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Precautions

Usersare advised to carefully review this section to avoid potential hazards to

persons, this product and other products connected to it.

To protect the instrument and the Device under Test (DUT), grounding is

required during signal acquisition.

Protect the LARF1 from static discharge.

Avord direct impacts and rough handling.

The LARF1/san IEC 610101 Level 2 instrument. The relevant pollution caution
is:ANor mal | y-comdactivg polution occurs. But temporary conauctivity

caused by the occasional condensation

Do not place heavy objects on the LARF1

As a Class A product, the LARF1 may cause radio interference in a domestic

environment.

Do not disassemble the LARF1 as this will void the warranty and may affect its

operation.
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1. Int roduction

1.1. Preface

This User Guide presents the Zeroplus* LARFL logic analyzer, its operation and
software. The purpose of the User Guide is to help users understand and get familiar
with the operations of the instrument and the software . Throughout the document,

the instrument software is referred to as ZP-Logic and the instruments as LARFL

Zeroplus attaches gr eat onsrjsersateavelcometotgive user sé s
us feedback by email or telephone. Thank you for purchasing the LARFL logic

analyzer.

* Zeroplus is short for Zeroplus Technology Co, Ltd.

1.2. Aboutthis d ocument

This User Guideis organized as follows. First, the characteristics of the LARF1 are
presented, followed by installation and setup procedures. The next section
familiarizes the user with the software user interface. Section 4 then goes in-depth

on the software functions.

NOTE  The software functions in chapter 4 are sorted by their locations on the

ZP-Logic Main Menu.

NOTE  The latest version of this document can be downloaded from the Zeroplus

website.

NOTE  Right-click menus are found under the corresponding view modes in

chapters 4.48.1 and 4.48.2.

NOTE  The newest software Ul might differ from the illustrations herein .

17
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1.3. Product | ntroduction

The LARF1is a multi-purpose PCbased logic analyzer. It offers uncompromised
breadth in one single instrument: high sample rate, large channel count and deep

memory.

But the LARF1 is not only about GHz and Mb. The extensive protocol library
consisting of more than 120 protocol decoders, direct streaming to disk, channel
folding, eMMC decoding capability, user-friendly software and a host of other

functions make debugging a joy. All of these functions are described in chapter 4.

1.4. Package Content

All items contained in the LARF1 package are listed in Table 1:1. If any of the items

is missing or damaged, please contactyour distributor as soon as possible.

Item LAP-F1 LAP-F1 Detall
Channeb 40 ch. 64 ch.

Logic analyzer 1 1

CD w/ driver, software and manuall 1

Low Voltage Probe 20 32 P120LV

Clock In probe 1 1 P300STType E
Signal/ground cable pair 40 64 9.6cm

Clip-on connector 80 128

USB 3.0 cable; R@-LAP-F1 1 1 AtoBtype; 1.5m
Power cord 1 1 1.8m

Power cable 1 1 9V

BNC cable 1 1 1m

Table 1:1 LAP-F1 package content
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1.5. System Requirements

1.5.1. Operating System Requirement

The LARF1 supports operating systems from Microsoft only. See Table 1:2 below for
a list of supported operating systems. Please contact our Technical Support team if

you have questions about older operating systems.

Supported OS Versions

Windows 10 32- and 64-bit (Recommended)
Windows 8.1 32-and 64-bit (Recommended)
Windows 7 32- and 64-bit

Table 1:2 Supported operating systems

1.5.2. Hardware Requirements

ltem Value Type

CPU 2 GHz Minimum

Memory

RAM 2@B Minimum

RAM 4GB Recommended

Hard disk 80 B Minimum

Interface
USB 3.0 Recommended support
USB 2.0 Recommended compatibity

Display

Display size PpXO Recommended

Display resolution 1,024 x 768 Minimum

Display card 8 Mb SDRAM Recommended

Table 1:3 PC hardware requirements and recommendations
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1.6. Product Specifications

1.6.1. Produ ct Photo

Figure 1-1 Top view of the LAP-F1

1.6.2.  Specifications

Item Characteristic

Supported operating systemsSeeTable 1:2

Acquisition Channels 40 or 64

Interface USB 3.0 (2.0 compatible)

Sampling Frequency

Internal (Timing) 1 GHz

External (State) 200 MHz (Duatedge)

Memory/channel 4,8, 16, 32, 64128 256 512Mb,1G
Trigger

Trigger Channels 40 or 64

Trigger Events Pattern / Edge / Pulsewidth / Interval (Time)
Trigger Delay Yes

Trigger Sequence Levels 256

Trigger Pass 1-65,535

Trigger Voltage 4 simultaneous levels; 1 for each of the 4 ports
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250
12C, I12S, SR SVID, UART, CAN2.0B
4 channels only; see Special functions below for full

support

Software functions
Languages
Zooming & Paning
Wavefrom & Ul

customization

State List & Waveform View

DSO Connection
Files Comparison
Navigator

Memory View

Packet List

Statistics

Find Results

eMMC Decoder

Reaktime Signal Activity

Protocol Decoders

English, Chinese (Traditional), Chinese (Simplified)
Two cursor modes

Modify the appearance of channels, menus, traces,
windows etc

Present the samples as a list of 1s and Os or as a
waveform

Connect to and import signals from DSs

Compare 2 files to quickly see where and how they diffel
Instantly navigate to distant parts of the waveform

See what the memory looks like; what is read/written to
each address

Breakdown of all padkets in list form

Table view of number of periods, periods that satisfy
conditions etc

Set conditions, look up the information meets the
requirements

Decode 4 eMMC signals for free

Live view of probe activity

More than 120 free, built-in protocol decoders

Miscellaneous
Phase Errors
Power

Dimensions

<3ns
AC (IN): 100-240 V 50/60 Hz; DC (OUT): 9V /555 A
322 x 180 x 38 mm

Special Functions (Optional)

See chapterl.6.4.

Certifications

CE and FCC

Table 1:4 LAP-F1 specifications
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1.6.3. Available Mbdels

Model Channels Memory depths available
LAP-F1 40 4,8, 16, 32,64128 256 512Mb and 1G/channel
LAP-F1 64 4,8, 16, 32, 64128 256 512Mband 1G/channel

Table 1:5 Available memory depths
1.6.4. Optional Features

Table 1:6 lists the optional features; see chapters 4.41, 4.44 and 4.45.

Feature Description

Channel Folding LAP-F1 offers the ability to concentrate the total memory on a limited
number of channels. Ex: The 40 channetsodel with 4 Mb/ch. has 8
Mb available if only 16channels are active; 16 Mb for 8 channekstc;
see chapter4.45 for details.

eMMC5.1/ SD  Get the special eMMC probes and unlock 8kannelsat for 2 GHz

3.0 sampling to fully trigger and decode all the signals of eMMC5.1/SD3
see chapter4.41 for details.

Long-Time This function is used to stream samples directly to diskhe speed

Record canreach300MB/s using USB 3.0. Theong-Time Record function

can be used to acquire signals fof hours to 35 days depending on th

acquisition setup and available storagesee chapter.44 for details.

Table 1:6 Optional features

1.6.5.  Electrical Specification S
Item Minimum Normal Maximum
Phase error 0.2 ns - 3ns
Working Voltage (DC) - 9V -
Standby Current - - 19A
Working Current - - 20A
Standby Power - - 17w
Working Power - - 18 W

Table 1:7 LAP-F1 electrical specifications
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1.6.6.  Probe Specifications

The LARF1 comes with Low Voltage probes; one per channel. Included in the

standard purchase.

1 additional probe types are available for sale: eMMC/SD probes. These are

presented in Table 1:8 and Table 1:9.

ltem Description

Code P120LV (Low Voltage)
Incl. in base purchase 32incl.

Signal Type Single-ended
One ProbeChannes 2

Channels (Max) 64

Input Impedance 190 kohm = 10%
Capacitance 4.3 pF £2pF
DUT Bandwidth (Max) 120 MHz
Transm. Rate (Max) 120 Mbit/s
Trigger Level User-defined
Trigger Level Range ViH:0.6t05V
Input Signal 0V to 5V

Input DC V (Max) +10V

Table 1:8 LAP-F1 low -voltage probe specifications

The following probes are also available for the LARF1.

Item eMMC/SD

Code P300ST(Type A/B/C/D)
Incl. in base purchase No

Signal Type Singleended

One ProbeChamel 1

Channels (Max) 32

Input Impedance 190 kohm = 10%
Capacitance 4.3 pF £2 pF

DUT Bandwidth (Max) 200 MHz

Transm. Rate (Max) 400 Mbit/s
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Trigger Level User-defined
Trigger Level Range ViH:0.6t05V
Input Signal 0to 5V

Input DC V (Max) +10V

Table 1:9 LAP-F1 special purpose probes  specifications

NOTE  Voltages that exceed the Input DC level can damage the probes.
NOTE  P300ST TypeE spec same as table 1.9.
1.6.7. Port Overview

Figure 1-2 shows the ports of the LARFL.

CLK OUT

Figure 1-2 Rearview of the LAP -F1

Port Number Description

Signal 32 USB connections to probes for signal acquisition.

Channels

CLK N 1 External clock input for State mode aguisitions; see chapter
4.17

STACK 1 Stack multiple instruments to increase channel count; not

currently available.

TRIG.OUT 1 Connect to DSO for external triggering; see chaptérl7.2.2.
uSB 1 Connection b the PC; both USB 3.0 and 2.0 are supported.
CLK QWT 1 LAP-F1 clock output.

DC 1 External power supply; see chapterd.6.5and 2.2.

Table 1:10 LAP-F1 input ports

In Figure 1-3, cables are connected to the LARF1 ports listed above. Some of the 32

signal channel ports are seenin the left part of the picture .
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Figure 1-3 Cable connection stothe LAP-F1
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2. Installation andS etup

2.1. Software | nstallation

NOTE  Forusers who have internet access, we recommend that you download the
latest version of the ZP-Logic software from our website:

www.zeroplus.com.tw.

Close all other programs and connect the LARF1to the PCvia USB Open the set.exe

file manually. The dialog box from Figure 2-1 will be shown.

ZEROPLUS 7r 1 ogic 10202

Driver Setup

Application Setup‘
)

Figure 2-1 Main installation window

Choose the Application Setup as this option will install both the software and the

instrument driver. The Driver Setup is for driver reinstallation.

Before the installation starts you will be asked to read the Lic ense Agreement
carefully. il accept t he nmustbecheckedto t he | i cense

continue.

26
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Clicking fiNexto throughout the installation to install the standard version is
recommended, but options for customizing the installation are also available for
users who want that. Upon completion, the user will be prompted to restart the

computer; it is recommended to do so.

When the ZP-Logic is launched for the first time, a Find New Hardware dialog box will

appear and the driver will then be installed au tomatically.

Once the ZP-Logic and the driver installations have finished the LARF1 and the

ZP-Logic are ready for use.

2.2. Hardware Setup

Pleaseprepare the probes. Connect the USBcables with the probes as shown in

Figure 2-2.

Figure 2-2 USB connection to the  TTL probes

Proceed to connect the USB cablesto the instrument; see Figure 2-3.
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Figure 2-3 Test cable s connected tothe LAP-F1

Connect the LARF1to the PC using the USB then p ower up the instrument to ensure
that it& working. Connect the AC power cord to the transformer and the DC cable to
DC plug of the LARF1. The power lamp indicated in Figure 2-4 turns on when the

power is connected.

ZEROPLUS

F-standard

Figure 2-4 Signal cable connection and power lamp location
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2.3. Connection to DUT

The LARF1 comes with two flying lead type of probes included: one low-voltage
probes per channel and four eMMC probes.All of the probe types are active, i.e. they
are not merely pieces of wire but have active components in the probe head that
amplify, filter, isolate and in other ways improve the signal quality. These

characteristics make the probes well-suited for high-speed signal measuremerts.

Each active probe provides two channels and consists of four cables: two signal

cablesand two ground cables that all have Dupont pods on the ends; see Figure 2-5 .

Note that each port onthe LARF1 carries to signals; the probes connected to port AO
will show as traces A0 and Al in the software and so on. Each probe has 0 and 1
marks at the front end; mark O corresponds to the lower numbered chan nel, and
mark 1 corresponds to the higher numbered channel. Ex: If a probe is connected to
the 4™ D-port, then probe mark 0 will be shown on channel D6 in the software and

mark 1 on channel D7. See the port names on Figure 2-4.
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NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

Figure 2-5 Connection to DUT

Each USBcable from the probe to the LARF1 carries two signals. The two

signals are completely independent.
There is one ground cable per signal cable (to have short ground leads).
The signal cables are eight color types and the ground cables are black.

Each signatground pair of cables isglued in one end and flies in the other.
If the ground pins are not conveniently positioned on the DUT, it is
possible to turn the cable pairs around so that the ground pins can be left

hanging.

The supplied probes are numbered and colored since this can help
eliminate confusion. However, all probes of one type are electrically

identical so it is not necessaryto follow the numbering .

There is a second way to find out which of the signal cables will correspond

to the lowest-numbered channel of the port: Look at the probe from the
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USB connection side of the PCB; the lowest numbered channel will be the

left one.

NOTE  If the probes do not connect well to the DUT pins, users can try to use the
supplied clip-on (grip) connectors. Connect the signal lead to the clip-on
pin then, compress the clip-on to reveal two metal prongs that can be

hooked onto the contact points.

NOTE  To avoid large attenuation, the cable length between signal pad and the

DUT should not exceed 3 cm. This is achieved with the provided probes.

2.4. Trigger In/Out

The LARF1 can be connected to a DSO (or another instrument) for external or

internal triggering.

NOTE Itis also possible to display the analog waveform of a connected DSO in

ZP-Logic. This is described in chapter 0.
2.4.1. Trigger In

The LARF1 can be triggered by an external source, most commonly a DSO or
another logic analyzer. The external trigger should then be connected to the STACK
port of the LARF1 and the External Trigger checkbox in the Trigger Setup must be

selected.
2.4.2.  Trigger Out

When the trigger conditions have been met the LARF1 can emit a signal that can be
used to trigger another instrument. This signal can be sent on the occurrence of

three different events. The signal is sent from the BNC port.

To trigger out, the ASend output signal

Trigger Options dialog boX Figure 4-37" .
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2.5. Operating Environment and

Maintenance

Please followthe below instructions when using, cleaning or storing your LARF1 and

probes. Please alsosee the Precautions chapter prior to the Introduction .

Type Description

Cleaning

Clean with a soft, damp cloth using a mild detergent.

Do not sprayany liquid on the LAP-F1.

Do not immerse theLAP-F1in any liquid.

Do not use harsh chemicals or cleaners containing substances such as benzene, tolu

xylene or acetone.

Operating environment

Temperature (Working) Min: 5°C Max: 35°C

Temperature (Storage)  Min: -20°C Max: 60°C

Rel. humidity (Working)  Min: 20% Max: 85%

Rel. humidity (Storage) - Max: 90%

Altitude - Max: 2,000 m

Insolation Avoid direct sunlight.

Environment Use in a dust free, noftonductive environment.

Table 2:1 General advices for cleaning, operation and storage
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3. User Interface

The ZP-Logic user interface is shown in Figure 3-1.

A LAP-F(64CH 64M) (5/N:000000-0000) - [Docl]
&> File(F) Acquisition(A) alysis(D)  Options(0) View(V) Help(H)

«BwE SR 2

Display Position:0ns 5 | -300ns = 300ns Ol Control Panel

Total:655.2us Display Range:-500ns ~ 5... Zoom
Bus/Signal ~400ns 3 ~200ns -100ns ins s 200ns M0ns s s *
1 " ' ' ' 1 s 2 i ! ! 000 Sample Depth

XK 655.2us

Timing (Intemal) w

SMHz 1GHz
p SOMHz e

Trigger Position

4

Navigator

I‘Ia'-lgal-:r Packet List ‘ Statistics | Memory View | Find Results

Figure 3-1 ZP-Logic user i nterface

The ZP-Logic window can be divided into sections; see Table 3:1. Note that many

functions can be accessd with Hot Key combinations.

Name Area Description
Main Menu A All operations can be accessed from the Main Menu bar. The
organization of chapter 4 corresponds to that of the Main

Menu; see chapte# for details.

Quick Access B The Quick Access Toolbar provides convenient access to
Toolbar frequently used functions; see chapted.11.3for details.
File Bar C The File Bar consists of File Page, Memory Page and Show A

The File Page displays the new added files. File Page can be

minimized, restored and closed.

Timing Bar D Facilitates quick reading of tle samples and traces; se€55 for
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details.

Channel ColumnE See and edit channelsseeFigure 4-74 for details.

Trigger Column F Set trigger conditions;Figure 4-76 for details.

Waveform Area G Displays the captured signals as traces or as a numeric list; se

chapter 4.48 for details.

Control Panel H The Control Panepives quick access to acquisition settingsee

chapter 4.51 for details.

Secondary I Area where the Nawgator, Packet List,Statistics, Memory View,
Display LTR Monitor are shownand Find Results see chapterst.52,
4.53,4.54,4.55,4.56 and 4.56.

Action Wheel J The Action Wheel provides shortcuts to functions related to

acquisition and searching seeFigure 4-84 for more details.

Table 3:1 Ul description ; fAArea 0 refers to the letter codes on the figure
above

NOTE  The Control Panel and the Secondary Display can be repositioned or

hidden. Right-click to bring up the menu from Figure 3-2.

Floating

E Docking

Autohide

Hide

Figure 3-2 Reposition/hide sector ; right -click menu

Iltem Description

Floating Movethe Control Panel/Secondary Window freely; se€igure 3-3 for an
example.
Docking Fix the Control Panel/Secondary Window tats position.

Autohide The control panel hides in the right edge, users could move tleeirsor to
OEA EATT 1T &£ O#1 10011 o0AT AT &6 O O
Hide $1 1780 OEI x OEA #110011 O0AT AT T3AA

have it appear again.

Table 3:2 Reposition/hide sector ; right -click menu description

Figure 3-3 shows an examplewh er e t he Contr ol Panel is Afl oat

un-clicks the mouse when hovering over one of the arrows the Panel will be
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repositioned to the corresponding transparent/blue area (in the example the user is

holding the mouse over the upward arrow).

]
]
]
L]
a
a
L]
a
a
a
L
a
L]

Figure 3-3 Repositioning the Control Panel example
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4. Software

Operation s

Create a new, empty file.

Hot Key: CTRL + N

Menu Layout

Hew
Open. .
Clase

Save

Save As. .

Export

Sereen Capture. .

Frint..

Print Freview

Options. .

Exit

36

This chapter follows the ZP-Logic Main Menu organization. Each section starts off by
showing the corresponding drop-down menu from the Main Menu. The functions are

presented one by one in the succeeding subchapters.

ZP-Logic will automatically check online for updates upon startup.

Press ALT + F to open this Main Menu item with the keyboard.

CirltH
Cirl+0
Ctr1tF4

Ctrl+S

Cirl+P
Ctrltalt+I

Figure 4-1 File drop -down menu
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4.3. Open

Open an existing file. When selecting a file in the Open file dialog box, file
information such as author name, creation date, project title will be shown in the
lower part of the dialog box . Some of this information is user-added to the file when

saving; the rest is automatically added by ZP-Logic.

Hot Key: CTRL+ O .

4.4. Close

Close the active file. When closing a file that has previously not been saved, ZP-Logic

prompts the users to save it before closing.

Hot Key: CTRL + F4

4.5. Save

Save the active file. If the file has not been saved before, the Save Asdialog box will

open; see chapter 4.6.

Hot Key: CTRL + S .

4.6. Save As

Save Asis useful for users who wish to save a file under a different name or type or
change the destination folder. The Save Asdialog box also opens when the user

saves a file for the first time so that these parameters can be defined.

The Save As dialog boxlets users input file information such as author name and a
note. This information is used for previews in the Open file dialog box; see chapter

4.3.

In the Store Settings the u ser can chose which section of the data to store; this can

be particularly useful for long acquisitions with a limited amount of interesting data.
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NOTE  Acquisitions are stored as temporary files that are instantly available to the
user for most software functions. These temporary acquisition files need

to be processed before they can be saved.

NOTE  Sincefile processing slows down the software, users can choose not to
processthe temporary acquisition files automatically. If chosen, users who
try to save a file (or initiate certain other functions) will be informed that
the acquired data needs to be processedto proceed. This setting is
accessedunder General in the Options dialog boxasfi Aut omat i cal | vy

process acquired.data (NB: Sl ower) o

4.7. Export

Users can choose bdween three types of e xports: Waveform, Packet List or Memory

View. The characteristics of each type are presented below.
4.7.1. Waveform

This chapter treats the export of waveforms ; please refer to chapter 4.48.1 for more
details on the Waveform View itself. The Export Waveform dialog box is shown in

Figure 4-2.
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@ Export Waveform ﬁ
Savein: | F Standard - @ F > mE
== Mame . Date medified Type
che | Help 9/11/2016 7:45 PM  File felder
Recent Places | [ npy 9/5/2016 5:18 PM  File folder
! . Res 9/5/2016 5:17 PM File folder
. TmpFile 9/12/2016 1:42 PM  File folder
Desktop | log.tt 9/12/2016 1:42 PM  Text Docu
| Protocollnfo.bdt 5/17/2016 8:24 PM Text Docu

=

Open file after exporting

Libraries
[
A
Computer
L 1| 1] [ 3
Metwork
File name: Wave bd -
Save as type: [Tead Files(" txt) "] [ Cancel ]
Indude environment info Arrange Cutput Data Bus Selection
@) Yes (71 No (@ By channelfbus () By Timestamp
Data to Export
Channels /buses: [AJI channels and buses v]
Data Selection: [Shuw ol ,]
Range
From: [Eeginning of Data v] -3273 To: [T Bar v] 0
Limit the number of lines per export file {1,000-60,000) &0000

|se tabs to separate data (Faster)

Figure 4-2 Export Waveform dialog box

Item Description

File name

Input the file name; the defaultis Wave.

Save as type

Save the file astxt or .csv; the default is.txt.

Include environment

info

by default.

Include acquisition parameters etc. in the gport file; checked

Arrange Qutput Data

By channel/bus

39
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default option.
By Timestamp Eachcolumnin the export file contains data for one

timestamp.

Data to Export
All channels and buses Export channel, bus and protocol decoder data.

All buses (excl. channels Export bus and protocol deoder data.

Buses with PD (incl. Export protocol decoder data (channetataincluded).
channels)

Buses with PD(excl. Export protocol decoder data (channetlata notincluded).
channels)

Data Selection

All Data Export all data.

Show changes in state Export datafor timestamp Xonly if at least one signal has
only changed state from timestamp XL to timestamp X.

Show changes in data  Export data for timestamp X only if at least one data has

only changed state from timestamp XL to timestamp X (for buses
only).

Bus Selection Select buses to be included in the export file.

Range

From,To Select the range for the data to be exported; the measui@

the rangeis time.
Limit the number of lines Limit the size of exported files; if thereA OA AAOQOA Al
per export file amount of lines selected by the user then multiple files will be

created.

Open file automatically Open the exported fileonce it is ready activated bydefault.

after exporting

Use tabs to separate dat When selected, llank spacesin the export file are replaced by
(Faster) tabs; this increases the writing by up tb0%; selected by

default.

Table 4:1 Export W aveform dialog box description

NOTE  To export a waveform, the temporary acquisition file must be processed;

see note in chapter 4.6 for detalils.
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4.7.2. Packet List

This chapter treats the export of Packet Liss; please refer to chapter 4.54 for more
details on the Packet Listfunction itself. The Export Packet List dialog box is shown in

Figure 4-3.

& Export Packet List e ]
Save in: , F_Signal - @ ? w E|v
-~
g Mame Date modified Type
- )
ey Mo iterns match your search.
Recent Places
Desktop
=
Libraries
[
A
Computer
h 1| 1] [ 3
Metwork
File name: Packet bt *
Save as type: [Tead Files(" txt) "] [ Cancel ]
Range Export Settings
From: [FiFSt "] -3475 Indude environment info
To [Last *] 29485 [T indude packet names
("] Export multiple pages [ open file after exparting
Limit the number of padkets per export file
(100-60,000) ’ Packet List Settings ... ]
60000 ’ Packet Filter Settings ... ]

Figure 4-3 Export Packet List dialog box

Item Description

File name Input afile name; the default is Packet.
Save as type Export in .csv or .txt format the default is.txt.
Range
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From, To Select the range for the data to be exported; the range is
measured in pages.

Export multiple pages  If the file to be exported comprises more than one Memory
Page these cabe exported together; unchecked by default.

Limit the number of Set the maximum quantity of lines per export file; if the file

packets per export file  length overshoots the limitation then several files will be

(100-5,000) created; selected by default.

Export Settings

Include environment Include acquisition parameters etc. in the export file; checkec
info by default.

Include packet names Include packet titles in the export unselected by default.

Open file after exporting Open the exported file oncetiis ready; activated by default.

Packet List Settings Open the Packet List Settings dialog box; sdetails in Figure
4-91.

Packet Filter Settings It is only applied toprotocol bus,export the packet meet the

condition by Filter settings.

Table 4:2 Export P acket List dialog box description

Exporting the protocol bus, user can set the filter settings, and click Match whole

condition only to export data matching the all setting cond itions.

Packet Filter Settings L
Only export conditions below
[l Unkniown Mone 0
] Unknown Mone 0
] Unkniown Mone ]

[ Match whale condition anly

[ Ok ] [ Cancel

Figure 4-4 Packet Filter Settings dialog box
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4.7.3. Memory View

This chapter is about exporting the Memory View; please refer to chapter 4.52 for
more details on the Memory View function itself. The Export Memory View dialog box

is shown in figure 4-5.

4 Memary View Export LX)
Savein: , F_Signal - O ¥ P [~
= Mame . Date rodified Type
<

Mo iterns match your search.
Recent Places

-
Desktop
=)

Libraries

i L
e

Computer

@

Metwork
File mame: ZP-Logic b -

Save as type: [Text Files(* td) '] [ Cancel ]

Export Settings
i@ Fill empty data bytes with Fs
Fill empty data bytes with zeros

COpen file after exporting

Figure 4-5 Export Memory View dialog box

Item Description

File name Choose a name for the file to be saved; the default is
ZP-Logic.

Save as type Export in .txt, .csv or .bin format; the default is .txt.

Export Settings Available for .bin exports.

Fill empty data bytes with  Fill empty spaces with the letter F; selected by default.
Fs

Fill empty data bytes with  Fill empty spaces with the number 0
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ZEeros

Open file after exporting  Open the exported file once it is ready; selected by defaul

Table 4:3 Export Memory View dialog box description

4.8. Screen Capture

Select a part of the screen or all of it i and store it as a file or a picture; see the
dialog box in figure 4-6. If Clipboard is selected the file will be stored in the RAM.

Some level of customization is possible as described inTable 4:4.

K Screen Capture @

Capture to... Mote:
{* File

™ Clipboard
" Ms Paint

Capture Region
* Full Screen

" Select Region

- Select Line Color v Contrasting Calors

- Mote Color

Capture Cancel ‘

Figur e 4-6 Screen capture dialog box

Item Description

Capture to

File Save the captured region inbmp or .jpegformat.

Clipboard Copy the captured region to the clipboard for editing in othesoftware.
MS Pant Open the captured region in MS Paint.

Capture Region
Full Screen  Capture the full screen.

Select Region Select a part of the screen to be captured by draggiagsquare with the
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left mouse button.

Note Users can enter text to accompany the screengtare; if the field is not
empty a blank area will be added below the screen capture where the

text will be displayed.

Note Color  Change the color of the Note text.

Line Color Change the color of the Select Region frame; by default this is black.

Invert Colors The Select Region frame color is the opposite of Line Color; selected b

default.

Table 4:4 Screen capture dialog box description

4.9. Print

The print function works on the part of the waveform or state li st that is viewed at
the moment of printing. The Timing Bar (above the waveform) and the C hannel
Column with the trigger conditions is also printed. The Waveform/ State List
background is printed as white and an extra field containing the file name, date an d

page number is added to the top of the page.

The print option dialog box has a standard layout that lets the user choose what to

print and also gives access to other printer properties; see figure 4-7.

Hot Key: CTRL + P.
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Print [g|

Frinter
[YELIE (1P CHAHE Laseret 1020 v| | Propetties.. |
Status: Ready
Type: HF Lasernlet 1020
YWhere:  JSBOO
Comment:
Frint range Copies
= Al Hurber of copies: |1 £
O Pages  from: |1 | o | EBE | ! H
) Curert Page Ijl
[ k. l [ Cancel

Figure 4-7 Print Setup dialog box

ltem Description

Name Select a printer.

Properties Openthe Print Properties dialog box for more print options
Print range

All Print the entire waveform or state list.

Pages Print parts of the waweform or state list. What is currently being

viewed is regarded as one page.

Current Page Print the current view.

Copies

Number of copies Number of copies to be printed.

Collate Organization of multiple copies. Ex: 2 copies of 3 pages will prini
1, 2,3,1, 2, 3when collate is checked (default optiorand 1, 1, 2,

2, 3, 3 when unchecked.

Table 4:5 Print Setup dialog box description

4.10. Print Preview

Preview what the printed file will look like. When opening the Print Preview, a new
toolbar will appear above the preview; this is used for zooming and navigation

between pages. Press Bc to leave the Print Preview.
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Hot Key: Press CTRL + ALT + |

4.11. Options

The appearance and behavior of the user interface and functions can be customized.

Configurations, options and settings are gathered under this menu item.

4.11.1. General
Options M
I | ScectLonoase
Start-up (") Chinese (Simplified) Other
Quick Access Toolbar )
Color Settings (") Chinese (Traditional)
Waveform i More
Hot Keys @ English

Save Options
Post Capture Options

When pressing Stop during sampling:

(@) Show previous acquisition ) Show newly acquired data

Automatically process acquired data (MB: Slower)

Temp file: C:\ZP\PC-Based Instrument_2010\ZEROPLL

Packet Mames Gridlines
@ Full names (71 Abbreviations [ Active
PageSize

[ Cancel ] [ Default

Figure 4-8 General settings dialog box

Item Description

Select Language Choose between EnglisiChinese (Simplified) and Chinese
(Traditional); the one selected during installation is the default.
The Moreoption is used by customers who have developed a

proprietary language pack.

Post Capture Options

Show previous This option governsthe sdtware behavior when the user presse:
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acquisition

Stop in the middle of an acquisition. If this option is selected the

the previous acquisition will be displayed again.

Show newly acquired When pressing Stop during an acquisition, the data acquired up

data

until the Stop momentis displayed; this is the default option.

Automatically processProcessthe dataupon finalizing acquisitions; if unchecked the

acquired data(NB:

ZP-Logicwill prompt the user to process data when launching

Sower) certain functions. See a rore detailed explanation in chapter
4.6.The functionis turned on by default.

Temp Location of temporary acquisition files.

Gridlines Showvertical gridlines in the waveform areg uncheckedby

default.

Packet Name
Full names

Abbreviations

Display the full names of packets; this is the default option.
Display packet namesabbreviated to a single letterData is
shown as D etc. This optiotets users see the packet type for
short packets where the full name wouldbtherwise not be shown
due to space limitations (which is a combination of packet size

and zoom level).

Keyboard

Openan on-screen keyboard when inputting numbers The
on-screen keyboard is operated with the mouse; by default it is

not shown.

PageSize

PageSize reltes to our Memory Pagdeature. To speed up the
loading of waveforms, large acquisitions are divided intwages
The PageSize determines the size of these pages. Ex: A 16 Mb
acquisition will be split into 8 pages if the PageSize is setto 2 M
1%~ pages ardisplayed at a time and the user moves between
pages by means of the File Bar; s&égure 3-1 for the location of
this. It is also possible to navigate between pages using the Go

function; see chapter4.31.

Table 4:6 General settings dialog box description
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4.11.2. Start - up
-Dptions M

General = ¥ System Prompts

i i [V Modification Description

g;ﬁ::g;;ﬁ;;mlbar - [¥ Open the last used file when starting a new session
Wavefarm . [W/Round inputs up/down to nearest valid number

Hot Keys ¢ i [V Software Update

save Options | L. ¥ Update module di

EI IF Shaow tips an hovering
- [¥ Quick Access Toolbar Descriptions
- [¥ Trace Information

[ Cancel ] [ Default

Figure 4-9 Start -up settings dialog box

Item Description

System Prompts

Modification Description Show modificationdescriptions.

Open the last used file  The lastsaved fileis opened whenZP-Logic starts; selected by
when starting a new default.

session

Round inputs up/down lllegal input values are automaticallyrounded to the nearest

to nearest valid number valid value;selected by default.

Show Tips on kvering

Quick Access icon name Show function names wherhovering over the Quick Access
Toolbar icons; selected by default.

TraceInformation Show channel name, signal state and tradénformation when
hovering over a trace in the waveform view; selected by

default.
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Table 4:7 Start -up settings dialog box description
4.11.3. Quick Access  Toolbar

The Quick Access Toolbar consis$ of shortcut icons to commonly used functions. Itis
located below the Main Menu and is shown by default. Table 4:9 lists all functions

that can be placed on the Quick Access Toolbar.

Users cancustomize the Quick Access toolbarby organizing the icons into groups.
ZP-Logic comes with pre-defined groups; a Standard group and one group for each
of the Main Menu items. The Standard group consists of a selection of common
functions; the second type provides shortcut icons to all the functions under a Main

menu item. Users can modify the Quick AccessToolbar in three ways:

T By selecting the group or groups that are displayed
T By adding or removing items from the pre -defined groups
i By creating a custom group

These modifications are done from the Quick Access Toolbar dialog box shown in

figure 4-10.
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Dptions M

General =2
Start-up Group: Ttem:
-,,Cr.,?lﬂr ?;ttings Standard [¥]Mew -
Hnivr?ey;m [C]File [¥]0pen | 2 |
Save Options [] Acquisition [¥]5ave N
[]analysis [(]5ave as
[ view []|Export Waveform
[[]Help [|Export Packet List
|:|Ex|:u:|rt Memory View
[]Screen Capture
[F]Print
[C]Print Preview
[¥]5ave Options
[¥]Options -
[7] Autohide
Large Icons
[ Cancel ] [ Default

Figure 4-10 Quick Access toolbar dialog box

Item Desaiption

Group Select the group or groups to be displayeds large shortcut iconselow
the Main Menu; the Stadard group is selected by defaultGroups can be

added, deleted or renamed (with exception of the Standard group).

ltem Check/uncheckitems to add/remove them from the selected group (in

blue in the left column).

Autohide The Quick Access toolbar is hideh whenever the mouse cursor does not

hover over it; this option is unchecked by default.

Large Icons Set the icon size to 32x32 px; the default size is 24x24 px.

Table 4:8 Quick Access T oolbar dialog box de  scription

Table 4:9 below shows all the icons that can be placed on the Quick Access Toolbar

and which function they link to.
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Icon Function Function

| ;LI Create File

o
(@]
=]

Analog Display

/.7 OpenFile Pointer

i :
lj Save File Hand
ﬁl Save File As Zoom Out
&g Save Settings Zoom In

J

IRV o - ROXOR

Export Waveform Display All Waveform

Export Packet List Previous Zoom
Export Memory View Cancel Previous Zoom
Screen Capture Add Bar
Print file Delete Bar

Single Capture Reposition Bar

WX QRIPL O P €7 [

)

Repeated Capture Customize

/

Stop Highlight Data

-

Sampling Setup

g’ Find

(ﬂg Find previous

$71160 3Eix )1 A&

Frequencies

S0m

-

Number of Samples

Find next Time

'& Add Channel/Bus

4
@ ~

\
~

o

Waveform
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DSO Connection State List

Reattime Frequencies

r— |
J - Active Range

@ e H

NoiseFilter Navigator
m:»’l:*\ Files Comparison CH Packet List
—
(&5 Previous Difference Statistics

(=, .
b} Next Difference

-
o Boolean Operation

Memory View
Show on BothScreens

%E Arithmetic Operation

@ GoTo

Show on PrimaryScreen

El &l El < €

Show on Secondary Screen

* Level Status | B | Image Decode
(=1 LA | | |
L) Centerdisplay onA-bar S Refresh
¢ P =
-
Centerdisplay onB-bar L _*\ Help

Hot KeysMap

About ZEROPLUS Send Feedback

About ZP-Logic Trigger Level

p Centerdisplay on T-bar

@GR E

Table 4:9 Quick Access toolbar icons
4.11.4. Colors

Users can customize the colors of bars, texts, traces and other elements of the user
interface. To change the color of an element, click the corresponding color bar in the
Color column of the dialog box shown in figure 4-11 to access the color palette.

Proceed to select a predefined color or define a custom color for the element.
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| Options &I-s-:—hJ

Color Settings

General
Start-up M Cal ~
uick Access Toolbar ame ol

& lor Settings | Waveform Background _ e =
:"‘T‘Eﬂfﬂrm State List Background - Odd lines _ 3
S:'u'e prsﬁl:lns State List Background - Even lines _

Horizontal Indicator (Dotted)

Gridlines

IInknown Line

Bus Lines 5

1 | 1 3
Preview

Black and white The background and all traces are displayed in black
and white.
All traces are displayed in colors that contrast the
background.

[ Cancel ] [ Default

Figure 4-11 Color settings dialog box

Iltem Description

Color Settings

Name Customizable element.

Color Current color of the element dick it to change the color.
Preview Preview the color selectiors; the left frame shows the Waveform

and the right the State List

Black and white The background and all traces are shown in black and white.

Contrast All traces are displayed in colors that contrast the background.

Table 4:10 Color settings dialog box description

4.11.5. Waveform

The appearance of the trace and surrounding information can be changed from the

dialog box in figure 4-12.

54



©

LARF1 Logic Analyzer |

Dptions

User Guide V2.4

| www.zeroplus.com.tw

el

General
Start-up
Quick Access Toolbar

Color Settinis

Hot Keys
Save Options

() Number

() Fixed

Bar

(7 Don't show values

Trace Type:

Trace Information

of samples

Waveform Options
Trace Height: 25

Waveform Scale

@ Samples,Time

Snap to edges
Center display around the T-bar

(71 Frequency

i@ Time

- Font Size: 12 -

[ Default

Figure 4-12 Waveform settings dialog box

Item Description

Trace Information

Frequency Show frequencies between two eges.The frequency offull period
(rising to rising edge) is displayed. Sedable 4:50 for more details
on the Trace Information.

Number of Show number of samples between two edges.

samples

Time Show the time betveen two edges.

$1 160 OEINoinformation is shown inside the traces; this is the default option.

Waveform Options

Trace Height
Font Size

Waveform Mode

Set the trace amplitude from 22 to 18(x; the default is 26.
Set the font size from 6 to 60. The defaulsil2.

Choose betweersaw tooth- and squareshaped traces.

Waveform Scale
Fixed

Samples/Time

The center of the screen is fixed at O sec.

Secondis defined as thetrigger event; this is the default option.
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Bar

Snap to edges Bars snap atomatically to the nearest traceedgewhen being
repositioned.

Center display Center the waveform area around the Ibar when the trigger

around the T-bar condition is met.

Table 4:11 Waveform settings dialog box description
4.11.6. Hot Keys

In ZP-Logic, Hot Keys are keyboard combinations that invoke a function. See figure
4-13 for a complete description of all Hot Keys. Table 4-12 shows the dialog box used

to customize the Hot Keys.

Dptions m

General T2
Start-up Commands: Select Mew Hot Keys:
Ql.lilj{ Access Toolbar
Color Settings Ne - : >
Waveform ! g L
st page M
Save Options Zowm Out
Zoom In
Previous Zoom Selectior
IUndo Previous Zoom Se
[ | [ Y
Current Keys: Conflict Keys:
Ctrl+Page Up
Description:

Go to the previous page

Hot Key configuration document:

C:'\ZP\PC-Based Instrument_z [ Setting ] [ Export ]

[ Cancel ] [ Default ]

Figure 4-13 Hot Key settings dialog box

Item Description

Commands Selecta Command(function) for which a Hot Key can be
assigned
Select NewHot Keys Input the new Hot Keys combination (or single key) and
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click Assign tomake the changeeffective.

Current Keys Displays thecurrent Hot Keys for theselected command.

Conflict Keys If the new Hot Keys are already in use, theommand

currently using them will be shown

Description Displays a briefdescription of the selected command.
Shortcut-key Setting Export the Hot Keys configurationrdocument orload a
document different one.

Table 4:12 Hot Key settings dialog box description

4.11.7. Save Options

- Options Ll_J@ X e

General File name:  ZP-Logic

Start-up

Quick Access Toolbar

Color Settings Path: D:\save L
Waveform

Hot Ke ES Save Options
Sawve Options

[] save acquistions automatically

= Keep time from first save; |Ipdate time and increment
= increment version number only version number

[ save files under new names

(@) File name +Date +File version File name +Time +File version

File name preview

—— ZP-logic I

[ Cancel ] [ Default

Figure 4-14 Save Options dialog box

Item Description

File name Choose a name for the files to be saved; the default is
ZP-Logic.
Path Choose where to save files; the default is\@ocuments

and settings Administrator\ My Document$ ZP-Logic
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Data (if C: is the system disk).

Save Options

Save acquisitions Auto-save all acquisitions.

automatically

Keep time from first save; When saving multiple acquisitions the file names will all

increment version number preserve the time of the first save ad only change version

only number. If the first acquisition was made 3:45:12 pm and
the next 3:55:47 the names will become; FileName15450(
and FileNameTime154500(1). This can be useful for
sorting the files.

Update time and increment In the exanple above the file names would become;

version number FileName154512 and FileName155547(1); this is the
default selection.

Save files under new namesFiles will overwrite each other if this option is not checked.
It is therefore common to combine this option with the
Save As function.

File Name + Date + File  Add the date [Year, Month, Day] and version numbefter

Version the file name. Ex: August 26 2015 becomes
ZP-Logic_20150825(1).

File Name + Time + File Add the time (Hour, Minute, Second) and the versio

Version number after thefile name. Ex: 13:45:02 pm becomes
ZP-Logic 134205(1); default selection.

File Name Preview Preview the name of files to be saved.

Table 4:13 Save settings dialog box description

If t e oAAAdd t he Seri al N Keep timenfdbm first savepot acti vat e
increment version number onlyd  a bpbatditime and increment version numbero
will be disabled. In other words, any new file that is saved will overwrite the existing

file.

4.12. Exit

Exit ZP-Logic. The software prompts users to save unsaved files.

Hot Key: ALT + F4
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Acquisition

Press ALT + A to open this Main Menu item with the keyboard.

4.13. Menu Layout

#dd Channel. ..
Add Bus. ..
Add Protocol Decoder... Cirl+E

hequisition Setup. ..
Trigger Setup (quiclk). ..
Trigger Setup (maruall. ..
Trigzer Options. ..
Trigger Lewel. ..

Single Capture F5
Repeated Capture Ctr1+F5S
Autocapture

Figure 4-15 Acquisition drop -down menu
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4.14. Add Channel

To add one or several channels, select the channels to be included and bring them
over to the right column using the arrow. The CTRLand SHIFT keys can be used to
mark several channels at the same time. Using the lower arrows channels can also be
removed. To finalize the inclusion of new channels the user must choose whether he
wants all other channels to be deleted or not. The select channels dialog box is

shown in figure 4-16 where four channels have been added.

'Add Channel M

Configuration

[=-Paort A - Al
- A5 A2
- AG i
AT
. AQ
ALl
- Al3
- A14
- A15
[=-PortB
B0

T
B2

B3 X

m
W
W

)
M

Back [ Mext ] [ Cancel

Figure 4-16 Add Channel dialog box
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4.15. Add Bus

Adding a bus follows the same routine as adding a channel (chapter 4.14), but the

www.zeroplus.com.tw

dialog box differs slightly; see Figure 4-17. First, it links to the Advanced Settings

dialog box; see Figure 4-18. Second, the right-most column indicates which is the

most significant bit and which is the least. Show caution to ensure that channels are

added in the correct sequence; the first channel added will become the LSB and the

final addition will be the MSB.
Hot Key: CTRL + B.

' Add Bus

[=-Port A
o A
. AG
o AR
AT
o BB
. AG
A1l
- Al13
. A15
[=-PortB

r

Please select the channel of Bus

L5B

M5B

Advanced Settings... ]’ Default ]

Back

[ Mext ] [ Cancel

Figure 4-17 Add Bus dialog box
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Advanced Settings @ﬂ_ﬁj

Chip Select Settings
[ Enable

= Port A

e A3
o A
. A5
- AB
- A7
- AR
- AQ
- A10
- A11 -

(o] »

Latch Settings

[ Activate | AD Either Edge

Packet Setting

[ Packet Interval ams

Padket Idle(Time) ams

Ok ][ Cancel ][ Default J

Figure 4-18 Add Bus/ Advanced Settings dialog box

Item Description

Chip Select
(Channel and

Level)

The Chip Select function emulates a real chip select. The function is
similar to the Latch function (below) in that it decodes bus data, but it

only does so when all the conditions are met.

Latch Settings
(Channel and

Event)

The Latch function is used to analyze/decode bus activity that does nt
use a specific protocol (referred to simply as a Bus iilP-Logic). When
selecting a channel and an eventdf instance AO and Falling Edge), th:
bus data will be decoded and displayed at every occurrence of this

event.

Packet Setting

Packet Interval

Set the Interval time of Packets fobuses Unchanged lus signak that
meet the Interval timevalue are decodedas a packetEg: Set 8ms as

Interval time, if the unchanged signal exceed 8ms the signalwould be
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resolved to one8 mspacket.

Packetldle Set the Idle time ofbus packets.Unchanged lus signalsthat meet the
(Time) Idle time valuewould be decoded a®ne packet instead obeing
resolved.

Table 4:14 Add Bus / Advanced Settings dialog box description

4.16. Add P rotocol Decoder

Select the desired Protocol Decoder from the dialog box shown in Figure 4-19. The
protocol decoders are arranged by industry in a list where each section can be
collapsed/expanded using the minus/plus symbol to the left of the protocol decoder
names. The right part of the dialog box shows a brief description of the selected

protocol decoder.

NOTE  Right-click on a decoder to add it to the topmost Favorites list.

' Add Proetocal Decoder M

Selection Protocol Decoder { Total: 129 )

(=R Favorites Description

. - 12CV2.08.06(CNO1) =

i 5PTW1.18.08(CNO 1)
L UART V2,19, 11{CND 1)

- Automotive

-PiC System

-IC Interface

- Digital Audio

- Basic Logic Application

-Memoary

- Pawer

-Infrared rays

-Wireless

- Optoelectronics

-Others

Find:

Back [ Mext ] [ Cancel

Figure 4-19 Add P rotocol Decoder dialog box
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The ZP-Logic comes with more than 120 free protocol decoders; these are listed in
Table 4:15. The protocol decoders are individual modules that are separated from

the ZP-Logic software.

The protocol decoder dialog box shown in figure 4-20 is an example that shows the

I2C decoder setup. Note that all protocol decoder dialog boxes have distinct designs.

P o]

PROTOCOL ANALYZER I2C

Pin Assignment Data Mode
DA - [AU v] Item Mame Data Length
scL: [AL -| Slave Addr: Address 7 bit
Timing Protocol Analyzer Format [CIReg Addr: el : =
Protocol Analyzer Property Format Packet
Write Bit = [ LowLevel  [7]Don't stop analyzing when MACK appears [ Active

ACK - | LowLevel (] Add the Read/write Bit for Slave Addr Filg...

’ Default ] [ Back ] [ Mext ] [ Cancel

Figure 4-20 12C Protocol Decoder Setup dialog box

Table 4:15 lists the protocol decoders available in ZP-Logic.

Built-in Protocol Decoders

1-WIRE 12S Philips RC6
1-WIRE(Advanced) 13C PMBus 1.1
3-WIRE 180 PROFI BUS
7-SEGMENT LED O-Link PS/2

AC97 IDE PSB Interface
AES_EBU IRDA PT2262/PT2272
AMD_SVI2 ISO7816 UART Ql
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WWW.ZeI'Op|US.C0m.tW

ARITHMETICAL LOGIC JK FLIPFLOP Quad SPI

BDM JTAG 2.0 RGB Interface

BMS KEELOQ Code Hopping S/PDIF

CAN 2.0B KNX S2Cwire/AS2Cwire

CAN FD LCD1602 SAMSUNG K9 (NAND
Flash)

CCIR601 LCD12864 SCCB

CCIR656 LED Pitch Array SD2.0/SDIO

CMOS IMAGE LG4572 SD3.0

Compact Flash 4.1 LIN2.1 SDIO3.0

DALI Interface Line code SDQ

DDC EDID Low Pin Count Serial GPIO IBPI

Differential Manchester LPGSERIRQ Serial Wire
Debug(SWD)

DIGITAL LOGIC LPT SHT11

DigRF MANCHESTER SIGNIA 6210

DM114/DM115 MCU51 DECODE SLE4442

DMX512 MDDI SMBus2.0

DP AUX Chansl MHL-CBUS SoundWire

DS1302 MICROWIRE SPI

DS18B20 MICROWIRE SPI PLUS

(EEPROM 93C)

DSA Interface MIDI SPI Compatible(Atmal
Memory)

DSI Bus MiIl SSl Interface

eMMC MILLER ST7669

eSPI MIL-STD1553 STBus

FLEXRAY 2.1A MIPI DSI SVID

FWH MIPI RFFE SWP

GHB MIPI_CSR UART

HART ModBus UNI/O

HD Audio MODIFIED MILLER UPDOWNCOUNT

HDLC MODIFIED SPI USB1.1

HDMI CEC MVB USB2.0
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HDQ NEC PD6122 USB PD3.0

HID Over 12C OPENTHERMZ2.2 Wiegand

HPI PCI WTB

12C PCM WWV/WWVH/WWVB
I2C(EEPROM 24L) PECI YK5

12C Philips RG5

(EEPROM24LCS61/24L.CS62

Table 4:15 Built -in protocol decoders

4.17.  Acquisition Setup

Acquisition/Trigger Setup choices such aschannel assignment, Sampling mode and
the Trigger Setup dialog box. This is also where users can adjust the voltage

threshold for triggering and configure a DSO connection.

4.17.1. Bus/Signal

Acquisition/Trigger setup [ ) iz-l
Bus/Signal Trigger
Add Signal ] [ Delete Signal ] [ Delete Al

Fort Fort & Fort B N
AQ ot 2 32 4 5 6 7 8 9101112 1314/15(0 12 3 4 5 6 7 8 9 101112 13 14 15
Al 0@z 34 58 7 8 9 1011121314150 1 2 2 4 5 8 7 8 3101112 13 14 15
A2 001 @ 3 4 5 6 7 8 9101112131415/ 0 1 2 3% 4 5 6 7 8 9 1011 12 13 14 15)°
Al 001 284 56 78 910111213 1415|011 2 3 4 5 6 7 8 9101112131415
Ad 001 2 35 6 78 91011121314 15/0 1 2 3 4 5 6 7 8 910111213 1415
AS 001 2 3 486 78 91011121314 15/0 1 2 3 4 5 6 7 8 910111213 14 15
Ab 001 2 3 4|58 78 91011121314 15/0 1 2 3 4 5 6 7 8 910111213 14 15
AT 001 2 3 4|5 6 98 91011121314 15/0 1 2 3 4 5 6 7 8 910111213 14 15
Al 001 2 3 4|5 6 78 91011121314 15/0 1 2 3 4 5 6 7 8 910111213 1415
A 001 2 3 4|56 7|8 [@101112131415/0 1 2 3 4 5 6 7 8 910111213 1415
A10 012 2 4|5 6 7|68 9 @01112131415(0 1 2 34 5|6 7 8 9 1011 1213 1415
All 001 2 3 4|56 78 91000121314 15/0 1 2 3 4 5 6 7 8 9101112131415
Al2 001 2 3 4|5/ 6 78 91011 813214150 1 2 3 4 5 6 7 8 9101112131415
Al3 001 2 3 4|56 78 91011128314 15/0 1 2 3 4 5 6 7 8 910111213 1415
Ald 001 2 3 4|5/ 6 78 9101112132 415/0 1 2 3 4 5 6 7 8 910111213 1415
AlS 0012 3 45 6/ 7 58 9 1001112134880 1 2 3 4 56 7 8 910111213 14/15
Total oo0oo0O0OODODODODODODOODOODODODODODODOODOTODOODOO ODOOOODOODOODOODOODOTODODTODODTODODTODOOD
Count -
4 0 +

[ Apply ] [ Default ] [ Ok ] [ Cancel

Figure 4-21 Bus/Signal Setup dialog box
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Item Description

Bus/Signal One probe is connected toach of the channel ports of th& AP-F1
and each probe samples one signal. By default, Pé&@ (Probe0) is
linked with channel AO in the software etc. Channels can be renam
and rearranged: The left column shows the channel name in
ZP-Logicand the purplecoloring determines which of the

ports/probes is linked to the channel.

Add Signal Add a channel. The user must define which probe the new channel
OEIl O1I A AA TETEAA OIn AU AAEZEAOQI

Delete Signal Delete the selected channel.

Delete All Delete all channels.

Table 4:16 Bus/Signal Setup dialog box description

4.17.2. Sampling

Acquisition/Trigger setup l 2 &]

| Bus/Signal | Sampling |Trigger|

Acquisiton Mode

(@) Timing (Internal)

() External Clock
(@) Rising Edge Falling Edge Either Edge
Sample rate: 5MHz - Total:6.5536ms

{ Min: 5MHz, Max: 1GHz)

Sample Depth
Total number of channels 16 l Trigger Level... ] I D50 Connection. .. ]

[ Apply ][ Default ][ Ck ][ Cancel ]

Figure 4-22 Sampling Setup dialog box
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Iltem Description

Acquisition Mode

State (External In State mode (also called synchronous acquisition) the clock that

Clock) governs when to sample data is provided by the DUT. State mode
provides a view of how the system is executing. One sample is tak
per clock cycle and the user must spéfy whether he wants to
sample on rising or falling DUT clocks, or on either. The State mod
sample rate goes from 0.001 Hz to 200 MHz.

Timing (Internal  In Timing mode (also called asynchronous acquisition) the input

Clock) signals are sampled and storedt equal time intervals based on
LAP-& p Bitérnal clock. The Timing mode sample rate goes from 5
MHz to 1 GHz

Acquisition Choices

Sample Depth Determine the amount of data to be acquired per channel; it is set
32 k by default.

Sample Rate The sanple rate or acquisition frequency determines how often
samples are taken. Press CTRL + U to increase the sample rate ar
CTRL + D to decrease it.

Trigger Level See chapted.21.
DSO Connection Set up a DSO Connection; see gher 4.37.

Table 4:17 Sampling Setup dialog box description
4.17.2.1. Trigger Level

The Trigger Level defines when a signal changes state. In other words; if the voltage
of a signal is inferior to the Trigger Level it will be regarded as 0 (Low) , and vice
versa. Similarly, when the signal voltage rises from below to above the Trigger Level,
the LARF1 will consider that a change of state from Low to High has occurred and
that the new state is 1 (High). The Trigger Level is sometimes referred to as Trigger

Voltage or Threshold Level.

The LARF1 lets users use up to 4 different Trigger Levels at a time; one for each of
the four port A, B, C and D. For eachport, three pre-defined levels are available:
1.2/1.5/1.8 IO voltages . It is also possible to user-define the Trigger Level. See the

dialog box in figure 4-23.
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. Trigger Level m
Trigger Level

PortA [p12oy  v| [18voMos v | Moy T T Max:16V  0.900 (V)
PortB P10y v| [tevamos v | Mnoev T U Max:16V  0.900 (V)
PortC [pi2oy | [1veMos | Mmooy T T Max:16V  0.900 (V)
PortD [p12oy | [18vemos | Mimoev T Max:1.6V  0.900 (V)
CLK IN [p3005T v] [1.su cMOS v] Mn:0.6v Max: L6V gg00 (V)

[ Ok J [ Cancel l [ Default

Figure 4-23 Trigger Level dialog box for Low Voltage Probes

Item Description

Probe Type For LARF1.All currently available probe types (ow-voltage

and Qock In) are all defined as in this menu.

Trigger Level
Port The 4 ports can have individual trigger voltage levels. (Port A hi
ch. AGA15 etc).

Probe Type Select the pobe type being usedP120LVis the Low-voltage
probe.

10 Type Choose between four preset trigger levels.

Threshold Adjust the duty cycle; voltages below the threshold are defined

by the LARF1 as Low or 0, andoltages above are defined as
High or 1.

Table 4:18 Trigger Level dialog box description
4.17.2.2. DSO Connection

A DSO Connection can be set up when users want to import and display a DSO signal
in the ZP-Logic software. This can be useful since the LAP-F1 does not have the

ability to capture analog signals. The supported DSO models are listed inTable 4:20.
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Two operation modes are possible; the connection can be set up with LARF1 as
master or slave depending on which instrument the user wants to provide the trigger

signal. The two modes are described in continuation.
U LAP-F1 as M aster

When the LARF1is the master the DSO is the slave In this mode, t he Trigger Out of
the LARF1 connects with the Trigger In of the DSO. When the trigger event occurs,
the LARF1 sends a trigger signal to the DSO which, upon receiving the signal, starts

to capture data. Seethe complete connection diagram in Figure 4-24.

Oscilloscope

{Tout W 7in W cHi W cHo |

»

ZEROPLUS Logic Analyzer

Figure 4-24 Connection diagram with LAP-F1 as master

U LAP-F1 as Slave

When the LARF1is the slave the DSO is the master. In this mode, the Trigger Out of
the DSOconnects with the Trigger In of the LARF1. When the trigger event occurs,
the DSOsends a trigger signal to the LARF1 which, upon receiving the signal, starts

to store data. See the complete connection diagram in Figure 4-25.

Userscan try to connect the DSO Trigger Out to any regular channel of the LARF1 if

the BNC connector is occupied by another instrument.
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Lﬂ—j
Oscilloscope

[T W cri B Co |
b

EHD

=)

E Device Under Test

v

ZEROPLUS Logic Analyzer

Figure 4-25 Connection diagram with LAP-F1 as slave
u Settings

Up to 4 analog signals can be shown; see the settings dialog box in Figure 4-26.
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D50 Connection Settings &I&J

Resolutions

Options

DSO_CH1 DSO_CHZ DSO_CH3 DSO_CH4

Heights

DSO_CH1: a0 DSO_CH2: 80
DSO_CH3: 80 DSO_CH4: 80
Master

(@ Logic Analyzer (@grie

|DSO settings .. | | ok | | cancel | | Default

Figure 4-26 DSO Connection dialog box

Item Description

Resolutions

DSO _Ch#4 Adjust the vertical resolution of the input signals inVolts/Division
ranging from 3V/Div to 2mV/Div in a total of 11 steps.

Options

Show DSO signal Choose which DSO signals to display in the waveform area and

only their colors.

DSO_Ch#4

Heights

DSO_Ch#4 Set the trace height in pixels. 380 pixels can be chosen; the

default is 80px.

Master

Logic Analyzer The LAP-F1is master andthe DSCslave, see chapted.17.2.2,;
default option.

DSO The LAP-F1is master and the DSO slave; see chapted7.2.2;

default option.

72



©

LARF1 Logic Analyzer | User Guide v2.4 | www.zeroplus.com.tw
DSO Settings Open the DSO Settings dialog bottye interface will depend on the
DSO brand.

Table 4:19 DSO Connection dialog box description

U Supported Oscilloscope Models

The supported DSO models are listed inTable 4:20.

Manufacturer Model Conrection Mode
Tektronix TDS1000 Series uUsB
TDS2000 Series USB
TDS3000 Series USB, Te/IP, GPIB
TDS5000 Series GPIB
TDS5000 Series Built-in GPIB
DPO7000Series USB, TCP/IP
OWON SDS7102 Model uUsB
PicoScope 3206B Series USB
GwInstek GDS1000A Series USB
GDS3000 Series USB
Agilent DSO5000 Series USB
BK Precision 25408, 2542B, 2540BGEN, USB
2542B-GEN
RIGOL DS4034 USB

Table 4:20 Supported oscilloscope models

To use the LARF1 with any of the DSOs Isted above it is nhecessary to install

software from the manufacturer; s ee Table 4:21 for details.

Brand Driver Website

Agilent Windows USB Driver www.chem.agilent.com

BK Precision Windows USB Driver http://www.bkprecision.com/
GwInstek Windows USB Driver www.gwinstek.com

Owon Windows USB driver WWW.owon.com.cn

PIGO Windows USB driver www.picotech.com
Tektronix Tekvisa Connectivity Software V3.3.4 www.tektronix.com

RIGOL Windows USB Driver http://www.rigol. com/
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Table 4:21 DSO driver needed for the DSO connection
4.17.3. Trigger

See chapter4.18.

4.18. Trigger  Setup (quick )

4.18.1. Trigger mode
Trigger mode has Waveform trigger and Pattern trigger.

U  Waveform trigger

In the Ul of waveform trigger, clicking the button fShow the waveform aread and box

choose waveform need to trigger, the Preview result as Figure 4-28.

Acquisition/Trigger setup

Bus/Signal | Sampling | Trigger

[=- Trigger mode
b7d waveform trigger Drag-select the waveforms to set trigger conditions
-I:‘Patbern trigger

-El_:lge trigger Qhow the waveform area )
[ Trigger on channel edge rising

Tolerance | 30ns [¥] Auto
| Trigger on channel edge falling Preview
| Trigger on channel edge either
| Trigger on channel edge and patt
9--'ﬁmer trigger
E----DHoId time trigger

5----|:|Trigger delay
4 1 |
[ PreFil Data
Trigger Count 1 -
Trigger Marks 1 Group

Default ][ Ok ][ Cancel

Figure 4-27 Waveform trigger  dialog box

74



LARF1 Logic Analyzer | User Guide v2.4 | www.zeroplus.com.tw

Acquisition/Trigger setup [ 2 iz-l
BusSignal | Sampling | Trigger
(=) Trigger mode

Drag-select the waveforms to set trigger conditions
--DPathern trigger

-Edge trigger -
i-[ITrigger on channel edge rising - Tolerance | s00ns ] Auto

-[|Trigger on channel edge faling Preview

[ Trigger on channel edge either

[ Trigger on channel edge and patt
[=- Timer trigger

Show the waveform area

[~] PreFill Data
Trigger Count 1 -

Trigger Marks 1 Group

Default ][ Ok ][ Cancel

Figure 4-28 Waveform trigger  preview dialog box

Select the triggered wave to trigger the wave in which high and low levels

are in tolerance |, the levels are shown:

loleranc Telerance
e e
Figure 4-29 Level s with tolerance  example

U Pattern trigger

In the Ul ofPatterrtrigger, there can set the condition of Interval, Width, Wait for
Bus or Signathown agrigure4-30,C | i c k

0 Go Trigpeér ordextiPattern a r t
shown ag-igure4-31.
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Acquisition/Trigger setup M

[=- Trigger mode —|_|
: Grouph
[Fwaveform trigger roupd | Group

_ _—
[=1-Edge trigger

[ Trigger on channel edge rising Bus/Signal. .. Don't Care

Trigger on channel edge fallin
ETrijjer on channel edje eiihegr Condition... Interval = Disabled, Width = Disabled, Wait = Enabled
[Trigger on channel edge and patt GoTo | —_ -

[=1-Timer trigger

[T|Hold time trigger

----- [ Trigger delay
Preview
Don't Care
[ PreFil Data
Trigger Count 1 -
P1

Trigger Marks 1 Group

pefalt | [ ok ][ cancel

Figure 4-30 Pattern trigger dialog box

. Acquisition/Trigger setup | ? RS |

[=- Trigger mode
[T |waveform trigger GroupA | GroupB
Pattern1
Edge trigger
‘ [ Trigger on channel edge rising Bus/Signal... I AD:H. AL L A2: H.I
Trigger on channel edge fallin
ETrijjer on channel edje eithegr @ Bus/Signal g
! [ |Trigger on channel edge and patt GoTo
B ﬂmE‘:gﬁf‘; ui Mame Channels Value i
old time trigger
[TIrigger delagg Al A0 High
Al Al Low
Az Az High
A3 A3 Don't Care =
A4 A4 Don't Care
AS AS Don't Care
Er=r=m AB AB Don't Care
AT AT Don't Care
< T 3 AB AB Don't Care
AZ AZ Don't Care
Al Al Don't Care
[ PreFil Data A1l a1l Don't Care
[ A12 Al2 Don't Care
Trigger Count 1 - pi Al3 Al3 Don't Care
— Ald Ald Don't Care
Trigger Marks 1 Group AlS AlS Don't Care
BO BO Don't Care i
Reset |[ ok || cancel

Figure 4-31 Bus/Signal dialog box
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Conditicn g
Timer Action
[interval = | L.6us ‘ - f 1,6384ms (V] Wait

Waiting for next Pattern
Interval

.. 7 [ || @)

[ width = |1.6us \ ~ E209.7152ms‘

| |

| Width |

[ pefout | [_ok ][ Concel |

Figure 4-32 Condition dialog box

4.18.2. Edge trigger

Edge trigger have Trigger on channel edge rising, Trigger on channel edge falling,

Trigger on channel edge either, and Trigger on channel edge and pattern.
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U Trigger on channel edge rising

Acquisition/Trigger setup M

Bus/Signal | Sampling | Trigger

[=I-Trigger mode
[T Waveform trigger Trigger on channel edge rising
E I:‘Patbern trigger
trigger
Treesn
[ Trigger on channel edge faling
[|Trigger on channel edae either
[ Trigger on channel edge and patt
[=)- Timer trigger

: [THold time trigger
[T Trigger delay

MNote: Triggered by the signal rising

Example

T (Trigger)

4 1 +
[ pre-Fil Data
A\
Trigger Count 1 -
Trigger Marks 1 Group

Default ]I Ok I[ Cancel

Figure 4-33 Trigger on channel edge rising dialog box

U Trigger on channel edge falling

Acquisition/Trigger setup M

Bus,Signal | Sampling | Trigger

[=)- Trigger mode
s [Tlwaveform trigger Trigger on channel edge faling
[CIPattern trigger
[=I-Edge trigger

[TTrigger on channel edge rising Trigger channel

[ Trigger on channel edge either
H [ Trigger on channel edge and patt
E!--Tlmer trigger

[THold time trigger
[T Trigger delay

Mote: Triggered by the signal falling

Example

T (Trigger)

4 1 +
[ pre-Fil Data

Trigger Count 1 -
Trigger Marks 1 Group

Default ]I Ok I[ Cancel

Figure 4-34 Trigger on channel edge falling dialog box
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U Trigger on channel edge either

| Acquisition/Trigger setup

| www.zeroplus.com.tw

Bus/Signal | Sampling | Trigger

[=I-Trigger mode

[Tlwaveform trigger

E DPatbem trigger

trigger

[ Trigger on channel edge rising

[ Trigger on channel edge faling
[ Trigger on channel edge and patt
[=)- Timer trigger

[ |Hold time trigger
[T Trigger delay

Trigger on channel either edge

Trigger channel

Example

T

< 1 3

[ pre-Fil Data

Mote: Triggered by any change of signal edge

OR

T (Trigger)

Trigger Count 1

Trigger Marks 1 Group

Defalt | [ ok ][ cancel

Figure 4-35 Trigger on channel edge either

Trigger on channel edge and pattern

Acquisition/Trigger setup

dialog box

Bus,Signal | Sampling | Trigger

[=I-Trigger mode

Lo [Tlwaveform trigger

I:‘Patbern trigger

[=I-Edge trigger

[ Trigger on channel edge rising
[ Trigger on channel edge faling
[ Trigger on channel edge either
:
E!--Tlmer trigger

[THold time trigger
[T Trigger delay

Trigger on channel edge and pattern

Sequence by Rising Edge -

Target bus =

Example

< 1 3

Ch set

Channel set

Mote: The data latch will be followed by the channel edge states

Ox |0

[ pre-Fil Data

Target Bus
Trigger Count 1

Trigger Marks 1 Group

It
{oxs5 )

Defalt | [ ok ][ cancel

Figure 4-36 Trigger on channel edge and pattern
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4.18.3.

Time trigger have Hold time trigger and Trigger delay.

U Hold time trigger

Acquisition/Trigger setup

Bus/Signal | Sampling | Trigger

Timer trigg

| User Guide v2.4

er

www.zeroplus.com.tw

=T

[=I-Trigger mode

dge trigger

: [ Trigger on channel edge rising
[ Trigger on channel edge faling
[ Trigger on channel edge either
[ Trigger on channel edge and patt

BT Hold time trigger
----- [[Trigger delay

[Tlwaveform trigger
I:‘Patbern trigger

r trigger

<

I

=

Trigger C

Trigger M,

[ pre-Fil Data

ount 1 -

arks 1 Group

Hold time trigger

Method == > 0

Mote: Triggered by setting the "Bus Width™ timer

Example

T (Trigger)

A )

..I

| Width

Default | [ ok

][ Cancel

Figure 4-37 Hold time trigger
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U Trigger delay

Acquisition/Trigger setup @I&J

Bus/Signal | Sampling | Trigger

[=I-Trigger mode
E----DWaverrm trigger Trigger delay
5----|:|Pathern trigger
Edge trigger Target bus / ch [-AU '] = [High h
[ Trigger on channel edge rising
[ Trigger on channel edge faling
[ Trigger on channel edge either Method == 1] D]
----- [ Trigger on channel edge and patt

Timer trigger
. ["|Hold time trigger Note: Triggered at after the expiration of spedified delay time period.

Example

T (Trigger)

4 | i

[] PreFill Data De l a y
Trigger Count 1 - T[ m e
Trigger Marks 1 Group
Default ] [ Ok ] [ Cancel

Figure 4-38 Trigger delay dialog box

Item Description

Trigger Mode
Waveform trigger  Triggered by user drag wave form to setup
Error Tolerance Set thetime of Tolerance, maximum is 800nsand users can also

check Autoto calculateautomatically by the program default

checked
Pattern trigger The bus/Signal setting data to trigger conditions.
Group Aand Group Group A: LAR F1 AO- A15, BO- B15.
B Group B: LAR F1 CO- C15, DO- D15.

40 channebk LAP-F1 model all ports from channel 8to D15 are
disabled. For LAPF1 trigger conditions can only be set for 32
channels at a time. However; there exists an OR relationship
between the Group A and Group; this OR condition is
automatically enabled if the user sets trigger conditions in both of
the groups.

Bus/Signal The bus set point to hexadecimal. Channel can choose five kinds

trigger mode: High Level (1), Low Level (0), Rising Edge
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(transition from low to high), Falling Edge (transition from high to

low) and Either Edge (Rising or Falling Edge).

Condition

Interval

width

Wait

To set the Interval, width and trigger the Wait functions.

The scope of input interval valuelnterval triggering can be
activated when there are at least 2 levels.

Enter the width of the range value of the timePulse-width
conditions can be set for High/Low trigger conditions.

Wait is used for multilevel triggering with High/Low conditions.
Ex: You want to set up a Rising (R), Rising, High (H) trigger wher
the High event satisfies a certain pulsavidth (PW). When an RRH
event is found, the LAPF1 will check if the High satisfies the PW
condition. If that is not the case, the LAIF1 will either keep
looking for an H that satisfies the condition and trigger when it
finds it (Wait is enabled), or it will restart the search aml look for a
new RRH pattern that satisfies the PW condition (Wait is disable(

default option).

GoTo

Preview

Trigger or the next Setup

According to the Trigger LevelAdd or delete operation can be
performed. There are 256 Trigger Levels. When the caiitions of
P1are satisfied the LAPF1 looks for an event that satisfies the
conditions of P2. When an event satisfying the last active trigger

level is found the LAPFL1 triggers.

Edge trigger
Trigger on channel
edge rising
Trigger on channel
edge falling
Trigger on channel
edge either
Trigger on channel

edge and pattern

Triggered by the signal risirg.

Triggered by the signal falling.

Triggered by any change of signal edge.

The data latch will be followed by the channel edge states.

Timer trigger
Hold time trigger
Trigger delay

Triggered by setting the@®us Widthdtimer.

Triggered at after the expiration of specified delay time period.

Pre-Fill Data

The Trigger Position combined with the Sample Depth determine
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how many bits of pretrigger data should be stored. The Pre-ill
Data determinesthe ZP, | CEA8 O AAEAOEIT O E¢
before the pretrigger data requirement has been fulfilled. If
unchecked (default option) the LARPF1 will override the Trigger
Position/Sample Depth requiremert and start storing data when
the trigger event occurs. If checked, triggering will be postponed

until the pre-trigger data requirement has been fulfilled.

Trigger Count

Trigger on the Xth event that satisfies the trigger conditions; at th

default valueof 1 the LARF1 will trigger on the first event.

Trigger Mark

Place a vertical bar on all samples that meet the trigger condition
By default, only one trigger bar is shown (the Jbar), but there can
be up to 256 trigger bars. These are numbered TO, TI2 etc.

(Trigger Marks are sometimes referred to as Cursors or Auxiliary

Cursors).

Table 4:22 Acquisition/ Trigger Setup dialog box description

4.19.

Trigger  Setup( manual)

Trigger Setup (manual) offers settings as the following figure with multiple levels

triggering, trigger wait, trigger delay and so on. LARF1 would be triggered at first

position meet conditions.
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GroupD(Port A/B) | Group1(Port C/D)

Internal Trigger
|7 -
7 6 5 4 3 2 1 0 Lol 3
PortA e L e e L | [ - ClLevel 2
e Pllevel 3
Trigger Condition |17 & = L L & 2 g - ClLevel 4
R EECE - DLevel 5
- [Level &
7 6 5 4 3 2 1 0 . ClLevel 7
Ports afalEalbagsalbalbale: Do
o [Level 3
Trigger Condition 15 14 13 12 11 10 9 8 ----Fll:eve:l?
[ Leve
Pt Pt Pt Pt = = e Level 12
- lLevel 13
Activate Interval(Time)4¥in Interval({Time)Max - ClLevel 14
Enabl - = - [Plevel 15
Wait nAave | Leus e - [[JLevel 16
Set As Pulse-width-Min Pulse-width-Max - Mlevel 17 2
Previgus Level Enable | 1.6us Enable | 203.7152ms
] pre-Fil Data
Wait interval end point Wait pulse-width end point
Al levels inactive
Default All Levels Trigger Count 1 -
Please set inconsecutive patterns at the beginning of the multiHevel trigger.
Example: XYY (recommended), XXY(unrecommendead) Trigger Marks 1 Group

)

[ Cancel OK

and

Figure 4-39 Trigger Setup( manual ) dialog box

Item Description

Group 0 (Port A/B) The first 16 channels are sampled by ports AQ5 (Group A), the

Group 1 (Port C/D)

next 16 in ports BO-15 (Group B) etc. For the 40 channel LAF1
model all ports from channel C9 to D15 are disabled. For LAR,
A,BC,D Pat, each Port has 8 portsFor LARF1 trigger conditions
can only be set for 32 channels at a time. However; there exists ¢
OR relationship between the Group 0 and Group 1; this OR
condition is automatically enabled if the user sets trigger

conditions in both of the groups.

Trigger Mode

Internal Trigger

Trigger Condition

Fulfillment of a condition set makes the LAH-1/2 emit a trigger
signal.

5 trigger conditions are available: High Level (1), Low Level (0),
Rising Edge (transition from low to high),Falling Edge (transition
from high to low) and Either Edge (Rising or Falling Edge).
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Activate
Wait

Set As Previous
Level

Default

Enable the trigger setup; this is done on a lev¢b-level basis

Wait is used for multilevel triggering with High/Low conditions.
Ex: You want to set up ®ising (R), Rising, High (H) trigger where
the High event satisfies a certain pulsavidth (PW). When an RRH
event is found, the LAFF1/2 will check if the High satisfies the PW
condition. If that is not the case, the LAIF1/2 will either keep
looking for an H that satisfies the condition and trigger when it
finds it (Wait is enabled), or it will restart the search and look for ¢
new RRH pattern that satisfies the PW condition (Wait is disable(
default option).

Copy the trigger conditons from the previous level.

Reset the level to default.

Pulsewidths and Intervals

Enable Interval
(Time)

Interval (Time) 7
Min

Enable Pulsewidth
Pulse-width z Min
Wait Interval end

point

Wait Pulsewidth

end point

Interval triggering can be activated when there are at least 2
levels.

When Interval is enabled, for the conditio set to be satisfied there
needs to be a certain distance in time from trigger level X to
trigger level X-1; the default min and max values are 180 and
8,192 clocks.

Pulsewidth conditions can be set for High/Low trigger conditions.
Set the length of periods be it High or Low as a trigger condition.
When an Interval condition is set and this option is enabled, the
LAP-F1/2 will not trigger immediately (i.e. when the H/L event
being lookedfor changes state) upon finding an event that satisfie
the Interval condition, but wait until the Interval Max number of
samples is reached and then trigger. The Interval Max is counted
from the beginning of the H/L event in question.

When a pulsewidth condition is set and this option is enabled, the
LAP-F1/2 will not trigger immediately (i.e. when the H/L event
being looked for changes state) upon finding an event that satisfi
the pulse-width condition, but wait until the Pulse-width Max
number of samples is reached and then trigger. The Pulgédth

Max is counted from the beginning of the H/L event in question.

Trigger Levels
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Trigger Level

Pre-Fill Data

All Levels Inactive

Default All Levels

There are 256 Trigger Levels. When the conditions of Level 1 are
satisfied the LARF1/2 looks for an event that satisfies the
conditions of Level 2. When an event satisfying the last active
trigger level is found the LARPF1/2 triggers. Note that Level X mus
be activated before Level XL can be activated.

The Trigger Posiion combined with the Sample Depth determines
how many bits of pretrigger data should be stored. The Pr&ill
Data determinesthe ZP, | CEA8 O AAEAOEIT O E¢
before the pretrigger data requirement has been fulfilled. If
unchecked (ddault option) the LAP-F1/2 will override the Trigger
Position/Sample Depth requirement and start storing data when
the trigger event occurs. If checked, triggering will be postponed
until the pre-trigger data requirement has been fulfilled.

Disable all trigger levels.

Set all trigger levels to default.

Trigger Count

Trigger on the Xth event that satisfies the trigger conditions; at th

default value of 1 the LAFF1/2 will trigger on the first event.

Trigger Mark

Place a vertical bar on all samples that meet the trigger condition
By default, only one trigger bar is shown (the Jbar), but there can
be up to 256 trigger bars. These are numbered TO, T1, T2 etc.
(Trigger Marks are sometimes referred to as Cursors or Adliary

Cursors).

Navigation
Back

Next
Cancel
OK

Go to the Acquisition Setup dialog box.
Go to the Trigger Properties dialog box.
Leave the dialog box without saving the setting.

Leave the dialog box and save the settings.

Table 4:23 Trigger Setup (manual ) dialog box description

4.20.

Trigger  Options

Adjust trigger properties such as Trigger Position and Trigger Delay.
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Trigger Options P —E
Trigger Properties
() Trigger Page (@) Trigger Delay
Delay Time
1 (Min: 1, Max:4035)

Ons

Mote: Trigger Page =memory length for each channel
(Min:0ns , Max: 1.431655765m)

Trigger Position
Delay Samples

10% - 0

Mote: When more than one trigger page are selected, the trigger bar (Min:0 , Max:4294967295)
will not be displayed.

Trigger in

Enable Rising

Send output signal upon triggering

[T]Enable When trigger condition is met

[ Default ][ OK ][ Cancel

Figure 4-40 Trigger Options dialog box

Iltem Description

Trigger Properties

Trigger Page Data Page; Each time acquisition as a page. Input trigger page by c

Trigger Delay Trigger a certain time or a certain amount of clock cycles after the
trigger conditions have been met. Theange goes fom 0 ns to 687.19

seconds; the default is zero

Trigger Position
The trigger position determines which samples are stored. At the
default 10%, 10% of the available memory is allocated to preigger

data and 90% to posttrigger data.

Send output signalupon triggering (Trigger Out)
See chapte2.4.2, Trigger Out can be senbn the occurrenceof 3
different events:

When trigger Send the Trigger Out signal when theAP-F1 triggers.

condition is met

When clicking Send the Trigger Out signal when the user clicks Capture.

Capture
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When clicking Send the Trigger Out signal when the user clicks Stop.

Stop

Continuously Activate Long-time Recordfunction; set the number ofcontinuous
trigger out until  trigger times. User also carcheckUnlimited number of consecutive

trigger output.

Trigger and Activate Longtime Record function set the value of that,
output pulse 0ns~1.431655765ms.
width

Table 4:24 Trigger Options dialog box descr iption

4.21. Trigger Level

See chapter4.17.2.1.

4.22. Protocol  Trigger

The Protocol Triggers are ophisticated hardware triggers specially designed for
certain protocols. These triggers open a well of triggering opportunities; for the
supported protocols it is possible to trigger on packets, read/write conditions,
addresses etc. The triggers are hardware based, i.e. everything happens in the

instrument. The LARF1 comes with 6 protocol triggers:

T 12C

T 12S

T SH

T SVID

T UART

T CAN2.0B

See the dialog box in figure 4-41 for an example of the dialog box for the 12C trigger.

88



LARF1 Logic Analyzer | User Guide v2.4 | www.zeroplus.com.tw

. Protacel Hardware Trigger M
P1
Acﬁve
Address ReadWrite Address ACK Data/Reg Address Stop
[address =] [Resd v [aex -] [ ~|[pama v |[ack | [stop -
= 1A =7
Preview
Data:0X0
[ OK ][ Cancel ][ Default

Figure 4-41 Protocol Trigger dialog box for 12C

ltem Description

Active Activate the protocol trigger.

Conditions Select thedata pattern that is to be triggered on.

Preview See aisual representation of theconstructed condition set

Table 4:25 Protocol Trigger dialog box for 12C description

4.23. Single Capture

Capture samples one time using the current Acquisition Settings and Trigger

Conditions.

Hot Key: Fb5.

4.24. Repeated Capture

Repeated Capture is used to restart acquisition periodically until a Stop Condition is

met. The Stop Condition can either be a function of number of triggers (trigger X
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times then stop) or of time (trigger periodically for X seconds then stop) ; see figure

4-42.
Hot Key: CTRL + F5.

Repeated Capture Setting @

Repeated Acquisition Settings

[] Acquisition Interval |1 second(s)
Stop Condition
(@) Trigger 10 time(s)

() Trigger 1 minute(s)

Figure 4-42 Repeated Capture dialog box

Item Description

Acquisition Choose how often acquisition shold restart. The availableintervals
Interval are: 1-2,592,000 seconds 1-43,200 minutes, 1-720 hours or 1-30
days, it is 1 secondby default.

Stop Condition

(Number of times) Choose the number of times the acquisiin should be restarted.
LAP-F1 will then restart acquisitions until the limit is reached.
1-65,536 times is available; 10 times is the default option.

(Time) Choose how long (irtime) the acquisitions should be restarted
LAP-F1will then restart acquisitions until the limit is reached.The
availabletime limits are: 1-2,592,000 seconds, 43,200 minutes,
1-720 hours and 130 days.

Table 4:26 Repeated Capture dialog box description

4.25. Stop

Stop an ongoing acquisition. The user can chose between two different software

behaviors when pressing Stop.
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T Show the previous (complete) acquisition
T Show the newly acquired data

Switch between the two alternatives in the General Settings.

4.26.  Autocapture

The Autocapture is similar to the Single Capture (chapter 4.23), but the optimal

sample rate is auto detected by the software.

Press ALT + D to open this Main Menu item with the keyboard.

4.27. Menu Layout

Analytic Range

Bars L4
Find. .. Ctrl+F
o Ta. .. Cirlts

Files Comparison. ..

Math Operation r
Hoise Filter. ..

Signal heotivity ¥

Figure 4-43 Analysis drop -down m enu

4.28. Active Range

Adjust the analysisrange by adjusting the position of the so-called Ds and Dp bars.
The Ds-bar marks the beginning of the active range and the Dp -bar marks the end.
The Active Rangeis used to reduce the size of acquisitions by hiding parts of the

acquired data. This can be useful for navigation, reducing file sizes etc. These bars

are locked whenever the user has not entered the Active Range.
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NOTE  Adjusting the Active Range will hide i not delete T data.

4.29. Bars

The ZP-Logic Waveform / State List areas come with 5 standard bars (these are
sometimes referred to as Cursors). The bars delimit the analysis range and facilitate

navigation and observation. The five standard bars are described in Table 4:27.

Bar Description
Dsbar Demarks the beginning of the buffer data area; use the Active Range functior

adjustits position.

Dpbar Demarks the end of the buffer data area; use the Active Range function to

adjustits position.

T-bar  The T-bar marks the trigger even. Press T to center the waveform viewn the
T-bar.

A-bar  Default barintended for navigation and measurementhat the user can move

freely. Press A to center the waveform viewn the A-bar.

B-bar  Default barintended for navigation and measurementhat the user can move

freely. Press B to center the waveform viewn the B-bar.

Table 4:27 Description of the five standard bars
4.29.1. Add

Users caninsert up to 250 additional bars. When adding a bar the user can select
color and where it should be positioned (in time). The bars will automatically be
named A0-A9, B0O-B9 etc. User comments can be added to the bars after addition;

see Figure 4-78.

Note that there is a second way to add bars: In pointer mode (see 4.47.1), move the
cursor to the very left part of the waveform. The pointer will converttoa plus symbol

and when left-clicking a bar will be added.
4.29.2. Reposition

Move a bar; the b a rnéwsposition will depend on how the user enters the r eposition

dialog box:
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) If the user accesses the function from the Main Menu, the chosen bar will be
placed at the center of the waveform area.

T If the user accesses the reposition dialog box by right-clicking in the waveform
area, the chosen bar will be moved to where the user clicked.

NOTE  The T-bar cannot be moved and the Ds- and Dp-bars can only be moved

using the Active Range function; see chapter 4.28.

NOTE  Users can also center the waveform on a bar by means of keyboard
shortcuts. This is not the same as repositioning the bar. To center the
display on the T-bar press T and correspondingly for the A- and B-bars. To
focus on user defined bars use the number keys. To focus on for example

the D1-bar, press 1 four time.
4.29.3. Delete

Any bar that is not a standard bar can be deleted.

4.30. Find

Post acquisition, Find is used to look up events that satisfy a set of user-defined
conditions. There are Advanced Find andEasy Find.Find the data in the Find Results

Windows. see Figure 4-45 or see chapter 4.56.
Hot Key: CTRL + F .

PressCTRL + f to move to the next event that satisfies the Find conditions and

CTRL + o2 move to the previous event.
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U Easy Find

Easy Find |Adwvanced Find Capture Find

Find Channel [p,u v]

Find Options [R.ising Edge v]

Stop Condition [Nnne - ]

Find Range [Ds v] - [Dp - | Mark Bar

Figure 4-44 Easy Find dialog box

Item Description

Find

Results Count the number of eventithin the Find Range that meet the
condition set.

EasyFind

Find Channel Choose the need to find the channel, bus Brotocol Decoder

Find Options Set corresponding bus/channel search conditions, channel choict
Rising Edge and Falling Edge or Eithétdge.. Bus condition can
choose "None", "="( § & §"Series", select "None" can facilitate
statistics the packet number and find specific packets. Choosing
"=" & o< § edit box to the input value. When choosing condition
"Series", users can input combuous data as the find condition

Find Range Set to find the range of data.

Mark Bar Mark event that meets the Find condition set with a bar; the -Aar

Stop Condition

is the default bar.

There are three options for stopping the lookup and the current
recording when the stop condition is established.

None.

Stop searching and recording when finding out the specified data
Stop searching and recording after finding out the specified

number data.

Table 4:28 Easy Find dialog box description
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U Advanced Find

Easy Find

Advanced Find| Capture Find

Find Bus [EUSU v] [ chanmel | a0 Rising Edi
Find Range [Ds - ] -z [Dp w | Mark Bar
Stop Condition [Nnne v]
Mo, Packet Packet Mo. Condition Data Type Data
1 Data - = Hex X5
[ Add ] [ Delete ] [ Feset

Figure 4-45 Advanced Find dialog box

Item Description

Find

Results

Count the number of events within the Find Range that meet the

condition set.

Advanced Find

Find Channel Choose the need to findus or Protocol Decoder

Find Range Set to find the range of data.

Mark Bar Mark event that meets the Find condition set with a bar; the -Bar
is the default bar.

No. Condition number. Set one or more condibnsto find. Meet the
conditions in order if two or more conditions.

Type Find type, select@®ond caredor GPacketh (ond caredwill ignore

Packet Name
Packet No.

Data Type

Packet name and otheitems. ®ackebfollows setting items.
Select the packet name to find.

Input packet numberin bus packets of each transmission when
Packet Name is thgpackets of numerical typde.g. Data) Default
Goéwith unspecified packet number.For example, Input 5 to packe
No.,that will find fifth Data packet in eaclsignal.

Data form to show with@atad Hexadecimal or Binary
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Data Input the value for numerical packets ois for arbitrary value.

Table 4:29 Advanced Find dialog box description

Trigger
1 '

| emoe | R
Al

Ol =]

Find Channel  gus0 v

1

Find Range Ds v > Dp w MarkBar |4

N. | Type PacketN... = PacketNo.  DastaType  Data
1 Packet Address - Hex o1

2 DontCare - - - -

3 Packet a7

]
L)
L]
L)
L)
L)
L]
L
L]
L
L]
m

add | pelte [ Reset

Figure 4-46 Advanced Find examples show

4.31. GoTo

The Go To function is used to find and navigate to a bar or a Memory Page; see the

dialog box in figure 4-46.

Hot Key: CTRL + G

. Select Bar &J

Ok

0O Q0m D -
7

p=]

Figure 4-47 Go To dialog box

To go to a bar, select one from the drop -down menu. The waveform area will center
on the selected bar. If there are several bars of type A (A0, Al, A2 etc) then click

next to move from one bar to the next. The A-bar is the default choice.
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It is also possible to go to a page (read about ZP-Logicd pagination in Table 4:6).
Input a page number and click Go To to move to the page. In Figure 4-48 the user
has used the Go To dialog box to move to page 3 as indicated by the red frame on

the page bar in the upper left corner .

LAP-F{64CH 64M) (5/N:000000-0000) - [Docl]

& File(F) Acquisition{A) Analysis(D)  Options(0) View(V) Help(H)

Sre PP HerwygwmEe -

Ol ] Contral Panel

Zoom

ECH . -

Sample Depth
671.08864ms 3

Timing (Internal)

Page(Memory Page)
= T —

Use plus and minus symbals to move away from the
current location, *+4” wil move four items forward

and so on.
= =) =
|

Trigger Position

Na\-\qatﬂr Packet List | Statistics | Memory View | Find Results

Figure 4-48 Go To example ; the File bar shows that page 3 is shown

4.32.  Highlight Data

Highlight Data colors data that satisfies a user-defined condition to make them stand

out. See the dialog box in Figure 4-49.
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Highlight Data 7 -t

Data Condition: Mirirnurn: Maximurn:

Choose Caolar: v |

[ oK ] [ Cancel ] [ Default

Figure 4-49 Highlight Data dialog box

ltem Description

Bus Name Select which bughe function should focus on
Condition Select a condition amongr, /=, /n Rangeand Not In Range= is
the default.

Value / Minimum Input the valuethat is to be met

Maximum Input the maximum value (used for Rangé Not in rangeonly) .
ChooseColor Datathat meet the condtion are highlighted with the selected
color.

Table 4:30 Highlight Data dialog box description

Figure 4-50 shows what how the Highlight Data function works. Int he example, the
conditions established in Figure 4-49 are used: The data belongs to BUSO and are
equal to zero. This are highlighted with an orange color. Had the function not been
used, these data would have had the same white background color as the

neighboring 0X1 data.

BusfSignal Trigger

| '

Al

Al

Figure 4-50 Highlight D ata exa mple; packets with Data Min = 0 are

orange
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Files Comparison
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Files Comparison examines how and where two files differ from each other. The

number of differences between the two files is listed channel by channelin the dialog

box, and new, curly traces in the waveform area evidence where the two signals

differ; see an example in figure 4-50.

Figure 4-51 shows the Files Comparison dialog box andthe result of a data

comparison of two files in table format; the two files display a large number of

differences.

Files Comparison

? [l

Enable Files Comparison

Contrast Type
@ Waveform

Select Files

i) Bus data

Reference File: [Dncl

4

Display Options
Show files horizontally

Contrast File: [Dnc?_ > l
Synchronize navigation
Start End Error Tolerance
Highlight differences
o ] S R a—
<< Hide Results ‘ [Select Channels.. J ‘ Execute | ‘ Previous | | Mext
Statistics
Channel # of differe... i
AD 2412 |—|
A1 1134
A2 512
A3 256
A4 128
A5
AS
AT
AB ol

Figure 4-51 Files Comparison dialog box

Item Description

Contrast Type
Waveform

Bus Data

Contrast thedifference of waveform in two files.

Contrast thedifference of bus data in two files.
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Select Files

Reference File

Contrast File

Select a fileNote that only open files can be chosefnly open files
are available.

Select the file that is to be compared to the Reference File. Wher
contrasting with None, theReference File settings will be used to

make an acquisition.

Settings
Start

End

Error Tolerance

Select where to start the Files Comparison, using the referenceefi
as base.You can also set it to ALL

Select where to end the Files Comparison, using the reference fil
as base.

Define how many sample pointghat may differ between the two
files before ZP-Logicregards the two filesas unequal;0-10

samples can bechosen(the default is 0).

Display Options
Show files
horizontally

Synchronize

Display the two files horizontally; unchecked by default.

Synchronize panning across the two files. This option is uncheck

navigation by defaultandond AOAEI AAT A EA 063 EI x
Highlight Mark the different waveforms with red wavy lines, the default is
differences not selected.

Apply Make changes effective.

Hide/Unhide Hide/Unhide the Results area.

Results

Select Channels

Sdect the channels to be contrasted. At least one must be chosel

by default all are selected.

Execute Perform the Files Comparison. Note that this function needs to
pre-process a temporary file; se@ote in chapter4.6.

Statistics

Results Display the status of channels contrast, PASS means the data in

# of differences

channel isidentical for the two files andFAIL means the data is
different.
The column shows the number of differences between the two fil¢

for each clannel.

Navigation
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Previous Go to the previous difference between the two files.
Next Go to the next difference between the two files.

Table 4:31 Files Comparison dialog box description

The reference file and the contrast file are displayed horizontally in the waveform
area. New, orange, wavy traces ~~~~~ (one for each channel) in the lower
window show where the two files differ. The orange waves marking the differences

can be discerned in the lower waveform area in figure 4-51.

Bus/Signal Trigger

.
S0

L

- [

-

¢ Trigger
» EUSO .
al A

- iz

Figure 4-52 Files Comparison ex; differences marked in the lower window

4.34. Image Decode

The Image Decode function is specially designed for display type protocols such as
CMOS Image, *SEGMENT LED, LCD12864, LCD1602 et€aptured data that are
decoded with one of the supported protocols are decoded and displayed asthe

original picture. This makes for a painless and straightforward verification of the data

being correct or not. See figure 4-52 for anexampleof t he functi onés
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.
Image Display{691frame-C3:3) - ﬁ

Figure 4-53 Image Decode for 7 -Segment LED

The Image Decode function supports the following protocols:

T 7-Segment LED
T CCIR

T CMOS Image

T DM114/115

T DMX512

T LCD12&4

T LCD1602

T LED Pitch Array
T LG4572

T CCIR601

Notethati t 6 s n e c e s sndhe gorrdctdusffooticeunsage Decode function to

be unlocked.

4.35.  Math Operations

Create a new trace by performing a mathematical operation on two existing signals.
4.35.1. Arithmetic Operation

Using the Arithmetic operation function users can create a new signal through one

the following arithmetic operations: Add, Subtract, Multiply or Divide.

ZP-Logic only accepts the creation of one arithmetic trace at a time.
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Arithmetic Operation &Iéj

(@ Channel Bus

Input 1: Mathematical Operation:

Input 2: Al ! Output: ouUTPUT1

[ Ok ] [ Cancel ] [ Default

Figure 4-54 Arithmetic operation dialog box

ltem Description

Channel/Bus Choose to perform the operation on signals or buses (at least two buse

must exist for this option to open).

Input 1 Select a signal

Input 2 Select a sigal to bejoined with the first one using the arithmetic
operator.

Operation The available arithmetic operationsare: Add, Subtract, Multiply and
Divide.

Output Name Input a name for the resulting trace.

Table 4:32 Arithmetic operation dialog box description

Figure 4-55 shows the resulting trace from an ADD operation on signals A0 and Al.
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3 File(F) Acquisition(A) Analysis(D)  Options(0)  View(V) Help(H)

FERAL2TINSr e B0

APos. -300ns Ol ] Control Panel

s ~ 1.06us BPos | 300ns Zoom

‘ ws s o 20ons = 2 - qoms - CEE . ©
! ! = L (L} Sample Depth

3 5.2us

Timing (Internal)  »

(&) Channel

Input 1: Mathematical Operation: | Add v

Input 2: Al Output: OUTPUTL SMHz 1GHz
50MHz g

ot | [ cened | [ efaur | Trigger Position

Mavigator | Packet List | Statistics | Memory View | Find Results

Figure 4-55 Arithmetic operation example; ADD A0 and Al
4.35.2. Boolean Operation

With the Boolean operation, users can create a new signal using one of the Boolean

operators; see Figure 4-56.

Note that an Arithmetic operation can also be performed on buses, granted that at
least two buses have been created. However, ZP-Logic only accepts the creation of

one Boolean trace at a time.

Boolean Operation [ 2 |ﬁ,|

Input 2: Al - Output: OUTPUT1

[ OK, ] [ Cancel ] [ Default

Figure 4-56 Boolean Operation dialog box
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Item Description

Input 1 Select a signal.

Input 2 Selectas second signhal to be XX to the first one.

Boolean The available Boolean operators are: AND, OR, NAND, NOR, XOR, >
Operator and NOT. NOT takes only one argument and inverts it.

Output Name Input a name for the resulting trace.

Table 4:33 Boolean Operation dialog box description

Figure 4-57 shows a trace created from signals A0 and Al using the Boolean operator

AND.

2 File(F) Acquisition(A) Analysis(D)  Options(0) View(V) Help(H)

Display Posi 5 s A=T  300ns Control Panel
Display Ra

Zoom

Bus/Signal Trigger 800ns ns -4 -200ns Ins 2 B00ns = _”s e, =
] ' " ' i i L 1 Sample Depth

3K 5.2us

Timing (Internal)  w

Input &: A0 + | Boolean Operation:
putz At v| output: oUTPUTL

SMHz 1GHz
SO0MHz et

ot | [ cenedl | [ pefauit | Trigger Position

1

4

Navigator

Mavigator ‘ Packet List | Statistics | Memory View | Find Results

Figure 4-57 Boolean waveform example: AO AND Al
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4.36. Noise Filter

The Noise Filter is used to filter out short-lasting pulses or dips in signals that the

user considers to be noise see the dialog box in Figure 4-58.

After activating the Noise Filter, users selectone or more channels to be filtered and
move them to the right column using the right -pointing arrows. To select two or

more channels at the same time, use the CTRLand SHIFT keys.

Once a channel is in the right column, the user can choose just how short pulses/dips
in the signal of that channel have to be to be filtered out. Lengths are measured in

sample points or time.

Moise Filter Setup M

Activate
Setting

o AD: |2Dns !|

A5 Al: |2Dns !|
AG

20ns

iy | .|
- A0
- A1
- B12
- A3
- 14
- A15

m

')
')

[ oK ] [ Cancel ] [ Default

Figure 4-58 Noise Filter dialog box
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4.37. Draw Analog Waveform

The Draw Analog Waveform function is used to plot traces based on the value of bus
data. It is especially useful for data that can be conveniently displayed visually, such
as an ADC output represented by a sine wave. The function is available for simple

buses (no packets); see the setup dialog box in Figure 4-59.

Analog Waveform [ 2 |ﬁ,|

Activate
Mode setting
(@ Single Analog Display

() Mixed Analog Display

Signed setting

@ Sawtooth IpCM

oK ][ Cancel ][ Default

Figure 4-59 Draw Analog Waveform dialog box

Item Description

Mode Setting
Single Analog DisplayDraw the analogwaveform on a dedicatecchannel default
option.

Mixed Analog Display Show the drawing on top of thetraces its based on

Signed Setting
Unsigned Binary data are read as unsigneddefault option.
Signed Binary data are read as signed.

Table 4:34 Draw Analog Waveform dialog box descrip tion
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Figure 4-60 shows a simple example output based on four signals changing state on

regular intervals (signals AO in dark red to A4 in green are used in the example).

LAP-F{64CH 64M) ( 0000-0000) - [Doc1]
File(F) Acquisition(A) Analysis(D)  Options(Q) View(V) Help(H)

«B @ E2RALTNSre TNy @ @ ©

Display Position:0ns -300ns Control Panel

Display Range: Zoom

TR .
Sample Depth

655.2

3% 5. 2us

Timing (Internal)  »

6d0ns
SMHz 1GHz

S0MHz e

Trigger Position

" Al0
1 [}

Navigator

RENPESDY Packet List | Statistics | Memory View | Find Results

Figure 4-60 Draw An alog Wa veform ex ample

4.38. Signal A ctivity

Signal Activity offers the user real-time views of what the probes are seeing. Two
modes are available; Real-time Frequencies and Signal Status. By means of these
functions the LARF1 monitors signal frequencies and states, thus assuming the

function of a frequency counter and that of a logic pen.
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4.38.1. Real - time Frequencies

Realtime frequencies of all channels as measured by the probes are shown; see
Figure 4-61. The frequencies are updated twice per second.

i Real-time Signal Frequencies m
() Display maximum frequency (@ Display real time frequency Detection frequency :

a0 Bammbz| g 3eswez |y mosaz| o, 28mee |, m3smz| 4 1733300 | e 2240 | ;3072800 |

ps 2oz | ag 634z | g S9H | gy 288KHz | g 2245z | ayn 75908 | g4 25503z | o 27.356K0 |

o 251z | gy 2se0akz| gy 2a37mz | gy memeE | gy 17z | g 2238400 | gg  ssame| 5 17.3es04 |

pg 2001z | g 26193z | pyg 191580z | gy 153K | gy 28003z | i3 3387 | g 12448z | g5 2427504z |

co 280z | oy 1359 | oy 328z | op 1SSk | oy 29406z | op 162 | o 7meeiz | o 27121 |

@ 12.113MH2| - 31.46304:' & 2.159KHZ| il 17.9540<Hz| BE 11.572104:' ciz | 8%z | i zg.sasscHzl — 13.?0710—!2'

po tomHz | o 13.74az | oy 23z | oy 1naamee | og s | o5 de | gg 21w | oy Lose |

ps 2037z | pg 2293k | pyp  3dosiz | pyy 49z | ppp  1se0ez | g 2331300 | prg ssvsz | g 232750 |

Close

Figure 4-61 Real-time frequencies window

NOTE  Other operations cannot be performed when the Real-time Frequencies
window is open. Also, at least two periods must be captured for the

function to work.
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4.38.2. Signal  Status es

The Signal Statuses window shows another view of the probe activity; traffic lights
indicate if channel signals are High (green light), Low (red) or transitioning (yellow);

see Figure 4-62.
Signal Statuses m
Detection frequency :

A0 Al A2 A3 A4 AD AD AT A3 A9 AlD All AlZ Al3 Al4 AlS

B0 B1 B2 B3 B4 B3 B6 B7 B8 B9 B10 Bil1l B12 B13 B14 B15

co Cc1 c2 C3 C4 €5 €8 C7 cé € Ci0 Ci1 €12 C13 C1%4 Ci5

DO DI D2 D3 D4 D5 D6 D7 Dd DS D10 Di1 D12 D13 D14 Di5

@ @ ¢
Low Level High Level Transitioning

Figure 4-62 Signal Statuses window
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Press ALT + O to open this Main Menuitem with the keyboard.

4.39. Menu Layout

«MMC 5. 15030 LA Mode (default, 4ch)
«MMC 5. 1/503.0 LA Mode (32ch)

Longtime Record. ..
Channel folding. ..

Figure 4-63 Options drop -down menu

4.40. eMMCSED (4 ch. default)

The LARF1 can decode both eMM@&.1 and SD3.0 protocols. When making a
standard purchase, the LARFL1 offers the possibility to decode 47 62 four - eMMC
signals (four special eMMC probes are delivered for this purchase). SeeFigure 4-64

for the eMMC display setup dialog box. These settings can be changed both before

and after acquisitions.

NOTE  To fully decode and trigger on all 11 eMMC signals users must purchase

the optional Full eMMC/SD function; see chapter4.41.
NOTE Itis also possible to trigger on eMMC events; see chapter NOTE.

NOTE  4CHP300ST Type A/B/C/D probe connection sequence See the table

below.

A0 A7 | BO B7

>
w
@)
W)
x
x
x
x
X
>
X
X
X
x
>
X

x
x
x
x
x
x
x
x
X
>
X
X
X
x
>
X

CO C7 | DO D7
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PROTOCOL ANALYZER eMMC PR X
Mode setting Protocol Version
(@ Backwards compatibility ) High speed
) i Protocol Version: eMMC 5.0 - Setting...
() H200 (71 HS400
Decode settings Pin Assignment
CMD Decoding [] Timing Decoding CLE: AD A3

i Enh Setting. .. A
[ Data Decoding CMD Line: | Al

Decoding format

A2 A3
1 Bit Bus SDR
A3 A3
A3 A3
512
A3 A3

Protocol Analyzer Format
Enable Hardware Reset A3

[ Default ][ Back ]’ Mext l[ Cancel

Figure 4-64 eMMC displ ay dialog box

Iltem Description

Mode Setting Change the data display method.

Decode SettingsSelect which data are decoded and displayed.

Decoding Selectbustechnology.

format

Settings Change colors and mmeric base/encodingfor numbers.
Protocol Select theeMMCversion number.

Version

Pin Assignment Select whichsignalto be displayed on which channel.

Table 4:35 eMMC dialog box

4.41. eMMCBD (32 ch)

This optional function is available for the LAP-F1.

Purchasig the optional, full eMMC5.1 and SD3.0 decoding capability, the user will

unlock 32 channels for 2 GHz sampling to fully trigger and decode all the signals of
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eMMC5.1/SD3.0. As eMMC only has 11 signals the remaininghannels can be used

for other high -speed acquisitions.
The menu is the same as the one shown in Figure 4-64.

NOTE  32CHP300ST Type A/B/C/D probeconnection sequence See the table

below.

AO A7 | BO B7

>
w
@)
o
>
99)
@)
W)
>
w
@)
W)

>
w
@)
W)

CO C7 | DO D7

4.42. eMMCEvent Trigger

The eMMC Event Trigger is a protocol trigger like those presented in chapter 4.22.
See the eMMC Event Trigger dialog box inFigure 4-65. Note that the three

commands work like a multi-level trigger.

elMMC Event Trigger &lﬂj
CMD Sequence Trigger I:l CMD CRC Error
[ cMD sequence Trigger
[~ Response CRC Error
Command Content
[] crC status Errar
None MNone
[7] Busy Status == 0| ns
Command Content {Only for CMD24/CMD25)
None Mone
Command Content
MNone MNone
[ Default ] [ 0K ] [ Cancel

Figure 4-65 eMMC Event Trigger dialog box
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4.43. /O Delay
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WWW.ZeI'Op|US.C0m.tW

The 1/0O Delay function lets users correct eMMC timing skew.

I/O Delay

|

(@ Post Calibration () Input Delay

an: 1 *52% AL 0 *§25ps
AZ 0 *02ops Ad O *025ps
[ Import H Export ” Ok ” Cancel ” Default ]

Figure 4-66 1/O Delay dialog box

Item Description

Post Calibration This option is used to adjust timing skew posgacquisition.

Input Delay This option is used to adjust timing skew preacquisition.

AO0-A3 Insert the desired delay per channel. (4 channels are available in this
example as the limited eMM@ecoder capability is used).

Import Import a timing information .cbfile.

Export Export a timing information .cbfile.

Table 4:36 1/0 Delay dialog box description

4.44. Long-time

This optional function is available for the LAP-F1.

Record

The Long-time Record (LTR) function lets the user stream data directly to the

computer over USB3.0, thus allowing much longer acquisitions than during normal

operations when the samples are stored in the LARF16 s

i nt er nBhELTRemor y

function is perfect for, as an example, burn-in tests. The maximum length of the

acquisition depends on the acquisition rate, the number of channel sampled, and the

available memory. Post acquisition, the user can search for patterns in the acquired

data.
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A relatively powerful PCis required to run the LTR function flawlessly. See Table 4:38

for the recommended PC setup.

NOTE  When the average write speed is higher than 318MB/s, the highest setting

can be used 4CH 400MHz 8CH 300MHz, 16CH 100MHz, 32CH 50MHz

B S

Long-tims Record

Enable

Mumber of channels: (AD ~ AZ)

Sample rate: [] Ext Clode
Record Length: 0 *+h 24 » m 51 =« s
Store on: Dy T | [ |Repeated Record

Maximurm record length: o0 :52: 54
Space free: 39.42 GB
Space reguired: 15.44 GB
Average transfer rate: 366.67 MB/s
Average write speed: 71.34MEfs

Ok ] [ Cancel

Figure 4-67 Long -time Record dialog box

Iltem Description

Number of dhannels

Signals tobe acquired.

Sampkrate How often samples are acquired.
RecordLength How long the LAP-F1 should acquire data.
Store on Location of stored samples.
RepeatedRecord Acquire repeatedly data until press cancel

Maximum record length

Space free
Space required

Average transfer rate

It is calculatedby the number of channel, ampling
frequencyand disk space.

Show the remaining space to record for selected disk
Estimate the disk space required for the recording.
Connected withLAP-F1 and enable LTRcheck the USE
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transfer rate automatically.
Average write speed Enable LTR and change the recorded disk, check the

speed of writing disk.

Table 4:37 Long -time Record dialog box

Item Description

Motherboard MSI H97ME35

CPU Intel i5-4460 3.2g

RAM Kingston KVR16N11/8

HDD Toshiba DTO1ACA100 * 1, Toshiba DTO1ACA200 * 4
DVvD ASUS DRW24D3ST

Power Cooltek 400 YMAT X400

Table 4:38 Standard PC requirments for the L TR function

NOTE  While running the LTR function it is recommended that the PC is not used

for anything else.

Enable LTR, software add the button AGo to the timestampg, click the button in the
red box as followed figure, and bring up the setting dialog can input the timestamp

need to go to.

® E
= ns
v

al] o

Tirmir

Position: 392, 9us.

Data Monitor | pata Lost | [l Updating waveFarm instantly while recarding

0.0000 MEfs 10000, 0000 MB/s 0.0000 MEfs 0.0000 ME(s 10000,0000 MB/s 0. 0000 MB,ils 15 (100%, Ons (0%,

| ¥avigator | Packet List | Statistics | Memory View R e et
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Figure 4-68 LTR Go to the timestamp  dialog box

4.45. Channel Folding

This optional function is available for the LAP-F1.

Channel Folding is used to mncentrate the total memory of th e LARF1 on a limited
number of channels. Much like folding a paper increases the thickness by a factor of
two Channel Folding doubles the available memory per channel if half the channels
are deactivated. The maximum memory 1 Gb available per channel Any channel can

be deactivated regardless of the port it belongs to .

. Channel Folding L 2 &J

Enable

Active channels

Port A
Port B
Port C

Port D

Current used channels: 64 Max memory per active channel: 64 Mbits

[ OK ] [ Cancel

Figure 4-69 Channel Folding dialog box

ltem Description

Enable Channel Enable the Channel Folding feature.

Folding

Port Ato D Each line epresents the 16 channels of the poifor LAP-F1.

(Checkboxes) A white check mark indicates that the channel is active. Click the
check mark to deactivate the channel, and click green, empty boxe
to activate channels.

Current used Number of chanels that have not been deactivated.

channels
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The max memory Shows the memory available per channel (irMbits) for the active

of each channel channels.

Table 4:39 Channel Folding dialog box description

NOTE  There is one exception to the duplication of available memory: For the 40
channel LAR-F1 model the active channels must be reduced to 16, not 20,
to double the memory. Thereafter, the half channels/double memory

pattern described above becomes valid.

Press ALT+ V to open this Main Menu item with the keyboard.

4.46. Menu Layout

Curzor Type ¥
Display Type »
Zoom r

w Control Fanel
v Memory Wiew
v Nawvigator

v Facket List
v Statisties

v Timing Bar

v Find Razult=

Arrange Windows k
Split Screen r
Humeric base/Encoding ¥

Figure 4-70 View drop -down m enu
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4.47. Cursor Type

The user can choose between two cursor types. Note that for both types, left/right

movement in the waveform is achieved with the mouse wheel.

Hot Key: SPACE (the cursor mode changes temporarily when the user presses and

holds the SPACE bar).

4.47.1. Pointer

In Pointer mode, the left mouse button is used for zooming; click and drag squares

with the pointer to z oom in.

T To zoom in; form squares by dragging downwards/leftwards. The area covered
by the square will be amplified to occupy the entire waveform area. In other
words, form small squares to zoom in quickly.

T Zooming out is achieved by doing the opposite of zooming in; drag squares
upwards/rightwards. The larger the square, the faster the zoom -out.

T To move a bar, left click on the bar name and drag sideways.
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4.47.2. Hand

In Hand mode, the left m ouse button is used for panning; click and hold the left

mouse button to move left and write in the waveform area.

To move a bar, left click on the bar name and drag sideways.

4.48. Display Type

The menus that appear when right-clicking in the interface are found in these

subchapters.
4.48.1. Waveform

In Waveform view, the state of each ch annel is shown as a trace that changes
between high and low depending on the state of the signal. This is the default view

mode.

LAP-F{64CH 64M) (5/N:000000-0000) - [Docl]
> File(F) Acquisition{A) Analysis(D)  Options(0) View(V) Help(H)

« B E 2B AYLITS»

Control Panel

Zoom

3XK 655.2us
’54‘:‘1‘1‘:‘- lIlIIIIIIIIIIIIII

Timing (Internal)

Figure 4-71 Waveform view

Figure 4-72 is shown when the user right-clicks in the trace area in Waveform View.
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Trace Format. ..

Add Bar
o To. ..
Flace L4
Trace Type r
Facket Wames L4

Find Fulsze-width. ..

Figure 4-72 Waveform a rea; r ight -click menu

ltem Description

Trace Format Change the appearance of traces, bus outlines and analog waveform:
by altering their color and width. In Figure 4-62, trace Al (in red) has
been given triple weight.

Notice that when right-clicking in the waveform a dotted horizontal
line appear and a channel is highlighted in the channeblumn. This

points to which trace will be modified.

Add Bar Add a bar; see chapted.29.1

GoTo Go to the nemory page or bar.

Reposition

A-bar Reposition the Abar to the cursor location.Hot Key: SHIFT + A.
B-bar Repostion the B-bar to the cursor location.Hot Key: SHIFT + B.
Ds-bar Reposition the Dsbar to the cursor location (available when Active

Range is enabled).
Dp-bar Reposition the Dpbar to the cursor location (available when Active

Range is enabled).

More Bars Reposition other bars to the cursor location, including new added bar¢
Trace Type

Square Display traces with vertical edges; this is the default option.

Sawtooth Display traces with gradually ascending/descending edges.

Packet Name Displayabbreviated (initials) or full packet name.

Find Find the pulsewidth of a signal
Pulsewidth

Table 4:40 Waveform area; right  -click menu description

Select Find Pulsewidth in the right -click menu, show as figure 4-71.
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Find Pulse-width x
B Find Options

Find Channel [AU - ]

Find Options Pulse-width:  20ns -  1.3107ms
Find Range [Dg v] -z [Dp v] Mark Bar

Figure 4-73 Find Pulse -width dialog box

Item Description

Find After setting needed condition, click the button to start searching.
Results Show the number of datahat meet the searched conditionThe results

will be listed in the Find Results window.

Find Options

Find Channel Select one channel to find pulse widttHBus cannot be selected.

Find Options  Set the condition for searching, there arén ranged Min valued & §
Ga&a

Pulse-width Input the value or range for width.

Find Range Select the search range.

Mark Bar Marked with the bar in the positionwhere pulse width is found.

Table 4:41 Find Pulse -width dialog box description

Figure 4-74 is shown when the user right -clicks in the Channel Column in Waveform

View.
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Figure 4-74 Channel/Bus column; right

Add Chanmel ..
Add Bus. ..
Add Frotocoel Decoder..

Copy

Telete

Rename

Fumeric basef/Encoding

Inwert signal (=)

Festore Chanmels to Default

| www.zeroplus.com.tw

Ctrl+E

Cirl+C

Fz

-click menu

ltem Description

Add Element

Add Channel

Add Bus

Add Protocol Decoder

Add achannel; see chapte#.14.

Add a bus; see chaptet.15.

Add a protocol decoder; see chaptet.16.

Clipboard / Format
Copy

Paste
Delete

Rename

Copy the seleted channel or bus. Leftlick with the mouse

can be combined with pressing and holding SHIFT to select

several channels or with CTRL to select a range of channels,

Hot Key: CTRL + C.

Paste the copied channel(s) or bus(esHot Key: CTRL + V.
Delete the selected channel(s) or bus(esHot Key: DELETE.

Rename the selected channel or bus. This option is not

available when multiple channels or buses are selecteHot

Key: F2.

Functions
Bus/Protocol Decoder

Properties

Numeric Base /

Encoding

Access the bus oprotocol decoder properties; see chapter

4.15and 4.16. This item is only available when rightclicking

on a bus and which menu is opened depends on whethar

protocol decoder is asigned or not tothe bus.

Change the data format; see chaptér.61.
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ImageDecode Display the data as an image; see chapt¢134.

Draw Analog Waveform Draw an analog wavedrm to indicate the change of state; see
chapter4.37.

Invert For traces, display high levels as low and vice versa. Inverte(
traces are drawn with dotted lines and a horizontal, blue bar
is shown above the channel name. Alhannels can be
inverted independently. Sedrigure 4-75.

Restore Channels to Restore all Bus/Channels settings to default.

Default

Table 4:42 Channel column; right  -click menu descrip tion

NOTE  Move the cursor to the bottom line of chann el, the cursor will turn into an
icon showing a two-sided arrow cut horizontally by a bar. Click and hold

the left key and drag to adjust the height of trace.

Figure 4-75 shows an inverted signal. Note that the trace has become dotted and

that a blue bar appears above the channel name (A3).

Figure 4-75 Signal inversion example; signal A3 is inverted

When right-clicking in the trigger c olumn, the menu from Figure 4-76 is shown. The
menu is used to set the channel 6s trigger cond

through the trigger box for the right condition.

Don' t Care
High

Law

Riszing Edgze
Falling Edge
Either Edze

Defanlt

Figure 4-76 Trigger colum ;right -click on channel menu

Iltem Description

Dond Care No trigger condition.
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High Trigger on a high level, i.e. the state of the signal is 1.
Low Trigger on a low level, i.e. the state of the signal is 0.
Rising Edge Trigger on a change of state of the signal from 0 to 1 (low to high).

Falling Edge Trigger on a change of state of the signal from 1 to 0 (high to low).
Either Edge Trigger on a change of state of the signal; either from 0 to 1 (low to
high) or from 1 to 0 (high to low).

Default Reset the trigger conditions of all channels.

Table 4:43 Trigger column; right  -click on channel menu description

Figure 4-77 shows the trigger dialog box that is shown when right -clicking on a bus

in the Trigger Column.

Bus/Signal Triager

Bus Trigger
Bus Mame Operator Value
S

Data Format

() Binary () Decimal () Decimal (Signed)
(@ Hexadedimal () ASCIT () Gray Code

() Complement

[ QK ][ Cancel ][ Default ][ Help

Figure 4-77 Trigger column; right  -click on bus menu

Item Description

Bus Name Sdect one bus to trigger.
Operator SelectG dor Mond Cared
Value Input one value when the operator select& & The value range

depends on the bus.

Data Format Binary, Decimal, Decima{Signed),Hexadecimal, ASCIIC, Gray

Code,Complement.

Table 4:44 Bus Trigger dialog box  description

When right-clicking on a bar, the menu from Figure 4-78 is shown.
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Set az Trigger Condition
Delete Bar

Dlelete A11 Added Bars
Edit Bar Hame. ..

Figure 4-78 Bar; r ight -click menu

ltem Description

Set As Trigger Setthe trigger condition of each channel to equal the state (or
Condition edge) of the channel where the selected bar is located.
Delete Bar Delete the selected bar.

Delete All Added  Delete all added bars.

Bars

Edit Bar Comments For useradded bars: Add a comment &fr the bar name. Ex: Add
START to bar A2 talisplay the name as A2 (START). Comments

can be maximum 10 characters long.

Table 4:45 Bar; right -click menu description

NOTE  The T-bar has no righti click menu.

NOTE  The A-bar, B-bar, Ds-bar and Dp-bar cannot hold comments or be deleted.
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LAP-F(64CH 64M) (S/N:000000-0000) - [Doc1]
2 File(F) Acquisition(A) Analysis(D)  Options(Q) View(V) Help(H)

« A E@ERARLNSre IRy me @m0
B Doct
o« »ow T

Scale:25MHz Display Position:0ns s s ST z A Control Panel
Total:655.2us Display Range:-1us ~ 1.06us

Zoom

B
£00ns a s 200ns B . T 5. -

s ol Sample Depth

Timin mal)  »

~Bgins

-

Figure 4-79 Example of trace formatting (ch. Al has 3pt thickness)
4.48.2. State List

State List is a numeric view of the samples. As an alternative to the waveform traces,

the State List shows all samples asdigits. If the logic state of a signal is low then i 0 0

is shown and ifitishighthen A1 6 i s shown. Unknown states are
column shows the samples of one channel and the leftmost column shows the

sampling time. The State List view is shown in Figure 4-80.
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LAP-F{64CH 64M) (S/N:000000-0000) - [Doc1:2]
&> File(F) Acquisition(A) Analysis(D)  Options(Q) View(V) Help(H)

« B = B ALII S > =

B Doct
M« » 1

Scale:50MHz Display Position:-65.18us s s Sl = z A Control Panel
Total:655.2us Display Range:

Zoom

A2 A3 A4 AF A6 AT AB AD A0 All A12 A13 414 AIG B0 Bl B2 E3 B4 E5 EB6 ET B2 EO EI0 Ell D _
[ L [ LaE - r o [ v ¥ r© F© ¥ o L [ LaE [ L [
Sample Depth

mal)  »

‘ Packet List | Statistics | Memory View | Find Results

Figure 4-80 State List view

Note that there are three main presentations of the samples in the State List. One
option is to show all samples. Alternatively, the user can select to display only those
samples that include at least one change of state or in data. Table 4:46 shows an
example of how this works: Samples #1, #2 and #3 ar e shown if the user views all
samples. If the user chooses to show changes in state only then Sample# 2 will be
hidden, as all channel states are identical to those of sample #1. The purpose of
showing samples with changes in state only is to facilitate ob servation by reducing
the quantity of displayed data. Likewise, the user can choose to only show samples

where there has been a change in the data; see an example of this in Figure 4-82.

NOTE  No view mode will delete samples, only hide them.

Timestamp ch. A2 ch. A3

Ons (sample #1) 1 1 1 1
5ns (sample #2) 1 1 1 1
10 ns (sample #3) 1 0 1 1

Table 4:46 State List example; change of channel state
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These presentation modes can be selected from by right-clicking in the State List

number area; see Figure 4-81.

hdd Bar
Flace ¥

Data Displap *

Figure 4-81 State List view; right  -click menu in the number area

ltem Description

Add Bar Add a new bar to mark a sample in the list. The bar is added to tt
line where the cursor is placedContrary to the waveform bars,

bars inthe State List are horizontalsince each line represerga

time stamp.

Reposition

A-bar and B-bar Reposition theA- or B-bar to the cursor position.

Ds and Dp-bar Repositionthe Ds- or Dp-bar to the cursor position. This option is
only availableif \ctive2 AT Q@als beenactivated.

More Bars Reposition arother bar to the cursor position.

DataDisplay

All Data All samples are shown; this is thelefault display mode.

Show changes in state Hide samples with timestamp X if no signal has changed state
only from timestamp X-1 to timestamp X.
Show changes in data Hide samples with timestamp X if no data has changdm

only timestamp X1 to timestamp X (for buses only) seeFigure 4-82.

Table 4:47 State List view; right  -click menu in the number area

Figure 4-82 showsanex ampl e of the AShow changes in dat a
function not been active there would have been tens of thousands of lines (one per

sample) instead of twenty -something.
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Scale:5MHz Display Position:-2.
Total:26.2128ms Display Range:

Figure 4-82 Show changesi n data only example (12C)

In State List view, the menu from Figure 4-83 is shown when right-clicking in the

channel row above the number area.
Add Frotocol Decoder. ..

Format Row ¥

Figure 4-83 Channel/Bus (State Listv  iew); right -click menu

Item Description

Add Protocol Decoder Add a protocol decoder see chapter.16.

Protocol Decoder Setthe protocol decoderpropertie s; seechapter4.16. This

Properties menu item is only available when clicking on a bus.

Format Row Change the channel order or resize the column widths.
Table 4:48 Channel/Bus (State List view); right -click menu description

4.49, Refresh

Af ter ctivehRranighle 0 i s activated, users <can
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4.50. Zoom

Zooming can also be achieved using the mousewhile holding CTRL;, see chapter 4.47.

Note also that all zoom functions are unavailable in the State List view.
4.50.1. In

Zoom in the waveform.

Hot Key: Z .

4.50.2. Out

Zoom out the waveform.

Hot Key: SHIFT + Z
4.50.3. Fit to Screen
Show all data between Ds and Dp in the waveform view area.
Hot Key: CTRL + ALT + P
4.50.4. Previous
Cancel the last zoom In other words; g o back to the previous zoom level.
Hot Key: CTRL + Z .
4.50.5. Cancel Previous
Undo the previous zoom command.

Hot Key: CTRL+Y .

4.51]1. Control Panel

The Control Panelprovides direct access toimportant acquisition and triggering
settings and thereby helps to speed up the u s e intéraction with ZP-Logic. An
example could be when the user wishes to redo a capture with a higher sample rate.

The Control Panel is located in the rightmost part of the window estate.
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SeeFigure 3-2 for the Control Panel right-click menu.

ltem ‘ Description

Zoom Adjust the waveform zoom level; see chaptet.50.

Memory depth Select the memory depth per channel; seEable4:16.

Sampling Mode Adjust the sample rateby selecting a value from the pull down menu,
inputting a valueby hand or by dragging the pointer of knob. Click the
grey, double arrows to switch between external and internal acquisitiol

mode; seeTable 4:16 for explanations ofthese.

Trigger The trigger position determines which samples are stored. At 10%, 10"
Position of the available memory is allocated to prdrigger data and 90% to

post-trigger data.

Action Wheel SeeFigure 4-84 and Table4:50.

Table 4:49 Control Panel description

Figure 4-84 Action Wheel

#  ltem Description

A Cursor type Switch betweencursor typesHand andPointer; see chapter
4.47.

B  Single Capture  Capture once; see chaptet.23.

C  Autocapture LAP-F1 selects the optimal sample rate and samples; see
chapter 4.26.

D Repeated Capture Capture on regular intervals; see chaptet.24.

E Trace information Show information inside the traces petween two edge$; see
the available information types inTable4:11. Note that there
needs to be sufficient space between the edges for informatior
to be shown.SeeFigure 4-85 as an exampleof times being

displayed.
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F  Previous Center the display around the preious eventthat satisfiesthe
Condition Setof the Find function.

G  Next Center the displayon the nexteventthat satisfiesthe Condition
Setof the Find function.

Table 4:50 Action Wheel description

Bus/Sigral Trigger

Figure 4-85 Time between two edges is displayed inside the traces

452. Memory View

Memory View lets users see what the memory looks like after th e signals have been
transmitted. By decomposing the packets into basic elements, the relationship
between data and addresses in a protocol is clarified. The Memory View window is

located in the Secondary Display Area

Concretely, the Memory View window consist of tables that show which data have
been read from- and written to which address in the memory. Write data are written

in blue; Read in blue; see an example of read data in Figure 3-1.

Two view modes can be accessed by rightclicking: Compact (default) and Full. The
Compact Mode saves space as tte information is presented in a matrix form;
addresses are found by adding the column number/letter to the end of the row name,
and the data located at that address is read directly from the intersection of the

row/column.
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H 4P D XELENS B S @ rocet (]

BUS(SPI Compatible(Atmel Memary) |

Address Write data Read data
0

0x0000_] I [ [ [ [ [ [ [ [ [ [ I [ [
...Unused:0X0010~0X7FFF
A Fo F

EF ED EC EB EA E9 E E7
DF DB DA D9 D8 D7

»|o|olo|m|n
kS

9

g

o

S
IS}

o|o|o|m|x|s
o

0 BF BE BD BC B BA B9 B8
AF Al AC A A

AA A9 A8
...Unused:0X8060~0XFFFF

Navigator | Packet List | Statistics [[NEXIA

Figure 4-86 Memory View window showing an SPI protocol

Item Description

M 4 P P Navigation buttons: Move between packetsThe packetin focuswill be
in the middle of thewaveform view areaand marked bythe reaction
bar (A-bar by default). Thepacket data will be displayed in the

Memory View window.

X Options; SeeTable 4:52 Memory View options dialog box description

[«
[

Import/Export/Merge : Users can import, export or mergetxt and csv

file for display in the Memory View or another software.

Refresh.

Reset Delete the data in the MemornyWiew window.

’ Write Operation: The last written data will be shown in the cells as rec
text on white background. If there is incongruence between read and
written data to the same address then errors will be shown on yellow

background.

- Read Operation: The last read data will be shown in the cells as blue
text on white background. If there is incongruence between read and
written data to the same addresshen errors will be shown on yellow

background.

Packet Show thenumber of the packetwhere the reaction baris located

i Find: Input an addressto look it up and highlight it with a blue frame.

Table 4:51 Memory view description
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Option

Packet to be Examined

Packet Location (select bar): [p,

Display

Columns per line: 16

Color

)
]
Address -_I Data (Read) -_I
Data (Write) -_I Error

oK | | cancel || Defaut |

Figure 4-87 Memory View options dialog box

Item Description

Packet The Memory Viewwill analyze the packet that is located under the
Location selected bar; he Abar is selected bydefault. Note that the Ds, Dp and

T-bars cannot be chosen.

Columns per Choose how many cells to display per line-2400 is the permitted range;

line 16 is default.

Color Change the color settings.

Table 4:52 Memory View options dialog box description

4.53.  Navigator

The Navigator is a condensed form of the main waveform that is always zoomed to
fit the entire capture of the pages in focus. It facilitates waveform navigation by
providing an overview of the entire acquisition and a tool for quick movement
between distant parts of the acquisition. The Navigator is synchronized with the main
waveform so users can shift the waveform focus from one part of the acquisition to

another simply by clicking in the Navigator.
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A light blue frame (in the left part of Figure 4-88) in the Navigator indicates which
part of the waveform that is in focus; this frame naturally changes size when
zooming as it is inverse proportional to the zoom rate. Four signals are shown at a

time; scroll up or down to focus on other channels.

The Navigator is show by default under the waveform area in the Secondary Display

area; see Figure 4-88.

Bus/Signal Trigger 1698.25 1895.125
(Rl T e V] P

S Dats
SYNC

[TPUNETId Packet List | Staf

Figure 4-88 Navigator window  example showing the AC97 protocol

4.54., Packet List

The Packet Listshows all the acquired packets in their decomposed form. By
presenting the packets in list form, the Packet List facilitates observation and analysis
of all packets and their relation. Only packets under a protocol decoder can be

displayed. The Packet List is located in the Secondary Display area; seeFigure 4-89.

If packet in the Packet List is double-clicked, the waveform display focuses shifts
focus to the location of that packet . On the contrary, double-click the waveform of a
packet, the packet list also jumped to the location of the packet, and with the red box
prompts, its packet guild grey light show. Mobile waveform window, the packet list
will also synchronously mobile display packet, on the other hand, the mobile packet

in the packet list, waveform window will not be shown synchronously move.
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TimeStamp
TimeStamp
T1meStamp
TimeStamp

TimeStamp

Xsa& = sléaa

BUSB{SPI Conpatible{Atnel Hemory))
BUSB(SPI Conpatible(Atnel Hemory))
689.7us | BUSB(SPI Compatible(Atmel Hemory)) | 6XB65 mmm

604 68us BUSB{SPI Compatible{Atmel Hemory))

702 _32us BUSB(SPI Conpatlhle(ntnel Hemory)) Bxe5 | WPDI Reserve | BX@ | WEN | Ready

D PRO ESR W3k 3E BE RID

RDSR  WPDI Reserve BP

[x05 | WPDL | Reserve | X0 | VEN | Ready |

Read Reserve Addressi1é *» Data

| 9403 | Reserve | 0X8080 ZﬁﬂBVTES

RDSR  WPDI Reserve BP

Hame

Hame

Hame

Hame RDID Manufacturer ID Device ID

[osts | oxir | oxes |
RDSR | WPDI | Reserve BP [MIENNI[Ready |

Hame

cs | Memory View | Find Results

Figure 4-89 Packet List window example showing an SPI protocol

ltem Description

Menu Bar
b 4 Settings; Open the Packet List Settings dialog box; degure 4-91.
= Refresh the content.
i A Export: Export the packet list; see chapte4.7.1
E Find a particular packet and display at the top of the Packet List
The data is highlighted with a red frame when found; seigure
4-90.
&= This also can search strig. Input a string to find and it would be
displayed the first packet of String at the top. For strings.
W Go to the previousor next packet that satisfies the Find condition.
Display Area
TimeStamp The start time ranks the packetsby ZP-Logic.
Name The packet name.
Data The data in the packet.
Length The length between the start point and the end point.

Table 4:53 Packet List Items description
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£ File(F) Ao

B

Trigger

»

[\

TimeStamp Hame Data Data |Data Data | Data | Data  Data

[suso(sus) | oso | os1 | oso |
TimeStamp Hame Data ' Data Data Data Data Data Data Data

[_-37.34us | BUSO(Bus) || 6xo | ox1 | ou2 [ exa | ex0 [ ox1 | ex2 | aw3 || 1.28us
TimeStamp Hame Data ' Data |Data |Data |Data |Data Data |Data [[Length |

mmmmmmmmm

| 1.28us |
TimeStamp Name Data Data 'Data Data Data Data Data Data | Length |
[ owrus T ousocous) | axe | ot | o | oo | e | ot | owe | aso | t.omus |

TimeStamp Data Data Data Data Data Data Data Data
BUSB{Bus) axe ax1 a2 813 axe ax1 ax2 ax3 1.28us

+ ‘ Statistics | Memorr View | Find Results

Figure 4-90 Packet List / Found item highlighted

Packet List Settings @

Bus Selection Packet Information
[7]BUS0(Bus) Timestamp Mame [ Time Difference Length
Colors

@) Text = (71 Auto Contrast Text Color
Background

4 1 b Wrap list
[] The number of Bus Data packets 15

[ OK ] [ Cancel ] [ Default ]

Figure 4-91 Packet L ist Settings

Item Description

Bus Seledbn Select thebuses to be displayedMultiple bus, can only choose

one

Packet Information

TimeStamp Select the Packetstart time to be displayedand color.
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Name Include the names of the packets.

Time Difference Time difference from packet X to packet-A.

Length Time between start packet and end packet.

Colors

Text #EAT CA OEA OA@Oswhiel 1 On AU AA
Auto Contrast Text  Automatically select text colors that contrast their background
Color colors.

Background Change the Packet Lidtackground color.

Wrap list If apacketcontains too much data for all to be shown on one lin

it is shown overtwo or more lines; selected by default.

The number of Bus When Wrap Listis enabled select how much datgacketsto be

Data packets shown per line (between 1 and 64); applies to Data only.

Table 4:54 Packet List S ettings description

Figure 4-92 shows the menu that is shown when right -clicking in the Packet List.

Hide
Display »

Colar. ..

Set az trigger condition

Figure 4-92 Packet List Right -click menu

Item Description

Hide Hide the current selection of packets.

Display Display the hidden packets.

Color Change the packetolor.

Set as Trigger Set the particular data as the trigger condition; seEigure 4-93
Condition below.

Table 4:55 Packet List Right -click menu description

A

S&| = #Maha

TimeStamp Hame Data Data Data Data Data Data
[ -65.5us | Buseceus) || me | x| oo
TimeStamp Hame Data Data Data e

TimeStamp Hame Data Data Cola _
[ 62.9a5 | bUS6(Bus) [ ox1 | Gition 0]

TimeStamp Hane Data |Data |Data |Data | Data | Data |Data [[Length |

| _-61.66us | BUSG(Bus) | mmmmmmmm

Timestamp Nane Data Data Data Data Data Data Data Data ’:‘
BUSB({Bus) axe [ihe ] ax2 [ih] axe [ihe ] [ k¥ Bx3 1.28us

View | Find Results
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Figure 4-93 Packet List / Set as trigger condition

NOTE When Data packet list more than 64, the user needs to click on the arrow
left upper corner of the Data, according to the content of the hidden will bring up the

dialog displays all the Data.

455, Statistic S

Statistics Window is under the waveform view area after activated; it displays the

guantity of positive and negative periods in a spe cific time range.

The Statistics window facilitates counting of signal transitions for each channel.
Specifically, Fult, Positive and Negative periodsare all counted. Conditional
counters are also shown; these count all periods that are shorter or longe r than a set
of user defined conditions. Finally, it is also possible to adjust the data range, i.e. to

only count activity within a certain range of the total acquisition.

The Statistics window is shown in Figure 4-94; it is open by default and located in the

Secondary Display area

Statistics
E -— Qr) ! s [] Count Full Periods [ &l

Full Periods Positive Periods Megative Periods Full Periods [... Positive Peria... Megative Perio...

Mavigator ‘ Packet List Memory View | Find Results

Figure 4-94 Statistics window  example showing an SPI protocol
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Iltem Description

Channel Selectiorfhe default option is AOA7.seethe dialog box irFigure

- 4-95.
Customize;decide which counters to show; gceptProbe (name) all
L]
parameters are selected by default; sethe dialog box inFigure 4-96.
@ Filter; only count periods that fitthe filter conditions. This function is not

activated by default; seghe dialog box inFigure 4-97.
Highlight signals;i AOE AEAT T Al O OE dodditigh§imh r8dd
see the dialog box irFigure 4-98.

” Refresh;re-run the counters if there has been any change to the acquisitio
or the settings
Countful 0O AOET AO OEAO AT 180 E Aédye wlin® Be cdunt€dE

periods

only

ALL Consider all the acquired data. This function requires the processing of

temporary files.

Table 4:56 Statistics window  description

Channel Selection ﬁ

[¥] a0 -
[#]A1
[#]az
[¥]A3
[V]ad
[¥]A5
[¥]as
[#]a7 Select Al
[
AB
[T]as Clear All
[(]ai0
[a11 -
a1z

[(la13 - || Cancel

m

i £l

Figure 4-95 Statistics / Channel selection dialog box
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Customize u

[ ] Probe
Full Periods

Positive Periods

Megative Periods

Full Periods (Filtered)
Positive Periods (Filtered)
Megative Periods (Filtered)
Start Position

End Position

Selected Data

[ Ok ] [ Cancel ]

Figure 4-96 Statistics / Customize dialog box

- Filter u .

Enable
Full Periods (Filtered)

400ns ==Time <= 1,3104ms

Positive Periods (Filtered)

200ns ==Time <= §55,2us

Megative Periods (Filtered)

200ns <=Time <= 555 2us

[ Ok ] [ Cancel ]

Figure 4-97 Statistics / Filter dialog box

Highlight Signals u

[/ Enable
Conditions
Min Max
i@ Period 10us 100us
© Frequency 10KHz 100KHz

[ Ok ] [ Cancel ]

Figur e 4-98 Statistics / Highlight signals dialog box
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4.56. LTR Monitor

The LTR Monitor window is used to monitor the data transfer between the DUT and
the computer when using the Long-term Record function. It is located in the

Secondary Display area; seeFigure 4-99.

D ata bdanitar | Data LUS [ Jupdating waveform instantly while recording

00000 MB,lls 10000.0000 MBf's 00000 MBES 0.0000 MEB/s 10000,0000 MB,lls 0.0000 MEB/s 1s EIUU %o Ons !D 2 5

|}{a‘.’igatc-:r ‘ Packet List | Statistics ‘ PE s g [cnz-time record data monitor

Figure 4-99 TLR Monitor window

NOTE  The high Lost Data percentage in the example owes to the screenshot

being taken in demo mode.

Iltem Description

Read

Read Rate The current rate at which theLAP-F1reads data.

Min Read Rate The minimum rate at which theLAP-F1 can read data.
Max Read Rate The maximum rate at which theLAP-F1 can read data.
Write

Write Rate The current rate at which the LAP-F1 writes data.

Min Write Rate The minimum rate at which theLAP-F1 can write data.
Max Write Rate The maximum rate at which theLAP-F1 can write data.
Recorded Data Data quantity currently acquired.

Loss of data Data quantity currently lost.

File Save Location where the acquired data are stored.

Data Lost

No. The number of lostdata.

TimeStamp Time of lost data.

Width The width of lost data

Updating waveform While recording, updating waveforminstantly .

instantly while recording
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Table 4:57 LTR Monitor window dialog box

4.57. Find Results

The Find results function is used to locate events within a certain data range, using a

straight-forward interface shown in figure 4-99.

Find Results
Find... Find Pulse-width. .. 1 Jump To Previous Next
Rising Edge

1

2 Rising Edge 3.2us
3 -547us Rising Edge 3.2us
4 -5643 8us Rizing Edge 3. 2us
5 -540, Gus Rising Edge 3.2us
& -637. 4z Rising Edge 3.2us
7 -634. 2usz Rizing Edge 3.2us
8 -631us Rising Edge 3.2us
] -627.8us Rising Edge 3.2us
10 -524.6Us Rising Edge 3.2us

Mavigator | Packet List | Statistics | Memory View |[ESlalist={1]i

Figure 4-100 Find Results window

Item Description

Find Bring up the find dialog box, set the need to find the bus/channel
and conditions.

Find Pulsewidth  Set the search condition and search the pulse.

Jump To Inputoneinde@ OA1 OA | AOAEET ¢ OOAQump®
Tod ci OF OEAO OAI OA ET OEA 00,

Previous Find the previous data that fitting the condition.

Next Find the next data that fitting the condition.

Number To display the number of eligible, starting from 1 until the last.

TimeStamp To show eligible time pattern.

Data Displays the starting point of the data found.

Time Difference Show the time difference between the previous result and the resu

Table 4:58 Find Results window description

4.58. Timing Bar

Scale:80us Display Position:0ns APos -150us
Total:327.68ms Display Range:-2.8ms ~ 3.21ms BPos | 150us

A-T | 150us
B-T | 150us

Figure 4-101 Timing Bar
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Iltem Description

Scale The scale is the inverse of the zoom level.
Total Total acquisition time.

Waveform Location of the current center of the waveform.
Center

Display Range Timing information for the part of the waveform currently in view.
The position ofthe A-bar; click to select another bar.
The position ofthe B-bar; click to select awmther bar.

A-T Time difference between the A and bars; click to select a

different range.

B-T Time difference between the B and -bars; click to select a

different range.

I.ﬁ. v|u v| Select a bar.

_ Memory Pageon which the baris located

E Goto the selected ba
u Reposition the selected bar to theurrent center of the waveform
area.

Table 4:59 Timing B ar description

4.59. Arrange Windows

The windows showing the files (as waveforms or as lists of states) can be moved

around freely.
4.59.1. Horizontal
Display the open files above each other.
4.59.2. Vertical
Display the open files next to each other .

4.59.3. Reset Window Locations

Reset all windows to their default positions.
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4.60. Split Screen

If more than one screen is connected to the computer ZP-Logic is running on, users

can choose to show ZP-Logic on either one of the screens or on both.

4.60.1. Show on All

Show ZP-Logic on both detected screens. The waveform area is amplified to show a

larger part of the traces.
4.60.2. Show on Primary

Show ZP-Logic on what is defined as the primary screen.
4.60.3. Show on S econdary

Show ZP-Logic on what is defined as the secondary screen.

4.61. Numeric Base / Encoding

Users can choose among seven types of number systems and encodings for the

displayed bus data; see Table 4:60. Hexadecimalis the default format.

Numeric base / Encoding Description

Binary Data are shown using the binary number system
Decimal Data are shown using the decimal number system
Decimal (Signed) Data are shown usig the signed decimahumber system;

one bit (the first on the left) is used to specify the sign

Hexadecimal Data are shown using the hexadecimal number system

ASCI| Data are encoded as ASCII charactetkis only works for

buses that comprise at least seven signals

GrayCode Data are encoded as Gray code.

Complement Data are encoded as complemesit

Table 4:60 Available data formats
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Press ALT + H to open this Main Menu item with the keyboard.

4.62. Menu Layout

About ZP-Logic
About ZEROPLUS
Help Fi
Hot key list

Send Feedback

Figure 4-102 Help drop -down m enu

4.63. About ZP- Logic

The About ZP-Logic window shows the software version, modification history, the
instrument model, serial number and so on; see Figure 4-103. This window is almost
identical to the information window shown the first time the ZP-Logic is started.

LX)

About ZP-Logic

) LAPF
ZP_ LOQIC Version : ZP-Logic V1.02.03(CNO1)
LAP-F(54CH 64M) 5/N:000000-0000

Version Information

[m

ZEROPLUS
ZP-Logic V1.02.03

Welcome to use ZEROPLUS ZP-Logic. The document includes the

version ifformation of the software.

For mare information please visit our company website
Copyright(C) 1997-2020 ZEROPLUS TECHNOLOGY CO., LTD.

Website: http:/fwww, zeroplus. com. tw

Figure 4-103 About ZP-Logic information win dow
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4.64. About Zeroplus

The About Zeroplus item on the menu takes the user to the Zeroplus website; this is

opened in a new tab in the default web browser.

4.65. Help

Click the Help item to open the Help file. The Help file contains descriptions of the
installation procedure and of menus and functions, answers to FAQsetc. It is

contains a Search function to facilitate lookups.

Hot Key: F1.

4.66. Hot Keys

The Hot Keysitem displays a list of all Hot Keys combinations. Hot Keys are keyboard
combinations that the user can press to execute an action or a function without
having to open a menu or use the mouse. Some Hot Keys require only a single

keystroke.

Users can customize the Hot Keys in the Settings menu; see chapter4.11.6 for

descriptions of the dialog box fields.

Command Hot Keys Description

Filef New arl N Create a new file.
Filef Open Ctr O Open an exit file.
Filef Close Ctrl F4 Close the current file.
Filef Save cul S Save the file.

Filef Print cul P Print the file.

Filef Print Preview ctl Alt | Preview the printing.
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Acquisitionf Single

F5 Capture the signal.
Capture
Acquisitionf Repeated _
Ctrl F5 Capture the signal continuously.
Capture
Add depth Ctl U Increase the sampling depth.
Decrease depth cul D Decrease the sampling depth.
Analysig Find Open the Find dialog box to set find
Ctrl F
conditions.
Previous Ctrl oe Go to the previous find condition.
Next cul Go to the next find condition.
Acquisitionf Add | Open the Add Protocol Decoder
Ctrl B
Protocol Decoder dialog.
Analysi§ Go To cul G Open the Go Toé. d
Viewf Cursor Type Switch between Normal and Hand
Space
mode.
Viewf Zoomf Out Z Zoom out the waveform.
Viewf Zoomf In Shift z Zoom in the waveform.
Whole page cul Alt P Whole page mode.
Recovery zoom cul z Return to the last zooming.
Cancel zoom ctul Y Cancel the last zooming.
Helpf Help Open the operating instructions of
F1
Zeroplus Logic Analyzer.
Go to A bar Move A Bar with waveform to the
A

middle of waveform area and lock it.
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Go to B bar Move B Bar with waveform to the
B
middle of waveform area and lock it.
Goto T bar Move T Bar with waveform to the
T
middle of waveform area.
Reset A bar _ Move A Bar to the middle of
Shift A
waveform area.
Reset B bar _ Move B Bar to the middle of
Shift B
waveform area.
Reset T bar _ Move T Bar to the middle of
Shift T
waveform area.
Change scale Ctrl Mouse Change the display scale of waveform
Wheel area.
Left Move the display area/active bar to
(0]
the left.
Right ) Move the display area/active bar to
f
the right.
Up R Move the display area upwards.
Down R Move the display area downwards.
Previous page Ctrl Page Up Go to the previous memory page.

Next page Ctrl Page Down  Go to the next memory page.
First page Ctrl Home Go to the first memory page.
Last page Ctrl End Go to the last memory page.
Previous view Page Up Go to the previous visible area.
Next view Page Down Go to the next visible area.
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First view Go to the front end of the current
Home
visible area.
Last view Go to the tail end of the current
End
visible area.
Copy _ Copy the selected item(s) in the
Ctrl C
channel area.
Paste _ Paste the copied item (s) in the
Ctrl V
channel area.
Delete Delete Delete the selected item.
Rename F2 Rename the selected item.
Select all _ Select all channels in the channel
Ctrl A
area.
Go to bar Move the corresponding Bar and the
Number Key
waveform to the middle of screen.
Move bar Shift Number
Move the corresponding Bar only to
Key in the main
the middle of screen.
keyboard
Cancel Esc Cancel
Open menu Alt Letterwitha  Perform the menu command(or
baseline command of other baseline).
Show waveform Wheel Move the waveform.
First channel ctl R Select the first channel.
Last channel Ctrl R Select the last channel.
Previous channel . Select the previous
Shift R

channel.(Multiple-choice)
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Next channel _ Select the next
Shift R
channel.(Multiple-choice)

Table 4:61 Hot Key descriptions

4.67. Send Feedback

The Send Feedback form can be used to contact our Technical Support if the user runs
into a problem. Users are requested to provide contact information anddescription

of the problem. Attachments can also be uploaded; s€gure 4-104 SendFeedback
dialog box
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The benefit of using the Send Feedback form to contact the Technical Support is that
data and information is automatically added to the communication: file information,
instrument model, acquisitions settings, system parameters etc. This information
makes it easier for the support team to get to the root of the problem and therefore
improves response times.

Usea's who prefer to contact our Technical Support team by means of regular email
should use the following addressservice 2@zeroplus.com.tw

Figure 4-104 Send Feedback dialog box

Iltem Description

Contact Information
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