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Chapter 1 Installation and Settings

Hardware Installation

Connect the USB 3.0 cable to the USB slot on the computer (Pic.1). After confirming that the
connection is complete, you can turn on the software and connect the signal cable to the object to
be tested for observation. Before the measurement, please make sure the GND has been correctly
connected. If it is possible, we suggest twisted pair the Data Pin and GND to improve the signal
quality (Pic.2). If the signal speed is over 150MHz, please use the short cable for

measurement

(Pic.1)

(Pic.2)

Software installation

Please visit the official website of Acute Technology Inc., go to the Download page, and then
select and download the MSO series. After completion of installation, the “start

icon” of MSO series will appear on the desktop and the program set. You can

select either one to start MSO ( a!% ). After starting the software, the main menu screen will

show up. You can choose to enter logic Analyzer or protocol Analyzer.
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3 Acute MSO  (Ver1.4.3) - O X

Protocol Analyzer

Logic Analyzer

= Il

- Open File...

| =) Load Last Setting

Recent Files

Or after entering the function window , you can select the icon below to add Logic Analyzer

or Protocol Analyzer window

& Al

Or click the Add Logic Analyzer or Add Protocol Analyzer window within the file functions.

=

dFA  AddLA

A

(=1

For the first-time use, the following screen will show up. Please set up the working directory that
you will surely use. It is recommended that you choose the hard disk with larger remaining space

for the storage of the working directory.
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@ Initial Working Directory Setting 7 >
Working Directory
l C:/Users/UserMame/Documents/Acute/MS0/ |
Disk Free Space
o 423 GB
By 97 32 GB
[ Default v OK ¥ Cancel
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Specification Table
Model MSO1008E MSO1116E MSO2116B MS02216B MS02216B+
Power Source USB bus-power (+5V)
Static P
atic ow'er 0.9W
Power Consumption
Max P
ax owe'r <39W <6W
Consumption
Hardware Interface USB3.0
Channels (Data / Clock / Ground) 8/1/23 16/1/23
Total Memory 2Gb 4Gb 8Gb
Channels Group I (CHO~7) Group L, II (CHO~7, CH8~15)

Sample Rate(Group I ¢ II)

200MHz / 1CH, 100MHz / 2CH, 25MHz / 8CH

Analog Input Sample Rate(Group I & 1I) The minimum value of Group I or II settings
Bandwidth 40MHz
ADC Bits 12
Timing Analyzer (Asynchronous) Available channels (Conventional / Transitional Timing) - Memory per channel
2 GHz (4/3)-512Mb (4/3>1Gb (8/7)-512 Mb @8/7)-1Gb
1 GHz (8/6)-256 Mb (8/6)-512 Mb (16 / 14)- 256 Mb (16 /14)-512 Mb
Digital 500 MHz (8/6)-256 Mb (16/12)-256 Mb | (16/16)-256 Mb (16/16)-512 Mb
Input 250 MHz and lower (8/6)-256 Mb (16/16)-256 Mb | (16/16)-256 Mb (16 /16)-512 Mb
zzt:rf;gii;e (Synchronous, 150 MHz 200 MHz
Storage Conventional Timing, Transitional Timing
Channel to channel skew <lIns
Group 1 (CHO~7 & CKI) 2 (CHO~7 & CKI, CH8~15)
Range +20V ~ 20V
Threshold Resolution 50mV
Accuracy +100mV + 5%*Vth
Non-Destructive Over +/-42V DC & AC
Operation (Normal/High Division) 220V ~+20V/-10V ~+10V
Input Voltage
Sensitivity (0.5/0.75/1 Vpp) 100 MHz / 120 MHz / 150 MHz 180 MHz /200 MHz / 220 MHz
H/W Schmitt (On/Off) 560 mV /80 mV
Impedance I mQ /2pF
Temperature Operating / Storage 5°C~45°C (41°F~113"F)/-10"C~65°C (14°F~149°F)
Trig-In TTL 3.3V (Rising / Falling)
Trigger pulse approval >8ns
Trig-Out TTL 3.3V, Pulse Width
1/0 port
Ref. Clock Input 10MHz, Vpp=3.3 to 5V
Ref. Clock Output 10MHz, TTL 3.3V
Connector type MCX jack / female
Resolution 500ps
Channels 8 16
States 16
Events 16
Pre / Post Yes
Trigger

Pass Counter

Yes (0~1048575 times)

Digital Channel, Pattern, Single / Multi Level, Width, Time-out, External

Analog Rising / Falling

BusI 12C, SPI, UART

Bus II BiSS-C, CAN2.0B/CAN FD, DP_Aux', HID over I12C, 12S, LIN2.2, USB PD 3.0

R B PR/ E] Acute Technology Inc.
Copyright©2018




Acute.

PC-based T&M Instruments

Bus III DALL, I3C, LPC, MDIO, Mini/Micro LED, MIPI RFFE, MIPI SPMI
us 2, Modbus, PMBuUs, Profibus, SMBus, SVI2, USB1.1
Bus IV eMMC 4.5, eSPI, MII, RGMII, RMII, SVID?,
us SD 2.0 (SDIO 2.0), Serial Flash (SPI NAND)
1 12C, SPI, UART
I BiSS-C, CAN2.0B/CAN FD, DP_Aux', HID over 12C, I12S, LIN2.2, USB PD 3.0
Protocol
Analyzer I DALL, I3C, LPC, MDIO, Mini/Micro LED, MIPI RFFE, MIPI SPMI
2, Modbus, PMBus, Profibus, SMBus, SVI2, USB1.1
v eSPI, Mil, RGMII, RMII, SVID®
Power Sequence Input setup .CSV file for Timing Sequence and H/W Strap check.
Measurement Digital or Analog waveforms
Zoom / Report Window YES
Note editor Edit notes on Waveform Window
Quick Bus Decode Setup YES
Trigger / Auxiliary cursors 1/25
Data Logger Saved to Hard Disk Drive
1-Wire, 3-Wire, 7-Segment, A/D Mux Flash, AccMeter, ADC, APML, AVSBus, BiSS-C, BSD, BT1120, CAN
Software 2.0B/FD, Close Caption, CODEC_SSI, DALI, DMX512, DP_Aux ', EDID, eMMC 5.1/MMC, eSPI, FlexRay,
Features HD Audio, HDLC, HDQ, HID over I12C, I*C, 1*C EEPROM, I*S (PCM, TDM), 13C, IrDA, ITU-R BT.656
(CCIR656), JTAG, JVC IR, LCD1602, LED_Citrl, LIN 2.2, Line Decoding, Line Encoding, Lissajous, LPC,
Bus Decode LPT, Math, M-Bus, MDDI, MDIO, MHL CBUS, Microwire, Mini/Micro LED, MIPI CSI LP, MIPI DSI LP,
MIPI RFFE, MIPI SPMI 2.0, Modbus, NEC IR, PECI 3.0, PMBus, Profibus, PS/2, PWM, QEI, Ql, RC-5, RC-6,
S/PDIF, SD 2.0 (SDIO 2.0), Serial Flash, Serial IRQ, SGPIO, Smart Card, SMBus (SBS, SPD), SMI,
SoundWire, SPI, SPI-NAND, SSI, ST7669, SVI2, SVID?, SWD, SWIM, SWP, UART, ULPI, UNI/O, USB 1.1,
USB PD 3.0, Wiegand, ...
Line Decoding Biphase Mark, Differential-Manchester, Manchester (Thomas, IEEE802.3), Miller, Modified Miller, NRZI, ---
Line Encodi AMI(Standard, B8ZS, HDB3), Biphase Mark, CMI, Differential-Manchester, Manchester (Thomas, IEEE802.4),
ine kncoding MLT-3, Miller, Modified Miller, NRZI, Pseudoternary, ---
Dimension Lx W x H (mm?) 123 x 76 x 21(mm?)
Lead Cable Data/CLK /NC/ GND 8/1/8/23 16/1/0/23
Grippers 10 20
Stack Cable MCX to MCX (30cm) 1 2

'Optional DP AUX adapter needed.
2Upon request ONLY by users who have signed CNDA with Intel, SVID decode supported by all MSO models

#Upon request ONLY by users who have signed CNDA with Intel, SVID trigger & PA supported by MSO2216B / B+ ONLY.
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Specification Table (International & Microchip)

International MSO2008W MSO2116W MSO2116B MS02216B MS02216B+
Microchip MSO2008N MSO2116N MSO2116M MS02216M MSO02216M+
Power Source USB bus-power (+5V)
tatic Power
Power (Sijn:unizvtif)n 0-9W
Max P r
Cc?nsur(')n‘:fion <39W <6W
Interface USB3.0
Channel (Data / Clock / Ground) 8/1/23 16/1/23
Total Memory 2Gb 4Gb 8Gb
Channels Group I (CHO~7) Group L, II (CHO~7, CH8~15)
Sample Rate (Group I or II) 200MHz / 1CH, 100MHz / 2CH, 25MHz / 8CH
ﬁ::;llt()g Sample Rate (Group I or II) The minimum value of Group I or II settings
Bandwidth 40MHz
ADC Bits 12
Timing Analysis (Asynchronous) Available channels (Conventional / Transitional Timing) - Memory per channel
2 GHz (4/3)-512Mb (4/3)-1Gb (8/7)-512Mb 8/7-1Gb
1 GHz (8/6)-256 Mb (8/6)-512 Mb (16 / 14)- 256 Mb (16 /14)-512 Mb
Digital 500 MHz (8/6)-256 Mb (16/12)-256 Mb | (16/16)—256 Mb (16 /16)—512 Mb
Input 250 MHz and lower

(8/6)- 256 Mb

(16 / 16)- 256 Mb

(16 / 16)- 256 Mb

(16 /16)- 512 Mb

State Clock Rate (Synchronous,
External Clock)

150 MHz

200 MHz

Data Storage

Conventional Timing, Transitional Timing

Channel to channel skew <lIns
Group 1 (CHO~7 & CKI) 2 (CHO~7 & CKI, CH8~15)
Range +20V ~ 20V

Threshold -
Resolution 50mV
Accuracy +100mV + 5%*Vth
Non-Destructive Over +/-42V DC & AC
Operation

-20V ~+20V/-10V ~ +10V
I\ilplltlt (Standard / High Resolution)
oltage

Sensitivity (0.5/0.75/1 Vpp) 100 MHz / 120 MHz / 150 MHz 180 MHz /200 MHz / 220 MHz
H/W Schmitt (On/Off) 560 mV /80 mV

Impedance 1MQ /2pF

Temperature | Operating / Storage 5°C~45°C (41°F~113"F)/-10"C~65"C (14"F~149°F)
Trig-In TTL 3.3V (Rising / Falling)
Trigger pulse approval >8ns

"~ Trig-Out TTL 3.3V, Pulse Width

ort
P Ref. Clock Input 10MHz, Vpp=3.3 to 5V

Ref. Clock Output 10MHz, TTL 3.3V
Connector type MCX jack / female
Resolution 500ps
Channels 8 16
States 16

Trigger Events 16
Pre / Post Yes
Pass Count Yes (0~1048575 times)
Digital Channel, Pattern, Single / Multi Level, Width, Time-out, External

SRR A T
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Analog Rising / Falling
Bus | 12C
Bus II CAN 2.0B/CAN FD, LIN2.2, SPI, UART (RS232)
BiSS-C, DALIL DP_Aux', HID over I2C, I12S, I3C, LPC, MDIO,
Bus III Mini/Micro LED, MIPI RFFE, MIPI SPMI 2, Modbus, PMBus,
Profibus, SMBus, SVI2, USB1.1, USB PD 3.0
eMMC 4.5, eSPIL, MII, RGMII, RMII, SVID?,
Bus IV -
SD 2.0 (SDIO 2.0), Serial Flash (SPI NAND)
1 12C
11 CAN 2.0B/CAN FD, LIN2.2, SPI, UART (RS232)
Protocol BiSS-C, DALI, DP_Aux', HID over I2C, 12S, I13C, MDIO, MIPI
Analyzer m . RFFE, Modbus, PMBus, Profibus, PWM, SMBus, USB1.1,
USB PD 3.0
v eSPI, MII, RGMII, RMII, SVID?
Power Sequence - Input setup .CSV file for Timing Sequence and H/W Strap check.
Measurement Digital or Analog waveforms
Zoom / Report Window YES
Note editor Edit notes on Waveform Window
Quick Bus Decode Setup YES
Trigger / Auxiliary cursors 1/25
Data Logger Saved to Hard Disk Drive
Software 1-Wire, 3-Wire, 7-Segment, A/D Mux Flash, AccMeter, ADC, APML, AVSBus, BiSS-C, BSD, BT1120, CAN
Features 2.0B/FD, Close Caption, CODEC_SSI, DALI, DMX512, DP_Aux', EDID, eMMC 5.1/MMC, eSPI, FlexRay, HD
Audio, HDLC, HDQ, HID over 12C, I12C, 12C EEPROM, 1S (PCM, TDM), I3C, ItDA, ITU-R BT.656 (CCIR656),
Bus Decode JTAG, JVCIR, LCD1602, LED_Ctrl, LIN 2.2, Line Decoding, Line Encoding, Lissajous, LPC, LPT, Math, M-Bus,
MDDI, MDIO, MHL CBUS, Microwire, Mini/Micro LED, MIPI CSI LP, MIPI DSI LP, MIPI RFFE, MIPI SPMI 2.0,
Modbus, NEC IR, PECI 3.0, PMBus, Profibus, PS/2, PWM, QEI, QI, RC-5, RC-6, S/PDIF, SD 2.0 (SDIO 2.0), Serial
Flash, Serial IRQ, SGPIO, Smart Card, SMBus (SBS, SPD), SMI, SoundWire, SPI, SPI-NAND, SSI, ST7669, SVI2,
SVID?, SWD, SWIM, SWP, UART, ULPI, UNI/O, USB 1.1, USB PD 3.0, Wiegand, ...
Line Decoding Biphase Mark, Differential-Manchester, Manchester (Thomas, IEEE802.3), Miller, Modified Miller, NRZI, ---
Line Encoding AMI(Standard, B8ZS, HDB3), Biphase Mark, CMI, Differential-Manchester, Manchester (Thomas, IEEE802.4),
MLT-3, Miller, Modified Miller, NRZI, Pseudoternary, ---
Dimension Lx Wx H (mm3) 123 x 76 x 21
Lead Cable Data/CLK /NC/ GND 8/1/8/23 16/1/0/23
Grippers 10 20
Stack Cable | MCX to MCX (30cm) 1 2

'Optional DP AUX adapter needed.
2Upon request ONLY by users who have signed CNDA with Intel, SVID decode supported by all MSO models

*Upon request ONLY by users who have signed CNDA with Intel, SVID trigger & PA supported by MSO2216B / B+ ONLY.

B RS I A PE 2N 5] Acute Technology Inc.
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Chapter 2 Function list and operation

Protocol Analyzer
File

@ Acute MSO  (Ver:1.4.0.17) — O ¥

File § Capture | Cursor

M B o M Tl &= @ Engiish. X @

Open Save SaveAs.. Save All Add PA Add LA Convertto LA Stack DSO Seftings About -~

" Open fill: Load the file

Save file: Save the current window to file

Save as: Save with a new file name with specified storage range

Save all: Save all Protocol Analyzer/Logic Analyzer windows to files

Add Protocol Analyzer: Add a Protocol Analyzer window

Add Logic Analyzer: Add a Logic Analyzer window

2 = ) [ B [

Convert to Logic Analyzer: When the “show waveform” capture mode is enabled;
you can click this function to transfer the waveform and setting parameters into the Logic
Analyzer window and continue to use the Logic Analyzer window to capture Protocol.

&
Fl

B

Stack Oscilloscope: You may stack a DSO to become a MSO under the Protocol
Analyzer mode. But you must choose the “show waveform” capture mode to capture the protocol

data with the waveforms. Then, click the DSO icon to enter the Logic Analyzer window.

&

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

Chinese

h 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

R B PR/ E] Acute Technology Inc.
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Capture

@ Acute MSO  (Ver:1.4.0.17)

Fila I Capture I Cursor

i : " . . [searcnaiFies ]| 1
Connect Protocol Protocol Analyzer  Hide W MEy Run Se.. l AV | — To bottom Window, | Savetotex StackDS0 g
Protocol Settings
l'. L .”t'
Style 1 for those protocols with easy setting
= Protocol Settings X
BiSS =
e
CAN
DALI o
eSPI SCK 0 o
HID_12C
12C SDA 1 : 9
128
LIN
MDIO
ModBus
PMBus
Profib
P\rleus SCK [0] 6 100 KHz
SMBus m
UART
USB_PD
UsB1.1
=@
‘7-bit addressing B
— s
‘ 15600V
s Ve 5V (Threshold 1.8V) B
# v X K
1. Select the Protocol
2. Channel setting
3. Waveform Preview: The signal’s waveform and frequency are automatically detected.
4. Options: ¥ You can set the capture and decoding parameters for Protocol
5. Threshold: It can be set according to the voltage level of the signal.

B RS I A PE 2N 5] Acute Technology Inc.
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Style 2 for those protocols needs more setting

([

BiSS
CAN
DALI
eSPI
HID_I2C
12C

128

LIN
MDIO
ModBus
PMBus
Profibus
PWM
SMBus
SPI
UART
USB_PD
usB1.1

| Protocol Settings

wis @ powe [ o @)

@i 9 Format Length error
cs# 4 - OPCode error
Response error
SCK 5 -
Status error
/00 0 =
CRC error
/01 1 &
eSP| Packet + ]
/0 2 2 =
/03 3 =
Alert# 6 e

Reset# 7 .
1/0O Mode |S|ng|e Mode :'
Alert Mode |From 110[1] :|

wree @

o o A w0 b F

tSHSL 50 ns =
L SIE e e LA
tCLQv 25 ns =
R 6 )
| 1.600V ’ Hhig
L _u] ] chc 5V (Threshold 1.8V) E]
. v ® B
Select the Protocol
Set the Sample Rate

Channel setting
Trigger on
Options: You can set the capture and decoding parameters for Protocol.

Threshold: It can be set according to the voltage level of the signal.

B RS I A PE 2N 5] Acute Technology Inc.
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Operating mode and memory setting
There are three modes for operating mode and memory setting ( o )

Mode 1 Protocol Analyzer

Stttk P X
MR Fey 0 (0 FmaiR)
o 1) - 2)
. PC RAM FEHR#I
ameas DATA
— Rl ’
=
O BRI E R A e s 2045 MB
. f & : SRHTE
eme DATAD g o o
' .\_- . ® HEE 1000000
O S S 88 R
— — - =
- o
DATA
i F Ve XU

Functional description
Captured data will be sent back to the PC for real time display. You can immediately
see the protocol data right away.
Rule:
1. Data can be seen immediately.
2. If the amount of captured data is not big, you do not have to set the amount
of memory.
Notice for use:
As data will be captured and displayed at the same time the performance
requirement for the USB and the computer will be higher. If the computer
cannot handle the data in time, the device may automatically stop due to full
memory.
If software is in operation during the capture period the computer will

respond more slowly.

R B PR/ E] Acute Technology Inc.
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* Rules for repetitive times and automatic stop
Repetitive Times
* If it is not enabled, the device will be stop ped after the stop condition matched.
* If it is enabled, the device will be stop ped after the stop condition matched, then
save the captured data and repeat the captures again, according to the number of
captures that has been set.
* If the number of captures is set at 0, the device will capture data repetitively.
Three Stop Conditions to stop the device automatically are provided as follows:
* Maximum PC RAM Limit
Stop the capture when the stored data size matched the size of allocated PC
RAM, this limitation will avoid excessive use of the PC RAM, which may
resulting in insufficient memory and unstable performance of the operating
system.
* Number of Data Lines
Stop the capture when the stored data line number matched the setup data line
number, you can select this function if you need only sufficiently number of
data lines without capturing data for a long time. This function is set to OFF by
default.
* Maximum Device Memory Limit

Stop the capture when the device memory is filled to the set condition.

R B PR/ E] Acute Technology Inc.
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Mode 2 Protocol Logger

TR RTIEERT

filt

BRZ e
O WES TR

(2]

v RRRRE ST BIRAT 54

—— DATA

® SHTESES 0

eses DATA ¢ 3

d

&

O BEREE R

o —
DATA

i v IEE XEUA

Functional description:
Data will be sent back to the PC for saving without being processed and displayed. Only
after the user presses to stop the operation will data begin to be processed and displayed.
Rule:
1. As long as the hard disk is big enough to respond quickly enough, it can
save a great amount of data.
2. Logger file (.LOG) can be opened for Analyzer later, no need to analyze
them right after their capture

Notice for use:

1. Performance requirements for the USB and the computer (hard disk) are
high.
2. Due to the large amount of logger data, the requirements for the hard disk

space and the time for follow up Analyzer will be very great.

* Run data process after capture stopped

Check this option to process the data after Logger capture stopped, or the software

R B PR/ E] Acute Technology Inc.
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will only save the logger data without analyzing process.

v Run data process after capture stopped

You can reload the .LOG file from Load file to reanalyze the data.
MBSO files (*.MSW | *LOG) w
Whether you check the results immediately or load them into the file, the file name

will be converted from LOG to BFW.

R B PR/ E] Acute Technology Inc.
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Mode 3 Protocol Monitor

= IFBRIERRT ? X
TAREs
O BB EE 9
B IEEERR
emem [DATA
-
SIS O SEMERE T BILR
N @ ;]' ® ETREIEREE
- - DATA @' éﬁ ; BRI E < 50% ]
o apungs @)
)
DATA
i ViR X

Functional description

Data will be kept in the device and overwrote the old data without returning to the PC,
the capture can be stopped by user manually or by trigger condition matched, then the
device will fill the device memory until memory full and return to PC for display.
Rule:

1. During the capture period, data are not returned to the PC, reducing the

performance requirements on the USB and the computer.

2. The total amount of data is the total amount of device memory.

3. Trigger conditions can be set and monitored for a long time Device

memory will be filled only when the amount of data matches the trigger

conditions.

Notice for use:

1. If the trigger is not set or you have set the trigger but want to retrieve the

data before the memory is full, you must manually press “Stop” to send data

back to the computer.

R B PR/ E] Acute Technology Inc.
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* Work options

* Maximum Device memory limit
If the checkbox is unchecked, the max memory of the device is used.
If the checkbox is checked, the usage ratio of the device memory can be adjusted;
less memory can shorten the subsequent processing time.

* Data capture will continue until ”Stop* is pressed (Wait for stop)
Data capture will continue. If memory is full the new data will be still captured to
replace the old data, until “Stop” is pressed Then the newest data will be sent back
to the computer.

* Data capture will continue until the trigger condition is met (Wait for Trigger)
If the trigger condition is not set, there will be no Pre/Post Trigger relationship and
only the Capturing will be shown until the device memory is full. If the trigger
condition is set, data will be filled according to the set Trigger Position. Data
capture will continue until the trigger condition is met or “Stop” is pressed Then,

data capture will stop and the set memory will be filled.

R B PR/ E] Acute Technology Inc.
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Show Waveforms

T,
Wl
il

Show Waveforms
If “Show Waveforms” is selected, the device will capture the waveform data, but show the

Hide Waveforms

v Show Waveforms

waveforms only after the capture stops Selection of Show Waveforms will take up more

device memory .

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 *

This button can stop the bus decode right away.

3. Add User Notes%

4, Waveform zoom in/out ﬁ ﬁ

This button can scale up or down the waveforms, but it is recommended to use the mouse

cursor to zoom the waveforms in or out for your convenience.

Search
o~ | EEERL M
M= A v

Search function can search data in the report window.

1. Enter the search text

[
i

A mark will appear in front of ther data meeting the search criteria. AN
2. Search the previous piece / the next piece of data.
3. Specifiy all fields o r target fields for search.

Specifiy fields for search can reduce the search range, thus speeding up the search.

R B PR/ E] Acute Technology Inc.
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In actual search, the searched data will be shown in green background color togther with the

total number of packets found. |"CMD' 5556 Packets found | If no data is found, the search result

will be shown in orange (Search text 'CMD99' not found!|  background color.

To the end

+

When viewing data, you press this button to move directly to the last end of data If you press

this button while the device is capturing data, the most up to date data will be displayed.
Window

H

Select to enable/disable multiple display lists, such as: Search List, Statistic List ...etc.

* Search List

> Trigger List

1% Statistic List
-~/ Bookmark List

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

SutisicsList (@) B®
A Al f2074V!||] J i |
Line No. Timestamp Status Address. RW Data =
2 0.000.155.560 0 Start 12* Wr 10* 20* 30*
5 0.001.017.660 287.08us Start 12% Wr 10* 20* 30*
B8 0.001.879.760 287.08us Start 12% Wr 10* 20* 30*
11 0.002.741.860 287.08us Start 12% Wr 10* 20* 30%*
14 0.003.603.980 287.10us Start 12% Wr 10* 20% 30% ;l

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

3. Use the control buttons to add /remove selected row to Bookmark List.

R B PR/ E] Acute Technology Inc.
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Saved as text file

(1]
=

Contents of the report may be saved as .TXT or .CSV.

E| save to TXT/CSV X

Total number of lines: 225

@ Save all in one file o

) Save each file within | 32000 ] lines

() Save selected range

v | Select Row Number

i 1 |

3 [225 ]

Select Column Number

it K |

10 |

#

Advance report e

Save as

| C-\eSPI PATXT] |

v T REUH

Save options:
1. You can select to save the data as a file or according to the number of rows.
2. Advanced reports
If detailed data should be saved in the protocol Analyzer, you should tick this option.
Detail window
Many Protocols are equipped with a large number of numerical data, which cannot be
appropriately displayed all together in the report window. Therefore, you can use the mouse

to click the Data field on the report window to display the data in the detail window.

R B PR/ E] Acute Technology Inc.
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El &

Save to text Stack DSO A
Detail
C5: 00 (Single I/0)

OP Code: SET_CONFIGURATION (22)
Address: 0008
Data: OF 00 40 88
Response: ACCEPT (08)
Status: 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 0

Alert Mode 0

Detail Naﬁggbr s Hide Items

Statistics window
Data statistics are made a ccording to the different characteristics of Protocols, so as to

facilitate the understanding of the entire transmission situation, you may also click on the

R B PR/ E] Acute Technology Inc.
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statistic trace to summarize all records of the selected trace into the statistic list window.

=i=3
& Y

Save to text Stack DSO A
Navigator £3)
Discription Txns ‘Bytes =

Response CRC Error 0

Wiait Count Error
Trigger Count
Reset Count
Peripheral Channel

cocoocoo

OOB Message Channel
Flash Access Channel
Channel Independent
Response

-

- - O o
—h b

Statistics [ Txns Bytes
PUT VWI... 0
GET VWI... 0

Detail I Navigator ‘ Hide Items

Hide Data window

In this screen, you can select to hide the data items. Software is used in this function to hide

data and to restore the data as long as you click the “Clear” button.

R B PR/ E] Acute Technology Inc.
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[ | f L
El
A\

Savetoted o pep

Hide ltems =13

T-bit Address (Hex):

Mot ‘ ‘

10-bit Address (Hex):

MNat ‘ ‘

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

Mot

Address ACKed
Address NACKed
Read

Write

Clear Apply

Detadl Navigamrll Hids Ttems |

Stack Oscilloscope
—

LA Waw -
- *  [convertto LogicAnalyzer to stack with DSO |

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
:

Phase Delay
Stack D30 0ps

24
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Cursor

@ Acute MSO  (Ver:1.4.0.17)

File | Capture I Cursor I

& &

Add Cursor Delete CLI[SOI"

>

Move TOv

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

cursor.

25
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Logic Analyzer

Window
@ Acute MSO  (Ver:1.4.6) - [m} X
File | Capture | Adv. Capture = Cursor 6
- —
© L _ﬂﬁ_ﬂ. 7CH@200MHz 900mv > » I~ E
A s s :va ‘IT{ 2000 Mb % N
Connect | Quick Setting | oo J\ 1CH@200MHz ss0mv | Run Repeat Zoom _ | stackpso Phase Delay
eSPI -
- Ons « a
Time/Div= 200 ns 3 P
Acquired: 11:40:41.] 53 i Ii 8 ns. -Jﬁl.lﬁns . Dps :lﬁillﬁns 7l'l7.|8 ns ) |.D§I us 1 42[\.15 ‘.77Ius Z.IZI us 148] us

A BUS_eSPI

ADDR (00) i ADDR (08} RESP (08) ; i Data (OF) '§ Data (00) "Dala(US)ﬁ—

600 ns

A

il
Al
U

AAAAAARAATAAAARRANANAARADN AN AR L
ATRTRVRTRTATATANRRIA ‘LI‘\_\'H‘H\H“\\‘\J I Ul ‘Ll WU

NARRANAAAANA
I | [V}
AUV LY

dll

Label Channel Value « 4
€90 Vaus| sus_espiespy _ || % ' - e [searcnAlFields  [+]Textincludes AV
RZETE  ABUSA BUS- - s {[searcnAl Fields | [—

amp e OpCod I CycType Tag | LEN | Address | DO | D1 | D2 | D3 | D4 | D5 D6 | D7 | ASCl Status CRC M=
1 |11:40:41. " RESET i RESET
2 |u: GET_ CONFIGURATION (21) 0008 0
3 ACCEPT(08) oF 00 08 03 e 0104 2
4 GET_CONFIGURATION(21) 0020 e
5 ACCEPT(08) o0 07 60 00 s o104 50
6 | .. |SET_CONFIGURATION (22) 0020 01 00 07 00 o1
i .. |ACCEPT(08) 0104 02
8 | .. |GET_CONFIGURATION (21) 0020 &
9 | .. |ACCEPT(08) 03 07 07 00 _— 0104 89
10 |u . |GET._CONFIGURATION (21) 0030 B8
il = A, S e | ol
X e ' 8
onnected | [SHM50 ©sB30)|| Analysis Fnished | 6 | ® 136507615ms 2 so0us S s00us (@] 1] [ﬂ

\ 1T Cogic Analyzer-eSF1_Wavelorm MSW* X ] &

Toolbar: Including trigger, sampling rate, threshold and other capture parameters.
r
Channel Label: You can use the icon ('n'l" M) below to add and delete the channel.

Pressing mouse left button on the channel label to change the channel parameter settings;
Click the gear button on the top right corner of the Bus channel to change the advanced
parameter settings; Select and drag a channel label to another channel label to combine
two or more channel labels.

Report Window Toolbar: In the report window, you can choose to display the channel

CH-00 YeusY - |
data (RLXEH)or decode result (J‘ﬂs/\), waveform statistics ( M“ ), and report the result

1
as .CSV and .TXT output (H).
Status Bar: Connection status of the device is displayed.
Info: Display channel, Value and Trigger information, can be selected to Show/Hide in

Environment settings.

Waveform Area: Mouse wheel can be used to zoom in/out the waveform scale; press

2RI A PR /A 5] Acute Technology Inc.
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Shift + Key to place cursors to calculate the time interval or frequency. Please refer to the

cursor section below for the cursor usage.

File

B Acute MSO  (Ver140.17)

File | Capture = Adv. Capture Cursor

o T U m
PGITI & English
Open Save Save As. Save All Save Report  Save DG File Add PA Add LA

A @

Settings About
F

' Open file: Load the file

Save file: Save the current file

g

Save as: Save with a new file name and may set the storage range

Save all: Save all files at once

Save report: Save the bus decode report

% T

e Save Analog Data Iﬁ

Enter a file name or browse Summary

| C:\Users\Ray\Desktop\123.CSV] | Data column count: 2
Time unit: s
Select channel and save option Voltage unit: V

) Save selected channel data in 1 file File 1
@ Save selected channel data in muttiple files Timestamp,DSO CHO,

v Include Timestamp information File 2

Timestamp,DSO CH1,

[»

Select Channel File Name
DSO CHO |123_DSO CHO.CSV

DSO CH1 |123_DSO CH1.CSV
DS0 CH2
DSO CH3
DSO CH4

=
—— e

Select All Clear All

V[ |w N
11000 &l &l

Save range

From |CursorA EI
To |CursurB EI

v 0K ¥ Cancel

Store the captured analog data into text format file, the available options are:

Save Analog Data: Save MSO captured analog data to .CSV or .TXT file.

1. Save selected channel data in 1 file: The analog data will be stored into 1 file, data of each

channel will be separated by “comma”.

B RS I A PE 2N 5] Acute Technology Inc.
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Save selected channel data in multiple files: The analog data of each channel will be

stored into individual files respectively with user input file name appended with channel

Include Timestamp information: Choose to store the Timestamp information into the first

column of each file, the Timestamp information will be stored with time unit: second.

PG Saved as a DG file:

Data selection list: Select channels need to be stored, the list will also show data store

2.
name.
3.
4.
column or file name at the 3™ column of the list if the channel is selected for output.
5. Save Range: Choose to change the data save range.
DG/
TDIU1

Convert captured waveform to DGW format for the Acute Digital Data
Generator(PKPG ~ PG2000 ~ DG3000 ~ TD3000), which can be used to resend the

digital signals.

Il PGV Export Setting Wizard E e S Il PGV Export Setting Wizard e e S
Idle Convert Method Select PG Model
© None [PrPG2116+ ~
@ Convert to LOOP when idle time >= 10 Zlus Wax. Operating Clock: 200MHz
Memory Depth: 512k
PG Working Frequency Enter a file name or browse
Current Sampling Rate 200MHz [D1PGV_Export/PGV_Export pgv
Operating Clock 100MHz ]
Save range
Waveform Convert Method From |Buffer Start ]
To |PG Limitation El

@ Real time sampling by Working Frequency
© Convert waveform to slower speed
Signals smaller than 10ns might be lost during the convertion!

< Previous Finish * Cancel

v | Repeat output

< Previous Next> ¥ Cancel

1. Select DG/PG Model: The software will check the maximum working frequency and

memory depth according to the selected DG/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/PG’s maximum memory. (Exported file size larger than DG/PG’s maximum

R B PR/ E] Acute Technology Inc.

28

Copyright©2018



Acute.

PC-based T&M Instruments

Il

memory may not be opened by the DG/PG’s software.)

Repeat output:

Check to add “Jump to start” command at the end of DGW/PGV file.

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/PG’s memory. (The waveform will
become more complicated and not easy to read/edit after enable this option)

DG/PG Working Frequency:

Specify the DG/PG working frequency.

Waveform Convert Method

When the LA’s sampling frequency is faster than the DG/PG’s working frequency, the
software provides two different ways to convert the DGW/PGV wave form, one is the
real time sampling mode with DG/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

Add Logic Analyzer: Add a logic Analyzer window

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

Simplified Chinese

B RS I A PE 2N 5] Acute Technology Inc.
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-

=
>\5 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.

e Environment Settings

X

Property

Value

Default Label Height

3|

45

Working Directory

C:/Users/User/Documents/Acute/MSO/

Waveform Display Type

Timing Value

Expanded Waveform Color

Change by channel

Load Last Environment on Software Start

Save Waveform After Each Acquisition

Repeat Acquisition Behavior

Mo Decode and Waveform Display

)

Display Row Number in LA Decode Report

v

Trigger Out Pulse Width (us)

=]

Default

Show Waveform Value Tooltip on Cursor Position

v

Auto-reconnect device

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.

Show Cursor Position In Decode/Transition Report

v

Show Cursor Separate Time on Cursor bar

v

Cursor Font Size in Report Area

@

Report Data Display Byte Number

Display Waveform Time Scale Dash Line

Deafult

v OK X Cancel

1.  Default Label Height: The channel height of the waveform area can be modified.

2. Working Directory: Where the staging content/repeatedly fetched waveforms are stored

when the software is in operation.

3. Waveform Display Type: What is displayed between waveform edge changes, optional

time between grid/logical values/not displayed.

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

converged channels.

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

automatically load the setting values that were previously closed, and the archive

waveforms will not load.

6.  Save Waveform After Each Acquisition: this archive is stored in the working directory.

7. Repeat Acquisition Behavior: Whether to display waveform decoding, to display,

30
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10.

11.

12.
13.

14.
15.

16.

17.

18.
19.

20.

optional must show seconds (1/2/5, unit: s).

Display Row Number in LA Decode Report: The number of rows will be added to the
left of the reporting area timeline.

Trigger Out Pulse Width (us): The default length is triggered until the end of fetching.
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 Channel Information In Waveform Display: Show using channel numbers, and
flow row analysis will display additional names.

Show Value Information In Waveform Display: the digital channel displays 0/1, and the
analog channel displays the voltage value.

Show Trigger Information In Waveform Display: Set trigger point value.

Show Channel Activity In Waveform Display: Count the kinds of changes that the
channel takes in this time.

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

Display Report Timestamp Information: Includes the time format of the date / general
time format (trigger point is 0 seconds) / number of sampling points.

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.

Cursor Font Size in Report Area: Cursor font size for item 13.

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 dashed lines to the waveforms in the

reporting area for easy comparation with the timeline.
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Capture

@ Acute MSO  (Ver140.17) - m} X

File Capture | Adv. Capture Cursor

- JU — = oo
Bus ACH@S0MHz 16V ) AVR¥ -
© &= Fo'™ [oom | @ @ N
Connect | Quick Setting F-rr:fggn \f\ 2CH@50MHz 16v | = Run Repeat Zoom _ | Stack DSO Phase Delay
- Ops « —
. .
Quick Settings

Required channels and related settings can be established quickly. If you specify to establish

the bus decodes, the sampling rate and threshold will be set according to the default

conditions.

Trigger Parameter Setting

i

* Manual Trigger

After setting up, Click “Stop” button for positioning trigger point

¢ Single Level Trigger

TNl Single Level Trigger Settings *

Channel Label

7 |x| 6 |x| 5 |x| 4 |x| 3 |x| 2 |x| 1 |x| ] |x|

15 |x| 14 |x| 13 |x| 1z |x| 1 |x| 10 |x| 9 |x| & |x|

Pass Count 0

Default W OK ¥ Cancel

1. Channel/Label: You can select Don’t care(X) ~ Rising Edge( 1) ~ Falling
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Edge( { ) ~ Low(0) High(i) ~ Either( ) or specified Value as trigger conditions.
2. Pass Count: The number of triggering signals that match the trigger parameters is
ignored. It is preset as 0 by default to indicate that it is not ignored.
* Multi Level Trigger
Multi Level triggering is composed of multiple single-stage trigger conditions. This function can
have up to 16 states, each of which must be set separately and set in the same way as the single
level trigger. When adding a new state, you can press the button on the top to select the
relationship between each state. The relationship between each state can be a continuous trigger

(Next IF) or a non-continuous trigger (Then IF).

= P1 + %
‘ Add Next IF ’

Add Then IF

1. Schematic diagram of the current set of trigger conditions
Trigger conditions setting
As shown in the following diagram, the first and the second classes are continuous
trigger, the relationship between the second and third classes are non-continuous trigger,
and the third, fourth, fifth and sixth classes are continuous trigger.

N Multi-Level Trigger Settings b4
g9 g
Trigger
IF P + % (2] P5 -
Next IF po % Channel Label
Then IF P3 - HO 7 H [ |xl 5 H 4 H 3 H 2 H 1 M 1] |xl
Mext IF P4
= 15 H 14 H 15 H 12 H 11 H 10 H ] H 3 |xl
Mext IF P5 -
Mext IF P& -
== ORIF
Sequence by 9
|Samp|e Clock :I on AD
Default
Default Pass Count 0 - v OK X Cancel

S ERHT DA TR ] Acute Technology Inc.
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Difference between the continuous trigger and the non-continuous trigger lies in:

Continuous trigger: The signal captured by two adjacent sample clocks must meet the

conditions to trigger.

Non-continuous trigger: It is triggered only when both the first condition and the second
condition is met, no matter how many signals appear in between the
first condition and the second condition. Therefore, such a trigger
condition is not continuous at all.

A continuous trigger mode is usually set when Synchronous or State is used for

measurement, because the use of synchronous clock is usually in a measurement state, and

the signal is in a continuous state. Under the Asynchronous or Timing situation, it is common
for the signal at the changing edge to meet the continuous triggering condition, while it is
difficult for most of the signals to meet the conditions of continuous triggering, and therefore
it is suitable to set non-continuous trigger as a condition for them.

3. The area to set the trigger condition for each class.

4.  ORIF is the condition for e stablishing a parallel trigger. At this point, each set of trigger
conditions are judging the conditions at the same time It is triggered when any set of
conditions is met.

5. Sequence by
The user can also set incidental conditions for triggering. In general, the data taken at the
sampling point are used for trigger settings. If you want the specified channel at the changing
edge to be triggered only, you should use the “Sequence by’ setting. With such a function,
the user does not have to set trigger conditions for each change at the edge, but just focus on
the data to be set. For example, the signal data to be measured is valid only when the clock is
at the rising edge. There are four data lines. In this case, you can set the Sequence by as
Custom Rising, and then select the Clock pin as the valid condition for the data. Then, you
can set the conditions for other data lines in accordance with Multi Level triggering

conditions.

This function is not supported when the sampling frequency is above 2 GHz (inclusive).
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* Width Trigger
The width trigger can set the trigger signal when the channel meets the trigger conditions and

the length of the full pulse width.
g N
JIl WidthTrigger Settings L-é:_hj

Channel Label ‘CH-OO

Match Time \Tlme =

-]

Match 0 [+
-]

|

110.000

Pass Count | 0 =

Default v OK ¥ Cancel

2RI A PR /A 5] Acute Technology Inc.
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* Timeout Trigger

Timeout trigger can set the time width for trigger conditions When the signal duration

exceeds the set value, it will produce a trigger signal without waiting until a complete pulse is

formed.

[l Timeout Trigger Settings

Channel Label  |CH-00
v Match [0
Match Time > | 10.000

Default

Range: 1us to 10s

Pass Count | 0

v OK ¥ Cancel

¢ External Trigger

The Trigger In input pulse signal of the device is taken as the trigger condition

* Analog Trigger
Use the Rise/Fall of MSO’s built-in oscilloscope for trigger event.
N AnalogTrigger Settings >
Channel
\DS0 CHO =]
Trigger an
@ Rising Edge
() Falling Edge
Value

0

160V

=

W 0K M Cancel

36
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Channels, Threshold, Sample Rate, Device Memory Usage

L *

[l Capture Parameter Settings =
|||| Digital Channel o |0uick Setup :I TTTlll Operating Mode e
CH-00 CH-01 CH-02 |[CH-03 CH-04 CH-05 CH-06 CH-07 Async. Mode (Default)
CH-08 CH-09 CH-10 CH-11 CH-12 CH-13 CH-14 CH-15 : -
s @)
:H-XThreshold # Auto %% |Quick Setup [+] I SampleRate
p——— Digital 50MH.
CH00-07 i [180v | L= |SomHz )
TR Anal 50MH
CHO08-15 i [180v | =it e )
i Enable Extra Hysteresis
F CHOO-07
CHO8-15

‘L Memory 6

L] @ Store to Device RAM
e
~[]

¥, Stream to PC RAM

'

J\ Analeg Channel 9 |Quick Setup :I ) @
L] Stream to PC HDD

e

CH-00 CH-01 CH-02 CH-03 CH-04 CH-05 CH-06 CH-07

Enable Transitional Storage (Long Time Recording)
CH-08 CH-09 CH-10 CH-11 CH-12 CH-13 CH-14 CH-15

| 2000 Mb (24%) ]

Input Sensitivity il

CH 00-07 @ 10 mvDiv ) 5 mwiDiv Recordable Time 1.498s

CH08-15 @ 10 mvDiv O 5 mviDiv Trigger Position 50% El
¥ Automatic Update Channel Labels in Waveform Area 0K X Cancel

Chapter 1Digital Channel Settings:

a. You can customize the channel you want to measure, and provide automatic threshold
setting, or manual adjustment. 8 channels are a set of adjustable units, and there are
two sets of thresholds that can be adjusted.

b. Provide Extra Hysteresis function, turn on to reduce noise, turn off to increase
sensitivity, replacing the past Schmitt function.

c. The number of usable channels will vary depending on the trigger function setting or
sampling rate.

Chapter 2 Analog Channel Settings:
a. You can customize the channel you want to measure.
b. Input Sensitivity provides two different revolutions

(1). Voltage Range: +-10V, Minimum Scale: SmV/Div.

Hm
I
o
=
K=
=
iy
=3
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(2). Voltage Range: +-20V, Minimum Scale: 10mV/Div.
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Chapter 3Operating Mode Settings:

i

111 Operating Mode

EXT

Async. Mode (Default
yno. Mode (Default) E@B

Async. Mode (Recard When CKI = 1)
lll §  Async. Mode (Record When CKl = 0)

Sync. Mode (Latch on CKl Rising) Izl
Sync. Made (Latch on CKI Falling)

Sync. Mode (Latch on CKl Changing)

Asynchronous Mode:
Asynchronous mode, also known as timing analyzer, is based on the internal clock as a
sampling frequency. It is recommended that the sampling frequency be set at about 10
times the signal to be measured, with the minimum not less than 5 times Any rates
lower than 5 times will cause distortion. Asynchronous sampling will cause sampling
error from the actual capture to the signal, with the error time being the reciprocal of

the sampling frequency.

The default mode is to capture the signal at the sampling frequency. If you want to
increase the signal capture frequency, you can add a qualifier by selecting CKO0 and
setting a channel to be 0 or 1 For example, when Chip Select is 0 to allow to capture the
signal, you can select the asynchronous mode (recorded when CKO = 0) to add the
qualifier. After the qualifier condition is selected, the device will automatically turn on
the transpose mode to capture the signal
Synchronous Mode:

Synchronous mode, also known as the state Analyzer, uses the external input clock as the

sampling frequency. The channel marked with CKO on the signal line is the external clock

input channel. When the external clock stops, the signal capture will also stop, forming a

synchronous operation between the two.

Chapter 4Sample Rate:
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MSO 2000series
Digital Available Channel Analog Available Channel
Sample Rate | (Conventional/Transitional) Sample Rate
2 GHz (Max) 8/17 200 MHz (Max) | 2 (ChO, Ch8)
1 GHz 16/ 14 100 MHz 4 (ChO-1, Ch8-9)
500 MHz 16/16 50 MHz 8 (Ch0-3, Ch8-11)
250 MHz 16/ 16 25 MHz below | 16
200 MHz below | 16/ 16

MSO 1000 series

Digital Available Channel

Analog Available Channel

Chapter 5Memory Settings:

‘ Memo
— e
] ﬁ Store to Device RAM
—_J
O Q Stream to PC RAM
—

Q @ Stream to PC HOD
e

Enable Transitional Storage (Long Time Recording)

(Conventional/Transitional) Sample Rate
Sample Rate 1008E 1116E 200 MHz (Max) 2 (ChO, Ch8)
2 GHz (Max) @4/3 4/3 100 MHz 4 (ChO-1, Ch8-9)
1 GHz 8/6 8/6 50 MHz 8 (Ch0-3, Ch8-11)
500 MHz 8/6 16/12 25 MHz below |16
250 MHz 8/6 16/ 16
200 MHz below 8/ 6 16/ 16

| 2000 Mb (24%)

|

Recordable Time

1.498s

Trigger Position |50%

=]

a. Storage Mode: Store to Device RAM, Stream to PC RAM, Stream to PC HDD

40
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LA Storage mode Conventional

Conventional Storage Signal Rate 200MHz | ves |
LA Device RAM
Transitional Storage Signal Rate 200MHz ° I I o

Transitional

< Signal Rate 200MHz PCRAM

Streamlng to PCRAM (Depends on PC's performance)

< Signal Rate 200MHz
(Depends on PC's performance)
PCHDD

Streaming to PC HDD

Shorttmeg—m————— — — — — — — — — —Long time

b. Transition Storage: Record the time intervals between edges. If the signal does not
change frequently, the recording time can be greatly increased. When MSO analog
channels are enabled, it doesn’t support transition storage mode.

C. Record time: According to the current settings, the actual acquisition waveform time
length is estimated, but when the transition storage is enabled, this function will be
disabled without estimation.

d. Trigger Position : Set the position of the trigger point in the used memory in
percentage. For example, set to 50%. Means that the device memory will retain up to
50% to store pre-trigger data.

Stack DSO(Oscilloscope)
—i

N
Using MSO 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 TEKVISA CONNECTIVITY SOFTWARE from
Tektronix . .
the Tektronix website.
Agilent Please download the KEYSIGHT 1O LIBRARIES SUITE from the
Keysight Keysight website.
LeCroy Please download the NI VISA and Drivers from the NI website.
HAMEG Please download the NI VVISA and Drivers from the NI website.
Rohde & Schwarz Please download the NI VVISA and Drivers from the NI website.
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Oscilloscope supportive models:

DSO brand Model UsSB TCP/IP
DS-1000
Acute TravelScope \4
TDS1000B/1000C/2000B/3000/3000B/
3000C/5000B/7000
DP0O2000/3000/4000/4000B/5000/7000
. 7000C/70000/70000B
Tektronix DSA70000/70000B \4 \4
MS02000/3000/4000/4000B/5000
MDO3000/4000
TPS2000/2000B
DSO1000A/5000A/DS0O6000A/6000L
7000A/7000B/9000A
. MSO6000A/7000A/7000B/9000A
Agilent DSO-X 4000A /MSO-X 4000A \4 \4
DSO-X 3000A /MSO-X 3000A
DSO-X 2000A/MSO-X 2000A
. DSO-X 3000T
Keysight MSO-X 3000T \ \4
WaveRunner / WaveSurfer / HDO4000 /
LeCroy HDOG6000 / SDA 8 Zi-A / DDA 8 Zi-A \4
HAMEG HMO3000/2000/1000 V
R&S RTO1000/RTE1000
There are two methods for hardware wiring:
MSO is the Master, while the oscilloscope is the Slave.
Wiring direction is from MSQO’s Trig-Out the oscilloscope’s Trig-In (see Figure 1)
Figure 1
S ERHT DA TR ] Acute Technology Inc.
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USB Cabl
Scope (Slave)| e

Scope Probes

3 LA Probes

Acute MSO seies

SUT
In Figure 1, the USB or Ethernet (TCP / IP) interface is connected to the computer, and then
connect the BNC MCX cable to the MSO 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 MSO is the Slave.
Wiring direction is from the oscilloscope’s Trig-Out MSQO’s Trig-In (see Figure 2).

Figure 2
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USB Cable

(Mas__ter)

DSO

Scope Probes

USB Cable

LA Probes
Acute MSO seies

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

"Stack Oscilloscope™ button, as shown below:

o | Demao
N
-
Phase Delay
Stack DSO 0ps

 DSO Stack Settings X @ DSO Stack Settings

Select the D3SO

Select the DSO

1 Select DSO brand

| —
: Select D3O brand :

Emulation = Emulation

Connection Type
QlLEz TCP/IP Gwlinstek
HAMEG
Keysight
Connect IP: 192|. [168]. 1. 3 LeCroy
Rohde & Schwarz
Tektronix

Connection Status

Connection Status

Connection: | Connection: | |

Test Connection | wOK | ¥ Cancel Test Connection | wOK | HCancel

Select the DSO
Select the brand that needs to be stacked on the oscilloscope. When there is no DSO
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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

TimefDiv= 50 us [ 1311
077 e 5579 s 10350 8193 us ofs

Acquired: 15:42:00.940 tesous /
7 I i

A

e 103 58us 25054us at157us sez5us stsn us 735
! | ! 1 ! ! !
I I i i 1 I T i [F i
A ; 0 | A { o adagyo R I : A o A T
[ i
79.04us 3 04 us 63.04 us S4us 33.64us 3872 54 Us

‘‘‘‘‘
4 BUS_12C

us 64,

Ext DSO CH1

Ext DSO CH2

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

If the stack is composed of the oscilloscope as the master and MSO 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

S ERHT DA TR ] Acute Technology Inc.
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Trigger", as shown below

-"ﬁ"- Free Run

. Manual
Trigger
External Single Level
Multi Level

Width

Timeout

External

Analog

Stack Delay

When MSO 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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u| 145u | 14010 I 1660 | 160150 | 1450 28.4%u
2240u 57385 2 By 2438

i i : '
}
14005y | 14864 14.01u 1460 | 140150 | 1450 224550 234950

2840y { 57,1850 % 2 \‘ 24,3950 J 28 7%

Stack Cable:
Standard MCX-MCX line for Acute DSO

2RI A PR /A 5] Acute Technology Inc.
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Optional BNC-MCX line (50cm or 100cm) for standalone DSOs

2
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Advanced Capture Settings

¢ Glitch filter settings

41

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 to remind
the user that the glitches may sometimes lead to poor quality of data transmission. You
can use the Logic Analyzer and Oscilloscope Stack to determine the signal integrity and

whether there are unexpected glitches.

N Glitch Filter Settings x
Cha Ch1 Ch2 Ch3 Ch 4 Chs Ch & Ch7
Ch g Cha Ch 10 Ch 11 Ch12 Ch13 Ch 14 Ch15

Filter signal width < 4 ns [

Reset All On W 0K ¥ Cancel

This filter function can be set to filter the signals of less than 5ns-35ns wide. After 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 dentification

R B PR/ E] Acute Technology Inc.
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* Software Glitch filter settings

1

T swiFilter
Cho Ch 1 Ch2 Ch3
Ch 83 Cho Ch 10 Ch 11

B_ |samp|e EI

Filter signal width = | 1

Reset AllOn

Ch4
Ch12

Chs Cha Ch7

Ch13 Ch 14 Ch15

« 0K ¥ Cancel

This filter function can be set to filter the signals with pulse width range from 1ps to 1ms.

Applying this filter function will only change the display and decode contents, the trigger and

recordable time will remain not effected Disabling this filter function will restore all

waveform contents back to the original un filtered waveform.

50
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* Timing Check
This function will import the .csv file of the timing check items; this file must be pre-input
the parameters and measurement items. The main measurement types are the following
two projects, and it can be judged whether it meets the design value.
(For sample files, Please contact us.)

1. HW Strap: Measuring the actual voltage at the sample points

TimeiDw= 50 ms ,
Acquired 170812079 260 me i M 8me

RF_KILL_N W

iGep_cs /slor

(GPP_H23

GPP_D12 1G$RL

GPP_B23 /SMLY

IPCH_BEER

GPP_B18

PWR_EN

e [mam

Label A Rue Label 8 Rule Label A Pass Count Label 8 Pass Count T

Consecwd | s 345022160008 58 30) | ] Anabyes Fnided | . 1754ms 2620877ms & soous @) U 1T

2. Timing sequence: Measuring power-on(off) sequence.

© Acte SO (Ver1.4017) - 8 x

File | Caplure | Adv Capture | Cursor

@i Prrocsesoos| v T o Jo| L 2 W=

Connect | Quick Seing mg?:g’ 17y 18 Run  Repeat Zoom .
TimeiDi = 5 ¥
2 L Ll
quired: 14:17:67.814 a5 o

IRTCRST#

RSMRSTE

ICPU_C10_GATE

psw_Pwrok ' |

IMVP VR_ON

IPCH_PWROK

IPLRST#

5LP_Sus#,

Label A Pass Count

EEsE so-ov ey [s0.00 cor- |1 cinea)

SRy =

Connected || S MSOPZ2160009 (USB 5.0) Ay Fnshed | e A75.4ms & 2629577ms &y soous (@Y NI T

I Loge Amiyerunstnd 1 Mswe X /(5| 1
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1. Generating a power sequence html format report:
The power sequence report provides with waveform screenshots and testing results, and it

is available to edit the report title and user-defined information.
M save to TXT/CEV ¥

Save File Type: =

Total number of lines: |37

Save as

ChlUsers\UserDesktop\PowerSeqiTimingSeq_2\TimingSeq.html EI

Feport Information

Report Title: | Power Sequence Eeport |

¥ User Defined Info

IR R R P P e L TP E TS P
1: HEEEE

« Save M Cancel

Ac ut.e . Power Sequence Report

PC-based T&M Instruments Test Instrument Model | MS022168+
Test Instruments Serial Number MSOP22 160008 MSOP22160008
Test Date Aug-10-2020 17:26:11
S/W Version 1.4.40

Overview Results: 17 of 37 Test Pass

MySpecOl  [Only for testing|1ms 175.263ms |vPass
MySpecdi  [Only for testing[ims - 186.113ms |[vPass
MySpec03  |Only for testing|— 25ms 101.091ms [XFail
MySpecO4  [Only for testing[Ops - -181.487ms[XFail
MySpec0s  |Only for testing|100ns 219.998ms |~ Pass

MySpec01 - Test Result: PASS v

Description:Only for testing

186.113ms(80.0% (2.676V)|80.0% (2.009V)|---

VeeST_PWRGD

Yol
Volisge Otteet Ous¥
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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

‘:_ 3 F} By Edge [+]lBus_espicHE)[*] [xe [+] [Rising  [+]

i
Add Cursor  Delete Cursor_ Move T <4 & > Move x 3 Cursor(s) |5 ‘J J)‘

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

File = Capture = Adv. Capture | Cursor

& & P ==

FF LI S g B
Add Cursor  Delete Cursorv "MT% < v >

‘ 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

&SPl Cursor E

Cursor F

ESPI_CS#

Waveform Start: Move to the beginning of waveform

Cursor T

First Transition: Move to first waveform transition

First Transition on Selected Label: Move to first waveform transition of selected label
Waveform End: Move to the end of waveform

Last Transition: Move to last waveform transition

Last Transition on Selected Label: Move to the last waveform transition of selected label
Trigger Position: Move to the trigger position

Cursor A-Z: Move to the Cursor position

Hm
I
>
o
oz
=
=3

"FE/NE] Acute Technology Inc.
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Waveform search is divided into four modes:

File | Capture = Adv. Capture | Cursor

«. & P By Edge [*] [esPi_DecodeicH4)[+] [x8  [+] [Rising  [+]
ByEdge | € D

Add Cursor  Delete Cursor,  Move To_ | |ByTime | Movex3 Ciraor(s) [o ||
By Value Match

| Search Pulse Width [

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

File = Capture = Adv Capture | Cursor

q- a F |By Edge B [eSPI_Decode(CH A)B |x8 B |Rising B

Add Cursor  Delete Cursor, MoveTo, | € ©_ B | Move x3 Cursor(s) |2 €y g

2. By Time: Move the specified cursor position forward or backward to specify the

amount of time.

File = Capture | Adv Capture | Cursor

& & F By Time : [][10 } [EE]

| < |
Add Cursor  Delete Cursor, MoveTo_ | € B | Move x 3 Cursor(s) & (/) qj)

3. By Value Match: In search of displayed value content of the specified channel, if the
specified channel is the bus 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:

q. & P [ByvalueMatch  [+][eSPI_Decode [+] 30 |

Add Cursor  Delete Cursor, MoveTo_ | € B | Move x 3 Cursor(s) |3 <:_:) tl))

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:

q. & P | search Pulse Width [+] [EsPi_cs# [] [High Puise [+] [Time > [+] [0 |[us 7]

Add Cursor  Delete Cursor,  MoveTo_ | € B | Move x 3 Cursor(s) = <5;=J '(J’)‘

The starting point of the search is set to the current position of the selected cursor.

B RS I A PE 2N 5] Acute Technology Inc.
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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, you can use the left mouse button to

click the “Add Cursor Button” ( ‘:‘ ) on the top or press the Shift+ letter key. To delete a

-

cursor, you can click the “Delete Cursor Button” ( ) on the top.

Cursor movement method:

1. Using the left mouse button to drag the cursor sign or cursor line on the top of the
waveform window, you can achieve the purpose of moving the cursor.

2. Use the keyboard A-Z to quickly navigate to the mouse cursor 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, you can add the cursor to the mouse cursor without dragging

the cursor.

The value on the frequency / time display bar at the bottom right of the screen will change as

the cursor moves.

CIlT

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

sampling statistics, respectively.

Cursor A
Cursor B
Cursor C
Cursor D
Cursor E
Cursor F
Cursor T

. . |'®  408956982us & 591.043018us
Clicking the cursor name, you can switch the cursor. =
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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. 'You can use the mouse wheel or click the zoom in button on the screen to zoom the

waveforms in or out ﬁ ﬁ

3. To add text/graphic annotation“—"f, you can add text or graphic annotation data in the

waveform area.

4. Quick calculation function
If you press the right button to drag in the waveform display area, you can circle the range
to be observed, and 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.
3 [ ] 7

Time Div=1us 0p= = 4 = i sus | 6us

GET_CONFIGURATION(1)

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

TimefDiv= 200 us B

Add Label x 8
Add Label x 16
| AddLabelx32
Add Label x 64
Add Parallel Bus
Add Protocol Decode »
Label Save/Recall 13

Import channel label from CSW

R B PR/ E] Acute Technology Inc.
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® Add parallel bus

TimefDiv= 200 us

P Bus_[7:0]

|

117 86 us

& Bus Settings

L00us

23871 us

@ Quick Setup ' User Defined

Channel

v OK % Cancel

AD-Mux Flash
APML

AVSBus
B
4 BUs 2C b
BSD
BT1120
C
CAN/CAM FD
Closed Caption
CODEC_SSI
CutTxtTab
Add Labelx 1 T
Add Labelx 2
Add Label x4 i
Add Label %3 e
Add Label x 16 i
Add Label x 32 REch
Add Label x 64 E
Add Parallel Bus 5Pl
Add Protocol Decode » E
Label Save/Recall
Import channel label from CSV FlexRay
H

® Label Save/Recall

LCD1602
LED_CTRL

LIM

Line Decoading
Line Encoding
Lissajous

LPC

LPT

Math

MBus

MDDI

MDIO
MHL-CBUS
MICROWIRE
Ml / RMII
Mini/Micro LED
MIPICSI

MIPI DSI

MIPI RFFE

MIPI SoundWire
MIPI SPMI
MMC

Modbus

u

S/PDIF
SDIO/SD3.0

ls)

SENT

Serial Flash

Serialized IRQ

SGPIO

Smart Card (ISO7816)
SMBus

SMI

SPI

SPI NAND

S5l

ST7669

Svi2

SWD

SWIM

SWp

ar

UART({R5232)
ULPI

UNI/O
USEPD 3.0
USB1.1

: Save the current channel settings or load the saved channel label.

® Import channel label from CSV file. The file format like the following,

Iy
rarme ]
Tarme?
rarme 3
narmed

(W I W I R

E

F L [

Notice: The feature can only import channel name and number. It can’t import parallel bus or

protocol decode.

57
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Report Area

e ﬂ Mh H

1. Display the channel status.

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

3. Waveform data statistics

When setting, select the channel and determine the type of statistics. If you only need to

count the specific range, you can use the cursor to select the specified range. By default,

the range is the entire waveform area. To apply the same measurement values to other

channels, you need only click and drag the items to be copied, and multiple sets of the

same measurements will be added to the other channels. To add a variety of measurement

values on the same channel, you need only to click and drag on the channel name, and a

number of different types of measurements will be added.

Digital Measurement:

Type

Channels

Period

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

Channel-to-Channel Falling Delay

Channel Rising to Channel Falling Delay

Channel Falling to Channel Rising Delay

Phase Delay

S R R R R e N e N e e
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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

Rl N R(Rr|IRPrIRIRr|IRP(RPIRPIRP|IRPIRP|IRPR|IRPIRPR|IRPR|IRP[RPR|RPR|R|R

4. Report area storage

Report contents can be saved as text files.
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Bus Decode Settings

Please see the bus trigger and Analyzer manual.

Customized Report Settings

Crio ] [IT=2
12C(12C) E
UART-Tx(UART(RS232))

; CAN{CAN/CAN FD)

3 SPI-bus(SPI)

g UART2-Tx(UART(RS232))

B v Customized Report...

[lll Customized Report Settings m

Zelect the decode column for wour customized report
' | [2C{12C)

Status

Address

|»

ASCI [
|| Information

» [l UART-Tx(UART(RS232))

~ CAN(CAN/CAN FD)

Frame Type

D

e =

Customized report preview Column Selected:8

N N
=

<<

[2C 2C 12C  12C UART-Tx UART-Tx CAN CAN

Sample pgdress D0 D1 D2 DO D1 D DLC

+ OK X Cancel

b

All Bus Decoders enabled in waveform area will be listed in the setting window, you may
select interested columns from each Reports, the preview window will show how many
columns you have selected and combine them to create your 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 Technical Support

Contact information

Acute website: https://www.acute.com.tw

E-Mail: service@acute.com.tw

Tel: +886-2-29993275 & & : +886-2-29993276

If _ i-M" shows up in the Demo mode during the execution of MSO

software, please try the following steps to solve the issue:

(1) Install the latest version of the MSO software, please go to the official website of
Acute Technology Inc. — Download - Software, and then select the MSO to download
and install.

(2) Please use the original USB3.0 Cable in the kit.

(3) Go to the device manager and check the driver status
Please connect the device USB cable to the computer and then go to the system device
manager to check whether the Acute USB Bootloader or Acute USB3.0 Product shows
up. Please go to the Acute Website-Download -Software, download the USB3.0 driver

and follow the troubleshoot manual in the package to reinstall the driver.
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% Device Manager o O X

File Action View Help
o @ HEm B

> s Diskdrives -
> [l Display adapters
> B Firmware
> §&@ Human Interface Devices
> "m |DE ATA/ATAPI controllers
> s Imaging devices
5 i@ Intel(R) Dynamic Platform and Thermal Framework
» &3 Keyboards
>[I Memory technology devices
» ‘ Mice and other pointing devices
» [ Monitors
» P Network adapters
> [ Print queues
> [ Processors
> |7 Security devices
> B Software devices
» H Sound, video and game controllers
> G Storage controllers
> [ SV drivers
> @ System devices
v @ Universal Serial Bus controllers
i Acute USB Bootloader
§ Intel(R) USB 3.0 eXtensible Host Controller - 1.0 (Microsoft)
i USB Composite Device
§ USB Root Hub (xHCI) -

(4) Remove all probes and re-plug the USB3.0 Cable or restart the computer to check whether the
driver appears.
(5) After the above steps are taken but the problem is still there, please contact us.
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