M1221 Mixed-signal Oscilloscope

User's Guide



Copyright & 1998 by: ETC Ltd.
All rights reserved.

Contents

1. General infOormation ...........c.ceceeieierierieneneneeeeeee et 9
1.1. Oscilloscope charaCteriStiCs .........ccevererereriererierterienieneeneeseseeeeeeneen 9
1.1.1 Digital Shielding (DSH) ......cc.eovririeiriiieeeereeeee e 10
1.2. Logic analyzer CharacteriStiCs ..........cevererreeerierienieniesiesreeeeeeeeenenns 10
1.3. Dynamic address space allocation (DSA) ......c..cccocenevenecncnncncnnnn 1
2. InsStallation .......ccceceeeeienienieneneneneeeeeeene

2.1. Minimum computer requirements .....

2.2.Settingup the EM221 add-on card

2.3. EM221 device installation ...........cceceveereninieneinieneenieceeecneeneane
2.4. Settingup the EM121 add-on card

2.5.EM121 device installation ....................

2.6. Software installation ............cc.cceeuee

2.6.1. Microsoft Windows 3.X Version .........c.cccceeeveereeuennee
2.6.2. Microsoft Windows 95 and Windows NT version ...........c.cccceeee.. 16
2.6.3. Running the LogiScope M1221 program ............cceceeerereevenennns 17
2.7. Exiting the program ............ccceecevereeneeneenens .17
3. Using the device........... .. 18
3.1. EM221 Front panel... .. 18
3.2. EMI121 Front panel........ccceeeeereieeneinieeieseesieeeee e 18
3.3 MaIN SCIEEI ...nvviaieiieieieiestee ettt sttt neeneneenens 20
3.4. General control €lemMents ...........coecerueirienieirieinieeese e 23
3.4.1.0peratin@MOAES .......ceeeeierierierierierienteeieeeeieteeessestesaeseeseeseeeneens 23
3.4.2.Setting up aCtiVe dEVICE ....evververierieriirieeiieiieieieieeie e 24
3.4.3. Measuring deviCe SCIEEIN ......cc.evuerueruirerrerreeieieteienieniesiesiesienieene 25
3.4.4.Controlling the datadisplay length ..........cccccooeneininiiinniiee 25
3.4.5. Scanning through SAMPIES .......ccvevvereerrieieieieieierieriese e eeeeeeens 27
3.4.6. Controlling the time base and time base data ...........c.ccccoeecenecnene 27
3.4.7. Triggering mode CONtrols .........cccooerererenieieieieienese s 28
3.4.8. DiIgital fIlter .....eoveeeieiieiiiiieieieeee e 29
3.4.9. Sweep before trigger mode .........cceoeererieinieireeeee e 30
3.4.10. Storing the data ....... .30
3.4.11. Loadingthe data .........ccccevevereriiniiieieieieeeeee e 31
3412, TIIGEEIINE ..euvivivieeieiieiieietete ettt ettt ettt et sbe st sreseeeaeene 32
3.5. Oscilloscope control €lements ............cceceeeeeenienienieneneneeeneeeeeenee 34
3.5.1.Cursors and Erid ........coeeeuerieiiieieieee e 34
3.5.2.Channels A, Bvertical data ............ccccoeevieeviiiiiieeieecee e 36
3.5.3. Turning channels onand off ............ccccoevevienenininieeeeee 36



3.5.4.Displaymode .......cc.cceeveiriiniiiniiiniieencee e 36

355 FUNCHIONS ...ttt 37
3.5.6. Trigger controls ........c.cceceeeveeeennene .38
3.5.7. Controlling the Digital Shielding .... .38
3.5.8. Setting the range ...........cecveveevennne ....39
3.5.9. Controlling the vertical shift .............ccocevvirvieneniiniieeeee 41
3.5.10. Setting the COupling .........ccevererererinieieieeeeee e 41
3.5.11. Setting the probe attenuation ...........cceceveeeeeeierienienenenenenenne 42
3.5.12. Triggerlevel mark .........cccoeieinieiiiiecee e
3.6. Analyzer control elements

3.6.1. SINAL GLOUPS ...ttt ettt sbeereeseeneeneens
3.6.2. Displaying signal Sroups .........ccceecererereeienienienienieneeecereeie e 45
3.6.3. Triggering on digital €Vent .........c.ccocevererienienienienenesceceeeeenee 47
3.6.3.1. User defined trigger eVents ...........ccccoeeeeeneerenceeneeceececeeenenne 43
3.6.3.2. Other synchronization settings ...... ....50
3.6.4. USING CUISOTS ..c.veveveereeereeeeireneenennns ....50
3.6.5. ClOCK SOUICE ...ouvinvitieiieiieieete sttt 50
3.7 MAINNCIU <.ttt ettt sttt sttt ettt e b e sbestesiesie e 52
3.7.1.1. Setting parameters of individual devices ............coceeeeeririneccnnne 52
3.7.1.2. Automatic detection of measuring devices ..........cccoevveeererennene 53

3.7.1.3. Printing the measurement report ................... ...53
3.7.1.4. Exporting data ..........ccccecerereeuennene .53
BT LS HEIP e 54
3.7.1.6. Setting up some of the features ...........cccoceveeireneincicecen 54
3.7.2. Oscilloscope menu items ................... .55
3.7.2.1. Device testing ...........cc.c....... .55
3.7.2.2.Settingthe digital shielding . .56
3.7.3. Logic analyZer MenU items ..........ccceveruereereenieneenienienienreeresieeeeeneenns 56
3.7.3.1. Preset trig@er EVENLS .......ccueerveireeieierieceienieiesiecete e ceneseenee 57
3.7.3.2. Signal groups ................ .57
3.7.3.3. Signal group Sets ........cceeveveerrerrererennnns .57
3.7.3.4. Save display settings of logic analyzer .. ...58
4. Oscilloscope hardWare ...........ccceovevuereireninieieieieieese e 59
5. Logic analyzer hardware .............ccoeoereneinieninineeeeee e 60
6. Performance characteriStiCs ...........ecevveiruerieerieinieieeeecseeecseenene 62
6.1. Vertical deflection system - DSO ........ccocceeirieieiieiieieienieneeeeeeene 62
6.2. Logicanalyzer data inputs

6.3. External CLOCK INPULS ......co.eeieiirienienienenierieeteteee e
6.4. Horizontal deflection SyStem..........coceeeereirienieireeieecee e 64

6.5. TTIZEEIING ....evenieieieieieeei ettt ettt ee 64

6.6. AUXIIArY ZENETALOT ......coveuieiieieieiieieteereet ettt 65
Appendix A : Hardware reqUir€ments ............ceceeveeereerenenerieneneereeneens 66
Appendix B: Host environments ............cccceceeeeereencnnen ...00
Appendix C: m221fnc.dll library standard functions.... .67
Appendix D: Fast Fourier transformation ...........c..ccceceveceninncnecincnencns 67
Appendix E: Multi Wave .......ccooueiiriiiiiinieeeeeee et 68
Appendix F: TIme base ranges .........c.ccvveeeruinieenenieineeneieeneeenieneenens 69



User’s Guide M1221 Mixed-signal Oscilloscope

The ETC company would like to thank you for purchasing the ETC
Measuring Lab device. We believe that it will meet your expectations. To
keep you informed, please fill out the registration card, you have obtained
with the shipment. In case you need any assistance, do not hesitate to
contact our nearest distributor:

Package Contents

The Oscilloscope set you have obtained contains:
1 pc— EM221PC add-on card
1 pc— cable with a plug on one end and an alligator clip on the
other one
1 pc- cable withaplugon one end and a standard clip on the
other one
2 pcs—module connection wires
1 pc- 3.5 inch disk containing SCOPE software
1 pc-User's guide

The logic analyzer adapter set contains:

Ipc - EM121PCaddoncard

Ipc - EA121 input adapter

2pc - EA327/9 set of connecting clips

lor2pcs - 3.5 inch disk containing LogiScope software
Ipc - User's guide

Warranty conditions

The Limited Warranty set forth below is given by ETC Ltd. with respect
tothe M 1221 Digital Oscilloscope and Logic Analyzer package excluding
the LogiScope software. This limited warranty is only effective upon
presentation of the warranty card. This product is warranted against
defective materials or workmanship for halfa year (when the registration
card is filled out and sent to ETC warrant period extends to one year), and is
limited to repair, adjustment and/or replacement of the defective product.
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Within the warranty period ETC will repair or replace the product free of
charge, while the shipping fee is paid by the customer. After the warranty
period, ETC will charge for parts, labor and shipping fee when returning the

merchandise to the customer. ETC shall not be responsible for any abuse,
misuse, accident, negligence, or modification by anyone other than the

manufacturer.

Software license agreement

This legal document is an agreement between you, the end user, and
ETCLtd. By installing this product on your computer, you are agreeing to
become bound by the terms of this agreement and warranty conditions.

1. GRANT OF LICENSE. ETC Ltd. as Licensor, grants you, the
License, anonexclusive right to use and display this copy of the SCOPE
and LogiScope software (hereinafter the ,,SOFTWARE®), thisEM221 and
EM121 add-on cards and accompanying written materials, on a single
COMPUTER at asingle location and only together so long as you comply
with the terms of this License.

2. OWNERSHIP. As the LICENSEE, you own the magnetic or other
physical media on which the SOFTWARE is originally or subsequently
recorded or fixed, but an express condition of this License is that ETC Ltd.
retains title and ownership of the SOFTWARE recorded on the original disk
copy(ies) and all subsequent copies of the software, regardless of the form
or media in or on which the original and other copies may exist. This License
isnotasale of the original SOFTWARE or any copy.

3.COPY RESTRICTIONS. This SOFTWARE,EM221 andEM121
add-on cards and accompanying written materials are copyrighted.
Unauthorized copying or copy attempt of the EM221 or EM121 add-on
cards, including cards which have been modified or included with any other
system, or of written materials is expressly forbidden. It is, however, allowed
to pass SOFTWARE on as the DEMOversion. You may be held legally
responsible for any copyright infringement which is caused or encouraged
by your failure to abide by the terms of this License.

4. DISCLAIMER OF THE WARRANTY OF ANY KIND
CONCERNING SOFTWARE. This SOFTWARE and accompanying written
materials are provided ,,AS IS“ without a warranty of any kind. Further,
ETCLtd. does not warrant, guarantee or make any representations regarding
the use, or the results of use, of the SOFTWARE, EM221 or EM121 add-on
cards or written materials in terms of correctness, accuracy, reliability,
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currentness, or otherwise. The entire risk as to the results and performance
ofthe software is assumed by you.

Trademarks

MS-DOS, Microsoft Windows, Microsoft Windows 95, MS Office, MS Excel,
MS Word are registered trademarks of Microsoft Corporation.

IBM PC, OS/2, WARP, VGA are registered trademarks of International
Business Machines, Inc.

Recommendation for the use of EM221
and EM121 devices

-Readthe README.TXT file before working with the device.

- Before adjusting or installing the add-on cards turn your computer off.

- Secure the front panel with the screw before turning your computer on.

- Do not attempt to set trimmers located on the add-on card.

- When setting base address always install just one jumper.

- Do not connect the voltage exceeding—4 V to +9 V range to the analyzer
inputs.

-Donotconnectany other device than EA121 tothe EM 121 connector.

Who is this book addressed to

This book is addressed to the users of the digital storage
oscilloscope M221 and the logic analyzer M121. In order to fully understand
the book and the software, the user should have a basic knowledge how of
operating a device of this type, and some basic knowledge of working with
Microsoft Windows. In case you have problems with the environment, please
consult MS Windows User’s Guide.
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1. General information

The information contained in this chapter will help you to understand the
features of the M 1221 ETC Measuring Lab devices.

1.1. Oscilloscope char acteristics

The M221 dual channel digital storage oscilloscope uses the EM221
add-on card for data collection, and a PC computer for data processing.
The accuracy of measurement is provided by a combination of the stability
of parts used in EM221 and of computer calculations. Information
concerning device characteristics are part of the hardware; therefore, there
is no need for any additional calibration data.

This oscilloscope allows the user to measure waveforms using two
different channels with a resolution of 8 bits. The vertical deflection system
range is from 50 mV/div to 2 V/div in a six steps sequence. The input
impedance of this device conforms to the usual standards; it is therefore
possible touse eithera 1:1 ora 1:10 probe. You can set the coupling (AC or
DC) for each channel individually. One step in the track vertical shift is
smaller than 1% of'the oscilloscope screen range. You can select the trigger
source to be channel A, channel B, External trigger input or their
combination. It is possible to set the trigger level individually for each
channel. External trigger inputis TTL compatible. EM221 chipset allows
data collection frequency to be a maximum of 20 MS/s (megasamples per
second), it means that it is not possible to sample nonperiodic waveforms
faster than 50 ns per sample. However, the random sampling method allows
the possibility of sampling periodic waveforms at the rate of 0.5 ns per sample
(2 GS/s). The time base range is from 20 ns/div to 2 s/div (when measuring
periodic waveform).

The M221 digital storage oscilloscope is equipped with two A-D
converters, that allows independent measuring on both channels, without
any distortions, that can happen when using oscilloscopes with multiplexed
measuring channels. The record length of each channel is 8000 samples
when the sweep runs after the trigger. Furthermore, this device allows to
run the sweep before the trigger. In this mode it displays 7872 samples before
the trigger and 128 samples after the trigger.
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1.1.1 Digjtal Shielding (DSH)

To solve the problem of the interference of the computer circuits
and ofthe display unit to the measured object, ETC Ltd. has designed Digital
Shielding circuits that are cheaper and as equally effective as the classic
electromagnetic shielding of input circuits. DSH circuits remove all
interference not synchronized with the measured signal, and it does not
affect the frequency characteristics of the measured signal. The only
negative effect of DSH is a longer time period of stabilization. It is, however,
very simple to turn the DSH off using the on-screen controls. You affectthe
PC and monitor interference level in a positive way by keeping the rules
that will be described later. The level of efficiency of DSH corresponds to
the DSH level factor thatcan be setto 2, 4, 8, 16, 32 and 64. The higher the
level you choose, the longer it takes to stabilize.

1.2. Logic analyzer characteristics

Connectingthe EM121 Logic analyzeradapterto the EM221 DSO,
allows the acquiring of data of 16 digital channels. Besides this, it also creates
two external clock inputs additional trigger inputs that can control not only
the data acquisition of the logic analyzer, but also sampling of the
oscilloscope.

The logic analyzer adapter is not equipped with clocking and time
base circuits. It uses the time base of the EM221 DSO card. All oscilloscope
modes can also be used with logic analyzer. The accompanying software
allow you to use the device in following modes:

-Oscilloscope

-Logicanalyzer

-MSO 1 (Mixed Signal Oscilloscope)
-MS0O2

-MSO —user

The logic analyzer mode allows to analyze digital signals, where each
ofthese signals can be displayed as standalone signal, can belong to a group
ofsignals orcan bereconstructed to the analog waveform.

The MSO 1 and MSO 2 modes allow display of both digital and
analogue data and control of the main elements of both devices. The
difference between these two modes is in way of displaying data and
controlling the device.

The MSO —user mode allows to display analog waveforms as well as
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digital data on the same screen. Using this mode, user can move the groups
control elements anywhere on the desktop.

Itis possible to trigger data acquisition from any ofthe oscilloscope
and analyzer input signals. This means that it is possible to trigger both
analyzer and oscilloscope from any of the oscilloscope channels as well as
from any combination of values of analyzer signals.

Ifyouhave the EM121 Logic Analyzer adapter connected to the
EM221 DSO card, it is still fully useable as an Digital Storage Oscilloscope,
therefore it is no problem to continue using the single purpose SCOPE
software with any hardware adjustments.

1.3. Dynamic address space allocation (DSA)

A serious problem with measuring devices designed as PCISA add-
on cards is the lack of I/O address space. To solve this problem ETC Ltd. has
designed the DSA system, which allows you to connect 248 devices using
just81/0 addresses. We will describe the DSA system very briefly. In case
youwould like to use the EM221 card in bigger systems, please contact the
manufacturer.

Each device using the DSA system allocates eight consecutive I/
O addresses. The lowest one is called the Base Address and ajumper on the
add-on card indicates its value. To differentiate the active device, there is
also the Module User Code (MUC) thatis also indicated by a jumpers on
the add-on card. The MUC value can be from 0 to 7; therefore only eight
devices of the same type can be installed into the same system. Make sure
that the EM121 base address is set to the same value as base address on
EM221 beforeinstalling. The MUC code can be setto any value, even the
same as onthe EM221.

WARNING: Wheninstallingtwo devicesof thesametype, makesur ethey
donot havethesameMUC.

Page 11
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2. Installation

Thischapter containsall thenecessary information concerningthe
installation of hardware and software.

2.1. Minimum computer requirements

- 386 compatible computer

-4MBRAM

-3.5inchFDD

- VGA display adapter

- mouseor other pointing device

-2MB harddisk freespace

-MS Windows 3.1, MS Windows 95 or MS Windows NT, depends
on purchased software version.

2.2. Setting up the EM 221 add-on card

Before installing the module to the computer it is important to set
the Base Addressand MUC.

To set the Base Address, simply install one jumper to the BASE
part. When looking on the card (front panel is on right side), jumpers
represent the following addresses (from left to right): 100h, 108h, 110h, 118h,
120h, 128h, 130h and 138h. In case you want to add this device to the EML
System (ETC Measuring Lab), it is important to set the same base address as
on the already installed devices. Default base address is 1 10h and there is
usually no reason for changing it.

WARNING: Never install twoBaseAddr essjumpers. |t can causeadevice
tomalfunction.
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MUC Base address

Tosetthe MUCyou can install any combination of up to three jumpers
onthe EM221 add-on card in the MUC part. The jumpers represent the
following values (from left toright): 4, 2, 1. To set the specific MUC, please,
see the following table:

MUC 4 2 1
0 CLOSED CLOSED CLOSED
1 CLOSED CLOSED OPEN
2 CLOSED OPEN CLOSED
3 CLOSED OPEN OPEN
4 OPEN CLOSED CLOSED
5 OPEN CLOSED OPEN
6 OPEN OPEN CLOSED
7 OPEN OPEN OPEN

WARNING: Itiscrucial that notwo devicesof thesametypehavethe
sameMUC. Such situation usually leadsto system malfunction.

Page 13
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IDEA: We recommend you make a note of the MUC. It will ease the
installation of the software.

2.3. EM 221 deviceinstallation

To install this device, simply insert it into any open ISA Bus slot.
Please, consult this action with your computer dealer. Always turn your
computer off before installation. Before you turn your computer back on,
put the screw back in its place.
Tominimizeinterference obey thefollowing rules:

-Install thedeviceasfar fromthe power sourceaspossible.
-Leavetheby slot open.

These rules are not categorical. Not following these rules, can just lead to
an increase in interference.

2.4. Setting up the EM 121 add-on card

Before installing the module to the computer it is important to set
the Base Addressand MUC.

Setthe same Base Address, as onthe EM221 card, with which the
analyzer will cooperate. When looking at the card (front panel is on right
side), jumpers represent the following addresses (from left to right): 100h,
108h, 110h, 118h, 120h, 128h, 130h and 138h.

Base MUC
address
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WARNING: Never install two BaseAddr essjumpers. It can causeadevice
malfunction.

To setthe MUC, you can install any combination of up to three
jumpers on the EM221 add-on card in the MUC part. The jumpers represent
following values (from left to right): 4, 2, 1. To set the specific MUC, please
see the table in chapter 2.2. Setting up the EM221 card.

IDEA: We recommend, that you make a note of the MUC. It will ease the
installation of the software

2.5. EM 121 deviceinstallation

Afterinstallation of the EM221 DSO card, as described in chapter
2.3.,itisnecessary to insert connection cables to the installed EM221 device.
Hold the EM121 device above the EM221 device and insert the loose ends
ofthe connection wires into the shells onthe EM 121 card. Insertthe EM 121
device into the ISA Bus slot and secure it with the screw.

Page 15
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2.6. Softwar einstallation

There are software versions for MS Windows 3.1, MS Windows 95
and MS Windows NT available. The standard M1221 shipment includes
only one of these versions. It is possible to purchase more software versions
foran extra fee.

The LogiScope software has to be installed on the hard disk, and
itneeds approximately 2 MB of free space.

IDEA: We recommend that you make a backup copy before the first
installation.

WARNING: When installingmorethan oneEM 221 or EM 121 device, it
isnot necessary toinstall thesoftwaremorethan once. Itispossibleto
contr ol sever al devicesusingjust asinglesoftwar epackage.

Software is provided on one or two 3.5" disks. It contains the SETUP.EXE
program that installs the whole software for you. A version of the host
operating system is indicated on the disk label.

2.6.1. Microsoft Windows 3.X version

1. Insert the install disk into A or B drive.

2.RunWindows3.1

3. Start PROGRAM MANAGER

4. Select FILEfromthemainmenu

5. Sdlect RUN

6. Input ,, a:\setup.exe” or , b:\setup.exe’

7. After running theinstallation software, follow theinstruction on the
screen.

8. After theinstallation isfinished, removethedisk from thedrive and

storein asafe place.

2.6.2. Microsoft Windows 95 and Windows NT version

1. Insert the install disk into A or B drive.
2. RunWindows 95 or WindowsNT
3. Openthe Control Panel group
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4. Select Add/Remove programs
5. Enter thename and location of theinstallation software
La\setup.exe” or , b:\setup.exe” and pressENTER
6. After running theinstallation software, follow theinstructionson the
screen.
7. After theinstallation isfinished, removethe disk from the drive and
storeinasafeplace.

2.6.3. Running the L ogiScope M 1221 program

After asuccessful installation, SETUP createsagroup called ETC
Measuring Lab. Inthisgroupyouwill findaniconwhichrunsthelL ogi Scope
M 1221 program. Y ou can run the program by doubleclicking, or pressing
ENTERwhenitisselected.

When running theprogram for thefirst time, theprogramtriesto
find and work with adevice onthe default base address (110h) and the
default MUC (0). In caseyou havemoved thejumpersonthecard, an error
messagewill appear and Demo modewill start. How tofix thisproblem see
chapter3.7.1.1.

2.7. Exiting the program

Itis possible to exit the program by several different ways:

- Select the item File/Exit from the main menu and press ENTER
-Press ALT+F andthen ALT+E
- Use the host environment controls for exiting the running program

When exiting the program, program will ask whether you really
want to exit. If your answer is positive, it will end. In case your reply is
negative, it will keep running.

Page 17



G-Q

User’s Guide M1221 Mixed-signal Oscilloscope

3. Using the device

The following chapter describes the usage of the M1221 measuring
device that comprises of two interconnected devices: the EM221 DSO,
and EM121 Logic Analyzer adapter. After the installation you can control
both devices using the LogiScope software.

3.1. EM 221 Front panel

All connectors are located onthe EM221
card’s front panel. Two BNC connectors are used to Channel A
connect A or B channel. Beneath the two BNC
connectors, there are three sockets. They have the
following purpose:

| O/
GND - common potential (ground)

ET - external trigger input o 1
O

O

CG- Auxiliary generator output

|

E

A C!

D

/

BEM221

3.2. EM 121 Front panel

The EA121 adapter can be connected to the connector located
onthe EM 121 front panel.

WARNING: Do not connect any other devicethan the EA121 adapter to
theconnector located ontheEM 121 Front panel.

Twossets of clips can be connected into two 10-pin connectors located on
the input adapter. Clips connected into left connector connect signals
numbered 0 to 7, and external clock input C1. Clips connected in the right
connector represent signals numbered from 8 to 15 and external clock input
C2. Inputs can be easily distinguished by the color of wire. To find out
which color represents which signal see following table:
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signal's name wire's colour connector
0 brown left
1 red left
2 orange left
3 yellow left
4 green left
5 blue left
6 violet left
7 grey left
C1 white left
GND black left
8 brown right
9 red right
A orange right
B yellow right
C green right
D blue right
E violet right
F grey right
Cc2 white right
GND black right

WARNING: Donot connect voltageexceedingrange—4V to+9V tothe
deviceinput.

Page 19
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Trigger LA
: : : : : ; I
- —— 20 T )
P[RS | Load Data Save Data B Sweep Time Base Trigger Mode
Folll Xyl |[aaa _ | [dat2 _ | 1:20 4oz ao | o
Analyzer mode FETl] vl |[0m 2 e | 001 (2 e jj % HTH|DFE| 172
1 B |a0|Bn|cH|on| 10)20] 3] 20| ] x| 11 | ] 1 ]| cnt 1] e
Mixed mode 2

Page 20 Page 21



User’s Guide M1221 Mixed-signal Oscilloscope M1221 Mixed-signal Oscilloscope User’s Guide

TECE e 3.4. General control elements

File Device Data QOsciloscope  Analyzer Settings Help

Device: Display mode
IAnaIyzer ‘I Im .
Fa Souce 3.4.1. Operating modes
T' ! : x: : ﬂ%%% The control element in the upper right hand corner controls the
rc =l| =l| = . . . . . .
= = operating mode and the design of the virtual device window on your monitor.
Channels i
AcilB N S 1.0scilloscope mode
p
& : :’J 2.Analyzer mode
¢ ol En B 0] 0 0 = 3.Mixed mode—MSO 1andMSO 2
T S| ST N 4.User defined MSO mode
ST >E >0~ ~I
j{ﬂm ﬁ D A1) 0] 0] D .
de o Tiger LA | Oscilloscopemode
@ g L1 This mode serves only for the controlling the M221 DSO. Itis possible to
e g TTL 0 . .
j[a] ﬂ s display only analog waveforms acquired by EM221 card.
[E] o
A
jglen ﬂ o [[o0r 2 = oot 2 wnes| |+ |- || 2w ﬁ DF.H % Analyzermode
i 28]
AN BE|cl| DE| 1] 20) 30] 20| 1 =] 7] | Clidint_ | €1 | This mode is for controlling the M121 Logic analyzer. The screen can only
display the digital waveforms measured by the M121 device.
User-defined mode
Flt = Mixed modesM SO 1and 2
Mama TSR _ll —f e ‘ ‘ ‘ These modes will let you take advantage of measuring and displaying mixed
e o B signals on one screen. There are all the control elements necessary for
G g - CEEEET - I01] controlling both devices at the same time. The difference between these
o 8 = e [aocim s T e two mixed modes is in the size of the screen and in location of some control
T 1) e E T [uadeved 2] elements.
Humen o D= Cursors I sooov T T Source
3|y = ol o] o]
e | User defined M SO mode
= | Ret | . . . . . . .
= | Ghanek This mode is very similar to the mixed ones. It is also used for controlling
Zlaeup o both devices. However, in this mode the user can place the group of control
of R P
e | elements on any place on the desktop where it fits best.
: Analy‘z-erTHngrﬂ ' Bn =l ;E
0 ﬂ 2] |l ;mi”; 1 ;g ;E ;; All control elements directly related to specific channel are color-
o i%‘ o (A e 08 | coded (i.e. they are marked with the channel color). For example, the color
3 E‘ B E‘ 2l aa | Lolxo 3 of channel B is yellow, therefore all control elements directly related to
40| co| | mecl Recl A lpH EN|
= i Load Data Save Dala B Sweep Time Base Tringer Morde Channe] Bare ye]]OW.
; j Eﬂ ol vl e e o a0 b ) A Ao 1] &
7] ro| | e wll| | oo S ] oo H el | ] - [ HTH]DFE| 122 |
e 100 |82 |an|ofEW] on] vjza) 3uan] [l K e e ] IDEA: In case you are not satisfied with channel colors, it is possible to

change them. See Main menu Settings | Color.

Page 22 Page 23



User’s Guide M1221 Mixed-signal Oscilloscope

Control elements, which turn functions on and off are green when
they are ON and red when they are OFF. Every single element can be
controlled by either keyboard or mouse. Software was designed to be easy-
to-use, keeping all MS Windows control standards. In the following text,
the mouse control will be described as a main, and the keyboard one as an
additional. You should understand the following terms in order to understand
the rest of the text in this manual.

Click - point the mouse cursor over the component press and then release
the left mouse button.

Double click - point the mouse cursor over the component and click twice
quickly.

Drag - point the mouse cursor over the component you want to move and
press the left mouse button (do not release). Move the mouse cursor together
with the component. After releasing the mouse button, component will move
to its final position.

Recommendation: Towor k with theL ogi Scopesoftwar e, wer ecommend
youtouseamouseor other pointingdevice. Oper atingthesoftwar ethrough
thekeyboar d seemsvery clumsy compar ed tousingamouse.

3.4.2. Setting up activedevice

The LogiScope software allow you to control several devices
connected to your computer. Using the control element in the upper left
hand corner you can specify the device you want to work with. Such a
device will be referred to as active device. After,
clicking on this control element the list of all devices
that are configured to work with the LogiScope
software will appear. To add and remove devices from
the list see chapter 3.7.1.1. Setting up parameters of individual devices.

[ Device
| Analyzer :_I

3.4.3. Measuring device screen

By the term "Measuring device screen” we understand the rectangle
part in the middle of the monitor screen; The screen displays analog
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waveforms acquired by oscilloscope and digital signals acquired by logic

analyzer, as well as grid, T

Iy . L
horizontal and vertical cursors, SILA M I | TN
w1 ) B/me il
LRl JLL L

areference cursorand atrigger
mark.

The Measuring device |
screen has two different sizes
depending on device operating
mode. Ina Split screen 2 mode
the screen will get larger so you
can see non-overlapping digital
and analog waveforms.

3.4.4. Controllingthedatadisplay length

Beneath the measuring device screen there is a group of elements
controlling the data display length. There are 8000 samples measured and
stored into memory for each oscilloscope channel and each
of'the analyzers channels. The device screen, however, can

B Sweep

display a maximum of 400 samples, it is therefore very | 1:20
important to indicate which samples are to be displayed on ;I ;I
the oscilloscope screen. Default setting is 400 samples from

8000. This is indicated in the upper part of the B Sweep m ﬂ m
window by 1:20 label, because just 1/20 of stored samples is

LI}

displayed. By clicking the ”+” or ”-” buttons it is possible to change the
display ratio form 1:2 to 1:20 (See tab. 3.4.4)

Table3.4.4.
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one pixel on screen
represents x measured

displayed data

length samples
1:20 400 1
1:10 800 2
1:4 2000 5
1:2 4000 10
1:1 8000 20
Oscilloscope

When the ratio button is off, data is displayed in a 1:1 ratio, otherwise
the display ratio is equal to the ratio indicated on the button. The LogiScope
software allows the user to choose one of the three modes of transformation
x samples into one pixel. To choose the transformation mode simply click on
one of'the three transformation buttons.

Maximum: from x measured samples the computer displays the maximal
one

A : :
Average: the computer computes the average value and displays it
onscreen

one

The standard setting of these control elements is Average.
The Average mode has a special feature of smoothing out the waveform;
therefore it does not display any glitches. If you are looking for any
imperfections switch the transformation mode to Minimum or Maximum.

Minimum: from x measured samples the computer displays the minimal

Analyzer

When display mode is setto 1:10, 1:4, 1:2 or 1:1 there are always
several samples displayed as one pixel on the screen (see table 3.4.4.). When
transforming several samples into one pixel, software always takes the first
sample and displays it. Therefore buttons Maximum, Average and Minimum
have no effect.
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IDEA: When using 1:20,1:10, 1:4 or 1:2 display mode, it is possible to set
the beginning of the data display to another value than the beginning of
the databuffer.

IDEA: When using 1:20 display mode, one pixel on screen represents one
sample without any further transformations. This mode; therefore, should
be used as basic.

3.4.5. Scanning through samples

A scroll bar is located right under the measuring device screen. Using
this scroll bar the user is able to scan through the samples. The very left
position corresponds to 5
data displayed from the
very beginning of the whole array of 8000 samples. The very right position
corresponds to the end of the 8000 sample array. When using 1:1 ratio any
scroll bar movement causes two grid colored cursors to appear. The area
between these two cursors will be zoomed to the whole device screen when
switched to the B sweep.

3.4.6. Controlling thetime base and timebase data

To control the time base thereis ascroll barlocated in the lower part
ofthe time base window. Above this scroll bar there are values representing
time base settings. To set the time base, simply grab Time Baze
the scroll bar and move it either left or right. Moving | [l 100 nsfd .l
it left causes the time base to lengthen (i.c. allows | *H 77.50 ns
measuring slower events). Moving the scroll bar right ) i
causes the time base to shorten (i.e. allows measuring %ol 1.498 MHz
faster events). By clicking on the arrows on the sides ol [
of'the scroll bar we can change the time base in steps. The current time base
is displayed above the scroll bar in seconds per division.

- thismark is displayed only when the device worksin ||| {1 ms/d
samplingmode.
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Jll WARNING: You canturn the sampling mode on only when data
acquisitionistrigger ed from theoscilloscopechannels.

Besidestheval ues corresponding directly to thetime base setting, the
softwareal so displaysthefollowing datameasured with theuseof vertical
cursors(only if they areon):

- time from beginning of displayed data to red vertical cursor

- value represents time between vertical cursors
] 5250 ms
- value representing frequency in hertz between vertical
cursors
= 4.225 ms

Alistoftime base ranges is in Appendix F
Y- 236.6 Hz

WARNING: Thetimebase, and other valuesin this
window, changewith thechangingdisplay ratio. It isbecausetimeisin
timeunitsper division,and whenther atiochanges, theamount of samples
per division changestoo.

IDEA: If you want to know the sampling frequency, simply move the vertical
cursors together, so that there is no space between them. The frequency
between these two cursors is the sampling frequency.

3.4.7. Triggering mode controls

Next to the right of the measuring device screen there are two
control elements. Using these two elements it is possible to control the
triggering mode and start this mode (right, flag marked button). By clicking
on the upper left button it is possible to set following
modes: | Trigger Mode

AUTOM i tedly triggered. Ifthe [ s )
- easurement is repeatedly triggered. If the |

trigger does not occur until half the time required to | HTH | DFR| 172
fill the whole buffer, the sweep free-runs without the | - Clik-int | C1
trigger signal; otherwise it is triggered by trigger. This
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‘ Trgger Mode  mode isrecommended when you are trying to display an
auo 1| @] ynknown waveform. When you click on the start button
|.'ﬂJ DFA| 172 (flag marked button), the software will try to get the signal
(Slidnt_ D11 | 1 the screen using the vertical shifting and voltage range
switching. While the program is performing this action, flag button turns to
redcolor.

-NORMAL Measurement is repeatedly triggered. It produces a sweep only

when the trigger signal meets the level and slope criteria. The start (flag
marked button) does not have any function in this mode.

~ Trigger Mode

Normal [I| <~ |

HTH| DFE| 172 | _SINGLE. Singlemeasurement. Starts by clicking on the start

Cikint_1[€1 | putton (flag marked button). The sweep runs after trigger
signal has occurred. While waiting for trigger signal flag
button color changes to red .It is possible to repeat the

 TiggerMode  measurement by clicking on start button (flag marked

Single | €| button).

HTH| DFE| 172

Clkint ] c1 |

-MANUAL. Single measurement. It starts by clicking on the start button

(flag marked button). The sweep runs immediately, it does not wait for the

trigger signal. It is possible to repeat the measurement by

Trigger Mode  ¢]icking on the start button (flag marked button).
Manual [I] &~

HTH| DFR| 172 |
cient 1181 ] 3 4 8 Digital filter

The button labeled DF (digital filter) controls the digital filter
activity (ON/OFF). The digital filter stands in the way of all synchro signals.
Itis alow pass filter, which automatically changes its frequency and therefore
itadjusts itselfto the measured waveform.

=5

Tngger Mode

WARNING: When thedevicewor ksin thesampling ! Auto i,
mode, thedigital filter isturned off automatically, ‘ T|| DFI
|
|

152
anditisnot possibletoturnit back on whilein
samplingmode. Clik-int [ C1
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3.4.9. Sweep beforetrigger mode

Inthe lower right corner of screen there is a button labeled HT.
This element controls the turning of the ,,Sweep before trigger mode* to
either on or off. If this mode is on, the oscilloscope collects 7872 samples
before and 128 after the trigger.

- - Trigger Mode
WARNING: Incasethetrigger signal comestoo

soon, thenumber of samplescould besmaller. iﬁ“t“ i &
HTH| DFR| 172

WARNING: In Sweep beforetrigger mode, the| Clicint 0 c1
device is not able to work in sampling mode;
ther eforethesampling speedislimited tobelessor equal to20M S/s.

3.4.10. Storing thedata

Oscilloscope mode Analyzer mode
3.4.10.1. 34.102

Underneath the measuring device screen, there is a group of control
elements that control data storage. Waveforms are stored into file exactly
the same as they are showed on the device screen. All currently displayed

data | z| |data ﬂ |data | ﬂ data |a

001 [ im0 | 00 ﬁ wem | 001 |2 gy | 001 |2 ives
AN[BE[CH|DE| ssco| asco|  1M[2H|3M| 4] 1234 | 1234 |

‘ Load Data Save Data Load Data Save Data
!
!
|/
|

analog waveforms and all digital channels that belong to at least one of the
active groups are stored into a file. To see how to add digital signals into
active groups see chapter 3.7.3.2. To set the active set of signals use buttons
markedas 1,2,3and4.

To enter the filename there are two input lines, one for the name
(DATA by default) and the other one for the extension (001 by default),
which combined together make a filename (DATA.001 by default). It is
possible to change the name simply by clicking on it, and entering a new
one. The extension is required to be a number from 000 to 999.
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-clicking this button pulls out a standard file-handling dialog window, and
there you can pick a file where data will be stored .

- this button starts the process of data storage. After a successful operation,
the value of extension will increase by one.

WARNING: Only displayed dataarestored intoafile. Thereforeitis
impossibletomoveover stored and then loaded data.

n pEm |

WARNING: Thefilealsocontainstimebaseand vertical range
values,inorder todisplay reasonabledataafter loadingthefileback into
your computer.

IDEA: Stored data are in Windows Profile format; therefore it is possible
toadd your own comments by simply adding anew line at the very beginning
of the file and writing ”;” character followed by your comments. The
number of comment lines is not limited. After this you can, for example,
send this file to your colleague by E-mail.

3.4.11. Loading thedata

Oscilloscope mode Analyzer mode

Beneath the measuring device screen, there is a group of control
elements that control data loading. All control elements have very similar

Load Data Save Data Load Data Save Data
|data u |data |_

£ |dala | | data |

--—I = --—J i .:I = | D01 :J i I
e

meaning as in a data-storing window. Entering the filename works in the
same way as described in chapter 3.4.11. Storing the data.

Analogwaveforms:
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It is important to indicate which channels are to be displayed on the
oscilloscope screen. Buttons A, B, C and D represent individual channels.
The loaded channel will be displayed only if the corresponding button is
on.

Digitalsignals:

Four control elements marked as 1,2,3 and 4 represent four different signal
groups. Loaded group will be displayed only if the corresponding button is
on.

Itispossibletoload only the files, which were created with the use of
the function described in previous chapter. When data is read from the file,
the time base and vertical parameters are set in the same way as when the
file was created. The color of the loaded data is easy to adjust from the
menu. They are grey by default. Loaded waveforms will stay on the screen
until the time base or vertical parameters are changed.

IDEA: In case that loaded data has the same color. To identify which
track belongs to which channel, simply turn the channel off and then
back on.

IDEA: Loaded data can be displayed in all operating modes. Changing
the operating mode does not cause the loaded data to disappear from the
screen.

3.4.12. Triggering

The LogiScope software allow you to trigger the data acquisition
from two different sources:

1.from digital oscilloscope inputs
2.from digital inputs of logic analyzer

To switch between these two sources use the button located on the
right of the device screen. The button can be marked as Os (Oscilloscope)
or as LA (Logic Analyzer). As you change the trigger source, the control
elements around the button change (see the following picture).

Oscilloscopemode Analyzer mode
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You can find a closer description of these control elements in
chapter3.5 or3.6.

Trngger Qg ‘ Trigger LA
o n 1A Il
ASBE EN _cros 0| |
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3.5.0scilloscope control elements

This chapter describes elements that control the oscilloscope. All of
the following control elements can be used in Oscilloscope mode as well as
in user defined mode. Some of them can also be used in the rest of the
modes, too.

3.5.1.Cursorsand grid

Next to the left of the measuring device screen,
there is a group of elements, which controls the cursor
and the grid display. To move the cursor around the LI
oscilloscope screen, just simply grab it,and move it to
the desired location. While moving the cursor, you
will notice, the measured data of the time base and
each channel changing. You can also notice that
cursors have different colors; the red one has a special function (See Next
Chapter)

EL

[l N|-tumns vertical cursors ON and OFF. Using the vertical cursors, it

is possible to measure time or frequency characteristics of the

waveform. The measured data is displayed beneath the oscilloscope screen,
where the time base is set.

— || -tumns horizontal cursors ON and OFF. Using the horizontal cursors,

itis possible to measure the voltage of the waveform. The measured

values are displayed among the data of each channel above the oscilloscope
screen.

- turns Track cursors mode ON and OFF. With this mode on, it is
Trc i . : X

possible to move both vertical or horizontal cursors at the same
time by moving the red cursor. The distance between the cursors is
maintained at all times.

% I -turns XCursors mode ON and OFF. With XCursors mode on, itis
_I possible to move two cursors together at the same time. To do so,
just grab the cursors at the place where they cross and move them. When
you do not grab them at the place of intersection, they can be moved
independently.
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Ref JJ|-turnsreference cursor ON and OFF. It belongs to the group of

horizontal cursors and is used for measuring in combination with
the red cursor. Using the reference cursor we can, for example, measure
voltage with respect to the ground:

1.Make the short connection of the probe to the ground.

2.Setthereference cursorto position corresponding with the zero
voltage.

3.Connect the probe with the measured point. Using the red cursor,
it is now possible to measure the voltage with respect to the
ground.

IDEA: In case both types of cursors are turned off, and you want to turn
them on in the XCursor mode, simply click on the XCursor. The LogiScope
software understands that horizontal and vertical cursors are also required
to be turned on; therefore, they will be turned on automatically.

WARNING: When using 1: 10 probe, donot for get toturnthechannel’s
probeattenuation switch to 1: 10. If you fail todo so, themeasur ed datawill
beapproximately 10timessmaller and not precise.

- turns grid ON and OFF. You can use the grid to find out the
e | approximate characteristics of a waveform.

Griddimensions:

TimeBase: 1divisionper40pixels; i.e. 10divisions, 400 pixelswhole
screen
Vertical: 1divisionper 32pixels;i.e 8divisions, 256 pixelswhole
screen
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3.5.2. Channels A, B vertical data

Above the measuring device screen, there are four

T A DC1:10

boxes (one foreach channel) containing thesedata: | = 500 mv/d
. T 953nmV
- Channel name (the box is also marked by a | T 1000V

colored strip in the upper part)

- Probe attenuation (i.e. 1:1 or 1:10)

- Coupling status (i.e. AC or DC)

- Voltage per division

- Voltage between red and reference cursors
- Voltage between horizontal cursors

WARNING: Channel dataisdisplayed only whenthechannel isactive.
M easur ed dataisdisplayed only when thehorizontal cur sorsareon.

3.5.3. Turning channelson and off

Next to the left of the measuring device screen there are four buttons
that control A, B, C and D channel. By clicking these Channels

buttons, you are able to turn each measuring channel -
on or off. .‘P‘._EJ F_(‘J
¢ Hp 1

WARNING: Itisnot possibletoactivatechannelsC
andD. Itispossibletousethemtodisplay theresultsof thefunctions.

IDEA: In case you are measuring only one channel, turn off the rest; it
will speed up the performance.

3.5.4. Display mode

Next to the left of the measuring device screen
there are two buttons for controlling the waveform ‘ Mode

display mode. | ! Bn 0

- turns the “Interpolation mode” ON and OFF. With the

{ interpolation mode on, the software connects the measured data

into a continuous line, otherwise the waveformis displayed as an
independentseries of dots.
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IDEA: The convenience of this mode being on or off depends on the
waveform characteristics; therefore, we recommend setting the mode off
firstand then turning it on. This is to assure the exclusion of errors of
comprehension concerning the waveform shape.

WARNING: Wedonot recommend you tousetheinter polation modein
samplingmode; ther efor e, when theoscill oscopeisswitched tosampling
mode, inter polation istur ned off automatically.

Bn Q| tvms ”Beam Finder mode” ON and OFF. When the BF mode is

on, all measured data exceeding the range of the oscilloscope
screen is displayed on either the top or bottom of the oscilloscope screen.
When this mode is off, data exceeding the range of the oscilloscope screen
isnotdisplayed.

IDEA: Before taking the actual measurement it is advisable to turn the
Beam finder mode on, because the line either on top or bottom of the
oscilloscope screen gives us a clue whether the actual track is located
above or below the oscilloscope screen.

WARNING: TheBeam finder modemay lead to somedistortionson the
bottom or top edge of the oscilloscope screen. When you arenot quite
sur eabout theshapeof thewavefor m, turntheBeam finder modeoff.

3.5.5. Functions

In the left-hand corner of the screen there are
14 buttons. Using these buttons it is possible to Eunctons
execute functions that work with the measured data. | », —
More detailed description of the standard functions _A_.I_|
is in the appendix. f

To execute a function, follow these steps: aBl| aBll

-Grabthedesired function
-Move it to the channel that you have chosen | "Fa || "¢y I
to show the function results. (Moving to the

channel means to release it on the desired FrT MW |
channel’s button) M T i

/7
N

c=) @
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N
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In case you want to execute function from the keyboard follow these steps:

-Setthe rectangle on the desired function and press space.
-In the dialog window you indicate the desired channel.

Turning the function off is possible by either clicking on channel
button or clicking on the function button.
While a functionis being performed on a certain channel all, control
elements of the function will be colored by the channel’s color.

WARNING: Itisnot possibletousethesamefunction ontwochannelsat
thesametime.

3.5.6. Trigger controls

Nextto the right of the measuring device screen there is a group of six
control elements. Usingtheseelements, theuseris e Os
ableto set upthetrigger conditions. Itispossibleto _
set thetrigger sourceon channel A, B or external | Lo rot
input using the lower row of buttons (A, Bor E| & B B E
button). Theupper button row indi cateswhether the
oscilloscopetriggerson theleading or thetrailing edge. Clicking them
switchesthefunctiontoanoppositestate.

I [I|-triggersonleading edge

L f|-triggers ontrailing edge

WARNING: Whenthetrigger sour ceiseither channel A or channel B, it
isalsoimportant toadjust thetrigger level. (see3.5.12)

3.5.7. Controlling the Digital Shielding

Next on the right of the measuring device screen there are control
elements corresponding to individual channels A or
B. Using them, the user is able to turn the Digital ﬂl L[U ﬂl !ﬂ
shielding on or off.
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ﬂ- switchturnedon

|- switch turned off

When the Digital shielding is on, the oscilloscope tries to separate
the repetitive waveform from the noise (See chapter 1.1.1.). To turn Digital
shielding on is advisable only for a well-synchronized waveform.

IDEA: Itis possible to change the Digital shielding level. See chapter
3.7.1.5. Setting other parameters.

3.5.8. Settingtherange

Next to the right of the measuring device screen there are eight control
elements. Their function is to control the setting of gl ramil amnl &
the oscilloscope voltage range. There are two buttons —I]‘ —ﬂ] —I]I —”
for each channel. By clicking them, you can either >0 0| >0}~

increase or decrease the voltagerange.

- increase the voltage range

Al

¥ [||- decrease the voltage range

The value of the voltage range is displayed for each channel
individually in the channel parameter box above the oscilloscope screen.
Forthe M1221 itis possible to set the following ranges:

Tab. 3.2.16.1. Rangesfor 1:1 probe
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voltage per division voltage per whole screenu

50 mV/div 400 mV/scr
100 mV/div 800 mV/scr
200 mV/div 1.6 V/scr
500 mV/div 4 V/scr

1 V/div 8 V/scr

2 V/div 16 V/scr

Tab. 3.2.16.2. Rangesfor 1:10 probe

voltege per division voltage per whole screen

500 mV/div 4 V/scr
1 V/div 8 V/scr
2 V/div 16 V/scr
5 V/div 40 V/scr
10 V/div 80 V/scr
20 V/div 160 V/scr

IDEA: Before you change the range we recommend you to set the
triggering mode to Auto. Thus, the waveform does not disappear from

the screen.
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3.5.9. Controlling thevertical shift

To control the vertical shift there are eight scroll Vertical
bars (two for each channel) located next to the right E2[1 e
of'the oscilloscope screen. The purpose of the right
scroll bar is to make an approximate shift. However,
the left one helps to make a fine shift. To control these
scrollbars simply grab one and move it to the desired || || ‘
location. If you wish to move the scroll bar only one |[caf| caq| <afj] ==
step up or down simply click on the upper or lower -ﬂ —m J —M
edge.Under the scroll bars there is a button, which controls the vertical
shift mode.

=3 []|- when attempting to make a vertical shift using the approximate scroll

bar, the fine scroll bar will be centered

2[]|- changing the location of the approximate scroll bar does not influence

the fine scroll bar

IDEA: To find and get the measured waveform on the oscilloscope screen
quickly, set triggering mode to Auto and click on Start (flag marked
button) (see 3.2.13)..

3.5.10. Setting the coupling

Nextto the right side of the oscilloscope screen T

there is a group of two control elements (only buttons ta0f]| 0[] | 10[]| rof

for channels A and B are operable). Using them, the

user is able to switch the coupling either on AC or =] =] ~] ~A

DC

=]]|{- DC coupling

|- AC coupling
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3.5.11. Setting the probe attenuation

Using the two buttons located next to the right (D
ofthe oscilloscope screen elements (only buttons for | - = - -
channels A and B are operable), the user is able to LDHJ EIH LDI]J EHJ
setthe each channel’s probe attenuation (1:1 or 1:10). I =[l| ={| ~~[| ~0

When you switch the probe, always switch the
corresponding button by clicking on it.

WARNING: Whentheprobeattenuation switch doesnot correspond to
theactual probesetting, themeasur ed valuesar enot accur ate..

3.5.12. Trigger level mark

After setting the trigger source on channel A or B, the trigger level
mark in the same color as the channel appears on the left-hand edge of the
oscilloscope screen. The mark location represents the level. To set a different
level, simply grab the level mark and move it to the desired location.

In the lower right corner of screen there is a button labeled “1/2”.
After clicking on this button the trigger level mark moves to the location
representing the waveform average.
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3.6. Analyzer control elements

The logic analyzer allows you to measure and display 16 digital
signals. These signals can be divided into various groups. A color, name
and display mode as well as other display parameters can be assigned to
each group. Logic analyzer control elements allow working with groups
and controllingthe measurement.

3.6.1. Signal groups

Left of the measuring device screen there

M TSR
is a set of elements for controlling groups. All =Me _|
groups currently displayed on screen are on this Qoar [ D =
panel. Each group allocates exactly as many lines dm o —
inpanel as on the device screen. The following data ) ﬂ —
is about each group available in this panel. = =
i) o |
-Groupcolor 4l 4 =
b e
-tri —
FIEBeT Hgeen | D —
-set of groups =
-way of displaying numeric data =
Properties of each group can be changed as =
follows: =
-by clicking the control element where the =
colorofthe group is displayed =
-clicking the empty space in panel 1
-using the Analyzer|Signal group|Edit
menu (see chapter 3.7.3.2.)
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Group of Signals
Harme graup]
Description My zignal
Type Drigital -
Color
Trigger I new - j
Dizplay size |1
Fadiz IDecimaI j
Signals
Signalz in Group All Signals
01-1 [red) -0 [brovn)
Up | 02-2 [orange]
03-3 [velow)
<¢ Add | Remaowve »> | 04-4 [green]
05-5 (blue)
D 0E-E [violet)
own | 07 -7 [arey)
080 {brown] |

ak. I Trigger | Cancel |

Name —signal group name
Description — detailed description of the signal group
Type —signal group type. You can choose one of the following types

Digital—you can display one or more signals. Signals are displayed
separately.

Bus — allows displaying of signals as data bus, i.e. in places where
any of the signal changes, a vertical line is drawn. You can find
outsignal values using the vertical cursor.

Analog — displays digital data as reconstructed analog waveform.
The most significant signals are on top and least significant on the
bottom of'the group.

Color — group color

Trigger — assigns a trigger to a group

Display size —size in which will signals appear on screen. Default value of
size is 1. When using default value, exactly 16 signals will fit onto the device
screen. This setting affects only Analog and Bus group type. Group type
Digital has automatically assigned size.

Page 44

M1221 Mixed-signal Oscilloscope User’s Guide

Radix —numeric base in which state of the digital signals will be displayed.
You can choose from decimal, hexadecimal and octal bases.

Used signals — contains a list of signals that belong to a particular group.
Signals are sorted from the most significant at the top and least significant

at the bottom.

Using buttons Add and Remove you can add and remove signals to and
from the group.

Add - select the signal you want to add to the group and press this

button
Remove —select the signal you want to remove from the group and
press this button

You can change the signal order in groups using the following buttons:

Up-select the signal you want to move upwards and press this
button.

Down —select the signal you want to move downwards and press
this button.

3.6.2. Displaying signal groups

The LogiScope software allows you to group signals into groups
and place them on screen. Organizing signal groups can be done in following
window.
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Analyzer Display Settings E3
| M ame |Default
Analyzer Display Groups
A i

areen

Up |

<< Add | Remove > |

Down |

Create Delete

This window appears after clicking into the signal groups panel (see chapter
3.7.3.4.).Itcanalso be called from menuAnalyzer|Display|Edit.
It contains the following elements:

Name —display name

Analyzer display — group list that will appear on the device screen.
Groups are listed in the same order as will appear on screen.
Groups — list of groups that are created, but are not displayed on
the device screen.

Create —creates a new group (see chapter 3.7.3.4)

Delete —erases selected group

<<Add —select a group you want to add to a list of displayed groups
and press this button.

Remove >> - select a group you want to remove from the list of
displayed groups and press this button

Youcanchange order of groups using following buttons:
Up —selecta group you want to move upwards and press this button

Down — highlight a group you want to move downwards and press
thisbutton
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3.6.3. Triggering on digital event

Left of the device screen there is a group of
control elements, using which you can set the trigger
event for triggering from logic analyzer. The digital ||- marual - j
trigger event consists of the list of input signals
states. Trigger for each input signal can be set to
any of the following values:

Analyzer Trigger

0—1logical 0
1—logical 1
X—don’tcare

Here is a description of values that can be set for
eachchannel:
-0 means that trigger event occurs when the
level of the particular signal drops to 0 Cursors
-1 means that trigger event occurs when the
level of the particular signalrises to 1
-X means that this signal cannot affect the trigger event

bt I = o B — R T L I
M m 33 ) @ I W a0

EEEESSEE

Each signal is represented by one button. The button state can be
changed by clicking it with amouse.

Threshold voltage value depends on TTL/CMOS button state (see
chapter 3.6.3.2.). It is possible to synchronize on beginning or on end of
trigger event (see chapter 3.6.3.2.).

Besides setting the trigger event directly you can also preset some
trigger events you will use more often. To select one of the predefined trigger
events, use the control element located above the buttons for setting trigger
event.

Using this control element, you can choose one of the following:
-none —no predefined trigger. All signals are in X state.
-manual —trigger can be setby above described way
-”other” —user-defined triggerevent
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3.6.3.1. User defined trigger events

Trigger E
Trigaer

Hame Isinus trigger

Dezcription |Sinus

Glabal tigger Global tigaer
0 X| 8 =
word [ooo0 | Mask  [FEFE i —
1 |
5 . 2 K| A X
roup trigger — —
3 %| 8 X]
word foooo | Mask Joooo | | 4 X C X
5 % o X]
> signals fram group I 'l B i E i
< all signals 7 i F i

d

QK | Cancel

The LogiScope software allows you to set your own trigger events,
save them and use them afterwards. The window for creating these events
can be called from menu (see chapter 3.7.3.1) or from the window for editing
group properties (see chapter 3.7.3.2).

You can set the following data in this window:

name —trigger eventname

description —short description of the trigger event

global trigger - word — 16-bit hexadecimal value that represents value 0 or
1 for each ofthe signals

global trigger - mask — 16-but hexadecimal value that represents mask in
which bits with value 0 will be used for synchronization and bits with value
1 will be marked as X (don’tcare) and not used for synchronization.

group trigger - word —n —bit hexadecimal value. It is similar to global trigger
and is used only for specific group.
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group trigger - mask - n—bit hexadecimal value. It is similar to global mask
and is applied only to specific group.

signals group—allows specifying of the signal group, that is related to
particular trigger event

all signals —trigger event will be defined over all signals

16 buttons —trigger event buttons. All have one of the three mentioned
states (1,0,X).

Examplesof usage
1.You want to create a trigger event that will occur

. . . ; ] Global trigger
whensignals 3,5 and 6 willbeinlogical 1 andsignal [
4inlogical 0. You can’t care for other signals. 0 i 8 i

1 X3 =
Input following value into the window and confirm T ?
withENTER. = il
global mask—FF87 3 1|8 X]
(1111111110000111) 40| »
global trigger— 0068 5 1_ D ?
(0000 0000 0110 1000) — —

B 1| E *
The 16 trigger buttons will display the stateshowed | 7 | F *

on figure 3.6.3.1.1.

Global trigger 2.You want to create a trigger event on a bus defined
as a group of signals called "BusX” that consists of
0 i g i signals 2,3,4and 7. The trigger event has to occur on
1 ¥ 9 X signal 4 (0100). Set the group signals and choose
2 0] a x| BuwX o .
— ——  Enterfollowing values and confirm with ENTER.
3 l B i group mask — 0 (0000)
4 1| Cc = group trigger —4 (0100)
5§ x| D X
B X| E X
7[@] r ]
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3.6.3.2. Other synchronization settings

Ontherightside ofthe device screen there is Trigger LA
a group of control elements that allow you to set 0
some of the logic analyzer trigger parameters. The —I

buttons have the following meaning: cHos 10 !

TTL 0] | cMos @] sets the voltage levelstological 1 and logical 0
corresponding to TTL or CMOS standard.

I 0] L D setsthetriggeron I | beginningoron L llf end

of trigger event.

3.6.4Usingcursors

Using the control element to the right from the
device screen you can turn the vertical cursors on
and off. After turning it on, two cursors will appear on the screen with which
you can measure time or frequency (see chapter 3.5.1.) using the red cursor
you can also find out the state of the digital signal, or group of signalsina
specificplace.

Cursors |1

(b2 1 Measured data are displayed above the device screen.
D3 1 Displayed value can be in decimal, hexadecimal or octal
D4 0 base depending on the setting for a specific group of
_D5 0 signals.

3.6.5. Clock sour ce

There is a group of control elements in the
lower right-hand corner of the measuring device |
window. Using these control elements you can set Single [| £~
the data acquisition clock. HTH | DFR| 12
Using the button on the left you can choos§ fr.om Cliclnt [ |C1 """"
internal or external source of the data acquisition
clock. Time base is considered to be an internal source.

Trngger Mode
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Using the button on theright youcanchoose Glk-Ext || | ClkInt 1[I |
the source of the external clock as follows:

-signal Clisconsideredto bedataacquisitionclock

-inverted signal C2is considered to be dataacquisition clock

-C1AND inverted C2tobetheexternal clock
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3.7 Main menu

The menu bar allows the user to access all menu commands. To pick
an individual menu item using the mouse, simply click on it. When using
the keyboard you can access individual items using a combination of ALT
and the underlined letter. It is possible to use arrow keys within the menu. If
the item is followed by three dots (...), it causes the dialog window to open.
Ifthe item is followed by a right arrow (>), it opens another submenu.

WARNING: When usingthemenu, themeasur ement stops. |t comesback
on after exitingthemenu.

3.7.1.1. Setting parametersof individual devices

To set parameters such as base address and user code (MUC)simply
pick Device | Setup from the main menu. It opens a dialogue window in
which the user is able to change the device parameters.

To add anew device, pickDevice | Adddevice from the main menu.
It opens the same dialog window. The user is expected to state the device
name, type, version, base address, user’s code and number of channels.
After confirmation, it will be possible to pick the device in the upper left
corner of the screen.

Name - device’s user given name (can be anything). This name will represent
the relevant measuring device in the list of measuring devices.
Type —Oscilloscope & Analyzer
Version - EM221 & EM121
Connected via: - ISABUS

-EPP version 1.9 (when using M701 adaptor)

-EPP version 1.7 (when using M701 adaptor)
Base address - address corresponding to the jumpers installed on EM221
and EM121 cards
User’s code - code (MUC) corresponding to jumpers installed on EM22 1 and
EM121 cards

In the window that appears after clicking on the button ”Settings”
you can specify whether you want to control just oscilloscope or
oscilloscope and logic analyzer.

Picking the item Device|Remove from main menu opens the dialog
window, in which the user can select the device to be removed.
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3.7.1.2. Automatic detection of measuring devices

The LogiScope software includes the built-in possibility of detecting
all ETC Measuring Lab line devices. After clicking on the Device |
Autodetect item in the main menu, a dialog window opens. It is important to
indicate all the addresses where you want the software to attempt the
detection of devices. After clicking on theDetectbutton, the list of detected
devices will be displayed.

WARNING: In caseyou attempt detection of adeviceon addresswhich is
already used by someather devicenot manufactur ed by ETC, thecomputer
can”freeze” . When thishappen try toreinstall measuringdeviceson a
different address.

WARNING: Thefact, that adeviceisnot found even on theaddresswhere
itisinstalled can becaused by having someother devicefrom someother
manufactur er occupyingthesameaddr ess.

3.7.1.3. Printing themeasur ement report

To print out the measurement report simply click on theFile | Print
item in the main menu. It opens a standard dialog window, in which you can
choose a printer. After selecting the desired printer, the software prints out
thereport.

In case you wantto setup the printer before printing, justclick on
File|Printer setup item in the main
menu.

IDEA: The LogiScope software allows you to preview the document before
printing.

3.7.1.4. Exporting data

In case you need to transfer the measured data to other software
for further processing, use the functionExport. This function was designed
to allow user to export data to any Windows oriented software. This is why
ituses aclipboard. As an example we will describe exporting data to MS
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Excel. Using the controls for storing and restoring, choose which data to
export. Click on the Export item in the main menu, and the program will
store the selected data to the clipboard. Now you have to run the destination
application, which in this case is MS Excel, and select Paste from the main
menu, which makes data to form a table of up to 4 columns (1 column per
channel and each ). Following the same steps, it is possible to copy data
into any program that works under the MS Windows and allows working
withclipboard.

3.7.15. Help

When you are struck by a problem while working with the
LogiScope software, you can find help either in the User’s guide or in the
LogiScope software by selecting the Help item in the main menu. The help
optioninthe LogiScope software is written with respect to the standards of
MS Windows’ environment. Y ou can find more thorough information
concerning Help and its use in the MS Windows User’s guide.

3.7.1.6. Setting up some of thefeatures

The LogiScope software allows you to store and restore the
configuration of all control elements. Configuration is stored into a file, which
is indicated by the user. Such a file has the default extension INI. There is
also the LOGISCOP.INI file, in which the software stores the configuration
of control elements when exiting the program. This data is used to set up
the device when the program is restarted. For storing and loading the
configuration data use theSettings | Save item orSettings | Loaditem from
the main menu. Besides these two items, there is aSetting | Load defaults
item. Using this item all control elements will be set to their default state.

In case you are not comfortable with the preset colors of channels,
cursors and some other elements, it is possible to change them by clicking
on the Settings | Colors item from the main menu. In the dialogue window,
which appears after choosing this item, the program displays control elements
and their colors. To change the color, click on Set color button, and pick
the color in the dialog window, that follows it.

WARNING: After changingthecolor of channelsA or B all elements
related to certain channelsin any way will changetheir color too.
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The last item in the Settings submenu is Commix. If thereisa” v”
in front of the word Commix, it means, that this option is on. With Commix
help on, when you point the mouse cursor over any element, after a short
period of time a briefhelp text is displayed.

IDEA: For the user, who has already mastered LogiScope, itwould be better
to turn the Commix help off, so as not to be disturbed from the
measurement.

3.7.2. Oscilloscope menu items

3.7.2.1. Devicetesting

Item Device|Test, which can be pulled out from the main menu, is
used to test the measuring device. After selecting this item, the dialogue
window containing all instructions will appear.

Thistest servesasasimpleoscilloscope check. It utilizesa
compensation generator that i saccessiblefromthelowest connector on
adevicefront panel. To performthetest, follow the subsequent steps:
Connect the 1:10 probe to channel A. In case you do not have the
1:10 probe available, you can connect the auxiliary generator output to the
channel A input through the attenuator with approximately a 1:10 ratio.
- Connect the probe tip to the Compensation Generator.
- Activate testing mode by selecting Device|Test from the main
menu.
- After this a waveform similar to either 3.7.2.1.1.a, b or ¢ figure
should appear on the screen. Ifit does not, there is an error in the
oscilloscope circuits or probe.

Itis possible to use this test to adjust the probe precisely for the
particular oscilloscope. Note that probe is not adjusted by the manufacturer;
therefore, we recommend you to adjust it before the first use. To adjust the
probe, keep twisting the adjustable capacitor on the probe, until the
waveform looks exactly like the 3.7.2.1.1.b. figure.

3.7.2.2. Setting thedigital shielding

After clicking on the Settings | Shielding item in the main menu, a
dialog window, allowing user to set the digital shielding level, appears on
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fig.3.7.2.1.1.a

fig.3.7.2.1.1b

fig.3.7.2.1.1c

the screen. It is possible to set shielding level to values: 2,4, 8, 16, 32 or 64.
The default valueis 4.

IDEA: We recommend you to use Digital shielding for well synchronized
signalsonly.

3.7.3. Logic analyzer menu items

The main menu of the LogiScope software contains the itemAnalyzer.
All items inanalyzer submenu allow you to control some of the logic analyzer
functions.

3.7.3.1. Preset trigger events

Following operations can be performed with preset trigger events:
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Creaste - Analyzer|Trigger|Create
Edit -Analyzer|Trigger|Edit
Delete -Analyzer|Trigger|Delete

You canselect the active trigger event using the menu
Analyzer|Trigger|Select

3.7.3.2. Signal groups

Following operations can be performed with signal groups:
Create - Analyzer|Signalgroup|Create

Edit -Analyzer|Signal group|Edit

Delete -Analyzer|Signal group|Delete

To setup the signal groups use theAnalyzer|Signal group|Organizemenu.

3.7.3.3. Signal group sets

Signal groupscan be organized into four sets. When saving data,
only sets displayed on screen are saved (see chapter 3.4.10). Use
Analyzer|Signal groups|Set X menu to work with any of these sets.

After clicking one of the four menu items, the dialog window appears. This
window contains the list of signal groups that belong to specific set.

Using the two buttons on the bottom of this window you can add, or
remove signal groups to and from the set.

Set of groups - 1

Qreen

Ok I Add Delete
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Add —displaysalist of all signal groups. Select onegroup and click OK.
Remove - select groups you want to delete from the set and click on button
Delete

3.7.3.4. Save display settings of logic analyzer

Following operations can be performed with display settings of logic

analyzer:

Create -Analyzer|Display|Create

Edit -Analyzer|Display|Edit
Delete -Analyzer|Display|Delete

Use Analyzer|Display|Select menu item to select the logic analyzer display
settings.
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4.0scilloscope hardware

The block scheme of the EM221 ISA bus add-on card is on the
fig.4.1. The EM221 card consists of analog and digital part.

o Ka ca
A ca ;‘@_ da 12
= Da sa a| Ada Ma
LS i
aa
pal o| K cb 7&
g Cb
}dj— Db Adb HED | Mb &
A
ab 7Ll3
pb
PH
A A
GND dac Yy
ET Control Unit
[ [
KG KG BASE || Muc
ISA bus

Fig.4.1. EM221 Block scheme

Through the standard connector (BNC) and capacitor (Ca or Cb),
that can be shorted by digital signal (pb), the measured signal is connected
to the digitally controlled attenuator (Da or Db). Digital signals aa, (ab)
control the input attenuatorratio (1:1 or 1:10). The attenuator output is
connected to the input of the amplifier with an adjustable offset and gain. It
is possible to adjust the amplifier’s vertical offset (track vertical location)
using the analog signals sa (sb). The amplifiers’ outputs are connected to
the fast A-D converters Ada (Adb) inputs which provide digitization of the
measured waveform. It is also connected to the comparator’s inputs that
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generate the trigger signals . The comparator’s threshold voltages can be AT tc
controlled by ta (tb) signals. The waveform’s digitized pattern is stored into O-F: : me
Ma(Mb) memory. ! FD ! —> DAM

The device’s control unit, which communicates with the computer’s :
bus, is equipped with sufficient logic and registers to generate the control
signals pa (pb), aa (ab), which we have already described. It also generates
aga(gb) signal, which change the input amplifier’s gain ratio to 1:2. From
the digital information, the DA converters connected to the control unit
make the control analog signals. To adjust the comparators’ threshold
voltage, ta (tb) signal is used. By using the sa (sb) signals, you can control

DBF

MA

CLK

d aE CBF
ck ck A
ck. = ti/‘

CMP IAC

the track’s vertical shift . K tg © v ES
The External trigger (ET) signal and sampling pulse phase SR 4
measurement circuits are connected directly to the control unit. —90(—’| IBC |
The auxiliary generator (KG) is a free running generator with no 0 kil
possibility of any control. i [ BASE | [ MUC |

ISA Bus

5. Logic analyzer hardware

The logic analyzer hardware is a 16-bit ISA compatible add-on card.
Figure 5.1 shows the block scheme of the device. Input data are delivered
into the device through the EA121 input adapter that comprises of two
buffers: measured data buffer (BFD) and external clock buffer (BFC). Buffer
threshold can be setusing the tc signal. Output data ofthe EA121 input
adapter are connected to the input buffer (DBF). Output of this register is
connected to the data memory input, where all samples are stored, and to
the comparator (CMP) input, which determines whether samples are identical
toones setby CW and IW. The tg signal indicates whether samples are
equal. This signal also serves for starting the data acquisition. The source
of'this signal can be, apart from the CMP comparator, a cooperating EM221
DSO device, that is connected to the logic analyzer. Data acquisition is
clocked by ck, that can be generated either by CBF clock, orby EM221
DSO module. The st, signal, which is generated by bus controller IBC, or by
EM221 DSO device, is used initializing the logic analyzer device. The IAC
controller uses ma address and me signals for controlling data acquisition
and data storage into DAM memory. To a programmer, this block is accessible
on address derived from BASE and MUC settings. It also generates
controlling signal for buffers of EA121 input adapter as well as control words
CW,IW.
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6. Performance characteristics

The following characteristics are valid for temperatures between
5°C and 35°C and relative humidity of less than 70 percent.

6.1. Vertical deflection system - DSO

Deflection Factor 50 mV/division to 2 V/division in 1-
Range 2-5 sequence
Accuracy + 2.5 % of whole screen range
Resolution 8 bits (0.4%)

Frequency response | DC coupling - 0 Hz - 100 MHz
in £3dB range AC coupling - 1.2 Hz - 100 MHz

Step response rise
P _p 3.5 ns
time

min -40 dB for 0 Hz to 50 MHz
min -23 dB above 50 MHz

Channel isolation

Input resistance 1 MOhm - 5% + 15%

Input resistance o
Digital for absolute measurement

inaccuracy .
. accuracy + 3% + probe inaccuracy
adjustment
Input capacity 22 pF +3 pF

Maximum input
100 V (DC + peak AC)
voltage

6.2. Logic analyzer datainputs

Number of inputs 16
Input resistance > 1MOhm
Input capacity < 30pF

selectable TTL - ccal.2 V

Threshhold voltage
CMOS - cca2.5V

Max. input voltage 9V

Min. input voltage -4V
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6.3. External clock inputs

Number of inputs 2
Input resistance > 1 MOhm
Input capacity < 30 pF

selectable TTL - cca 1.2 V

Threshol It
reshold voltage CMOS - cca 2.5V

Max. inpurt voltage 9V

Min. input voltage -4V
Min. impulse period length 50 ns
Min. length of H impulse 25 ns
Min. length of L impulse 25 ns
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6.4. Horizontal deflection system 6.6. Auxiliary generator
Sweep time base 2 s/div to 20 ns/div in a 1-2-4 )
range sequence of 25 steps Output resistance 1 kOhm
£0.25% of whole displayed range for Output waveform Rectangle with 1:1 ratio

2 s/div to 200 ns/div
+2 % of whole displayed range for

Sweep accuracy Output waveform

approx. 850 ms

200 ns/div to 20 ns/div period
Sampling frequency real time 400 Hz tp 20 MHz Output voltage approx. 22 Vpp
range repetitive 400 Hz to 2 GHz
Sampling jitter 2 ns + 1 sample
Record length max. 8000 samples per channel

6.5. Triggering

. Channel A and B on the whole
Threshold setting . .
display range, Ext. fixed about 1.2 V

Maximum external
. 40 V (DC + peak AC)
input voltage

Minimum trigger
pulse length

10 ns

Minimum trigger Channel A, Channel B - 33 ns
pulse period External input - 20 ns

Channel A, channel B, or any

. combination out of any group of

Trigger sources ) . )
logic analyzer signal, external input

of the oscilloscope.
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Appendix A : Hardware requirements

Minimum:

- PC386 compatible computer
-4MBRAM

-3.5”FDD

-hard disk

-mouse or other pointing device
Recommended:

-PC486/100 MHz or more

-8 MBRAM ormore

- rest the same as minimum

Appendix B: Host environments

Host Environment Compatible versions

Microsoft Windows 3.11
Microsoft Windows 3.1 | Microsoft Windows For Workgroups
Microsoft Windows 95

Microsoft Windows 95 Microsoft Windows 95

Microsoft Windows NT | Microsoft Windows NT 4.0
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Appendix C: m221fnc.dll library standard
functions

1. Channel A inversion Funchions
2. Channel B inversion
3. Channel C inversion”

“Aall"B 1
4. Channel D inversion” “c "D 1
apll

5. Sum of channels A and B

6. Channel A and B difference
7.Sum of channels A, Band C* amcll| A-cll
8. Sum of channels A and B minus channel C*
9.Average

Foll

10. X-Y display (channel A =X, channel B=Y)

11. Fast Fourier Transformation (FFT) M M
R | B |

Appendix D: Fast Fourier transformation

This function allows the user to display the measured signal frequency
spectrum.
To display the frequency spectrum follow the following instructions:

1. Highlight one period of the measured signal using the vertical
Cursors.

2. Execute the function on any ofthe available channels.

3. Ontheright side of the screen the window appears. It contains
the channel A frequncy specrum. The first column displays
numbers of harmonics. Second one dispalys the frequency, and
the third one shows amplitude of specific frequency.

In case you are unable to highlight period using the cursors, you can
change the range by simply entering the numbers. Using the four control
elements labeled as A, B, C and D you are able to select the channel for
which the FFT will be calculated.

Frequency spectrum of selected channel is displayed on the
oscilloscope screen. Graph is displayed in the area between the cursors,
where:

x axis - frequnecy (right - highest, left - lowest)
y axis - frequency spectrum amplitudes
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Appendix E: Multi Wave

When using this new function, waveforms are not removed from the screen
every time they are redrawn. To activate this function just grab it and place
iton the desired channel. It is possible to utilize this function in two ways:

1.Place function on a well synchronized channel. The trace “thickens” after
awhile, and you see what interval covers the measured data.

2.Place function on anon-synchronized channel. After a while a stripe that
envelopesthe signal appears.

WARNING: Whenyou activatetheM ulti Wavefunction, theinter polation
will alwaysbedeactivated.

M1221 Mixed-signal Oscilloscope User’s Guide

Appendix F: Time base ranges

measur e-

Page 68

t/div 400 t/div 8000 S sampling sampling

samples samples e period frequency
1 R 20 ns/d 400 ns/d 400 s 500 ps 2 GHz
2 R 40 ns/d 800 ns/d 400 1ns 1 GHz
3 R 100 ns/d 2 ng/d 400 s 2.5ns | 400 MHz
4 R 200 ns/d 4 ns/d 400 s 5ns 200 MHz
5 R 400 ns/d 8 ns/d 400 ns 10 ns 100 MHz
6 R 1 ne/d 20 ms/d 400 ns 25 ns 40 Mhz
7 N 2 ns/d 40 ns/d 400 s 50 ns 20 MHz
8 N 4 ng/d 80 ns/d 800 my 100 ns 10 MHz
9 N 10ms/d | 200 ms/d 2 ms 250 ns 4 MHz
10 N 20 ms/d 400 ms/d 4 ms 500 ns 2 MHz
11 N 40 ry/d 800 ms/d 8 ms 1m 1 MHz
12 N 100 rs/d 2 ms/d 20 ms 25m 400 kHz
13 N 200 ms/d 4 ms/d 40 ms 5m 200 kHz
14 N 400 n/d 8 ms/d 80 ms 10 s 100 kHz
15 N 1 ms/d 20 ms/d 200 ms 25 s 40 kHz
16 N 2 ms/d 40 ms/d 400 ms 50 s 20 kHz
17 N 4 ms/d 80 ms/d 800 ms 100 ns 10 kHz
18 N 10 ms/d | 200 ms/d 2s 250 s 4 kHz
19 N 20 ms/d | 400 ms/d 4s 500 ns 2 kHz
20 N 40ms/d | 800 ms/d 8s 1 ms 1 kHz
21 N 100 ms/d 2 s/d 20's 2.5 ms 400 Hz

Mode: N - Real time sampling

R - Repetitive sampling (only for periodic waveforms)
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CONLTOL . 35 digitalshielding ...........c......... 10
USING v 35 oscilloscope testing ................... 55
H P
hardware performance characteristics ....... 62
logicanalyzer ..........cc.cceeeenee 60 PIINt coeeeieieieeeeeeeee e 53
oscilloscope probe
help oo attenuation .........ceceveveveeneene 42
TANEE ..vovvenvererenrenienienieeeeneene 39
|
input attenuator ...........co.ceeeeene. 59 R
inputimpedance ..........cccceceveruene O TANZE .o
mstallation ..........ccceecevenenennne. 12 SEHNG .o
device recordlength
EMI21 resolution ...........
Microsoft Windows 3.X version
16 S
Microsoft Windows 95 and .
Windows NT version ....... 16 sampl}ngfrequency ............. 28, 30
SOftWAre ...cooveeeeiniiieiiriccnne 16 SamP lngmode .oovrveen 37
settingparameters ............ceo.e... 52
M baseaddress .......c.ccocerereennnne 52
connection ........ 52
MAINMENU ..o MUC .............. .52
mainscreen Name ... .52
modes VEISION ..o 52
ANALYZET ..ovveneieiiieieieeieeeene 21 settings
logicanalyzer ........c.ccccceeeueee 10 color
MSO - user save
MSO1 ............. signal groups
MSO2 ..o color
oscilloscope .......cccoveeee. 20, 23 displaysize ........ccoeceveneeuenee 44
module user code ......... 11, 12, 14 displaying ...... .45
MUC ........... see moduleuser code sets ....... .57
111311 TR 13, 15, 52 type ......... 4
MUlti Wave .......cccoeeeeeeeienennne, 68 analog .....ccoeevvereeieieienns 4
DUS oo 44
O digital .....oovvvererereieieran 4
oscilloscope
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T
timebase 27, 28, 35, 69
GHd o 35
track
COLOT . 24
displaymode .........cccoeerennnne 36
vertical shift .............. 9, 41, 59
trigger
707313 0] (IO 38
external input ..........ceceeeenenne 18
level oo,
MOde ...oovvevieiieieee e
SIZNAL oo
sweep before

triggerevents ........

triggerword ......

TrZEETING ..o
CMOS ..o
707313 0] (IO
digital filter .........ccoevervreennne
levelmark ........c.ccoeeveeueennnnns
modes

manual .........cceeeevrrevieennnne 29
TTL oo 50

triggeringmode ........coeeeeeeeenene 28

Vv

vertical .....coevevveviereneeeeeeeeene 35

vertical channels .. 36
ACHIVE .eeveeneeieieieeie e 36
CoOUPliNG ...ooveveiiiireeiereeene 36
data ...oooveieeeee e 36
track .oveveeeeee 36

display mode ..........ccn...... 36
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