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Chapter 1 Installation

Hardware
Connect the TravelBus to the PC with the USB 3.0 cable in the TravelBus Kkit.

USB 3.0

Software

NOTE: Since 2024, we will not provide x86(32 bit) software, only x64(64 bit) software.
Whoever needs x86 software, please contact us.

Please visit the official website of Acute Technology Inc., go to the Download
page->Software, and then select [Logic Analyzer ] TravelBus series to download
the TBA series. After completion of installation, the “start icon” of TBA series will
appear on the desktop and the program set. User can select either one to start TBA

[ heute
lTraweIBus

(—="). After starting the software, the main menu screen will show up. User can choose
to enter logic Analyzer or protocol Analyzer.

Acute Technology Inc.
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“= Acute TravelBus - O *

Protocol Analyzer

‘ H ‘ Logic Analyzer

. OpenFile...

Recent Files

Open File... will open the old file (.TBW).

SDK

We provide SDK for user to control the software and hardware behavior.

* Software behavior (need to keep the software executing) : User can monitor
the software behavior by AQLAVISA Manager. Please check our official GitHub
website: https://github.com/acute-technology-inc/aqvisa-grpc. Or find the label:
Download—SDK(DLL)—[Logic Analyzer]AqLAVISA SDK, in our official
website. Or contact us with e-mail.

Acute Technology Inc.
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= AgLAVISA Manager x
Host
@ TCP Sever O gRPC Start
IP: |192_158_1_205 EI Port: 5025
Command
Template *STB? EI
Command | *STB? EI
Query
Clear
Timestamp Command Return

Command / Return Data

* Hardware behavior(DO NOT need to keep the software executing): Please
find the label, Download->SDK(DLL)-> [Logic Analyzer] TravelBus SDK ; Or
contact us with e-mail. Please note it, there has no any decode processing, only
capture data and save.

dgRPC

We provide gRPC for user to remote control our device. Please check our official
GitHub website: https://github.com/acute-technology-inc/aqvisa-grpc. Or search:
“aqvisa-grpc”. Or contact us with e-mail.

5 Acute Technology Inc.
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Chapter 2 Operations

Protocol Analyzer

Main Window
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1. Toolbar includes Protocol, Waveform, Run, Search and Save to text which format
is .csv or .txt.

2. Report Window displays real-time protocol data.

3. Waveform displays the waveforms only when the Waveform option is checked.

4. Status Bar shows if the TravelBus is connected to the PC, what protocol, time
captured/available time to capture, ....

5. Detail/Navigator/Filter shows the protocol data detail and is able to filter those
data.

6. Cursors display the time/frequency difference between cursors.

Acute Technology Inc.
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Protocol Select (LX)

= Protocol Select X
10Base-T1S
BiSS-C Channel
CAN FD 12C Ver. 2.1
B’F\,'-AUX @ 12C Port o —
HID Over 12C o O LAPot =+ - |SDA
12C
3 SCK L -4 [L-|SCL
LIN .
MDIO SDA
MIPI 13C
Modbus e
PMBus —KHz
ProfiBus e
P .
RS232/422/485
Stieus |
SPI
USB 1.1 )
USB PD Options o
‘T-bit addressing EI
Clock Stretching ~+
Threshold e
160V | |Quick Setup :|
3|
Default v OK ¥ Cancel

1. Select different protocol.

2. Channel:
Choose either LA ports or Dedicated ports. LA ports (channel 0~15) are used for
normal LA usage; for more dedicated ports information, please check Dedicated
Channel Description.

3. Waveform :
The TravelBus auto-detects the signal frequency and displays the real-time
waveform.

4. Options : Choose the address mode.

5. Threshold : The threshold is provided by default for each protocol or can be set

manually.

7 Acute Technology Inc.
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Memory Usage ()
= Configuration X

v Repetitive'l'lmese 2 2 (0 is Infinite)
Stop Conditions

v Maximum PC RAM limit o

1%

3

Available Memory: 130 MB

Number of Data Lines
o O Maxirnura 17,000,000
O Minirura 10,

® Costoraize 10000

Default « OK ¥ Cancel

1. Repetitive Times: If it was checked, user can set the number of times to capture;
after the number of times is completed, all the retrieved data would be saved.

2.  RAM limit: User can set the limitation of memory usage. When the memory is full,
stop capturing.

3. Number of Data Lines: If it was checked, user can set the number of data lines.

When the number of lines reach the user setting, stop capturing.

8 Acute Technology Inc.
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Stack with the DSO

The TravelBus can be stacked with Acute DSO as MSO, but only in Logical Analysis
mode.
In Protocol Analysis Mode, user must turn on the Show Waveforms and capture data
before convert Trigger and Decode settings to Logical Analysis Mode for stacking
with the oscilloscope. After extracting data, select Convert to Logical Analysis and

;
Stack Oscilloscope ( ) in the File field of the toolbar to convert all settings to
Logical Analysis mode, see Stacking Oscilloscopes in Logical Analysis Mode for
details. Alternatively, you can keep only the settings and data and convert them to

Logical Analysis mode by clicking Convert to Logical Analysis (%E’ﬂ.ﬂ).

Example:

Click Waveform to store the protocol data with waveform.

= Acute TravelBus  (Ver1.8.23)

File Capture Cursor

=) B G, [N . |search i Field " ? ar E‘ DH ﬂ

Connect Protocol  Configuration  Waveform, Run ~ To bottomn Window_ | Save to text EQ'FTZ:SC

Search

Choose I2C for protocol settings, click OK by default settings or reset manually.

=| Protocol Select X
10Base-T13
BiSS-C Channel
B 12C Ver. 2.1
ggl_jlh\ux @ 12C Port b el
HID Over 12C O LAPott + - |SDA
12C
25 SIEx t L <+ |+ |SCL
LIN -
MDIO SDA 1
MIPI 13C
Modbus
PMBus SCK 0] —KHz
ProfiBus
PWM —~
RS5232/422/485 #
SMBus
SPI
USB 1.1 .
USB PD Options
‘T—b\t addressing EI
Clock Stretching =
Threshold
1.60V | |Qu|ck Setup EI
]
Default v OK ¥ Cancel
9 Acute Technology Inc.
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4
Click Run ( ) to capture the data.

»= Acute TravelBus (Ver:1.8.23)

File Capture | Cursor

“ U . Wil Search All Field -
LA [ Bus | s - "H ‘ ———— 11 | TextLab
Connect Protocol ~ Configuration ~ Waveform, ™ | search ’A V| Tc
Timestamp (h:m:s.ms.us.ns dur) Status Address (7b) RW Data

10523 15:50:26.000.106.120 196.2.. [Start 46 Wr 21* 33

10524 15:50:26.000.783.200 677.0.. |Start 12 Wr 10 20 30

10525 15:50:26.001.161.940 378.7.. |Start 3F Wr 00

10526 15:50:26.001.358.200 196.2.. [Start 46 Wr 21* 3A

10527 15:50:26.002.035.280 677.0..|Start 12 Wr 10 20 30

10528 15:50:26.002.414.040 378.7.. |Start 3F Wr 00

10529 15:50:26.002.610.280 196.2.. [Start 46 Wr 21* 3A

10530 15:50:26.003.287.380 677.1..|Start 12 Wr

10531 15:50:26.003.376.160 088.7.. |Repeat Start 08 Wr

10532 15:50:26.003.466.160 090.0.. |Start 10 Wr

10533 15:50:26.003.556.160 090.0.. |[Repeat Start 18 Wr

10534 15:50:26.003.666.120 109.9.. [Start 3F Wr 00

10535 15:50:26.003.862.380 196.2.. |Start 46 Wr

10536 15:50:26.003.948.660 086.2.. |[Repeat Start 10* Rd 3a

10537 15:50:26.004.539.460 590.8.. [Start 12 Wr 10 20 30

10538 15:50:26.004.918.220 378.7..|Start 3F Wr

10539 15:50:26.005.004.500 086.2.. |Repeat Start 00 Wr

10540 15:50:26.005.114.460 109.9..[Start 46 Wr 21* 33

10541 15:50:26.005.791.540 677.0..[Start 12 Wr 10 20 30

10542 15:50:26.006.170.300 378.7.. |Start 3F Wr 00

10543 15:50:26.006.366.560 196.2.. [Start 46 Wr 21* 3A
Waveform
TimefDiv=100us ? 44_564ns 469. 2us
! 46.4; ms 46.5 ms 46.6 ms 46.7 ms 46.8 ms

A Decode

User can stack Oscilloscopes ( : ) in the File field of the Toolbar to convert all
settings to Logical Analysis mode, see Stacking Oscilloscopes in Logical Analysis

Mode for instructions.

Acute Technology Inc.
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= Acute TravelBus (Ver:1.8.23)

File | Capture = Cursor

MBS 2

Open Save Save As... Save All Add PA Add LA
Timestamp (h:m:s.ms.us.ns dur) Status Address (7b) RW Data
10523 15:50:26.000.106.120 196.2.. [Start 46 Wr 21* 3A
10524 15:50:26.000.783.200 677.0.. |Start 12 Wr 10 20 30
10525 15:50:26.001.161.940 378.7.. |Start 3F Wr 00
10526 15:50:26.001.358.200 196.2.. |Start 46 Wr 21* 3A

Show Waveforms / Hide Waveforms

&

Show Waveformss  Hide Waveform Sy

If User select “Show Waveforms”, the device will capture the waveform data. It
requires more device memory. Please decide show or hide waveform before capture.

When “Show Waveforms” is enabled, the waveform area will provide the following
functions:

1. Bus Decode "

Press this button to refresh the bus decode.

2. Stop the bus decode 3‘

This button can stop the bus decode right away.

3. Add User Notese

4. \Waveform zoom in/out p E

User can use these buttons or mouse wheel to zoom in or out the waveforms.

Search
—_ S h Al Field

I: ) |Searc ie El
' "“| Search l AV

Search function can search data in the report window.

Acute Technology Inc.
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1. Enter search criteria in the text field.

A mark will appear in front of each row meeting the search criteria. A

2. Search the previous / next piece of data.

3. Specify all fields or target fields to search.
Specifiy fields to narrow the search range, to search faster.

It will show the total number of packets found with green (M1 555 Fackets o |

[Search text 'CMDOY" not found! |

background. If no data is found, it will show an ! orange

background.

To bottom

3|

When viewing data, user press this button to move directly to the last end of data if
user press this button while the device is capturing data, the most up to data will be
displayed.

Window

[H

Select to enable/disable multiple display report, such as: Report List, Show Both
Report...etc.
|~ Report List
1] show Both Report
Show Show Main Report Report
Show Show Secondary Report Report

Search List ~ Trigger List | Statistics List =~ Bookmark List o

Statistics List a a

.“1 A A ’Z_‘meso v VI D& £l

1. Select different display list.
2. Use the control buttons to move the current position, or input row number to

jump to specified row.

Acute Technology Inc.
12 i oht ©
Copyright ©2024



Acute.

PC-based T&M Instruments

3. Use the control buttons to add /remove selected row to Bookmark List.
For detailed usage steps, please refer to Appendix 1: Report List Advanced
Instructions.

Saved as text file
(1]
=
Contents of the report may be saved as .TXT or .CSV.
=l saveto TXT/CSV |  x

Total number of lines: 1399

@ Save all in one file
) Save each file within| 32000 ]Iines

) Save selected range
Select Row Number
From [1 ]

To [1399 ]

Select Column Mumber

From | 1 ]

To [ |

Advance repaort
Use nanosecond{ns) as duration unit
Splitting timestamp into separate timestamp and duration columns

Maximum saving byte per column | G4 oyte(s)

Save Location

csv ~]

W Save ¥ cancel

Save options:

1. You can select to save the data as a file or according to the number of rows.

2. Advanced reports: If it was checkd, the detailed data would be saved.

3. Splitting timestamp into separate timestamp and duration columns: If it was
checked, the timestamp column would be separated into to two columns,
timestamp and duration time. (It was combined together by default).

4. Maximum saving byte per column: Set the limitation of byte numbers in one

column.

Acute Technology Inc.
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Detail window

Many protocols contain a large number of numerical data, it is not suitable to display
in the report window at one time, so User can click the Data column of the report
window with the mouse first, and the data will be displayed in the detail window.

K

==
MR
°

Save to text Stack DSO

Detail
CS5: 00

Address:

Status:

(Single I/0)

OP Code: SET_CONFIGURATION (22)
0008

Data: OF 00 40 88

Response: ACCEPT (08)

0107

(Bit 8) FLASH C_FREE
(Bit 2) VWIRE_ FREE
(Bit 1) NP_FREE

(Bit 0) PC_FREE

General Capabilities and Configurations

CRC Checking Enable 0

Response Modifier Enable

Alert Mode 0

0

Detail lNavigabr Hide Iterns

Statistics window

According to protocols’ different characteristics, statistics are made to understand the
entire transmission situation, User may also click on the statistic trace to summarize
all records of the selected trace into the statistic list window.

El

=
VAW
°

Save to text Stack DSO

Navigator

Discription

|Bytes

D) &

Response CRC Error
Wait Count Error
Trigger Count
Reset Count
Peripheral Channel
VWire Channel
0OOB Message Channel
Flash Access Channel
Channel Independent
Response

T“aocooOococOo0O

sy

JeE——

Statistics

Txns Bytes

PUT_VWI_. 0
GET_VWI... 0

Detail I Navigator ‘I Hide Items

Acute Technology Inc.
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For detailed usage steps, please refer to Appendix 1: Report List Advanced
Instructions.

Hide Data window

Select item to hide certain data, click “Clear” to restore.

[}
El
aay
Savetotext o\ pep A
Hide ltems @&

7-bit Address (Hex):
Not ‘ ‘
10-bit Address (Hex):

Not |

Data (Hex, First at most 8 bytes after the
Address, e.g., 1A2B 3C_.):

Not

Address ACKed
Address NACKed
Read

Write

Clear Apply

Detadl Navigator Hide Itemns

Stack external oscilloscope

1
m =
# | Convertto LogicAnalyzer to stack with DS0O |

The stack oscilloscope can only be enabled in the Logic Analyzer mode. If you want to
enable the stack oscilloscope in the protocol Analyzer mode, you must first press the
"Convert to Logic Analyzer and Stack Oscilloscope" button to switch to the Logic
Analyzer mode to enable this function. It should be noted that you must open Show
Waveforms in the Protocol Analyzer mode and capture the data/waveform to switch.

—

Demo
i
: Phase Delay
Stack D50 0ps

Acute Technology Inc.
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Cursor

r
) Acute MSO  (Ver1.8.62)

File = Capture | Cursor

¢ &« P

Add Cursor  Delete Cursurv Mn'u'eTnv

This function includes the cursor setting and the waveform search function matching
the cursor.

But it can only be operated while the ‘Show Waveform’ function was turned on.
Otherwise, user will see these buttons turn gray and disabled.

Logic Analyzer

File
File | Capture = Adv Capture | Cursor

s I = B n @ English P+ A B

v AQLAVISA
Open Save  SaveAs Save Al SaveReport Save DG File Add PA Add LA Manager ~ OPfions  FontSefings  About

Open file: Load the file
-
Save file: Save the current file

’
[.L-I Save as: Save with a new file name and may set the storage range

TravelBus files (* TBW) v|

Transitional Text File (*.txt) =
Text File (" txt)

Matlab Array File (*.m)

Binary Data File (*.bin)

TravelBus files + Report file (*. TBW + *.TXT)

Value Change Dump (*.vcd)

Timestamp Binary File {.bin [64b time + 16b data])
Timestamp Binary File {.bin [64b time + 32b data])
Timestamp Binary File {.bin [64b time + 64b data])
Timestamp Binary File (.bin [64b time + 128b data])

User can save file as:

1. TravelBus files (*.TBW)

Ll

2. Transitional Text File(*.txt)

3. Text File(*.txt)

Acute Technology Inc.
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Matlab Array File(*.m)

Binary Data File(*.bin)

TravelBus files + Report file (*. TBW + *.TXT)
Value Change Dump (*.vcd)

© N o a b~

Timestamp Binary File (*.bin)
I. 64b time + 16b data
il. 64b time + 32b data
ii. 64b time + 64b data

iv. 64b time + 128b data

The format of Timestamp Binary File is, the first 64 bits represented time, the rest
bits used to present data.

Time/Div = 500 ms

Acquired: 11:48:03.046  0bs 500 ms 18 ! : 38s 45 45s 55 555 £

[’} save Waveform X

Select a file format

Timestamp Binary File (.bin [64b time + 64b data]) i

Enter a file name or browse

Label Channel 4
e Ve |ee B P C:/Users/User/Desktop/untitied1.bin &
CH-O4 -
Timestamp CH-00  CH-O01 CH-02 CH-03
1 [-10.245 us™ 0 o [ 0
28 1.52362524. 0 1 0 0 Save range
3 |1.52362524. 0 0
g 122;:0222 o ; From |Buffer Start B
1. 0 . 0
6 |1.55740387. 0 1 Yo |Buffer End B
2 |1.55740394. 0 0
8 |1.59081909. 0 1
9 |1.59081910. 0 0
10 1.59081911. 0 1
11 [1.550815911. 0 ]
12 1.59081912. 0 1 -
13 11.59081912. 0 0 (5 Restore Last Settings v OK % Cancel
14 |1.62523576. 0 %
15 1.62523976. 0 ]

:]78 AC €3 FF FF FF\FF FF§O0 00
:JCO 25 24 BF 62 01 00 OOmO2 00 00 00 00 00 00 00

OxFFFFFFFRFF63AC78 = -10245000ps = -10.245us
F2425C0 = 1523625240000ps =1.523s

©
=1 [=]
= b=

0010b = 0x02

~ "

In this figure, the green block represents time, the red block means data. Take
the values shown in this figure as an example, the data from left to right
represents the direction from Isb to msb, so for the second line of data, the
archive value is 0010b = 0x02. Note that if you choose a data bit archive format
that is less than the number of channels, the extra bits will be discarded.

H Save all: Save all files at once

ﬂ Save report: Save the bus decode report

mnn
TOI

PGIUL  Saved as a DGW file:

0§02 00 00 00 00 00 00 QO

2 [

Acute Technology Inc.
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Convert captured waveform to DGW format for the Acute Digital Data
Generator(PKPG ~ PG2000 ~ DG Series ~ TD Series), which can be used to

resend the digital signals.

& DG/PG File Export Setting Wizard X % DG/PG File Export Setting Wizard X
Select DG/PG Model TD3216B(256M, DGW Format)
TD3216B(256M, DGW Format) El DG/PG Working Frequency

Max Operating Clock: 200MHz Current LA Sampling Rate 200MHz

ey S s DG/PG Working Frequency 200MHz ]
Enter a file name or browse
C\Wsers\WserDownloads\Sample. DGW El

ldle Convert Method
Save range ) Conventional format
From ‘Buﬂerstart El @ Convert to Hold Command when idle time == 10 <lus
To [Device Limitation EI Command reseurce limitation: 8000 resources
Channel Remapping
225 EI Waveform Convert Method

@ Real time sampling by Working Frequency

v Repeat output O Convert waveform to slower speed

< Previous Next =  Cancel < Previous Finish ¥ Cancel

1. Select DG/TD/PG Model: The software will check the maximum working
frequency and memory depth according to the selected DG/TD/PG model.

2. Enter a file name or browse
Enter a file name and directory to save the converted DGW/PGYV file.

3. Save range:
Select the waveform range to convert to DGW/PGYV file, you may select either
waveform within cursor range, or select maximum available range according to
DG/TD/PG’s maximum memory. (Exported file size larger than DG/PG’s
maximum memory may not be opened by the DG/TD/PG’s software.)

4. Repeat output:
Check to add “Jump to start” command at the end of DGW/PGYV file.

5. Idle Convert Method
Select to replace signal pulse width greater than specified time to a short block
of waveform with Loop instructions to save the DG/TD/PG’s memory. (The
waveform will become more complicated and not easy to read/edit after enable
this option)

6. DG/TD/PG Working Frequency:
Specify the DG/TD/PG working frequency.

7. Waveform Convert Method
When the LA’'s sampling frequency is faster than the DG/TD/PG’s working

Acute Technology Inc.
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frequency, the software provides two different ways to convert the DGW/PGV
wave form, one is the real time sampling mode with DG/TD/PG’s maximum
working frequency (Small signal might be lost during the conversion), the other
is convert the original high speed waveform to slower DGW/PGV waveform
(Slower signal speed might introduce some signal timing issue since the

setup/hold time will also be changed)
Add Protocol Analyzer: Add a protocol Analyzer window
J-l-”- Add Logic Analyzer: Add a logic Analyzer window

“‘ Language: Display language. You can select English, Traditional Chinese, or
Simplified Chinese

P
x System environment settings: Here you can set the working directory, the label
height, whether to load the last setting, the waveform display mode and its color.

Acute Technology Inc.
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—
/. Acute Logic Analyzer *
General
Property Value =)

Default Label Height | 45
Working Directory C:\Users\UserDocuments\Acute\BFAL
Waveform Display Type ‘Tlming Value 'I
Expanded Waveform Color ‘Change by channel vI
Load Last Environment on Software Start
Save Waveform After Each Acquisition
Repeat Acquisition Behavior ‘No Decode and Waveform Display EI
Display Row Mumber in LA Decode Report ¥
Trigger Out Pulse Width (us) [ Default
Show Waveform Value Tooltip on Cursor Position v
Auto-reconnect device v

Show Channel Information In Waveform Display
Show Value Information In Waveform Display
Show Trigger Information In Waveform Display

Show Channel Activity In Waveform Display

Use Multicore Processing v

Display Report Timestamp Information Show Timing With Date Time Info. EI

Show Cursor Position In Decode/Transition Report v

Show Cursor Separate Time on Cursor bar v

Cursor Font Size in Report Area | 6

Report Data Display Byte Number 8 EI

Display Waveform Time Scale Dash Line v

Enable Label Combine by Mouse Dragging v

Max. Logic Analyzer Cursor Measurement Tab Count B =

Detail Report Byte Numbers 4096 El_j
Default v OK ¥ Cancel

1. Default Label Height: Modify the channel height of the waveform area.

2. Working Directory: The directory where the temporary files and waveforms are
stored when the software is in operation.

3. Waveform Display Type: Select which information to display between waveform
edges. You can select either display time value, logic value or not to display.

4. Expanded waveform color: You can choose whether the colors are different
between channels.

5. Load Last Environment on Software Start: When the software starts, load the

Acute Technology Inc.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

settings as the file that was previously closed, waveforms will not be loaded.
Save Waveform After Each Acquisition: This file is stored in the working
directory.

Repeat Acquisition Behavior: Whether to display waveform decoding, to display,
choose display time (1/2/5 s).

Display row number in LA Decode Report: Show row number on the left to the
reporting area.

Trigger Out Pulse Width (us): The default length is from trigger point to the end
of capture. The following 2 items will be controlled by the cursor, which will
display the contents of the "Select Cursor", which can be set in the waveform
area shift and A-Z, and moved to the cursor position by pressing A-Z (T is the
trigger point mark, not available).

Show Waveform Value Tooltip on Cursor Position : Show numbers of used
channels, show additional names for bus decode.

Auto-reconnect device: Reconnect the device while re-plug the USB after device
offline.

Show Channel Information In Waveform Display: Display the channel number in
waveform area.

Show Value Information in Waveform Display: Digital channels display 0/1,
analog channels display the voltage value.

Show Trigger Information in Waveform Display: Display trigger setting values.
Show Channel Activity In Waveform Display: Sum up the change types of the
edge channel of the captured waveform.

Use Multicore Processing: Use multi-core to speed up data processing.

Display Report Timestamp Information: Display the timestamp column with
timing info format / timing info with date time format (trigger pointis at 0 s) /
sample count format.

Show Cursor Position in Decode/Transition Report: Show cursor position in the
report area time field.

Show Cursor Separate Time on Cursor bar: Add additional time between

cursors on the horizontal timeline of the waveform area.

Acute Technology Inc.
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20.

21.

22.

23.

24.

25.

Cursor Font Size in Report Area: Cursor font size for cursor position in
decode/transition report (refer to item 18).

Report Data Display Byte Number: This is an item set for protocol analyzer
mode, and you can modify the report field to show the number of Bytes.
Display Waveform Time Scale Dash Line: Add dash lines on the waveform area
to correspond time line to report area.

Enable Label Combine by Mouse Dragging: Use the left mouse button to drag a
channel label onto another channel label to combine channels.

Max. Logic Analyzer Cursor Measurement Tab Count: Displays the number of
groups of cursor measurement values in the lower right corner. Minimum of 3
groups, maximum of 10 groups.

Detail Report Byte Numbers: Set the limitation of displaying byte number of

each detail report.

s Font Settings: User can set the font type and font size that used in display the
text in waveform area, note and label.

Acute Technology Inc.
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Main Window

[ [ |
|N|‘|I|ﬂ‘ |HIH‘IIHIIHH‘H|IH” i ‘HI{H‘HW'T jﬂﬂlﬂ‘ﬂ\lﬂH‘MHHJIMIHMMHH

ssssss

T R [\ tege smspermmstezoms % [ 2 0]

1. Toolbar includes Trigger, Sample Rate, Threshold and Run.
Operating Steps: Quick Setting— Trigger—Sample Rate—Memory— Threshold

r
2. Label Field is to add or to delete the channel(s) by pressing the icons (-"'u", -rLir).
You may modify the channel settings by clicking its label.

. , , CH.00 VeusY .
Report Window displays either the data (K=iEil) or decode (+/==A.) which can be

w

exported text file in .csv or .txt (U).

o

Status Bar shows if the TravelBus is connected to the PC.

o

Waveform Window :
You may roll the mouse wheel to zoom in/out the waveforms and see the time

difference between cursors.

Trigger (."ﬁ".)

Manual Trigger
After setting up, Click “Stop” button to position trigger point.

Acute Technology Inc.
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Single Level Trigger Settings

[N Single Level Trigger Settings

Char@

7 |x‘ 6 |x| 5 |x‘ 4 |x| 3 |x‘ 2 |x‘ ! |x| 0 |1"

15 |x‘ 14 |x| 13 |x‘ 12 |x| 1 |x‘ 10 |x‘ 3 |x| 3 |x,

Pass Count ® 0

Default & 0K K Cancel

-

1. Channel is to choose the trigger event as any (x), rising (1), ....

2. Pass Count is to pass the trigger event(s) for the number of times you input.

24
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Memory Usage (‘ab o)

-
NN Memory Usage X

| 130 MB (1%) |
] |
Trigger Position = B0% El
{ L} Capture Stop Condition
@ Stop when device memory full
i) Stop immediately afterTriggered

W OK # Cancel

1. Available Memory is to set the percentage of the available PC RAM for use.
2. Trigger Position is to set the trigger position at the percentage of the memory

used.

Acute Technology Inc.
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Waveform Window

In the Waveform Window, right-click and drag the mouse on the waveform to show

the number of transitions, the interval and average frequency of the waveform. The

Protocol Analyzer supports this function too.

Time Div= 50 us

JLNE Hﬂﬂﬂ]ﬂﬂiﬂﬂﬂﬂﬂ
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Stack with DSO

Using TravelBus and the Oscilloscope Stack functions, you need to install the special
software provided by each oscilloscope brand. The software names are shown in the
following table.

DSO brand Software
Acute Acute DSO software
. Please download the GW USB driver from the Gwinstek
Gwinstek .
website
Tektronix Please download the TEKVISA CONNECTIVITY
ektro SOFTWARE from the Tektronix website.
Agilent Please download the KEYSIGHT IO LIBRARIES SUITE from
Keysight the Keysight website.
Please download the NI-VISA and Drivers from the NI
LeCroy .
website.
HAMEG Pleage download the NI-VISA and Drivers from the NI
website.
Rohde & Schwarz \Ij’vlees;tee download the NI-VISA and Drivers from the NI

Oscilloscope-supportive models:

DSO brand Model UsSB | TCP/IP
e DS-1000
Acute e« MS03000 \
e TravelScope2000/3000
Gwinstek e GDS-1000A/2000/2000E/3000 \

e TDS1000B/1000C/2000B/2000C/30
00/3000B/ 3000C/5000/5000B/7000
e« DP0O2000/3000/4000/4000B/5000/70
00
7000C/70000/70000B
DSA70000/70000B
MS02000/3000/4000/4000B/5000
MDO3000/4000/4000B/4000C N N
MDO32, MDO34, MSO54,
MSO56, MSO58, MSO64
e MDO4014B-3, MDO4034B-3, MDO4
054B-3,
MDO4054B-6, MDO4104B-3, MDO4
104B-6,
MDO4024C, MDO4034C, MDO4054
C, MDO4104C

Tektronix

Keysight(Agilent) e DSO1000A/5000A/6000A/6000L \ N

Acute Technology Inc.
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7000A/7000B/9000A
MSO6000A/7000A/7000B/9000A
DSO-X
2000A/3000T/3000G/4000A/6000A/
9000A

DSA 9000A

DSA-X 9000A/9000Q

MSO-X
2000A/3000T/3000G/4000A/6000A
EXR 100A/400A

DSAZ634A, DSOZ634A, DSAZ632A,
DSOZ632A, DSAZ594A,
DSOZ594A, DSAZ592A,
DSOZ592A, DSAZ504A,
DSOZ504A, DSAZ334A,
DSOZ334A, DSAZ254A,
DS0Z254A, DSAZ204A,
DSOZ204A, DSOS054A,
DSOS104A, DSOS204A,
DSOS254A, DSOS404A,
DSOS604A, DSOS804A,
MSOS054A, MSOS104A,
MSOS204A, MSOS254A,
MSOS404A, MSOS604A,
MSOS804A

LeCroy

WaveRunner / WaveSurfer /
HDO4000 / HDO6000 / SDA 8 Zi-A /
DDA 8 Zi-A

HAMEG

HMO3000/2000/1000

R&S

RTO1000 / 2000 / 3000
RTE1000

RTM3000

RTP164

MX044, MX0O54, MXO58

There are two methods for hardware wiring:
TravelBus is the Master, while the oscilloscope is the Slave.
Wiring direction is from TravelBus’s Trig-Out =»the oscilloscope’s Trig-In (see Figure

1)
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USB Cable

Scope (Slave)|

(Master)

Scope Probes

Tavlfus °| | USB Cable

LA Probes i o AUNEE ?:

SUT Acute TravelBus

Figure 1

In Figure 1, the USB or Ethernet (TCP / IP) interface is connected to the computer,
and then connect the BNC-MCX cable to the TravelBus Trig-Out and the trigger input
interface (Ext-Trig, Aux In or Trig-In) of the oscilloscope. MDO4000 series is fixed in
the analog channel CH4.

The oscilloscope is the Master, while the TravelBus is the Slave.

Wiring direction is from the oscilloscope’s Trig-Out = TravelBus’s Trig-In (see Figure
2).

USB Cable

(Master) |

V53 a4
-}ms PC
-

DSO

(Slave)

; TravelBus 1 USB Cable
N LA Probes T

SUT Acute TravelBus

Scope Probes

Figure2

In Figure 2, the BNC-MCX cable is connected to the TravelBus Trig-In and the trigger
output interface (Trig-Out) of the oscilloscope. After completing the above actions,

Acute Technology Inc.
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press the "Stack Oscilloscope" button, as shown below:

: Demo
~ 2
' Phase Delay
Stack DSO 0ps
| B Stack External DSO Settings x @ Stack External DSO Settings s |
Select the DSO Select the DSO

— —

: Select DSO Brand . Select DSO Brand
|Emu|ati0n EI |Emu|ati0n EI

. s Emulation
Connection Type e
i _ Agilent
@ UsSB Q TCP/IP Gwinstek
HAMEG
e Keysight
ComnectP:  [192]. [188). [ 1]. [ 3] LeCroy
Rohde & Schwarz
Tektronix
Connection Status Connection Status
Connection: Connection:
Test Connection v 0K ¥ Cancel Test Connection W OK * Cancel

Select the DSO

Select the brand that needs to be stacked on the oscilloscope. When there is no DSO
hardware available for stacking, emulation is the mode used to read back the storage
files of DSO stack.

Connection Type
It can be used to select USB, TCP / IP, according to the connection interface provided
by the oscilloscope brands.

Connect IP

It can be used to select TCP / IP for the connection mode and enter IP address. When
the Ethernet crossover cable is used, it is recommended that the IP settings of the
two machines be 192.168.1.2 and 192.168.1.3 respectively. Gateway is the same, set
to 192.168.1.1, and DHCP is set to OFF. If the IP setting does not take effect, please
disable and then enable the network, or reboot to make the network settings effective.

Test Connection / Connection Status

It can be used to connect the oscilloscope / display the current stack oscilloscope
model and automatically add the oscilloscope channel to the waveform window.
Screen of oscilloscope stack

Acute Technology Inc.
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Time Div = 100 us T 298 EISUE 388 5‘3 us 498, 5‘3 us 508 5|3 us 698 EISUE 788 13 us 898, 5‘3 us 548 5|3 us 1 1lms 1 Z‘ms

; ; RN ' ' : ' '
& | Addr7e i oA | | {12 S

Oscilloscope is set as the master, while the TravelBus is set as the slave

If the stack is composed of the oscilloscope as the master and TravelBus as the slave,
you must not only complete the above-mentioned basic settings but also set the
external trigger signal. For the hardware wiring, please refer to Figure 2. Press
"Trigger Condition" — "External Trigger", as shown below.

_”ﬁ_”_ Free Run
Single Level
Trigger i
2c Width
Timeout
8 External
0 p=

Manual
r

Stack Delay

When TravelBus is triggered successfully, the Trig-Out signal is transmitted through
Cable to the DSO with a time delay, resulting in a deviation between the logic and the
analog signal time displayed by the waveforms. Therefore, the stack delay time must
be set to compensate the delay. In the waveform display screen, you can put the
mouse on the top of the DSO waveforms, hold down the Shift key, and then use the
mouse’s left button to drag the DSO waveforms to the appropriate location to
complete the stack delay correction.
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Advanced Capture Settings

Glitch filter settings

L]

The hardware glitch filter function is used to filter out unwanted glitches and
logical misjudgment caused by slow transitions. It can be regarded as a low pass
filter. Notice that the glitches may sometimes lead to poor quality of data
transmission. User can stack a logic analyzer and an oscilloscope to check the
signal integrity and whether there are unexpected glitches.

N Glitch Filter Settings x
Cha Ch1 Ch 2 Ch 3 Ch 4 Chs Ch & Ch7
Ch g Cha Ch 10 Ch 11 Ch 12 Ch13 Ch 14 Ch15

Filter signal width < 4 ns [

Reset All On o OK ¥ Cancel

This filter can filter the signals of less than 5 ns - 35 ns wide. If this filter function
is enabled, it will filter before the hardware is triggered. Channels that use the
glitch filter function are marked with a red dot on the channel label for
identification.
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Software Glitch filter settings

1

[l swvFilter %
Cha ChA1 Ch2 Ch3 Ch 4 Chs Cht Ch7
Cha Cha Ch 10 Ch 11 Ch1z2 Ch13 Ch14 Ch15

Filter signal width = | 1 B |samp|e EI

Reset AllOn v 0K ¥ Cancel

This filter function can be set to filter the signals with pulse width range from 1 ps to
1ms. Enable this filter function will only change the display and decode contents, the
trigger and recordable time will remain not effected. Disable this filter function will
restore all waveform contents back to the original unfiltered waveform.
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Cursor

This function includes the cursor setting and the waveform search function matching
the cursor.

3 Acute MSO  (Ver1.4.6)

File | Capture | Adv. Capture J Cursor

e
Add Cursor  Delete Cursor_ Move To_ <4 =_P Move x 3 Cursor(s) |5 (J J}

-

4 -\ F> By Edge [+]lBus_espicHE)[*] [xe [+] [Rising  [+]

Move To: Move the focused timestamp position in the waveform area according to
the selection.

File = Capture = Adv. Capture | Cursor

& & [> || [ByEdge

| ©
Add Cursor  Delete Cursor_ | Move To_ < <P

‘ Waveform Start

First Transition
Time Div= 200 ns

Waveform End
Last Transition
Trigger Position
Cursor A

A eSP| Decode Cursor B
Cursor C
Cursor D

eSPl Cursor E

Cursor F

ESPI_CS#

Waveform Start: Move to the beginning of waveform.

Cursor T

First Transition: Move to first waveform transition.

Waveform End: Move to the end of waveform.

Last Transition: Move to last waveform transition.

Last Transition on selected channel: Move to the last waveform transition of
selected label.

Trigger Position: Move to the trigger position.

Cursor A-Z: Move to the Cursor position.

Waveform search is divided into four modes:
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File | Capture = Adv Capture | Cursor

q. “ l[) | ‘By Edge E] |eSPI_Decode(CH 4)[3 ‘XS :l iRising :I

By Edge ‘ & D> 1
Add Cursor  Delete Cursor_  Move To_ | |ByTime Move x3 Cursor(s) |5 |y W)
By Value Match =

Search Pulse Width

ko |

1. By Edge: Move the specified cursor according to the number of
Rising/Falling/Either edges (x1 ~ x4096) of the specified channel.

File = Capture = Adv. Capture | Cursor

& & l> [By Edge [+][esPi_pDecodeccH4)[+] [xa  [+] [Rising  [+]

Add Cursor  Delete Cursor, MoveTo_ | € B | Move x 3 Cursor(s) | 3| €y g»

2. By Time: Move the specified cursor forward or backward to a certain amount of

time.
File | Capture | Adv. Capture | Cursor
a_ & F\ [ByTime [+][10 |us []
Add Cursor  Delete Cursor, MoveTo_ | € 5, & i Move x 3 Cursor(s) |+ € ) j’

3. By Value Match: In search of displayed value content of the specified channel, if
the specified channel is a protocol, the text comparison will be used for the
search; if the specified channel is the bus or channel, the numerical comparison
will be used for the search.

File = Capture = Adv. Capture | Cursor

a “ l,\ [Byvalue Match  [+] [eSPI_Decode[+] [30th |

Add Cursor  Delete Cursor,  MoveTo_ | € 2, % | Move x3 Cursor(s) || €y g»

4. Search Pulse Width: The waveform pulse widths meeting the conditions can be
searched on the specified channels. The single-cursor movement function on
the left side or the multiple-cursor movement function on the right side can be
used on any operation meeting or exceeding the conditions.

All of the above operations can be used to move a single cursor on the left or
multiple cursors on the right.

File = Capture = Adv. Capture | Cursor

a & l,\ |Search Pulse Width [+] [EsPI_cs# [+] [High Pulse [+] [Time > [+] [10 |[us 7]

Add Cursor  Delete Cursor_  Move To_ < 5, > | Move x 3 Cursor(s) o (_J J)

The starting point of the search is set to the current position of the selected cursor.
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Cursor usage:
The cursor system has two special purpose cursors: the triggering cursor T and the
search specific cursor B, respectively. To add a new cursor, User can click the “Add

Cursor Button” ( ":' ) on the top or press the Shift+ letter key. To delete a cursor,

User can click the “Delete Cursor Button” ( v ) on the top.

Cursor movement method:

1. Drag the cursor sign or cursor line to move the cursor.

2. Use the keyboard A-Z to quickly navigate to the cursor’s location.

3. Use the keyboard Shift + A-Z to move the cursor to the place where the mouse
cursor is. If the cursor does not exist, it will add the cursor to the mouse cursor’s

location; this could save User time dragging the cursor.

At the bottom right of the screen shows the frequency / time, the value will change as
the cursor moves.

O 1 From left to right are the interval time, frequency calculation, the number of

sampling statistics, respectively.

Clicking the cursor name, User can switch the cursor.

Cursor A
Cursor B
Cursor C
Cursor D
Cursor E

Cursor F

Cursor T
|'®  a08956982us & 591.043018us 5
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Waveform and Report

Waveform

1. Use the left mouse button to drag the waveform in the wave form display area.

2. User can use the mouse wheel or click the zoom in button on the screenp p

to zoom in/out the waveform.

3. To add text/graphic annotation"‘-‘l}, User can add text or graphic annotation data in

the waveform area.

4. Quick calculation function
Use the right mouse button to box out an area in the waveform display area, it will
show the number of signal transitions in the observation interval, the length of time
and the average frequency information. This function can also be used in the

waveform display area under the protocol analyzer mode.
b 7

= ops tus 2us 3us 4us Sus
Time Div=1us | | I | |

GET_CONFIGURATION(21) ADDR (00)

5. Add/Delete the waveform label.
® Add labels

Acute Technology Inc.
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TimefDiv= 200 us B

x1
Add Label x 2
Add Label x4
Add Label x 8
Add Label x 16
Add Label x32
Add Label x 64
Add Parallel Bus
Add Protocol Decode
Label Save/Recall
Import channel label from CSV

N7 86 us

® Add parallel bus

Time/Div= 200 us , Y

S00us

1786 us 235.71 us 36356 us

» Bus Settings

@ Quick Setup 0 User Defined

-

3

v OK ¥ Cancel

Channel

4 BUS_12C

Add Label x 1
Add Labelx 2
Add Label x4
Add Label x 8
Add Labelx 16
Add Label x32

Add Label x 64
Add Parallel Bus
Add Protocol Decode »
Label Save/Recall 13

Import channel label from CSV

AD-Mux Flash
APML
AVSBus

B

BiSS-C
BSD
BT1120

C

CAN/CAN FD
Closed Caption
CODEC_SSI
CviTxtTab

D

DALI2Z
DDC(EDID)
DMX512
DP_AuxCh

E
eSPl
F
FlexRay
H

LCD1602
LED_CTRL

LM

Line Decoding
Line Encoding
Lissajous

LPC

LPT

Math

MBus

MDD

MDIO
MHL-CBUS
MICROWIRE
Mil/ RMII
Mini/Micro LED
MIPI CSI

MIPI DSI

MIPI RFFE

MIPI SoundWire
MIPI SPMI
MMC

Madbus

S/PDIF
SDIO/SD3.0

SDQ

SENT

Serial Flash

Serialized IRQ

SGPIO

Smart Card (ISO7816)
SMEBus

SMI

SPI

SPI MAND

Ssl

ST7669

svi2

SwWD

SWIM

SWP

u

UART(RS232)
ULPI

UNI/O

USB PD 3.0
USB1.1
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Label Save/Recall: Save the current channel settings or load the saved channel
label.
Import channel label from CSV file. The file format is as follows,

A B |

name ]
narme?
narme3
narmed

Ln = D
= N

Notice: The feature can only import channel name and number. It cannot import

parallel bus or protocol decode.

Report Area

1.
2.

3.

°H°° }@( Wlu U

Display the channel status.
Display the results of the bus decode, or create customize report from multiple
decodes.

Waveform data statistics
Select measurement type and channels. The default measurement range is the
entire waveform area, User can specify a certain range between two cursors.
Digital Measurement:

Type Channels
Period 1
Frequency
Edge Count
Cycle Count

Positive Cycle Count

Negative Cycle Count

Positive Pulse count

Negative Pulse count
Positive Pulse Width

Negative Pulse Count

Channel-to-Channel Rising Delay

|\ T I O J [N N L Sy [ Ny (S W (RS W L () L N NI U (IS §

Channel-to-Channel Falling Delay

Acute Technology Inc.
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Channel Rising to Channel Falling Delay

Channel Falling to Channel Rising Delay

Phase Delay

Analog Measurement:

Type

Channels

Frequency

1

Period

V Max.

V Min.

V High

V Low

V Peak to Peak

V Amplitude

V RMS.

V Mean

V Mid

High Duty

Low Duty

High Period

Low Period

Rise Time

Fall Time

V Pos. Overshoot

V Neg. Overshoot

V Rising Pre-shoot

V Falling Pre-shoot

Ch to Ch Rising Delay

Ch to Ch Falling Delay

Ch Rising to Ch Falling Delay

Ch Falling to Ch Rising Delay

Phase Delay

Rising Edge Count

Falling Edge Count

Edge Count

S =2 A2 INDIDNDINDINDIND | A=

4. Save report area
Save the report area as text files.
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Bus Decode Settings

Please refer to the bus trigger and Analyzer manual.

Customized Report Settings

s B Customized Report | |1y =
12C(120) C
UART-Tx(UART(RS232)) DO
CAN(CAN/CAN FD)
SPI-bus(SPI)

. UART2-Tx(UART(RS232))
i} v Customized Report...

-

=

I

w

B

[l Customized Report Settings Pl X

=elect the decode column for your customized report
~ H 12C(12C)

Status

Address

[»

ASCII =
Information

RT-Tx{UART(RS232))

CAN(CAN/CAN FD)

Frame Type

D

nic =
Customized report preview Column Selected:8

Sample . 2C | 12C 12C 12C UART-Tx UART-Tx CAN CAN
aMP€ Address DO D1 D2 DO D1 ID DLG

I N
=

=

» [
>~ W

(@)=

<<

+ OK ¥ Cancel

A

All bus decodes enabled in waveform area will be listed in the settings window, select
columns wanted from each reports, the preview window will show selected column
and combine them to create Userr customized report.

Note: The Bus Decoders must be setup correctly in order to fetch the correct
column names for the customized report.
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Chapter 3 Dedicated Channel Description

I2C ~ DP AUX, 10 BASE-T1S port are supported on the TB2000/TB3000 series

L L [SDA
1 1L 1L
12C = = |=|5Ct
Sl SDA
+ ‘%Aum
1 1| [scL
DP AUX/10BASE-T1S L= = | = |Aux-

There are additional RS422 / 485 -~ CAN / CAN-FD port supported on the
TB2016B/TB3016B,

RS422 / 485
CAN LOY
. J
2 ACAN HI
CAN / CAN-FD

(DP AUX, 10BASE-T1S, RS485, CAN / CAN-FD are differential signal. Since
TB2000/TB3000 series have the converter inside, there is no need to set the threshold before

measure)
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Protocol Analyzer mode

Please modify the channel settings in the Protocol Setting.

| Pratocol Select

BiSS-C
CAMN FD Channel
DALI 2.0

DP-AUX @ 12C Port 0
HID Over 12C

12C ) LA Port

SDA

125 i
13¢ SCK 0

LN 2.2

i i

|||—
i i

SCL

MDIO SDA 1
Modbus
PMBus
ProfiBus SCK [0]

PWN
SMBus ~

SPI 4

RS232/422/485

—KHz

USBPD 3.0
UsB 1.1 .
Options
|T—bit addressing EI
Threshold
1.600v l |Ouick Setup EI
]
Default v 0K * Cancel
Acute Technology Inc.
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Logic Analyzer mode

Use Quick Setting to change channel settings. Warning: Don’t change the trigger type
after quick setting, or the dedicated channel can’t not use.

File Capture Adv. Capture Cursor

Sample Rate ﬂ_i
= B Il ‘I"-"T-i.

g

Trigger | sopHz (20ns) Memary | Threshald

Connect || Quick Setting 120 250MB 16V Run Repeat
-

Default (LA) —

BiSS-C 11786 us 23571 us 353 .66 us
CAN

DALIZ

DP_AuxCh

HIDowverl2C

TimerlDiv= 20

4 BUS_12C

14 5CL

12C |2C Part

125 L& Port
|3C

LIM

MDIO
Modbus
PMEBus
FrofiBus
Py
Smart Card
SMEBus

SPI
UART(RS232)
USBE1.1
USEPD 3.0

15 SDA

(If the 12C port is on, only the [2C Clause Trigger can use. If change to the other trigger mode,
the 12C port can’t use. Unless re-Quick Setting.)

Acute Technology Inc.
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Chapter 4 Specifications
Model TB3016 | TB3016 TB3016B
F E
Power Source USB bus-power (+5V)
Static Power 0.75W
Power Dissipation
Max Power <2.5W
Dissipation
Hardware Interface USB 3.0
Timing Analysis 800MHz*
(Asynchronous, Max. Sample
Rate)
State Clock Rate 200MHz*
(Synchronous, External Clock)
Channels 16/1/12/-/- 16/1/2/121/4

(Data / CLK / 12C / DP_Aux / CAN
/| RS485 )

o Timing Analysis Available channels

\T/';“'”g 800 MHz 8

Channels 400 MHz 16
200 MHz 16
Group 2 (ch0~7, ch8~15 & clk0)

Threshold Range oV
Resolution 50mV
Accuracy +100mV + 5%*Vth
Time resolution 5ns
Channels 16 (Max.)
Pre/Post Trigger Yes
Setting
Pass Counter Yes (0~65536 times)
Event Types Channel, Pattern, Single, Width, Time-out, External
Module | 1°C, MIPI'13C 1.1, SPI, UART (RS232)

, Module Il . HID over I2C , IS, LIN2.2, MDIO,

Trigger PMBus, SMBus, USB1.1

Module IlI BiSS-C, CAN2.0B, CAN-FD,
. DALI2.0, DP_AUX, SENT,
Modbus, ProfiBus, RS422,
RS485, USB PD 3

Input port (for --- TTL 3.3V
Stack)
Output port (for --- TTL 3.3V
Stack)

Acute Technology Inc.
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Input Maximum +40V DC, 15Vpp AC
Voltage Sensitivity 0.5Vpp @150MHz
Impedance 200KQ /I < 5pF

Maximum target signal speed

Data Port: 14 MHz, CAN Port: 10 Mbps,

I2C Port: 400 KHz 3.3V, RS485 Port: Baud rate 20
Mbps

Temperatur
e

Operating /
Storage

5°C ~45°C (41°F ~ 113°F) )/ -10°C ~ 65°C (-14°F ~ 149
OF)

Protocol
Analyzer

Module |

12C, MIPI13C 1.1, SPI, UART (RS232)

Module Il

-—- HID over I2C, I2S, LIN2.2, MDIO, PMBus,
SMBus, USB1.1

Module Il

--- --- BiSS-C, CAN2.0B, CAN-FD,
DALI2.0, DP_Aux, Modbus,
Profibus, PWM, RS422,
RS485, USB PD 3

Software
features

Bus decode

1-Wire, 3-Wire, 7-Segment, AccMeter, ADC, APML,
BiSS-C, BSD, CAN2.0, CAN FD, Close Caption,
CODEC_SSI, DALI2.0, Digital LED, DMX512,
DP_Aux, EDID, FlexRay, HDLC, HDQ, HID over
I2C, I2C, I?)C EEPROM, I2S, ITU656, IrDA, JTAG,
JVC IR, LCD1602, LIN2.2, Line Decoding, Line
Encoding, LPT, M-Bus, Math, MDIO, MHL Cbus,
Microwire, Mini/Micro LED, MIPI CSI LP, MIPI DSI
LP, MIPI 13C 1.1, MIPI SoundWire, Modbus, NEC
IR, PECI, PMBus, Profibus, PS/2, PWM, QEI, Ql,
RC-5, RC-6, RT_SWI, SDQ, SENT, SGPIO, Smart
Card (ISO7816), SMBus, SMI, SPI, SSI, ST7669,
SWD, SWIM, SWP, UART, UNI/O, USB1.1, USB PD
3, Wiegand

* Measure signal under 14 MHz ONLY due to data transmission limitation.

Acute Technology Inc.
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Model TB2016F | TB2016E TB2016B
Power Source USB bus-power (+5V)
Static Power 0.75W
Power Dissipation
Max Power <2.5W
Dissipation
Hardware Interface USB 3.0
Timing Analysis 200MHz*
(Asynchronous, Max. Sample
Rate)
State Clock Rate 200MHz*
(Synchronous, External Clock)
Channels 16/1/2/-1/- 16/1/2/12/4
(Data / CLK /1°C / CAN / RS485)
Time resolution 5ns
Channels 16 (Max.)
Conditions Yes (4)
Pre/Post Trigger Setting Yes
Pass Counter 0~65536 times
Event Types Channel, Pattern, Single, Width, Time-out,
External
Module | I°C, RS232, SPI
Module lI . HID over I°C , I°S , LIN2.2, MDIO,
Trigger PMbus, SMBus, USB1.1
Module llI BiSS-C, CAN2.0B,
CAN-FD,
. DALI2.0, DP_AUX,
SENT, Modbus,
ProfiBus, RS422,
RS485, USB PD3.0
Input port (for Stack) --- TTL 3.3V
Output port (for Stack) --- TTL 3.3V
Range -6V ~ +6V
Voltage resolution 50mV
Threshold Accuracy +100mV + 5%*Vth
Input Maximum 140V DC, 15Vpp AC
Voltage Sensitivity 0.5Vpp @150MHz
Impedance Impedance
Temperature | Operating 5°C ~45°C (41°F ~ 113°F)

Acute Technology Inc.
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Temperature

Storage -10°C ~ 65°C (14°F ~ 149°F)

Temperature

Module | DALLI, HID over I?C, I°C, I?S, LIN, MDIO, PMBus,
RS232, SMBus, SPI, USB1.1

Bus Decode | Module Il - CAN, Modbus, ProfiBus, RS422,
RS485
Module llI -—- -—- BiSS-C, PWM

*Measure signal under 14MHz ONLY due to data transmission limitation

Model TB1016E TB1016B TB1016B+
Power Source USB bus-power (+5V)
Power SFati.c quer 0.75W
Dissipation
Max Power Dissipation <2.5W
Hardware Interface USB 3.0 (USB 2.0 Compatible)
Timing Analysis 200MHz*
(Asynchronous, Max. Sample Rate)
State Clock Rate 200MHz*
(Synchronous, External Clock)
Channels 16/1/2/-1- 16/1/2/12/4

(Data / CLK / 12C / CAN / RS485 )

Time resolution 5ns
Channels 16 (Max.)
Conditions Yes (4)
Pre/Post Trigger Yes
Setting
Pass Counter 0~65536 times
Event Types Pattern, Channel, Transition, Width
Trigger Module | DALL, HID over I2C, I°C, IS, LIN, MDIO,
PMBus, RS232, SMBus, SPI, USB1.1
Module lI - CAN, Modbus, ProfiBus,
RS422, RS485
Module IlI --- --- BiSS-C
Input port (for Stack) - TTL 3.3V
Output port (for Stack) --- TTL 3.3V
Range -6V ~ +6V
Voltage resolution 50mV
Threshold Accuracy £100mV + 5%*Vth
Input Maximum 140V DC, 15Vpp AC
Voltage Sensitivity 0.5Vpp @150MHz
Impedance 200KQ /I < 5pF
49 Acute Technology Inc.
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Operating Temperature 5°C ~45°C (41°F ~ 113°F)
Temperature

Storage Temperature -10°C ~ 65°C (14°F ~ 149°F)

Module | DALI, HID over I°C, I?C, IS, LIN, MDIO,

PMBus, RS232, SMBus, SPI, USB1.1
Bus Decode | Module li - CAN, Modbus, ProfiBus,
RS422, RS485
Module IlI --- --- BiSS-C, PWM

*Measure signal under 14MHz ONLY due to data transmission limitation

Chapter 5 Service

Contact information:

Website: http://www.acute.com.tw

E-Mail: service@acute.com.tw
Phone: +886-2-2999 3275
Fax: +886-2-2999 3276

Troubleshooting:

If the TravelBus is in "Demo mode", please follow the steps below:

(1) Use the USB3.0 cable (only) in the product package.

(2) Check if the USB driver is in the Device Manager.

(3) Install the latest version software from the official website of Acute Technology Inc.,
go to the Download page->Software, and then select [Logic Analyzer ] TravelBus
series to download the TBA series.

(4) Re-plug the USB3.0 cable or reboot the OS to check if the USB driver exists.

(5) Contact us for further help if above procedures do not work.

Acute Technology Inc.
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Appendix 1 Report List Advanced Instructions

1. Select the Window button-> Report list on the toolbar, the software will open the
report list function and present it at the bottom of the main window. It can be adjusted
the most suitable viewing size.

File  Caplure | Cursor

P B 5, ﬁ ) ."\.%E ¥

— Tunaing
Connea | Prolocal  Protocal naer  Hide Waveloms, | Run = To sotam a
Navigator a8
Timestamp (him:s.ms.us.ns dur) i Data Information Clock oD cDat=|
123 Show Show Hain Repart Repart
129 10:47:19.429,702.965 1. Busy scarc mow Data 124406970
1285 30:47:19.420,727,565 2| Respdt Mib 06 00 00 08 00 CB 1 y 137.488a0 " EW
129 0147219, 421,707 664 5 Busy ena BusyTana: 1. 00dwma el
17 0:47:15.421,850,353 1 |CHDI3 SEND_STATUS 4D 60 00 00 00 oD 4004 RRa [Wre: 492 [137.458us Bumy Timeos)
198 A0:47:19.421.597.639 1. Respl3 R1 oD 00 00 0% 00 3F Tran Wex: 12 117.488u8
129 10:47:15.422.165,522 1_[CHDOS SEND_EXT CSD 48 00 00 00 00 C3 40004 "R [Hre: 15 [137.458us
1| mespoe 1 08 00 00 03 00 F1 Tran Mer: 13 [117.aseas
3 Bead, 512 bytes 00 00 00 00 00 00 00 00... |SC=1 WairTine:198,877us Tbic 104
1_|moe swrrca 46 05 a2 01 00 M3 30004 ®Ez [Wzc: 5 [117.400us
T Busy stare
2| Respoe mIB 06 00 00 08 00 cB 117.458us
= Busy end BusyTine: 575 94us =)
13 sewp_starus 4B 00 60 00 00 6D 40004 Wz [Wzor 402 |117.488us = = T =
1307 10147115.434.386.606 1| Respis &L b 60 60 03 00 3F B ioz: 12 [117.488us e o
1308 0147115, 434,816,550 1_ |CMDie SET SLoCKLEW S0 00 a0 oz o0 18 90004 Wz [Hzer 16 |137.4%8us cMDss 7 33
1308 10:47:15.434.666.575 1| Resplé al 16 66 66 65 00 68 Tran oz: 13 [117.a88us CMDSS 5 240
(5] 7:15.434.824. 085 1_|Cmos switca 38 03 57 08 00 4F 900,04 ¥ [Wze: 16 |137.4%8us Sl L%
1311 47315.434.545.043 1 Busy starc oMpss 2 %
(£ 2| mespoe miD 08 00 00 o8 o0 cB Tran 1374550 cMDBs 2 %5
33 s Busy ana CMD13 6 072
118 5_|CHDL3 SEND_STATUS 4D 00 00 00 00 0D 400.04 ®Ez 401 |117.488us ChiDa7 2z
1315 47:19.436.2601,437 1| Respls R 9D 00 00 03 00 3F Tran 3z [1a7.40mus oMDte 1
1315 10:47:15.436.562,595 7 |CHDA7 READ_STNGLE BLOCK |51 00 00 00 00 55 S0.008 Wz 30302 |03, 506ns oMo 21
[E5 10:47:19,436.964.085 1| Respl? RI 11 00 00 08 00 67 Tran 13 |#38.506ns ChMD13 2405 |
16 30147+15.457.595.913 5 | Read, 513 byves _[FA 56 00 10 5 00 5C 00 [sol WatvTine rsen7eus e o E | | e
1319 19.456,507.567 L_ |CMDLe READ MULTIPLE BLOCE |52 00 00 04 CE 1D 50.005 MEz |Nrc: Over_ |938.506ns Fuanng n 187 |
— s - T c
1] Detad | Navigaor | Fide e
Search List  TaggerList | Siatistics List | Bookmark List
bratisics List -]
WA Al ovyaums|y
uaza Comnswe oo Chek  CMDDwwion Dun Dumson. j
10147:15.432.936.748 10.30ms | CHDOE SWITCH 46 03 A2 o1 00 A3 400.08 #z [Mror & [117.s38us
16:47:15.434.834.055 157.4Bus | HDOE SWITCH 56 63 87 06 60 aF 560.64 #e [irer 16 |117.488us
T0:47:38.26¢.263.527 13.82ms | CHD0E SWITCH %€ 03 ar o1 o1 51 385,486 K [Hxc: 1316 [121.83%us
10:47:28.276.151.368 5.50ma | wboE SWITCH 36 63 87 92 01 05 585,911 K |nrer 2227 [121.93%us ':‘
et 255560 (9] || Conneeted | (ebMC 51 || 000053 /0011246 || 5820358 (0SB 30 |
2. This function can be combined with the statistics function, please click the
File | Capture | Corsor
g uy g . [search i Fisa = H ol
)
LA M t‘-o -ﬂ Y |Q 1293 | 1255591 i EB =9 = Tuning
Gomed | Proiowl  Prokocol nsreer  HideWavelorse | Fim [searcn AV Tobolom | Window | Savelolerl  SiackDSO ~
| BpT—
Timestamp (h: ms.ue.ns dur) it Data Informatien Current stat Error messag Clock CMD Duratie Da Tens
123
1298 10:47:19.420.702,965 3. Busy atarc Oata 242993 124406570
1295 Respdé RIS 06 00 00 08 00 CB Tran 117, 488us. 3 gw e A
129 Busy end BusyTine: 1. 0045ma =i
[ CHDLS_SEND_STATUS 4D 60 60 00 00 0D 40004 KR [Hze: 402 |137.458us Busy Time{ns)
128 Respls B1 0D 00 00 03 60 3F Tzan
1299 CHDOS SEND_EXT_CSD 45 00 00 00 00 C3 10004
1300 47:19.422.315.507 1| Respot &I 08 00 0 08 00 F1 Hez: 19
1301 10147:16.423.832.772 3| Bead,  B1Z byses 00 00 00 00 00 00 00 00... |SC-1 WairTime:188.877us Thie o
1302 T0:47:15, 432,536,748 L_|Cboe swrtel 16 03 a2 01 oo W 300,04 Wz [Wec: 8 |117.488us
1302 0:147115.433.061,733 L_ Busy start
1304 10147:15.433.086.733 2| Respaé AID 08 00 00 08 00 CB Tran 117.488us
15 ToraTiisansen e £ oy Sasyrine e s s
1306 15.434.205.121 5_|CHDI3 SEWD_STATUS 3D 00 00 00 00 oD 9004 %mz 13748808 =
= Statisics s Bytes 4
o7 T47:15.434,356. 606 1| Respis &1 5 50 95 o5 06 3% Tran EERETT MO0 4 a2
1308 19.434.516,590 1_|CMDLG SET_BLOCKLEN 50 00 00 02 00 15 400,04 7z 117.488us CMDD8 T 33
1308 15.434.666.575 1 Resplé R1 10 00 00 05 00 08 Tran 117.488us CMDS5 ] 240
1310 10:47:19.434.52 1 |omos swIrca 46 03 87 06 00 4F 40004 "Bz 127.458us 2 L
[EM 15.454.549.043 1 sy seare NOt8 2 F
LE 10:47:19.434.574.044 2 Resplé RID 06 00 00 08 00 CB Tran 117.488u8 CMD0S 2 96
1313 T0:47:16. 435,538,584 sy end BusyTine:589.41us cMD13 64 3072
[0 47:15.896.093.532 5_ 4D 00 00 00 00 0D 400,04 KEz |Noc: soL 7.488us - =
1315 Sa__ b 00 60 08 00 3F Tran 12 [117.488us i P
1316 1 00 60 00 00 88 50.008 Mz [Nzc: 30202 |638, S08as cMotr 21 1008
7 | B oz: 13 |838.806ms cMD1E 2405 15440
318 [#% B¢ 66 1o oE Do BC 60... |SC-L WaicTime:ses.87sus Sbic oo 5 e N
18 [52 66 66 04 eF 1b 50.005 wRz [nzo: Gver |539.506ns iy =
B I Detsl  Nasgator | Hide lams
SemchList  TiggerList | Statistics List | Bookmark List
Statistics List. [
R Al vy @oses
Line . Tomshnp s 50 du) S Y Isformstin Cumude  Emrnevas i Chek CMDDwon Do Duston j
1302 10:47:15.432.936.748 10.30ms | CHDO® SWITCH 46 03 Az 01 00 A3 400,04 Kiz 5 [117.488us
1310 10:47:15.433.924.05% 157.4%us |CHDOG SWITCH %6 03 57 06 00 & Wec: 16 [117.s00u
36885 [10:47:28.265.263.527 15.52ns | CMDOE SWITCH, 36 03 AF 01 01 51 Wre: 1216 [121.830us
35801 [10:27:20.276. 151,360 5.50ma _|CMDOG SWITCH. 46 03 57 02 01 05 Wec: 2227|121 e3dus 2

e 59 ) o] [E 31 0331003236 [0 31
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3. Click the items of the statistical function in sequence, the statistical results will be
presented in the Statistic List in the report list, and can be clicked on this table to track
the position of this data in the main report area.

Cagture |

File Cursor
g2 11 ., | SearchAl Fieks : H
LA E!H ﬂ LAl A 1283 | i 295591 ! m =y = Tunning
Gomed | Piowl  Prokcol nsresr HideWaveiorms | Fum [soaren Ja v = Tobollom | Window, | Smvelolenl  Siack DSO ~
= +
Tans
255
TRITTe 20, 0 = Data 242993 124406970
1255 15.420.727.965 3. | Reapoe RID 58 o0 0o 05 00 B Tran 317.485an > B 2
3 10:47:19.421.707.864 5. Busy ena [BusyTame:1.004mma ms"'n’;_:"“mm‘)
1257 19.431.850.353 1. | D13 SEND_STATUS 4D 00 0o 00 00 0D 400.04 117.485un [Py Timnjan)
1238 10:47:19.421,997.599 1. | Respls RL 90 00 00 0% 00 3F Tran er: 12 [117.480u8
128 10:47:15.423.165,522 1_|CHDOB SEND_EXT CSD 45 00 00 00 00 C3 400.09 #z [Wre: 10 [117.48%ua
[ 10:47:19.432.315.307 1| Respos RL 98 00 00 0% 00 F1 Tran Wer: 13 |117.480u8
101 10:47:15.422.832.772 3_ Bead, 512 bytes 50 00 00 00 00 00 00 00... |5G=1 WaltTime:199.577us Tbit 10
02 10:47:19.432,936.748 1_|CMDOG SWITCH 36 05 A2 01 00 A3 400.0% Kz [nrc: 8 |117.486un
1308 10:47:15.433, 061,732 1_ Busy stare
1304 10:47:15.433.08€.733 2_| Reap0t RID 6 00 00 08 G0 cB Tran 11748008
1308 10147115, 433,641,674 8_ Busy end 575, 542us B
1306 T0:47:18.434.205.131_5_ [cuDid sewp stazus_# Wb 00 00 00 60 oD 500,04 Fiz [Nrc: 402 |117.480us — — r T
1307 10147115, 434,386, 606 1_ | b 66 60 05 00 SF Tran ezt 12 |117.486us e By
1308 T0:47:15.434.81¢.550 1 [obie seT scockiew | | [sa 60 00 62 0o 18 300,01 B [Neo: 18 |117.388a cvooe 7 33
1308 10147:19.434.666.575 1_| Resplé A1 w110 00 00 09 00 0B Tran Her: 13 117.4asus CMDSE 5 240
1310 10:47115.434,524 088 1 |CMDOE SWITCH 3¢ 03 87 0e oo aF 400,04 o [Wro: 16 [117.48%ua (- s
[ET 30:47:15.434.545.043 - Busy scarc = 3 o
112 15.434.574.044 3| Respde MID G 00 00 02 o0 B Tran 11745808 cMos 2 9
1513 10:47:19.435.539. 964 5 Busy end [BusyTime 1585 . 541us CMo1 B iz
31 47:15.43€.093.932 5. |CHDA3 SEND STATUS 4D 00 0o 00 00 0D 400,09 wHe 31748800 Ela o =
115 47:19.436.201.437 1| Respls M1 90 00 00 0% 00 3F Tran 117.405us cvots 1 )
1316 19.436.962.895 7. |CHDL7 READ_STWGLE BLOCK |51 00 00 00 00 55 50,008 Wz 93550608 oMoiT 2 1006
[E5 10:47:19.436.564.095 1 17 R1 11 00 00 0% 00 &7 Tran 835, 50608 CMO1E 2408 115440 b
[£0) 10147119, 437,553,913 5. Bead, 512 bytes EA B5 00 10 6E DO BC 00... |5G=1 WaitTime:588,876un Sbiv DOR 5. &= & s
[FT) 10:47:15. 456,507,587 1_|CHD18 READ MULTIPLE BLGCK |52 00 00 04 G 1D 50,005 M [Neo: Gver |938.30¢ms | = = E
P e e e —————— = Y= rrrerrr—— ]
Search List | Trigger List | Statisies List | Bookmark List |
Statistics List
“'Rr\v]rnv}td,ﬂglﬂ
uaza Clek  CMD Dumion D Dunticn j
1302 10:47:15.432.936.748 10.30ms | CHDOS SKITCH 46 03 Az 01 00 A3 400.04 KMz [Nrc: & [117.488as
1310 10147115, 434,824,065 157, 46us | CMDOS SITCH 36 03 B7 06 00 4F 400,04 #hz [Nres 16 |117.468us
EOE 10:47:38.368.2¢3.837 13.82ms |CHDOR SWITCH feoaarolal e 385,456 K_|Nrcs 1316 [131.833us
29501 [10:47:26.276.151.366 5.50ma__|GDoe SWITCH %6 03 B7 02 01 05 385,441 K_|Nre: 2227 [121.534us |
Packer 255520 (£1) | Connacnd | [0 51| 000053 /0011245 | | 372058 w58 30)
4. This function also prOVIdeS Search, Irlgger and Bookmark List can be used,
File | Captwre | Cursor
g Search 4 Freid o “ e
LN B = pla s ¥ [H El & o
Connedd | Prolocol  Protocol Analyzer  Hide Wavalommsy | Run - AV TotoRlom | Window, | Saweloted StackDSO - |
1]
. - Navigator
195
3 BusyTime:1.0086ma Data 242933 124406970
131 D 00 00 00 00 0D 400,08 miz [Nrc: 402 [117.490us e =l
18 0D 00 00 08 00 5T Tran Wor: 12 |117.485us Yoo Bae Tratne)
1 8 00 00 00 00 C3 400.0% gz [nzc: 15 |117.4s6us Busy Time(ns)
100 08 00 00 08 60 F1 Tran Wer: 13 |117.488us
e B 00 00 00 00 00 00 00 00... [S0=1 WaitTime:199.977us Ibit 10)
i 10:47:18.432, 936,745 _L_|ciboé SHITCH 36 03 A2 01 00 &3 200.0¢ KHe 5 [117.488us
123 10:47:18.433.061.732 L_ Busy stazt
04 | Ch  10:47:19.433.086.733 2| Be=po® Rib 56 00 00 08 00 CB = 117.488us
105 10:47:15.433. 641,674 5 Busy =nd 575, 5430m
106 0:47:15.434.208.121 &_|CHDL3 SEMD_STATUS 4D 00 00 00 00 0D 300.0¢ Kt 117.486us
It o718 43350008 L | Respi m 55 50 00 08 50 37 =3 FREIT )
) 10147:15.434.51€.590 L_ |16 SET_BLOCKLER 50 00 00 62 00 15 300,08 me 117.480us E = T T
138 10147:15.434, 666,578 1| Resple A1 T0 o0 o9 08 00 08 Tran 117 45eum oMDOD 4 Los
i) Gwoe switcn 5 03 B7 06 00 % 00,03 m 117 4s0us cMoos 7 33
B Busy stazt CMDSS. B 20
[} Reapos Rib 05 00 09 08 00 B zran 117.485us e s
Buay end e cNOo3 2 %
13 semp_sTATUS 4D 00 09 00 00 0D 490.04 miz 11748508 cnDos 2 £
| Respl3 R1 0D 00 00 0% 00 3F Tran 117 485us CMO13 &4 nmz
B 5.436.962,895 7_|CHDL7 READ_STNGLE BLOGK |51 00 00 00 00 55 50,008 e 935.506n8 B =
T0:47:15. 436964085 1| Bespi 1L L wwswe Tran s95.5uens g r
Read, 512 bytes FA B8 00 10 6E 00 BC 00... [50-1 Waltlime:568.576un Sbit TDR 5.2 oNDIT 21 1009
(CHD1® READ MULTIPLE_BLOCK [52 00 00 0% CF 1D 50.005 Mz 35, 500as CMD1S 2405 16840 B
Respls R 12 06 00 08 00 b3 Tran EEERTE CIRTLE e
512 bytes 00 00 00 00 60 00 Tacotns Sbit DDR L runes s a =
Search List | Tigger List  Statistics List  Bookmark List
Fsearch List ]
sk CMDDunica  Tua
1308 7119.433.086.733 26.00us | Respé RiB a€ a0 oo 08 oo cA Tran 117.488us
1z T47115.434.574.044 38.000s | Respaé ®ib G€ o0 oo 8 oo ca Tran 1i7.488an
25897 7128.268. 419,105 25.59us | Respoé mib @& o0 00 0 oo ca Tran 121.554us
EEE) 35.37¢.307.03¢ 35.54us | Respoé mab G€ o0 oo 8 oo ca Tran 13153408 |
Pkt 255589 (£ | It (|
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(2). Trigger List

E Protocol Settings X
Samgls Rata 24 GHz :]
NAND Flash
snma 3 Primary Protocl Analyzer i __ L
= | Numberof blocks > 1 (SC>1)
Pl
@ UMCProbe Li] ATz
¥ CMDIDATA CROT siror
- o CRO1 ertor
sl @ CUD.
) Custom eMMC cupe ‘End ot error
) DATA ~ veeDwp
VDD Drop.
| Sacondary Prctocel Analyzer of U0
O AN g fimeout  Sefing O CRG Siatus Patem
@ NAND Flash NAND channel
Opton
Quw
BUS mode seftings at BOOT
HS400 | DDR mode \Vendor CMD OFF
Eee ] o | 3Pin mode (GND, GLK. D)
Hoscoricxsen oo o[
(] v
Tuning sefings [Ivecany ) voD(at)
) Dafault v oK X Cancel

File | Captors | Cursor

B %

(3
Hide Waveformsy | Run

- [searanieia o

e (B

Q, Tunaing
Connect Protocol  Protocod Analyzer Search AV To boflom Windowe  Savetoled  Stack DSO
-
[T}
1. | mespol ks 57 40 FF 20 o0 FF i3
| 1. |ceDo1_sEND_0R_cowd 41 40 30 00 00 B7 400.023 15931131
11:13:13.521.740.632 1_ | Respol B3 37 40 Fr 80 50 FF
11:13:13.522.965.013 1. |CMDOL SEND_OP_COND 1 40 30 00 00 B7 00,04 EEz
T1:13115.922.595.500 1_ | Reap0l &5 SF 40 FF 80 50 FF
15:13:13.524.115.351 1 |CMDOL SEWD_OF_COND 1 40 30 00 00 B7 00,04 wEz
s | 11:13:113.924.247.878 1| Beap0l 83 SF Co_FF 80 80 FF
m | 11:13:13.525.370.272 1 |cMDG2 ALL_SEWD CID 3% 00 00 60 00 4D 00.04 ¥z
| 11:13113.928.802.758 1| _Beapi® SF 45 61 00 53 44 87 3L,
13:13:13.525.285.221 3. |CMDO3 SEND_RELATIVE AGDR |43 00 00 00 00 3L 00.01 ®iz
11:13113.926.038.206 1 | Beapdd AL 53 00 06 08 00 7B Taeme
13:13:13.526. 187 653 1. |CMDGs SEWD €50 5 00 00 00 00 AF 50.01 %=
Tivi3113.526.535.175 1 | mewpos &2 S+ 05 0% o0 32 oF 53 55 =)
13:13:13.526.717. 641 3. |CMDI3 SEWD STATUS 5 50 00 00 00 oD 59.01 %=
13r13:13.926.995.138 1 | Weapi3 L 5 00 00 07 00 78 ooy
13:13:13.527.005.113 1. |CMD7 SELECT/DESELECT CARD [47 00 09 00 00 83 450.01 %=
13:13:13.527.155.301 1| Respo7 wL 97 90 90 07 00 75 B ncr: 13 [i17.4e5ua
13:13:13.527.470.065 1. | Reapos Rl 03 90 00 05 00 FL Tran ncr: 13 |i17.4e0ua
1113 Wead, 513 bytes 90 90 30 00 00 00 00 00... |5c=1 WaieTime! Toic
= hib0s sewD_EXT_co0 s wnnne I 490,025 ¥ [wre: 13 |17 avau
Reapos AL 08 00 00 05 00 FL I Tran ors 13 [117.485us
= Read, 512 bytes 00 00 00 00 00 00 00 00... |3C=1 RaiCTime:15%.677us bic
T Tiboe_swITcR 46 05 85 01 00 2F 300,04 %z [Wrc: & |117.457us
Busy start I
11:13:15.983.070.105 2_ | Resp0é AIb 56 00 00 08 00 C8 Tran 117 368us.
11:13:15.954.050.007 5 Busy end
F— T ) | Detat | Navgaor | Hde ems
Thoger List -]
PR Al uvy Lﬂﬁlﬂxlﬂ
M I m ] — am ]
1336 [12:13:13.858.172.889 2.07ms |CMDOS SEND EXT CSD 48 00 00 01 AA 87 400,04 Ktz [Noor 788 | 117.452us
1350 [12:13:13.542.153.654 10.3ina | CMDOS SEND EXT CSD 3 00 00 00 o0 c3 300.023 & [Nrc: 13| 117.452us
T35 [15:13:13.554.507.465 167 48us | CHDOS SEWD EXT CSD [ mmna 300.04 i [Woer 15 [L37.488ar |
[ bucee 31330 (20 | Camecnd 0000057000118 920350 (UsB 30)
File | Captors | Cursor
E- ., [searenanFieia : ‘,
Bus Q A4 L Tunaing
Connect Protocol  Profocol Anahzer  Hide Waveformss Run Search AV To boflom Windowe  Savetoled  Stack DSO
-
[T}
[rotommtion [Byten;
11:13:13.520.485.741 1. | Respol RS 57 40 FF 20 o0 FF er: 6 i3
| 11:13:13.521.606.152 1. |CMDOL SEND_DP_COND 41 40 30 00 00 B7 400,023 ®_[wrc: 8oL 15931131
11:13:13.521.740.632 1_ | Respol B3 37 40 Fr 80 50 FF
11:13:13.522.965.013 1. |CMDOL SEND_OP_COND 1 40 30 00 00 B7 00,04 EEz
T1:13115.922.595.500 1_ | Reap0l &5 SF 40 FF 80 50 FF ez €
15:13:13.524.115.351 1 |CMDOL SEWD_OF_COND 1 40 30 00 00 B7 300,04 iz [rc: 8oL
s | 11:13:113.924.247.878 1| Beap0l 83 SF Co_FF 80 80 FF ez 5
11:13:13.525.370.272 1 |cMDG2 ALL_SEWD CID 3% 00 00 60 00 4D 300,04 Wiz [Wc: s0%
| 11:13113.928.802.758 1| _Beapi® SF 45 61 00 53 44 87 3L, =6
13:13:13.525.285.221 3. |CMDO3 SEND_RELATIVE AGDR |43 00 00 00 00 3L 00.01 ®iz
11:13113.926.038.206 1 | Beapdd AL 53 00 06 08 00 7B Taeme
13:13:13.526. 187 653 1. |CMDGs SEWD €50 5 00 00 00 00 AF 50.01 %=
Tivi3113.526.535.175 1 | mewpos &2 S+ 05 0% o0 32 oF 53 55 =)
13:13:13.526.717. 641 3. |CMDI3 SEWD STATUS 5 50 00 00 00 oD 59.01 %= =
13r13:13.926.995.138 1 | Weapi3 L 5 00 00 07 00 78 ooy
13:13:13.527.005.113 1. |CMD7 SELECT/DESELECT CARD [47 00 09 00 00 83 450.01 %=
13:13:13.527.155.301 1| Respo7 wL 97 90 90 07 00 75 Seoy 1174500
13:13:13.527.470.065 1. | Reapos Rl 03 00 90 08 00 Tran ncr: 13 |i17.4e0ua
13:13:13.530.837. 146 % Wead, 513 bytes 90 00 90 00 0 g Toic
0 | > 111919942159 654 1 [cuibos sew_BxT_cs0 B wnnnc I 490,025 ¥ [wre: 13 |17 avau
11:13113.542.305.642 1| Reapos AL 08 00 00 05 00 FL I Tran ors 13 [117.485us
= EYSERTE] 108 5 Read, 512 bytes 00 00 00 00 00 00 00 00... |3C=1 RaiCTime:15%.677us bic
T 11:13:13.552.520.117 1 |CMboe_SwITeR 46 05 85 01 00 2F 300,04 %z [Wrc: & |117.457us
11i19:15.859.045.100 1 Busy start
11:13:15.983.070.105 2_ | Resp0é AIb 56 00 00 08 00 C8 Tran 117 368us.
11:13:15.954.050.007 5 Busy end
List | TiggerList Statistios List Bookmark List |
Thoger List -]
PR Al javy dﬁlﬂﬁl!ﬂ
M I m ] 2 M ]
Lo Bo, = D
1336 [12:13:13.858.172.889 2.07ms |CMDOS SEND EXT CSD 48 00 00 01 AA 87 400,04 Ktz [Noor 788 | 117.452us
1350 [12:13:13.542.153.654 10.3ina | CMDOS SEND EXT CSD 3 00 00 00 o0 c3 300.023 & [Nrc: 13| 117.452us
T35 [15:13:13.554.507.465 167 48us | CHDOS SEWD EXT CSD [ mmna 300.04 i [Woer 15 [L37.488ar |

[Pkt 31330 £ [ Conmcns

000005 /000118 || 5420358 (USB 310)
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