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WAVERUNNER XI SERIES   
• Bandwidth @ 1 Mohms (-3 dB) - typical: 

WaveRunner 44Xi 10 mV/div to 10 V/div 400 MHz 

WaveRunner 64Xi 10 mV/div to 10 V/div 500 MHz 

WaveRunner 62Xi 10 mV/div to 10 V/div 500 MHz 

WaveRunner 104MXi and 
WaveRunner 104Xi 

5 mV/div to 10 V/div 

2 mV/div to 4.95 mV/div 

500 MHz 

350 MHz 

WaveRunner 204Xi 
5 mV/div to 10 V/div 

2 mV/div to 4.95 mV/div 

500 MHz 

350 MHz 

• Input Channels: 4 (model 62Xi: 2) 

• Calculated Rise Time: 10 mV/div to 1 V/div, 50 ohms (input risetime >/= 50 ps): 

WaveRunner 44Xi 875 ns 

WaveRunner 64Xi 625 ps 

WaveRunner 62Xi 625 ps 

WaveRunner 104MXi and 
WaveRunner 104Xi 

400 ps 

WaveRunner 204Xi 
225 ps 

• Bandwidth Limiters: 

o Full 

o 200 MHz 

o 20 MHz 

• Input Capacitance, using PP008 probe: < 9.5 pF (typical) 

• Input Capacitance of Channel (1/1, 1/10, 1/100): < 20 pF (typical) 

• Input Impedance: 1 Mohms // 16 pF or 50 ohms; WR104MXi, WR104Xi, WR204Xi: 1 Mohms // 20 pF or 50 
ohms 

• Input Coupling: 50 ohms: DC, GND; 1 Mohms: AC, DC, GND 

•  Max Input Voltage (1/1, 1/10): 50 ohms: 5 Vrms; 1 microsecond pulse, 50% duty cycle: ±10 Vpeak 
1 Mohms: 400 V max. (peak AC: </= 5 kHz + DC) WR104MXi, WR104Xi, WR204Xi: 50 ohms: 5 Vrms; 1 
Mohms: 250 V max. (DC + Peak AC </= 10 kHz) 

• Installation (Overvoltage) Category: CAT I 

• Channel-to-Channel Isolation: > 40 dB @ < 100 MHz (> 30 dB @ full bandwidth) 

• Vertical Resolution: 8 bits; up to 11 bits with enhanced resolution (ERES) 

• Sensitivity: 50 ohms: 2 mV to 1 V/div fully variable; 1 Mohms: 2 mV to 10 V/div fully variable 

14  WRXi-OM-E Rev C 
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The Software Product is protected by copyright laws and international copyright treaties, as well as other 
intellectual property laws and treaties. The Software Product is licensed, not sold.  The terms of this printed, 
paper EULA supersede the terms of any on-screen license agreement found within the Software Product. 

1.2 Upgrades. If the Software Product is labeled as an “upgrade,” (or other similar designation) the License will 
not take effect, and you will have no right to use or access the Software Product unless you are properly licensed 
to use a product identified by LeCroy as being eligible for the upgrade (“Underlying Product”).  A Software Product 
labeled as an “upgrade” replaces and/or supplements the Underlying Product.  You may use the resulting 
upgraded product only in accordance with the terms of this EULA. If the Software Product is an upgrade of a 
component of a package of software programs that you licensed as a single product, the Software Product may 
be used and transferred only as part of that single product package and may not be separated for use on more 
than one computer. 

1.3. Limitations. Except as specifically permitted in this EULA, you will not directly or indirectly (a) use any 
Confidential Information to create any software or documentation that is similar to any of the Software Product or 
Documentation; (b) encumber, transfer, rent, lease, time-share or use the Software Product in any service bureau 
arrangement; (c) copy (except for archival purposes), distribute, manufacture, adapt, create derivative works of, 
translate, localize, port or otherwise modify the Software Product or the Documentation; (d) permit access to the 
Software Product by any party developing, marketing or planning to develop or market any product having 
functionality similar to or competitive with the Software Product; (e) publish benchmark results relating to the 
Software Product, nor disclose Software Product features, errors or bugs to third parties; or (f) permit any third 
party to engage in any of the acts proscribed in clauses (a) through (e).  In jurisdictions in which transfer is 
permitted, notwithstanding the foregoing prohibition, transfers will only be effective if you transfer a copy of this 
EULA, as well as all copies of the Software Product, whereupon your right to use the Software product will 
terminate.  Except as described in this Section 1.3, You are not permitted (i) to decompile, disassemble, reverse 
compile, reverse assemble, reverse translate or otherwise reverse engineer the Software Product, (ii) to use any 
similar means to discover the source code of the Software Product or to discover the trade secrets in the Software 
Product, or (iii) to otherwise circumvent any technological measure that controls access to the Software Product.  
You may reverse engineer or otherwise circumvent the technological measures protecting the Software Product 
for the sole purpose of identifying and analyzing those elements that are necessary to achieve Interoperability 
(the “Permitted Objective”) only if: (A) doing so is necessary to achieve the Permitted Objective and it does not 
constitute infringement under Title 17 of the United States Code; (B) such circumvention is confined to those parts 
of the Software Product and to such acts as are necessary to achieve the Permitted Objective; (C) the information 
to be gained thereby has not already been made readily available to you or has not been provided by LeCroy 
within a reasonable time after a written request by you to LeCroy to provide such information; (D) the information 
gained is not used for any purpose other than the Permitted Objective and is not disclosed to any other person 
except as may be necessary to achieve the Permitted Objective; and (E) the information obtained is not used (1) 
to create a computer program substantially similar in its expression to the Software Product including, but not 
limited to, expressions of the Software Product in other computer languages, or (2) for any other act restricted by 
LeCroy’s intellectual property rights in the Software Product.  “Interoperability” will have the same meaning in this 
EULA as defined in the Digital Millennium Copyright Act, 17 U.S.C. §1201(f), the ability of computer programs to 
exchange information and of such programs mutually to use the information which has been exchanged. 

1.4 PRERELEASE CODE. Portions of the Software Product may be identified as prerelease code (“Prerelease 
Code”).  Prerelease Code is not at the level of performance and compatibility of the final, generally available 
product offering. The Prerelease Code may not operate correctly and may be substantially modified prior to first 
commercial shipment. LeCroy is not obligated to make this or any later version of the Prerelease Code 
commercially available. The License with respect to the Prerelease Code terminates upon availability of a 
commercial release of the Prerelease Code from LeCroy. 

2. SUPPORT SERVICES. 

At LeCroy’s sole discretion, from time to time, LeCroy may provide Updates to the Software Product.  LeCroy 
shall have no obligation to revise or update the Software Product or to support any version of the Software 
Product.  At LeCroy’s sole discretion, upon your request, LeCroy may provide you with support services related to 
the Software Product (“Support Services”) pursuant to the LeCroy policies and programs described in the 
Documentation or otherwise then in effect, and such Support Services will be subject to LeCroy’s then-current 
fees therefor, if any.   

ManualsPlus.com

https://www.manualsplus.com/


OPERATOR’S MANUAL 

WRXi-OM-E Rev C   25 

Any Update or other supplemental software code provided to you pursuant to the Support Services will be 
considered part of the Software Product and will be subject to the terms and conditions of this EULA.  LeCroy 
may use any technical information you provide to LeCroy during LeCroy’s provision of Support Services, for 
LeCroy’s business purposes, including for product support and development.  LeCroy will not utilize such 
technical information in a form that personally identifies you. 

3. PROPRIETARY RIGHTS.  

3.1 Right and Title.  All right, title and interest in and to the Software Product and Documentation (including but 
not limited to any intellectual property or other proprietary rights, images, icons, photographs, text, and “applets” 
embodied in or incorporated into the Software Product, collectively, “Content”), and all Derivatives, and any 
copies thereof are owned by LeCroy and/or its licensors or third-party suppliers, and is protected by applicable 
copyright or other intellectual property laws and treaties.  You will not take any action inconsistent with such title 
and ownership.  This EULA grants you no rights to use such Content outside of the proper exercise of the license 
granted hereunder, and LeCroy will not be responsible or liable therefor. 

3.2 Intellectual Property Protection.  You may not alter or remove any printed or on-screen copyright, trade secret, 
proprietary or other legal notices contained on or in copies of the Software Product or Documentation. 

3.3 Confidentiality.  Except for the specific rights granted by this EULA, neither party shall use or disclose any 
Confidential Information (as defined below) of the other party without the written consent of the disclosing party.  
A party receiving Confidential Information from the other shall use the highest commercially reasonable degree of 
care to protect the Confidential Information, including ensuring that its employees and consultants with access to 
such Confidential Information have agreed in writing not to disclose the Confidential Information.  You shall bear 
the responsibility for any breaches of confidentiality by your employees and consultants.  Within ten (10) days 
after request of the disclosing party, and in the disclosing party's sole discretion, the receiving party shall either 
return to the disclosing party originals and copies of any Confidential Information and all information, records and 
materials developed therefrom by the receiving party, or destroy the same, other than such Confidential 
Information as to which this EULA expressly provides a continuing right to the receiving party to retain at the time 
of the request.  Either party may only disclose the general nature, but not the specific financial terms, of this EULA 
without the prior consent of the other party; provided either party may provide a copy of this EULA to any finance 
provider in conjunction with a financing transaction, if such provider agrees to keep this EULA confidential.   
Nothing herein shall prevent a receiving party from disclosing all or part of the Confidential Information as 
necessary pursuant to the lawful requirement of a governmental agency or when disclosure is required by 
operation of law; provided that prior to any such disclosure, the receiving party shall use reasonable efforts to (a) 
promptly notify the disclosing party in writing of such requirement to disclose, and (b) cooperate fully with the 
disclosing party in protecting against any such disclosure or obtaining a protective order.  Money damages will not 
be an adequate remedy if this Section 4.3 is breached and, therefore, either party shall, in addition to any other 
legal or equitable remedies, be entitled to seek an injunction or similar equitable relief against such breach or 
threatened breach without the necessity of posting any bond.  As used herein, “Confidential Information” means 
LeCroy pricing or information concerning new LeCroy products, trade secrets (including without limitation all 
internal header information contained in or created by the Software Product, all benchmark and performance test 
results and all Documentation) and other proprietary information of LeCroy; and any business, marketing or 
technical information disclosed by LeCroy, or its representatives, or you in relation to this EULA, and either (i) 
disclosed in writing and marked as confidential at the time of disclosure or (ii) disclosed in any other manner such 
that a reasonable person would understand the nature and confidentiality of the information.  Confidential 
Information does not include information (A) already in the possession of the receiving party without an obligation 
of confidentiality to the disclosing party, (B) hereafter rightfully furnished to the receiving party by a third party 
without a breach of any separate nondisclosure obligation to the disclosing party, (C) publicly known without 
breach of this EULA, (d) furnished by the disclosing party to a third party without restriction on subsequent 
disclosure, or (e) independently developed by the receiving party without reference to or reliance on the 
Confidential Information. 
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4. TERMINATION. 

This EULA will remain in force until termination pursuant to the terms hereof.  You may terminate this EULA at 
any time.  This EULA will also terminate if you breach any of the terms or conditions of this EULA.  You agree that 
if this EULA terminates for any reason, the License will immediately terminate and you will destroy all copies of 
the Software Product (and all Derivatives), installed or otherwise, the Documentation, and the Confidential 
Information  (and all derivatives of any of the foregoing) that are in your possession or under your control. The 
provisions of Sections 1.3, 4, 6, 7, 8, and 9 will survive any termination or expiration hereof. 

5. U.S. GOVERNMENT RESTRICTED RIGHTS. 

If any Software Product or Documentation is acquired by or on behalf of a unit or agency of the United States 
Government (any such unit or agency, the “Government”), the Government agrees that the Software Product or 
Documentation is “commercial computer software” or “commercial computer software documentation” and that, 
absent a written agreement to the contrary, the Government’s rights with respect to the Software Product or 
Documentation are, in the case of civilian agency use, Restricted Rights, as defined in FAR §52.227.19, and if for 
Department of Defense use, limited by the terms of this EULA, pursuant to DFARS §227.7202.  The use of the 
Software Product or Documentation by the Government constitutes acknowledgment of LeCroy’s proprietary 
rights in the Software Product and Documentation.  Manufacturer is LeCroy Corporation, 700 Chestnut Ridge 
Road, Chestnut Ridge, NY 10977 USA. 

6. EXPORT RESTRICTIONS. 

You agree that you will not export or re-export the Software Product, any part thereof, or any process or service 
that is the direct product of the Software Product (the foregoing collectively referred to as the “Restricted 
Components”), to any country, person, entity or end user subject to U.S. export restrictions.  You specifically 
agree not to export or re-export any of the Restricted Components (a) to any country to which the U.S. has 
embargoed or restricted the export of goods or services, which currently include, but are not necessarily limited to 
Cuba, Iran, Iraq, Libya, North Korea, Sudan and Syria, or to any national of any such country, wherever located, 
who intends to transmit or transport the Restricted Components back to such country; (b) to any end user who 
you know or have reason to know will utilize the Restricted Components in the design, development or production 
of nuclear, chemical or biological weapons; or (c) to any end-user who has been prohibited from participating in 
U.S. export transactions by any federal agency of the U.S. government. You warrant and represent that neither 
the BXA nor any other U.S. federal agency has suspended, revoked or denied your export privileges. It is your 
responsibility to comply with the latest United States export regulations, and you will defend and indemnify LeCroy 
from and against any damages, fines, penalties, assessments, liabilities, costs and expenses (including 
reasonable attorneys' fees and court costs) arising out of any claim that the Software Product, Documentation, or 
other information or materials provided by LeCroy hereunder were exported or otherwise accessed, shipped or 
transported in violation of applicable laws and regulations. 

7. RISK ALLOCATION. 

7.1 No Warranty. THE SOFTWARE PRODUCT IS NOT ERROR-FREE AND THE SOFTWARE PRODUCT AND 
SUPPORT SERVICES IS/ARE BEING PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND.  LECROY, 
FOR ITSELF AND ITS SUPPLIERS, HEREBY DISCLAIMS ALL WARRANTIES, WHETHER EXPRESS OR 
IMPLIED, ORAL OR WRITTEN, WITH RESPECT TO THE SOFTWARE PRODUCT OR ANY SUPPORT 
SERVICES INCLUDING, WITHOUT LIMITATION, ALL IMPLIED WARRANTIES OF TITLE OR NON-
INFRINGEMENT, MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY, 
INTEGRATION, VALIDITY, EXCLUSIVITY, MERCHANTABILITY, NON-INTERFERENCE WITH ENJOYMENT, 
FITNESS FOR ANY PARTICULAR PURPOSE, AND ALL WARRANTIES IMPLIED FROM ANY COURSE OF 
DEALING OR USAGE OF TRADE. YOU ACKNOWLEDGE THAT NO WARRANTIES HAVE BEEN MADE TO 
YOU BY OR ON BEHALF OF LECROY OR OTHERWISE FORM THE BASIS FOR THE BARGAIN BETWEEN 
THE PARTIES. 

7.2. Limitation of Liability.  LECROY’S LIABILITY FOR DAMAGES FOR ANY CAUSE WHATSOEVER, 
REGARDLESS OF THE FORM OF ANY CLAIM OR ACTION, SHALL NOT EXCEED THE GREATER OF THE 
AMOUNT ACTUALLY PAID BY YOU FOR THE SOFTWARE PRODUCT OR U.S.$5.00; PROVIDED THAT IF 
YOU HAVE ENTERED INTO A SUPPORT SERVICES AGREEMENT WITH LECROY, LECROY’S ENTIRE 
LIABILITY REGARDING SUPPORT SERVICES WILL BE GOVERNED BY THE TERMS OF THAT 
AGREEMENT.   
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LECROY SHALL NOT BE LIABLE FOR ANY LOSS OF PROFITS, LOSS OF USE, LOSS OF DATA, 
INTERRUPTION OF BUSINESS, NOR FOR INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR 
EXEMPLARY DAMAGES OF ANY KIND, WHETHER UNDER THIS EULA OR OTHERWISE ARISING IN ANY 
WAY IN CONNECTION WITH THE SOFTWARE PRODUCT, THE DOCUMENTATION OR THIS EULA.  SOME 
JURISDICTIONS DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL 
DAMAGES, SO THE ABOVE EXCLUSION OR LIMITATION MAY NOT APPLY TO YOU.  THESE LIMITATIONS 
ARE INDEPENDENT FROM ALL OTHER PROVISIONS OF THIS EULA AND SHALL APPLY 
NOTWITHSTANDING THE FAILURE OF ANY REMEDY PROVIDED HEREIN. 

7.3 Indemnification.  You will defend, indemnify and hold harmless LeCroy and its officers, directors, affiliates, 
contractors, agents, and employees from, against and in respect of any and all assessments, damages, 
deficiencies, judgments, losses, obligations and liabilities (including costs of collection and reasonable attorneys’ 
fees, expert witness fees and expenses) imposed upon or suffered or incurred by them arising from or related to 
your use of the Software Product. 

8. GENERAL PROVISIONS. 

8.1 Compliance with Laws.  You will comply with all laws, legislation, rules, regulations, and governmental 
requirements with respect to the Software Product, and the performance by you of your obligations hereunder, of 
any jurisdiction in or from which you directly or indirectly cause the Software Product to be used or accessed. 

8.2 No Agency.  Nothing contained in this EULA will be deemed to constitute either party as the agent or 
representative of the other party, or both parties as joint venturers or partners for any purpose. 

8.3 Entire Agreement; Waiver; Severability.  This EULA constitutes the entire agreement between the parties with 
regard to the subject matter hereof.  No provision of, right, power or privilege under this EULA will be deemed to 
have been waived by any act, delay, omission or acquiescence by LeCroy, its agents, or employees, but only by 
an instrument in writing signed by an authorized officer of LeCroy.  No waiver by LeCroy of any breach or default 
of any provision of this EULA by you will be effective as to any other breach or default, whether of the same or 
any other provision and whether occurring prior to, concurrent with, or subsequent to the date of such waiver.  If 
any provision of this EULA is declared by a court of competent jurisdiction to be invalid, illegal or unenforceable, 
such provision will be severed from this EULA and all the other provisions will remain in full force and effect. 

8.4 Governing Law;  Jurisdiction; Venue.  This EULA will be governed by and construed in accordance with the 
laws of the State of New York, USA, without regard to its choice of law provisions.  The United Nations 
Convention on Contracts for the International Sale of Goods will not apply to this EULA.  Exclusive jurisdiction and 
venue for any litigation arising under this EULA is in the federal and state courts located in New York, New York, 
USA and both parties hereby consent to such jurisdiction and venue for this purpose. 

8.5 Assignment.  This EULA and the rights and obligations hereunder, may not be assigned, in whole or in part by 
you, except to a successor to the whole of your business, without the prior written consent of LeCroy.  In the case 
of any permitted assignment or transfer of or under this EULA, this EULA or the relevant provisions will be binding 
upon, and inure to the benefit of, the successors, executors, heirs, representatives, administrators and assigns of 
the parties hereto. 

8.6 Notices.  All notices or other communications between LeCroy and you under this EULA will be in writing and 
delivered personally, sent by confirmed fax, by confirmed e-mail, by certified mail, postage prepaid and return 
receipt requested, or by a nationally recognized express delivery service.  All notices will be in English and will be 
effective upon receipt. 

8.7 Headings.  The headings used in this EULA are intended for convenience only and will not be deemed to 
supersede or modify any provisions. 

8.8 Acknowledgment.  Licensee acknowledges that (a) it has read and understands this EULA, (b) it has had an 
opportunity to have its legal counsel review this EULA, (c) this EULA has the same force and effect as a signed 
agreement, and (d) issuance of this EULA does not constitute general publication of the Software Product or other 
Confidential Information. 
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• You may place a label anywhere you want on the waveform. Labels are numbered sequentially according to 
the order in which they are added, and not according to their placement on the waveform. 
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Probes 
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State 

 

The State trigger is a level-qualified trigger which requires that the qualifying signal remain above or 
below a specified voltage level for a trigger to occur. For Sate trigger, you specify the time or number 
of events after the signal has gone above or below the voltage level when you want the trigger to 
occur. 

Dropout 

 

Used primarily in single-shot applications, and usually with a pre-trigger delay, Dropout trigger can 
detect lost signals. The trigger is generated at the end of the timeout period following the last trigger 
source transition. You can select a timeout period from 2 ns to 20 s. 

Logic 

 

Logic trigger enables triggering on a logical combination (pattern) of five inputs: CH1, CH2, CH3, 
CH4, EXT. You have a choice of four Boolean operators (AND, NAND, OR, NOR), and you can 
stipulate the high or low voltage logic level for each input independently. 

TV 

 

TV triggers provide stable triggering on standard or custom composite video signals. Use them on 
PAL, SECAM, or NTSC systems. Optional HDTV trigger supports 1080i, 1080p, and 720p formats. 

Serial 
Trigger 

and 
Decode 

 

Serial trigger allows a serial trigger condition to be set from within the oscilloscope, using an easy-to-
understand interface. 

 

Slew Rate 

 

 

Slew Rate trigger activates a trigger when the rising or falling edge of a pulse crosses two threshold 
levels: an upper level and a lower level. The pulse edge must cross the thresholds faster or slower 
than a selected period of time. You can select both thresholds within a range of 2 ns to 20 s. 

Runt 

 

The runt trigger is programmed to occur when a pulse crosses a first threshold line and fails to cross 
a second threshold line before recrossing the first. You can select both voltage thresholds within a 
time range of 100 ps to 20 s. Other defining conditions for this trigger are the edge (triggers on the 
slope opposite to that selected) and runt width. 

 

58  WRXi-OM-E Rev C 
  

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


javascript:kadovTextPopup(this)
javascript:kadovTextPopup(this)
javascript:kadovTextPopup(this)
javascript:kadovTextPopup(this)
javascript:kadovTextPopup(this)
javascript:kadovTextPopup(this)
https://www.manualsplus.com/


javascript:kadovTextPopup(this)
javascript:kadovTextPopup(this)
https://www.manualsplus.com/


https://www.manualsplus.com/


OPERATOR’S MANUAL 

 
Interval Trigger that triggers when the interval width is larger than the set interval. The broken upward-pointing arrow indicates a 
potential trigger, while the bold one shows where the actual trigger occurs  on the positive edge after the selected interval. 

• Interval In Range: This Interval Trigger is generated whenever an interval between two edges of the same 
slope falls within a selected range. The instrument initializes and restarts the timing for the interval whenever 
the selected edge occurs. 

 
Interval Trigger that triggers when the interval falls within the selected range:  
 t1 = range's lower time limit; t2 = range's upper limit. The broken upward-pointing arrow indicates a potential trigger, while the bold 
one indicates where the actual trigger occurs  on the positive edge within the selected range. 
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Here is an example of a 3-dimensional view of a square wave using the 
h red solid view of color-graded persistence. Saturation is set at 50%, wit

areas indicating highest intensity. The X-axis has been rotated 60%; the 
Y-axis has been rotated 15%. 

Here is a monochrome (analog) view of the same waveform. The ligh
areas indicate highest intensity, corresponding to the red areas in the s

test 
olid 

view. 

Here is a shaded (projected light) view of the same waveform. This view 
emphasizes the shape of the pulses. 

Here is a wire frame view of the same waveform in which lines of equal 
intensity are used to construct the persistence map. 

 

74  WRXi-OM-E Rev C 
  

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


OPERATOR’S MANUAL 

WRXi-OM-E Rev C   91 

 hist ampl  Histogram Amplitude 

ion:  wo most populated peaks in a histogram. This parameter is useful 

Description:  e 

Definit The difference in value of the t
for waveforms with two primary parameter values, such as TTL voltages, where hampl would 
indicate the difference between the binary `1' and `0' voltage values.  

The values at the center (line dividing the population of peak in half) of the two highest peaks ar
determined (see pks parameter description:). The value of the leftmost of the two peaks is the 
histogram base (see hbase). While that of the rightmost is the histogram top (see htop). The 
parameter is then calculated as:  

hampl = htop  hbase   

Example:  

  
In this histogram, hampl is 152 mV  150 mV = 2 mV. 

  

hbase  Histogram Base 

The value of the leftmost of the two most populated peaks in a histogram. This parameter is 
primarily useful for waveforms with two primary parameter values such as TTL voltages where 

Definition: 

Description: 

Example:  

hbase would indicate the binary `0' voltage value.  

The two highest histogram peaks are determined. If several peaks are of equal height the 
leftmost peak among these is used (see pks). Then the leftmost of the two identified peaks is 
selected. This peak's center value (the line that divides the population of the peak in half) is the 
hbase.  
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hist maxp  Histogram Maximum Population 

ed 

Definition:  The count (vertical value) of the highest population bin in a histogram.  

Each bin between the parameter cursors is examined for its count. The highest count is return
as maxp.  

Description:  

Example:  

  
Here, maxp is 14. 

  

hist mode  Histogram Mode 

Definition:  The value of the highest population bin in a histogram.  

Description:  Each bin between the parameter cursors is examined for its population count. The leftmost bin 
with the highest count found is selected. Its center value is returned as mode.  

Example: 

  
Here, mode is 150 mV. 

 

hist range  Histogram Range 

 omputes the difference between the value of the rightmost and that of the leftmost populated 
bin.  

Description:  The rightmost and leftmost populated bins are identified. The difference in value between the two 
is returned as the range.  

Example: 

Definition: C

  
In this example, range is 2 mV. 

92  WRXi-OM-E Rev C 
  

ManualsPlus.com

https://www.manualsplus.com/


OPERATOR’S MANUAL 

WRXi-OM-E Rev C   93 

hist rms  Histogram Root Mean Square 

  togram.  

   population (height) of 

  

  

Using the histogram shown here, the value for hrms is: 

hrms =

Definition: The rms value of the values in a his

Description: The center value of each populated bin is squared and multiplied by the
the bin. All results are summed and the total is divided by the population of all the bins. The 
square root of the result is returned as hrms. 

Example: 

 = 2.87 

  

 hist top  Histogram Top 

Definition:  The value of the rightmost of the two most populated peaks in a histogram. This parameter is 
useful for waveforms with two primary parameter values, such as TTL voltages, where htop 
would indicate the binary `1' voltage value.  

Description:  The two highest histogram peaks are determined. The rightmost of the two identified peaks is 
then selected. The center of that peak is htop (center is the horizontal point where the population 

area to the right).  to the left is equal to the 

Example: 
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pctl  Percentile 

Definition: Computes the horizontal data value that separates the data in a histogram such that the 

Description:  ined. Scanning from left to right, the population of 
qual or exceed `xx'% of the population 
eded for `xx'% population/total bin 

lation is then determin r the bin. The horizontal value of the bin at that ratio point of its 
range is found, and returned as pctl. 

Example: 

  

  

  

The total population of a histogram is 100. The histogram range is divided into 20 bins and `xx' is 
set to 25%. The population sum at the sixth bin from the left is 22. The population of the seventh 
is 9 and its sub-range is 6.1 to 6.4 V. The ratio of counts needed for 25% population to total bin 
population is:  

• 3 counts needed / 9 counts = 1/3. 

The value for pctl is: 

• 6.1 volts + .33 * (6.4  6.1) volts = 6.2 volts. 
  

population on the left is a specified percentage `xx' of the total population. When the threshold is 
set to 50%, pctl is the same as hmedian.  

The total population of the histogram is determ
each bin is summed until a bin that causes the sum to e
value is encountered. A ratio of the number of counts ne
popu ed fo

pks  Peaks 

Definition:  The number of peaks in a histogram.  

Description:  

  

The instrument analyzes histogram data to identify peaks from background noise and histogram 
binning artifacts such as small gaps.  

Peak identification is a 3-step process: 

ght of the histogram is calculated for all populated bins. A threshold (T1) is 

3. Once T2 is defined, the histogram distribution is scanned from left to right. Any bin that 
crosses above T2 signifies the existence of a peak. Scanning continues to the right until one 
bin or more crosses below T2. However, if the bins cross below T2 for less than a hundredth 
of the histogram range, they are ignored, and scanning continues in search of peaks that 
cross under T2 for more than a hundredth of the histogram range. Scanning goes on over 
the remainder of the range to identify additional peaks. Additional peaks within a fiftieth of the 
range of the populated part of a bin from a previous peak are ignored. 

  

  1. The mean hei
calculated from this mean, where:  

T1= mean + 2 sqrt (mean). 

2. A second threshold is determined based on all populated bins under T1 in height, where: 

T2 = mean + 2 * sigma, and where sigma is the standard deviation of all populated bins 
under T1. 

Note: If the number of bins is set too high, a histogram may have many small gaps. This 
increases sigma and, thereby, T2. In extreme cases, it can prevent determination of a peak, 
even if one appears to be present to the eye. 
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Here the two peaks have been identified. The peak with the highest population is peak #1.  Example: 

  

  

 totp  Total Population 

Calculates the total population of a histogram between the parameter cursors.  Definition:  

escri n the parameter cursors is summed.  

Example: 

  

D ption:  The count for all populated bins betwee

  
The total population of this histogram is 9. 
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xapk  X Co

Definition:  

Description:  Firs ion 
on h
rank e point where the area to the left is equal to the area to the right), where n is 

Example: 

  

ordinate of xx  Peak 
th

th

Returns the value of the xx  peak that is the largest by area in a histogram.  

t the peaks in a histogram are determined and ranked in order of total area (for a discuss
ow peaks are identified see the description for the pks parameter). The center of the nth 
ed peak (th

selected by you, is then returned as xapk.  

The rightmost peak is the largest, and is thus ranked first in area (1). The leftmost peak, although 
higher, is ranked second in area (2). The lowest peak is also the smallest in area (3). 
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WAVERUNNER XI SERIES   
Parameter Description Definition Notes 

Base Lower of two most probable states 
(higher is top). Measures lower level in 

Value of most 
probable lower state

On signals not having two major 
levels (triangle or saw-tooth 

two-level signals. Differs from min in 
that noise, overshoot, undershoot, and 
ringing do not affect measurement.  

waves, for example), returns same
value as min. 

Standard parameter. 

 

Cycles Determines number of cycles of a 
periodic wave

Number of cycles of Standard parameter. 
form lying between 

Transition may be positive- or 
negative-going.  

periodic waveform 
cursors. First cycle begins at first 
transition after the left cursor. 

cyclic 

Mean 

s the average 
of waveform data. Contrary to mean, 
computes average over an integral 

liminating bias 
l intervals.  

Average of data 
values of an integral 
numb r of periods 

Choose this parameter by 
selecting Mean from the 
parameter table, then touching the 
Cyclic checkbox. 

Standard parameter. 

Cyclic mean: Compute

number of cycles, e
caused by fractiona

e

cyclic 

Median 

Cyclic median: Computes average of 
base and top values over an integral 

Data value for which 
50% of values are 

Choose this parameter by 
selecting Median from the 

r table, then touching the 

ter. 
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number of cycles, contrary to median, 
eliminating bias caused by fractional 
intervals.  

above and 50% 
below 

paramete
Cyclic checkbox. 

Standard parame

cyclic Cyclic root mean 

RMS square root of sum of squares of data 
values divided by number of points. 
Contrary to rms, calculation is 

square: Computes 

performed over an integral number of 
cycles, eliminating bias caused by 
fractional intervals.  

Where: vi denotes measured 
mber of 

Standard parameter. 

sample values, and N = nu
data points within the periods 
found. 

Choose this parameter by 
selecting RMS from the parameter 
table, then touching the Cyclic 
checkbox. 

cyclic 

Std dev 

Cyclic standard deviation: Standard 
deviation of data values from mean 
value over integral number of periods. 
Contrary to sdev, calculation is 
performed over an integral number of 
cycles, eliminating bias caused by 
fractional intervals.  

Where: vi denotes measured 
sample values, and N = number of
data points within the periods 
found. 

Choose this parameter by 
selecting Std dev from the 
parameter table, then touching the 
Cyclic checkbox. 

Standard parameter. 

Delay Time from trigger to transition: 
Measures time between trigger and 
first 50% crossing after left cursor. 
Can measure propagation delay 
between two signals by triggering on 
one and determining delay of other.  

Time between 
trigger and first 50% 
crossing after left 
cursor 

Standard parameter. 
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Parameter Description Definition Notes 

Delta delay delay: Computes time between 
50% level of two sour

Time between midpoint Standard parameter. 
ces. transition of two 

sources 

Dperiod@level Adjacent cycle deviation (cycle-to-
cycle jitter) of each cycle in a 
waveform 

  Reference levels and edge-
transition polarity can be 
selected. Hysteresis argument 
used to discriminate levels from 
noise in data. 

Available with JTA2 and XMAP 
options. 

Dtime@level t at level: Computes transition 
between selected levels or sources.

Time between 
transition levels of two 
sources, or from trigger 
to transition level of a 

ource 

Reference levels and edge-
transition polarity can be 
selected. Hysteresis argument 
used to discriminate levels from 
noise in data. single s

This measurement 
gives the time of the 
source 2 edge minus 
the time of the source 1 
edge.  

Standard parameter. 

Duration For single sweep waveforms, dur is 

: time from previous 
t's to current segment's 

ted waveform's 

Time from first to last Standard parameter. 
0; for sequence waveforms: time 
from first to last segment's trigger; 
for single segments of sequence 

acquisition: for 
average, histogram or 
sequence waveforms 

waveforms
segmen
trigger; for waveforms produced by 
a history function: time from first to 
last accumula
trigger.  

Duty@level e 

scriminate levels from 

Available with JTA2 and XMAP 

Percent of period for which data ar
above or below a specified level. 

  Reference levels and edge-
transition polarity can be 
selected. Hysteresis argument 
used to di
noise in data. 

options. 

Duty cycle rcentage of 
period.  

riod Standard Duty cycle: Width as pe width/pe parameter. 

Dwidth@level Difference of adjacent width above 
or below a specified level. 

  

t 

d XMAP 

Reference levels and edg
transition polarity can be 

e-

selected. Hysteresis argumen
used to discriminate levels from 
noise in data. 

Available with JTA2 an
options. 
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Parameter Description Definition Notes 

Edge@level 

s from 

nd XMAP 
options. 

Number of edges in waveform.   Reference levels and edge-
transition polarity can be 
selected. Hysteresis argument 
used to discriminate level
noise in data. 

Available with JTA2 a

Excel  

ter value. 

  Available with XMAP option. 

Excel must be loaded on the 
instrument. 

Performs measurements in Excel
by transferring one or two 
waveforms and reading the 
resulting parame

Fall time Fall time: Duration of falling edge 
from 90-10%. 

 
Threshold arguments specify two 
vertical values on each edge used 
to compute fall time. Formulas for 
upper and lower values: 

th
over each falling edge 

major 

o maximum 
 however, 

lower = lower thresh. x amp/100 + 
base 

upper = upper thresh. x amp/100 + 
base 

T
m

ime at upper threshold
inus Time at lower 
reshold averaged 

 On signals not having two 
levels (triangle or saw-tooth 
waves, for example), top and 
base can default t
and minimum, giving,
less predictable results. 

Standard parameter. 

Fall 80-20% 

ed for all falling 
transitions between the cursors.  

verage duration of 
falling  
 80-20% transition 

major 

efault to maximum 
 however, 
ts. 

Fall 80-20%: Duration of pulse 
waveform's falling transition from 
80% to 20%, averag

A On signals not having two 
levels (triangle or saw-tooth 
waves, for example), top and 
base can d
and minimum, giving,
less predictable resul

Standard parameter. 

Fall@level 
en 

uration of falling edge 
between transition 

vels 

jor 
triangle or saw-tooth 

nd 
m 

Fall at level: Duration of pulse 
waveform's falling edges betwe
user-specified transition levels. See 
also Rise@level. 

D

le

On signals not having two ma
levels (
waves, for example), top a
base can default to maximu
and minimum, giving, however, 
less predictable results. 

Standard parameter. 

First Indicates value of horizontal ax
left cursor. 

is at H lue at
le

eft cursor. 
able: for 

example, the left cursor may be 
moved to the right of the right 
cursor and first will give the 
location of the cursor formerly on 
the right, now on left. 

Standard parameter. 

orizontal axis va
ft cursor 

 Indicates location of l
Cursors are interchange
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Parameter Description Definition Notes 

Frequency Frequency: Period of cyclic 
signal measured as time 
between every other pair of 

ach 
 pair. Values then 

averaged and reciprocal used 
to give frequency.  

1/ r. 

50% crossings. Starting with 
first transition after left cursor, 
the period is measured for e
transition

period Standard paramete

Freq@level Frequency at a specific level 
and slope for every cycle in 

  
ion polarity can be 

ment 
els 

ns. 

waveform. 

Reference levels and edge-
transit
selected. Hysteresis argu
used to discriminate lev
from noise in data. 

Available with JTA2 and 
XMAP optio

FWHM Measures the width of the 
largest area histogram peak at 
half of the population of the 
highest peak. 

  2, JTA2, 
and XMAP options. 

Standard in DDA-5005A. 

Available with DDM

FWxx Measures the width of the 
largest area histogram peak at 
xx% of the population of the 
highest peak. 

  Available with DDM
and XMAP options.

2, JTA2, 
 

Standard in DDA-5005A. 

Half period   Reference levels and edge-
transition polarity can be 
selected. Hysteresis argument 
used to discriminate levels 
from noise in data. 

Available with JTA2 and 

Half period of a waveform. 

XMAP options. 

Hist ampl 
two most populated peaks in a 
histogram. 

  

DDA-5005A. 

Difference in value between the Available with DDM2, JTA2, 
and XMAP options. 

Standard in 

Hist base Value of the left-most of the two 
most populated histogram 

  
AP options. 

005A. peaks. 

Available with DDM2, JTA2, 
and XM

Standard in DDA-5

Hist maximum st (right-   Available with DDM2, JTA2, Value of the highe
most) populated bin in a 
histogram. 

and XMAP options. 

Standard in DDA-5005A. 

Hist mean Average or mean value of data 
in the histogram. 

  
ptions. 

Available with DDM2, JTA2, 
and XMAP o

Standard in DDA-5005A. 
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 Definition Notes 

Hist median Value of the "X" axis of a 
histogram that divides the 
population into two equal 
halves. 

  2, Available with DDM2, JTA
and XMAP options. 

Standard in DDA-5005A. 

Hist minimum Value of the lowest (left-most) 
populated bin in a histogram. 

  th DDM2, JTA2, 

rd in DDA-5005A. 

Available wi
and XMAP options. 

Standa

Hist rms , 

in DDA-5005A. 

Root mean square of the 
values in a histogram. 

  Available with DDM2, JTA2
and XMAP options. 

Standard 

Hist sdev Standard deviation of values in 
a histogram. 

  Available with DDM2, JTA2, 
and XMAP options. 

Standard in DDA-5005A. 

Hist top Value of the right-most of the 
two most populated histogram 
peaks. 

  

 

Available with DDM2, JTA2, 
and XMAP options. 

Standard in DDA-5005A.

Hold time 

r. 

Reference levels and edge-
transition polarity can be 
selected. Hysteresis argument 
used to discriminate levels 
from noise in data. 

Available with JTA2 and 
XMAP options. 

Time from the clock edge to the 
data edge. You can set levels, 
slope, and hysteresis 

  

independently for Hold Clock 
and Hold Data. See also Setup 
paramete

Last Time from trigger to last 
(rightmost) cursor.  

Ti  
cu

e, 
ed 

 

me from trigger to last
rsor 

Indicates location of right 
cursor. Cursors are 
interchangeable: for exampl
the right cursor may be mov
to the left of the left cursor and
first will give the location of the 
cursor formerly on the left, 
now on right. 

Standard parameter. 

Level@X 

n two points, 
it gives the interpolated value. 
When the Nearest point 
checkbox is checked, it gives 

Gives the vertical value at the 
specified x position. If the x 
position is betwee

  

the vertical value of the nearest 
data point. 

Standard parameter. 

Local base Value of the baseline for a local 
feature. 

  

 

Hysteresis argument used to 
discriminate levels from noise 
in data. 

Available with DDM2 option. 

Standard in DDA-5005A.
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Parameter Description Definition Notes 

Local bsep Local baseline separation, 
between rising and falling
slopes. 

 
sed to 

discriminate levels from noise 
in data. 

Available with DDM2 option. 

Standard in DDA-5005A. 

 Hysteresis argument u

Local max   Hysteresis argument used to 
discriminate levels from noise 
in data. 

 

Maximum value of a local 
feature. 

Available with DDM2 option.

Standard in DDA-5005A. 

Local min Minimum value of a local 
feature. 

   
oise 

2 option. 

Hysteresis argument used to
discriminate levels from n
in data. 

Available with DDM

Standard in DDA-5005A. 

Local number 
airs). 

   to 
oise 

 option. 

Number of local features 
(peak/trough p

Hysteresis argument used
discriminate levels from n
in data. 

Available with DDM2

Standard in DDA-5005A. 

Local pkpk Vertical difference between the 
peak and trough of a local 
feature (lmax  lmin). 

 

. 

 

  Hysteresis argument used to
discriminate levels from noise 
in data. 

Available with DDM2 option

Standard in DDA-5005A.

Local tbe Time between events (between 
local peak and next trough or 

   to 
oise 

. 

local trough and next peak). 

Hysteresis argument used
discriminate levels from n
in data. 

Available with DDM2 option

Standard in DDA-5005A. 

Local tbp Time between a local feature 
peak and the next local peak. 

 
oise 

 

  Hysteresis argument used to
discriminate levels from n
in data. 

Available with DDM2 option. 

Standard in DDA-5005A.

Local tbt Time between a local feature    to 
 

n. 

Standard in DDA-5005A. 

trough and the next local 
trough. 

Hysteresis argument used
discriminate levels from noise
in data. 

Available with DDM2 optio
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Parameter Description Definition Notes 

Local tmax Time of the maximum valu
a local feature. 

e of 
m noise 

Available with DDM2 option. 

  Hysteresis argument used to 
discriminate levels fro
in data. 

Standard in DDA-5005A. 

Local tmin Time of the minimum value of a 
local feature. 

   
ise 

 option. 

Hysteresis argument used to
discriminate levels from no
in data. 

Available with DDM2

Standard in DDA-5005A. 

Local tot Time a local feature spends 
over a user specified 
percentage of its peak-to-
troug

m noise 

5A. 

h amplitude. 

  Hysteresis argument used to 
discriminate levels fro
in data. 

Available with DDM2 option. 

Standard in DDA-500

Local tpt Time between local feature    
 

05A. 

peak and trough. 
Hysteresis argument used to
discriminate levels from noise
in data. 

Available with DDM2 option. 

Standard in DDA-50

Local ttp n local feature 
trough and the next local peak. 

   to 
ls from noise 

in data. 

 option. 

Time betwee Hysteresis argument used
discriminate leve

Available with DDM2

Standard in DDA-5005A. 

Local tut Time a local feature spends 
under a user specified 
percentage of its peak-to-
trough amplitude. 

  

2 option. 

A. 

Hysteresis argument used to 
discriminate levels from noise 
in data. 

Available with DDM

Standard in DDA-5005

Mathcad Produces a parameter using a 
user-specified Mathcad 
function. 

  Available with XMAP option. 

Mathcad 2001i or later must 
be loaded on the instrument. 

MATLAB   Available with XMAP option. 

MATLAB must be loaded on 
the instrument. 

Produces a parameter using a 
user-specified MATLAB 
function. 
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Parameter Description Definition Notes 

Maximum Measures highest point in 
waveform. Unlike top, does
assume 

 not 
waveform has two 

levels.  

ighest value in waveform 
between cursors 

 or histogram of data 

e 
an 

 - not to be confused 

H Gives similar result when 
applied to time domain 
waveform
of same waveform. But with 
histograms, result may includ
contributions from more th
one acquisition. Computes 
horizontal axis location of 
rightmost non-zero bin of 
histogram
with maxp. 

Standard parameter. 

Max populate lation 
gram. 

 in DDA-5005A. 

Peak with maximum popu
in a histo

  Available with DDM2, JTA2, 
and XMAP options. 

Standard

Mean Average of data for time 
domain waveform. Computed 

Average of data 

ions from more than 

as centroid of distribution for a 
histogram.  

Gives similar result when 
applied to time domain 
waveform or histogram of data 
of same waveform. But with 
histograms, result may include 
contribut
one acquisition. 

Standard parameter. 

Median The average of base and top 
values. 

Average of Base and Top. Standard parameter. 

Minimum point in a 
waveform. Unlike base, does 
not assume waveform has two 
levels.  

Lowest value in waveform 
between cursors 

result when 

data 
th 

 

Measures the lowest Gives similar 
applied to time domain 
waveform or histogram of 
of same waveform. But wi
histograms, result may include
contributions from more than 
one acquisition. 

Standard parameter. 

Mode Position of the highest   2, 
histogram peak. 

Available with DDM2, JTA
and XMAP options. 

Standard in DDA-5005A. 

Nb phase Provides a measurement of the 
phase at a specific frequency of 
a waveform (narrow band). 

   with DDM2 and Available
XMAP options. 

Standard in DDA-5005A. 

Nb Power e 
ncy of 

rm (narrow band).  in DDA-5005A. 

Provides a measurement of th
power at a specific freque
a wavefo

  Available with DDM2 and 
XMAP options. 

Standard
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Parameter Description Definition Notes 

N-cycle jitter mpares the expected time 
to the actual time of leading 
edges n bits apart. 

Peak-to-peak jitter between 
edges spaced n UI apart. 

Co Available in SDA analyzers. 

NLTS Provides a measurement of the 
nonlinear transition shift for a 
prml signal. 

  

 

Available with DDM2 option. 

Standard in DDA-5005AA.

Npts Number of points in the 
waveform between the cursors.

  Standard parameter. 

Overshoot- Overshoot negative: Amount of 
overshoot following a falling 
edge, as percentage of 

(base - min.)/ampl x 100 

jor 
amplitude. 

Waveform must contain at 
least one falling edge. On 
signals not having two ma
levels (triangle or saw-tooth 
waves, for example), may not 
give predictable results. 

Standard parameter. 

Overshoot+ Overshoot positive: Amount of 
overshoot following a rising 

 

(max. - top)/ampl x 100  

r example), may not 

edge specified as percentage
of amplitude.  

Waveform must contain at
least one rising edge. On 
signals not having two major 
levels (triangle or saw-tooth 
waves, fo
give predictable results. 

Standard parameter. 

Overwrite Ratio of residual-to-original 
power of a low frequency 
waveform overwritten by a 
higher frequency. 

  Available with DDM2 option. 

Standard in DDA-5005A. 

Param Script Visual Basic or Java script that 
produces a measurement from 

  

one or two input waveforms. 

Available with XMAP option. 

Standard in DDA-5005A. 

Peaks   
P options. 

Number of peaks in a 
histogram. 

Available with DDM2, JTA2, 
and XMA

Standard in DDA-5005A. 

Peak to peak Peak-to-peak: Difference 

e 
has two levels. 

maximum - minimum  

 
between highest and lowest 
points in waveform. Unlike 
ampl, does not assume th
waveform 

Gives a similar result when
applied to time domain 
waveform or histogram of data
of the same waveform. But 
with histograms, result may 
include contributions from 
more than one acquisition. 

Standard parameter. 

Percentile Horizontal data value that 
divides a histogram so the 
population to the left is xx% of 
the total. 

  Available with DDM2, JTA2, 
and XMAP options. 

Standard in DDA-5005A. 
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Parameter Description Definition Notes 

Period Period of a cyclic signal 
measured as time between 
every other pair of 50% 
crossings. Starting with first 
transition after left cursor, 
period is measured for each 
transition pair, with values 
averaged to give final result.  

 

f 
 the 

Where: Mr is the number o
leading edges found, Mf
number of trailing edges 

found,  the time when 
rising edge i crosses the x% 

level, and  the time wh
falling edge i crosses the x
level. 

Standard pa

en 
% 

rameter. 

Period@level Period at a specified level and   edge-

argument 
 

slope for every cycle in 
waveform. 

Reference levels and 
transition polarity can be 
selected. Hysteresis 
used to discriminate levels
from noise in data. 

Available with JTA2 and 
XMAP options. 

Phase ence between 
signal analyzed and signal 
used as reference. You can set 
the output type to percent, 
degrees, or radians. After 
setting up the reference, touch 

. 

Phase difference between 
signal and reference 

Phase differ

the More tab for signal setups

Standard parameter. 

Pop@X n at bin for specified 

 

Populatio
horizontal coordinate. You can 
place the cursor at any bin and
use either Absolute, Reference,
or Differ

 
ence cursor shape. 

  Available with DDM2, JTA2, 
and XMAP options. 

Standard in DDA-5005A. 

Average pulse width at the 50% 
point between the local 
baseline and the local peak or 
trough. 

  

ption. 

Hysteresis argument used to 
discriminate levels from noise 
in data. 

Available with DDM2 o

Standard in DDA-5005A. 

PW50 

Average pulse width at the 50% 
point between the local 

   to 
ise 

DM2 option. 

PW50- 

baseline and the local trough. 

Hysteresis argument used
discriminate levels from no
in data. 

Available with D

Standard in DDA-5005A. 

PW50+ Average pulse width at the 50% 
point between the local 
baseline and the local peak. 

  Hysteresis argument used
discriminate leve

 to 
ls from noise 

Available with DDM2 option. 

Standard in DDA-5005A. 

in data. 
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Parameter Description Definition Notes 

Range Calculates range (max  min)
a histogram. 

 of 
and XMAP options. 

Standard in DDA-5005A. 

  Available with DDM2, JTA2, 

Resolution a (HF)/mean taa (LF)*100 
se 

in data. 

Ratio of taa for a high and low 
frequency waveform 

ta Hysteresis argument used to 
discriminate levels from noi

Standard parameter. 

Rise Rise time: Duration of rising 
edge from 10-90%. 

 
Threshold arguments specify 
two vertical values on each 

lower = lower thresh. x 
amp/100 + base 

threshold averaged over 
each rising edge 

edge used to compute rise 
time.  

Formulas for upper and lower 
values: 

upper = upper thresh. x 
amp/100 + base 

Time at lower threshold 
minus Time at upper 

On signals not having two 
major levels (triangle or saw-
tooth waves, for example), top 
and base can default to 
maximum and minimum, 
giving, however, less 
predictable results. 

Standard parameter. 

Rise 20-80%  of 
ising 

 

Average duration of rising 
20-80% transition 

 
major levels (triangle or saw-

p 

giving, however, less 

. 

Rise 20% to 80%: Duration
pulse waveform's r
transition from 20% to 80%, 
averaged for all rising 
transitions between the cursors.

On signals not having two

tooth waves, for example), to
and base can default to 
maximum and minimum, 

predictable results. 

Standard parameter

Rise@level Rise at level: Duration of pulse Duration of rising edges 
els 

 
-

e), top 
waveform's rising edges 
between transition levels.  

between transition lev
On signals not having two
major levels (triangle or saw
tooth waves, for exampl
and base can default to 
maximum and minimum, 
giving, however, less 
predictable results. 

Standard parameter. 
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Parameter Description Definition Notes 

RMS Root Mean Square of da
between the cursors - about 
same as sdev for a zero-mean 
waveform.  

ta 

 

 data 
of same waveform. But with 

ms, de 

one acquisition.  

r of data points within 
o 

Gives similar result when 
applied to time domain 
waveform or histogram of

histogra  result may inclu
contributions from more than 

Where: vi denotes measured 
sample values, and N = 
numbe
the periods found up t
maximum of 100 periods. 

Standard parameter. 

Setup he data edge to the 
clock edge. 

  

 argument 
s 

ta. 

d 
XMAP options. 

Time from t Reference levels and edge-
transition polarity can be 
selected. Hysteresis
used to discriminate level
from noise in da

Available with JTA2 an

Skew   Reference levels and edge-
transition polarity can be 
selected. Hysteresis argument 
used to discriminate levels 
from noise in data. Hysteresis 

at the 
way 

across the threshold for the 

tions. 

Time of clock1 edge minus time 
of nearest clock2 edge. 

on a measurement (if set to 
500 mdiv) requires th
signal must transition one 
1/2 division (total swing) 

measurement to be valid. 

Available with JTA2 and 
XMAP op

Std dev  deviation of the data 
between the cursors - about the 
same as rms for a zero-mean 

Standard

waveform.   
data 

ions from more than 

Gives similar result when 
applied to time domain 
waveform or histogram of 
of same waveform. But with 
histograms, result may include 
contribut
one acquisition. 

Where: vi denotes measured 
sample values, and N = 
number of data points within 
the periods found up to 
maximum of 100 periods. 

Standard parameter. 
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Parameter Description Definition Notes 

TAA Average peak-to-trough 
amplitude for all local features. om noise 

  Hysteresis argument used to 
discriminate levels fr
in data. 

Available with DDM2 option. 

Standard in DDA-5005A. 

TAA- Average local baseline-to-
trough amplitude for all local 

  is argument used to 
m noise 

features. 

Hysteres
discriminate levels fro
in data. 

Available with DDM2 option. 

Standard in DDA-5005A. 

TAA+ Average local baseline-to-peak 
amplitude for all local feature . 

   to 
 noise 

ption. 

Standard in DDA-5005A. 

s
Hysteresis argument used
discriminate levels from
in data. 

Available with DDM2 o

TIE@level 

pe and level and the 
 Slope 

ositive, 
ut 

e or 
 unit interval 

 

You can also use a 
mathematically derived Golden 
PLL to filter low frequency jitter. 

Cutoff Freq = (1/1.667e3) x 
Clock Freq 

Reference levels and edge-
transition polarity can be 
selected. Hysteresis argument 
used to discriminate levels 
from noise in data. 

Available with JTA2 and 
XMAP options. 

Difference between the 
measured times of crossing a 
given slo
ideal expected time. For
you can choose p
negative, or both. For outp
units you can choose tim
unit interval (UI). A
equals one clock period. 

The Virtual Clock setup gives
you a choice of Standard 
(1.544 MHz) or Custom 
reference clocks. 

The cutoff frequency is user 
selectable. 

Time@level ger 
(t=0) to crossing at a specified 
level.  

Time from trigger to crossing 
level 

ent 
vels 

Time at level: Time from trig Reference levels and edge-
transition polarity can be 
selected. Hysteresis argum
used to discriminate le
from noise in data. 

Standard parameter. 
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Parameter Description Definition Notes 

Top Higher of two most probable 
states, the lower being base; 
is characteristic of rectangular 
waveforms a

it 

nd represents the 
higher most probable state 
determined from the statistical 
distribution of data point values 
in the waveform.  

Value of most probable 
higher state 

Gives similar result when 
applied to time domain 
waveform or histogram of data 
of same waveform. But with 
histograms, result may include 
contributions from more than 
one acquisition. 

Standard parameter. 

Total Pop Total population of a histogram.   Available with DDM2, JTA2, 
and XMAP options. 

Standard in DDA-5005A. 

Width Width of cyclic signal 

r left cursor is a 
rising edge, waveform is 
considered to consist of 
positive pulses and width the 
time between adjacent rising 
and falling edges. 

Width of first positive or 
lse averaged for all similar 
lses 

h, unlike 
determined by examining 50% 
crossings in data input. If first 
transition afte

pu
pu

Similar to fwhm, thoug
width, that parameter applies 
only to histograms. 

Standard parameter. 

Width@level Width measured at a specific 
level. 

  Reference levels and edge-
transition polarity can be 
selected. Hysteresis argument 
used to discriminate levels 
from noise in data. 

Available with DDM2, JTA2, 
and XMAP options. 

Standard in DDA-5005A. 

WidthN Width measured at the 50% 
level and negative slope. 

  Standard parameter. 

X at max Determines the horizontal axis   
location of the maximum value 
between the cursors. 

Restricted to time and 
frequency waveforms only. 

X at min 

cursors. 

  Determines the horizontal axis 
location of the minimum value 
between the 

Restricted to time and 
frequency waveforms only. 

X at peak The value of the nth highest 
histogram peak. 

  Applies only to histograms. 

Available with JTA2 and 
XMAP options. 

Standard in DDA-5005A. 
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HZ Hertz 

J Joule 

 K Degree Kelvin 

CEL Degree Celsius 

FAR Degree Fahrenheit 

L Liter 

M Meter 

FT Foot 

IN Inch 

YARD yard 

MILE mile 

N Newton 

OHM Ohm 

PAL Pascal 

PCT Percent 

POISE Poise 

PPM parts per million 

RAD Radian 

DEG Degree (of arc) 

MNT Minute (of arc) 

SAMPLE sample 

SWEEP sweeps 

SEC Second (of arc) 

S Second 

SIE Siemens 

T Tesla 

UI Unit interval 

V Volt 

VA Volt amps 

W Watt 

WB Weber 

MIN min 

HOUR Hour 

DAY Day 

WEEK Week 
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SUMMED AVERAGING 

Summed Averaging is the repeated ad on, with weight, of successive source waveform records. If a 
stable trigger is available, the resulting a e ha se component lower than that of a single-shot 
record. Whenever the maximum number of swee he averaging process stops. 

An even larger number of records can umu hanging the number in the dialog. However, the 
other parameters must be left unchang  ne ion will be started. You can pause the 
averaging by changing the trigger mod  NO  The instrument resumes averaging when 
you change the trigger mode back to N M/AUT

You can reset the accumulated averag  push CLEAR SWEEPS button or by changing an acquisition 
parameter such as input gain, offset, co ng, tri ondition, timebase, or bandwidth limit. The number of 
current averaged waveforms of the fun , or it , is shown in the acquisition status dialog. When summed 
averaging is performed, the display is u ted at uced rate to increase the averaging speed (points and 
events per second). 

CONTINUOUS AVERAGING 

Continuous Averaging, the default setti he r ted addition, with unequal weight, of successive source 
waveforms. It is particularly useful for r cing no gnals that drift very slowly in time or amplitude. The 
most recently acquired waveform has m eig all the previously acquired ones: the continuous average 
is dominated by the statistical fluctuatio e cently acquired waveform. The weight of ‘old’ waveforms 
in the continuous average gradually ten zero ng an exponential rule) at a rate that decreases as the 
weight increases. 

The formula for continuous averaging is 

new average = (new data + weight * rag

This is also the formula used to compute summe ing. But by setting a sweeps value, you establish a fixed 
weight that is assigned to the old avera e th sweeps is reached. 

For example, for a sweeps (weight) val : 

1st sweep (no old average yet): new a e = old average)/(0 + 1) = new data only 

2nd sweep: new average = (new data + + 1) = 1/2 new data +1/2 old average 

3rd sweep: new average = (new data +  + 1) = 1/3 new data + 2/3 old average 

4th sweep: new average = (new data +  av ata + 3/4 old average 

5th sweep: new average = (new data +  old av  + 1) = 1/5 new data + 4/5 old average 

6th sweep: new average = (new data + ld av  1) = 1/5 new data + 4/5 old average 

7th sweep: new average = (new data +  old av ) = 1/5 new data + 4/5 old average 

In this way, for sweeps > 4 the importa  the egins to decrease exponentially. 

diti  equal 
verag s a random noi

ps is reached, t

be acc lated simply by c
ed or a
e from

w averaging calculat
RM/AUTO to STOP.

OR O. 

e by ing the 
upli

ction
gger c
s zoom

pda  a red

ng, is t epea
edu ise on si

ore w
ns of th

ht than 
most re

ds to  (followi

old ave e)/(weight + 1) 

d averag
e number of ge onc

ue of 4

verag  (new data +0 * 

 1*old average)/(1 

 2 * old average)/(2

 3 * old erage)/(3 + 1) = 1/4 new d

 4 * erage)/(4

 4 * o erage)/(4 +

 4 * erage)/(4 + 1

nce of  old average b

Note: The number of sweeps used to compute the average will be displayed in the bottom line of the trace 
descriptor label: 
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the actual SNR increase obtained in any particular situation depends on the power spectral 

 

for example - is determined by the fall of the dominant 

n exact unity gain at low frequency. Enhanced resolution should therefore not cause 
 is not overflowed. If part of the source trace were to overflow, filtering would be 

the 

With low-pass filters, 
density of the noise on the signal. 

The improvement in SNR corresponds to the improvement in resolution if the noise in the signal is white - evenly
distributed across the frequency spectrum. 

If the noise power is biased towards high frequencies, the SNR improvement will be better than the resolution 
improvement. 

The opposite may be true if the noise is mostly at lower frequencies. SNR improvement due to the removal of 
coherent noise signals - feed-through of clock signals, 
frequency components of the signal in the pass band. This is easily ascertained using spectral analysis. The 
filters have a precisely constant zero-phase response. This has two benefits. First, the filters do not distort the 
relative position of different events in the waveform, even if the events' frequency content is different. Second, 
because the waveforms are stored, the delay normally associated with filtering (between the input and output 
waveforms) can be exactly compensated during the computation of the filtered waveform. 

The filters have been give
overflow if the source data
allowed, but the results in the vicinity of the overflowed data - the filter impulse response length - would be 
incorrect. This is because in some circumstances an overflow may be a spike of only one or two samples, and 
energy in this spike may not be enough to significantly affect the results. It would then be undesirable to disallow 
the whole trace. 
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The following examples illustrate how you might use the instrument's enhanced resolution function. 

In low-pass filtering: The spectrum of a square signal before (left top) and 

nal. 
cement, the lower the resulting bandwidth. 

after (left bottom) enhanced resolution processing. The result clearly 
illustrates how the filter rejects high-frequency components from the sig
The higher the bit enhan

 

 
To increase vertical resolution: In the example at left, the lower ("inner") 

enhanced resolution trace has been significantly enhanced by a three-bit 
function. 

 
To reduce noise: The example at left shows enhanced resolution of a 
noisy signal. The original trace (left top) has been processed by a 2-bit 
enhanced resolution filter. The result (left bottom) shows a "smooth" trace, 
where most of the noise has been eliminated. 

 

 

Note: En ution can only improve t ace; it cannot improve thanced resol he resolution of a tr he accuracy or 
linearity uantization. The pass-b al attenuation for signal -off  of the original q and will cause sign s near the cut
frequency. Th st frequencies passed may be sli  attenuated. Perform the filtering on finite record e highe ghtly
lengths. Data e lost at the start and end of the wa rm: the trace will be slightly shorter after filtering.  will b vefo
The number of samples lost is exactly equal to the le  the impulse response of the filter used: between 2 ngth of
and 117 sam Normally this loss (just 0.2 % of a  point trace) is not noticed. However, you might ples. 50,000
filter a record re would be no data output. In r, the instrument would not allow you so short the  that case, howeve
to use the ERES feature. 
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. 

 collects the signal energy that falls into the immediate 
nter frequency. Thus it can be said that there are N/2 "frequency bins." 

The width of the main lobe of the filter centered at each bin depends on the window function used. The 
rectangular window has a nominal width at 1.0 bin. Other windows have wider main lobes (see table). 

Frequency Range The range of frequencies computed and displayed is 0 Hz (displayed at the left-hand edge of 

 is equal to th
ctrum peak w

nges of frequency, only the shape of the peak will change. 

ies are 

sts the 
d windows. 

 of periods in the (rectangular) time 
 rce frequency equals one of the bin frequencies), the spectrum contains a sharp 

t whose value accurately reflects the source waveform's amplitude. For intermediate input frequencies 
er peak.  

ening of the base of the peak, stretching out into many neighboring bins, is termed leakage. It is due to 

available window functions is applied. 

T is computed over the number of points (Transform Size) whose upper bounds are 
ints, and by the maximum number of points selected in the menu. The FFT generates 

oints. 

effective sampling frequency (after the 

Picket Fence Effect If a sine wave has a whole number of periods in the time domain record, the power 
spectrum obtained with a rectangular window will have a sharp peak, corresponding exactly to the frequency and 
amplitude of the sine wave. Otherwise the spectrum peak with a rectangular window will be lower and broader. 

2 dB lower (1.57 times) when the source frequency is halfway 

e 

rum. 

e, with 0 dBm corresponding to: 

For a real source waveform (imaginary part equals 0), there are only N/2 independent harmonic components

An FFT corresponds to analyzing the input signal with a bank of N/2 filters, all having the same shape and width, 
and centered at N/2 discrete frequencies. Each filter
neighborhood of its ce

The distance in hertz between the center frequencies of two neighboring bins is always: 

Delta f = 1/T 

where T is the duration of the time-domain record in seconds. 

the screen) to the Nyquist frequency (at the rightmost edge of the trace). 

Frequency Resolution In a simple sense, the frequency resolution e bin width  Delta f. That is, if the 
input signal changes its frequency by Delta f, the corresponding spe ill be displaced by Df. For 
smaller cha

However, the effective frequency resolution (that is, the ability to resolve two signals whose frequenc
almost the same) is further limited by the use of window functions. The ENBW value of all windows other than the 
rectangular is greater than Delta f and the bin width. The table of Window Frequency-Domain Parameters li
ENBW values for the implemente

Leakage In the power spectrum of a sine wave with an integral number
window (that is, the sou
componen
this spectral component has a lower and broad

The broad
the relatively high side lobes of the filter associated with each frequency bin. 

The filter side lobes and the resulting leakage are reduced when one of the 
The best reduction is provided by the Blackman-Harris and Flattop windows. However, this reduction is offset by a 
broadening of the main lobe of the filter. 

Number of Points The FF
the source number of po
spectra of N/2 output p

Nyquist Frequency The Nyquist frequency is equal to one half of the 
decimation):  Delta f x N/2. 

The highest point in the power spectrum can be 3.9
between two discrete bin frequencies. This variation of the spectrum magnitude is called the picket fence effect 
(the loss is called the scallop loss). 

All window functions compensate for this loss to some extent, but the best compensation is obtained with th
Flattop window. 

Power Spectrum The power spectrum (V2) is the square of the magnitude spect

The power spectrum is displayed on the dBm scal

Vref
2 = (0.316 Vpeak)2,  

where Vref is the peak value of the sinusoidal voltage, which is equivalent to 1 mW into 50 ohms. 
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r when an edge is selected in the table, you can use the front panel ADJUST knob to When the Idx field is active, o
advance through the table contents, one line at a time. 

 
When the table contents are too numerous to fit in a single table display, a scroll bar will appear. By touching the 
scroll bar to highlight it, you can use the Adjust knob to quickly scroll through the table. In this case, however, the 
selection of edge will not change. 

Note: Press the Adjust knob for fine resolution (green LED lights). This will enable you to scroll through the table 
one line at a time. In the coarse resolution mode, the edge selection jumps several lines at once for each click of 
the Adjust knob. 

Front panel Zoom controls can be used to vary the magnification and position of the zoomed trace. Or, you can 
use the on-screen In/Out buttons. 

In Zoom View, you can also apply further processing, store, or apply a descriptive label to the zoom trace. 
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g runt pulses, the value displayed in the table is the absolute value of the amplitude of In the case of positive-goin
the runt pulse: 
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EXAMPLE 3 

 
Here is the VBScript that produced the "golden sine" (F2 above): 

Frequency = 3000000.0   ' Frequen

SampleTime = InResult.HorizontalPerStep 

Omega = 2.0 * 3.1416 * Frequency * SampleTime 

Amplitude = 0.15        ' Amplitude of real data 

    For K = 0 To LastPoint 

    newDataArray(K) = Amplitude * Sin(Omega * K) 

cy of real data 

OutResult.DataArray is the waveform returned to the oscilloscope and displayed on the oscilloscope as the F2 

    Next 

OutResult.DataArray(True) = newDataArray ' Data in volts 

waveform. 

WRXi-OM-E Rev C   169 

ManualsPlus.com

https://www.manualsplus.com/


WAVERUNNER XI SERIES   
EXAMPLE 4 

 
Example 4 is a measurement of DVI (Digital Video Interface) Data-Clock skew jitter measurement, using a 
VBScript to emulate the PLL. 

In this example, a customer was not able to probe the desired clock signal. The only probing point available was 
 clock was a factor of 10 slower than the clock embedded in 

the data signal (C3). By using a VBScript to create a clock waveform of the appropriate frequency (waveform F1), 
the customer was able to display and measure data-clock skew using a LeCroy instrument function and 
parameter.  

EXAMPLE 5 

the output differential clock signal (C2). However, that

 
Next is a logarithmic vertical scale, for which the script can be found here. (Most scripts would be far simpler than 
this one.) 

Frequency response curves are frequently drawn on a logarithmic scale. The upper trace is a frequency sp
of a square wave after enhanced resolution has been applied. It was created using instrum

ectrum 
ent functions. The 

lower trace is the first lobe of the FFT display. But with a logarithmic frequency scale. Click here for the VBScript. 
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as been pasted onto the Excel sheet for comparison: In the following figure, the panel h

 
To get the output values in column C, we set C2 = - A2 and copy this formula down the column. This is the only 
action needed in Excel, and can be seen in the next figure: 
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ll C2 is –A2, copied for 
the entire column), as shown here: 
Now, create your formula for each data point in column A (in this case, our formula for ce

 
4. Retrigger the oscilloscope (if it is not currently triggering) 

5. Return to the program 

Note that the only action that was needed in Excel was to create the formula in column C for each data point in 
column A. The instrument automatically opens Excel, puts the waveform data in the correct columns, and returns 
the calculated data back to the display as the chosen F trace. This Excel-calculated trace can have further 
measurements or math calculations performe  on it, if desired.  

he input (top chart) and Excel calculated output 
et. The chart will be updated automatically as the 

oscilloscope is triggered. 

d

You can also create a chart of the data in Excel automatically and view the data there. Simply press the Add 
Chart button in the instrument's Excel dialog and a chart of t
(bottom chart) will be automatically created in the spreadshe
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The required Excel formula is shown as follows: 

 
In fact, the simple expression B374 + 0.02 comprises several components. The original instrument trace is in 
column B, and the plot is required to start at cell B134. The traces repeat at intervals of 250 cells. Let us call this 
interval R. If we require a horizontal displacement D, then in cell CN we write B(N + R – D). In this example D is 
10. Finally we may want a vertical displacement V, and we write B(N + R – D) + V. In this example, V is 0.02. D 
and V can be zero if required, as depicted below. All that remains is to copy the formula to the required range of 
cells. 
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LastPoint = endData - 1 ' because the last point is invisible. 

ReDim newArray(InResult.Samples) ' to store the results 

unscaledData = InResult.DataArray(True) 

' InResult.DataArray(False) provides  

' integer data from -32768 to 32767. 

' InResult.DataArray(True) provides real data 

' in the same unit as the vertical scale of the trace. 

Total = 0 

        For i = 0 To LastPoint 

        Total = Total + (unscaledData(i)) ^ 2  

        Next 

NewArray(0) = Sqr (Total / (LastPoint + 1)) Place the result in the zeroth element. 

OutResult.ValueArray(True) = newArray ' integer data output 

THE DEFAULT WAVEFORM FUNCTION SCRIPT: EXPLANATORY NOTES 

InResult.Samples is the number of points in the incoming waveform. 

InResult.DataArray(Boolean) (or InResult1.DataArray or InResult2.DataArray) is the array of input data. If the 
Boolean is True you get scaled real data in the units of the trace. If the Boolean is false you get unscaled integer 
data in the range -32768 to + 32767. 

The value of InResult.Samples is the total number of data in a trace. It is two more than the nominal value given 
on the screen. The first point DataArray(0), coincides with the left edge of the screen, apart from the wobble 
caused by the trigger-to-sample clock difference. If the trace length is nominally 500, the right edge of the screen 
coincides with DataArray(500), which is the 501st point. The last point, number 502, is just off the right of the 
screen, and is never seen. That is why the loop in the script runs only to endData - 1. 

OutResult.Samples is the number of data in the output trace, and is set to be the same as the number of data in 
the output length less than the input length, you get a shorter trace, the remainder being 

ins 

tside the bounds of an array, or you make some other error, or something overflows, 
ssible, such as log(-13), the instrument tells you the line number, and the nature of 

he correct line number, for example, if "Next" or "End If" is 

 

are signed integers in the range -32768 to 32767. False is a 
Boolean value applying to the property Scaled. Scaled data are specified in the units of the vertical scale, such as 
volts. You get these by putting "True" instead of "False". If you want to make a section of the output trace 
invisible, you simply set the data values to full scale or bigger, top or bottom. 

You can start with the unscaled data (False) as input, and then set the output data to scaled data (True), and you 
can go from scaled to unscaled. Using scaled data, an overflow will make a picture like this: 

endData = InResult.Samples 

the input trace. If you set 
made of zeroes. If you try to set the output values to something illegal, you may find that a part of the trace reta
the values from a previous acquisition.  

If you try to set something ou
or you ask for something impo
the problem. Other types of error may not be given t
omitted, because VBS does not know where it should have been. 

UnscaledData is simply a copy of the input data set. 

ReDim newDataArray(OutResult.Samples) defines an array of data for use as a scratch pad. Dim is short for 
Dimension, which is used in Visual Basic to declare a variable (even if it only has one element, in which case you
omit the size of the array). 

InResult.DataArray(False) means that the data 
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You can also start with True and convert to False, but in this case overflows will cause an error message. 

rument. This feature is intended for 

rray and OutResult.DataArray are only to be used as shown in the default scripts and in the 
rectly to individual elements of these arrays. You have to use your own 

dData and newDataArray. You are not allowed to write statements like the 

ot be changed because they are a part of the interface. These are 

utResult and InResult objects 

ts = endData - startData 

edD  = InResult.DataA ay (False

ort raw data 

rface. The names must be retained. Furthermore, 
ts, and their values cannot be changed. OutResult.Samples 

puts, and can be changed, but not directly through their individual elements. 

Anything after a single quotation mark on a line will not be used by the inst
comments, for example 

     ' This is a comment. 

     A = Amp * Sin(Omega * T) Calculate the output. 

InResult.DataA
example scripts: you cannot refer di
arrays, in this example, unscale
following: 

     Y = InResult.DataArray (17) 

     OutResult.DataArray (257) = Z 

Some parts of the default script must n
highlighted in the following script . 

' TODO add your custom code here accessing O

' Here's a small example that just inverts the waveform. 

OutResult.Samples = InResult.Samples 

startData = 0 

endData = OutResult.Samples 

newNumPoin

ReDim newDataArray (OutResult.Samples) 

unscal ata rr ) 

        For i = 0 To endData - 1 

        newDataArray (i) = - unscaledData (i) 

     Next 

OutResult.DataArray (False) = newDataArray _' only supp

The four highlighted quantities are parts of the inte
InResult.Samples and InResult.DataArray are inpu
and OutResult.DataArray are out
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The If statement is very often used with the following Boolean expressions: 

A > B A is greater than B 

A >= B A is greater than B or equal to B 

A = B A is equal to B 

A < B A is less than B 

A <= B A is less than B or equal to B 

A <> B A is not equal to B 

These statements are not like the usual program statements, such as A = B. These statements are Boolean 

ry complex constructions using If, as in the examples below: 

         Else_ 

         Z = 31 

         End If 

     Else_ 

         If A > 3 Then 

         Z = 63 

         Else 

         Z = 127 

         End If 

     End If 

     If A > 0 Then 

         If B > 0 Then 

         Z = Y 

         End If 

     End If 

This is equivalent to: 

     Z = Y 

(logic) statements, which can take the values True or False. You may even see things like "If A Then B", which 
means that if A is True, B gets done. 

In the first example, if A is negative, we might want to write something like this:  

     If A >= 0 Then 

     B = Sqr (A) 

     Else 

     B = 0 

     End If 

and in fact you can make some ve

     If A < 0 Then 

         If A < - 1 Then 

         Z = 17 

     If ( (A > 0) And (B > 0) ) Then 
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The Tabbed Control (arrow) is not in the basic tool box. To gain access to it, right click in the tool box at left (but 
not on an icon.) You will see this menu: 

 
Now select the Microsoft Tabbed Control as shown below, and click on Apply. The control will be added into the 
toolbox at the left of the screen, where you can double click on it as usual. 

 
The new control is shown (arrow). 

 
The system is very versatile, and you can place controls on the tabs of the Tabbed Control. Look in the properties 
window to se lustrated below. e how yo an customize your tabs, as ilu c
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Set t(9) = mat.F5 : Set t(10) = mat.F6 
Set t(11) = mat.F7 : Set t(12) = mat.F8 

    If Command1.Caption = "Swap A" Then 
    Command1.Caption = "Swap B" 
    Else 
    Command1.Caption = "Swap A" 
    End If 

  

Dim TextString As String 
TextString = Text1.Text 
Dim TextValue As Integer 
TextValue = Val(TextString) + 1 
TextString = Str(TextValue) 

Text1.Text = TextString 

  

End Sub 

  

This routine exchanges the first two traces that it finds. You can make it exchange all

  

Dim trace As Integer 
trace = 0: views = 0 
' Exchange the traces on the grids. 
    Do 
    trace = trace + 1 

        views = views + 1 
            If t(trace).UseGrid = "YT1" Then 
            t(trace).UseGrid = "YT2" 
            Else 
            t(trace).UseGrid = "YT1" 
            End If 
        End If 
    Loop Until ((trace = 12) Or (views = 2)) 
' Show the parity of the last swap. 

        If t(trace).View = "True" Then 

TextString = Trim(TextString) 

 the traces on a dual grid by 
changing the penultimate line to this -  Loop Until trace = 12 

WRXi-OM-E Rev C   223 

ManualsPlus.com

https://www.manualsplus.com/


WAVERUNNER XI SERIES   

224  WRXi-OM-E Rev C 
  

the Visual Basic Screen just after the Text Box text has been set to “0” in the Properties The next figure shows 
Window, thus defining the initial value. 

 
Here is the result after seven swaps. The counting method could be useful in any routine where numerous 
operations, such as triggers, have to be performed. In fact, the caption of the button could have been used to 
show the number of operations. 

ActiveX offers a large range of standard controls, including list boxes for selection from a list, and picture boxes 
for drawing graphs and charts. 
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LogSamples = Log(Samples) 
XScale = Samples / LogSamples 

  

'   Set the scale using DSO variables 
Dim Top, Bot As Single 
Top = WM.Math.F1.Out.Result.VerticalFrameStop 
Bot = WM.Math.F1.Out.Result.VerticalFrameStart 
Picture1.Scale (0, Top)-(Samples, Bot) 
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        End If 
    OldLogX = LogX: OldWave = Y 
    Next X 

  

End Sub 

Here is an example showing a simple one-pole roll-off compared to a curve. 

Dim Wave 
Wave = WM.Math.F1.Out.Result.DataArray 

  

Dim Black, White, Blue, Red As Long 
Black = 0: White = &HFFFFFF 
Blue = &HFF4444: Red = &HFF 

  

'   Draw a theoretical curve for the peaks. 
StartPoint = Top + 20#: EndPoint = -54.5 
Picture1.Line (0, StartPoint)-(Samples, EndPoint), Red

  

'  Draw the plot with linear interpolation between points.

    For X = 1 To Samples 
    LogX = XScale * Log(X): Y = Wave(X) 
        If X > 1 Then 
        Picture1.Line (LogX, Y)-(OldLogX, OldWave), Black
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additional colors, touch More. 
These are the three default colors that you can select for shapes, lines, and text. To use 

 the yellow button to open th
 you touch More, a Custom box opens with the default color yellow displayed. Touch 

e full color palette: 
When

  
When you have chosen a custom color, touch Add to Custom Colors; the color will appea
in the Custo

r 
m Colors palette: 

 
Then touch the color to enable it, and touch OK. The next object that you create will be in 
that color. 

 

If you want to erase a drawing object, touch it to select it, then touch Erase Selected. 

 

Tou h Erase All to erase all drawn objects and text. c

 

Touch Undo to discard the last object drawn. 

 
t
The Move Toolbar button enables you to place the toolbar anywhere on the screen. Touch 
he button a second time to return it to its original fixed location. 

 

y will 
appe eport of 
it, and email or print it out. 

Touch Done when you are finished annotating the notebook entry. The name of the entr
ar in the list box in the LabNotebook dialog. You can now create a hardcopy r
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