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

Characteristic

Description

Decode Display

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

PID (yellow packet)

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

Simultaneous Buses

* Depends on the Model

Load multiple Buses
simultaneously*

Upcoming Future addition

Timing Measurements for
Protocols

Search Table

Displays the Search hits along
with Delta time difference between
hits
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Add New...

Bus Decode Results
Bus 1 (eUSB-HOST-,

Bus 2 (eUSB- Cursors | | Callout

REPEATER) PERPIPHERA. ..
Al Measure ' Search
1 -09.08332us  DATAO - N ~ - - N - - 180166 58 6 17 A2 0A 6D 77 84 F | [
2 -98.67706s  DATAO = - = = = = = B 180166 58 E6 17 A20A6D 7F 8A F Table | | Plot
3 -08.27081ps  DATAO - N = - -~ N B - 18016658 E6 17 A20A6D 7F 8A F —
4 -97.86456us  DATAQ = - - - = - - - 18016658 E6 17 A20A6D 7F 8A F
5 -97.45831ps  DATAO - -~ B = = - -~ = 18016658 E6 17 A20A6D 7F 8A F
6 -97.05206us  DATAQ - - - - - - - = 180166 58 E6 17 A20A6D 7F 8A F
7 -06.6458us  DATAO = L - — — - -~ = 18016658 E6 17 A20A6D 7F 8A F
8 96.23956[s  DATAQ - - - - - - - - 180166 58 E6 17 A20A6D 7TF 8A F
9 -05.8333us  DATAO - n -~ = = -~ = = 18016658 E6 17 A20A6D 7F 8A F
10 -95.42707us  DATAQ ~ - ~ — - - - —~ 180166 58 E6 17 A20A6D 7F 8A F
1 -04.84372s - = o = = = = = - =
12 -85.02705us - - = = = - = = = -
13 171.2468us  DATAO - n — - = - = - 18016658 E6 17 A20A6D 7F 8A F

|

3-PERPIPHER

Ch1 ) ch3 — Horizontal Acquisition e
Add 'Add  Add 224 ps/div 224ms Manual, Analyze

AL L SRS - 3.125 Gs/s 320 ps/pt Sample: 12 bits 02 Apr 2020
RL7Mpts  ¥10% 0 Acgs 28:08 AM

Results table with decoded waveform
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Manchester Characteristics (Line encoding)

Table 100: Bus search options

Table 99: 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
Bus Setup: Threshold Connect

Idle Bits Transition For

@

‘0’ Tolerance | | oa o)
o |
rert < [ reos]
on

CR
N

Recommended Differential/Single ended

Probing

Formats Available Hex
Binary

Packet View

@

Set
1 DR

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)

Table 101: 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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Table 102: Bus decode Character | Description
Characteristic Description istic

. Search  |pgt
Maximum Clock/Data Rate 1Gbps On ata
Decode Display Control Field (yellow packet) (Packet ~|Errors

View
Payload Field (cyan packet) OFF)

Error Handling

Manchester
Search On When Packet View is ON Table 104: Results & other features
Sync Bits Characteristic Description
Header Table view View more than 10000* points
Data * Depends on the Model
Trailer Save Save Result table as CSV
Errors Results Table Sessions
When Packet View is OFF Simultaneous Buses Lpad multiple B*uses
. simultaneously
Depends on the Model
Data
Ervors Upcoming Future addition Timing Measurements for
Protocols
. . Search Table Displays the Search hits along
Table 103: Bus search options with Delta time difference between
Character | Description hits
istic
Search | gync Bits
On

(Packet ~|Header
View ON) | pata

Trailer

Errors

Table continued...
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DPHY(DSI2.0/CSI2.0) Characteristics (Version 2.0)
Table 105: Bus setup options

Table 106: Display modes

Characteristic

Description

Characteristic

Description

Bus

Bus Only

DPHY Sources

Analog channels
Math channels

Active Reference channels

Bus and Waveforms

Simultaneous display of bus and
digital waveforms

Salient Features

Decode capability in for CSI/DSI protocols.

Result Table

Decoded packet data in a tabular
view with columns containing:

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 Table 107: Bus decode
Bus Setup 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
CRC
Recommended Clock - Single Ended/Differential SOT Sync
Probing
Data - Single Ended
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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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.

**Packets — Searches for Short
and long packets

Escape — Search for Escape entry
mode

STOP - Search for Escape mode
exit

Errors — Search for CRC and ECC
errors.

**Can select from the list of
standard packet names

SEARCH 1

Bus 1 (DPHY) v

BusTurnAround

Bus search options

Table 109: Result & other features

Characteristic

Description

Table view

* Depends on the Model

View more than 10000* points

Save

Save Result table as CSV

Sessions

Save sessions of your protocol
setup

Simultaneous Buses

* Depends on the Model

Load multiple Buses
simultaneously*

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)

Table 111: Display modes

Table 110: Bus setup options Characteristic Description

Characteristic Description Bus Bus Only

SDLC Source(s) Analog channels Result Table Qecoded packet data in a tabular
Digital channels =
Active Math channels Table 112: Bus decode
Active Reference channels Characteristic Description

Thresholds Pre-channel thresholds Maximum Clock/Data Rate 1 Gbits/sec

Recommended Probing

Differential

Modulo

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

Encoding

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

Formats Available

Hex
Binary
Mixed Hex

Decode Display

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

Ns(yellow field) [Sequence
number sent]

Nr(yellow field) [Sequence number
received]

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

Error handling

FCS [ Frame Check Sequence
Errors]
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Characteristic

Description

Search On

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

Broadcast [Broadcast Packets]

No Station [Packets not pertaining
to secondary]

Station [Valid Station Address]
Unnumbered

Commands [Searches for Primary
Commands]

Responses [Searches for
Secondary Responses]

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

Reject frame

Errors

FCS [Searches for Frame Check
Sequence errorrs]

Out of Numeric Order [Searches
for this frame]

Stop

E
.

Unnumbered

Bus search options
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File Applications

Edit Utility Help Tektro
Bus Decode Results Add New.

Bus 1 (SDLC)
1 “S4d4507ns 10010101 11 100101 1 110 001 00000001 10011010 T110110111000001
2 415910305 10111001 01 10 1 o = = = 0001000111001 —
3 335558305 10101100 01 0 ) m - - - 0000011000000000
4 -255.1444ns 11110100 01 o1 1 110 - - - 0000111101010110
5 472784305 11110011 0 - 0 001 110 00001100 10010110 10001010 10010711 11001101 00101001 01110010 — 1000101100001000
00000001 10100111 11010101 00011011 11610110 11111010 11001101
10111101 01010011 01100101 00000101 10010011 11011000 11111010 Search 1
10111000 01000010 01001010 01111110 11110100 01010001 iy GEIE
3 342631ns 10010101 11 100101 1 110 001 00000001 10011010 1110110111000001 — Search: Bus
Events: 10
7 478202705 10111001 01 10 1 o1 - - - 0001000111001
s 5585591 10101100 01 00 0 m - - - 0000011000000000 TR
9 e389566ns 11110100 01 o1 1 110 - - - 0000111101010110  — Search: Bus
72132705 = = = = = = = = = beents

i ) T AT TEAVT N ¥al

f
uw\} | R AT ARV NI

11 =\ o rigge Acquisition
200 miv/div . Add || Add || Add 84015 Auto, Analyze
6.25G5fs 23 5 / v ! ! SR 6.25 GS/s 160 ps/pt Sample: 8 bits 08 Oct 2020
SDLCDem Math) | Re RL: 4 kpts 94.8% 0Acqs 4:32:34 AM

Preview

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

File Edit Applications Utility Help SEARCH 2 ® — B X

Bus Decode Results Add New...

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

Waveform View
F A

v
L And A0 q / M40 (4 f A A (@Il
| ; f

NN AT O j R G wivE ’ w«xj

py Trigger
s to Search

40 ns

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

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

Table 114: Bus setup options

Table 115: Display modes

Characteristic

Description

Characteristic

Description

CPHY Sources

Analog channels
Digital channels
Math channels

Active reference channels

Bus

Bus Only

Salient Features

Decode capability in for CSI/DSI protocols.
Decode capability for Escape mode.

Decode capability for High speed burst mode.
Decode capability for Word/Symbol Mode.

Decode capability in single ended and
differential mode

Search capability for SoT/EoT

Search capability for long and short packets
Search capability for Escape mode

Search capability for CRC Errors

Search capability on Pixel value and Pixel
number in CSI/DSI packet search

Result Table

Sub Type

CSl
DSl
Word (16 Bit data word decode)

Symbol (Symbol level decode of cphy data)

Signal Type

Single Ended: No. of probes: 3
Differential: No. of probes: 5

Minimum BW of probe: As minimum bitrate of
HS is set to 4 Mbps, almost all probe should
work. But considering the general CPHY HS
speed is about 1 GHz and speed can vary
depending on customer, the probe need to
based on what speed the end customer want
to test.

Decoded packet data in a tabular view with
columns containing:

Mode Data Type
Virtual Identifier
PHCCRC

Data CRC
Symbols

End

Error

Table 116: Bus deco

de

Characteristic

Description

Maximum Clock/Data
Rate

10 Gbps

Decode Display

Control Field (yellow) ECC/CRC (Green)
Pixel Fields (Red, Green, Blue, Yellow)
Data Symbol (cyan) Raw Fields (Cyan)
Word and Symbol Decode (cyan)

Error Handling

PHCRC
CRC
SOT Sync

Sub type

Formats Available

Hex
Binary
Mixed Hex

Bit Rate

Specifies the data rate in High Speed Mode

CSI (CSI packet decode)

DSI (DSI packet decode in HS/LP)
Word (16 bit word decode)
Symbol Decode
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Table 117: Bus search options

HEER O Bescliecl Characteristic Description

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

HS mode Packets — Searches for Short and long

packets
EoT - Searches EoT of each transmission in
HS mode.

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

Escape - Search for Escape entry mode

Scrambling — Search for scrambling mode

**Can select from the list of standard packet
command

names

Compression — Search for Compression mode

command. Word / Symbols Search for Words/Symbols respectively

Decode

File

Edit Utility Debug

Bus Decode Results Waveform View

Applications Help

Bus 8133 (CPHY)
67 -16.84811ps - LP-00
68 -16.77223ps 00 LPDT Command 001000 00000001 00001111 00001111 ”l”
69 9.001917ps - LP-11LP-01LP-00 | —
70 -8.554049ps 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 8333222p5 LP-11 LP-01LP-00 - - -
7 8781274ys 1010 - 100000 100000 Blue0:1110 Green0:0001 | [[alfj)JESE SR l M[ uu‘ W 3‘1 WW WMMM ————————————
75 9136093y Lp-11 - - - i U IW U l
76 9.282406)s - LP-10
77 9356128ps LP-00
78 9432395 -~ LP-01
79 95044615 - LP-00
80 9580133ps 00 LPDT Command 001000 00000001 00001111 00001111
81 17350435 - 01100 = == || I IV R U S
82 17798505 1010 - 101101101101 Pixel A:10101000 Pixel B
83 25983825 - LP-11LP-01LP-00 |~
84 2643177ps 0101 - 100100 100100 BIUE0:10100010 Greeno:
85 3468596ps LP-11LP-01LP-00  —
26 35133695 1010 - 100000 100000 BIU€0:1110 Green0:0001
87 354883805 - LTl e e et i b e B o I i it
88 3563467ps LP-10 - - -
89 357086545 - LP-00 - - - T
20 35.78483us - LP-01 - - - ;
91 358566605 - LP-00 - - - .
%2 35932545 00 LPDT Command 001000 00000001 00001111 00001111 Data Type 1001 OOb
93 43702885 LP-11LP-01LP-00  — - - CPHY
94 44150845 1010 - 101101101101 Pixel A:10101000 Pixel B -
95 s2.33642p5 - LP-11LP-01LP-00 | —

52.78422ps 0101 - 100100 100100 Blue0:10100010 GreenO:

Math 2

Math 3 99 quisitio Stopped
c psidiv 307.68 s . Analyze

R: 1.5625 GS/s 640 ps/pt Sample: 12 bits

RL: 480,75 kpts ¥ 50% Single: 11

200 mvidiv | 200 miv/div
1MQ 1MQ
500 MHz B | 500 MHz B

The protocol decode results table provides a time-stamped, tabular view of all captured pixel packets on the CPHY bus
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File  Edit  Applications  Utility  Help  Debug

Tektronix
Add New...
[7] Cursors | | Callout
| | | |
Ba135 ”\ | ”l H u ‘ ”\ | ”l H Results
Table
BST33-LP I il 1 l [ il =
14.00 ns/div
Bus: CPHY
Search: Bus
Events: 11
>
B8133-HS D006 > A BD D& b 0C(
B8133-LP
Ch 1 h 2 h 4 Math 2 Math 3 — = |/~ Horizontal Trigge Acquisition —
200 mvidiv | 200 mv/div | 200 myvidiv CPHY el sl 5 Add || Add 30768 psfliv 30768 (1) /- OV Manual,  Analyze
1M 1M 1M 35007 pew N SR: 1.5625 GS4s 640 ps/pt Sample: 12 bits
500 MHz ] 500 MHz % ] 500 MHz B i RL: 480.75 kpts ¥ 50% Single: 111

CPHY search results display
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ONEWIRE Characteristics

Table 118: 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 ]
Table 119: Display modes
Bi
|.nary Characteristic Description
Mixed Hex Bus Bus Only
Mode Specifies the mode of operation — Standard Result Table ,
(15.4 Kbits/s) or Overdrive (125 kbits/s). Decoded packet data in a tabular
view with columns containing:
Recommended i i
Probing Single Ended passive probe Initialization
Differential passive probe ROM Command
ROM Code
CRC
Command
Data
Error
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Table 120: Bus decode

Characteristic

Description

Decode Display

ROM Command/ROM Code/
Command (yellow) CRC (purple)

Reset/Presence event (Green)
End event (Red)

Error Handling

CRC

Table 121: Bus search options

Characteristic

Description

Search On 1-WIRE

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

Presence — Searches for the Presence event.

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

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

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

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

Skip ROM - Searches for Skip ROM packet.

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

Search ROM - Searches for the ROM code.

Alarm Search — Searches for the Alarm
packet.

CRC Error specifies the search condition as
CRC Error.

Presence

.Cummani:'I
Data

.Read ROM
Match ROM
Skip ROM
Search ROM

Alarm Search

SEARCH 3

Reset

Presence

Command

Data

Overdrive Match
ROM

Overdrive Skip ROM

CRC Error

Search on 1-WIRE

Bus 2 (1-Wire)
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File  Edit  Applications

Bus Decode Res
Bus 1 (1-Wire)

1 -1.291216ms  Reset-1.291216ms - - - - — —
2 775.2975)s  Presence:-775.2975)s  Search ROM ROM Code:3400000054A73310 - - = =
3 15.0041ms  Reset:15.0041ms - - - — — .
4 15.52066ms  Presence:15.52066ms  Match ROM Family Code:10 Serial Number:00000054A739  2C 44 = =
5 1.022878s Reset:1.022878s - - - - - —
6 1.023387s Presence:1.023387s  Match ROM Family Code:10 Serial Number:00000054A739  2C BE 2D 00 ES 80 FFFF 13 54 8F -
7 1.0609635 Reset:1.060963s - - - - - - Bus: 1-Wire
8 1.061473s Presence:1.061473s  Search ROM ROM Code:CEODO004SCFFBD2S = = = = ES::{? wgsus
9 1.1088435 Reset:1.1083435 - - - — — .

10 1.1093585 Presence:1.109358s  Match ROM Family Code:28 Serial Number:0000045CFFBD 73 44 = =
11 2116665 Reset:2.11666s - - - - - -
12 2117175 Presence:2.11717s Match ROM Family Code:28 Serial Number:0000045CFFBD 73 BE 78014B 46 FFFF08 1051 -

24268125 Reset:2.4268125 - - - - — —

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

~40'ms

400.00 us/div

Match ROM X Family Code:10h ¥

Horizontal r Acquisition

2 Vidiv 1-Wire - _ . d || ek 10 msfliv Auto, Analyze
1 MS/s z 6 || 7 = ] SR <k 125 Ms/s Sample: 12 bits 10 Feb 2021
T-wire_10, RL: 1.25 Mpts v 0Acqs 12:53:58 AM

Preview

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

File  Edit  Applications Help  Debug

vtility SEARCH 1
Bus Decode Results Add New.

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

b
ROM Code:3400000054A73910h

“40ms

400.00 us/div

Trigger Copy
to Search Setting

Serial Number:00000054A739n

18.4 ms

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

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

Preview
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CXPI characteristics (Version: JASO D 015-3: 2014/J3076_201510)

Table 122: 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

1. Active Probes P7240

2. TPP1500

3. 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
Table 124: 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

+ |IFS (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.

Error Handling

+ CRC
+  Parity
+ IBS

*  Frame error

Table 123: Display modes

Table 125: Bus search options

Characteristic Description
Bus Bus only
Result table

Table continued...

Decoded packet data in a tabular
view with columns containing:

« Start

+ Frame type
+ Frame D

« PTYPEID

Characteristic Description
Search On . Start
+  Frame
* FrameID
+ PTYPE
« DLC
+ ExtDLC

+  Network management: Wakeup and sleep
+  Counter

+ Data

+ Errors; Parity, CRC, IBS, Frame.
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File Help WARNING: This ascilloscope has not been calibrated. — B X

Edit  Utility
Bus Decode Results Add New..

Debug

13.08841ms  Normal Poling 1 1 0 6 - 64 07 C6 9D 51 63 0
[2 57.75939ms __ Long - 52 0 1 0 F 26 09 F9 15 63 82 FF E2 16 DF A2 61 F7 47 09 ... 0 - 3691 -
3 199.042ims  Long Poling 00 38 0 1 1 F 3D 7E 17 6F AL B7 68 45 AE CD A9 67 4F 57 BB... 0 1 D408
4 410.5061ms  Normal Poling 00 15 3 1 1 c = CC ED D2 E6 7B 39 E7 85 B6 7B 5C 43 0 1 AE =
5 472.7374ms  Normal Poling 00 64 3 1 1 7 - C7 7F 8D 05 BC 0C 9F 0 1 07
6 520.3351ms  Long - 4 0 1 1 F 03 8E 4A 01 0 - 6812 -
7 559.1527ms  Normal Poling 00 31 o 0 1 6 E8 4E CA 6F 88 61 0 1 BB - z:zrﬁf‘;m
8 603.8237ms  Long = 09 0 1 0 F a1 43 F4E4 24 4E 6E C5 9537 AF 78 EA0F 19 ... 1 = 2069 = Events: 20
9 824.0978ms  Normal - SF 2 1 1 6 5C F9 68 1CFD 73 1 21 Search 2
10 865.8421ms  Long Poling 00 o1 0 0 0 F 4B 63 F5 C1 93 CC4C 29 92 B7 5D 87 86 19 8F... 0 1 8ASD - Bus: CXPI
11 1.11831s  Normal Poling 00 04 2 0 0 c 1D D6 D8 5C F2 OF OF 39 25 39 B8 32 0 1 a 25::[? ZE“S
12 1.180541s  Normal Poling 00 7A 2 0 1 c = 22 41 7A 4F 3A 2C 01 29 BF 33 6C AL 0 1 DD =
13 12427735 Normal Poling 00 SE 1 0 1 9 54 2C 84 B1 62 6C 61 96 DE 0 1 98
14 12962245 Long Polng 00 13 0 0 0 F 29 26 63 CC 2E 99 A8 F5 OC AS 77 4B D4 42 49... 0 1 9C6F -
15 14491845 Normal - 58 2 1 1 c 32 3A44 CA 36 CA E8 21 47 9A 32 33 0 69
16 1.508488s  Normal Poling 00 53 2 1 0 q = CB 0D 13 EF 1 D7 =

(AT AE i okl T o MR i R S

520.00 s/div

AN
L

Data:82h

2 Horizontal )
125 mvidiv N X Ade 10 ms/div 100 ms Auto, Analyze

103.8706 2 || 3| ¢ 51(6 | 7 : LI <k 125 s 80 nsipt Sample: 8 bits 20 Apr 2021
CXPLdem e RL: 1.25 Mpts % 0% 0ACqs 12:33:00PM

File  Edit  Utlity Help  Debug WARNING: This os o @ —_ @ X

Bus Decode Results Add New..

Bus 1 (CXPI)
8
|1 13.08841ms  Normal Poling 00 04 1 1 0 6 - 64 07 C6 9D 51 63
2 57.75039ms  Long = 52 0 1 0 F % 09 F9 15 63 82 FF E2 16 DF A2 61 Bus 1 (CXP) .
3 199.012ims  Long Polng 00 38 0 1 1 F 3D 7E 17 6F AL B7 68 45 AE CD A9 67 4
4 410.5061ms  Normal Poling 00 15 3 1 1 c - CC ED D2 E6 7B 39 E7 85 B6 7B 5C 4
5 472.7374ms  Normal Poling 00 64 3 1 1 7 C7 7F 8D 05 BC 0C 9F
6 520.3351ms  Long = ac 0 1 1 F 03 8E4A 01 Search 1
7 559.1527ms  Normal Poling 00 31 0 0 1 6 - E8 4E CA 6F 88 61 — Bus: CXPI
8 603.8237ms  Long - 09 0 1 0 F 4 43 F4 E4 24 4E 6E C5 95 37 AF 78 E4 Evantsia0
9 824.0978ms  Normal - SF 2 1 1 6 -~ 5CF9 68 1CFD 73
10 865.8421ms  Long Poling 00 ot 0 0 0 F 48 63 F5 C1 93 CC 4C 29 92 B7 5D 87 8 Bus: CXPI
PTYPE Search: Bus
1 111831 Normal Poling 00 04 2 0 0 c -~ 1D D6D8SCF2 OE0E392539B830 —— | Events: 3
12 1.180541s  Normal Poling 00 7A 2 0 1 c = 22 41 7A 4F 3A 2C 01 29 BF 33 6C AL || 2L°
13 1242773 Normal Poling 00 SE 1 0 1 9 54 2C 84 B1 62 6C 61 96 DE ExtDLC
14 12962245 Long Polng 00 13 0 0 0 F 2 2663 CC 2E 99 A8 F5 0C A5 77 4B D e
15 14491845 Normal - 58 2 1 1 c 323A44 CA36 CAES 21 47 9A 32 3
16 15084885 Normal Poling 00 53 2 1 0 4 - B OD 13 EF

Warlom Vew

o T TN e e [T il b

521

Copy Trigger py Sea
e e (SBY CAR ) D e RS it

Ref 1 Horizontal e Acquisition m
mVidh | CXPI i : i d 10 ms/div 100 ms Auto, Analyze

103.8706 2 || 3| 4 51(6( 7|8 ; VIR <k 12.5 WS B0 nsipt Sample: 8 bits 20 Apr 2021

CXPLdem i RL: 1.25 Mpts 0% 0 Acgs 12:36:53 PM

Searching on a DLC field in packets with value 6(110) on the CXPI bus.
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Enhanced serial peripheral interface (eSPI) characteristics Characteristic Description
Version 1.
(Version 1.0) Recommended Itis a low speed protocol with voltage between
Table 126: Bus setup options Probes 1.8V-3.3V
Characteristic Description 1. Active Probes P7240
eSPI Sources «  Analog ch | 2. TPP1500
halog channels 3. Low Voltage Single Ended Probes
+ Digital Channels
«  Active Math channels Differentiators 1. Protocol Search options (additional search
+ Active Reference channels options available under protocol decode):
Salient features + Decode capability for eSPI protocol a. Start and End Events
N . o b. Wait States
+  Decode capability for Single 1/0 mode with Dat
Alert as optional. ¢. baa ) .
« Decode capability for Dual I/0 mode with d. Errors - Invalid command type, Invalid
Alert as optional. cycle type, Fatal/Non-Fatal Errors.

2. Decode formats in MIXED HEX.

+  Search capability for Start and End events
+  Search capability for Status and Wait state
«  Search capability for different channels: Table 127: Bus setup
Channel Independent, Peripheral, OOB,
Virtual Wire, and Flash Access based on
command or response phase. Single Mode (Default)

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

Characteristic Description

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 | 4,4

decode
(Clock, Chip Select, Command Input,

Response Input + Alert)

Table continued...
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Table 128: Display modes

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

© o Nk KD~

—
i

Table 129: Bus deco

de

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

Table 130: 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.

Table continued...

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...

www.tek.com 69



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

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.

Characteristic Description Characteristic Description

Search On eSP! Length: Enables search on the length field Mark On and Channel o)
for different channels based on different Independent
commands and response with header [ ] | Actanvent
classified based on cycle types. e
SMBus Slave Address: Enables search
on SMBus Slave address under the OOB
channel.
Virtual Wire Count: Enables search on Virtual
Wire Count for command and response with
header under the virtual wire channel. Gy s =
Virtual Wire Index: Enables search on Virtual o
Wire index for command and response with
header under the virtual wire channel. SEARCH 2 ©)
Vi_rtual Wire Data: Enables search on Vi_rtual " E——
Wire Data for command and response with
header under the virtual wire channel. N
Data Bytes: Sets the number of data bytes for S
which to search. EEET=CEE

Error Type: Sets the error type for which
to search based on command or response
phase.

Mark On and Channel
Independent

©)

-

Bus 1 (eSPI) v

Channel Independent

Peripheral Channel

OOB Channel

Virtual Wire Channel

Flash Access Channel

OOB Channel v

Binary Hex
XXX

Binary Hex

Table continued...

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

Table continued...

Virtual Wire Channel

Flash Access Channel v

Bus 1 (eSPI) v

Successful Completion
Without Data
Successful Completion
Wi

Flash Access and Peripheral Channels
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WARNING: This oscill en calibrated.

Edit

File Utiity  Help  Debug

Bus Decode Results
Bus 6650 (eSPI)

34 04.47032ps  — Message Tag:6 Length:00E MessageCode:FB Message Speciic LSB_MSB:44A689EE  — = P

35 -91.88539us  GET_PC - - - - —

36 -91.51529ps  — Message With Data Tag:1 Length:00A MessageCode:0A Message Specific LSB_MSB:2D1E773A  — 68 15 E5 8B 4E 0A 71 78 D1 54

37 -88.13188ys  GET_PC - - -

38 -87.76182us  — Memory Write 64 Tag:0 Length:018 66827775129E81AD 42 (CB48 6D EE76 FC63 FOE3 D449 ...

39 -82.6694ps  GET_PC - - - - -1

40 -82.29928us  — Memory Write 64 Tag:A Length:018 B6CSOE1B2AEEGD17 212B1CC40835B7D1D6 A5SA2EG ... PI Bus: eSPI
41 -76.71867us  PUT_NP Memory Read 32 Tag:1 Length:00D 64F7B7D4 - — éssrﬁ? ;JS
42 -75.49406ps  — Successful Completion With Data Tag:6 Length:00D - 82 EEE9 96 C7 F2 CFEB S8 BSDS 25 E2 PI

43 -72.72088us  PUT_NP Memory Read 64 Tag:D Length:007 D32CF00634899EEL - -

44 -71.00818ps  — Successful Completion With Data Tag:4 Length:007 - 5D 5D A9 52 E5 A3 5C Pt

45 -68.23504ps  GET_NP - - - - -

46 -67.86505us  — Memory Read 32 Tag:C Length:009 5CAD3DD6 - ]

-65.94633ps  GET_NP

Waveform View
VVWwYYY VVVVVWVWYY A A AL

¥ Wait State:0Fh ) WaitState:0Fh ) 0Fh

Horiz A on
32 pishdie 320ps . Analyze

SR: 1.5625 GS/s 640 ps/pt Sarmple: 8 bits 20 Apr 2021
RL: 500 kpts 50% 0 Acgs 11:15:15 AM

The Protocol Decode Results Table provides a time-stamped, tabular view of all captured pixel packets on the eSPI bus. (Single I/O Mode)
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1 -527.0141ps  PUT_MEMWR32_SHORT 1BYTE — 6F9379A7 ~ -
2 523.3821ps = = = = Phase:48 M... 338C 04
3 -520.4141ps  GET_PC - - - - -~ - 07
4 518.7821ps Memory Wri.. Tag:3 Lengt... B6F55739 €6 ED 1F E2... Phase:48 M... 2345 1A
5 -480.0141ps  PUT_VWIRE - VWCHE -~ VWI:SE VW... — - 0
6 -462.9821ps - - - - Phase:88 M... 3124 37
7 -460.0141ps  GET_STATUS - - - - - - B - Bus: eSPI
Search: Bus
S 458.3821ps = = = = Phase:08 M... 31B5 8 = Events: 1.302k
9 -455.4141ps  PUT_MEMRD32_SHORT - ~ BFOBCAS9  — ~ - F2
10 452.1821ps = = = 3833 Phase:48 M... 33AC D3
11 -448.4141ps | GET_FLASH_NP - - - - -~ - 3F
446.7821ps Flash Wrte ~ Tag:0 Lengt.. ACEAFB63 D7 7A 72 A... Phase:C8 M... 1305 7E
-410 A141ne  PHIT MFMWR3? SHORT 1RYTF — — RFQ270A7 7N

M A —nA M AMENMAA M A AT ARA A A ARAR MR A Ann AN o rmnna i Ae— A

[ [ M I I
.. [ R B R

Address:BFOBCA59h

Horizontal Acquisition
4 ps/div 405

SR 6.25 GSA 160 ps/pt 29 Apr 2021
RL: 250 kpts 502% 11:47:21 AM

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

Bus 6650 (eSPI)

50 SLoLozps — IIESSAUE Wil Udld 1dU. L LETIYUL.UUA PIESSAUELUUE.UA MESSUE SPEUIL L3D_IMISD.2ULL/ /3R — @

37 -88.13188us | GET_PC - - -

38 87.7618205 Memory Wrie 64 Tag:0 Lengthi018 6682

k%) -82.6604us  GET_PC - - - '

20 82.20028ps — Memory Wrie 64 Tag:A Length:018 BBCSOE |

a 76.71867us  PUT_NP Memory Read 32 Tag:1 Length:00D 64F7B _

2 75494065 — Successful Completion With Data  Tag:6 Length:00D = B ooP!
3 72.72088us PUT_NP Memory Read 64 Tag:D Length:007 D32CF Search: Bus
n 71.00818ys  — Successful Completion With Data  Tag:4 Length:007 = Lrents: 2
s -68.23504us | GET_NP - - -

46 -67.86505ps — Memory Read 32 Tag:C Length:009 Wi R‘n‘l""“:: der

47 -65.94633us | GET_NP - - -~

s 65.57631ps — Memory Read 64 Tag:2 Length:001 ———re .

49 -62.92507us  PUT_PC Successful Completion Wich Data  Tag:D Length:008 -

50 612123505 — = =

(RELAWARR | | § (RARmEEATAREE & i e [
T T T T

400,00 ns/div

Copy Trigger
Settings to Search

Ch 1 [ h4 /

200 miV/div | 200 mivAdiv | 200 i | 200 mividiv | eSPI : Ade d || Ade 32 pisidie 320 s . Analyze m
! 1 M0 MO E > B SR: 1.5625 GS/s 640 psipt Sample: 8 bits 03 May 2021
1THz 1THz 1TH: RL: 500 kpts W 50% 0 ACqs 11:33:01 AM

Searching on a Peripheral Channel packet with command OpCode as PUT_NP and cycle type as Memory Read 64 on the eSPI bus. (Single I/O Mode)
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File Edit Utility Help Debug VWARNING: This oscilloscope has not been calibrated. ®

Bus Decode Results Add New...

Bus 1 (eSPI) ursors | | Callout
0
1 -527.0141ps  PUT_MEMWR32_SHORT 1BYTE — - 6F9379A7 7D - - 37 - :
2 5233821ps  — = = = = Phase:48 M... 338C 04 =
3 -520.4141ps  GET_PC - - - - - - 07 -
4 518.7824ps  — Memory Wri... Tag:3 Lengt... BEF55739 €6 ED 1F E2... Phase:48 M... 2345 1A =
5 -489.0141ps  PUT_VWIRE - VWC:E - VWI:SE VW... — - 0 - _
6 462.9821ps  — - - - - Phase:88 M... 3124 37 -
7 460.0141ps  GET_STATUS - - - - - - B -
8 -458.3821ps - - - - Phase:08 M... 31B5 8 - i 56
9 455.4141ps  PUT_MEMRD32_SHORT - - BFOBCASY  — - - F2 -
10 452.1821ps — = = = 3833 Phase:48 M... 33AC D3 =
11 -448.4141ps  GET_FLASH_NP - - - - - - 3F -
446.782ps  — Fiash Wrte  Tag:0 Lengt... ACEAFB63 D7 7A 72 A.. Phase:C8 M. 1305 7E =
-410 A1d41ins  PHT MFMWR3? SHORT 1RYTF — AFQ370A7 7N —

AT T T A

nannannnoInnnnonnn

Copy Trigger Copy
Settings to Search Settin

H tal g uisi m
Add 20 psfdiv 200 ps Auto, Analyze
st A

Raw SR 6.25GSA 160 ps/pt Sample: 8 bits 25 Apr 2021
Math RL: 1.25 Wipts

% 50% 0 Acqs 11:48:21 AM

Searching on the Start/End event on the eSPI bus (Dual I/0 Mode)
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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 % 4
5-RL-125M Record length enhancement to 125 million sample points R 3 4 ®
6-RL-2 Record length enhancement to 250 million sample points ® ® v
SRAUDIO Audio Serial Triggering and Analysis (12S, LI, RJ, TDM). Enables v v 4
triggering on packet-level information on serial audio buses
SRAUTO Automotive Serial Triggering and Analysis (CAN, CAN FD, LIN, v v v
FlexRay). Enables triggering on packet-level information on CAN/CAN
FDILIN/FelxRay
SRNET Ethernet Serial Triggering and Analysis (10BASE-T, 100BASE-T). v 4 v
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 v 4
inverted polarity with Bit order (MSB or LSB first)
SRPM Power Management Serial Triggering and Analysis. Enables triggering | v/ 4 v
on packet-level information on SPMI buses
SRUSB2 USB 2.0 Serial Triggering and Analysis (LS, FS, HS). Enables triggering | v/ 4 v
on packet-level information on USB 2.0 buses
SRMDIO MDIO Protocol Decoder and Search. Extensive search options. v "4 4
SRSVID SVID Protocol Decider and Search. Supports version rev.1.92. Extensive | v/ v v
search options
SR8B10B 8B10B Serial Decoding and Analysis. Finds and displays parity errorif | % v v
found in 4-bit or 6-bit for the 10-bit symbol in 8b10b
1 Year License 4-PRO- 5-PRO- 6-PRO-
SERIAL-1Y SERIAL-1Y SERIAL-1Y
Perpetual License 4-PRO-SERIAL- |5-PRO-SERIAL- |6-PRO-SERIAL-
PER PER PER
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Master Bundle for Military, Aerospace Designers. Our Software design tools help you shorten your design cycle, gain greater technical insight and
improve team productivity to bring new products and services to market much faster.

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

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

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

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

SRAERO Aerospace Serial Triggering and Analysis (MIL-STD-1553, ARINC429). |v/ v v

Enables triggering on packet-level information

SRSPACEWIRE |SpaceWire serial analysis. Enables decoding and analysis on SpaceWire | v/ 4 v

buses.

MTM v 4 v

SRNRZ NRZ Serial Decoding and Analysis. Supports NRZ with normal and 4 v v

inverted polarity with Bit order (MSB or LSB first)

DJA Jitter Analysis Package including TIE, Eye diagram, Histogram and other | ¢/ 4 4

advanced analysis measurements.

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

. MILGOV-1Y MILGOV-1Y MILGOV-1Y

Perpetual License
4-PRO-MILGOV- |5-PRO-MILGOV- | 6-PRO-MILGOV-
PER PER PER

To add to an instrument at purchase
Serial bus type |3 Series MDO 4 Series MSO 5 Series MSO 6 Series MSO Description
Option Option Option Option

MIL-STD-1553, 3-SRAERO 4-SRAERO 5-SRAERO 6-SRAERO Aerospace Serial Triggering and Analysis (MIL-STD-1553,

ARINC 429 ARINC 429). Enables triggering on packet-level information
on MIL-STD-1553 and ARINC 429 buses as well as
analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information.

128, LJ,RJ, TDM  |3-SRAUDIO 4-SRAUDIO 5-SRAUDIO 6-SRAUDIO Audio Serial Triggering and Analysis (I2S, LJ, RJ, TDM).
Enables triggering on packet-level information on serial
audio buses as well as analytical tools such as digital views
of the signal, bus views, packet decoding, search tools, and
packet decode tables with time stamp information.

8b10b N/A N/A 5-SR8B10B 5-SR8B10B 8B10B Serial Decoding and Analysis. Enables decoding
and searching the packet-level information on buses with
analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information. Finds and displays parity
error if found in 4-bit or 6-bit for the 10-bit symbol in 8b10b.

Table continued...
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Serial bus type

3 Series MDO
Option

4 Series MSO
Option

5 Series MSO
Option

6 Series MSO
Option

Description

NRZ

N/A

4-SRNRZ

5-SRNRZ

6-SRNRZ

NRZ Serial Decoding and Analysis. Enables decoding

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

CAN, CAN FD,
LIN, FlexRay

3-SRAUTO

4-SRAUTO

5-SRAUTO

6-SRAUTO

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

Automotive
100BASE-T1

N/A

N/A

5-SRAUTOENT1

6-SRAUTOEN1

100BASE-T1 Automotive Ethernet serial analysis.

SENT

N/A

4-SRAUTOSEN

5-SRAUTOSEN

6-SRAUTOSEN

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

RS-232/422/485,
UART

3-SRCOMP

4-SRCOMP

5-SRCOMP

6-SRCOMP

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

12C, SPI

3-SREMBD

4-SREMBD

5-SREMBD

6-SREMBD

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

Ethernet

N/A

4-SRENET

5-SRENET

6-SRENET

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

13C

N/A

4-SRI3C

5-SRI3C

6-SRI3C

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

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

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

Serial options
bundle

3-BND

N/A

N/A

N/A

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

PSI5

N/A

4-SRPSI5

5-SRPSI5

6-SRPSI5

PSI5 Serial Decoding (v1.3 and 2.1) and analysis.

Enables decoding and Search Packet level information with
analytical tools such as digital views of the signal, bus
views, packet decoding, search tools, and packet decode
tables with time stamp information.

MDIO

N/A

4-SRMDIO

5-SRMDIO

6-SRMDIO

MDIO Protocol Decoder and Search, No Hardware Trigger;
Node locked

SVID

N/A

4-SRSVID

5-SRSVID

6-SRSVID

SVID Protocol Decoder and Search, No Hardware Trigger;
Node locked

e-USB2

N/A

4-SREUSB2

5-SREUSB2

6-SREUSB2

eUSB2 Protocol Decoder and Search; Node locked

DPHY

N/A

N/A

5- SRDPY

6- SRDPY

DPHY 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 1.2

N/A

N/A

5-SRCPHY

6-SRCPHY

MIPI C-PHY CSI/DSI Protocol Decoder and Search

1-Wire

N/A

4-SRONEWIRE

5-SRONEWIRE

6-SRONEWIRE

1-Wire Protocol Decoder and search

eSPI

N/A

4-SRESPI

5-SRESPI

6-SRESPI

eSPI Protocol Decoder and search

CXPI

N/A

4-SRCXPI

5-SRCXPI

6-SRCXPI

CXPI Protocol Decoder and search
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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
MIL-STD-1553, ARINC 429 | SUP3 SRAERO SUP4-SRAERO SUP5-SRAERO SUP6-SRAERO
SUP4-SRAERO-FL SUP5-SRAERO-FL SUP6-SRAERO-FL
S, LJ, RJ, TDM SUP3 SRAUDIO SUP4-SRAUDIO SUP5-SRAUDIO SUP6-SRAUDIO
SUP4-SRAUDIO-FL SUP5-SRAUDIO-FL SUP6-SRAUDIO-FL
CAN, CAN FD, LIN, FlexRay | SUP3 SRAUTO SUP4-SRAUTO SUP5-SRAUTO SUP6-SRAUTO
SUP4-SRAUTO-FL SUP5-SRAUTO-FL SUP6-SRAUTO-FL
88108 N/A N/A SUP5-SR8B10B SUPG-SR8B10B
SUP5-SR8B10B-FL SUP6-SR8B10B-FL
NRZ N/A SUP4-SRNRZ SUP5-SRNRZ SUP6-SRNRZ
SUP4-SRNRZ-FL SUP5-SRNRZ-FL SUPB-SRNRZ-FL
100BASE-T1 Automotive N/A N/A SUP5-SRAUTOEN SUP6-SRAUTOEN
Etheret SUP5-SRAUTOEN1-FL SUP6-SRAUTOEN1-FL
SENT NIA 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 SUPB-SRCOMP
SUP4-SRCOMP-FL SUP5-SRCOMP-FL SUPB-SRCOMP-FL
2C, SPI SUP3 SREMBD SUP4-SREMBD SUP5-SREMBD SUP6-SREMBD
SUP4-SREMBD-FL SUP5-SREMBD-FL SUP6-SREMBD-FL
Ethemet NIA 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 NIA SUP4-SRPM SUP5-SRPM SUP6-SRPM
SUP4-SRPM-FL SUP5-SRPM-FL SUPB-SRPM-FL
Spacewire N/A SUP4-SRSPACEWIRE SUP5-SRSPACEWIRE SUP6-SRSPACEWIRE
SUP4-SRSPACEWIRE SUP5-SRSPACEWIRE-FL | SUP6-SRSPACEWIRE-FL
USB 2.0 SUP3 SRUSB2 SUP4-SRUSB2 SUP5-SRUSB2 SUP6-SRUSB2
SUP4-SRUSB2-FL SUP5-SRUSB2-FL SUP6-SRUSB2-FL
Serial analysis bundle SUP3 BND

N/A

N/A

N/A

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
PSI5 NIA 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 NIA SUP4-SRSVID SUP5-SRSVID SUPB-SRSVID
SUP4-SRSVID-FL SUP5-SRSVID-FL SUPB-SRSVID-FL
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 NA SUP4-SRMANCH SUP5-SRMANCH S ANCH SURG-
SUP4-SRMANCH-FL SUP5-SRMANCH-FL
SDLC N/A SUP4-SRSDLC SUP5- SRSDLC SUP6- SRSDLC
SUP4- SRSDLC -FL SUP5- SRSDLC -FL SUPG- SRSDLC -FL
CPHY 1.2 N/A N/A SUP5-SRCPHY SUPB-SRCPHY
1-Wire N/A SUP4-SRONEWIRE SUP5-SRONEWIRE SUP6-SRONEWIRE
eSPl N/A SUP4-SRESPI SUP5-SRESPI SUPG-SRESPI
SUP4-SRESPI-FL SUP5-SRESPI-FL SUPG-SRESPI-FL
CXPI N/A SUP4-SRCXPI SUP5-SRCXPI SUPG-SRCXPI
SUP4-SRCXPI-FL SUP5-SRCXPI-FL SUPB-SRCXPI-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 Order

Brief Description of Partner

ing information

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

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

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

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

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

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

SDIO(Windows MSO5/6 series

Option Only)

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

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

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

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

Serial bus type Minimum Recommended Ordering 5 Series MSO 6 Series/6B Series |Description
Bandwidth Probes Option MSO Option
RFFE 500 MHz Standard prgbes of |Reference Selling. |PGY-RFFE PGY-RFFE RFFE Protocol Trigger &
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-I12S PGY-12S 12S EIectricaI., Audio and
Contact: Protocol Testing SW
contact@prodigytec
hno.com
12C 500 MHz and above standard probes Reference Selling. [PGY-12C PGY-12C 12C Electrical Validation and
Contact: Protocol decode SW
contact@prodigytec
hno.com
SPI 500 MHz and above | o0 4ard probes Reference Selling. | PGY-SPI PGY-SPI SPI Electrical Validation and
Contact: Protocol decode SW
contact@prodigytec
hno.com
13C 500 MHz and above Reference Selling. [PGY-I3C PGY-I3C |13C Electrical Validation,

standard probes

Contact:
contact@prodigytec
hno.com

Protocol trigger and Decode
software

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

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

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

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

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

PGY-UPRO) PGY-UPRO)

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

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

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

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

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

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

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

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

Contact:
contact@prodigytec
hno.com

Sw

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

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

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

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

Tektronix is registered to ISO 9001 and ISO 14001 by SRI Quality System Registrar.

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

\EEE-488 Formats.

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