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Notes
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Thank you for purchasing the YOKOGAWA TA720 Time Interval Analyzer.

This User’'s Manual contains useful information about the precautions, functions, and
operating procedure of the instrument. To ensure correct use, please read this manual
thoroughly before beginning operation.

After reading the manual, keep it in a convenient location for quick reference whenever a
question arises during operation.

The following manual is also provided in addition to this manual. Read them along with
this manual.

Manual Title Manual No. Description

TA720 Communication Interface IM 704510-17E Describes the communication functions
User’'s Manual of the communication interface.

» The contents of this manual are subject to change without prior notice as a result of
continuing improvements to the instrument’s performance and functions. The figures
given in this manual may differ from the actual screen.

» Every effort has been made in the preparation of this manual to ensure the accuracy
of its contents. However, should you have any questions or find any errors, please
contact your nearest YOKOGAWA dealer as listed on the back cover of this manual.

« Copying or reproducing all or any part of the contents of this manual without the
permission of Yokogawa Electric Corporation is strictly prohibited.

» The TCP/IP software of this product and the document concerning the TCP/IP
software have been developed/created by YOKOGAWA based on the BSD
Networking Software, Release 1 that has been licensed from California University.

» Microsoft, MS-DOS, and Windows are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.

» Adobe, Acrobat, and PostScript are trademarks of Adobe Systems Incorporated.

» For purposes of this manual, the TM and ® symbols do not accompany their
respective trademark names or registered trademark names.

» Other company and product names are trademarks or registered trademarks of their
respective companies.

» 1st Edition  September 2002

All Rights Reserved, Copyright © 2002 Yokogawa Electric Corporation
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Checking the Contents of the Package

Unpack the box and check the contents before operating the instrument. If some of the
contents are not correct or missing or if there is physical damage, contact the dealer

from which you purchased them.

TA720

Check that the model name and suffix code given on the name plate on the rear panel
match those on the order.

......

MODEL
704510
SUFFIX
SUFFIX Description
Power cord -D UL/CSA Standards Power Cord (Part No.: A1006WD)
[Maximum Rated Voltage: 125 V, Maximum Rated Current: 7 A]
-F VDE Standard Power Cord (Part No.: A1009WD)
[Maximum Rated Voltage: 250 V, Maximum Rated Current: 10 A]
-Q BS Standard Power Cord (Part No.: A1054WD)
[Maximum Rated Voltage: 250 V, Maximum Rated Current: 10 A]
-R SA Standard Power Cord (Part No.: A1024WD)
[Maximum Rated Voltage: 240 V, Maximum Rated Current: 10 A]
Options /C10 Ethernet + PC card drive
/E3 FET probe (700939), 2 probes

NO. (Instrument Number)

When contacting the dealer from which you purchased the instrument, please give them

the instrument number.

Standard Accessories

The standard accessories below are supplied with the instrument.

Part Name Model/Part Number Q’'ty Description

1. Power cord A1006WD 1 See SUFFIX above.

2. Rubber feet A9088ZM 2 Two rubber feet in one set

3. Printer roll paper B9850NX 1 Thermalsensible paper, total length of 30 m
4. User’'s Manual IM 704510-01E 1 User's manual (this manual)

5. User's Manual IM 704510-17E 1 Communication interface user's manual

6. Power fuse A1351EF 1 A spare, attached to the fuse holder

4 5,6
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Checking the Contents of the Package

Optional Accessories (Sold Separately)
The following optional accessories are sold separately.
For information and ordering, contact your nearest YOKOGAWA dealer.

Part Name Model/Part Number Minimum Q’ty Description

BNC cable 366924 1 BNC-BNC, length: 1 m
BNC cable 366925 1 BNC-BNC, length: 2 m
Rubber feet A9088ZM 2 Two rubber feet in one set
Rack mount kit 751535-E4 1 For EIA

Rack mount kit 751535-J4 1 For JIS

Spare Parts (Sold Separately)
The spare parts below are available for purchase separately.

Part Name Model/Part Number Minimum Q’ty Description

Printer roll paper B9850NX 5 Thermalsensible paper, total
length of 30 m

Power fuse A1351EF 2 250V, 3.15A

IM 704510-01E iii



I Safety Precautions

This instrument is an IEC safety class | instrument (provided with terminal for protective
earth grounding).
The general safety precautions described herein must be observed during all phases of
operation. If the instrument is used in a manner not specified in this manual, the
protection provided by the instrument may be impaired. Yokogawa Electric Corporation
assumes no liability for the customer’s failure to comply with these requirements.

The following symbols are used on this instrument.

“Handle with care.” To avoid injury, death, or damage to the instrument, the
A operator must refer to the explanation in the User’'s Manual or Service Manual.

Alternating current
ON (power)
OFF (power)

ON (power) state

b pO—¢

OFF (power) state
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Safety Precautions

Make sure to comply with the precautions below. Not complying might result in injury or
death.

WARNING
Power Supply

Before connecting the power cord, ensure that the source voltage matches the
rated supply voltage of the instrument and that it is within the maximum rated
voltage of the provided power cord.

Power Cord and Plug

To prevent the possibility of electric shock or fire, be sure to use the power cord
supplied by YOKOGAWA. The main power plug must be plugged into an outlet
with a protective earth terminal. Do not invalidate this protection by using an
extension cord without protective earth grounding.

Protective Grounding

Make sure to connect the protective earth to prevent electric shock before
turning ON the power. The power cord that comes with the instrument is a
three-pin type power cord. Connect the power cord to a properly grounded
three-pin outlet.

Necessity of Protective Grounding

Never cut off the internal or external protective earth wire or disconnect the
wiring of the protective earth terminal. Doing so poses a potential shock hazard.
Defect of Protective Grounding

Do not operate the instrument if the protective earth or fuse might be defective.
Make sure to check them before operation.

Fuse

To avoid the possibility of fire, only use a fuse that has a rating (voltage, current,
and type) that is specified by the instrument. When replacing a fuse, turn OFF
the power switch and unplug the power cord. Never short the fuse holder.

Do Not Operate in an Explosive Atmosphere

Do not operate the instrument in the presence of flammable liquids or vapors.
Operation in such environments constitutes a safety hazard.

Do Not Remove Covers

The cover should be removed by YOKOGAWA's qualified personnel only.
Opening the cover is dangerous, because some areas inside the instrument
have high voltages.

External Connection

Securely connect the protective grounding before connecting to the item under
measurement or an external control unit.

IM 704510-01E



Structure of the Manual

This user’s manual consists of the following sections:

Chapter 1 Names and Functions of Parts
Describes the names of each part of the instrument and its function. For keys, references are
given to sections (or pages) in the manual where operating procedures are explained.

Chapter 2 Explanation of Functions
Describes the measurement principles and functions of the instrument. Operating
procedures are not given in this chapter. However, reading this chapter will help you
understand the operating procedures given in the chapters that follow.

Chapter 3 Before Starting Measurements
Describes handling precautions, how to install the instrument, how to connect the
power supply, how to turn ON/OFF the power switch, how to connect cables and
probes, and how to set the date and time.

Chapter 4 Common Operations
Describes basic setup procedures, how to start/stop the acquisition of the input signal,
and basic operations of the keys and rotary knob.

Chapter 5 Setting the Sampling Mode and Measurement Function
Describes how to set the sampling mode and measurement function.

Chapter 6 Setting Measurement Conditions
Describes how to set measurement conditions such as gates, sampling interval,
arming, inhibit, block sampling, input coupling, input impedance, trigger mode, trigger,
and reference clock.

Chapter 7 Basic Display Setup
Describes how to configure the displays such as histograms, time variations, lists, and
statistics.

Chapter 8 Detailed Display Setup

Describes how to set the single, multi, or auto mode of each window, how to change
the scale, and how to read the measurement results using markers.

Chapter 9 Statistical Calculation and Inter-Symbol Interference Analysis
Describes how to set the range and items of statistical calculation and how to use the
inter-symbol interference analysis function.

Chapter 10 Storing Setup Information to the Internal Memory and Recalling

Setup Information
Describes how to store and recall setup information from the internal memory.

Chapter 11 Saving/Recalling Data and Outputting Screen Images
Describes how to save setup information, measured results, and computed results to a
floppy disk, PC card, or network drive, how to recall saved data, how to output screen
images, how to delete data, how to format the storage medium, and other operations.

Chapter 12 Ethernet Communications (Option)

Describes how to connect to the network and the setup procedure when connecting to
the network.

Chapter 13 Other Functions
Describes how to initialize the settings, how to calibrate the instrument, how to output external
signals, how to confirm current conditions, how to set the LCD, and other operations.

Chapter 14 Troubleshooting and Maintenance
Describes the possible causes of problems and their appropriate corrective actions.
Describes the messages that are displayed on the screen. Describes how to log errors,
perform self-tests, adjust the time base, carry out performance tests, and replace fuses.

Chapter 15 Specifications
Summarizes the specifications of the instrument in tables.

Index
Gives an index.

Vi IM 704510-01E



Conventions Used in This Manual

Unit

k: Denotes “1000.” Example: 680 kHz
K: Denotes “1024.” Example: 720 KB (Storage capacity of floppy disks)

Safety Markings

The following markings are used in this manual.

A

Danger. Refer to corresponding location on the instrument. This
symbol appears on dangerous locations on the instrument which
require special instructions for proper handling or use. The same
symbol appears in the corresponding place in the manual to identify
those instructions.

WARNING Calls attention to actions or conditions that could cause serious

CAUTION

Note

injury or death to the user, and precautions that can be taken to
prevent such occurrences.

Calls attentions to actions or conditions that could cause light injury
to the user or damage to the instrument or user’s data, and
precautions that can be taken to prevent such occurrences.

Calls attention to information that is important for proper operation
of the instrument.

Symbol Marks Used for Descriptions of Operations
On pages that describe the operating procedures in chapters 3 through 14, the following
symbols are used to distinguish the procedures from their explanations.

Procedure

Explanation

Describes the keys used during operation and the operating
procedures. In some cases, you may not have to follow the steps
in the order they are given.

Describes the details of the settings and the restrictions that exist
with the operating procedure. A detailed description of the function
is not provided in this section. See chapter 2 for a detailed
description of the functions.

IM 704510-01E
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Chapter 1 Names and Functions of Parts

1.1  Front Panel and Rear Panel

Front Panel

LCD Setting/Execution key and rotary knob
For a description of the displayed For an explanation, see section 1.2.

information, see section 1.3.

Yokoaawa ¢ ]

~ Floppy disk drive
/ Setup data, measured/computed
results, and screen image data
can be saved to the floppy disk.

Slied JO Suolldun4 pue ssweN

For a description of how to use

z E E &= the floppy disk, see section 11.1.
DEmm For the procedure to save setup data,
Le=l=] 3 see section 11.4.

For the procedure to save

measured results, see section 11.5.
For the procedure to save statistical
calculation results, see section 11.6.

EXT ARMEXT GATE  INHIBIT

R B

For the procedure to save the screen
Soft keys image, see section 11.13.
Used to select items on the Inhibit input terminal
soft key menu that appears Used to externally inhibit measurements.
when setting up the TA720. For a description of the inhibit input,
ESC key Iszz(ret?:ac;z:ezdﬁé to set the inhibit input
Used to clear the soft key menu and see section 6.4 ’
POp-Up menu. External arming input/external gate input shared terminal

Power switch Used to externally control the start of measurements
(external arming) or externally control the sampling

For the power ON/OFF operation, time (external gate).

see section 3.4.
For a description of the external arming input, see section 2.5.
For the procedure to set the external arming input,

see section 6.3.

For a description of the external gate input, see section 2.5.

For the procedure to set the external gate input, see section 6.1.

Signal input terminal
For the procedure to connect the signal input cable/probe, see section 3.5.

Top Panel
Built-in printer
For the procedure to install the roll paper, see section 11.11.
For the procedure to output the screen image, see section 11.12.
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1.1 Front Panel and Rear Panel

Rear Panel
10-MHz output terminal
Outputs the 10-MHz clock signal.
For a description on how to use the terminal,
see section 13.3.
10-MHz reference input terminal
Used when inputting an external reference clock.
For a description on how to use the terminal,
see section 6.8.
Probe power supply terminal
Used when supplying +12-V power to the FET probe.
For a description on how to use the terminal,
see section 3.6.
Adjustment screw for the reference clock frequency
Used to adjust the frequency of the reference clock signal.
For the procedure to adjust the frequency,
see section 14.5.
GP-IB connector
Used when performing GP-IB communications.
For a description of the GP-IB communications,
Inlet holes see the Communication User's Manual IM704510-17E.
Pt oeq hon comectng 0.3 LAN
o ~ ° The LINK LED illominates when
: - =N i crvee
CREATCANIIIIInERg T+ o o © aro wansmited.
of | (IO © (@] (o] %_° o ® “al  Forasescptonotm cremer
e o SR communications, see chapter 12.
NI |8 |@) le) =<l e PC card slot (optional)
IIDACERAAAATOTVTTY = R Used when saving data o a
S Sp— rd.
© EHHU””””””””””H””HUHHE  — = ﬂﬂm ﬂﬂﬂ ﬂﬂﬂ ﬂﬂﬂ © For(;adescription of how to use
A\ 5 A the PC card, see section 11.2.
© i<k © For the procedure to save the

setup data, see section 11.4.
For the procedure to save

measured results,
Power connector gee section 11.5.

Inlet holes For the procedure to  For the procedure to save
. . connect the power  statistical calculation results,
Monitor output terminal supply, see section 11.6.
Outputs the signals applied see section 3.3. For the procedure to save the
to the signal input terminals screen image, see section 11.13.
CH A and CH B on the front
panel. Fuse holder
For a description on how to For the fuse replacement procedure,
use the terminal, see section 14.7.

see section 13.5.

Gate output terminal
Outputs a gate signal, which indicates the measurement period.
For a description on how to use the terminal, see section 13.4.

Right Side Panel
Vent holes

Handle

1-2 IM 704510-01E



1.2 Setting/Execution Key and Rotary Knob

‘l MODE IRI\CID\IlSAMPLEl INPUT |

INITIALIZE  FILE

[osear] soue

MAFHG?' UTILITY

LOCAL

CoPY MENU O [SHIET) |

AUTO
SCALE

COPY

=)

SINGLE| START/STOP

MODE Key (Section 5.1)

Shows a menu used to set the sampling mode.

FUNCTION Key (Sections 5.2 to 5.8)

Shows a menu used to select the measurement function and the measurement
conditions for each measurement function.

SAMPLE Key (Sections 6.1 to 6.5 and 6.8)

Shows a menu used to set the gate, block sampling, arming, inhibit, and reference
clock.

INPUT Key (Sections 6.6 and 6.7)

Shows a menu used to set the input coupling, input impedance, and trigger mode.
DISPLAY Key (Sections 7.1 to 7.4, 8.1 to 8.3, and 8.6)

Shows a menu used to set the display format, statistical computation items, window,
and inter-symbol interference analysis.

SCALE Key (Section 8.4)

Shows a menu used to set manual scaling.

MARKER(INITIALIZE) Key (Sections 8.5 and 13.1)

Shows a menu used to set markers that are used to retrieve measured results.
Pressing the SHIFT key followed by this key shows a menu used to initialize the
settings.

UTILITY(FILE) Key (Sections 3.7, chapter 10, sections 11.3 to 11.10, 12.2 to 12.5,
13.2, 13.6, 13.7, 14.3, and 14.4)

Shows a menu used to set communication parameters, setup data store/recall, self
test, calibration, and other items. Pressing the SHIFT key followed by this key shows
a menu related to the storing or recalling of the setup data, measured results, and
statistical computation result and other items.

AUTO SCALE(LOCAL) Key (Section 8.4)

Executes auto scaling. Pressing the SHIFT key followed by this key clears the remote
mode using the communication interface.

COPY(COPY MENU) Key (Sections 11.12 and 11.13)

Outputs the screen image data to the built-in printer or a storage medium. Pressing
the SHIFT key followed by this key shows a setup menu related to the output of the
screen image data.

SHIFT Key

Pressing this key once causes the LED to the left of the SHIFT marking to illuminate.
Then, pressing the MARKER (INITIALIZE) key, UTILITY (FILE), AUTO SCALE
(LOCAL) key, or COPY (COPY MENU) key enables the function indicated in the
parentheses of each key.

SINGLE Key (Section 4.2)

Makes a single measurement.

START/STOP Key (Section 4.2)

Pressing the key once starts repetitive measurements. Pressing the key again stops
the measurement. The measurement indicator (LED above the START/STOP key)
illuminates while measurement is in progress.

IM 704510-01E
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1.2 Setting/Execution Key and Rotary Knob

Rotary Knob (Section 4.3 and 4.4)

Used to set a value, move the cursor, select files, and etc. The rotary knob can be
used when a “ ® ” or “® ” mark is shown on the menu (the numeric keys can also be
used).

SELECT Key (Section 4.3 and 4.4)

Used to set the item that is selected using the rotary knob and for other purposes.
RESET Key (Section 4.3 and 4.4)

This key is pressed when setting a value entered through the numeric keys and when
confirming the value.

<> Key

Used to move along the digits when setting a value and for other purposes.

Numeric Keys (Sections 4.3 and 4.4)

- Used when entering values. Press the “0” to “9”, and “.” keys to enter the value and
L&l decimal point (as necessary), and press the “ENTER” key to set the value. To set
3 prefix symbols n, [, or m or units z, sec, V, and % when entering a value, press
] f bol ts MH V, and % wh t I
secrv/% the key with the corresponding marking. If a sign is required, press the +/— key.
o1 ] Note
To enter the MHz unit, the SHIFT key must be pressed first.
1-4 IM 704510-01E



1.3 Display

Histogram Display in Hardware Histogram Mode (For a description of the histogram

display, see page 2-13)

r 2. Comment r 3. Date/Time

: — 4. System icon
Harduare Hist Pulse Width AR Event 100000 BrUA in
1. Setup parameters{ Inhibit 0PF  Ref.Clock Int. Auto Arming K .
ChA: 0.000Y ChB: 0.900Y = —— 5. Busy icon
Panorana
13. Zoom box 6. Panorama display

Ps m;

. . @ ea :Harker Bl

12.Y-axis maximum > 3 iz 1%
‘ 5 Grazems — 7. Statistics display
11. Window setup 26w
parameters
M‘”' ' — 8. X-axis span
ax: 23.800ns }9. Readout values
Est.T: 37.800ns
Disglay,
] e | b 5 e
n e alc. a ndouw -
) i  E— 10. X-axis center
[ |
I
14. Soft key menu
1.  Setup parameters

Shows the sampling mode, measurement function, gate, sampling interval, inhibit,
reference clock, arming, trigger level, and other parameters of the measured result.

Comment

Shows the comment that is added to the screen image when the image is
printed such as on the built-in printer. For the procedure for entering the
comment, see section 11.13, “Saving the Screen Image.”

Date/Time (For the setup procedure, see section 3.7, “Setting the Date and Time”

System icon

Appears when there is a message or when the system is faulty.

' : Appears when there is an error message or a warning message. For

m the procedure for displaying the error message, see section 14.3,
“Displaying the Error Log.”

N : Appears when the lithium battery is flat or the system is faulty.
Perform the self-test when this icon appears. For the procedure for
executing the self test, see section 14.4, “Self Test.”

Busy icon

Ae_eears during the following operations.

= : Blinks when any of the floppy disk, PC card, or network drive is being
accessed. For the procedure for saving and recalling the data, see chapter
11, “Saving and Recalling Data and Outputting the Screen Image.”

For a description of the printer output of the screen image, see section

: Blinks while the screen image is being printed on the built-in printer.
11.12, “Printer Output of the Screen Image.”

Blinks while data is being processed such as when performing
computation.

the TA720 acting as an FTP client. For a description of the FTP client
function, see section 12.3, “Setting the Network Drive (FTP Client Function).”

: llluminates when the TA720 is connected to the LAN as an FTP server
and communication is taking place with an FTP client. For a
description of the FTP server function, see section 12.4, “Accessing
the PC Card or Floppy Disk (FTP Server Function).”

E : llluminates when the communication with an FTP server is established with

IM 704510-01E
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1.3 Display

10.

11.

12.

13.

14.

Panorama display

Displays the entire measured data. For a description of the panorama display,
see page 2-17; for the procedure for turning ON/OFF the panorama display, see
section 7.1, “Setting the Histogram Display.”

Statistics display

Statistical values can also be displayed along with the histogram display. For a
description of the statistical computation, see page 2-21.

For the procedure for turning ON/OFF the statistics display, see section 7.1,
“Setting the Histogram Display.”

X-axis span (X span)

It is possible to set the window range (scale) to be displayed.

For the procedure for changing the scale values, see section 8.4, “Changing the
Scale Values of the Histogram Display and Time Variation Display.”

Readout values

Shows the readout values of the X1 and X2 markers. For a description of
reading the measured results using markers, see page 2-19; for the procedure
for reading the values using the cursors, see section 8.5, “Reading the
Measured Results Using Markers.”

X-axis center

It is possible to set the center value of the X-axis of the histogram display. For
the procedure for changing the scale values, see section 8.4, “Changing the
Scale Values of the Histogram Display and Time Variation Display.”

Window setup parameters

Shows the window mode, constant T, and the polarity of the measurement function.
For the procedure for setting the window, see section 8.1, “Setting the Single Window,”
8.2, “Setting the Multi Window,” or 8.3, “Setting the Auto Window.”

Y-axis maximum

It is possible to set this value using the log scale or linear scale.

For the procedure for changing the scale values, see section 8.4, “Changing the
Scale Values of the Histogram Display and Time Variation Display.”

Zoom box
The waveform in the zoom box is displayed zoomed in the main window.

Soft key menu
Corresponds to the soft key on the front panel.

List Display in Hardware Histogram Mode (For a description of the list display, see page 2-14)

Setup parameters{ Inhibit Off Ref .Cldck Int. Auto Arming

Data number
Median value Frequency

TESTO1 2002/07,29 11:38:33
Harduare Hist Pulse Width AR Event 100p00 Interval Min

[Auto Wi - -
‘ 8’1eai O>—+— Y-axis maximum
X-axis span

ChA: .000Y  ChB: .00y

Hun. Heasured Data Frequency

80.958 ns
80.925 ns

2

3 B81.000 ns
4 61.925 ns
S §1.050 ns
6 81.075 ns
7 81.100 ns
8 81.125 ns
9 81.150 ns
19 81.175 ns
11 61.200 ns
12 81.725 ns
13

14

15

16

17

18

19

Histogram display

81.250 ns
81.225 ns

81.300 ns
81.325 ns
81.350 ns

81.375 ns
81.400 ns

| oo/ e ool o| oo ool o o| o o oo e @ =

20 81.425 ns
Dispiay
= Tiem [a o Nomber [ [V IndouNUI
List | Junp | 1 | | Window 3T

X-axis center
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1.3 Display

Statistics Display in Hardware Histogram Mode (For a description of the statistics
display, see page 2-16)

P

Y

Window label 3

1]

»

TES[ro1 2002-07,29 11:51:32 o
Harfluare Hist Pulse Width ARk Event 100000 Interval Min g-

<| Inhiibit Off Ref .Clock Int. Auto Arning
Setup paramEters ChAl: ©.666Y ChB: ©.000V

Statistics Value(Histogram) Area :Marker T

Hinflow _Ave PP [} ESE.T c

2T 92.200ns 400ps 200ps 37 .000ns =5

3T 117.15806ns 22 .600ns 3.67825ns 37.960ns (9]
4T 149.10475ns 35.500ns 4.06975ns 37.966ns [=

5T 182.42225ns 35.360ns 3.98650ms 37.600ns o

6T 219.46650ns 33.760ns 4.49225ns 37.600ns 3

2r 37.000ns 7]

8T 298.4600ns 36.360ns 5.0950ns 37.960ns
9T 334.7575ns 36.600ns 5.0950ns 37.960ns (o]
10T 371.4350ns 34.500ns 5.0475ns 37.960ns —
11T 397.206081751s 227 .966ns 56.960ps 37.666ns o)
14T 520.3800ns 25.700ns 5.2450ns 37.600ns

Sum B 36.800Ns 791.166ps 37.000ns E,‘
=3

(7]

Statistical value

Displa
@ Iten Style  |a acalC POl Ja D
tatistics PT1] Windoy calcsstat el Windou “»

List Display in Time Stamp Mode (For a description of the list display, see page 2-14)

Data number of measurement 1 Data number of measurement 2
Time stamp of Time stamp of
measurement 1 measurement 2

Measured value of Measured value of
measurement 1 measurement 2
20020810 09:38:01
{ TimgStanp Period AT & TI ATET Event 100 Interval Hin
Inhipit Off Ref .Clock Ink. Auto Arming
Setup parameters ChaA:\ 0.006V H 060U ons
Period At Tl ATBL
nbe! TimeStanp Heasuped Data Number/[ Timestgnp Heasured pata
1 0.4us 1 3 M.
1
Z 0.6us 26Z2.625ns Z 0.4us 4.470n% rement
3 9.%us 337.075ns 3 9.6us 2.17ons i
4 1.3us 365.325ns 4 1.0us 35.400ns func“on and
5 1.7us 367 .156ns 5 1.3us 4.550ns
6 Z2.0us 338.160ns 6 1.7us 7.700ns Slope
7 Z.qus 403.025ns 7 2.8us 4.025ns
] Z.7us 304.600ns L] Z2.4us §.370ns
9 3. lus 366.875ns 9 2.7us 1.350ns
19 3.dus 335.625ns 16 3.1us 4.650ns
11 3.8us 407 .175ns 11 3.4us 3.975ns
12 4.1us 299.2600ns 12 3.8us 4.150ns
13 4.6us 478.925ns 13 4.1us 2.500ns
14 4.9us 332.400ns 14 4.6us 4.97ons
5 5.dus 486.875ns 15 5.0us 6.850ns
1s 5.9us 441.956ns 16 5.4us 1.650ns
17 6.4us 482 .556ns 17 5.9us 5.3060ns
18 6.6us 223.850ns 18 6.4us 4.125ns
19 7.0us 410.000ns 19 6.6US 4.375ns
20 7.9us 923.225ns 20 7.0us 1.825ms
Displa
= Ttem [a Tink  J@feasl NurioHeasz Nurja
List Jump ON 1 1 Windou

Time Variation Display in Time Stamp Mode (For a description of the time variation
display, see page 2-15)

200Z,07/29 12:23:30
TimeStamp Pulse Width AR Event 10000 Interval 8.0us
<| Inhibit Off Ref .Clock Int. AUtD ArMi
Setup parameters C:H: 9.000U CiE: 3?0003 e fruing
Panorana P
Robsrasddiboisisliiinies vt M iiebiesbdebetbcwdiettuid—— Panorama
ous +300us dis Ia
Positive displacement q Tinevar at lon frea: dindow play
B -Z50NS
. = -1 i . . . . . - T.Ave . 75 .5950m:;
from the Y-axis center T (e s s Statistics
um 1711 display
Y-axis center— ‘ ‘
(LI { I 1|I1 N . ga
i R | U | I it g — Time variation
; ; Ao gl B Ll gl displa
Negative displacement ‘me play
from the Y-aXIs center )?i?uﬁs.eus XZ: 300.6us AX: 300 .0us IAS
U1:|205.612Zns uz: 257.612ns Aav: 52 .8eens
¥1:|59.7250ns Y2: 559.725ns AY: 500.900ns
[ Display
|a tem [a [~ [a
TingVar. | Style | | CalcsStat eraphParan | |
X-axis minimum X-axis maximum
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1.3 Display

Histogram Display in Inter-symbol Interference Analysis Mode (For a description of the
inter-symbol interference analysis, see page 2-24)

2002-08-10 14:23:32 !
Pulse Width ARE Event 100 Interval Min

181
«I Inhibit Off Ref .Clock Int. Auto Arming
setup parameters ChB: ©.066Y Sync. OFf

ChA:  6.0600U
. ___Histogran(all_Space) .
ki . : Histogram display of
NENEREE ; all Mark data

Histogram( lPl’r‘f.Pd Space EE":}M)EI'I O+ Trigq: @ (3T)—— @ (5T
r o : Histogram display of

< 3T 4T 5T 6T 7T 8T 9T 10T 14T 14T eXtraCted Mark data

T Ave.[ns1(A11) [ P-PIns1(A11) N(AID)| Ave. [ns1(Sel) [ P-PIns1(Sel) N(Sel)|
3T 110.125 19.160 21 — [ ——— ————
& 147.025 11.425 7 Z
B 180,600 §.500 8 2z
[ 213.475 5.525 4 ——
[ 7T 255.675 5.7225 3 — — —
8T 295.825 5 288.675 0.600
[ 97 332.925 1 e
10T 3p3.856
T T —
0 =] B
] [« Hode i
[« [ Ttem 4 Betueen H
Histogram
1 1 1 1 1 |
Statistic values of Statistical values of
all Mark data extracted Mark data

Window label
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Chapter 2 Explanation of Functions

2.1

Functional Differences from the TA520

Sampling Mode (See page 2-4.)

On the TA520, the inter-symbol interference analysis function was a part of the time
stamp mode. However, on the TA720, the inter-symbol interference analysis mode is
provided separately from the time stamp mode.

Note

On the TA520, inter-symbol interference analysis could be made after making measurements
in the time stamp mode. However, on the TA720, switching the mode clears the measured
value.

Measurement Function (See page 2-5.)
Dual measurement (period A & period B, period A & A-to-B time interval, pulse width A &
A-to-B time interval®, and pulse width A & pulse width B*) is possible on the TA720.

* Pulse width A—A-to-B time interval in the inter-symbol interference analysis mode

** Pulse width A—pulse width B in the inter-symbol interference analysis mode

Phase Adjustment for A-to-B Time Interval Measurement (See page 2-12.)
The phase of the CH B input signal can be shifted with respect to the CH A input signal
in the A-to-B time interval measurement.

Histogram Display in Time Stamp Mode (See page 2-13.)

On the TA520, multi window setting, auto window setting, panorama display, and
histogram sum were only possible on the histogram display in hardware histogram
mode. These are now possible on the histogram display in time stamp mode.

Symbol Search Function (See page 2-20.)
A specified symbol (1T to 16T) can be searched on the multi window or auto window in
the list display of the time stamp mode or inter-symbol interference mode.

“Deviation” or “c” Graph on the Histogram Display (See page 2-14.)

The statistical value “deviation” or “c” can be displayed on a graph in place of a list of
statistics of each window when all window display of multi window or auto window is
used in hardware histogram mode or time stamp mode.

Missed Sampling Detection Function in Inter-symbol Interference Analysis Mode
(See page 2-25.)

A function for detecting dropouts in sampling is provided for measurements in the inter-
symbol interference analysis mode.

Sync Function in Inter-symbol Interference Analysis Mode (See page 2-25.)
Analysis can be performed from the searched measured value pattern using the symbol
search function.

Ethernet Communications and PC Card Slot (Optional Functions) (See page 2-26.)

It is possible to connect the TA720 to the Ethernet network and save the TA720 data to
an FTP server or access the PC card or floppy disk installed in the TA720 from a PC. In
addition, the TA720 can be controlled from a PC via the Ethernet interface.

Functions That Have Been Removed

The following functions that were available on the TA520 have been removed.
» SCSlinterface (option)

* Internal Hard Disk (option)

+ Built-in floppy disk format type: 640 KB/1.2 MB

IM 704510-01E
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2.2 System Configuration, Block Diagram, and
Principles of Pulse Width Measurement

System Configuration

CHA/CHB
monitor output
10-MHz reference

- Ethernet*
- Access to the TA720 floppy disk or

PC card
» Save data to the network drive

Ethernet port

GP-IB interface

and analysis

clock output
Gate output

oomm&
oooom
oooom
===}

PC
- Remote control
- Data acquisition

(==

@8 6,0

B R

Signal input Floppy disk PC card*
Iltem under * Ethernet port and PC card slot
- are optional.
measurement Inhibit input
External arming input
: Shared terminal
Reference input ¥
TA720 Block Diagram
GATE
ouT i J A
Comparator
CHA
™ »| DATA -
Monitor Converter »| Control ﬁn%qml.l(l;clon _
OUT(A) . G/A
Signal
Multiplexer ™
&
Fractional
CHB Pulse
Generator
Monitor 1 Converter P> ([:)ATA | Acquisition
OUT(B) B G?R‘m » Memory [
¥ |—' <> cPU
EXT ARM/ External Arming Signal
EXT GATE Acquisition < > LcD
Inhibit Signal Controller
INHIBIT ?—D 1
Measuring
10MHz Clock
Reference
T |
10MHz REF IN PLL Clock
G t L |
10MHz OUT enerator ™ »|DATA Acquisition
Converter| Control " Memory >
Meats:‘ljrir:(g Signal oA
oCl L
Multiplexer| ™ I(E;g?i';':)t
&
Fr;lcltional SCoara
ulse car
Generator —_ o (option)
2 Converter| : I():ﬁ?t\rol — A:n(ll::i;:lyon >
G/A
Acquisition
Controller - >
2
Signal flow

A signal that is input to the input terminal (CH A/CH B) is converted to a low-impedance
signal by the input amplifier (Input AMP). It is then passed to the comparator where it is
converted to a binary signal. The signal from the input amplifier is also output as a
monitor signal (Monitor OUT(A)/Monitor OUT(B)).

2-2
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2.2 System Configuration, Block Diagram, and Principles of Pulse Width Measurement

The binarized signal is selected as a measurement signal according to the measurement
function by the signal multiplexer 1 and 2. In addition, the fractional pulse generator 1
and 2 generate fractional parts of the measurement signal with respect to the
measurement clock as fractional pulses. The fractional pulses are passed to the time-to-
voltage converter (T/V converter). The time of the fractional pulse is measured in 25-ps
resolution by the T/V converter, then the fractional pulse time is sent to the data control
gate array (G/A) where measurement data is created.

As shown in the diagram, two identical circuits are provided after the signal multiplexer.
The data is generated alternately by the two circuit systems. When making dual
measurements, each system performs measurements independently. The acquisition
controller controls the overall acquisition process. Acquisition controller 1 also controls
the external arming signal or inhibit signal.

In the time stamp mode and inter-symbol interference analysis mode, both the measured
values and time stamp data (elapsed time) are acquired in the acquisition memory. In
the hardware histogram mode, only the frequencies of occurrence of each measured
value are acquired in the acquisition memory.

The retrieved data is read by the CPU where it is used as statistical calculation data or
displayed on the LCD. In addition, the measured results can be printed on the built-in
printer or saved to a floppy disk or PC card (optional).

Either the signal from the internal crystal oscillator (compensated against temperature
drift) or an external input reference signal (signal from the REFERENCE IN terminal) can
be used as the reference clock. The measurement clock uses the frequency multiples of
this reference clock. In either case, the signal passed through a 10-MHz bandpass filter
is output externally as a 10-MHz signal (10MHz OUT). The gate output (GATE OUT)
terminal outputs binary signals indicating the measurement interval (time over which the
signal is being acquired).

The TA720 can be controlled using a PC via the GP-IB or Ethernet (optional) interface.

Measurement Principle (Pulse Width Measurement Example)

Time shorter than the period of the reference clock is called fractional time. In general, since the
signal being measured and the measurement clock are not synchronized, fractional time exists at
both the beginning and the end of measurements. This TA720 generates a “fractional pulse”
which is a pulse signal amounting to the sum of the fractional time and one cycle of the reference
clock. If the pulse width of the signal being measured, the period of the measurement clock, and
the times of the fractional pulses are expressed as T, 1o, Ta, and Ty, respectively, pulse width T
can be broken into two terms: integer multiple of the measurement clock, Netp, and the time of the
fractional pulses, Ta, Tb (see the equation below).

T=Nto+ (Ta=To)

The TA720 converts the time (Ta, Tp) of the fractional pulse that it generated at the
beginning and end of the measurement to voltage values. The voltage values are then
converted to digital values using a 7-bit A/D converter, measuring the fractional pulse
time at 25-ps time resolution per LSB. Pulse width T is derived by substituting the
measured fractional pulse time into T, and Ty in the above equation.

| T T =Nto+ (T 219

| k: Coefficient used in the
Signal to be ¢ A/D conversion
measured P12 |-—°-| N

weasurement cock] LI LI LI LI L LU
| Ta | Lo
Fractional pulse—l ! I—:

Time-voltage i 3 f
conversion \_A'\iaﬂ'-ra \ | AVp =kTh
— o

A/D conversion A/D conversion
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2.3 Sampling Mode

Sampling Mode (See section 5.1 for the operating procedure)
There are three sampling modes: time stamp mode, hardware histogram mode, and
inter-symbol interference analysis mode. The sampling method (data acquisition
method), the display format after measurements, and methods of analysis and
calculation vary depending on the sampling mode. For details on the display format, see
section 2.6 “Displaying the Measured/Calculated Results.”

Time Stamp Mode (TS)

In this mode, the elapsed times of measurement (time stamp*) and measured values

are stored in the acquisition memory. Based on the acquired data, the measured and

computed results can be displayed in four formats: histogram, list (time stamps and

measured values), time variation, and statistics. The maximum number of data points

that can be acquired in the memory (maximum sample size) is 1,024,000 (512,000

when using dual measurement function), and the maximum sampling time is 320 s.

* Time stamp refers to the time elapsed from the time arming (see page2-9) is activated to the
time the measurement of a sample is completed.

TimeStamp Heasured Data

141.0 us —5.125 ns
141.2 us 15.250 ns
141.3 us -1.750 ns
1414 us 15.325 ns

Hardware Histogram Mode (HH)

The measured values and the frequencies of occurrence of those values are acquired
in the acquisition memory. Based on the acquired data, the measured and computed
results can be displayed in three formats: histogram, list (measured values and
frequency), and statistics. The maximum sample size is 10°, and the maximum
sampling time is 3200 s.

Measured Data Frequency
—Z.450 NS 10

-2.425 ns 1z
-Z.400 ns 8
—Z.325 ns 13
—Z.350 ns 17
-2.325 ns 14

Inter-symbol Interference Analysis Mode (ISl)

As with the time stamp mode, the time stamps and measured values are stored in the
acquisition memory. Based on the acquired data, the data before and after the
specified space or mark is extracted, and the measured and computed results are
displayed in either of two formats: histogram and statistics or list (time stamps and
measured values). The maximum sampling size and maximum sampling time are the
same as those for the time stamp mode.

Analyze the Mark data immediately before the Space(3T)
Mark Space Mark Space Mark Space Mark Space Mark

() v (i ) o () ()

Trigger Trigger Trigger

| Analyze the applicable Mark data. |

Comparison of the Main Functions

TS HH ISI
Histogram display Yes Yes Yes (statistics are also displayed at the bottom)
List display Yes Yes Yes (time variation is also displayed at the right)
Time variation display Yes No No
Statistics display Yes Yes No
Measurement function All* All* 3 types™

*

7 types: period, A-to-B time interval, pulse width, period A & period B, period A & A-to-B time
interval, pulse width A & A-to-B time interval, pulse width A & pulse width B
** Pulse width, pulse width A—A-to-B time interval, pulse width A—pulse width B
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2.4 Measurement Function (Measurement ltem)

The measurement functions that can be executed vary depending on the sampling mode
as follows.
* When in time stamp mode or hardware histogram mode
+ Single measurement function
Period, A-to-B time interval, or pulse width
+ Dual measurement function
Period A & period B, period A & A-to-B time interval, pulse width A & A-to-B time
interval, and pulse width A & pulse width B
* When in inter-symbol interference analysis mode
+ Single measurement function
Pulse width
» Dual measurement function
Pulse width A—A-to-B time interval and pulse width A—pulse width B

Period (see section 5.2 for the operating procedure)
Measures the pulse interval (time between rising edges or falling edges) of the CH A or
CH B input signal. Period measurement cannot be selected in inter-symbol interference
analysis mode. The slope for detecting the edge that determines the measurement start
or end point can be set to the rising or falling edge of the signal.
Example when the slope is set to rising edge ( f)
: Measured ‘< Measured > Measured >

CHA/ ' Fumm Femmm ;
e 1 ] | il

A-to-B Time Interval (Tl) (see section 5.3 for the operating procedure)
Measures the time between the specified edge of the CH A input signal and the specified
edge of the CH B input signal. Time interval cannot be selected in inter-symbol
interference analysis mode. The slope for detecting the edge can be selected from six

combinations of the CH A and CH B slopes. For the selectable slopes, see section 5.3,
“Setting the Time Interval Measurement.”

Example when the slope of Example when the slope of channel A is both rising
channel A and B are both rising and falling and the slope of channel B is rising
A1B! AlBIT

Measured Measured Measured Measured Measured

(—): 4—):
— ——
CHA [ | CHA | v I
A A N h

CHB —l CHB —|

Pulse Width (see section 5.4 for the operating procedure)
Measures the pulse width on the positive side (from the rising edge to the next falling
edge) of the CH A or CH B input signal or the pulse width on the negative side (from the
falling edge to the next rising edge). The polarity, which specifies which pulse width is to
be measured, can be set to positive (f-| | ), negative (| ), or both (j=le]). However,
the polarity is fixed to both (=) in inter-symbol interference analysis mode.

Example for the positive side (-] |)

Measured Measured Measured Measured

CH A/ y
CHB
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2.4 Measurement Function (Measurement ltem)

Period A & Period B (Per.&Per.) (see section 5.5 for the operating procedure)

Measures the period of the input signals of CH A and CH B simultaneously. Period A &
period B cannot be selected in inter-symbol interference analysis mode. The slope can
be set to the rising edges of the CH A and CH B signals or the falling edges.

When set to AT BT

CHA L LT LT
~ N N
Measured Measured Measured

CHB LT LT LT

~ N N/
Measured Measured Measured

Period A & A-to-B Time Interval (Period&Tl) (see section 5.6 for the operating procedure)

Measures the period of the CH A input signal and the A-to-B time interval
simultaneously. Period A & A-to-B time interval cannot be selected in inter-symbol
interference analysis mode. You can select whether to measure “the period of the rising
edge of the CH A signal” and “ the time interval of the rising edges of the CH A and CH B
signals” or “the period of the falling edge of the CH A signal” and “the time interval from
the falling edge of the CH A signal to the rising edge of the CH B signal.”

When setto AT AT BT

u 1|
ovs [T

Mea’glu red Measured

\ﬁﬁ
Measured Measured

Pulse Width A & A-to-B Time Interval(PW&TI)/Pulse Width A—A-to-B Time
Interval(PW—TI) (see section 5.7 for the operating procedure)

Measures the pulse width of the CH A input signal and the A-to-B time interval simultaneously.
The polarity of the pulse width measurement of the CH A input signal is fixed to both (fe}e ).
The slope of the A-to-B time interval measurement can be set to the rising/falling edge of the CH
A signal to the rising or falling edge of the CH B signal. However, in inter-symbol interference
analysis mode, the slope for the A-to-B time interval measurement can be selected from six
combinations of the CH A and CH B slopes. In inter-symbol interference analysis mode, the A-
to-B time interval is extracted based on the measured data of pulse width A (f=4|). Therefore,
inter-symbol interference analysis is performed only on the result of the A-to-B time interval.
When set to Ak AS BY

CHA ‘

~ N
Measured Measured Measured

Pulse Width A & Pulse Width B(PW&PW)/Pulse Width A—Pulse Width B(PW—PW) (see
section 5.8 for the operating procedure)

Measures the pulse width of the input signals of CH A and CH B simultaneously. The
polarity of the pulse width measurement is fixed to both ( f-4-]) for both CH A and CH B.
In inter-symbol interference analysis mode, the pulse width B (-} ) is extracted based
on the measured data of pulse width A ( Pﬁl ). Therefore, inter-symbol interference
analysis is performed only on the result of pulse width B.

CHA

Measured Measured  Measured
! !

WI\ /I
M ired M ired M ired Measured
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2.5 Setting Measurement Conditions

Measurement Block

The TA720 repeats the process of making measurements, processing data, and displaying
the result. The “measurement block” refers to the smallest unit of measurement that is
handled in one cycle of the process. As shown in the figure below, if the number of
samples (number of data points) acquired in one cycle of the process is N, then “one
measurement block” refers to measuring, processing, and displaying N samples of data.
The range of the measurement block is specified using gates (see the next page).

When measuring the period 1 block 1 block

7

\ 4
Data process Measurement
| Measurement block p Measurement block

| and display preparation | _
[ 1

T
Input signal |1 [ | [§§ R e [ A I
N\ /\ / - \ N (o AN/

S1 S2 S3 SN S1 S2 S3

Continuous Measurement Conditions
As shown in the figure above, measurements (such as on the period) can be measured
continuously within a single measurement block. However, continuous measurement is
possible only when the input signal meets the following conditions.
Single measurement function (sample rate: 80 MS/s)
Period or pulse width measurement:
Measurement edge interval is 12.5 ns or more.
A-to-B time interval measurement:
Measurement edge interval of the CH A input signal is 12.5 ns or more and the
measurement edge of the CH B input signal to the measurement edge of the CH A
input signal is 0 ns or more.

« When measuring period (T) » When measuring pulse width (f)

) 12.5 ns or more 12.5 ns or more
Continuous ?<—£( Continuous f<—>
measurement measurement

~ N N \ /\ AN
St S2 S3 S1 S2 S3
—>}{<—12.5 ns or less —>}{<—12.5ns or less
Non-continuous :‘ :‘ ]‘ ]‘ ]‘ ]‘ ]‘ T ]"m Non-continuous ﬂ ﬂ ﬂ ﬂ
measurement oL L measurement L O
S1 S2 S3 S1 S2 S3
« When measuring the A-to-B time interval (A{BT)
12.5 ns or more 12.5 ns or more 12.5 ns or less

CHA 0 ns of more CHA
Continuous | Non-continuous — ‘
measurement : : ; measurement T
CHB | | ! ! CHB ;
L

§i s2  $3 s1 s2
Dual measurement function (sample rate: 50 MS/s)
Pulse A & pulse B or pulse width A & pulse width B measurement:
The measurement edge interval of the CH A and CH B input signals are 20 ns or more.
A-to-B time interval measurement:
Measurement edge interval of the CH A input signal is 20 ns or more and the
measurement edge of CH B to the measurement edge of the CH A is 13 ns or more.

« When measuring pulse width A & A-to-B time interval (Al AtBT)
20 ns or more 20 ns or more 20 ns or less

. CHA
Continuous CHA |13 ns or more Non-continuous | l

measurement 1 ‘ measurement ﬂﬂ_ﬂ_l—m_ﬂ_l_l_
ens | LTLTIT LT LL ons | | ‘

v .
S & & St
|, Y, W, \ 7
S1 S2 S3 S1 S2
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2.5 Setting Measurement Conditions

Gate (Gate Mode) (see section 6.1 for the operating procedure)

The range of the measurement block is specified using one of the following gates.
Event Gate (Event)
One sample is called one event, and the range of the measurement block is specified in
terms of the number of events (event size). The selectable range of event size varies
depending on the sampling mode and measurement function as follows.
When in time stamp mode or inter-symbol interference analysis mode
» Period, A-to-B time interval, or pulse width: 2 to 1024000
» Other measurement functions: 1 to 512000
When in hardware histogram mode
» Period, A-to-B time interval, or pulse width: 2 to 10°
+ Other measurement functions: 1 to 10°
Time Gate (Time)
The range of the measurement block is specified using the gate time. The gate time can
be set within the maximum sampling size of each sampling mode in the range of 1 us to
10 s (resolution: 100 ns).
External Gate (External)
The range of the measurement block is specified by applying an external gate signal and
using the its ON/OFF (open/close of the gate) states. You can select the polarity of the
gate signal for opening the gate. The allowable time that the gate can stay open is within
the maximum sample size of each sampling mode in the range of 1 us to 320 s.
External gate input signal _ [ | Gate open i

1 measurement blocki

Input signal

S1 S2 S3

Note
The external gate input terminal is shared with the external arming input terminal.

Sampling Interval (Interval) (see section 6.2 for the operating procedure)

When using a single measurement function in time stamp mode, measurements can be
made by allowing a certain time interval between each measurement by setting the
sampling interval. The selectable range of sampling interval is O us to 1 s (resolution: 1 pus).

Example when the measurement function is set to period
Measurement start

Input signal
L L

|- |-
S1 S2 S3 S4
A A

1

Sampling pulse |
PI_ P2 P3 P4

- |< Sampling interval

Continuous measurement results if the sampling interval is set to 0 us or when the
measurement edge is longer than the sampling interval.

Example when the measurement function is set to period
Measurement start

Input signal l L
~— N NN

S1 S2 S3 S4

b P LT -3
a4 - - -

- P P .
- - - -

Sampling pulse
pingp P1 P2 P3 P4

Sampling interval

IM 704510-01E



2.5 Setting Measurement Conditions

Arming and Arming Delay (Delay Mode) (see section 6.3 for the operating procedure)

The act of creating a trigger for starting a measurement of the measurement block is
called activating an arming. There are two arming modes.

Auto Arming

Arming is activated at the same time as measurement start (START key or START
communication command), and measurement starts.

External Arming

After measurement start (START key or START communication command) arming is
activated by applying an external arming signal, and measurement starts. You can select
the slope (rising or falling edge) of the arming signal for activating arming. The input level
of the arming signal can be selected from TTL (1.4 V), TTL/10 (0.14 V), and O V.
Measurement start  Arming

Irement block‘ --------
In the case of external arming, the starting of the measurement can be delayed by a specified
time or events after an arming is activated (arming delay). When the measurement function is
set to period A & period B or pulse width A & pulse width B (pulse width A—pulse width B), the
arming delay can be specified independently for CH A and CH B.
» Time delay
The starting of the measurement is delayed by a specified time
(selectable range: 1 usto 10 s).
» Event delay
The starting of the measurement is delayed by a specified number of events
(selectable range: 1 to 1 to 10).

Inhibit (see section 6.4 for the operating procedure)

Measurement inhibit period within the gate can be specified by applying an external inhibit
signal. The measurement inhibit period can be specified even while the gate is open or
during measurement after arming activation. The maximum allowable measurement inhibit
period is the maximum sampling time (see page 2-4). You can select the polarity of the
inhibit signal for setting the measurement inhibit period. The input level of the inhibit signal
can be selected from TTL (1.4 V), TTL/10 (0.14 V), and 0 V.

The following examples show the relationship between the inhibit signal and gating/arming.
- Relation between the inhibit signal and gating

External inhibit [ Measurement |
input signal i inhibit period
Gate ] Gate open | L

Not measured .
"'(—‘—): ]

Input signal : i
P81 S2 S3 'S4 S5
Measurement start Not counted as events Resume
when inhibit is active measurement

- Relation between the inhibit signal and gating/external arming

External inhibit | Measurement |
input signal i inhibit period
Gate Q Gate open L
External arming J—| i
input signal § ‘ Not measured
Input signal mm
[ /) V", W — e~ e~
. 81 s2  s3 ¢ S4 S5
Measurement start Not counted as events Resume

when inhibit is active measurement

IM 704510-01E
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2.5 Setting Measurement Conditions

- Relation between the inhibit signhal and gating/external arming/arming delay
External inhibit

input signal | Measurement |
¢ inhibit period

Gate | :Gate open [
Arming delay ; 3

External arming
input signal _|

Not measured

Input signal L] |_| L 1] §|—,1 |—, I——, L]

YA A N —,
i 81 S2 S3 : S4
Measurement start Not counted as events Resume

when inhibit is active measurement

Block Sample (see section 6.5 for the operating procedure)

External arming |
input signal

When using a single measurement function in time stamp mode or hardware histogram
mode, “single block measurement” can be repeated a specified number of times (block
sampling). In block sampling, “single block measurement” is repeated a specified number
of times first. Then, “data processing and display” are performed collectively.
Also, in block sampling, you can set a pause time, defined as the period of time between
block measurements. The pause time is set in terms of the time or the number of events.
The display and analyzed items of data that has been block sampled varies depending on
the sampling mode as follows.
When in time stamp mode
The histogram, list, or time variation for each measurement block can be displayed and
statistical calculations can be performed. The maximum selectable block size (number
of repetitions: N) is 250. However, the block size can be set up to 1000 if there is no
pause time.
When in hardware histogram mode
Histogram or list of all measurement blocks can be displayed and statistical calculations
can be performed on them. Lists and statistical calculations on each block are not
allowed. The maximum selectable block size (number of repetitions: N) is 1000.
The relationship between the pause time and arming during block sampling is shown
below.
Arming: Ext/with arming delay, pause time: OFF

Arming delay Arming delay

1st block 1 1 2nd block

mputsignal T LI LI L L LML L L L L LT LT

|, Y| W — ] |, Y| U — ]
S1 S2 S3 S1 S2 S3
Measurement start Measurement start

« Arming: Auto, pause time: OFF
istblock | 2ndblock ,  3rdblock

Input signal
NN N N N N N N
S1 S2 S3 S1 S2 S3 S1 S2 S3
- Arming: Auto, pause time: enabled
1st block . Rest time. . 2nd block .Rest time. . 3rd block

Input signal

NN Y N N N
S1 S2 S3 : 81 82 83 : 81 82 83

2-10
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2.5 Setting Measurement Conditions

Impedance (see section 6.6 for the operating procedure)

The input impedance must be matched to the output impedance of the item being
measured to reduce the attenuation and distortion of the measured signal. The input
impedance of CH A and CH B inputs can be independently set to 50 Q or 1 MQ.

Input Coupling (see section 6.6 for the operating procedure)

If you wish to measure just the amplitude (AC component) of an input signal or a signal
riding on top of a certain DC voltage, measurements can be facilitated if the DC
component is removed from the signal. In other cases, you may wish to measure the
signal as-is without removing the DC component of the signal. To accommodate these
situations, the input coupling setting is changed before the signal is applied to the input
amplifier. The following types of input coupling are available:

AC

The signal is input through a capacitor. This setting is used to remove the DC
component from the input signal in order to measure just the amplitude of a signal or a
signal riding on top of a certain DC voltage.

Signal input terminal O—l

DC
The signal is input directly to the amplifier. This setting is used when measuring both the
AC and DC components of a signal.

Signal input terminal o

Trigger Mode (Trigger)/Trigger Level (Level) (see section 6.6 for the operating procedure)

The act of determining the measurement start point when measuring a single sample on
the TA720 is called “activating a trigger.” For example, when the measurement start point
of the period is set to the rising edge of the input signal, the measurement start point is
when the input signal changes from below a specified level (trigger level) to above the level.
When measuring the period

Measuremept start point

Period

Input signal ------1---

Trigger is activated

The following three modes are available in setting the trigger level.
Manual Trigger
The trigger level is set to the value that is specified using the rotary knob or the numeric keys.

Single Auto Trigger
Taking the maximum and minimum values of the input signal during the first
measurement block to be 100% and 0%, respectively, the trigger level is set to the
specified percentage level. The trigger level for all following blocks is set to this level.
When the trigger level is set to 50%
Detect maximum/minimum value

ffffffffffffff - = - -Maximum value (100%)

Input signal -----}- Trigger level--f------ 50% level

777777777777777 Minimum value (0%)

IM 704510-01E
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2.5 Setting Measurement Conditions

Repeat Auto Trigger

Taking the maximum and minimum values of the input signal during the first
measurement block to be 100% and 0%, respectively, the trigger level is set to the
specified percentage level. Unlike the single auto trigger, the trigger level is reset for
each measurement block.

Phase Adjustment for A-to-B Time Interval Measurements (Phase Adj) (see section 6.7
for the operating procedure)

The phase of CH B can be shifted with respect to CH A for the following measurement
functions: A-to-B time interval, period A & A-to-B time interval, pulse width A & A-to-B
time interval (pulse width A—A-to-B time interval). The phase shift can be used to
correct the offset of the phase of the CH B input signal with respect to the CH A input
signal due to causes such as the differences in the cable when measuring the A-to-B
time interval. The selectable range is 0.0 to 10.0 ns (resolution: 0.1 ns).

Reference Clock Selection (Ref. Clock) (see section 6.8 for the operating procedure)

The TA720 performs measurements using the internal 10-MHz reference clock as the
time reference. An external 10-MHz clock signal can be used in place of the internal
clock.

2-12
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2.6 Displaying the Measured/Calculated Results

Histogram Display (see section 7.1 for the operating procedure)

By displaying the histogram (frequency distribution) of the measured data, you can see
the data distribution. Histogram display is possible in all sampling modes. This section
describes the histogram display in time stamp mode and hardware histogram mode. For
a description of the histogram display in inter-symbol interference analysis mode, see
“Inter-symbol Interference Analysis” on page 2-24.

Setting the Scale Value

To display the histogram of the measured data, scale values such as the X-axis center
(X Center), X-axis span (X Span), Y-axis maximum (Y High), and Y-axis scale (Y Axis)
must be specified. You can select whether to set these values according to the
measured data automatically or manually. When using the dual measurement function,
the scale values can be set independently for the histogram display of each
measurement function. For the procedure for setting the scale values, see section 8.4,
“Changing the Scale Values of the Histogram Display and Time Variation Display.”

Y-axis maximum Histogran
(Y High)

Y-axis scale
(Linear or log)
r—X-axis span (X span)

a‘ L Bin

Right end value of
Left end value of the X-axis center the X-axis
X-axis (Median value of the center (Positive displacement
(Negative displacement value, X Center) from the X-axis center)

from the X-axis center)

Frequency Distribution

Each value of the X-axis represents a median value or a displacement with the X-axis
span divided into 600 sections (bins) (25 ps if the value is smaller than 25 ps). The
histogram is drawn by accumulating the number of samples that fall in each bin. For
example, if the bin is “505 ns to 515 ns,” the median value is 510 ns for that bin. The
samples the fall in that bin are handled as 510 ns, the median value.

Various Display Formats

In addition to histograms, panorama window (see page 2-17) can be displayed. The
histogram display frame can also be reduced to half the size to display statistics (see page
2-21) and readouts (readout values using markers, see page 2-19) in the blank space.

2002,07,30 09:36:24
Harduare Hist Pulse Width AR Event 100008 Interval Min
Inhibit Off Ref .Clock Int. Auto Arning
ChA: 0.006V ChB: ©.006V

Panorama

A L A L Yy e Panorama window
s m;

Auto § Window(3T) M| Area :Marker L

i i e 111. 57000m
,,,,,,,,,,,,, i — T (010 ~——Displays the statistical values

111.006ns Nm - 14916

Auto Windou(3T) [k Area :Marker Mk
H : T

e i w e 111. 20900n
i p-p 17. 5001
{30118 111.066ns +30ns Nl'm 15142

X1: 100.200ns X2: 122 .806ns AX: 22Z.60ens
UL: (P21 (N7 VZ:(P)9 (N6 Est.T: 37.000ns

~T1—Displays the readout values

1
Displays the histogram using half size and overlap OFF

IM 704510-01E
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2.6 Displaying the Measured/Calculated Results

Statistics Display on the Histogram Display

In addition to histograms, the list of statistics of each window or the graph of the

statistical value “deviation” or “c” can be displayed when all window display of multi

window or auto window is used in hardware histogram mode or time stamp mode.
Statistics display of all windows Graph display of “c”

Inhibit OFf  Ref.Clock Int. Auto Arming
ChA: 0.000y :

Auto Window(All)

E |
3

ik ‘
2T BT 9T _ 10T 11T 14T

111.39675ns -600ns 317750
149.10475ns -500ns -06975ns
182.422250s -300ns 98650nS
219.46650ns -700ns 492250
26001250 -700ns -4100ns
298.4600ns -300ns -0950ms
334.75750s -600ns -0950ns
371.4350ns -500ns -0475ns

-60Z5ns

3
o
3
g
4
5
g
3
g
7

Tisplay Style, T 14T

N I
tataGraph
[« Tten [&tat Dev WndouNus
Histogran a1l

-300ms

14T | 520. Display Stule.
StataGraph

[« Tten [&taf] lev O]

List Display (see section 7.2 for the operating procedure)
The measured value can be displayed numerically in tables. List display is possible in all
sampling modes. On the list display, you can move and display different parts of the list
using the jump function which can move to the top, center, or end of the data or by
specifying the data number.
Below is a description of the differences in the list display in time stamp mode and
hardware histogram mode.
When in time stamp mode
Time stamps (elapsed times of measurement) and measured values are listed in the
measurement range of a single block as specified by the gate. When using block
sampling, time stamps (elapsed times of measurement) and measured values can be
displayed by specifying a measurement block number.
When measuring a single measurement function, the time variation waveform is
displayed on the right side. The specified data number is highlighted, and a dotted line
and a € mark is displayed at the position of the time variation waveform corresponding
to the data number.

Data number

Time stamp
Measured value

Heasured '‘Tata
I 440,625 5
228.160 ns
| 408.675 ns
556.750 ns
T

795 695 ne

150 .000ns

———=——g0— Mark

BE SN

Specified data is displayed highlighted

When in hardware histogram mode

The measured values (the median values of the histogram) and the frequencies are
listed within the range of the width of the X-axis (X Span) of the histogram display.
When using the multi-window or auto window function, the list is displayed for each
window (3T, 4T, All, etc.).

When measuring a single measurement function, the histogram is displayed on the right
side. The specified data number is highlighted, and a dotted line and a € mark is
displayed on the histogram corresponding to the data number.

Data number
Median value Frequency

rWmElT_ﬁEEﬁEE%iF;:T“TﬁﬁEﬁET‘{T 1 . 1€; Mark
Z 4,050 ns []
4 | 4.100 1S | 0| ?

I 51 | 4 175 n< | al

Specified data is displayed highlighted

susr—
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2.6 Displaying the Measured/Calculated Results

Time Variation Display (TimeVar.) (see section 7.3 for the operating procedure)
In time stamp mode, the changes in the measured value with respect to the elapsed time
from arming (time variation) can be displayed based on the measured values and time

The Y-axis span
(Y span)

stamps stored in the acquisition memory.
Setting the Scale Value

In time variation display, the following scale values must be specified: X-axis minimum (X
Minimum), X-axis span (X Span), Y-axis center (Y Center), and Y-axis span (Y Span).
You can select whether to set these values according to the measured data
automatically or manually. See section 8.4, “Changing the Scale Values of the

Histogram Display and Time Variation Display.”

TimeVariation

Positive displacement from the Y-axis center

+25)

Y-axis center "
(Y center) v

Casns>
X-axis minimum (X minimum)

s >
Positive displacement from

Negative displacement from the Y-axis center  the X-axis minimum

Reading Measured Values Using Markers

} X-axis span (X span)

Measured values can be read using markers. For a description of this function, see

“Reading the Measured Results Using Markers” o

Various Display Formats

n page 2-19.

In addition to time variation, panorama window (see page 2-17) can be displayed. The

display frame can also be reduced to half the size
and readouts (see page 2-19) in the blank space.
function, you can select whether to display the wa
measurement functions or both waveforms.

2002/97,/30 10:06:58
TineStanp Pulse Width A4 Event 10000 Interval 0.6us
Inhibit Off Ref .Clock Int. Auto Arning
ChA: 0.060V ChB: 6.000V

Panorana

ous +300Us
imeVariation Area: Window
SRS e 169. 8501
Li-p 278175k <
4 l.o 57. 800
RS Sy | S I 1 T. Hum 71

250ns
0.0us +1Zus
X1: 6.6us XZ: 1Z2.6us ax: 12.eus
U1: 106.5600ns UZ: 180.200ns au: 73.7286ns €]
¥1: 59.725n8 ¥Z: 559.725ns 4Y: 500.000ns

to display statistics (see page 2-21)
When using the dual measurement
veform of only one of the

~<— Panorama window

— Displays the statistical
values

— Displays the readout
values

Displays the time variation using half size

Display Method

You can turn ON/OFF the grid, select whether to connect between data points using a

line, and the dot type of the measured values. Th
the grid is turned OFF and the dot type is set to m

TinmeVariat ion

309.725n8

0.0us +12us

e following figure is an example when
ark.

IM 704510-01E
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2.6 Displaying the Measured/Calculated Results

Statistics Display (see section 7.4 for the operating procedure)
In time stamp mode or hardware histogram mode, statistical parameters within a specified area
can be computed, and the results can be displayed in a list.
This section mainly describes the display of the statistical calculation results. For a description of
the area for performing statistical calculations and the statistical calculation parameters, see
section 2.7, “Statistical Calculation and Inter-symbol Interference Analysis.”
The displayed results vary depending on the sampling mode.

When in time stamp mode

You can select to calculate the statistics from the histogram or time variation.
When calculating from time variation

When calculating from the histogram

Statistical calculation Area for performing

parameters statistical calculation
|
Tteh Value AR
fue 164. 5950ms —
Hax 299. 700
Hin 94. 4751
-7 205. 2251 I
0 32. 05751 Statistical
o/te 31. 628282 values
ofl 136. 995245
Tey 14. 5950m
Nun 9370 —]

Statistical calculation

parameters

i Value(TimeVariation)

Ttey Value AR
T. fue 169. 8508 —
T "ﬂx EEEEET
T "m EEEEET
T.P-P 278. 175,
T.o 57. 800ms —
T (ofg)|  FFEEE
T. 1-Phwe FHEEE
T. Nun 71 —

| _Statistical
values

Depending on the above selection, the statistical parameters that can be calculated vary.

» When histogram is selected

Average, Maximum, Minimum, Peak-Peak, ¢, o/Average, o/T, Deviation, Deviation/T,

Median, Mode
« When time variation is selected

T.Average, T.Maximum, T.Minimum, T.Peak-Peak, T.c, T.(c/Average), T.(P-P/

Average), T.RF

The area for performing statistical calculation can be set to Window (entire window),
Marker (area enclosed by markers), or Block (measurement block). In addition, when
the area for performing the statistical calculation is set to Block, and the source from
which the statistics are calculated is set to time variation (T.V.) on block-sampled data,

the statistics can be displayed for each block.

When in hardware histogram mode

Below are the statistical parameters that can be calculated. For a description of the
statistical calculation parameters, see section 2.7, “Statistical Calculation and Inter-

symbol Interference Analysis.”

Average, Maximum, Minimum, Peak-Peak, s, s/Average, s/T, Deviation, Deviation/T,

Median, Mode

The area for performing statistical calculation can be set to Window (entire window) or

Marker (area enclosed by markers).

When using multi window
with Window selected

Statistical calculation Area for performing

When using multi window
with ALL selected

parameters statistical calculation
istics Va: i ) Area :Marker va

ItPN UﬂlllE “% [ Tev IDEG/TL” "Ediaf,,,,
e 111. 40150 — e — i e
"ax 132 700“8 .‘347512:4 —-2.85425ns 7.510‘354:4 149
i 95. 000% g S m—
] 377008 G mm— Sk

hd 5604607 -6.8800ns 1066167 334
0 4. 31700m Statistical i mm— Shoeate— 405
ofe | 3.875108 | : S T iz s
ofl | _11.360337: . —
Ty -2. 59850
[ 31413 _

Window label

Statistical

values

2-16

IM 704510-01E



2.6 Displaying the Measured/Calculated Results

Panorama Display (see sections 7.1 and 7.3 for the operating procedure)
When showing the histogram display or time variation display, window displaying all the
measured data (called panorama window) can be shown at the top section of the main
window. On the panorama window, the histogram shown in the main down is indicated
with a zoom box.
Histogram display

Left end value of panorama display

| fanorana Displays the histogram of the zoom

%ﬂulll T TS_L box on the main window

Histogran
4 1000006 .
Panorama window

]

—— Right end value of panorama display

I Main window

Time variation display

Displays the time variation waveform of
the zoom box on the main window

Panorana

;‘;Panorama window
G Zms

Cos Tinevariation I
Lz average . 49.670ens | D .
Panorama display area

Haximum 47.92ons
Mininun 49.37oms

T.

T

T
o T 3.5
WWMWWWMM_@S

BLOCK ‘2

—+—Main window

—1.25ns
1.1000ms +120us

Multi Window Function (see section 8.2 for the operating procedure)
When the distribution of the data of one measurement block is distributed over multiple
center values on the X-axis, multiple histograms are created. You can simultaneously
display all the histograms in the main window. However, you can also set multiple
windows and display each histogram in its own window and observe it in detail. The
function that allows for the setting of multiple windows and the display of the histogram of
each window is called the multi window function. Up to 14 window sizes (windows) can
be specified. In addition, the display range (scale value) can be arbitrary set for each
window.
By using this function in conjunction with the panorama display, you can easily see which
histogram among the various windows is being displayed or set.

Window setup dialog box

Select multi window

Displays the 3T window on the main window Window size

Panorana

indow Parameter Setfling,

Mode [Single RuTtil SAuto_] Size @
T Value Frequency
orfset
Li

Multi Window(3T) Flef

1 Center Span Left Marker Right Marker

Windowl 19.060nS 57.0000S,

abe
o -
Windowz |[2_J 76.0000s [ 57.6@0ns, 95.0000s
Window3 |[3_J 114.066ms_ 95.008ns, 133.060ms_
Windoud |[4_F 15Z.666ns, 133.666ns, 171.660ns,
Windows |[5_F 196.0600S, 171.0660ns, 209.000ns,
Windowbe [6_] 22800005 209.0600ns. 247.0000S.
Window? [7_J 266.000NS, 247 .000ns, 285.000ns,
WindowB8 | 8_J 304.000ns, 285.000ns, 323.000ns,

114.000ms Windowd [9JT [ 34Z.000ms, [ 3z3.000ns] [ 361.000ms,

Windou1o [ToJT [ 306.006ms. [ 761.606ns] [ 399.600ms,

Windowll m 418.600NS L 399.ee6ns] [ 437.660nS

= = Windowl2 456 .600NS [ 437 006ns] [ 475.660nS
Main window Windowl3 494.000ns [ 475.000ns] [ 513.000ns
Windou1d [TaJT [ 53Z.000ms, 513.000ns] | 551.000ms

Display range of each window
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2.6 Displaying the Measured/Calculated Results

Summation display

The histograms (enclosed by the X1 and X2 markers) of all windows that have been set
with the multi window function can be summed and displayed in one window. The center
values of the X-axis of the histogram of each window are aligned and the frequencies of
each bin are summed.

Only the histograms in the area enclosed by the markers are summed.

You can compare the data distribution between each histogram and calculate the
statistics of all histograms at once.

2002,08-12 13:56:43X

Event 106000 Interval Min

Auto Arning

Harduare Hist Pulse Width Afsle
Inhibit Off Ref .Clock Int.
Cha: ChB:

9.632V 0.600Y

Panorana

Calculation/Statistics Setting,

] Average

2] (@) Maximum
Peak-Peak 1)
(& O/T

(@) Deviation (@ Deviation T
(@ Hode
AL Clear

I

AUto Window(Summation) Pl __arex:tarker Bl

38.166ns
4.57475ns
11.851882~

100000,

| Statistical values of
the summed histogram

| Histogram summing
all windows

(@ Minimum
(o) drAverage

(e ted4an
= H‘I
“Soms +30ns
Statistical calculation performed vispiay e
. = Ten |- = [aCalc Pol [« QU TnaouT .
on the checked items Histngranl Style | Calt/Statl = uindow | Sunnation | —SUM setting

Auto Window Function (see section 8.3 for the operating procedure)

Displays the 3T window on the main window

This function automatically sets the window when the RLL (Run Length Limited) code is

set to the following modulation methods. The clock period T is measured, and the X-axis

values are automatically set.

The following modulation methods are supported.

EFM modulation

EFM+ modulation

1-7 modulation

There are two methods of automatic setting.

Measured T: Apply the input signal to CH A and the read-out clock signal to CH B.
The value of T is measured from the period of the clock signal.

Estimated T: The value of T is estimated from the average value of the input signal.
This method is used when the clock signal cannot be applied. The value
T is derived from the average value of each modulation method using
the following coefficients.

EFM modulation: Approx. 4.79T

EFM+ modulation: Approx. 4.72T

1-7 modulation:  Approx. 3.30T

Window setup dialog box

Select the auto Select the
measurement method Auto window odulation type

Uindouw Parameter Setting

Panorana

Auto Wi

ndou(3T)

m:
Pl Area:Marker Fel Windowl(2T) [OFF__N[ ] Copy to Multi Window.

L
—3ons

Main window

35.600ms

4.31225ns Not Ad justable Below

Frequency [ 27 .0Z2HHZ,

(i}

i)
6T

11.663755x%
31415

Left Marker
[ 55.500ns]

Label __ Center Right Marker
[ 92.500ns]
129.500ns |
ons |
Z03.500Ts ]
240 .500ns |
[ 277.500ms]
314.500ns |
[ 351.500ns]
388.500ns
4255001 |
~500Ms,

Span
[60ns,_]
60N,
60ns,
60ns,
60NS

[6ons_1
Leons_1
[ons_1
L6ons_1
L6ons_1
[eons_1
[6ons_1
L6ons_1

UWindoul
WindowZ
Windoy
Uindoud
indouS
Uindou6
Window?
Windou
indoud
uin
Uindoull

. 000ns |
148.000ns |
185, 000ns |
722 .600ns |
759.000Ns |
796, 600N |
333.000ns |
376..600ns |
407 .600ns |
518.600nS,

129.5001s,
166.500ns,
203.500ns
[ 749.500ns ]
277.5000s
[ 314.500ns]
351.500ns,
388.500ns |
499.500ns,

166~

60N,

60ns,
60N,
60ns

111.006ns

Automatically set the T value and the X-axis value
of each window

Summation Display
Like the multi window, summation display is also possible on the auto window.
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2.6 Displaying the Measured/Calculated Results

Reading the Measured Results Using Markers (see section 8.5 for the operating procedure)

On the histogram display and time variation display, markers can be displayed to read
measured values and other parameters.

For histogram displays

Three markers, X1, X2, and Y can be displayed, and the following values (readouts) can
be read.

X1: X coordinate (measured value) V1: Y coordinate (frequency of occurrence
of the X1 marker X1) of the X1 marker

X2: X coordinate (measured value) V2: Y coordinate (frequency of occurrence
of the X2 marker X2) of the X2 marker

AX:  X2-X1

Num: Number of samples used in the statistical calculation

Histogran

1e3

X2 marker

X1 marker

~—Y marker

=750PS .0uoNS

X1: 499.760ns X2: 500.300ns AX: 600ps

ui: 3 vz: 3 Num: 16000

N ~ v

Readout values

Note

The Y marker on the histogram display is used to set the area for performing the statistical
calculation (see page 2-21).

For time variation displays
Four markers, X1, X2, Y1, and Y2 can be displayed, and the following values (readouts)
can be read.

X1: X coordinate (time stamp) V1: Y coordinate (measured value) of the
of the X1 marker X1 marker
X2: X coordinate (time stamp) V2: Y coordinate (measured value) of the
of the X2 marker X2 marker
AX: X2-X1 AV: |V2-V1|
Y1: Y coordinate (measured value)  Y2: Y coordinate (measured value) of the
of the Y1 marker Y2 marker
AY: [Y2-Y1|
T.Num: Number of samples used in the statistical calculation
X1 marker X2 marker
o \ TineVariation /
1 . e} A\/\/\j\/\/\_/ <~—Y2 marker
SM\/\/W\/\[ ‘/\/MW/\/\/\/\(\/\MV\/\N j ~—Y1 marker
VI 399 doans Y2+ 500, t00ms o 2ome

-~
Readout values
Note

During time variation display, if there are multiple data points at the marker position, the
average value is displayed. If there is no data at the marker position, an asterisk (*) is
displayed.

IM 704510-01E
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2.6 Displaying the Measured/Calculated Results

Symbol search (Sync Pattern) (see section 8.6 for the operating procedure)

When the window mode is set to multi window or auto window on the list display of the
time stamp mode or inter-symbol interference analysis mode, a specified symbol can be
searched as shown in the following figure. Up to 4 continuous symbols can be specified
(14 specified Ts between 1T and 16T are applicable), and combinations can be

searched.
Symbol2 Symbol 4
Symbol 1 lSymbol 3 l
Mark Space Mark SpaceMark Space Mark
~
Searches these items
—256ns +250ns
Number TiMEStBNP n Measured Data 309.725ns
293 930 us [4 151.725 ns
294 93.1us [T 169.056 ns
295 93.2us [T 115.156 ns
296 53.3us |3 162.956 ns
297 53.4us |3 118.266 ns
298 53.5us |3 168.156 ns
299 53.7 us |4 154.125 ns
300 53.8 us [ 37| 163.650 ns
301 54.0 us | 47| 154.675 ns
302 54.1 us [ 5T 183.375 ns
303 54.5 us |19 368.856 ns
Searched 304 546 Us [ 3 167.925 s
. 305 54.Bus [ 4 156.275 ns
section 306 55.0 s 6 Z18.250 ns
307 95.2 us | 67 221.860 ns
368 9554 us Y 185.160 ns
309 955.7us | @ 295.975 ns
316 9558 us |4 152.175 ns
311 56.0 us [ 4 149.660 ns
Sunc.Pattern, |
[Symbol 1 J&Sumbol Z [©Sumbol 3 JpSumbol ¢
4 16T 3T 4T 6T I;reuinus I Next
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2.7 Statistical Calculation and Inter-Symbol

Interference Analysis

Statistical Calculation (see section 9.1 for the operating procedure)

The statistical calculation values can be displayed in a list format on the statistics display as
well as on the time variation display and histogram display.
This section describes the area for performing the statistical calculation, constant T, and the
statistical calculation parameter settings used to determine the statistical calculation values.
Setting the Area for Performing Statistical Calculation
You can select whether to calculate the statistics using the measured values in the
window area or the area enclosed by markers. The window area is determined by the
scale value of the measured value axis on the histogram display; it is determined by the
scale value of the time stamp axis on the time variation display.
If the time variation is displayed on data that was block sampled in the time stamp mode,
you can also select the [Block] on which to calculate the statistics.
If you are using the multi window or auto window function, the statistics are calculated
over the area enclosed by markers for each window.
- When calculating the statistics over an area enclosed by markers

« For histogram display - For time variation display

X1 marker X2 marker X1 marker X2 marker

\
\

Y marker /A\ /,\

Calculated using the data in this area

Y1 marker

Y2 marker

Setting the Slope (Calculation Slope)/Polarity (Calculation Polarity)

You can specify the slope and polarity for the statistical calculation only for the following

measurement functions.

The statistics can be calculated separately on data having the specified slope or polarity.

« A-to-B time interval measurements, when the slope setting is either AIB tor AIB!.

+ Pulse width measurements, when the polarity setting is f--].

* Pulse width A & A-to-B time interval measurement.

» Pulse width A & pulse width B measurement.

Setting Constant T

The T value used when calculating the jitter (statistical value) or “Deviation/T” (statistical

calculation parameter) (see the next page) is set as constant T. When the item being

measured is an optical disk, this value corresponds to the period of the read clock signal.

You cannot change the value of T when using the auto window function since it is

automatically set.

Differences in the Statistical Calculation due to the Differences in the Sampling

Mode and Display Format

There are some statistical values that differ in their equation depending on the sampling

mode (see “Statistical Calculation Parameters” on the following pages). In addition,

statistics can be calculated based on the measured values (during time stamp mode) or

histogram (during hardware histogram mode).

In the time stamp mode, you can select to calculate the statistics on the time variation or

on the histogram. The following differences exist between the time variation display and

the histogram display.

Time variation: You can set the area over which to calculate the statistics with the time
stamp and measured value.

Histogram: You can set the area over which to calculate the statistics with the
measured value (median value) and the frequency of occurrence.

IM 704510-01E
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2.7 Statistical Calculation and Inter-Symbol Interference Analysis

Statistical Calculation Parameters
In the following equations, n is the number of samples, X; is the measured value of each
sample, and X; (only for histograms) is the median value of each bin of the histogram.
If the statistics are calculated on the time variation, “T.” is placed in front of the statistical
calculation parameter names.
- Average

Calculates the average value of the measured values.

n
Average = lZXi
ni=1

« Maximum
Indicates the maximum measured value.
Maximum = [X]

max

*  Minimum
Indicates the minimum measured value.
Minimum = [X].;,
+ Peak-Peak
Calculates the difference between the maximum and minimum values.
Peak — Peak = Maximum — Minimum

« Standard deviation (o)
Calculates the standard deviation of the measured values. This indicates the degree
to which the values are spread out from the average value.

o= \Ilﬁ(xi — Average)?

Ni=1
e Flutter (c/Average)

Calculates the flutter. This indicates the spread in the values in terms of a percentage
of the average value.

o/Average = —2— x 100 (%)
Average

« ofT (only for histograms)
Calculates the histogram jitter using the specified constant T. Indicates the spread of
the values in terms of a percentage of the value T.

o/T = % % 100 (%)

- Deviation (only for histograms)
XcenTer is the center value of the x axis in the window (see page 2-13).
Indicates the deviation of the measured average value with respect to Xcenter.
Deviation = Average — Xcenter

« Deviation/T (only for histograms)
Indicates the deviation of the measured average value with respect to Xcenter in
terms of a percentage of the value T.

Deviation/T = 'A"erageT‘ Xcenteal » 100 (%)

« Median (only for histograms)
Indicates the median of the histogram.
Median = [X{l;cqian

« Mode (only for histograms)
Indicates the median value with the highest frequency of occurrence (most frequent value).
Mode = [Xi];04e
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2.7 Statistical Calculation and Inter-Symbol Interference Analysis

- T.(P-P/Average) (only for time variation)
Indicates the spread in the Peak-to-Peak values in terms of a percentage of the
average value.
T.(P-P/Average) = —° 100
Average
- T.RF (only for time variation)
Calculates the average value of T.(P-P/Average) of all blocks that were block
sampled.
N is the total number of blocks. P-Px is the Peak-to-Peak value of each block, and
AVEx is the average value of each block.

1 N(P-P )
TRF=1 k x 100
N AVE,

When in hardware histogram mode
In the equation below, n is the number of bins in the histogram. A bin of a histogram
refers to a bar (section) that indicates the frequency of occurrence on the histogram. X;
is the median value of each bin of the histogram. Depending on the span setting of the
X-axis, the interval width of each bin becomes 25 ps in which case Xi becomes the
measured value. For details, see “Histogram Display” on page 2-13.
- Average

Calculates the average value of the histogram. P is the relative frequency®.

n
Average =X X; x P,
i=1

*

If the total number of samples on which the statistics are being calculated is N, and the
frequency of occurrence (number of samples) of a certain bin is N;, then the relative
frequency becomes Pi = Ni/N.

« Maximum
Indicates the maximum median value.

Maximum = [X{] ..

« Minimum
Indicates the minimum median value.
Minimum = [X]]

min
« Peak-Peak

Calculates the difference between the maximum and minimum values.
Peak — Peak = Maximum — Minimum

» Standard deviation (o)
Calculates the standard deviation of the histogram. This indicates the degree to
which the values are spread out from the average value. P;is the relative frequency.

C = \l znj(Xi — Average)? x P,

i=1

« Flutter (c/Average)
Calculates the flutter of the histogram. This indicates the spread in the values in
terms of a percentage of the average value.

o/Average = —S—— x 100 (%)
Average

- oT
Calculates the histogram jitter using the specified constant T. Indicates the spread of
the values in terms of a percentage of the value T.

o/T = % x 100 (%)

IM 704510-01E
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2.7 Statistical Calculation and Inter-Symbol Interference Analysis

+ Deviation
XcenTer is the center value of the x axis in the window (see page 2-13). Originally,
Xcenter represented the value around which the measured data would be distributed.
Indicates the deviation of the measured average value with respect to Xcenter.
Deviation = Average — Xcenter

- Deviation/T
Indicates the deviation of the measured average value with respect to Xcenter in
terms of a percentage of the value T.

Deviation/T = 1AV€ra9€ — Xcerenl , 109 (%)
T

+ Median
Indicates the median of the histogram.
Median = [X{]\egian

* Mode
Indicates the median value with the highest frequency of occurrence (most frequent value).
Mode = [Xil;oqe

Inter-symbol Interference Analysis (ISl) (see section 9.2 for the operating procedure)

When the sampling mode is set to inter-symbol interference analysis mode, the data around the
spaces and marks of the specified condition can be extracted. The data can be displayed in a
histogram format or their statistics can be calculated. In addition, the histograms and statistics of
all marks and spaces of the measured data can be displayed at the same time.

In the dual measurement function, the following inter-symbol interference analysis is possible.
Analysis Example of Pulse Width (Extracting the mark data before the 3T space)

Mark Space Mark Space Mark Space Mark Space Mark
3T 3T6T[ a1 ot 7 |
1 Trigger 1 Trigger 1 Trigger
Extract Extract Extract
Histoqrantall Hark)

TeB | ‘ ‘ | : ‘ : ‘ T Histogram display of
Ll ) Lk | all Mark data

T
|
|
|
Histogram(Selected Mark) Single @:+ Trig: O‘ 3T FX‘EU..‘
: : |
|
|

} Histogram display of
i |

‘31' 4T 5T 6T ?Tﬁ# QT 1“31" iir 14T extracted Mark data

1ed |

[T [AGE.nsICAIL) [P-PInsICAIT) E@ll) @E.[nSI(SElJ P-PINSI(SE]) EEEIJ
ki 115 35909070 | 1999 11270600 —277E0 567
Ly 149.8775 26.975 12606 150.2175 25.950 402
[ 5T 183.98475 Z3.360 851 184.0166 Z1.660 244
61 Z218.41560 28.3606 548 Z19.8825 23.575 157
7 256.1925 24.550 377 257 .875 19.550 93
L 295.7290 21,925 219 297779 15.350 o9
[9  33Z.0600 17.725 168 332.950 12.525 38
10T 367.775 17.925 85 368.200 11.256 16
ir 404.650 5.575 7 404.700 5.575 3
14T  517.260 18.960 6]  — — —

Statistic values of all Mark data Statistical values of extracted Mark data

Analysis Example of Pulse Width A—A-to-B Time Interval (Extracting the A-to-B

interval from the front edge of the 3T space)
Mark Space Mark Space Mark Space Mark Space Mark

CHA [ 1T ]i[ 1T ]EEGT[ 14T ]ﬂ[ 7T ]
: Trigger Trigger Trigger
CHB ' ? a 11 11 ¢ ? 1

Extract Extract Extract

Analysis Example of Pulse Width A—Pulse Width B (Extracting the mark data of
CH B before the 3T space of CH A)

Mark Space Mark Space Mark Space Mark Space Mark
CHA [ 11T ]ST[ 1T ]3T6T[ 14T ]3T[ T ]
T@er T@er TrigTer
ews ] () O | ]
Exttact Ext&act Extiract
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2.7 Statistical Calculation and Inter-Symbol Interference Analysis

Sync Function

In inter-symbol interference analysis mode, inter-symbol interference analysis can be
performed beginning with the symbol pattern specified by the symbol search function
(see page 2-20).

For example, this function allows the analysis to start from where the measured patterns

of pulse width A and pulse width B match if the data pattern sequence is offset between m
pulse width A and pulse width B in the pulse width A—pulse width B measurement. '%
3
=
Measurement without using the Sync function Measurement using the Sync function =3
The data of pulse A and pulse B may not match. The pattern of pulse width A and pulse width B S
can be matches starting with the “14T-4T-3T” pattern =3
2002,08,62 14:33:11 1t 2002,/68/0Z 14:33:54 1 M
181 PU AR & PU Bfl Event 1000 Interval Min 18T PU Al & PU B Event 1000 Interval Min c
Inhibit Off Ref .Clock Int. Ext.Arningt Chh D.Event 113 Inhibit Off Ref.Clock Int. Ext.Arningt ChA D.Event 113 =1
Cha: —0.621V  ChB: -0.825U Sync. Off ChB D.Event 115 ChaA: -0.921U ChB: -6.625V Sync. On ChB D.Event 115 (]
Pulse Width AR Pulse Width BFe Pulse Width AR Pulse Width BEH —
umber TimeStanp T feasured Data Number TimeStamp T Measured Data unber TimeStanp T fieasured Data Number TineStamp T Heasured Data 6'
1 ZB8us |7 51.6006 ns 1 8.6 us | 6 44.775 NS 8 8.1 us | 4T 28.656 ns 4 8.1 us [ 47 Z8.600 ns
Z 79us|7d 59.200 ns Z 8.0 us [ & 28.650 ns 9 8Z2us Y 67.660 ns 5 8.1 us [7 67.025 NS 3
3 7.9 us |7 Z1.879 ns 3 8.1us [ 45.025 ns 19 B.Z2us [ & 29.150 ns [3 g2 us |4 29.125 ns ()
4 79 us |5 36.525 ns 4 B1lus [ & 28.550 ns 11 8.2 us [@ 44.550 ns 7 8.2 us |6 44.500 ns
5 8.0 us |6 44.725 ns 5 Bilus |7 66.950 ns 1z 8.3 us [ 4 28.650 ns 8 8.3 us [ & 28.600 ns
6 5.0 us [ 4T Z8.7060_ns 6 8.2 us [ 47] 29.875 ns 13 8.3 us [5 38.125 ns 9 83 us [5 36.160 ns
? 8.0 us [ 6T 45.825 ns 7 8.2 us | 6T] 44.475 ns 14 8.3 us |37 19.700 ns 18 8.3 us [ 3T 19.600 ns
[i] B.lus |4 28.525 ns 8 8.Zus |4 26.600 ns 15 8.3 us [ & 32.225 ns 11 8.3 us [ &4 32.300 ns
9 6.2us |9 66.975 ns 9 8.3 us |[Y 38.260 ns 16 8.4 us [0 42.575 s 12 8.4 us |6 42,400 ns
10 8.2 us |4 Z9.675 ns 16 8.3 us |J 19.650 ns 17 8.4us |5 36.650 ns 13 8.4 us [ ¥ 36.725 ns
11 8.2 us |6 44.560 ns 1 B3 us [ & 32.156 ns 18 8.5 us Ji4’ 163.625 ns 14 8.5 us [IF° 163.575 IE
12 8.3 us [ 47 28.625 ns 12 8.4 us | 6T 42.525 ns 19 8.6 us | 4T 36.325 ns 15 8.6 us [ 47 30.300 ns
13 B3 us |5 38.175 ns 13 8.4us [5 36.550 ns 20 8.6 us |37 19.875 ns 16 8.6 us [ 3T 19.800 ns
14 6.Jus |3 19.625 ns 14 8.5 us i 103.575 ns 21 8.6 us [7 53.625 ns 17 8.6 us [7 53.675 ns
15 6.3 us |4 3Z2.2759 ns 15 B.5us [ & 36.375 ns 2z 8.7us [ 19.925 ns 18 8.6 us |7 19.960 ns
16 B8.4us |6 4Z.550 ns 16 B8.6us |3 19.800 ns 23 8.7 us [3 23.860 ns 19 8.7us [T 23.750 ns
17 B.4us |5 36.525 ns 17 8.6us |7 53.725 ns 24 8.7 us 5 35.975 ns 28 8.7 us |5 35.975 ns
18 8.5 us {147 1063.700 ns 18 8.7 us [ 37] 19.950 ns 25 8.8 llS 38.556 ns 21 8.7 LlS ST 38.575 ns
19 B6us |4 30.275 ns 19 8.7 us [ 3 23.725 ns 8.8 w 20. 1?5 ns 22 8.8 u 20.175 ns
Z0 B.6us [J 19.956 ns Z0 8.7 us [Y 35.950 ns |k Pattern
Display, :@Sgnbul 1 @Sgnbul 2 @Sgnhul 3 DSunhul 4 Lmk
la  Ttem Ja Link [@Heas1 Nur[zheasZ Numa & 4 None |1 ﬁl@reumus Next
List Jump OFF @ 1 1 Window Sync.Pat.

“14T-4T-3T” pattern

When the function is set to pulse width or pulse width A—A-to-B time interval, inter-
symbol interference analysis is performed beginning with the specified symbol pattern.

Missed Sampling Fill Function

Continuous measurement is a must in inter-symbol interference analysis mode.
Therefore, dropouts in the measured values are filled (with asterisks) according to the
following conditions in the sampling of the dual measurement function. Measured data
and analysis results are displayed only if the following conditions are met.

Maximum number of dropout samples that can be filled: 256

Conditions for filling the samples: When the dropout sampling interval is 100 ns or more
If a dropout of the measured value occurs, the dropout can be verified on the list display
as shown below. This also prevents erroneous extraction due to the offset or dropout in
the data sequence.

Pulse Width ARk Pulse Width BREK
Number TiMEStﬂ“P T Measured Data Number TiNES",ﬂNP 'T Measured Data
57 1.9 us 5'11 37.675 ns 57 1.9 us [ 5T 37.050 ns
A o8 1.9us |2 17.475 s Ei 1.9 us [ 2 18.575 ng
Measured data failed = % 0 4130 45 s
H D [ 2.0 llS 7 48.625 ns
to be acquired M W M T * T us [ on 5 s

Note

Continuous measurement is a must in inter-symbol interference analysis mode. When the
polarity/slope is A pﬂ AlBtlorA pﬂ A B! inthe pulse width—A-to-B time interval
measurement, the continuous measure condition that states “the time from the measurement
edge of CH B to the measurement edge of CH A is 13 ns or more” (see section 2.5) is
sometimes difficult to be met. In such case, the continuous measurement condition is
sometimes met by changing the polarity/slope to A [} ATBT, A [l ALBT,

Ao ATBL, or AjHlo] AlLBL.
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2.8 Other Functions

External Signal Input/Output

In addition to input terminals for measurement, input/output terminals for exchanging
signals with external devices are provided on the front and rear panels. For the locations
of the terminals, see section 1.1, “Front Panel and Rear Panel.”

10-MHz Reference Input (see section 6.8 on how to use it)

The TA720 generates a reference clock signal internally for making measurement, but
an external signal applied to the 10MHz REF IN terminal on the rear panel can be used
in place of the internal clock signal.

10-MHz Output (see section 13.3 on how to use it)

The internal reference clock signal or the externally applied reference clock signal is passed
through a 10-MHz band-pass filter and is continuously output from the 10MHz OUT terminal.
Monitor Output (see section 13.5 on how to use it)

The signal applied to the input terminal is voltage divided to approximately half its value
and output from this terminal.

This signal can be used to check the waveform when phase correcting a probe. Which
channel’s input signal is output varies depending on the measurement function.

External Arming Input/External Gate Input/Inhibit Input

These signal inputs are used to externally control the measurement functions of the
instrument. The external arming input terminal is shared with the external gate input
terminal. For the functionality of the external arming and inhibit input signals, see section
2.5, “Setting Measurement Conditions.”

Storing and Recalling Setup Data (see chapter 10 for the operating procedure)

Up to 32 sets of setup data can be stored in the internal non-volatile memory. The
stored setup data can also be recalled to set up the instrument. This function is useful
when the same setup is used often.

Saving and Recalling Data to/from the Floppy Disk or PC Card (see chapter 11 for the
operating procedure)

The TA720 comes with a floppy disk drive as standard. A PC card slot is also provided
as an option.

The setup data and measured data can be saved to the floppy disk or PC card and
recalled when necessary. Animage of the screen can also be saved in TIFF, BMP, or
PostScript format. You can create reports by pasting the screen image data to a
document created using a word processor.

Communications (see chapter 12 and the Communication Interface User’s Manual for
the operating procedure)

The Ethernet interface (optional) or the GP-IB interface can be used to perform communications
with other devices such as a PC. Data can be saved on a network drive via the Ethernet
interface or the floppy disk or PC card of the TA720 can be accessed from a PC. In addition, the
measured data can be output to a PC via the Ethernet interface or GP-IB interface to be
analyzed or the TA720 can be externally controlled using communications.

« Access to the TA720 floppy disk or PC card Ethernet

- Save data to the network drive

- Remote control

k\_ - Data acquisition
and analysis

GP-IB interface

2-26
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2.8 Other Functions

Printer Output of the Screen Image (see section 11.12 for the operating procedure)
The image displayed on the screen can be printed on the built-in printer.

Initializing the Settings (see section 13.1 for the operating procedure)
The setup data can be reset to their factory default settings.

Calibration (see section 13.2 for the operating procedure)
Using the internal calibration signal, the offset voltage of the input amplifier and the
conversion factors of the time and voltage converters can be calibrated. Calibration is
performed when the ambient environment (temperature and humidity) changes
drastically.

Changing the Beep and Click Sounds (see section 13.7 for the operating procedure)
A beep sound is heard when an error occurs. The beep sound can be turned OFF. You
can also select to turn ON or OFF the click sound that is heard when the rotary knob is
turned.

Error Logging (see section 14.3 for the operating procedure)
When a data error such as a data overflow or a communication error occurs, a ¢
(warning mark) is displayed at the upper right corner of the screen. In such case, the
message is logged. All the messages can be viewed collectively as an error log later on.

Self Test (see section 14.4 for the operating procedure)
If you are in doubt as to whether the instrument has malfunctioned, you can run a self-
test before contacting a YOKOGAWA dealer. You can run checks on the circuit board,
the keys, the display, and other functions.
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Chapter 3 Before Starting Measurements

3.1 Handling Precautions

Safety Precautions

When using the TA720 for the first time, make sure to read the “Safety Precautions”
given on pages iv and v.

Do not remove the cover from the instrument. Some sections inside the instrument have
high voltages that are extremely dangerous. For internal inspection or adjustment,
contact your nearest YOKOGAWA dealer as listed on the back cover of this manual.
Never continue to use the instrument if there are any symptoms of trouble such as strange
odors or smoke coming from the instrument. In such cases, immediately turn OFF the power
and unplug the power cord. If such an irregularity occurs, contact your dealer or the nearest
YOKOGAWA representative, as listed on the back cover of this manual.

If the following error message is displayed, immediately turn OFF the power. The
cooling fan has stopped. From the rear panel, check for and remove any foreign
object that may be obstructing the cooling fan. If the same error message appears
when you turn ON the power switch again, it is probably a malfunction. In this case,
contact your nearest YOKOGAWA dealer.

Error,

ErrorNo : 966

Fan stopped.
Turn OFF the power immediately.

Nothing should be placed on top of the power cord. The power cord should also be
kept away from any heat sources. When unplugging the power cord from the outlet,
never pull by the cord itself. Always hold and pull by the plug. If the power cord is
damaged, contact your dealer for replacement. Refer to page ii for the part number of
the appropriate power cord when placing an order.

General Handling Precautions

Never place any objects containing water on top of the instrument. Such act can lead
to malfunction.

Do not apply shock or vibration. Such act can lead to malfunction. Take extra caution
because the built-in floppy disk drive is sensitive to vibration and shock. In addition,
applying shock to the input/output terminal or the connected cable can cause
electrical noise to enter or output from the instrument.

Do not bring charged objects near the input/output terminals. Such act can lead to
malfunction.

If you are not going to use the instrument for a long period of time, unplug the power
cord from the outlet.

When carrying the instrument, unplug the power cord and cables. The instrument
weighs approximately 12 kg. To carry the instrument, use the handle as shown in the
figure below, and move it with care.

IM 704510-01E
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3.1 Handling Precautions

» Be careful not to scratch the surface of the LCD with sharp objects. Such act can
lead to malfunction.

»  When cleaning the case or the operation panel, first remove the power cord from the
outlet. Then, wipe with a dry, soft cloth. Do not use volatile chemicals such as
benzene or thinner for cleaning, as this may lead to discoloration or deformation.
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3.2

Installing the TA720

Installation Conditions

Install the instrument in a place that meets the following conditions.

Ambient Temperature and Humidity

Use the instrument in the following environment:

* Ambient temperature: 5 to 40°C
However, in order to obtain highly accurate measurements, operate the instrument in
the 23 £ 5°C temperature range.

* Ambient humidity: 20 to 80% RH
No condensation should be present. However, in order to obtain highly accurate
measurements, operate the instrument in the 50 £ 10% RH range.

Note

Condensation may occur if the instrument is moved to another place where the ambient
temperature is higher, or if the temperature changes rapidly. In such case, let the instrument
adjust to the new environment for an hour before using it.

Well-Ventilated Location
There are vent holes on the top, bottom, and side panels of the instrument. The rear
panel contains an inlet holes for the cooling fan.

To prevent internal overheating, allow for enough space around the instrument (see the
figure below) and do not block the vent and inlet holes.
W

10cm
or more

Do not install the instrument in the following places:

» Indirect sunlight or near heat sources.

* Where an excessive amount of soot, steam, dust, or corrosive gas is present.
» Near strong magnetic field sources.

* Near high voltage equipment or power lines.

*  Where the level of mechanical vibration is high.

* In an unstable place.

IM 704510-01E
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3.2 Installing the TA720

Storage Location

Installation Position

A

When storing the instrument, avoid the following places:

Where the relative humidity is 80% or more.

In direct sunlight.

Where the temperature is 60°C or higher.

Near a high humidity or heat source.

Where the level of mechanical vibration is high.

Where corrosive or explosive gas is present.

Where an excessive amount of soot, dust, salt, and iron are present.
Where water, oil, or chemicals may splash.

It is recommended that the instrument be stored in an environment where the temperature
is between 5 and 40°C and the relative humidity is between 20 and 80% RH.

To avoid the possibility of fire, never use the instrument with the rear side facing
down, as the cooling vents will be obstructed. There are inlet holes for the
cooling fan on the rear panel. Placing the instrument with the rear side down
can cause a fire when the instrument malfunctions. If you must use the
instrument with the rear panel down, place a metal plate or a flame-resistive
barrier (grade UL94V-1 or higher) beneath the instrument.

Place the instrument in a horizontal position or inclined position using the stand as
shown in the center of the figure below.

When using the stand, pull it forward until it locks (perpendicular to the bottom surface of
the instrument). If you are installing the instrument on a slippery surface, attach the
rubber feet (four pieces, included in the package) to the feet.

If you are not using the stand, return it to the original position while pressing the leg
section of the stand inward.

IM 704510-01E



3.2 Installing the TA720

Rack Mount
To rack mount the instrument, use the rack mount kit that is sold separately.
Part Name Model Remarks
Rack mount kit 751535-E4 For EIA
Rack mount kit 751535-J4 For JIS

An outline of the attachment procedures is given below. For details regarding the

attachment procedures, see the instructions that are included with the rack mount kit.

1.  Remove the handles on both sides of the instrument.

2.  Remove the four feet on the bottom of the instrument.

3.  Remove the two plastic rivets and the four seals covering the rack mount
attachment holes on both sides of the instrument near the front.

4. Places seals over the feet and handle attachment holes.

5.  Attach the rack mount kit.

6.  Mount the instrument on the rack.

«  When rack mounting the instrument, allow at least 2 cm of space between the bottom side
of the instrument and the installation surface to prevent internal overheating. For the
spacing of other sides, allow at least 10 cm of space as described on page 3-3.

» Make sure to have adequate support for the bottom of the instrument. However, do not
block the vent holes in the process.
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3.3 Connecting to the Power

Before Connecting the Power
Make sure that you observe the following points before connecting the power. Failure to
do so may cause electric shock or damage to the instrument.

A

Before connecting the power cord, ensure that the source voltage matches the
rated supply voltage of the instrument and that it is within the maximum rated
voltage of the provided power cord.

Connect the power cord after checking that the power switch of the instrument is
turned OFF.

To prevent the possibility of electric shock or fire, always use the power cord
supplied by YOKOGAWA.

Make sure to perform protective grounding to prevent the possibility of electric
shock. Connect the power cord to a three-pin power outlet with a protective
earth terminal.

Do not use an extension cord without protective earth ground. Otherwise, the
protection function will be compromised.

Connection Procedure
1.
2,

Check that the power switch on the front panel is OFF.

Connect the power cord plug to the power connector on the rear panel. (Use the
power cord that came with the package.)

Connect the plug on the other end of the power cord to the outlet that meets the
conditions below. The AC outlet must be of a three-pin type with a protective earth
ground terminal.

Item Specifications

Rated supply voltage* 100 to 120 VAC, 200 to 240 VAC
Permitted supply voltage range 90 to 132 VAC, 180 to 264 VAC
Rated supply voltage frequency 50/60 Hz

Permitted supply voltage frequency range 48 to 63Hz

Maximum power consumption (when using the printer) 250 VA

The TA720 can use a 100-V or a 200-V system for the power supply. The maximum rated
voltage of the power cord varies depending on its type. Check that the voltage supplied to
the TA720 is less than or equal to the maximum rated voltage of the provided power cord
(see page ii) before using it.

3-pin outlet

Power cord ﬁ

(included in the package)
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3.4 Turning ON/OFF the Power Switch

Items to be checked before turning ON the power

» |s the instrument properly installed? See section 3.2, “Installing the TA720”
 |s the power cord properly connected? See section 3.3, “Connecting to the Power”

Location of the Power Switch and ON/OFF Operation

The power switch is located at the lower left section of the front panel. The power switch
is a push button. Press once to turn it “ON” and press again to turn it “OFF.”

OFF

1L
b

Allow at least 10 s when turning ON the power switch after turning it OFF. Otherwise, the
screen may not show anything. In such case, turn OFF the power switch again, wait at least
10 s, and then turn ON the power switch.

Power ON Operation

The following initial operation is carried out when the power switch is turned ON. Front panel key
operations are disabled during this period. When the initial operation is complete, the display
screen (screen that appears when the DISPLAY key is pressed) appears.

*+ ROM Check

» DRAM Check

» SRAM Check

» SRAM Cal Check: Calibration data check

Note

If the instrument does not operate as described above when the power switch is turned ON,
turn OFF the power switch and check the following points.

+ Check that the power cord is plugged in properly.

» Is the correct voltage coming to the power outlet? See section 3.3.

If the TA720 still fails to power up when the power switch is turned ON after checking these
points, it is probably a malfunction. Please contact your nearest YOKOGAWA dealer as
listed on the back cover of this manual for repairs.

For Making Accurate Measurements

In the installation condition indicated in section 3.2, allow the instrument to warm up for
at least 30 minutes after the power switch is turned ON

Shutdown Operation

When the power switch is turned OFF, the setup data is stored, but measured results
and statistical calculation results are not. Save necessary data beforehand such as to a
floppy disk (section 11.5 and 11.6).

Note

The lithium battery that is used to store data has a limited life span. If the lithium battery is low,
the TA720 no longer operates properly such as the improper indication of date/time, or inability
to store/recall measured data. If such symptoms appear, execute a self test (see section 14.4).
If a warning message “Low Battery” is indicated as a result of the self test, the lithium battery
must be replaced quickly. The user cannot replace the battery. For battery replacement,
contact your nearest YOKOGAWA dealer as listed on the back cover of this manual.

IM 704510-01E
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3.5 Connecting Cables and Probes

Location of Signal Input Terminals
The input terminals are located at the lower section of the front panel. Connect a cable
with a BNC connector or a probe.

oo s )
[
|
Il I
[ svomr | |J

XT ARMEXT GATE  INHIBIT

j)

n®

Signal input terminal

Specifications of the Signal Input Section

Connector type: BNC

Number of channels: 2

Input impedance: 50 Q or 1 MQ, 23 pF (typical value*)

Maximum input voltage

» For input impedance of 50 Q: 5 Vrms

» For input impedance of 1 MQ:
40 V (DC+ACpeak) for DC < input frequency < 100 kHz
{3.5/f+5} V (DC+ACpeak) for 100 kHz < input frequency < 200 MHz, where f is the
frequency in MHz

Ground: Connect to the case ground

* Typical values represent typical or average values. It is not strictly warranted.

A CAUTION

Do not apply a voltage exceeding the maximum input voltage to the input
terminal of the TA720. This may cause damage to the input section.

Note

When connecting a probe to the TA720 for the first time, perform phase correction of the
probe as described in section 3.6, “Calibrating the Probe (Phase Correction).” Failure to do
so will cause unstable gain across different frequencies, thereby preventing correct
measurement. Phase correction of the probe must be performed on each channel.

3-8 IM 704510-01E



3.5 Connecting Cables and Probes

FET probe
(700939)

When Using an FET Probe (700939)
Use the probe power supply terminal (output voltage: £12 V) on the rear panel of the
TA720 to supply power to the FET probe.

sD o PROBE POWER
(Probe power supply
terminals, 2 terminals)

Power supply cable

CAUTION

Do not use the probe power supply terminal (2 terminals) on the rear panel of
the TA720 for purposes other than supplying power to YOKOGAWA'’s FET
probe (700939). Otherwise, damage to the TA720 or connected instrument may
result.

IM 704510-01E
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3.6 Calibrating the Probe (Phase Correction)

Items Required

The following items are required.
Compensation Signal

« Frequency: 1 kHz

» Voltage (waveform amplitude): 1 Vp-p

« Waveform type: Rectangular wave

» Output impedance: 1MQ

» Recommended signal: CAL signal of DL1700 Series Digital Oscilloscope
(YOKOGAWA)

Waveform Monitor

» Frequency characteristics: DC to 250 MHz (-3 dB point)

* Input coupling: DC

* Input impedance: 50 Q

* Recommended instrument: DL1700 Series Digital Oscilloscope (YOKOGAWA)
The connection procedure and operation when the recommended signal is connected to
the recommended instruments are described below.

Connecting the instrument

A

CAUTION

» Do not apply a voltage exceeding the maximum input voltage to the signal input
terminal of the TA720. This may cause damage to the input section.

» Do not apply external voltage to the CAL signal output terminal of the DL1700
Series Digital Oscilloscope or the monitor output terminal of the TA720. This
may cause damage to the internal circuitry.

Check that the TA720 and the DL1700 Series Digital Oscilloscope are turned OFF and

connect them as shown in the figure.

1. Connect the monitor output terminals on the rear panel of the TA720 (CH A and
CH B) to the signal input terminals of the DL1700 Series Digital Oscilloscope using
BNC cables.
For details on how to use the monitor output of the TA720, see section 13.5, “
Monitor Output.”

2. Connect the BNC end of the probe to be phase corrected to the signal input
terminal of the TA720.

3.  Connect the other end of probe to the CAL signal output terminal of the DL1700
Series Digital Oscilloscope and the ground wire to the functional ground terminal.

Monitor output
terminal BNC cable

DL1740

Signal input
terminal

se correction hole CAL signal output terminal

Functional ground terminal

3-10
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3.6 Calibrating the Probe (Phase Correction)

Procedure

Explanation

1. Turn ON the power to the TA720 and the DL1700 Series Digital Oscilloscope.

2.  Set the waveform acquisition conditions of the DL1700 Series Digital Oscilloscope
so that approximately two periods of the waveform can be viewed in its entirety.
For the procedure, see the user's manual for the DL1700 Series Digital
Oscilloscope.

3. Insert a flat-blade screwdriver to the phase correction hole of the probe and turn
the variable capacitor to make the displayed waveform on the waveform monitor a
correct rectangular wave (see explanation).

The Necessity of Phase Correction of the Probe

If the input capacity of the probe is not within the adequate range, the gain across
different frequencies will not be uniform. Consequently, a correct waveform cannot be
input to the measurement circuit of the TA720. However, the input capacity of each
probe is not necessarily all the same. Therefore, the probe has a variable capacitor
(trimmer) that allows the input capacity to be adjusted. This adjustment is called phase
correction.

When using the probe for the first time, make sure to perform phase correction. The
appropriate input capacity varies depending on the channel of the TA720. Therefore,
phase correction must also be performed when the connected channel is changed.

Compensation Signal
Waveform type: Rectangular wave

Frequency: 1 kHz
Voltage: 1 Vp-p
Differences in the Waveform Caused by the Phase Correction of the Probe
Correct waveform Over compensated Under compensated
(the gain in the high (the gain in the high
frequency region is up) frequency region is low)

IM 704510-01E
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3.7 Setting the Date/Time

Procedure

Explanation

1.  Press the UTILITY key to display the Utility menu.
a Device F AdAress Ja PS - PN r’

GP-IB 1 Network Hemory Selftest Ealibration| Nextl.2

2.  Press the soft keys in the following sequence: Next 1/2 > Config > Date/Time. The
Date/Time setup menu appears.
If Next2/2 is displayed, press the soft keys in the following sequence: Config >

Date/Time.
Date-Time
@ vYear [&) Honth |0 Day [&o Hour &) Minute
2002 1 5 3 35 set

3.  Press the soft key corresponding to the item you wish to set.
Turn the rotary knob to set the value.
5. Press the Set soft key to confirm the date/time.

Date/Time display
181 PW ARk & TI ATBT Event 10060 Mterva in

Inhibit Off Ref .Clock Int. Awto Arming
ChA: ©.000V ChB: 0.000U Phase 10.6ns
Histogram(All&Selected ATET) Single @:+ Trig: @ 3T Prev.AtBt

E

1lel

1
—30ns 13.275ns +30ns
Stat ALl Selected
aAvelns] e
P-PIns] e
dnsT e
Hun — —-

Date/Tine

e e
|
[Ty Year |° Honth |@ Day |® Hour |© Hinute |
|4 286z 8 24 15 15 I Set Uarning
— FF] ON
1 1 1 1 1
I

P—

Pressing the setup parameter Confirm the date/time
soft key highlights the rotary
knob icon.

Setting the Date/Time
* Year
Selectable range: 2002 to 2079
* Month
Selectable range: 1 to 12
+ Day
Selectable range: 1 to 31
* Hour
Selectable range: 0 to 23
* Minute
Selectable range: 0 to 59
Seconds are also displayed on the screen, but you cannot set them. Seconds will be set
to 00 when you press the Set soft key.

Using the Date/Time
The date/time is displayed at the upper right section of the screen (see the figure above),
and is also used to log the date/time when data is saved.
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Chapter 4 Common Operations

4.1

Basic Setup Procedure

This section describes the basic setup procedure.

| Basic setup procedure |

(Set the sampling interval > On the menu that appears by pressing the MODE key,
select time stamp (TimeStamp), hardware histogram
(HardHist), or inter-symbol interference analysis (ISI).

See section 5.1.

function FUNCTION key, select the measurement parameter
from the following.

» When in time stamp mode or hardware histogram
mode

Period, A-to-B time interval (TI), pulse width,
period A & period B (Per.&Per.), period A & A-to-B
time interval (Period&Tl), pulse width A & A-to-B
time interval (PW&TI), and pulse width A & pulse
width B (PW&PW)

When in inter-symbol interference analysis mode
Pulse width, pulse width A—A-to-B time interval
(PW—TI), and pulse width A—pulse width B

i (PW—PW)

( Set the gate > On the GateMode menu that appears by pressing the
SAMPLE key, select event or time.
Selecting external gate is also possible.

< Set the measurement > On the Function menu that appears by pressing the

See sections
5.2t05.8.

See section 6.1.

Set the input coupling, On the menu that appears by pressing the INPUT key,
input impedance, and set the input coupling, input impedance, and trigger.
trigger level

See section 6.6.

A 4

(Start/Stop measurements) To perform a measurement once, press the SINGLE key.
To perform the measurement continuously, press the
START/STOP key.

See section 4.2.

y

CSeIect the display format > On the ltem menu that appears by pressing the DISPLAY
key, select the display format of the measured results
from the following.
* When in time stamp mode
Histogram, list, time variation (TimeVar.), and statistics
« When in hardware histogram mode
Histogram, list, and statistics
« When in inter-symbol interference analysis mode
Histogram and list

See sections 7.1 to 7.4.

Note

Default settings are shown below. For other default settings, see chapter 13.1, “Initializing
the Settings.”

» Sampling mode: Hardware histogram

* Measurement function: Period

+ Gate: Event (number of events: 100)
* Input coupling: DC

» Input impedance: 1 MQ

« Trigger: Manual (trigger level: 0.000 V)
+ Display format: Histogram

IM 704510-01E
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4.2 Starting/Stopping Measurements

Procedure

Explanation

(=) Measurement indicator

[sware] ~smaamsTor | lluminates while measurement
IS In progress.
Single Measurement
Press the SINGLE key.
Measurement stops after making a single measurement.
To stop the measurement, press START/STOP. If you press the SINGLE key while
measurement is in progress, the measurement is restarted.

Continuous Measurement
» Staring the measurement

Press the START/STOP key.

The measurement indicator turns ON.
- Stopping the measurement

Press START/STOP again.

The measurement indicator turns OFF.

Single Measurement

+ When block sampling is OFF
Measurement is performed once over the range specified by a single gate (1 block)
and the display of the measurement results is updated.

+ When block sampling is ON
Measurement is performed the number of times specified by block size. When the
measurement of all blocks is complete, the display of the measured results is updated.

Continuous Measurement

+ When block sampling is OFF
Repeats the single block measurement. When the measurement of a block is
complete, the display of the measured results is updated.

« When block sampling is ON
Repeats the measurement of the specified block size. Each time the measurement of
all blocks is complete, the display of the measured results is updated.

Note

» Measurement cannot be started when the storage medium is being accessed.

» For the setup procedure of the gate, see section 6.1.

» For the setup procedure of turning ON/OFF block sampling and the block size, see section 6.5.

+ If the measurement is stopped in the middle of the measurement block by pressing the
START/STOP key, the measured data up to the point when the key was pressed is acquired,
and the measurement stops.

+ If the measurement conditions are changed while measurement is in progress, measurement
is restarted. Measurement conditions are items that are set mainly by pressing the MODE,
FUNCTION, SAMPLE, and INPUT keys.

+ The CHA/CHB input indicator is provided above the signal input terminal. If this indicator is
not blinking, the signal may not be entering the TA720. Check the trigger level setting (see
section 6.6), the cable connection, and the signal source.

If the CHA/CHB indicator does not blink even when a signal is properly applied to the signal
input terminal of the TA720, it is probably a malfunction. Please contact your nearest
YOKOGAWA dealer as listed on the back cover of this manual for repairs.

4-2
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4.3 Basic Operation of Keys and Rotary Knob

Rotary knob

() 5] [ [
[ (3] (6] [
0 (2] 2 (]
@:jzﬁé

~~ J

Numeric keys

Setting keys
Pressing the setting key such as the MODE key or FUNCTION key shows a soft key
menu at the bottom section of the screen.

Description of the Icons on the Soft Key Menu.

A Press the soft key to open a pop-up menu or pop-up window.

© : The value can be set using both the numeric keys and the rotary knob. For the
procedure of setting values, see the next page.

© : The value can be selected using the rotary knob.

Set using the numeric keys and rotary knob

Display the pop-up menu Pop-up menu

Sample__ |
[« GateHode JigGateTine [ [a Inhibit [ Ref.Clock
Tine 2251249 .41 Arming Block FF R @ Ext

Set using the rotary knob

Fos. P | e

Setting Parameters Using the Rotary Knob and SELECT Key

In a pop-up window as shown in the following figure, select the entry box using the rotary
knob (when selected, the entry box/item name changes to a dark blue color) and set the
value according to the following procedure.

« When selecting the value

Calculation/Statistics Setiing,

Biock Sanple

Mode @B10ckSizeja Restfode
OFF m 228 OFF

= |

Calculation area [ Jindou] _Marker_] Select the value (Window or Marker)
T value using the SELECT key
Statistics
Average Max inumn Minimum
Peak-Peak 1] drAverage
osT (@) Deviation (2] Deviation T
(2] Median (@) Mode

+ When setting the value

Calculation/Statistics Setting,

Calculation Area [ Window] _ Marker_ |
T value Press the SELECT key to display

the value entry area and enter

the value using the numeric keys

« When selecting ON/OFF using the option button

ON
Statistics |
Average Maxinum Mininun
or beviation benaionr || Select ON or OFF using
® fedian Bl hode promr— | the SELECT key

OFF

Using the RESET Key

This key is used to clear the entire value that is being entered (or that has already been
entered). It is useful when you wish to clear a file name or comment entirely and start
over.

Using the ESC Key
This key clears the soft key menu. If a pop-up menu or pop-up window is displayed, it is
cleared.

IM 704510-01E
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4.4 Entering Values and Character Strings

Rotary knob

(7] (&1 (5] (]
(21 51 &1 [
0 2 = @
@z
J

.

Numeric keys

Setting Values Using the Rotary Knob

When a © mark or [ mark appears on the soft key, set the value using the rotary knob.
If the value consists of many digits, you can use the arrow keys (KI[=]) below the rotary
knob to move among the digits (the current digit is highlighted). You can also turn the
rotary knob to increase the value of the current digit and cause a carry over.

Setting Values Using the Numeric Keys

If a @ icon is displayed on the soft key menu, press a numeric key to display a value
entry area (see the previous page). After entering the value, press a unit key or the
ENTER key to confirm the setting.

If you press another key before pressing a unit key or the ENTER key, the value that you
were trying to enter is not confirmed, and the screen returns to the original condition. If
you press the RESET key above and to the left of the rotary knob before confirming the
value, the value is cleared.

The left arrow key below the rotary knob acts as a backspace key.

Setting Character Strings (Using the Keyboard)

Pressing the SELECT key that is above and to the right of the rotary knob when the entry
box of a file name or comment is selected displays a keyboard on the screen as shown
in the following figure.

Th?20 Character string entry box

m__INSERT INSERT indicator
1Z[314]5
EEEE

3 N[PECE et
E [EIFIGIHLL|JIK]L]n
e TN uRISTTIVVIVIXTYTZ]
Frrce I+ T+ =L L. LT DTel v ]

Procedure for Setting Character Strings

1. Turn the rotary knob to highlight the character you wish to enter.
If a character string is already entered such as a file name, use the arrow keys
to move the cursor (highlighted section) to the position you wish to make an
entry. If you wish to clear the entire character string that is already entered,
press the RESET key that is above and to the left of the rotary knob.

2. Pressthe SELECT key to display the selected character in the character string
entry box.

3. Repeat steps 1 and 2 to enter all the characters in the character string entry
box.

4. Move the cursor to [ENT] on the keyboard and press the SELECT key that is
above and to the right of the rotary knob.
The character string is confirmed and the keyboard disappears.

Functions of the Keys Other than the Characters on the Keyboard

DEL: Deletes the character immediately before the cursor.

INS: Switches the insert/overwrite mode. When in insert mode, the INSERT
indicator on the keyboard illuminates.

CLR: Clears all the characters that are displayed.

SPACE: Enters a space.
ENT: Confirms the displayed characters.
CAPS:  Switches between upper case and lower case.

4-4
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4.4 Entering Values and Character Strings

The Number and Types of Characters That Can Be Used for File Names

Note

Number of Characters Characters That Can Be Used

File name 1 to 8 characters 0-9, A-Z, %, _, (, ), — (minus sign)
Comment 0 to 25 characters All characters (including spaces)

You can reset the specified value to the default value (factory default setting). For a
description of the initialization procedure and the default values, see section 13.1. Use
caution because all the settings will be reset to default.

When Using Numeric Keys

If you attempt to set a value exceeding the resolution of each parameter, the value will be
truncated.

If you attempt to enter a value exceeding the maximum value of a parameter, it will be set to
the maximum value. If you attempt to enter a value smaller than the minimum value of a
parameter, it will be set to the minimum value.

When Using the Keyboard

The keyboard can be used along with the numeric keys. The numeric keys that can be used
along with the keyboard are as follows:

0to 9, ., ENTER, RESET keys (same as CLR on the keyboard)

File names are not case-sensitive. Comments are case-sensitive. In addition, the following
five file names cannot be used due to limitations of MS-DOS.

AUX, CON, PRN, NUL, and CLOCK

When using the GP-IB interface commands to enter a file name, the following symbols that do
not exist on the keyboard of this instrument can be used.

L#$, N @ ~{}

IM 704510-01E
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Chapter 5 Setting the Sampling Mode and Measurement Function

5.1 Setting the Sampling Mode

Procedure

Explanation

For a functional description, see 2.3.

1.  Press the MODE key to display the Mode menu.

Mode

[TimeStamp|| HardHist

ISI

2.  Press the soft key corresponding to the desired sampling mode.
The corresponding screen appears.

Selecting the Sampling Mode

Select from the following:
+ TimeStamp:

* HardHist (Hardware Histogram):

» |ISI (Inter-symbol interference):

Note

Acquires the measured values and elapsed
measurement time (time stamp) to the memory.
Acquires the measured values and the frequency of
occurrence of those values to the memory.

Select this mode when performing inter-symbol
interference analysis. As with the time stamp mode,
the time stamps and measured values are acquired
in the memory.

+ Changing the sampling mode clears the data that has been acquired to the memory up to that

point.

+ If changing the sampling mode causes the settings to be inappropriate for the sampling mode
(measurement function, display format, etc.), the settings are changed to appropriate values.

IM 704510-01E
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5.2 Setting the Period Measurement

Procedure

Explanation

For a functional description, see 2.4.

1.  Press the FUNCTION key to display the Function menu.

Function
aFunction ] Chammel Ja Slope

TI hA-ChB| ATBT

2.  Press the Function soft key to display the Function selection menu.

Function
Period TI pulse Width Per.&Per. | PeriodaTi |  PUaTI PUSPU
3.  Press the Period soft key.
Function
Period TI pulse Width Per.&Per. | PeriodaTi |  PUaTI PUSPU

Selecting the Measurement Channel
4.  Press the Channel soft key to select ChA or ChB.

Function
aFunction | Chammel Slope

Period ChB m 1

Selecting the Slope
5.  Press the Slope soft key to select T or |.

Selecting the Measurement Channel
Select CH A or CH B.

Selecting the Slope

Select from the following:

« T: Measures from the rising edge to the next rising edge of the input signal.
« l: Measures from the falling edge to the next falling edge of the input signal.

Measurement Range of the Period

Varies depending on the sampling mode.

* When in time stamp mode: 6 nsto 20 ms
* When in hardware histogram mode: 6 ns to 3.2 us

Continuous Measurement Conditions
When the measurement edge interval is greater than or equal to 12.5 ns, measurements
are made continuously.

When measuring period (T)

Continuous

12.5 ns or more

< Non-continuous —}—}=<=—12.5nsorless
measurement measurement

~ N N | I— 1 {I—

M wred M wred M ired Measured Measured Measured

Note
+ Changing the measurement function clears the data that has been acquired to the memory up
to that point.
» Since period measurement is not possible when the sampling mode is set to inter-symbol
interference analysis mode (ISl), Period does not appear as a possible selection in the
Function selection menu.
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5.3 Setting the A-to-B Time Interval Measurement

Procedure

For a functional description, see 2.4.

Press the FUNCTION key to display the Function menu.

Function
aFunction | Chammel Slope
Period ChB 1

Press the Function soft key to display the Function selection menu.

Function

Period

TI

Pulse Width

Per.&Per. | Period&TI PUATI

PU&PY

Press the TI soft key.

Function

Period

TI

Pulse Width

Per.&Per. | Period&TI PUATI

PU&PY

Selecting the Slope
Press the Slope soft key to display the Slope selection menu.
Press the soft key corresponding to the desired slope.

4.
5.

Explanation

Slope

ATBT

ALBT

ATBT

ATBY ALBY AT

Selecting the Slope
ATBT: Measures from the rising edge of CH A to the next rising edge of CH B.
AlBT: Measures from the falling edge of CH A to the next rising edge of CH B.
AIB1: Measures from the rising edge of CH A to the next rising edge of CH B and
from the falling edge of CH A to the next rising edge of CH B, alternately.
ATBJ: Measures from the rising edge of CH A to the next falling edge of CH B.
AlBJ: Measures from the falling edge of CH A to the next falling edge of CH B.
AIB!l: Measures from the rising edge of CH A to the next falling edge of CH B and
from the falling edge of CH A to the next rising falling of CH B, alternately.

Measurement Range of A-to-B Time Interval
Varies depending on the sampling mode.

When in time stamp mode:
When in hardware histogram mode: 0 ns to 3.2 us

Onsto20 ms

Continuous Measurement Conditions
When the time from previous A-to-B time interval measurement to the next edge of the
CH A input signal is greater than or equal to 0 ns and the time from the previous CH A
input signal edge is greater than or equal to 12.5 ns, measurements are made
continuously.
When measuring the A-to-B time interval (A BT)

Continuous

measurement CHB |—|]—| I_Iﬂ I]‘ |—|

12.5 ns or more 12.5 ns or more

CHA Omsorm
[ -

re

|
|
|
u

L
M. ired M

ired M ired

12.5 ns or less

CHA

Non-continuous

LT

o L

Measured

Measured
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5.3 Setting the A-to-B Time Interval Measurement

Note

+  When using the A Bt slope, histograms and statistical values can be displayed separately
for the measured values of ATBT or ALBT and A!B 1. When using the A !B ! slope,
histograms and statistical values can be displayed separately for the measured values of
ATBlorAlBl and AIB!,

« Changing the measurement function clears the data that has been acquired to the memory up
to that point.

+ Since A-to-B time interval measurement is not possible when the sampling mode is set to
inter-symbol interference analysis mode (ISl), Tl does not appear as a possible selection in
the Function selection menu.

54
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5.4 Setting the Pulse Width Measurement

Procedure

Explanation

For a functional description, see 2.4.

1.  Press the FUNCTION key to display the Function menu.

Function
aFunction | Chammel Slope

Period ChB m 1

2.  Press the Function soft key to display the Function selection menu.

Function
Period TI pulse Width Per.&Per. | PeriodaTi |  PUaTI PUSPU
3.  Press the Pulse Width soft key.
Function
]
Period TI Pulse WidtH Per.&Per. | PeriodaTi |  PUaTI PUSPU
[J—

Selecting the Measurement Channel
4.  Press the Channel soft key to select ChA or ChB.

Function
aFunction | Chammel Ja Silope
Pulse WidtH ChB R=!

Selecting the Polarity
5.  Press the Polarity soft key to display the Polarity selection menu.

6.  Press the soft key corresponding to the desired polarity.
Polarity

L =] e

Selecting the Measurement Channel
Select CH A or CH B.

Selecting the Polarity

Select from the following:

* 9| J: Measures the positive side (from the rising edge to the next falling edge).
* [ o} Measures the negative side (from the falling edge to the next rising edge).
* [Hlof: Measures the positive side and negative side alternately.

Measurement Range of Pulse Width

Varies depending on the sampling mode.

* When in time stamp mode: 6 nsto 20 ms
* When in hardware histogram mode: 6 nsto 3.2 us
* When in inter-symbol interference analysis mode: 10 ns to 3.2 us

Continuous Measurement Conditions

When the measurement edge interval is greater than or equal to 12.5 ns, measurements
are made continuously.

When measuring pulse width (f<)

12.5 ns or more

Continuous — Non-continuous —>{—{<-12.5ns or less
measurement measurement
~ N N L L L
S1 S2 S3 S1 S2 S3

IM 704510-01E
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5.4 Setting the Pulse Width Measurement

Note
* When the polarity is set to pﬂ histograms and statistical values can be displayed

separately for the measured values of -] |or [ }of and e
« Changing the measurement function clears the data that has been acquired to the memory up

to that point.
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5.5 Setting the Period A & Period B Measurement

Procedure

Explanation

Continuous
measurement

For a functional description, see 2.4.

1.  Press the FUNCTION key to display the Function menu.

Function
aFunction | Chammel Slope

Period ChB m 1

2.  Press the Function soft key to display the Function selection menu.

Function
Period TI pulse Width Per.&Per. | PeriodaTi |  PUaTI PUSPU
3.  Press the Per.&Per. soft key.
Function
Period TI puise Width [per.&per || PeriodaTi |  PuaTI PUSPU

Selecting the Slope
4.  Press the Slope soft key to select ATBT or ALBJ.

Function
aFunction | Chamnel Slope
Per.&Per. hA ChB| AT B Ad Bl

Selecting the Slope

Select from the following:

« ATBT: Simultaneously measures from the rising edge to the next rising edge of the
CH A input signal and from the rising edge to the next rising edge of the CH B
input signal.

« AlBl: Simultaneously measures from the falling edge to the next falling edge of the
CH A input signal and from the falling edge to the next falling edge of the CH
B input signal.

Measurement Range of the Period

Varies depending on the sampling mode.

* When in time stamp mode: 6 nsto 20 ms
* When in hardware histogram mode: 6 ns to 3.2 us

Continuous Measurement Conditions
When the measurement edge interval is greater than or equal to 20 ns on each channel,
measurements are made continuously.

When set to AT BT

20 ns or more

< > Non-continuous —ft—f=<—20nsorless
measurement
\. I\ / — | I— | I—
Measured Measured Measured M ired M ired M ired
Note

+ Changing the measurement function clears the data that has been acquired to the memory up
to that point.

» Since period A & period B measurement is not possible when the sampling mode is set to
inter-symbol interference analysis mode (ISI), Per.&Per. does not appear as a possible
selection in the Function selection menu.

IM 704510-01E
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5.6 Setting the Period A & A-to-B Time Interval
Measurement

Procedure

Explanation

For a functional description, see 2.4.

1.  Press the FUNCTION key to display the Function menu.

Function
aFunction | Chammel Slope

Period ChB m 1

2.  Press the Function soft key to display the Function selection menu.

Function
Period TI Pulse WidtH Per.&Per. | PeriodaTI | PU&TI PU&PU
3. Pressthe Period&Tl soft key.
Function
Period TI pulse WidtH Per.&Per. | [PeriodaT|( PuaTI PU&PU

Selecting the Slope

4. Press the Slope soft key to display the Slope selection menu.
STope

AT ATBT Al ALBT

5.  Press the soft key corresponding to the desired slope.

Selecting the Slope
Select from the following:

« AT ATBT: Simultaneously measures from the rising edge to the next rising edge of
the CH A input signal and from the rising edge of the CH A input signal to

the first rising edge of the CH B input signal.

« AL AIBT: Simultaneously measures from the falling edge to the next falling edge of
the CH A input signal and from the falling edge of the CH A input signal

to the first rising edge of the CH B input signal.

Measurement Range of the Period
Varies depending on the sampling mode.
* When in time stamp mode
» Period measurement: 6 ns to 20 ms
» A-to-B time interval measurement: 0 ns to 20 ms
*  When in hardware histogram mode
+ Period measurement: 6nsto3.2us
» A-to-B time interval measurement: 0 nsto 3.2 us

5-8
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5.6 Setting the Period A & A-to-B Time Interval Measurement

Continuous Measurement Conditions
When the measurement edge interval of the CH A input signal is 20 ns or more and the
measurement edge of CH B to the measurement edge of the CH A is 13 ns or more,
measurements are made continuously.

When set to AT AT BT

20 ns or more 20 ns or less
e

. CHA 13 ns or more . CHA 13nsFrmoe |
Continuous Non-continuous i

measurement ! | measurement ! | "
p [} ‘[_J Q
Hlleasured Measured ‘Measured Measured |Measured
| ! | ! |
Measured Measured Measured Measured
20 ns or more
CHA
When A-to-B
time interval B 7 13Ts orbss ‘
measurement CH j_L—> E 1
is not continuous S w e —
'Measured | ' Measured
Measured Measured
Note

« Changing the measurement function clears the data that has been acquired to the memory up
to that point.

» Since period A & A-to-B time interval measurement is not possible when the sampling mode
is set to inter-symbol interference analysis mode (ISl), Period&T! does not appear as a
possible selection in the Function selection menu.

IM 704510-01E
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5.7 Setting the Pulse Width A & A-to-B Time
Interval Measurement

Procedure

Explanation

For a functional description, see 2.4.

1.  Press the FUNCTION key to display the Function menu.

Function

-« Function

Chamnel Siope
Period ChB m 1

2.  Press the Function soft key to display the Function selection menu.

Function

Period

TI Pulse Widtl Per.&Per. | Period&TI PUATI PU&PY

3. Pressthe PW&TI soft key.
When the sampling mode is set to inter-symbol interference analysis (ISl), the soft
key is displayed as PW—TI.

Function

Period

TI Pulse Widtl Per.&Per. | Period&TI PUATI PU&PY

Selecting the Polarity/Slope
4. Press the Slope soft key to select the Slope selection menu.
+ When in time stamp mode or hardware histogram mode

Slope

il ATET AR ATBL

« When in inter-symbol interference analysis mode

Slope

FifEE ATET

AR ALBT | AR ATET | AR ATEL | AR ALBL | AR ATEL

Selecting the Polarity/Slope
When in time stamp mode or hardware histogram mode, select from the following:

. AHO|AIBT:

. APl AIBL:

Measures from the rising edge to the next rising edge and from the
falling edge to the next falling edge of the CH A input signal. At the
same time, measures from the rising edge or falling edge of the CH A
input signal to the first rising edge of the CH B input signal.

Measures from the rising edge to the next rising edge and from the
falling edge to the next falling edge of the CH A input signal. At the
same time, measures from the rising edge or falling edge of the CH A
input signal to the first falling edge of the CH B input signal.

Four additional selections are available in inter-symbol interference analysis mode.

« Al ATBT:

« Al ALBT:

Measures from the rising edge to the next rising edge and from the
falling edge to the next falling edge of the CH A input signal. At the
same time, measures from the rising edge of the CH A input signal to
the first rising edge of the CH B input signal.

Measures from the rising edge to the next rising edge and from the
falling edge to the next falling edge of the CH A input signal. At the
same time, measures from the falling edge of the CH A input signal to
the first rising edge of the CH B input signal.

5-10
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5.7 Setting the Pulse Width A & A-to-B Time Interval Measurement

« A ATBL: Measures from the rising edge to the next rising edge and from the
falling edge to the next falling edge of the CH A input signal. At the
same time, measures from the rising edge of the CH A input signal to
the first falling edge of the CH B input signal.

« A ALBL: Measures from the rising edge to the next rising edge and from the
falling edge to the next falling edge of the CH A input signal. At the
same time, measures from the falling edge of the CH A input signal to
the first falling edge of the CH B input signal.

Measurement Range of the Pulse Width A & A-to-B Time Interval Measurement
Varies depending on the sampling mode.
* When in time stamp mode
+ Pulse width A measurement: 6 nsto 20 ms
+ A-to-B time interval measurement: 0 nsto 20 ms
*  When in hardware histogram mode
+ Pulse width A measurement: 6 nsto 3.2 us
+ A-to-B time interval measurement: 0 nsto 3.2 us
* When in inter-symbol interference analysis mode
» Pulse width A measurement: 10nsto 3.2 us
» A-to-B time interval measurement: 0 nsto 3.2 us

Continuous Measurement Conditions

When the measurement edge interval of the CH A input signal is 20 ns or more and the
measurement edge of CH B to the measurement edge of the CH A is 13 ns or more,
measurements are made continuously.

When set to Al AY BT

20 ns or more 20 ns or more 20 ns or less
ns or mofe .
Continuous CHA q‘ Non-continuous®H A ‘ ,
measurement l | | measurement . ; .
CHB ! ! ! CHB | 1 1 |
i | | ' .
}—l — 1 = |
Measured Measured Measured Measured IMeasured |
Measured Measured Measured Measured Measured
20 ns or more
13 ns or |ess
When A-to-B  CHA e
time interval ! ! ! ! !
measurement CHB | | T ! | T | | T | | : T
- - 1
is not continuous \ | | ' :
'Measured ! ' X :
, . .

~ A N N/
Measured Measured Measured Measured

Note
»  When the polarity/slope is set to both polarities, histograms and statistical values can be
displayed separately for the measured values of each polarity/slope.
« When setto Al AIB1
Separates Af| | ATBT, Al | ALBT, and Ajlo| A 1B
+ When setto Ajj| AIB
Separates Ak | ATBI, Aj-| |AlBL, and Al A1B
« Changing the measurement function clears the data that has been acquired to the memory up
to that point.
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5.8 Setting the Pulse Width A & Pulse Width B
Measurement

Procedure

Explanation

For a functional description, see 2.4.

1.  Press the FUNCTION key to display the Function menu.

Function
aFunction | Chammel Slope

Period ChB m 1

2.  Press the Function soft key to display the Function selection menu.

Function

Period TI Pulse Widtl Per.&Per. | Period&TI PUATI PU&PY

3. Pressthe PW&PW soft key.

When the sampling mode is set to inter-symbol interference analysis (ISl), the soft
key is displayed as PW—PW.

Function

Period TI Pulse Widtl Per.&Per. | Period&TI PUATI PU&PY

The following menu appears.

Function
aFunction | Chamnel [ Polarity
PU&PY Ehn ChBl ﬁlaﬁl B Fﬂl

Polarity
Only the following setting is available.
Al Bjnlo:  Measures from the rising edge to the next rising edge and from the

falling edge to the next falling edge of the CH A input signal. At the
same time, measures from the rising edge to the next rising edge and
from the falling edge to the next falling edge of the CH B input signal.

Measurement Range of Pulse Width

Varies depending on the sampling mode.

* When in time stamp mode: 6 nsto 20 ms
« When in hardware histogram mode: 6 nsto 3.2 us
*  When in inter-symbol interference analysis mode: 10 ns to 3.2 us

Continuous Measurement Conditions
When the measurement edge interval is greater than or equal to 20 ns on each channel,
measurements are made continuously.

20 ns or more 20 ns or more 20 ns or less
Continuous Non-continuous
measurement measurement y
i i g i ; g
‘\+/\ﬁ_/\+ \ / -/
Measured Measured Measured Measured Measured

Note
» Histograms and Statistical Values can be displayed separately for the measured data of
A|3|_| B|3|_| , A|_|i’| B|_|t’| , Apﬂl' and BP&I-
« Changing the measurement function clears the data that has been acquired to the memory up
to that point.
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Chapter 6 Setting Measurement Conditions

6.1 Setting the Gate

Procedure

1.

For a functional description, see 2.5.

Press the SAMPLE key to display the Sample menu.

Sanple

Event

.a GateMode |ﬁEUEl‘ItS izela

16060 Arning

Tnhibit [ Ref .Clock
PFF] A 1f | ] Ext

Selecting the Gate Mode
Press the GateMode soft key to display the Gate Mode selection menu.

2.

Gate Mode

Event

Time External

Press the soft key corresponding to the desired gate mode.

When event gate is selected

4.  Set the number of events (Event Size) using the rotary knob or numeric keys.

Sample
a GateMode J[gEventsizela Inhibit | Ref.Clock
Event 10600 | Arming PFF] AL 1l Ext
When time gate is selected
4. Use the rotary knob or numeric keys to enter the gate time.
Sample
a GateMode [gGateTine [a Inhibit | Ref.Clock
Tine 1.6u Arming PFF] AL 1l Ext
When external gate is selected
Selecting the Input Signal Polarity
4. Press the Polarity soft key to select the input signal polarity.
Sample
a GateMode | Polarity Inhibit | Ref.Clock
External Tel PrT] A | ] Ext

Selecting the Gate Level
5.  Press the INPUT key to display the Input menu.

Input
o Setting [ Impedance | Coupling Ja Trigger Jig Level
cha | sen [HY | ac Manual 0.600U

6.  Press the Setting soft key to display the Input Setting menu.

7. Press the Arm/Gate soft key.
Tnput Setting
ChA ChB hrnGate || Inhibit
8.  Press the Level soft key to disp
Level
o TTL TTL/16

9.  Press the soft key corresponding to the desired level.

lay the Level selection menu.

IM 704510-01E

6-1

suolIpuo? Juswainseayy bunies =



6.1 Setting the Gate

Explanation

Selecting the Gate Mode
Select the gate mode that defines the gate (range of the measurement block) from the
following:
« Event (event size)
Set the event size within the following range (resolution: 1). However, when block
sampling (Block) is ON and the rest time (RestMode) is set to RestTime or RestEvent,
the resolution is 2.
» Time stamp mode or inter-symbol interference analysis mode
+ Single measurement function: 2 to 1024000
* Dual measurement function: 1 to 512000
+ Hardware histogram mode
+ Single measurement function: 2 to 10°
+ Dual measurement function: 1 to 10°
+ Time (gate time)
Set the gate time within the following range (resolution: 100 ns).
1us<gatetime<10s
» External (external gate input)
Select the input signal polarity from the following:
* [ : Measurement is performed while a positive polarity signal is being applied to
the external gate input terminal (EXT ARM/EXT GATE).
* |- : Measurement is performed while a negative polarity signal is being applied to
the external gate input terminal (EXT ARM/EXT GATE).

Note

+ The measurement of a single block is terminated when the time from arming reaches the
maximum sampling time before the specified event size is reached.

+ The measurement of a single block is terminated when the event size of a single block reaches
the maximum event size of the sampling mode before the specified gate time elapses.

» The measurement of a single block is terminated when the maximum sampling size of the
sampling mode is reached or when the maximum sampling time elapses even if the external
gate remains open for an extended time.

» Block sampling is turned OFF when external gate is selected. In addition, arming is set to Auto.

Input Method of the External Gate Signal
Apply a signal to the terminal marked EXT ARM/EXT GATE on the front panel (the
terminal is shared with the external arming) according to the following specifications.

* Input impedance: 1 MQ (typical value*)
* Input coupling: DC
* Gate level: Using the above procedure, select 0 V, TTL (1.4 V), or

TTL/10 (0.14 V).

* Maximum input voltage: 40 V (DC+ACpeak)

*  Minimum input pulse width: 30 ns

» Setup time: 60 ns (must precede the measurement signal by at least
50 ns for the gate to be valid).

+ Allowable gate open time: 1 us to 320 s (except within the maximum sampling size
of the sampling mode)

* Typical value represents a typical or average value. It is not strictly warranted.

CAUTION

Applying a voltage that exceeds the maximum input voltage indicated above to the
external gate input terminal can damage the instrument.
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6.1 Setting the Gate

External gate signal input circuit

+5V
200 pF
500 kQ
Buffer amplifier
500 kQ
-5V

suolIpuo? Juswainseayy bunies

IM 704510-01E 6-3



6.2 Setting the Sampling Interval

Procedure

Explanation

For a functional description, see 2.5.

1.  Press the SAMPLE key to display the Sample menu.
Interval appears only when the sampling mode is set to time stamp and the
measurement function is set to period, A-to-B time interval (TI), or pulse width.

Sample
4 GateMode [@EventSizela BiInterval ja Inhibit | Ref.Clock
Event 1623999 Arning ous Block [FF] B W Ext

2.  Press the Interval soft key.
3.  Set the sampling interval using the rotary knob or numeric keys.

Sample
|« GateMode [FEventSizela @Interval ja Inhibit | Ref.Clock
Event 1623999 Arning 41us Block [FF] A 1 | Ing] Ext

Setting the sampling interval

Set the sampling interval in the following range.

0 us to 1 s (resolution: 1 us)

When 0 us is selected, sampling is performed at the following interval.
» Single measurement function: 12.5 ns

Note

+ The sampling interval is fixed to 0 us when in hardware histogram mode and inter-symbol
interference analysis mode.

« The time resolution of the time stamp does not change even when the sampling interval is
changed. Itis always 0.1 us.

+  When auto window is enabled, the constant T type (T Type) is set to Estimated T, and the
sampling interval is set to a value greater than or equal to 1 us, an error message appears
and Estimated T is changed to Measured T.
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6.3 Setting the Arming

Procedure

For a functional description, see 2.5.

Press the SAMPLE key to display the Sample menu.
If GateMode is set to External, Arming does not appear.

Sample
4 GateMode [@EventSizela s Inhibit | Ref.Clock
Event 100 | aArning Block [FF] B W Ext

Press the Arming soft key to display the Arming selection menu.
Arming

Source
futo| Ext

Selecting the Arming Source

3.

Press the Source soft key to select Auto or Ext.
If Auto is selected, the following procedure is not necessary. If block sampling
(Block) is ON and RestMode is set to Time or Event, Ext cannot be selected.

Arming
Source Slope | DelayMode)
huto i OFF

When External Arming (Ext) Is Selected
Selecting the Slope
4.  Press the Slope soft key to select T or |.

Selecting the Arming Delay Type
5. Press the DelayMode soft key to display the DelayMode selection menu.

6.  Press the soft key corresponding to the desired arming delay type.
DelayMode

OFF Tine Event

Setting the Delay Time (When the arming delay type is set to Time)

7.  Set the delay time using the rotary knob or numeric keys.
Arming

source Slope [« DelayMode]ig D.Time
Auto m ! Time 1.6ug]

Setting the Event Size (When the arming delay type is set to Event)
7.  Setthe event size using the rotary knob or numeric keys.

Arming
source Slope [« DelayModelfg D.Event
Auto m ! Event 1

Selecting the External Arming Input Level

8.  Press the INPUT key to display the Input menu.

Tnput
a Setting | Impedance | Coupling [a TriggerF Level

cha e | ac Manual 0.000U

9.  Press the Setting soft key to display the Input Setting menu.

10. Press the Arm/Gate soft key.
Input Setting

Cha ChB hrn-Gate Inhibit

11. Press the Level soft key to display the Level selection menu.
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6.3 Setting the Arming

Explanation

12. Press the soft key corresponding to the desired level.
Level

oy TTL TTL-/10

Selecting the Arming Source

Select from the following:

« Auto: Arming is activated at the same time measurement is started (auto arming)

+ Ext: Arming is activated through an external arming input signal after the
measurement is started

Input Method of the External Arming Signal
Apply a signal to the terminal marked EXT ARM/EXT GATE on the front panel (the
terminal is shared with the external gate).

* Input impedance: 1 MQ (typical value*®)
* Input coupling: DC
* Arming level: Using the above procedure, select 0 V, TTL (1.4 V), or

TTL/10 (0.14 V).
* Maximum input voltage: 40 V (DC+ACpeak)
* Minimum input pulse width: 30 ns
+ Setup time: 60 ns (must precede the input signal by at least 60 ns for
the arming to be valid).
* Typical value represents a typical or average value. It is not strictly warranted.

CAUTION

Applying a voltage that exceeds the maximum input voltage indicated above to
the external arming input terminal can damage the instrument.

External arming input circuit

+5V
I 200 pF

Buffer amplifier A

500 k2

—6—5V

Selecting the Slope

Select from the following. Selection is made only when using external arming.

« T: Arming is activated on the rising edge of the signal applied to the external arming
input terminal.

« l: Arming is activated on the falling edge of the signal applied to the external arming
input terminal.

6-6
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6.3 Setting the Arming

Selecting the Arming Delay Type
Select from the following. Selection can be made only when using external arming.
+ OFF: Arming delay selection and setting is not possible. Arming delay is not
executed.
+ Time: Measurement starts after the specified time of delay.
Selectable range of delay time: 1.0 us to 1.0000000 s (100 ns steps)
» Event: Measurement starts after the specified event size.
Selectable range of event size: 1 to 1000000 (resolution: 1)
The arming delay can be set separately for each channel for the measurement functions
of period A & period B and pulse width A & pulse width B (pulse width A — pulse width
B).

Note
» The event that is delayed is the event size of the input signal of the measurement channel.
However, for time interval measurement, the event size of CH A input signal is used.
+ When the polarity/slope is set to k-, A1 B 1, Allo| A1 B 1, Ajojo| A1 B 1, Ajle| , or
Bpﬂl and the arming delay type is set to Event, one event is equal to a delay of one period.
« If arming delay is set to a value other than OFF, RestMode of block sampling cannot be
specified.

IM 704510-01E
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6.4 Setting Inhibit

Procedure

Explanation

For a functional description, see 2.5.

1.  Press the SAMPLE key to display the Sample menu.
Inhibit does not appear when the sampling mode is set to inter-symbol interference
analysis and dual measurement function is used.

Sample
|« GateMode [@EventSizela s Inhibit | Ref.Clock
Event 100 | aArning Block [FF] B W Ext

Selecting the Polarity
2.  Press the Inhibit soft key to select the polarity.

Sample
4 GateMode [@EventSizela Inhibit Ref .Clock
Event 1623999 Arning OFF @ 1=} Ext

Selecting the Inhibit Input Level

3.  Press the INPUT key to display the Input menu.
Input,
la Setting | Impedance | Coupling Ja TriggerF Level

cha | see MY | ac Manual 0.000U

4.  Press the Setting soft key to display the Input Setting menu.

5.  Press the Inhibit soft key.
Tnput Setting

Cha ChB Arn-sGate Inhibit

6.  Press the Level soft key to display the Level selection menu.

7. Press the soft key corresponding to the desired level.
Level

oy TTL TTL-/10

Selecting the Polarity

Select from the following. When set to OFF, the inhibit input is invalid.

+ }-|: Inhibits measurements while a positive signal is being applied to the inhibit
input terminal.

* |- Inhibits measurements while a negative signal is being applied to the inhibit
input terminal.

Note

The time in which the inhibit input is valid is within the maximum sampling time from arming
activation.

Input Method of the Inhibit Signal
Apply a signal to the terminal marked INHIBIT on the front panel.

* Input impedance: 1 MQ (typical value*)
* Input coupling: DC
* Inhibit level: Using the above procedure, select 0 V, TTL (1.4 V), or

TTL/10 (0.14 V).
* Maximum input voltage: 40 V (DC+ACpeak)
*  Minimum input pulse width: 30 ns
» Setup time: 30 ns (must precede the input signal by at least 30 ns for
the inhibit to be valid).
* Typical value represents a typical or average value. It is not strictly warranted.
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6.4 Setting Inhibit

CAUTION

Applying a voltage that exceeds the maximum input voltage indicated above to
the inhibit input terminal can damage the instrument.

Inhibit signal input circuit

+5V
500 kQ
1 [ WA ——G
Buffer amplifier
500 kQ
-5V

IM 704510-01E
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6.5 Setting the Block Sampling

Procedure

Explanation

For a functional description, see 2.5.

1.  Press the SAMPLE key to display the Sample menu.
Block does not appear when the sampling mode is set to inter-symbol interference
analysis mode (because block sampling cannot be performed).

Sample
4 GateMode [FEventSizela @Interval ja Inhibit | Ref.Clock
Event 1623999 Arning ous Block [FF] B W Ext

2.  Press the Block soft key to display the Block Sample selection menu.
Block Sample

Hode

OFF] ON

3.  Press the Mode soft key to select ON.

Block Sample
Mode @BlockSizela RestMode
OFF @ 2 OFF

Setting the Number of Measurement Blocks
4.  Set the number of measurement blocks using the rotary knob or numeric keys.

Setting the Rest Time

5. Press the RestMode soft key to display the RestMode selection menu.
Resthode

OFF Tine Event

6.  Press the appropriate soft key to select the rest mode.

« When Rest Mode Is Set to Time
7. Press the RestTime soft key.

8.  Set the rest time using the rotary knob or numeric keys.
Block Sample

|

Hode [EBlockSizela RestMode JigRestTine
OFF  [H| 2 Tine 1.4us
|

« When Rest Mode Is Set to Event
7. Press the RestEvent soft key.

8.  Set the event size to rest using the rotary knob or numeric keys.
Block Sample ]

Hode [EBlockSizela RestMode JigRestEvent
OFF  [H| 2 Event 6

Selectable Range of Number of Blocks

* When in time stamp mode
The selectable range varies depending on the arming source and rest mode as
follows.

Arming source
Rest mode ’ Auto Ext
OFF 2t0 1000| 2 to 250
Time 2 to 250 -
Event 2 to 250 -

*  When in hardware histogram mode: 2 to 1000
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6.5 Setting the Block Sampling

Note

» The total sample size of all blocks is within the maximum sampling size.
» Block sampling cannot be performed when using the dual measurement function, when using
the external gate, or when in inter-symbol interference analysis mode.

Setting the Rest Time
Select from the following:
OFF: No rest time.
RestTime: Set the rest time in terms of time.
Selectable range: 1.0 us to 1.0000000 s (100 ns steps)
RestEvent: Set the rest time in terms of the event size
Selectable range: 1 to 1000000

Note

* When the rest mode is set to event or time, external arming (EXT) cannot be used.
»  When the rest time is set in terms of the event size and the rest time is less than 500 ns, the
rest time is set to 500 ns.

IM 704510-01E
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6.6 Setting the Input Coupling, Input Impedance,
and Trigger

Procedure

Explanation

For a functional description, see 2.5.

1.  Press the INPUT key to display the Input menu.

Tnput
a Setting [ Impedance | Coupling a Level
arn-Gate gy TTL

Selecting the Source Channel
2.  Press the Setting soft key to display the Input Setting menu.

3. Press the ChA or ChB soft key.
Tnput _Setting

Cha ChB Arn-sGate Inhibit

Selecting the Input Impedance

4. Press the Impedance soft key to select the input impedance.

Tnput
a Setting [ Impedance | Coupling Ja Trigger rﬁ Level

cha e | ac Manual 0.000U

Selecting the Input Coupling
5.  Press the Coupling soft key to select the input coupling.

Selecting the Trigger Mode

6.  Press the Trigger soft key to display the Trigger menu.
Trigger

Manual |Binglefuto Repeatauto

7. Press the soft key corresponding to the desired trigger mode.

Setting the Trigger Level
8.  Press the Level soft key and then set the trigger level using the rotary knob or
numeric keys.

Tnput
a Setting | Impedance [ Coupling r: Trigger rﬁ Level

Cha e | ac epeatauto 603

Selecting the Source Channel
Select the channel, CH A or CH B, for setting the input conditions.

Selecting the Input Impedance
Select 50 Q or 1 MQ.

Note

The input impedance of the external arming input (EXT ARM), external gate input (EXT
GATE), and inhibit input (INHIBIT) is fixed to 1 MQ.

Select the Input Coupling
Select AC or DC.

Note

The frequency characteristics vary depending on the input impedance and input coupling
settings. For a description of the frequency characteristics, see page 15-1.

6-12
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6.6 Setting the Input Coupling, Input Impedance, and Trigger

Select the Trigger Mode.

Select from the following.

* Manual: Trigger is activated on the specified trigger level (voltage).

» SingleAuto: Taking the maximum and minimum values of the input signal during the
first measurement block to be 100% and 0%, respectively, the trigger
level is set to the specified percentage level. The trigger level for all
following blocks is set to this level.

» RepeatAuto: Taking the maximum and minimum values of the input signal during the
first measurement block to be 100% and 0%, respectively, the trigger
level is set to the specified percentage level. Unlike the single auto
trigger, the trigger level is reset for each measurement block.

Setting the Trigger Level

The selectable range varies depending on the trigger mode as follows:

*  When the trigger mode is set to Manual: =5 V to +5 V (1 mV steps)

» When the trigger mode is set to SingleAuto or RepeatAuto: 0 to 100% (1% step)

IM 704510-01E
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6.7 Adjusting the Phase during Time Interval
Measurement

Procedure

Explanation

For a functional description, see 2.5.

1.  Press the INPUT key to display the Input menu.
Input

o Setting | Impedance | Coupling a  Level

arn-Gate gy TTL

2.  Press the Setting soft key to display the Input Setting menu.

3.  Press the ChB soft key.
Input_Setting

Cha ChB Arn-sGate Inhibit

4. Pressthe Phase Adj soft key.
Phase Adj appears only for the measurement functions of A-to-B time interval,
period A & A-to-B time interval, and pulse width A & A-to-B time interval (pulse
width A—A-to-B time interval).

Tnput
a Setting | Impedance [ Coupling [a TriggerF Level |@Phase Ad j

chg | seq [ | ac Manual 0.000U 0.ons

5.  Set the phase time using the rotary knob or numeric keys.

Tnput

o Setting [ Impedance [ Coupling J|a Trigger [[5 Level [@FPhase Adj
chB | sen [HY |ac Manual 0.600U 0.5ns

Selectable Range of Phase Time
Shift the phase of the CH B input signal in the following range.
0 to 10.0 ns (resolution is 0.1 ns)

Note

The phase of the CH B input signal is adjusted so that the X-axis center of the histogram is
positioned at the center of the main window.
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6.8 Settings When Applying an External Reference
Clock Signal

Procedure

Explanation

For a functional description, see 2.5.

1.  Press the SAMPLE key to display the Sample menu.
Sample
a GateMode J[gEventsizela Inhibit | Ref.Clock
Event 512000 Arning PFF [F] W Ext
2.  Press the Ref.Clock soft key to select Ext.
Sample
a GateMode J[gEventsizela Inhibit [ Ref.Clock
Event 512000 Arning PFF [F] W | Int

Selecting the Reference Clock

Select Ext when applying a reference clock signal externally. To set the reference clock
back to the internal signal, select Int.

» Int: Uses the internal reference clock signal for operation.

» Ext: Uses the external reference clock signal for operation.

Input Method of the External Reference Clock Signal

Apply a reference clock signal to the reference input terminal marked REF IN on the rear
panel according to the following specifications.

* Input frequency range: 10 MHz =10 Hz

* Input impedance: 1 kQ or more
* Input coupling: AC
* Input level: 1 Vp-p or more
* Maximum input voltage: =10V
» Connector type: BNC
CAUTION

Applying a voltage that exceeds the maximum input voltage indicated above to
the reference input terminal can damage the instrument.

Reference input circuit

100 pF 1.5 kQ

Buffer

amplifier 22kQ
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Chapter 7 Basic Display Setup

7.1 Setting the Histogram Display

Procedure

Explanation

For a functional description, see 2.6.

1.  Press the DISPLAY key to display the Display menu.

Dispiay
o Ttem [a [@ Humber a
List Jump 1 Window

2.  Press the Iltem soft key to display the ltem selection menu.

3. Pressthe Histogram soft key.
Tten

Histogram List TimeVar. pEtatistics

Setting the Display Style
4.  Press the Style soft key to display the Display Style menu.

« When in time stamp mode or hardware histogram mode

«  When using multi window or auto window and Window is set to a value other

than All

5.  Press the Graph Size soft key to set the display size of the histogram to Half

or Full.

Display Style
Graph Size [Ftatistics [ Panorama [Both Graph | Overlap

paif Fuif]joFr DN |orF PN JorF DN | oFF  PN|

6. Press the Statistics, Panorama, Both Graph, and Overlap soft key to set

each item ON or OFF.

Both Graph and Overlap may not appear depending on the measurement
conditions. For the conditions in which they are displayed, read the
explanation below.

«  When using multi window or auto window and Window is set to All

5. Press the Stat&Graph soft key to select Stat, Dev, or c.
Tisplay Style

StataGraph

Eigﬂ Dev o]

- When in inter-symbol interference analysis mode

5.  Press the Overlap soft key to select ON or OFF.
Tisplay Style

Ouverlap

OFF  PN|

Display Size of the Histogram (Graph Size)
Select either of the following.
Half: Displays the histogram at a size equal to the left half of the main window.

Single Window Area:Windou
1ez : e 52. 4450
P-P 450ps
] o 107. 5p
Nm 100
L :
—-156ns 1506 .600ns +156ns
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7.1 Setting the Histogram Display

Full: Displays the histogram main window over the entire screen.

Single Window Area :Window
1ez : Ave 52.4500ms
: P-P 450ps
d  167.5ps
Num 160
L :
-156ns 150 . 060ms +150ms

Setting the Display Style
Turns ON/OFF the display items other than the histograms.

Statistics: Turning ON/OFF the Statistics Display

When the size of histogram main window is set to Half, the statistical values are
displayed outside the window; when the size is set to Full, the values are displayed
within the window. The statistical parameters are set using a dialog box that appears
by pressing the Calc/Stat soft key. For details, see section 7.4.

Single Window Areas W indow
1ez e 52. 4450
P-p 450ps
! o 107. 5%
L 100
B : Statistics display
-156ms 156 .666ns +156ms

Panorama: Turning ON/OFF the Panorama Display
When turned ON, a panorama window is displayed above the histogram main
window. At this point, the histogram main window is reduced in size vertically.

Zoom box indicating the display
range on the main window
Panorama window

Panorama

m
Auto Window(3T) Bl Area:Marker Bl
1e3 ! Ave | 11Z.15800ns

! P | 22.600ns
3.67825ns
28643

Main window

Both Graph: Turns ON/OFF the measured results of both polarities of pulse
width, A-to-B time interval, pulse width A & A-to-B time interval, or pulse width
A & pulse width B measurement.

The ON/OFF setting is valid only in the following cases.

+ A-to-B time interval measurement with the slope setto A1 B Tor Al B! the
calculated polarity is set to ATBT/ALBT/ATBT&ALBT or ATBL/ALIB./
ATBl&AIBI.

+ Pulse width measurement with the polarity set to [k and the calculated slope is
UL e ol &[Tl

» Pulse width A & A-to-B time interval measurement with the polarity/slope set to
APl | A1 B 1 and the calculated polarity is set to Al |&ATBT/Al 2l&ALBT/
A|3|_|ATBT&/A|_|2|A¢BT or with the polarity slope set to Al JA1B | and the
calculated polarity is set to A[ | & ATBU/Al H&ALlBL/AHL JATBLl&/

Al alBl.

+ Pulse width A & pulse width B measurement with the calculated polarity set to

AL JaBf |, Al (laB[ 1, or AL B J&Al B[ 1.

7-2
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7.1 Setting the Histogram Display

Single Window ATBT & ASBT Area :Window ATBT
1e2 Ave -2Z5ps
P-P 125ps
- g 25ps
Num 33
L1
—156ms 1506 . 000ns +150ms
Single Window A4BT & ASBT Area :Window A4BT
1ez Ave  47.750ms
P-P 400ps
- d  166ps
Num 5@
L1
—156ms 1506 . 000ns +150ms

< Overlap: Turn ON/OFF the overlapped display of the measurement results of the
pulse widths of both polarities and A-to-B time interval.
Sets whether the histograms of the measured results of positive polarity and the
histograms of the measured results of the negative polarity are displayed overlapped
(ON) or displayed separately in the top and bottom windows (OFF). The settings is
valid only in the following cases:
+ A-to-B time interval measurement with the slope setto A1 B 1 or Al Bl and the
calculated polarity is set to ATBT&ALBT or ATBL&AIB..
» Pulse width measurement with the polarity set to [l and the calculated slope is
L&l
« Stat&Graph: Selects the display when All window is enabled.
By default, when multi window or auto window is enabled and Window is set to All,
histogram of all windows are displayed at the top section of the screen and the list of
statistical values at the bottom section. In this setting, the graph of deviation or the
graph of o can be displayed in place of the list of statistical values.
For Deviation Foar q,

Alrto Uindou (A1) huto Window(a1l)
1e3 ‘

Deviation

Ei T 5T T & 10T 11T 14T

3T 4T ST 6T 7T 8 9T 10T 1iT 14T

Use of Color on Histogram Displays

As shown in the table below, the color used to display the results vary depending on the
measurement function and slope/polarity. Sections where pink and light blue overlap are
displayed in violet.

Pink Light blue Orange
Period measurement - - ™
A-to-B time interval measurement  — - ATBT/AIBT/ATBL/ALBL

ATBT/AlBT/ATBL/ALBI

A-to-B time interval measurement ATBT/ATB! AIBT/AlBl AiIB1/AIB!
AIBI/AIB!

Pulse width measurement - - |:’|_|/]_|2|
ol M1

Pulse width measurement |:>|_| |_|Q| pﬂl
ol

Period A & period B measurement — - ™

Period A & A-to-B time interval - - AT ATBT/Al AlBl

measurement

Pulse width A & A-to-B time interval Meas: A|:>|_| Meas: Al_li’l Meas: Apﬂ

measurement Meas2: Meas2: Meas2:
ATBT/ATBl AlBT/AlBL AIBI/AIB

Pulse width A & pulse width B Meas1: A Meas1: A Meas1: A »

measurement Meas2: B Meas2: B Meas2: B
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7-3

dmas Aejdsiqg siseg H



7.2 Setting the List Display

Procedure

For a functional description, see 2.6.

Press the DISPLAY key to display the Display menu.

Tisplay

« Ttem rs rs «Calc Pol [a
Histogram Style CalcsStat | RBLU&ME Window

Press the Item soft key to display the ltem selection menu.
Press the List soft key.

Tten

Histogram List TimeVar. pEtatistics

Specifying the Displayed Data
When using single measurement function

4.

Specify the data number you wish to display using the rotary knob or numeric keys.
The data corresponding to the specified number is moved to the center of the list and
displayed highlighted. In the time variation window or histogram window, a cursor is
displayed at the position corresponding to the specified number.

Display
o Ttem [a [@ Humber a
List Jump 1 Window

When using the dual measurement function

4.

Press the Link soft key to turn ON/OFF the linked operation of specifying the
data.
Press the Meas1 Num or Meas2 Num soft key.

Specify the data number you wish to display using the rotary knob or numeric keys.
Display

. Item [« Link  |@heasl NumMgHeasz Numa
List Junp ON 1 1 Window

Jumping to the Top, Bottom, or Center Position

4,
5.

Press the Jump soft key to display the Jump menu.

Press the soft key corresponding to the desired position.

Center appears only when in hardware histogram mode.

When the Top soft key is pressed, the first line of the list shows the measured data
of number 1. When the Bottom soft key is pressed, the last line of the list shows
the measured data of the last number. When the Center soft key is pressed, the

center of the list shows the measured data of the center number.
Junp

Top Botton Center

Specifying the Block Number (when in time stamp mode using block sampling)

4.
5.

Press the Block Num soft key.
Specify the number of the measurement block you wish to display in a list using the
rotary knob.

Dispiay
o Ttem [a [F Humber a f@Block Hun
List Jump 1 Window 12

Symbol Search (only when in time stamp mode or inter-symbol interference
analysis mode)
For the operating procedure, see section 8.6, “Symbol Search”.

7-4
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7.2 Setting the List Display

Explanation

List Display
The number of items that can be displayed at once in a list is 20 data points of a single
measurement function. The data number is a sequence number that is assigned to the
measured data starting from 1.
* When in time stamp mode
Displays the data number, time stamp, and measured value in the list. When using
the dual measurement function, two columns are used. When using the single
measurement function, the left side of the screen shows the list and the right side
shows the time variation vertically.
The broken line and mark on the time variation window indicates the data that is
highlighted in the list.
+ Display example when using the single measurement function

-5ns +5ns
Number | TimeStamp [ Measured Data 50 .06606ns 4
1] 0.0 us | 52.560 ns R :
Z 0.0 us | 47.775 ns
LSl 0.1us] FAATRTS
4 0.1 us 47.725 ns
5 0.2 us 52.300 ns
b 0.2 us 47.650 ns
7 0.3 us 52.300 ns
[] 0.3 us 47.525 ns
9 0.4 us 52.500 ns
10 0.4 us 47.750 ns
11 0.5 us 52.475 ns
1z 0.5 us 47.575 s 7
13 0.6 us 52.400 ns
14 0.6 us 47.525 ns
15 0.7 us 52.250 ns s3]
16 0.7 us 47.600 ns &
17 0.8 us 52.425 ns o
18 0.8 us 47.700 ns o
19 0.9 us 52.350 ns >
20 0.9 us 47.650 ns o
o
<
» Display example when using the dual measurement function o
Pulse Width AR Pulse Width BRs E
Number |  TimeStamp [ Measured Data PHumber | TimeStamp | Measured Data T
1 0.0 us 51.625 ns 1 0.0 us 5Z.450 ns |
2 0.0 us 48.425 ns 2 0.0 us 47.800 ns
3 0.1 us 51.775 ns 3 0.1 us 52.400 ns
4 0.1 us 48.125 ns 4 0.1 us 47.525 ns
5 0.2 us 51.800 ns 5 0.2 us 52.400 ns
b 0.2 us 48.500 ns b 0.2 us 47.800 ns
7 0.3 us 51.550 ns 7 0.3 us 52.275 ns
[] 0.3 us 48.425 ns [] 0.3 us 47.725 ns
9 a4 n< L1 A7L v 9 a4 n< L7 475 ne
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7.2 Setting the List Display

When in hardware histogram mode

Displays the data number, median value of the measured values, and frequency of
occurrence in the list. When using the dual measurement function, two columns are
used. When using the single measurement function, the left side of the screen shows
the list and the right side shows the histogram vertically.

The broken line € and mark on the histogram variation window indicates the data that
is highlighted in the list.

+ Display example when using the single measurement function
[Single Windowl

Num. Heasured Data Frequency 1 1e4
524 4.625 ns (54 L T T T
525 4.650 ns (54 g
526 4. 675 ns 677 “

527 4.700 ns 655
528 4.725 ns 701
529 4.750 ns 619
536 4.775 ns 688
531 4_860 ns 699
532 4_.825 ns 619
533 4.850 ns 697
535 4.900 ns 673
536 4.925 ns 718
537 4.950 ns 696
538 4.975 ns 683
539 5.000 ns 739
540 5.625 ns 689
541 5.650 ns 737
H47 5.875 ns 769
543 5.160 ns 678

+ Display example when using the dual measurement function

[Meas1] Period At [Meas2] Period Bt
Num.  [Heasured Data [ Frequency Num.  [Heasured Data [ Frequency
6091 149.750 ns 2] 6091 149.750 ns 2]
6062 149.775 ns 2] 6062 149.775 ns 2]
6063 149.800 ns 2] 6063 149.800 ns 2]
L] 149.825 ns 2] L] 149.825 ns 2]
6065 149.850 ns 2] 6065 149.850 ns 2]
6006 149.875 ns 2] 6006 149.875 ns 2]
60g7 149.908 ns 2] 60g7 149.908 ns 2]
6005 149.925 ns 2] 6005 149.925 ns 2]
[=f=Te1e] 140 OCA ne [} [=f=Te1e] 140 OCA ne [}

When in inter-symbol interference analysis mode

Displays the data number, time stamp, nT, and measured value in the list. When
using the dual measurement function, two columns are used. When using the single
measurement function, the left side of the screen shows the list and the right side
shows the time variation vertically.

The broken line and mark on the time variation window indicates the data that is
highlighted in the list.

+ Display example when using the single measurement function

-5ns +5ns
Humber TineStamp nT Measured Data 50.600ns 4
| 1] 0.0 us | 17 52.450 ns R T
Z 8.0 us |1 47.675 ns
3 8.1 us [ 1T 52.575 ns
4 8.1 us [ 1T 47.575 ns
5 8.2 us | 1T 52.250 ns
[ 8.2 us | 1T 47.450 ns
7 8.3 us | 1T 52.500 ns
[F] 8.3 us | 1T 47.675 ns
9 8.4 us | 1T 52.350 ns
19 8.4 us | 1T 47.6500 ns
11 8.5 us | 1T 52.600 ns
12 8.5 us | 1T 47.550 ns
13 8.6 us | 1T 52.425 ns
14 8.6 us | 1T 47.275 ns
15 8.7 us | 1T 52.625 ns
16 8.7 us | 1T 47.700 ns
17 8.8 us | 1T 52.350 ns
18 8.8 us | 1T 47.675 ns
19 8.9 us | 1T 52.500 ns
28 8.9 us [ 1T 47.6500 ns
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7.2 Setting the List Display

+ Display example when using the dual measurement function

Pulse Width ARe TI AtBT
Number |  TimeStamp 0T Measured Data Pumber | TimeStamp  hT fleasured Data
1 8.0 us | 1 51.950 ns 1 0.0 us -166 ps
Z 8.1 us [ 1T 47.850 ns Z 8.1 us |— -300 ps
3 8.1 us [ 1T 52.000 ns 3 0.2 us |— -175 ps
4 8.2 us | 1T 47.975 ns 4 8.3 us |— -325 ps
5 8.2 us | 1T 51.909 ns 5 8.3 us |— -275 ps
[ 8.3 us | 1T 47.975 ns [ 0.4 us |— -350 ps
7 8.3 us | 1T 51.875 ns 7 0.6 us |— -200 ps
[F] 8.3 us | 1T 48.050 ns [F] 0.7 us |— -325 ps
L] a4 o 11T 51 975 n< L] AR e - 275 n<

Specifying the Data to Be Displayed in the List
The number of data points that can be displayed at once on the screen is 20. The
displayed data can be scrolled using the rotary knob. It is also possible to specify the
desired measured data directly to quickly display the data around the measured data you
wish to view. You can specify the measured data using the following methods.
« Specify by data number
When using the dual measurement function, you can specify the measured data for
each measurement function. If Link is turned ON, the data numbers of the both
measurement functions can be changed by changing the data number of either
measurement function using the rotary knob, keeping the difference between the data
numbers constant.
« Jumping to the Specified Position
It is possible to move to the first line of the list (Top), the last line of the list (Bottom),
and the line corresponding to the center position in the histogram display (Center).

Specifying the Block Number (only in time stamp mode)

When block sampling is used, the list can be displayed for each block. When a desired
block number is specified, the first data point of the specified block becomes the top data
point in the list. Specifying a block number of 0 shows all the data.

Note

If a A or ¥ mark is displayed on the time variation window, perform scaling again.

Symbol Search
For a description of the symbol search operation, see section 8.6, “Symbol Search.”
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7.3 Setting the Time Variation Display

For a functional description, see 2.6.
The following operation is not possible when in hardware histogram mode or inter-
symbol interference analysis mode (because time variation display is not possible).

1.  Press the DISPLAY key to display the Display menu.
Tisplay

« Ttem rs rs «Calc Pol [a
Histogram Style CalcsStat | RBLU&ME Window

2.  Press the Iltem soft key to display the ltem selection menu.

3. Press the TimeVar. soft key.
Tten

Histogram List [TimeVar. |ptatistics

Setting the Display Style

4.  Press the Style soft key to display the Display Style menu.
Tisplay Style
Graph Size rtatistics Panorama Overlap WUave

paif Full]loFF DN |orF PN JoFF DN f1 Mz fIENG

5.  Press the Graph Size soft key to set the display size of the time variation window
to Half or Full.

6. Press the Statistics, Panorama, and Overlap soft key to set each item ON or
OFF.
Overlap appears only when using the dual measurement function.

7. Press the Wave soft key to select M1, M2, or M1&M2.
Wave appears only when using the dual measurement function. Select M1 when
displaying only the Meas1 waveforms, M2 when displaying only the Meas2
waveforms, or M1&M2 to display both waveforms.

Settings Related to the Display Style of the Time Variation Waveforms

8.  Press the Graph Param soft key to display the Graph Parameter menu.

Graph Parameter
Grid Comnect [ Dot Type

off PN | o pH| Mark

9.  Press the Grid or Connect soft key to select ON or OFF.
10. Press the Dot Type key to select Pixel or Mark.
Time Variation Display Size (Graph Size)
Select either of the following.
Half: Displays the time variation at a size equal to the left half of the main window.
Full: Displays the time variation main window over the entire screen.
Half Full

area: Windou
oS ~160ns [P

Area: Windou

150 .090ns
a
I
I
I
I
I
150 . 006ns

_100ms —100ns
o7ous T500s 0.0us 60us
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7.3 Setting the Time Variation Display

Setting the Display Style
Turns ON/OFF the display items other than the time variation.

Statistics: Turning ON/OFF the statistics display

When the size of time variation main window is set to Half, the statistical values are
displayed outside the window; when the size is set to Full, the values are displayed
within the window. The statistical parameters are set using the Calculation/Statistics

Setting dialog box (see section 9.1).
Area: Window

150 .900ns

Statistics display

3Tous ' ' 60U

Panorama: Turning ON/OFF the panorama display
When turned ON, a panorama window is displayed above the time variation main
window.

Zoom box indicating the display

range on the main window

Panorama window

Panorana
us TineVariation ees—B ok +1ms
f}-?5“$ i P i..01. . T.hverage . . .49.6700ms. . .
1 T.Haxinumn 49.925ns
<
Vg |
(3 |
)|
[ony |
N : : :
BLOCK'3 L RS R R R
i ........ ......... ......... P ’EBLBC“ 3 ...................
B
-1.25ns . ; o ;
1.1000ns | +120us

Main window

Settings Related to the Display Format of the Time Variation Waveforms (Graph
Parameter)
The following items can be specified.
« Grid: Turns ON/OFF the grid.
» Connect: Sets whether to linearly interpolate between data points.
» Dot Type: Sets whether to set the dot type to pixel or mark.
Connect: OFF Connect: ON Dot Type: Pixel Dot Type: Mark

NN

Use of Color When Using the Dual Measurement Function
The waveforms of Meas1 are displayed in orange. The waveforms of Meas?2 are
displayed in light blue. The waveforms where both overlap are displayed in violet.

IM 704510-01E

dmas Aejdsiqg siseg H



7.4 Setting the Statistics Display

For a functional description, see 2.6.

Procedure

This section does not explain the settings of the calculation range and calculation
parameters. For a description of these items, see section 9.1, “Setting the Range and
Parameters of Statistical Calculation.”

1.  Press the DISPLAY key to display the Display menu.

Display
« Ttem Ps Ps «Calc Pol [a
Histogram Style CalcsStat | RBLU&ME Window

2.  Press the ltem soft key to display the ltem selection menu.
3. Press the Statistics soft key.

Statistics does not appear when in inter-symbol interference analysis mode.
Tien

—
Histogram List TimeVar. pBtatistics
| —

When in hardware histogram mode
Selecting the Displayed ltem (only when using multi window or auto window)
4. Press the Style soft key to select All or Window.

Tisplay

a Item Style Ja A ]
Btatistics p11] Windoy Calc-Stat Window -p

- Changing the Displayed Statistical Parameters when All Is Selected
5. Press the P soft key and then change the statistical parameters to be
displayed using the rotary knob.
Since the statistical values of all windows cannot be displayed when the
measurement function is set to pulse width A & pulse width B (PW&PW), AV
used to select the displayed window is also displayed as shown below. In this

case, press the soft key to select P> or A¥ and then turn the rotary knob.
Tisplay

o Iten Style  [a aCalc Pol [a ) Ar

Btatistics p11] Window Calc Stat JARBRIGATHBH] Window

__AY__|

» Specifying the Displayed Window when Window Is Selected
5.  Press the WindowNum soft key and then specify the window to be displayed
using the rotary knob.

Display ]
a  Iten Style [ 7S PY indouum
Btatistics All Pindowy Calc-Stat Window 1T

When in time stamp mode
Selecting the Statistical Calculation ltem
4.  Press the Stat Item soft key to select Hist or T.V.
Hist shows the measured value and frequency; T.V. shows the time stamp and
measured value.

Tispiay

a Iten Stat Item [
Btatistics Hist [.U]] Calc-Stat

» Selecting the Displayed Item When Statistical Calculation Item Is Set to Hist
(only when using multi window or auto window)

5.  Press the Style soft key to select All or Window.

Dispiay
a Iten Stat Item Style S a ]
Btatistics Hist] T.v. | pLi] Windoy Calc/Stat Window -p
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7.4 Setting the Statistics Display

Explanation

- Changing the Displayed Blocks and Displayed Statistical Parameters when
All Is Selected
6. Press the P> soft key and then change the statistical parameters to be
displayed using the rotary knob.

- Specifying the Displayed Block when Window Is Selected
6.  Press the WindowNum soft key and then specify the window to be
displayed using the rotary knob.

Tisplay ]
& ItEm Stat Iten Style S U i ndouNun
ptatistics Hist| T.V. ] All Jindow Calc/Stat Window 1T

3

« Selecting the Displayed Item When the Statistical Calculation Item Is Set to
T.V. (only when block sampling is ON)
5.  Press the Style soft key to select All or Block.

Display

a  Tten Stat Ttem Style aCalc Fol Ja E)
Btatistics Hist] T.V. | 1] Windoy Calc Stat | FLI&M Window A»

»

- Changing the Displayed Blocks and Displayed Statistical Parameters when
All Is Selected
6. Press the AV soft key and then change the block number to be displayed
using the rotary knob.

Display,
- Item Stat Item Style & E )
Statistics Hist [[LU]] pT1] Block | Calc/Stat AY -

7. Press the 4P soft key and then change the statistical parameters to be
displayed using the rotary knob.

- Specifying the Displayed Block when Block Is Selected
6.  Press the Block Num soft key and then specify the number of the block
you wish to display using the rotary knob.

Display
o Ttem Stat Ttenm Style s f@ETock Hum
Btatistics Hist all Calc-Stat 20

Selecting the Statistical Calculation Iltem (Stat Item)
When in time stamp mode, select the statistical calculation item from the following. The
statistical calculation items when in hardware histogram mode are the measured value
and the frequency of occurrence.
» Hist: Sets the area of the statistical calculation items using the measured value and
frequency (see section 9.1)
« T.V.: Setsthe area of the statistical calculation items using the time stamp and
measured (see section 9.1)
Selecting the Display Style
« When the statistical calculation item is set to Hist (measured value and frequency)
When using multi window or auto window, select how the statistical calculation is
displayed from the following:
« Al Lists the statistical values of all windows.
The maximum number of statistical parameters that can be displayed is
4, but you can scroll through the parameters to be displayed using the
rotary knob. Only the parameters with check marks in the Calculation/
Statistics Setting dialog box are displayed.
+ Window: Displays all the statistical values for each window.
The following styles are available: Statistical values of each window
(3T, 4T, etc.) specified using the Window Parameter Setting dialog box,
Summation (sum of all windows. Peak-peak, ¢, o/T are displayed), and
All (“----- ” is displayed for all).

IM 704510-01E
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7.4 Setting the Statistics Display

Display Ex

amples

» Hardware histogram mode, measurement function: pulse width A, polarity: positive,

display style: All

2002/08,0Z 09:21:05

Hardware Hist Pulse Width AL

Inhibit Off
ChA: 6.600U

Ref .Clock Int.
ChB: 0.000V

Event 106
Auto Arming

BlockSize 100

Interval Hin

RestOff

Statistics Value(Histogram)

Area:Marker

Pindou[ Ave - 0,Ave
e e e
3T 111.667ons 34.760ns 4.592ons 4.112376x
4T 149.8166ns 27 .760ns 3.9466ns Z.630130~
5T 182 .4256ns 28.160ns 3.6956ns Z.625875x
6T Z17.5256ns 26.700ns 4.1375ns 1.902157~
7T Z55.1056ns 26.900ns 3.8400ns 1.505347
8T 294.3750n8 20.700ns 3.9100ns 1.3281787
9T 330.9675ns 17.360ns 3.4960ns 1.054364%
10T 367.5556ns 15.960ns 3.2675ns 6.872867~
11T 403.725ns 14.460ns 3.625ns 6.898739~
14T 515.175ns 15.200ns 3.725ns 08.723022>.
Sun B 35.200ns 4.76225ns e
Display,
= Ttem Stule = =
Btatistics vindoy Calc/Stat Windou ar

+ Hardware histogram mode, measurement function: pulse width A, polarity: positive,
display style: Window

Harduware Hist Pulse Width AFRL

Inhibit Off

Ref .Clock Int.

Event 100
Auto Arming

2002,/08,02 09:21:19
Interval Min

ChA: 0.060U ChB: 0.000V BlockSize 100 RestOff
Statistics Value(Histogran) Area:Marker

Iten Value AR

e 111. 6673

-1 34. 700m

0 4. 5925m

ol 4. 112376,

ol 12. 386244,

It T 37. 075,

Hum 3148

Dispiay _

S‘tat!&’::sl | m?t‘cal:/stat | |‘uimluu Emg%nuNu

» Time stamp mode, measurement function: pulse width A, statistical calculation
item: Hist, display style: All

TineStamp
Inhibit Off
Cha: ©.000V

Pulse Width ARl
Ref .Clock Int.
ChB: 0.000V

Event 106
Auto Arming

2002/08/0Z 09:20:2Z
Interval 0.0us

BlockSize 100 RestOff

Statistics Value(Histogram)

Area:Marker

Pindou[ Ave - 0,Ave
e e e
3T 111.697ons 35.560ns 4.6250ns 4.141333«
4T 149.8450ns 33.925ns 3.9966ns Z.6632472
5T 182 .2825ns 29.250ns 3.7866ns Z.673734
6T Z172.6175ns 33.500ns 4.2125ns 1.935547%
7T 255.3925ns 28.725ns 4.0450ns 1.5839287
8T 294.2900n8 25.32o0n8 3.9250ns 1.334147%
9T 331.2575ns 20.660ns 3.4820ns 1.051413%
10T 367.6975ns 15.650ns 3.1656ns 6.860788~
11T 405.656ns 16.2060ns 4.475ns 1.163589~
14T 515.806ns 15.450ns 3.275ns 0.636944
Sun B 36.1060ns 4.84150ns e

Display,

a TItem Stat Item
Statistics T.V.

Style

o
uinﬂm! Calc/Stat |

[
Window L L4
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7.4 Setting the Statistics Display

« Time stamp mode, measurement function: pulse width A, statistical calculation

item: Hist, display style: Window

2002/08,0Z 09:20:41

TimeStamp Pulse Width AaRL Event 160 Interval @.6us
Inhibit Dff Ref .Clock Int. Auto Arming
Cha: 6.000V ChB: 0.006V BlockSize 100 RestOff
Statistics Value(Histogram) Area :Marker
Iten Value AR

e 111. 69758
P-? 35. 500ns

0 4, 6250ns
oftwe 4, 141333
ol 12. 4513526
Est. T 37. 150ms

N 3042

Display,

a Item Stat Item Style  Ja r [ U indowNul
Statistics T.V. | a1l Pindoy Calc/Stat Windou ar

+ Time stamp mode, measurement function: pulse width A & pulse width B, polarity:

both, statistical calculation item: Hist, display style: All

2002,08,02 09:21:52

TimeStamp PU APl & PU BFk  Event 10000 Interval Min
Inhibit Off Ref .Clock Imt. Auto Arming
ChA: 0.060V ChB: 0.000V
Statistics Value(Histogram) Area :Marker
Pindouw[ AFL] Ave AP P-P Al Ave =]
3T 111.5166ns 31.625ns 111.2666ns 30.7725ns
4T 149.4706ns 24.650ns 152.3475ns 33.150ns
5T 182.3106ns 25.425ns 184.7325ns Z1.850ns
oT 217.5196ns 33.050ns 221.9706ns 28.350ns
7T 295.2506ns 23.37ans 263.7306ns 26.250ns
8T Z93.6006ns 26.675ns 30Z2.5056ns 19.875ns
9T 331.4666ns 18.556ns 338.7656ns 18.875ns
16T 368.225ns 14 .900ns 376.675ns 20.825ns
Sun B 35.400ns B 34.800ns
Pindow BFL Ave B P-P Bl Ave Bl P-P
3T 111.7875ns 31.675ns 116.93Z5ns 30.750ns
4T 149.7856ns 24 .6Z5ns 152.1Z66ns 33.156ns
5T 182.5975ns 25.325ns 184.4756ns 21.925ns
6T 217.8075ns 32.875ns 221.6475ns Z8.300ns
7T 295.5375ns 23.3Zans 263.4725ns 2b.150ns
8T 293.8925ns 206 .790ns 302.2706ns 13.960ns
9T 331.7525ns 18.650ns 338.5125ns 18.875ns
16T 368.525ns 14.825ns 376.425ns Z06.850ns
Sun R 35.300ns R 34 .800ns
Dispiay
RERLED Stat Item Stule  Ja [« Calc POl Ja [
Btatistics T.U. EI Window Calc,Stat PRIBRIGAMHBMH| Window
@__av__|

« Time stamp mode, measurement function: pulse width A & pulse width B, polarity:
both, statistical calculation item: Hist, display style: Window
When the polarity is set to both, each polarity is displayed separately as shown below.

2002/08,0Z 09:22:06

TimeStamp PW AFE & PW BRY  Event 16000 Interval Min
char'5.00m  ns: oopg T "o A

T T Gale WE W

e 111. 5100ns 111. 2000ns

P-p 31. 025ms 30. 775m

[ 4, 8450ns 4, 3650ns

N 1522 1574

Tten lalue BRI Ualue B

e 111, 78750 110. 9325ns

P-p 31. 075ms 30. 750m

[ 4, 8450ns 4, 3650ns

N 1522 1574

Display _ |

S‘tat:;ﬂcs t ’:‘tﬁml m?t‘calc/stat FHT;H{I&RI?HE;};HI‘MMW OulgfuNu

When the Statistical Calculation Item Is Set to T.V. (Time Stamp and Measured

Value)

When the data is block sampled, the statistical calculation area is set to Block, and

the statistical calculation item is set to time variation (T.V.), the display style of the

statistical calculation can be selected from the following.

« All: Lists the statistical values of all blocks. The maximum number of statistical
parameters that can be listed is 4; the maximum number of blocks is 18.
You can scroll through the blocks and statistical parameters in the list using
the rotary knob for A¥Y and «p>.

+ Block: Displays all the statistical values for each block.

IM 704510-01E
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7.4 Setting the Statistics Display

Display Examples
» Time stamp mode, measurement function: pulse width A, polarity: positive,
statistical calculation item: T.V., display style: All

2002/08,0Z 09:19:40

TimeStamp Pulse Width ARl Event 160 Interval 0.06us
Inhibit Off Ref .Clock Int. Auto Arming
Cha: ©.000V ChB: 0.000V BlockSize 100 RestOff
Statistics Value(TimeVariation) Area: Block
Tock T.AvE T.Max T.Hin T.P-P
ALL 173.75675ns 9Z1.250ns 54.6z2ons 466.6Zoms
1 168.422ons 366.67oms 103 .625ns 263.0650ns
Z 175.1625ns 374.675nS 54.6251s 326.050ns
3 176.9225ns 368.425ns 97.956ns 276.475ns
4 162.4525ns 363.725ns 106 . 466nS 257.325ns
5 165.1650ns 513.800ns 103 460ns 410. 400ns
[q 163 .457ons 399.12oms 102 .800ns 296.3Zoms
7 164.06860ns 334.900ns 105 .256ns 229.650ns
8 183.6175ns 516.875ns 99.6060ns 411.875ns
3 18Z.1625ns 368.0606ns 164 .125ns 263.875ns
10 183.4925ns 370.750ns 105.656ns 265.100ns
11 173.2575ns 512.250ns 102.560ns 409.750ns
1z 162 .987ons 468.57oms 107.556n8 301.02oms
13 172 .637oms 367.1060ns 103.575ns 263.52oms
14 172Z..2556ms 514.975ns 95.125ns 419.850ns
15 176.9266ns 369.975ns 163 .456ns 266.5Z5ns
16 178.1875ns 517.875ns 104.675ns 413.200ns
17 176.9675ns 402.775ns 105.325ns 297 .450ns
18 172.797ns 335.97oms 102 .990ns 233.97oms
Display,
* Ttem [stat Iten| Style Ja o
Btatistics Hist RAL1] Block | calcsstat AV >

» Measurement function: pulse width, statistical calculation item: T.V., display style:
Block

2002,/08/,02 09:19:24

TimeStamp Pulse Width AfFL Event 100 Interval 6.0us
Inhibit Off Ref .Clock Int. Auto Arming
ChA: 0.060U ChB: 0.000V BlockSize 100 RestOff

Statistics Value(TimeVariation) Area: Block 1

Iten | Value AR
. fe 168. 42251
Hax 366. 67315
Hin 103. 6251
p-p 263. 050ms

0 62. 1400ns
. (o/e)|  36. 894730
L DPe| 156. 183668
fF 177. 974940;
. Nin 100

Dispiay
(o Ttem Stat Itenm Style  Ja [@BIoCKk Nui
Statistics Hist ALl CalcsStat 1

=3 3| 3| 3| 3| 3| =] 3| 3

Note
» For the procedure of setting the statistical calculation parameters, see section 9.1, “Setting
the Range and Parameters of Statistical Calculation.”
+ If the statistical calculation parameter is displayed but the parameter is not been calculated,
“xxeeis displayed.
+ If the measured data is invalid or the measured data does not exist, “- - - - - ” is displayed.
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Chapter 8 Detailed Display Setup

8.1 Setting the Single Window

Procedure

Explanation

For a functional description, see 2.6.

1.  Press the DISPLAY key to display the Display menu.

Display

a Iten s ™ s @Y i ndowNumn
Histogran Style Calc-3tat Window 1T

2.  Press the Window soft key to display the Window Parameter Setting dialog box.

Window Parameter Setting

Mode  [STngle PTG _Awto] Size [T4]

T Value 0.040000us, Frequency 25 .000MHz,
Offset [ 0.006ns_] [Update to Window_]

Label Center Span Left Marker Right Marker
indnut EIL & omnnone 1 [Rone 1 @ oiannone 1 0 oLoanon< 1

3.  Turn the rotary knob to select Mode, and then press the SELECT key to select Single.
]

Window Parameter Setting

Mode [Bingle] _Multi___Auto_]
T Value 9.040000us Frequency 25.000MHz

Selecting the Setup ltem (only for dual measurement function)
4.  Turn the rotary knob to select Item, and then press the SELECT key to select
Meas1Meas1 or Meas2.
Setting Constant T
- Setting Constant T Directly
5.  Turn the rotary knob to select T Value, and then press the SELECT key to show
the value entry area.
6.  Enter the desired constant using the numeric keys.
« Setting Constant T by Frequency
5.  Turn the rotary knob to select Frequency, and then press the SELECT key to
show the value entry area.
6.  Enter the desired frequency using the numeric keys.

Copying Settings
7.  Turn the rotary knob to select Copy to Meas2 or Copy to Meas1, and then press
the SELECT key.

If you selected Meas1 in step 4, Copy to Meas2 appears; if you selected Meas2,
Copy to Meas1 appears.

Window Mode: Single

This mode is used when performing analysis using a single window.

Setting Constant T

Constant T can also be set using the frequency, which is an inverse of constant T
rounded to a resolution of 25 ps.

» Selectable range of constant T: 1 ns to 250 ns (25 ps steps)

» Selectable range when setting constant T using the frequency: 4 MHz to 1000 MHz

IM 704510-01E
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8.2 Setting the Multi Window

Procedure

For a functional description, see 2.6.

1.  Press the DISPLAY key to display the Display menu.
Tispiay
la Iten s s a

Histogran Style CalcsStat Windou

2.  Press the Window soft key to display the Window Parameter Setting dialog box.

Window Parameter Setting

Mode [Bingle] _Multi___Auto_] Iten [fleasi] _MeasZ]
T Value 9.040000us Frequency £5 . 00GMHZ
Copy To MeasZ

3.  Turn the rotary knob to select Mode, and then press the SELECT key to select

Multi.
Window Parameter Setting |

Mode  [SThgle_Julti] Auto_] Size Ttem [fleast] Meas?]

T Value 0.040000us, Frequency 25 .000HHZ
Offset [ 0.000ns_] [Update to Window_] [Copy To HeasZ]
Label Center Span Left Marker Right Marker
Windoul 0.0308000us ] [60nS, 0.019000us 0.057000us |
Windouwz [ 0.076000us | [6ems_] [ .057000us ] [ 0.095000us ]
Windou3 [ ©.114000us ] [6ons_] [ 0.095000us | [ 0.1330000s ]
Windoud [ @.152000us | | 6Ons, 0.133000us 9. 1710060us |
Windou5 [ 6.196606us | [ 66ms_] 6.171666us ] [ 9.Z2090606us |
Windoub [ 0.2zg000us | [6ems_] [ 0.209000us ] [ 0.247000us |
Windou? [ 0.z66000us ] [6ons_] [ 0.247000us | [ 0.2850000s ]
Windoud 0.304000us ] [ 60NS, 0.285000us 0.323000us |
Window9 [ 6.342600us ] [66ms_] [ 6.323666us ] [ 9.361066us |
Windowl1o [ ©.380000us ] [6ons_] [ 0.361000us | [ 0.399000us ]
Uindou1l [ ©.418000us | [6ems_] [ 0.399600us | | 0.437000us ]
Windouwiz 0.456000us ] [ 60nS, 0.437000us 0.475000us |
Window13 [ 0.494000us | [6ems_] [ 0.475000us ] [ 0.513000us ]
Windowlid [ ©.532000us ] [6ons_] [ 0.513000us | [ 0.5510000s ]

Setting the Window Size

4.  Turn the rotary knob to select Size, and then press the SELECT key to show the
value entry area.
5.  Enter the size using the numeric keys.

Selecting the Setup Item (only for dual measurement function)
6.  Turn the rotary knob to select Item, and then press the SELECT key to select
Meas1 or Meas2.

Setting Constant T
- Setting Constant T Directly
7.  Turn the rotary knob to select T Value, and then press the SELECT key to show
the value entry area.
8.  Enter the desired constant using the numeric keys.
After entering the value, press the n key or m key.

« Setting Constant T by Frequency
7.  Turn the rotary knob to select Frequency, and then press the SELECT key to
show the value entry area.
8.  Enter the desired frequency using the numeric keys.
After entering the value, press the SHIFT+n (MHz) key.
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8.2 Setting the Multi Window

Setting the Window Offset Value

9.  Turn the rotary knob to select Offset, and then press the SELECT key to show the
value entry area.

10. Enter the desired offset using the numeric keys.
After entering the value, press the n key or pu key.

Updating the Window

11. Turn the rotary knob to select Update to Window, and then press the SELECT
ey.

The center, span, and marker values are updated.

b3

Setting Window Values

12. Turn the rotary knob to select one of the parameters, Label, Center, Left Marker,
or Right Marker, for the target window. Then, enter the value using the numeric
keys.

13. Turn the rotary knob to select Span, and then press the SELECT key to show the
span selection window.

14. Turn the rotary knob to select the span.
Span Left Mar

_6ons_| |y
_bons_ | -
_6ons_] || pons
_6ons_]

_6ons_] 156ns
_6ons_]

_6ons_] || 306ns
_6ons_]

_6ons_] || 606ns
_6ons_]

_bons_ | -
_6ons_]

Copying Settings

15. Turn the rotary knob to select Copy to Meas2 or Copy to Meas1, and then press
the SELECT key.
If you selected Meas1 in step 6, Copy to Meas?2 appears; if you selected Meas2,
Copy to Meas1 appears.

Selecting the Window to Be Displayed
16. Press the ESC key to close the Window Parameter Setting dialog box.

17. Press the WindowNum soft key from the Display menu.

Display ]
a Iten & s s U indowNum
Histogram Style Calc-Stat Window 1T

18. Turn the rotary knob to select the window to be displayed.

IM 704510-01E
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8.2 Setting the Multi Window

Explanation

Window Mode: Multi
Multiple windows of different sizes can be specified. This mode is used when multiple
histograms are present simultaneously and constant T is known.

. - Window size -
Displays the histogram of 3T Select multi window
Parlorana
Window Parameter Setting
[ YYYYEE Mode  [STngle Pmiti Sauto_] Size
s T2
Histogran(3T) aArea: Window T Value 38.660ns Update To Window,
100000 4<—-—”ﬁuerage 114.425080ns
Max inun 143.900ns Label _ Center Span__ Left Marker Right Marker
r Hininun 99.960ns - Windowl [3_Jr [ 114.000ms [ 95.000ns] [ 133.000ms,
Peak-Peak 44 .eoons Windowz [4_JT [ 152.6@0ns, [ 133.660ns] | 171.000ms,
[ d .39825ns Window3 |[5_JT [ 190.606@ns, L 171.e66ns] | Z069.0606ms,
Windowd [6_JT | Z28.606ms, [ Z69.660ns] | Z247.060ns,
Windows [7_JT | 266.660ns, [ 247 66ens] | 285.000mS,
I Windowe [8_J 304.000nS 285.000ns | [ 323.0600ms,
Window? [9_Jr [ 342.000ms, [ 323.080ns] [ 361.000mS,
= Window8 | 10T | 360.000ns, [ 361.000ns] [ 399.000ms,
Windowd | T1JT [ 418.606@ms, L 399.666ns] | 437.060ms,

L1 I windoute [14JT [ 532.060ms 513.000ns | [ 551.660ms,
—Jons .

—95. 6000 : . AX: 38.0000s | |
vi: o uz: 0 Nun: 31703

Displlay,
[« Jrten |A | |A | |A ] @Y indouu
H:stnqr‘am Stgle Calc-Btat Window 3T
Center value of the window (scale value) Set the scale value and marker value of each window
Select window to be displayed on the main window
Span value of the window (scale value)
Setting the Window Size

Set the number of windows that will be displayed.
Selectable range: 1 to 14

Constant T(T Value)

Set the interval of the center value of each window as a T value. Constant T can also be
set using the frequency, which is an inverse of constant T rounded to a resolution of 25
ps.

» Selectable range of constant T: 1 ns to 250 ns (25 ps steps)

» Selectable range when setting constant T using the frequency: 4 MHz to 1000 MHz

Setting the Window Offset
Set the window offset.
Selectable range: —100 ns to 300 ns

Update to Window

The constant T value is applied to the center, span, left marker, and right marker values
of each window as follows:

Center: Tx[Label]+Offset

Span: Window span that is greater than T and closestto T

Left Marker:  Center—(T/2)

Right Marker: Center+(T/2)

Example When T=38 ns, Offset=10 ns, and the Window1 label is 3, the X-axis
setting of Window1 is as follows:
Center =38 x 3 + 10 = 124 [ns]
Span = 38 (<60) = 60 [ns]
Left Marker = 124 — 38/2 = 105 [ns]
Right Marker = 124 + 38/2 = 143 [ns]
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8.2 Setting the Multi Window

Setting the X-Axis of the Window
The setting of the following parameters can be changed for each window.

» Label: Window name (selectable range is 1 to 16)
« Center: Center value
* Span: Window span

+ Left Marker:  Position of the X1 marker

» Right Marker: Position of the X2 marker

Statistical calculation is performed on the area enclosed by Left Marker and Right
Marker.

For details on the selectable range of each parameter, see section 8.4.

Selecting the Window to Be Displayed (WindowNum)

Select the window to be displayed from below.

[Label]T: Window set using the Window Parameter Setting dialog box.

All: Shows the histogram of all windows and a list the statistical values for
each window.

Summation: Sums the histogram of all windows and displays the result.

When window is set to All display

Histogram(Aall)

109000

Pindoy AUETage Haximum Minimum i — i
3T 114.42500ns 1439600 59 _900ns DI:plays lh_e t_°plthrlee ;I)al:amﬁters
aT 157.246250s 162.060ns 12Z.0060ns
5T 194.58900nS 720 .0001S 160.0060ns whose statistica C? culation has
6T 723.78175ns 758.0001S 198.660ns been turned ON using the Calc/Stat
7T 766 .318501S 796.0001S 737.5001S
BT 30388500 334.000MS Z74300MS soft key
9T 34291500 372.0000S 314.0000S
10T 371.54250s 409.400ns 351.306nS
T 40209500 416.100nS 393.2000S
14T 517 5625ns 519.806ns 507 166ns

Dispiay
o Ttem Ja [~ ~ [@Uindou
Histugraml Stule | | Calc-Stat | | Window ALl
Note

» The center and span values can also be entered for each window on the soft key menu that is
displayed when the SCALE key is pressed.

» The left marker and right marker values can be entered on the soft key menu that is displayed
when the MARKER key is pressed.

IM 704510-01E
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8.3 Setting the Auto Window

Procedure

For a functional description, see 2.6.

1.  Press the DISPLAY key to display the Display menu.
Tispiay
la Iten s s a

Histogran Style CalcsStat Windou

2.  Press the Window soft key to display the Window Parameter Setting dialog box.

Window Parameter Setting ]

Mode [Bingle] _Multi___Auto_] Iten [fleasi] _MeasZ]
T Value 9.040000us Frequency £5 . 00GMHZ
Copy To MeasZ

3.  Turn the rotary knob to select Mode, and then press the SELECT key to select

Auto.
Window Parameter Setting
Mode [Single__Multi___ puto] ] Modulation [_EFM___EFM+ __1-7__]
T Type [Measured T__Estimated T[] Meas Item [ Measi] __MeasZ__]
Windowl(2T) [Copy to Multi Window]
Not Ad justable Below

T Value 36.000ns Frequency Zb.316MHZ

Label Center Span Left Marker Right Marker
Windowz [ 76.008ns] [6Ons_] [ 57.006ns] [ 95.000ns ]
Windou3 [ 114.006ns] [6Ons_] [ 95.006ns] [ 133.000ns ]
Windowd [ 15z.008ns] [6Ons_] [ 133.006ns] [ 171.000ns ]
Windows [ 190.006ns] [6Ons_]| [ 171.006ns] [ 209.000ns ]
Windoub [ 2z8.006ns] [6Ons_]| [ 209.006ns ] [ 247 .000ns ]
Window? [ 26b.006ns ] [6Ons_]| [ 247.006ns ] [ 205.000ns ]
Windous [ 304.000ns] [6Ons_]| [ 285.000ns] [ 323.000ns ]
Window9 [ 34z.006ns] [6Ons_] [ 323.006ns] [ 361.000ns ]
Window1e [ 380.006ns] [6Ons_] [ 361.006ns] [ 399.000ns ]
Window1l [ 418.006ns] [6Ons_] [ 399.006ns ] [ 437.000ns ]

Selecting the Modulation Type
4.  Turn the rotary knob to select Modulation, and then press the SELECT key to
select EFM, EFM+, or 1-7.

Selecting the Constant T Type
5.  Turn the rotary knob to select T Type, and then press the SELECT key to select
Measured T or Estimated T.

Selecting the Setup Item (only for dual measurement function)
6.  Turn the rotary knob to select ltem, and then press the SELECT key to select
Meas1 or Meas2.

Turning ON/OFF 2T/AT

7.  Turn the rotary knob to select Window1(2T) or Window1(1T), and then press the
SELECT key to select OFF or ON.
Windows1(2T) is turned ON/OFF if the modulation type is set to EFM or EFM+;
Windows1(1T) is turned ON/OFF if the modulation type is set to 1-7.

8-6
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8.3 Setting the Auto Window

Explanation

Copying the Auto Window Settings to the Multi Window or Single Window Settings
8.  Turn the rotary knob to select Copy to Multi Window or Copy to Single Window,
and then press the SELECT key.

An Alert dialog box opens.
Alerttt

& + Select

Window Setting will be copied to Multi Window.

OK Cancel

9.  Turn the rotary knob to select OK, and then press the SELECT key.
Settings such as the center, span, marker, and constant T values are copied to the
multi window or single window.

Selecting the Window to Be Displayed
10. Press the ESC key to close the Window Parameter Setting dialog box.

11. Press the WindowNum soft key from the Display menu.

Tisplay
. Iten [a 7S = PUindounun
Histogran | Style Calc/Stat Window 4T

12. Turn the rotary knob to select the window to be displayed.

Window Mode: Auto

In this mode, the constant T value is automatically determined according to the input
data and the window size is automatically set. This mode is used when multiple
histograms are present simultaneously and the constant T value is not fixed (CD in CAV
format) or when the constant T value cannot be determined.

Selecting the Modulation Type

Select from the following.

* EFM: Modulation type used in CDs.

+ EFM+: Modulation type used in DVDs. It is also called 8-16 modulation.
« 1-7:  1-7 RLL modulation type. Used in rewritable disks.

The TA720 provides the following windows for each modulation type.

Modulation Type Window Window Size

EFM 3Tto 11T 9 (When 2T is OFF)
EFM+ 3T to 11T, 14T 10 (When 2T is OFF)
1-7 2T to 9T 8 (When 1T is OFF)

IM 704510-01E
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8.3 Setting the Auto Window

Selecting the Method of Calculating Constant T (T Type)

Select either of the following.

* Measured T: Automatically measures the constant T value from the CH B clock input
signal.

« Estimated T: Estimates the value of T from the input signal and modulation type.

However, possible selections vary depending on the sampling mode and measurement

function as follows.

Measurement Function HH Mode TS Mode with TS Mode with ISI Mode
Interval =0 us Interval = Other than 0 us

Period Selectable Selectable Measured T only None

A-to-B time interval Selectable Selectable Measured T only None

Pulse width Selectable Selectable Measured T only Selectable

Period A & period B Estimated T only”"  Estimated T only"’ Cannot be set None

Period A & A-to-B Selectable™ Selectable™ Cannot be set None

time interval

Pulse width A & A-to-B Selectable™ Selectable™ Cannot be set Selectable™

time interval

Pulse width A & pulse Estimated Tonly™"  Estimated Tonly”"  Cannot be set Estimated T3

width B

*1 Estimated T is determined independently for CH A and CH B.

*2 In Measured T the time for 1024 cycles within the measurement gate time is measured after the measurement of
CH B period (clock) is started and the time of 1 period (clock) is determined. In Estimated T, the clock value is
estimated by measuring the average value of CH A and dividing by a known coefficient.

*3 Estimated T is determined for CH A, and the value is also used for CH B.

Note

If constant T is set to Measured T in period or pulse width measurement, set the
measurement channel to CH A.

Setting the X-Axis of the Window

The values of the following parameters are automatically set from the modulation type

and the constant T value.

» Period measurement, pulse width measurement, period A & period B measurement,
and Meas1 of period A & A-to-B time interval measurement, Meas1 of pulse width A &
A-to-B time interval measurement, and pulse width A & pulse width B measurement
Center: T x Label
Span (window span): Window span that is greater than T and closestto T
Left Marker: Center —T/2
Right Marker: Center + T/2

» A-to-B time interval measurement, Meas?2 of period A & A-to-B time interval
measurement, or Meas2 of pulse width A & A-to-B time interval measurement
Center: T/2
Span (window span): Window span that is greater than T and closestto T
Left Marker: Center—T/2
Right Marker: Center + T/2

Note

The following parameters in the dialog box cannot be set.
T Value, Label, Center, Span, Left Marker, and Right Marker

Copying the Auto Window Settings to the Multi Window (Copy to Multi Window)
Copies the X-axis setting that is set automatically based on the T value that is
automatically measured to the multi window. This is used when you wish to perform
successive measurements using the value that is automatically measured.

For the measurement functions of period A & period B, period A & A-to-B time interval,
pulse width A & A-to-B time interval, and pulse width A & pulse width B, both Meas1 and
Meas2 are copied.
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8.3 Setting the Auto Window

Copying the Auto Window Settings to the Single Window (Copy to Single Window)
Copies the X-axis setting that is set automatically based on the T value that is
automatically measured to the single window. This function can be used only for A-to-B
time interval measurement.

Selecting the Window to Be Displayed

Select the window to be displayed from below.

[Label]T: Window set using the Window Parameter Setting dialog box.

All: Shows the histogram of all windows and a list the statistical values for
each window.

Summation: Sums the histogram of all windows and displays the result.

Note

+  When making time interval measurements, only T/2 can be selected for WindowNum. All
and Summation cannot be selected.

* Meas2 of multi window for pulse width A & A-to-B time interval or period A & A-to-B time
interval always displays Window1.

IM 704510-01E
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8.4 Changing the Scale Value of the Histogram and
Time Variation Displays

Procedure

For a functional description, see 2.6.

Auto Scaling
Press the Auto SCALE key.

Note

Auto scaling cannot be performed in the following cases.

* When auto window is specified in hardware histogram mode.

»  When multi window or auto window is specified in time stamp mode.
+ When in inter-symbol interference analysis mode.

Manual Scaling
1.  Press the SCALE key to display the Scale menu.

Scale
- Link @ X center @) X Span &) ¥ High | Y Axis oW indounun
Meas1 76.006ms 66Ns 1e2 Lin 3T

Selecting the Scaling Item (only for dual measurement function)

2.  Press the Link soft key to display the Link menu.
Link

Meas1

Meas2

Link

3.

Press the Meas1, Meas2, or Link soft key to select the item to be scaled.

Setting the X-Axis Center

4. Press the X Center soft key and then set the center value using the rotary knob
or numeric keys.
Scale
o Link [ X Center @) X span |& Y High | Y Axis_ JoWindowNun
Meas1 166 .600NS 60Ns 1e2 Lin 3T

Selecting the X-Axis Span
5. Press the X Span soft key, and then turn the rotary knob to select the span

value.
Scale ]
- Link B X center P X Span |&) ¥ High [ ¥ Axis [ Windowlum
Meas1 106 . 000NS 156ns 1e2 Lin 3T

Selecting the Y-Axis Maximum
6. Press the Y High soft key, and then turn the rotary knob to select the Y-axis

maximum.
Scale ]
a Link B X Center @) X Span |@ Y High | Y Axis_ JoWindouwnum
Meas1 166 .600NS 156ns 1e5 Lin 3T
Selecting the Y-Axis Scale Type
7. Pressthe Y Axis soft key to select Lin or Log.
Scale
a Link | X Center @) X span |o) Y High | ¥ Axis e WindowNun
Meas1 106 . 000NS 156ns 100000 Lin Log 3T
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8.4 Changing the Scale Value of the Histogram and Time Variation Displays

Explanation

Auto Scaling

The X-axis and Y-axis is automatically set to values that are appropriate for the
measured data. The following limitations are present depending on the combination of
the sampling mode and window mode.

TimeStamp HardHist ISI
Single window  Yes Yes -
Multi window No Yes for Y-axis  No (Yes for A-to-B interval measurement only)
Auto window No Yes for Y-axis No

TimeStamp: time stamp mode, HardHist: hardware histogram mode,
ISI: inter-symbol interference analysis mode

Manual Scaling
X-axis and Y-axis scaling can be specified. The items that are specified vary depending
on the sampling mode and display format.

Histogram display when in hardware histogram mode or time stamp mode

(multi window or auto window)

Selectable range of the X-axis center: —50 ns to 3.200000000 pus (25 ps steps)

X-axis span selection: Select from 1.5, 3, 7.5, 15, 30, 60, 150, 300, 600 ns, 1.5,
3, and 6 us

Y-axis maximum selection: 10, 20, 40, 100, 200, 400, 1000, 2000, 4000, 10000,
20000, 40000, 100000, 200000, 400000, 1e6, 1e7, 1e8,
and 1e9 (Lin)
1e1, 1e2, 1e3, 1e4, 1e5, 1e6, 1e7, 1e8, and 1e9 (Log)

Y-axis scale type selection: Select from Lin (linear) or Log (logarithmic).

Histogram display when using single window in time stamp mode

Selectable range of the X-axis center: —50 ns to 20.000000000 us (25 ps steps)

X-axis span selection: Select from 1.5, 3, 7.5, 15, 30, 60, 150, 300, 600 ns, 1.5,
3,7.5,15, 30, 60, 150, 300, 600 us, 1.5, 3, 7.5, 15, and
30 ms

Y-axis maximum selection: 10, 20, 40, 100, 200, 400, 1000, 2000, 4000, 10000,
20000, 40000, 100000, 200000, 400000, 1e6, 1e7, 1€8,
1e9 (Lin)
1e1, 1e2, 1e3, 1e4, 1e5, 1e6, 1e7, 1e8, 1e9 (Log)

Y-axis scale type selection: Select from Lin (linear) or Log (logarithmic).

Time variation display in time stamp mode

Selectable range of the X-axis minimum: 0 to 320.0000000 ps (100 ns steps)

X-axis span selection: Select from 6, 12, 30, 60, 120, 300, 600 us, 1.2, 3, 6, 12,
30, 60, 120, 300, 600 ms, 1.2, 3, 6, 12, 30, 60, 120, 300,
600 s

Selectable range of Y-axis center: —50 ns to 20.000000000 us (25 ps steps)

Y-axis span selection: Select from 500 ps, 1, 2.5, 5, 10, 20, 50, 100, 200, 500 ns,

1,2.,5,10, 20, 50, 100, 200, 500 ps, 1, 2, 5, 10, 20 ms
The following limitations are present in manual scaling.

TimeStamp HardHist ISI
Single window Yes Yes -
Multi window (nT) Yes Yes Yes for X-axis center
Multi window (SUM) Yes for Y-axis Yes for Y-axis -
Multi window (ALL) Yes for Y-axis Yes for Y-axis -
Auto window (nT) Yes for Y-axis Yes for Y-axis -
Auto window (SUM) Yes for Y-axis Yes for Y-axis -
Auto window (ALL) Yes for Y-axis Yes for Y-axis -

TimeStamp: time stamp mode, HardHist: hardware histogram mode,
ISI: inter-symbol interference analysis mode
For dual measurement function, scaling can be specified on either Meas1 or Meas?2 or both (Link).

IM 704510-01E
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8.5 Reading Measured Results Using Markers

Procedure

2 (JET E]))

For a functional description, see 2.6.

Displaying Markers

1.  Press the MARKER key to display the Marker menu.
The menu item does not appear in inter-symbol interference mode since markers
cannot be used.

Harker
Marker W indouNur

oN 4T

2.  Press the Marker soft key to select ON.

Harker
a Link Marker DX Marker | |@Y Marker | Hovement [gWindouNur
X1&X2

Link | OFF [H] Xz ol » 4T

Selecting the Marker Control Item (only for dual measurement function)

3.  Press the Link soft key to display the Link menu.
Link

Heas1 HeaszZ Link

4, Press the Meas1, Meas2, or Link soft key to select the item to be scaled.

Selecting the Movement Speed of Markers
5.  Press the Movement soft key to select B or PP

To decrease the marker speed, select P>; to increase the speed, select P-p.

Harker
a  Link Marker X Harker |3 |@{ Marker | Hovement [&WindowNun
X1&X2 4]

Link OFF pN] | X1 L 4T

« Moving the X1 or X2 Marker Individually
6. Press the X Marker soft key to select X1 or X2.

Harker
a Link Marker |@X Marker [ |@Y Marker [ Hovement [Z)WindowNum
X1&X2

Link | oFF A |1 ol » 4T

7.  Turn the rotary knob to select the marker.
The measured value and frequency at the marker position are shown below the
main window.

« Moving the X1 and X2 Markers Simultaneously
6. Pressthe X1&X2 soft key.

Harker
a Link Marker DX Marker | |@Y Marker [ Hovement [oWindowNur
X1&X2

Link |oFF PN | %1 ol » 4T

7.  Turn the rotary knob to move the X1 and X2 markers simultaneously.

Turning ON/OFF the Marker Display

Markers can be used to read out data. Readout values are displayed in the area below
the main window. The marker and readout value displays can be turned ON/OFF also
by using Style of the DISPLAY key. For dual measurement function, markers are
displayed on both Meas1 and Meas2 windows. Marker operation can be performed on
either window or both windows (Link)
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8.5 Reading Measured Results Using Markers

Marker Type

» X Marker (X1, X2): On the histogram display, the measured value and frequency at
the X-axis coordinate of markers X1 and X2 are displayed. On
the time variation display, the time stamp and measured value are
displayed.

* Y Marker: Markers used to set the area for performing the statistical
calculation. The markers are valid when the statistical calculation
area is set to Marker. On the time variation display, two Y
markers, Y1 and Y2, are displayed.

Movement Range of the X1 Marker
Left of the X2 marker within the window (including the position of the X2 marker).

Movement Range of the X2 Marker
Right of the X1 marker within the window (including the position of the X1 marker).

Selecting the Movement Speed of Markers
»: Moves 1 dot at a time in the window.
pPp: Moves 5 dots at a time in the window.

Selectable Range of the Y Marker (for Histogram Display)
0 to 1000000000 (1€9)

Movement Range of the Y1 Marker (for time variation display)
Below the Y2 marker within the window (including the position of the Y2 marker).

Movement Range of the Y2 Marker (for time variation display)
Above the Y1 marker within the window (including the position of the Y1 marker).

Note

»  When measurement is performed on the auto window, the specified positions are
invalidated, and the marker positions are automatically set.

» If there are multiple data points at the marker position in the time variation display, the
average value is displayed.

+ If there is no data at the marker position in the time variation display, an asterisk (*) is
displayed.

» Ifthe Y marker value is greater than the Y-axis maximum (Y High) in histogram display,
the Y-marker is not displayed.
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8.6 Symbol Search

Procedure

E

6.
7.

8.

Setting the Link (only for dual measurement function)

9.

For a functional description, see 2.6.

Press the DISPLAY key to display the Display menu.

Tisplay
o Item Ja ’s a \@Uindownun
Histogram | Style Calc/Stat Window T 2

Press the Item soft key to display the ltem selection menu.
Tien

Histogram List TimeVar. pEtatistics

Press the List soft key.

Display

a Iten Ja [§ Humber [a a f@Block Num
List Jump 1 | Sync Pat. Window 12

Press the Window soft key to display the Window Parameter Setting dialog box.

Set the multi window or auto window according to the procedures given in section
8.2, “Setting the Multi Window” or 8.3, “Setting the Auto Window.”

Window Parameter Setting

Mode [Single__Multi___ puto] ] Modulation [_EFM] __EFM+___1-7__ ]

T Type [Measured T__Estimated T[]

[Copy to Single Window]

Not Adjustable Below

T Value |_0.038000us Frequency Zb.316MHZ
Center Span Left Marker Right Marker
Window [ 6.638000us] [66ns_] [ 6.619000us] [ 6.657660us ]

Press the ESC key to close the Window Parameter Setting dialog box.

Press the Sync Pat. soft key to display the Sync Pattern menu.

Sync PFattern
@Sunbol 1 Joosynbol 2 Jeosymbol 3 JoSymbol 4
None None None None [Previous Next

Press one of the Symbol 1 to Symbol 4 soft keys and turn the rotary knob to

select the symbol you wish to search.

Sunc Pattern
Fysunbol 1 Jo)symbol 2 Jeosymbol 3 J@pSumbol 4
3T 5T 4T 2T Previous Next

Press the Link soft key to select M1, M2, or Link.
Sync Pattern

F)Synbol 1 [o)Synbol 2 [c)Symbol 3 [@Symbol 4 Link

4T 6T 5T 3T 1 Lin{ [Previous Next

Executing the Search

10.

To search forward, press the Next soft key. To search backward, press the
Previous soft key.

When the Next soft key is pressed, the highlighted section moves from the current
line to the data line that is found in the forward direction. When the Previous soft
key is pressed, the highlighted section moves from the current line to the data line
that is found in the backward direction. If the symbol is not found, an error
message “Sync pattern does not exist.” appears.
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8.6 Symbol Search

Explanation

Conditions That Allows Symbol Search
Symbol search is possible only when using the multi window or auto window with the
sampling mode set to time stamp or inter-symbol interference analysis.

Setting the Link

When using the dual measurement function (period A & period B, period A & A-to-B time
interval, pulse width A & A-to-B time interval, or pulse width A & pulse width B), select
whether to search one of the measurement functions or both measurement functions
simultaneously.

M1: When you wish to search only the data in the left list.

M2: When you wish to search only the data in the right list.

Link: When you wish to search data in both lists (left and right) simultaneously.

Note

When the measurement function is set to period A & A-to-B time interval or pulse width A &
A-to-B time interval, M2 search is not possible. If you attempt to perform the search, an error
message “Sync pattern does not exist.” appears.
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Chapter 9 Statistical Calculation and Inter-Symbol Interference Analysis

9.1

Setting the Range and Parameters of Statistical

Calculation

Procedure

For a functional description, see 2.7.

For details on the settings related to the statistical calculation other than the
calculation range and calculation parameters, see section 7.4, “Setting the

Statistics Display.”

1.  Press the DISPLAY key to display the Display menu.

Tisplay

« Ttem a
Histogram

style

rs

Calcr/Stat

7S PUindounun
Window 3T

For Histogram Display and Statistics Display
2.  Press the Calc/Stat soft key to display the Calculation/Statistics dialog box.

- When Using the Multi Window or Auto Window

3.  Turn the rotary knob to select the parameter you wish to calculate, and then
press the SELECT key.
If you press the SELECT key on a parameter that is already selected, it is
deselected (the parameter will not be calculated).
Selecting All Clear and pressing the SELECT key sets all parameters to not be

calculated.

Calculation/Statistics Setting

@ 0T
@] Median

Statistics
2] Maximum @] Hininun
CR (z) dsaverage

@] Deviatiom
@] Mode

@] Deviation-T

All Clear

- When Using the Single Window
Selecting the Statistical Calculation Area
3.  Turn the rotary knob to select the Calculation Area parameter and then press
the SELECT key to select Window or Marker.

Calculation/Statistics Setting

Calculation

T Value

@ 0T
@] Median

Area

40 .000ns

Statistics

4 Maximum

Deviation
@] Mode

Window l !arker| I

@] Hininun
@] drAverage
@] Deviation-T

All Clear
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9.1 Setting the Range and Parameters of Statistical Calculation

Setting Constant T

4.

5.

Turn the rotary knob to select T Value, and then press the SELECT key to show
the value entry area.

When using the dual measurement function (period A & period B, period A & A-
to-B time interval, pulse width A & A-to-B time interval, or pulse width A & pulse
width B measurement), settings for Meas1 and Meas2 are available, because
the constant is set for each measurement function.

Set constant T using the numeric keys.

Setting the Statistical Calculation Parameter

6.

Turn the rotary knob to select the parameter you wish to calculate, and then
press the SELECT key.

If you press the SELECT key on a parameter that is already selected, it is
deselected (the parameter will not be calculated).

Selecting All Clear and pressing the SELECT key sets all parameters to not be
calculated.

Selecting the Calculation Polarity (Only when polarity can be selected. See the
explanation.)

7.

9.

Press the ESC key to close the Calculation/Statistics Setting dialog box.
Tisplay

l« TItem Ps Ps aCalcSlopela
Histogramn Style CalcsStat | ATBT&A4ET | Window

Press the CalcSlope (or Calc Pol) soft key to display the Calculation Slope (or

Calculation Polarity) menu.
Calculation Slope

ATBT ALBT ATBT ATBT&AIBT

Press the soft key corresponding to the polarity you wish to set.

For Time Variation Display

2.

Press the Calc/Stat soft key to display the Calculation/Statistics Setting menu.

- Selecting the Statistical Calculation Area

3.

Turn the rotary knob to select the Calculation Area parameter and then press
the SELECT key to select Window, Marker, or Block.

When using the dual measurement function (period A & period B, period A & A-
to-B time interval, pulse width A & A-to-B time interval, and pulse width A &

pulse width B), Block is not available.
Calculation/Statistics Setting ]

Calculation Area [Window] Marker__Block_]
Statistics
T.Average @] T.Maximum [@] T.Mininum
T.Peak-Peak w T.0 [@] T.(d-Average)

T. (P-P-Average) (o] T.RF

All Clear
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9.1 Setting the Range and Parameters of Statistical Calculation

Explanation

« Setting the Statistical Calculation Parameter
4. Turn the rotary knob to select the parameter you wish to calculate, and then
press the SELECT key.
If you press the SELECT key on a parameter that is already selected, it is
deselected (the parameter will not be calculated).
Selecting All Clear and pressing the SELECT key sets all parameters to not be
calculated.

Setting the Calculation Area Using Markers (When Marker is selected for the
statistical calculation area)

1.  Press the MARKER key to display the Marker menu.

2.  Press the Marker soft key to select ON.

Harker
Marker [©X Harker [© @Y Harker [© Hovement

OFF @' Xz X1&X2 Yz Y1&Y2 E‘ 44

3.  Press the X Marker or Y Marker soft key and turn the rotary knob to move the
marker to set the calculation area.

Setting the Statistical Calculation Area

Select the area for performing statistical calculation from the below. However, Block is

selectable only when using the single measurement function (period, A-to-B time

interval, or pulse width measurement) on the time variation display.

* Window: Entire displayed window.

* Marker: Area enclosed by X1, X2, Y1, and Y2 markers.

* Block: Specified block when performing block sampling (all the data when block
sampling is OFF).

Note

The window for the histogram display is determined by the scale of the measured axis (X-
axis). The window for the time variation display is determined by the scale of the time stamp
axis (X-axis).

Statistical Computation Parameters

Select from below. The calculated parameters and the calculated area differ between
histogram display and time variation display. For details on each calculation parameter,
see page 2-22.

Histogram Display Time Variation Display
+ Average + T.Average
+ Maximum + T.Maximum
e Minimum *  T.Minimum
+ Peak-Peak + T.Peak-Peak
L) e To
e ofT » T.(o/Average)
» o/Average » T.(P-P/Average)
» Deviation + T.RF
» Deviation/T
* Median
* Mode
Note

The measured values of calculation parameters that are not turned ON are displayed using
asterisks (*****) on the statistics display.

Constant T(T Value)
Constant T is set only for histogram display.
Selectable range: 1 ns to 250 ns (25 ps steps)
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9.1 Setting the Range and Parameters of Statistical Calculation

Selecting the Calculation Polarity/Slope

Statistical calculation can be performed on the data of the specified slope or polarity.
The positive slope/polarity, the histogram of the slope/polarity, and both slopes/polarities
are displayed in red, light blue, and orange, respectively.

You can make the selection in the following cases.

A-to-B time interval measurement with the slope setto A!B!

« ATBT: Calculates the statistics on the data from the rising edge of
CH A to the first rising edge of CH B.

« AlBT: Calculates the statistics on the data from the falling edge of
CH A to the first rising edge of CH B.

« AIBT: Calculates the statistics on the data from the rising or falling
edge of CH A to the first rising edge of CH B.

« ATBT&A!BT: Calculates the statistics on the data from the rising edge of

CH A to the first rising edge of CH B and from the falling
edge of CH A to the first rising edge of CH B.

A-to-B time interval measurement with the slope setto A!B/

« ATBI: Calculates the statistics on the data from the rising edge of
CH A to the first falling edge of CH B.

« AlB!: Calculates the statistics on the data from the falling edge of
CH A to the first falling edge of CH B.

- AlB!: Calculates the statistics on the data from the rising or falling
edge of CH A to the first falling edge of CH B.

« ATBl&A!BI: Calculates the statistics on the data from the rising edge of

CH A to the first falling edge of CH B and from the falling
edge of CH A to the first falling edge of CH B.

Pulse width measurement with the polarity set to [~}

T Calculates the statistics only on the positive side.
[k Calculates the statistics only on the negative side.
* ol Calculates the statistics on the sum of the positive and negative polarities.

* | |&[ o} Calculates the statistics on the positive side and negative side.
Pulse width A & A-to-B time interval measurement with the polarity set to Ak} A 1B

« Al |ATBT: Calculates the statistics only on the positive side.
. A|_|2|A¢BT: Calculates the statistics only on the negative side.
© Al A IBT: Calculates the statistics on the sum of the positive and

negative polarities.
« Al |ATBI&A[ JAIBL:  Calculates the statistics on the positive side and
negative side.
Pulse width A & A-to-B time interval measurement with the polarity set to
Al A B!

« Al |ATBI: Calculates the statistics only on the positive side.
« Al jAlBI: Calculates the statistics only on the negative side.
© Aol A B! Calculates the statistics on the sum of the positive and

negative polarities.
+ Af| JATBT&A[ |JAlBT:  Calculates the statistics on the positive side and
negative side.

Pulse width A & pulse width B measurement with the polarity set to Ajj AIB1

« A Bl | Calculates the statistics only on the positive side.
« Al B[ Calculates the statistics only on the negative side.
* AlBlolBlo: Calculates the statistics on the sum of the positive and

negative polarities.
+ A&B[H| |, A&B[ |: Calculates the statistics on the positive side and negative side.
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9.2 Setting the Inter-symbol Interference Analysis

For a functional description, see 2.7.
Selecting the Inter-symbol Interference Analysis Mode
1.  Press the MODE key to display the Mode selection menu.

2.  Press the ISl soft key.
Flode

TimeStamp | HardHist ISI

Selecting the Measurement Function
3.  Press the FUNCTION key to display the Function menu.

Function
aFunction | Chammel [ Polarity

Pulse WidtH ChB

4.  Press the Function soft key to display the Function selection menu.
Function

Pulse Width PU > TI PU > PU

5.  Press the soft key corresponding to the measurement you wish to select.
PW-—TI indicates pulse width A—A-to-B time interval measurement; PW—PW
indicates pulse width A—pulse width B measurement. If you select PW—TI, press
the Slope soft key to select the polarity/slope (see section 5.7 for details).

Selecting the Histogram Display

6. Press the DISPLAY key to display the Display menu.
Display

. Item [« Link  [@fieasi NurgheasZ Numa 7S
List Junp ON 1 1 Window sync.Pat.

7.  Press the ltem soft key to display the Display Item menu.
Tten

Histogran List

8.  Press the Histogram soft key.

Display,
a  Item Ja Sync A A A
Window

Histogram Style OFF @ CalcrStat JISI Settin

Selecting the Display Style

9.  Press the Style soft key to display the Display Style menu.
Tisplay Style

Ouverlap

OFF  PN|

10. Press the Overlap soft key to select ON or OFF.

Turning ON/OFF the Sync Function
11. Press the Sync soft key to turn ON or OFF the Sync function.
If the Sync function is turned ON, symbol search setting for the list display is

necessary. For the setup procedure, see section 8.6, “Symbol Search”.
Tisplay

a  Item Ja Sync A A A
Histogram Style ON | CalcsStat JISI Setting] Window
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9.2 Setting the Inter-symbol Interference Analysis

Selecting the Statistical Calculation Parameters to Be Listed
12. Press the Calc/Stat soft key to display the Calculation/Statistics Setting dialog box.

Calculation/Statistics Setting

Statistics
2] Maximum @] Hininun
@] drAverage
Deviation @] Deviation-T

@] Mode

All Clear

13. Turn the rotary knob to select the statistical calculation parameter to be displayed
in the list, and then press the SELECT key.

« Pulse Width or Pulse Width A—Pulse Width B measurement

14. Press the ISl Setting soft key to display the ISI Setting menu.

ISI - :Space «f» :Mark
a Hode | Polarity | Trigger & @ [J&o oo [ Target
CombinationC:+ [@:+]|C @ 1T 1T Prev. O

Selecting the Extraction Mode

15. Press the Mode soft key to display the Mode selection menu.
Mode

-1
Single [Combination Betueen
| J—

16. Press one of the soft keys Single, Combination, or Between.

Setting the Polarity of Mark/Space
17. Press the Polarity soft key to select whether spaces will be positive ((O:+) or

marks will be positive (@:+).

ISI <> :Space «f» :Mark
o  Hode Polarity Trigger | o Target
Single [O:+] @:+|[] @ 1T Prev. @

« When the extraction mode is set to Single
Selecting the trigger

18. Press the Trigger soft key to select C > or «@lD.

IST > :Space el :Hark
a Hode Polarity Trigger [ a Target
Single [O:+ @:+]| O [@w] 1T Prev.O

Selecting the Window to Be Used as a Trigger
19. Press the T or @ soft key and then turn the rotary knob to select the

window to be used as a trigger.

IST _>:Space <@ :Mark
a HMode Polarity Trigger g @ a Target
Single [O:+ @:+]| O [@w] 4T Prev. O

Selecting the Data to Be Extracted

20. Press the Target soft key to display the Target selection menu.
Target,

Prev. O Next O Both O
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9.2 Setting the Inter-symbol Interference Analysis

21. Select Prev...., Next..., or Both....

ISI > :Space &l :Hark
a  Hode Polarity Trigger [§ & a Target
Single [O:+ @:+]| O [@w] 1T Next O

« When the extraction mode is set to Combination
Selecting the trigger

18. Press the Trigger soft key to select O @ or @O.
ST ©_-:Space &M Hark

a Mode | Polarity | Trigger @ <o [&0 @ [a Target
Combinatio ®::C8 @O 1T 1T Prev. @

Selecting the Window to Be Used as a Trigger
19. Press the C or @@ soft key and then turn the rotary knob to select the

window to be used as a trigger.
I5T ——:Space <l Hark

a Mode | Polarity | Trigger &) <o [|& ®® [a Target
Combinatio ®::C8 @O 1T ?T Prev. @

Selecting the Data to Be Extracted

20. Press the Target soft key to display the Target selection menu.
Target

Prev. @ Next O

21. Select Prev... or Next....
ISI > :Space &l :Hark

a Mode | Polarity | Trigger &) <o [|& ®® [a Target
Combinatio ®::C8 @O 1T ?T Next O

« When the extraction mode is set to Between
Selecting the trigger

18. Press the Trigger soft key to select O-O or @-@.
ST <> :Space @ :Hark

< Mode [Polarity | Trigger [ @ [ @

Betueen [O:+] @::+|0-O [@-@] 1T 1T

19. Press the T or @@ soft key and then turn the rotary knob to select the

window to be used as a trigger.

IST > :Space el :Hark
« Mode | Polarity | Trigger oo @@ [& @&
Betueen O+ @:+|o-O'j@-@| 1T aT

« Pulse width A—A-to-B time interval measurement
14. Continuing from step 11 above, press the ISI Setting soft key to display the ISI
Setting menu.

ISI - :Space «f» :Mark
o Hode Polarity Trigger | @ o Target
Single JoO:+ O |- 4T Prev.AtBL

Selecting the Extraction Mode

15. Press the Mode soft key to display the Mode selection menu.
Mode

-1
Single [Combination
| JE—

16. Press the Single or Combination soft key.
IST <_>:Space < :Mark
a HMode Polarity Trigger g @ a Target
Single JoO:+ O |- 4T Prev.AtBL
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9.2 Setting the Inter-symbol Interference Analysis

Setting the Polarity of Mark/Space
17. Press the Polarity soft key to select whether spaces will be positive ((O:+) or
marks will be positive (@:+).

TSI c_o:Space <@ :Hark

o Hode Polarity Trigger | & o Target
single [0+ @:+] O [m] 4T Prev.alBd

« When the extraction mode is set to Single
Selecting the trigger

18. Press the Trigger soft key to select C > or <.

ISI > :Space «f» :Mark
a  Hode [ Polarity Trigger |@ o Target
single [O+] @:+|D] ™ 1T Prev.atBd

19. Press the C > or @@ soft key and then turn the rotary knob to select the

window to be used as a trigger.

ISI - :Space «f» :Mark
o Hode Polarity Trigger |@ o Target
single [O+] @:+|D] ™ 4T Prev.atBd

Selecting the data to be extracted (only when Target has selections)

20. Press the Target soft key to display the Target selection menu.
Target

Prev ATBY Next AlBL

21. Select Prev... or Next....

ISI > :Space «f» :Mark
o  Hode Polarity Trigger | a Target
Single O] @i+ @l L 4T Next AlB

« When the extraction mode is set to Combination
Selecting the trigger

18. Press the Trigger soft key to select O@ or @O.
TST ©_- :Space &l Mark

< Node [ Polarity | Trigger [ @ &7 Co |- Target
Combinatio e::joe 1T 1T Prev.AdBl

Selecting the Window to Be Used as a Trigger
19. Press the C > or @@ soft key and then turn the rotary knob to select the

window to be used as a trigger.
IST _>:Space <@ :Mark

« tode [ Polarity | Trigger [&) @ [@ <o [ Target
Combinatio e::joe ar 5T Prev.AdBl

Selecting the data to be extracted (only when Target has selections)

20. Press the Target soft key to display the Target selection menu.
Target

Prev.AJBT]| Hid. ATBT | Next AdBT

21. Select Prev..., Mid..., or Next...

IST - :Space & :Hark
- Hode r’Pulaur-itg Trigger [0 <> [& @® [« Target

CombinationC :+ O.l ® O | 4T - MaxT | 4T - MaxT | Hid. ATBT
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9.2 Setting the Inter-symbol Interference Analysis

Explanation

Selecting the Display Style
By turning OFF Overlap, the histogram of the extracted data and that of all spaces or
marks can be displayed separately.

Turning ON/OFF the Sync Function

Select ON to start analyzing from the searched pattern using the symbol search function
or OFF to analyze the all the measured values. For the setup procedure of the symbol
search function, see section 8.6, “Symbol Search”.

Statistical Parameters That Are Listed

The statistics of all marks (spaces) and extracted data and the number of samples are
listed for each window. The statistical calculation parameters are set using the
Calculation/Statistics Setting dialog box (see page 9-6). However, only the top two
parameters are displayed.

Selecting the Extraction Mode

Select from the following.

« Single: Activates the trigger on a Space or Mark and analyzes the data around
the trigger.

+ Combination: Uses the sequence of a space followed by a mark or a mark followed
by a space as a trigger and analyzes the data around it.

» Between: Uses a mark or a space existing between two spaces or two marks as
a trigger and analyzes the data between them.

Selecting the Polarity of Mark/Space
Select whether spaces will be positive (+) or marks will be positive (+).

Selecting the Trigger/Selecting the Data to Be Extracted

You can select which mark or space will be used as a trigger. The types of trigger that
can be selected vary depending on the extraction mode.

The data around or between triggers can be extracted, but the data that can be extracted
vary depending on the extraction mode as shown below. In the table below, >
represents a space and <@ represents a mark. On the TA720, you can select which
window will be marks and which will be spaces.

« Pulse width measurement or pulse width A—pulse width B measurement.

Mode Trigger Target Explanation

Single - Prev. @/Next @/Both @  Extracts the data immediately before or
< Prev. O/Next O/Both (O  after the trigger or both

Combination CO@ Prev. @/Next O Extracts the data immediately before or
SO Prev. O/Next @ after the trigger

Between O-O - Extracts the data between two spaces
®® - Extracts the data between two marks

IM 704510-01E
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9.2 Setting the Inter-symbol Interference Analysis

Pulse width A & A-to-B time interval measurement.

Slope = AHlo ATBT

Mode Polality  Trigger Target Explanation
Single O+ - Prev. ATBT Extracts the front edge or
O+ - Next ATBT back edge of the trigger
@+ O Next ATBT
@+ @ Prev. ATBT
Combination O+ (@] J Prev. ATBT/Next ATBT  Extracts the front edge,
O+ [ @) Mid. ATBT middle edge, or back
@+ O® Mid. ATBT edge of the trigger
@+ SO Prev. ATBT/Next ATBT
Slope = Aj--] AlBT
Mode Polality  Trigger Target Explanation
Single O+ - Next AlBT Extracts the front edge or
O+ - Prev. ALBT back edge of the trigger
@+ [ Prev. ALBT
®+ @E Next ALBT
Combinaton ~ O+ O® Mid. AlBT Extracts the front edge,
O+ SO Prev. ALBT/Next ALBT  middle edge, or back
@+ C® Prev. ALBT/Next ALBT  edge of the trigger
@+ OO Mid. ALBT
Slope = AlHi-| AIB
Mode Polality  Trigger Target Explanation
Single O+ [ Prev. ATBT/Next ALBT  Extracts the front edge or
O+ - Prev. ALBT/Next ATBT  back edge of the trigger
@+ -] Prev. ALBT/Next ATBT
®.+ E Prev. ATBT/Next ALBT
Combination O+ (@ Prev. ATBT/Mid. ALBT/  Extracts the front edge,
Next ATBT middle edge, or back edge
O+ SO Prev. ALBT/Mid. ATBT/
Next ALBT
@+ O@® Prev. ALBT/Mid. ATBT/
Next ALBT
@+ OO Prev. ATBT/Mid. ALBT/
Next ATBT
Slope = AH| ALBT
Mode Polality  Trigger Target Explanation
Single O+ [ Prev. ATBJ Extracts the front edge or
O+ - Next ATBJ back edge of the trigger
@+ O Next ATBJ
@+ L Prev. ATBI
Combinaton ~ O+ @ J Prev. ATBJ/Next ATBJ  Extracts the front edge,
O+ [ @) Mid. ATBL middle edge, or back edge
@+ (@] J Mid. ATBL of the trigger
@+ OO Prev. ATBl/Next ATBL
Slope = Al ALBT
Mode Polality  Trigger Target Explanation
Single O+ - Next AlBJ Extracts the front edge or
O+ L Prev. ALBl back edge of the trigger
@+ [ Prev. ALBl
®+ @ Next AlBl
Combinaton ~ O+ O® Mid. AlBl Extracts the front edge,
O+ SO Prev. ALB{/Next AlB!  middle edge, or
@+ O® Prev. ALB/Next ALBl  back edge of the
@+ OO Mid. AlBl trigger
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9.2 Setting the Inter-symbol Interference Analysis

Slope = AlH-| A1B!

Mode Polality  Trigger Target Explanation

Single O+ > Prev. ATBJ/Next ALBl  Extracts the front
O+ aE» Prev. ALB{/Next ATB!  edge or back
@+ ([ Prev. ALBJ/Next ATBl  edge of the trigger
o+ @E Prev. ATBl/Next ALBL

Combination O+ @ J Prev. ATB{/Mid. ALBl/  Extracts the front

Next ATBJ edge, middle edge, or

O+ SO Prev. AlB{/Mid. ATBl/  back edge of the
Next AlBJ trigger

@+ - Prev. ALB{/Mid. ATBJ/
Next ALBL

@+ SO Prev. ATB{/Mid. AlBl/
Next ATBL

Use of Color in Histogram Displays
» Histogram of the extracted data
« Datafor A9 |ATBT or Al-| JATB!L: Red
- Datafor Al IPALBT or Al IP/ALBL: Blue
» Histogram of all spaces or marks
- Data for AP|_JATBT or AJ9_JATB!: Pink
« Datafor Al IMALBT or Al IMALBL: Light blue

Note

In “pulse width A—pulse width B” or “pulse width A—A-to-B time interval” measurement, if
continuous measurement fails 256 times, analysis is not possible. In this case, a warning
message is displayed, and the data becomes invalid.
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9.3 Examples of Inter-symbol Interference
Analysis

Pulse Width Measurement
When the trigger is set to Single (Space)
Analyzes the Mark data immediately before the Space (3T)

Mark Space Mark Space Mark Space Mark Space Mark

Trigger l Trigger 1 Trigge

| Analyzes the applicable Mark data.

Setting
Mode: ISI
Function: PulseWidth
> Slope: [}
Display > Window: Window setting suitable for the measured signal
> ISI Setting > Mode: Single
> Polarity: O+
> Trigger: T O
> :3T
> Target: Prev G

2002,08-12 10:37:24

ISI Pulse Width AFE Event 10000 Interval Min
Inhibit Off Ref .Clock Int. Auto Arming
Chh: ©.000U ChB: 0.000U Sync. Off
Histogran(All Mark)
1e3 : H
r . \ \ . Histogram display
L1 ) il
— Histogram(Selected Mark) Single O :+ T(“iq: “o 3T Prev. @ ! Of a" Mark data
1e. H
- ‘ . e : Histogram display
- T T of extracted Mark data
4T 5T 6T 2T |
T nué.in_s](nll) P-PInsI(AIT) NORIT)[ A ns1(Sel) [P-PIns1(Sel) 1)
3 111,375 B 1621 111.1208 4,400 554
[ 47 156.5475 Z4.050 1262 149.6675 ZZ .50 391
|57 182.8575 24.625 799 181.7925 20.450 261
6T 220.7475 23.450 562 220.4275 21.125 156
71 263.4650 27.125 360 262 .8059 24.900 106
[ 87 301.8350 33.675 239 301.150 23.050 [3}
91 337.8375 33.975 116 337.825 18.625 33
19’ 374.825 16.8080 74 373.250 13.650 13
11T7] 414.900 9.875 8 412.875 5.525 3
[147 _ 525.9] 1ST_©_>:Space e :Mark_|
HMode Polarity Trigger @ — Target
Wl?‘single st =k |‘Preu.. <—Set “analyze the Mark
Histogram . .
T I I I I I ] data immediately before
the Space(3T)”
Statistical values of Statistical values of
all Mark data the extracted Mark data
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9.3 Examples of Inter-symbol Interference Analysis

Pulse Width A—Pulse Width B Measurement
When the trigger is set to Combination (Space/Mark)
Analyzes the Mark data of CH B immediately before the Space (3T)—Mark (7T)
combination pattern of CH A

Mark Space Mark Space Mark Space Mark Space Mark
CH A measurement | 11T |3T 3T 6T 14T 3T
Trigger Trigger

Analyzes the applicable Mark data. |

Setting
Mode: ISI
Function: PWA — PWB
> Slope: A [Hlo] B e
Display > Window: Window setting suitable for the measured signal
> ISI Setting > Mode: Combination
> Polarity: O+
> Trigger: O@®

> 3T

>@:7T

> Target: Prev. <l

> Sync: OFF
2002,08/12 10:39:15
PU AR & PW BRlY  Event 10000 Interval Hin

Inhibit Off Ref .Clock Int. Auto Arming
ChA: ©.000V ChB: 0.006V Sunc. Off

Histogram(Aall Mark)

[ ‘

A AAA AN

H il
Histogran(Selected Mark) Combi. ©:+ Trig: O (31)->®@(7T) Prev

Histogram display
(Displays all Mark data and
extracted Mark data overlapped)

iy

T '\nlm_L_L

3T g%% 9T
T [AvednsT(ATT) [P-PInsI(AIT) [NC [ Aves 1(8e1) [P-PInsI(3el) [H )]

3T 110.7875 B 1618 112.325 PI.775 47
4T 150.0560 .700 1195 151.356 |‘3.?ZS 17
K 183.1725 .875 852 182.775 B8.775 11
[ 6T 221.1175 %.‘300 978 221.125 9.900 9
7 263 .0000 .0Z5 335 264.175 7.700 4
| BT 302Z.6256 15.7725 208 300.650 0.000 1
97| 338.5400 15.360 122 335.750 3.900 Z
10T 375.050 18.860 77 372.525 0.600 1
1T 411.925 16.156 12 416.325 0.000 1
[T 524.9 ___IST ©— :Space & ‘fark__|
X Tten S onbinat o %ﬂr:?* [c® 0 r [‘res | «—Set “analyze the Mark data
"‘““g““l i I I I I T immediately before the
Space(3T) and Mark(7T)
sequence”
Statistical values of  Statistical values of
all Mark data the extracted Mark data

Note

In the pulse width A—pulse width B measurement function in inter-symbol interference
analysis mode, the constant T value of the window setting for MEAS1 (measured results of
CH A) applies also to Meas?2.

sisAjeuy 9ouaiapialu] [OqIAS-19]U] pue uoieNdJe) |Bd1ISIelS
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9.3 Examples of Inter-symbol Interference Analysis

When the trigger is set to Between (Space-Space) and the data of ChA and ChB
are offset

Analyzes the Mark data of ChB that is in between Space (3T)-Space (3T) of ChA by
specifying the analysis start point using the symbol (Sync Pattern) search.

Mark Space Mark Space Mark Space Mark Space Mark Space Mark Space Mark
I Sync Pattern -

CHAmeasurementST 3T GT[ 14T ]3T[ 7T ]ST[ 6T ]3T

~~ _Trigger Trigger~

A

CHBmeasuremem[ 6T]8T[ 1T ]ST[ 1T ]3T6T[ 14T ]3T[ 7T ]3T[ eT]

Sync Pattern

| Analyzes the applicable Mark data. |

Setting

Mode: ISI
Function: PWA—-PWB
> Slope: A [0 B [l
Display > Window: Window setting suitable for the measured signal
> ltem: List (to set the Sync Pattern)
> Sync PatternSet the start pattern of ISI analysis
> Item: Histogram (to display the ISI analysis results)
> Sync: ON
> ISI Setting > Mode: Between
> Polarity: O+
> Trigger: O-O

> :3T
> >:3T
- - 20020812 10:39:56
181 PU ARl & PW BFe Fvent 10000 Interval Hin
Inhibit Off Ref .Clock Int. Auto Arning
ChA: 0.008U ChB: ©.808U Sync. Off — -

Histogram(All Hark)

1e;

r Histogram display of
L‘LJ‘“JNJJJWM J " all Mark data

Histogram(Selected Mark) Between O+ ig: O3T)--O(3T)

1e

I N B N Histogram display of
Lot i L il al extracted Mark data

=1 |
3T 4 9T 1 T
T [ Ave (RSI(AT1) [ P-PINST(AID) W)m NIEET)]
Ej 110.7875 B 1618 111.4500 123.990 183
[ 150.0500 2.700 1195 149.962% 19.850 115
5 183.1725 4.875 852 181.625 22.175 66
6 221.1175 4.900 570 219.875 19.825 48
[ 7T 263.6600 3.025 335 264.250 16.500 20
) 302.0250 9.2725 200 300.725 10.200 16
[ 9T 338.5400 9.300 12Z 338.400 11.600 ]
10’ 375.658 8.500 77 376.425 11.700 5
1T 411.925 6.150 1z 414.456 3.775 Z
[141  524.9 ISI_C__:Space < :Mark,
[« Mode Polarity Trigger [ O & | & «
F el == I === Lo o1 <—Set “analyze the Mark data
»
I I I I I T between two Spaces(3T)

Statistical values of  Statistical values of
all Mark data the extracted Mark data

Note

In the pulse width A—pulse width B measurement function in inter-symbol interference
analysis mode, the constant T value of the window setting for MEAS1 (measured results of
CH A) applies also to Meas?2.

9-14
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9.3 Examples of Inter-symbol Interference Analysis

Pulse Width A—A-to-B Time Interval Measurement
When the trigger is set to Single (Space)
Analyzes the ALBT data from the front edge of Space (3T)

Space Space Space Space
Mark Mark Mark Mark Mark
CH A measurement | 11T [3T] 11T [3T[3T|6T 14T 31 7T
Fgger i?igger ‘Trigger
CH B measurement ‘ ‘
| | |
| Analyzes the applicable AlBT data. |
Setting
Mode: ISI

Function: PWATI
> Slope: PW [Hlf A1 B lor PW [Ho{AlBT
Display > Window: Window setting suitable for the measured signal
> ISI Setting > Mode: Single
> Polarity: @:+

> Trigger: O
> >:3T
> Target: Prev ALBT (indicates the front edge of 3T Space)
20020812 15:29:48
ISI PU AR & TI ABT  Event 10000 Interval Hin
Inhibit Off Ref .Clock Int. Ext.Aarningt Delayoff

ChAa: ©.6320 ChB: 0.000U Phase 2.0ns

unc . 0ff
Histogran(all A4BT)

1e3

L Histogram display of
Y Lok 1 all Mark data

Histogram(Selected ATBT) Single @®:+ Trig: O 3T Prev.ABT

Histogram display of

L WH extracted Mark data

—15ns __—————-bmas — T
Stat g ATl Selected >
Avelns] 71925 — gH.ww:\w
OlnsT 1.5525 1.3125
G/TZ1 10.246744 8.658619
Hun 4999 1245

- | IST < :Space -:":IT_
T singie |c‘,’?i“%3||@“|"“'e.r |° a | <—Set “analyze the AlBT data,
“‘“"“”’"l : : : : : - the front edge of
Space(3T)-Mark(7T)
sequence”

Statistical values of
the extracted Mark data

Statistical values of
all Mark data

Note

Due to the limitation of the continuous measurement conditions, signals can be acquired at
higher speeds when PWA—ATBT or PWA—AUBT is selected as compared to when
PWA—A 1B 1 is selected (see “Continuous Measurement Conditions” on page2-7).
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9.3 Examples of Inter-symbol Interference Analysis

AT to BT Measurement Excluding the Minimum Mark or Space
Analyzes the AT to BT data excluding the minimum Mark or Space (3T)

Space Space Space Space
Mark Mark Mark Mark Mark
CH Ameasurement | 117 [37] 11T [37[3T]6T 141 [31] 77
2L L L
Trigger

CH B measurement ;

|
| Analyzes the applicable AlBT data. |
Setting
Mode: ISI

Function: PWA-TI
> Slope: Al AIB lor A F/ATBT
Display > Window: Window setting suitable for the measured signal
> ISI Setting > Mode: Combination
> Polarity: @:+
>Trigger: O@

> : 4T-MaxT (specify all Spaces greater than 4T)

> @ : 4T-MaxT (specify all Marks greater than 4T)

> Target: Mid. ATBT
19980104 23:28:32
181 PU AR & TI AtBT GateTime 1.0066ns Interval Hin
Inhibit Off Ref .Clock Int. Ext.Armingt Delayoff
ChA:  8.7668U ChB: ©.860U Sync. Off Phase 2.6ns
Histogram(all ATBT)
1e3
L | ——— Histogram display of
51 I
Histogqram(Selected ATBT) Combi. @:+ Triq: CO(4T —)->@®(4T -) Hiddle ATBT a" Mark data
1e3
[ ——— Histogram display of
L M] extracted Mark data
—15ns 52Ns
Stat < ATl [~ Selected
Avelns] 6. 3900 6.4725
d 1.5375 0.9966
a/T 10. 155405 6.534710
Nun 9809 1359

— IST T~ :Space <l :Hark,

= tode rIpc_ularit_ Trigger [ — [@ [~ Target | Set “ana|yze ATBT data

+ [@}]|[C®] @0 |4T - MaxT | 4T - maxT | mid. athr

[« Ttem J4LombinationO:
"iswf"a“l : ,l ,l ,l ,I - of Space (4T-Max) and
Mark (4T-Max)"

Statistical values of

Statistical values of the extracted Mark data

all Mark data

Due to the limitation of the continuous measurement conditions, signals can be acquired at
higher speeds when Afol| ATBT or Aj-l-| ALBT is selected as compared to when
Slope: APQI A!B1 is selected (see “Continuous Measurement Conditions” on page2-7).
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Chapter 10 Storing Setup Information to the Internal Memory and Recalling Setup Information

10.1 Storing the Setup Parameters to the Internal
Memory

Procedure

Explanation

For a functional description, see 2.8.

1.  Press the UTILITY key to display the Utility menu.
Itility

a Device [fg Address [a - a S
GP-1B 1 Netuwork Memory Selftest [Calibratio INE)(tl/Z l

2.  Press the Memory soft key to display the Memory menu.
[ StoresRecall Memory_______ ]
@ Humber Ja Comment

0 HMEMGO Store Recall

Selecting the Memory Number

3.  Turn the rotary knob to select the memory number.

Store-Recall Hemory
@ Humber Ja Comment
4 MEMO4 Store Recall

Setting a Comment

4. Press the Comment soft key to display the keyboard, and enter the characters for
the comment.
By default, MEM + a 2-digit memory number is specified as in MEMO5.
For the procedure to set the character string, see section 4.4.

TESTO4

m  INSERT
1 2'3 4"5 617 qulg , JEEL NS EHT
CEslA|BCIDIE[FIGIHTILJIK]LIH
cLR TH]O[PIOlR[SITUV]WIXTY]Z]
S 3 P2 3 1 I A I )
Executing the Store Operation
5. Press the Store soft key to execute the store operation.

Settings That Are Stored

Measurement conditions and display parameters that are set using the following keys
are stored.

MODE key, FUNCTION key, SAMPLE key, INPUT key, DISPLAY key, SCALE key, and
MARKER key

Selecting the Memory Number

Select from the following 32 memory numbers. If the setup parameters are already
stored at the selected number, the previous data is overwritten.

0 to 31

Setting a Comment
The maximum number of characters for a comment is 10. A comment can be entered
for each memory number.

Note

+ The stored setup parameters are not cleared even if you initialize the settings on the TA720.
» For details on parameters that are not stored, see page 13-3.

IM 704510-01E
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10.2 Recalling Setup Parameters

Procedure

Explanation

For a functional description, see 2.8.

1.  Press the UTILITY key to display the Utility menu.
Itility

a Device [ig Address [a a - S
GP-1B 1 Netuwork Memory Selftest [Calibratio INE)(tl/Z I

2.  Press the Memory soft key to display the Memory menu.
[ StoresRecall Memory_______ ]
@ Humber Ja Comment

0 HMEMGO Store Recall

Selecting the Memory Number
3.  Turn the rotary knob to select the memory number containing the setup parameters

you wish to recall.

Store-Recall Hemory
@ Humber [a Comment
4 MEMO4 Store Recall

Executing the Recall Operation
4. Press the Recall soft key to recall the setup parameters.

Recalled Parameters
When setup parameters are recalled, the TA720 setup is changed to the stored setup
parameters.

Selecting the Memory Number
Select from the following 32 memory numbers.
0 to 31

10-2

IM 704510-01E



Chapter 11 Saving/Recalling Data and Outputting Screen Images

11.1 Using the Floppy Disk

Setup parameters, measured results, statistical calculation results, and screen images
can be saved to the floppy disk. On models with the optional “Ethernet interface + PC
card drive (/C10 option),” data saved to the floppy disk can be accessed from a PC via
the Ethernet network.

Floppy Disks That Can Be Used
The following types of 3.5" floppy disks can be used. Formatting is also possible on the
TA720.
» 2HD: Formatted to 1.44 MB using MS-DOS.
» 2DD: Formatted to 720 KB using MS-DOS.

Inserting the Floppy Disk into the Floppy Disk Drive
With the label facing left, insert the disk into the floppy disk drive. Insert the disk until the
eject button pops out.

Removing the Disk from the Floppy Disk Drive

Check that the access indicator is not illuminated and press the eject button.

A CAUTION

Removing the floppy disk while the access indicator is blinking can damage the
magnetic head of the floppy disk drive or destroy the data on the floppy disk.

General Handling Precautions of Floppy Disks
For the general handling precautions of the floppy disk, read the instruction manual that
came with the floppy disk.
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11.2 Using the PC Card (Optional)

On models with the optional “Ethernet interface + PC card drive (/C10 option),” setup
parameters, measured results, statistical calculation results, and screen image can be
saved to the PC card. Data saved to the PC card can be accessed from a PC via the
Ethernet network.

PC Cards That Can Be Used
The TA720 supports flash ATA cards (PC card TYPE Il) and compact flash (using the
PC card TYPE |l adapter). However, the use of micro drives by attaching a PC card
adapter or a PC card type HDD is not possible.
For details, contact your nearest YOKOGAWA dealer as listed on the back cover of this
manual.

Note
Note that the PC card that is used with the TA720 may not be recognized by some PC types.

Installing the PC Card
The PC card slot is located on the rear panel of the TA720.
With the label of the PC card facing up, insert the card securely into the PC card drive.
An electric sound is heard when the PC card is recognized.

Ejecting the PC card
Check that the PC card is not being accessed, and eject the PC card.
To eject the PC card, press the eject button once to force the button to pop out. Then,
press the eject button again. When the PC card is ejected, an electric sound (different
from the sound of installation) is heard.

Eject button

A CAUTION

+ The TA720 may malfunction if the PC card is frequently inserted and ejected
(inserted and ejected within a 5-s time period).

+ Removing the PC card while it is being accessed may destroy the data on the
PC card.

General Handling Precautions of PC Cards
For the general handling precautions of the PC card, read the instruction manual that
came with the PC card.
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11.3 Formatting the Storage Medium

Procedure

Press the SHIFT+UTILITY(FILE) key to display the File menu.

File
aFile Item s s a
Setup Load Save Utility
Press the Utility soft key.
Telete
.« Function & Filter
Delete Set/Reset||| A1l Set || Property pe.SET [<.«] attr IDEI Exec

Press the Function soft key to display the Function menu.
Function

I Delete I Copy Renane Make Dir Format

Press the Format soft key.
The File List dialog box appears.

File List
_File Name Size Space
rS
Fhg 1457664 1172992

p @ 480ms
Y Area :Marker ARk

1 e —
L p
L h -
L8|

- +79Ns
| pirea :Marker ATHT

1 e —

P —
" —

L1]

- v +15ns

X1(M1): 58.508ns X2(M1): 153.500ns A¥: 95.000ns

Fornat
[ Function Ja &
Format [edia Info Format

On the File List dialog box, turn the rotary knob to select the storage medium to be
formatted.

Select FDO for a floppy disk, CAO for a PC card. Press the Media Info soft key to
list information such as the total size of the storage medium.

Press the SELECT key to display the Format menu.

Floppy disk
Fornat,
Exec
PC card
Fornat,
@Partitio
2 Exec
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11.3 Formatting the Storage Medium

A

Explanation

CAUTION

+ Do not remove the storage medium or turn OFF the power while formatting the
disk (while % is blinking). Such acts can damage the storage medium or
destroy the data on the storage medium.

+ If the TA720 cannot recognize a formatted storage medium, format the storage
medium again on the TA720. Note that all the data on the storage medium are
cleared when the storage medium is formatted. Make sure to back up important
data beforehand.

. _______________________________________________________________________________________________________|

Floppy disk
7. Press the Exec soft key.

An Alert dialog box opens for you to confirm the format operation.
Alertf?

& + Select
Execute, Really?

FD® will be formatted by ZHD 1.44M format.

OK Cancel

To cancel the format operation, select Cancel and press the SELECT key.
8.  Turn the rotary knob to select OK, and then press the SELECT key.
Formatting is executed.

PC card
7.  Turn the rotary knob to set the number of partitions.
8.  Press the Exec soft key.

An Alert dialog box opens for you to confirm the format operation.
Alertt?

& + Select
Execute, Really?

CAO will be formatted by deviding 2 part.

OK Cancel

To cancel the format operation, select Cancel and press the SELECT key.
9.  Turn the rotary knob to select OK, and then press the SELECT key.
Formatting is executed.

Formatting a Floppy Disk
When using a new floppy disk, you must format it. Only a logical format is performed. It
takes approximately 30 s to format a storage medium.

Formatting a PC Card and Setting Partitions

The PC card is formatted to IBM-compatible format. It takes a few seconds to format a
PC card.

The number of partitions that can be specified is 1 to 4.

11-4
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11.3 Formatting the Storage Medium

Listing the Storage Medium Information

A list of information about the selected storage medium is displayed.
Media Name: Name of the storage medium.

Media Size: Total size.

Used Space:  Size of the used area.

Vacant Space: Size of the free area.

Partition Size: Number of partitions

Note

If you format a storage medium that has data stored on it, all the data are cleared when the
storage medium is formatted. Use caution when formatting a storage medium.

Floppy disks that are formatted to formats other than those listed above cannot be used.

If an error message is displayed after the format operation, the floppy disk may be damaged.
Disks that are formatted using MS-DOS on a PC can also be used.

Format operation cannot be executed when the FTP server function or FTP client function is
in use.
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11.4 Saving and Recalling Setup Parameters

Procedure

1.

4.

File
aFile Item s [ S
Setup Load Save Utility
Saving Setup Parameters
Press the Save soft key to display the Save menu.
Save
s aFile Hamg
File List| Ta720 Save Exec|

Press the SHIFT+UTILITY(FILE) key to display the File menu.

File

aFile Item Stat Item
ptatistics Hist] T.V.

re
Save

rs

Utility

File Itenm

)
Setup Measure [Btatistics
]

Press the Setup soft key.

Press the File Item soft key to display the File Item selection menu.

Setting the Save Destination Directory
Press the File List soft key to display the File List.
Turn the rotary knob to select the save destination storage medium (indicated
with [ ]) and press the SELECT key.
Likewise, select the directory (indicated with < >).

5.
6.

[Path=......] shows the selected storage medium/directory.

To show only the files with the .SET extension on the file name list, press the
Filter soft key to select [*.SET]. To show all the files, select [*.”]. Press the
Property soft key to display the properties of the file that is selected in the list.

File List

|_Path = NDG\Netuwork

File Name Size

Date

Attr

[FDO 1
[Che 1
[NDO 1

<Sof tuare> 2002,07/,09 09:23

Setting the File Name
Press the File Name soft key to display the File Name dialog box.

8.

File Name

AutoNaming | OFF

N

File Name | TAZZ8

Comment [
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11.4 Saving and Recalling Setup Parameters

9.  Turn the rotary knob to select AutoNaming. Press the SELECT key to select
ON or OFF.

10. Turn the rotary knob to select File Name and press the SELECT key.
A keyboard appears on the screen.

TA?20

= IHSERT
1 2'3 4"5 617 qulg S JUELJINS  JENT
sl BICIDIEIFIGIH I{JIK[L[H
fLr NJOPLORISITIUVIWEXIY]Z]
s 3 12 3 B I P2 I ) )
11. Use the rotary knob and SELECT key to enter the file name.

For the procedure to enter the character string, see section 4.4.
File Hame

AutoNaming | DFF] OH ]

File Name | TA?ZBABC ]

Comment [ ]

12. As necessary, select Comment and enter the comment string in a similar
fashion.

Executing the Save Operation

13. Press the Save Exec key.
When the Save Exec key is pressed, the setup parameters are saved to the
directory shown in [Path=......]. While the data is being saved, the soft key name
changes to Abort. Press the Abort soft key before the save operation
completes to abort the save operation.

Recalling the Setup Parameters

4.  After step 3, press the Load soft key to display the File List.

5.  Turn the rotary knob to select the storage medium (indicated with [ ]) to be recalled
and press the SELECT key.

6. Likewise, select the directory (indicated with < >).
[Path=......] shows the selected storage medium/directory.
To show only the files with the .SET extension on the file name list, press the Filter
soft key to select [*.SET]. To show all the files, select [*.*]. Press the Property
soft key to display the properties of the file that is selected in the list.

[ File Name Size Date Attr ]
rs
[FDe 1
[CAB 1
[NDG 1
TAZ720003 . 5ET 16709 2002-07-23 69:15 R-U
TAZ720002 .5ET 16709 2002-07-23 09:14 R-U
TA?720001 . 5ET 16709 2002-07-23 69:13 R-U
TAZ720000 . 5ET 16709 2002-07-22 17:47 R-U

ha

7.  Turn the rotary knob to select the setup parameter file.
Setup parameter files are files with the .set extension.
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11.4 Saving and Recalling Setup Parameters

A

Explanation

Executing the Recall Operation

8.  Press the Load Exec soft key.
While the data is being recalled, the soft key name changes to Abort. Press the
Abort soft key before the recall operation completes to abort the recall operation.

CAUTION

Do not remove the storage medium or turn OFF the power while setup
parameters are being saved or recalled (while £ is blinking). Such acts can
damage the storage medium or destroy the data on the storage medium.

Setup Parameters That Are Saved

Measurement conditions and display parameters that are set using the following keys
are saved.

MODE key, FUNCTION key, SAMPLE key, INPUT key, DISPLAY key, SCALE key, and
MARKER key

Save Destination Storage Medium

Setup parameters can be saved to the following three types of storage medium.
FDO:  Floppy disk

CA0:  PC card (when the number of partitions is 1)

CAO0-1: PC card (when the number of partitions is 2 or more)

NDO:  Network drive

Data Size
The data size of a single set of setup parameters is approximately 20 KB.

Entering a File Name or a Commen

+ Enter a file name using up to 8 characters. Enter a comment using up to 25
characters.

» A file name must be assigned. Comments are optional.

* You cannot save to a file name that already exists in the same directory (overwriting
not allowed).

» The file name is common with other saved data, except the extension. When saving
setup parameters, .set extension is automatically attached.

Auto Naming Function

When Auto Naming is turned ON, files with a three digit number from 000 to 499 are
automatically created when saving the data. You can specify a common name (up to
five characters, TA720 by default) that is placed before the number.

Properties
Lists the file size, saved date/time, attribute, and comment of the selected file.

Note

+ Saving and Recalling of setup parameters are not possible while measurement is in progress
(while the START/STOP indicator is illuminated).

»  When renaming a file (see section 11.9), you can specify the name using up to 25 characters.
However, if the number of characters excluding the extension exceeds 8, only the first 7
characters and the extension are displayed as in TA72000>.SET. Characters exceeding 7
characters are indicated as >.

+ If you change the extension of the file such as on a PC, the file can no longer be loaded.

» Up to 35 characters can be displayed in [Path]. If this number is exceeded, an error occurs
(error number: 601).

11-8
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11.5 Saving and Recalling Measured Results

Procedure

4.

Press the SHIFT+UTILITY(FILE) key to display the File menu.

File

aFile Item
ptatistics

Stat Item
Hist| T.V.

rs

Save

rs

Utility

Press the File Item soft key to display the File Item selection menu.

File Iten
1
Setup Measure [Btatistics|
]
Press the Measure soft key.
File
aTile Ite Data Type ’s 7S
Measure [ASCii] Bin Save Utility
Saving the Measured Results
Selecting the Data Type
Press the Data Type soft key to select Ascii or Bin.
File
aTile Iten Data Type a ’s 7S
Measure [pscii Bin| Load Save Utility
Press the Save soft key to display the Save menu.
Save
s laFile Namg
File List| Ta720 Save Exec|

Setting the Save Destination Directory
Press the File List soft key to display File List.
Turn the rotary knob to select the save destination storage medium (indicated
with [ ]) and press the SELECT key.
Likewise, select the directory (indicated with < >).

6.
7.

[Path=..

....] shows the selected storage medium/directory.

To show only the files with the .WVF extension on the file name list, press the

Filter soft key to select [*.WVF]. To show all the files, select [*.*]. Press the

Property soft key to display the properties of the file that is selected in the list.

File List
[ Path - TD0
[ Space 065200 byte
[ File Hane Size Nate Attr
[FDe 1
[cae 1
[ND® 1
<TheUolu>> 2002,06,25 10:03
<RESOURCE .FRK> 2002,06,25 09:58
PUTI1E4B . UUF 184413 2002/06,20 14:18 RA
PUTI1E4 .UUF 184413 2002/06,20 14:17 RA
TI1E4  .UUF 164413 2002/06,20 14:16 RA
PUiE4  .UUF 164413 2002/06,20 14:14 RA

IM 704510-01E

H sabew] uaalog BundinQ pue ejeq Buijjeoay/buines



11.5 Saving and Recalling Measured Results

Setting the File Name

9. Press the File Name soft key to display the File Name dialog box.
File Hane
AutoNaming | OFF ]|
File Name | TA7Z0,
Comment [
10. Turn the rotary knob to select AutoNaming. Press the SELECT key to select
ON or OFF.
11. Turn the rotary knob to select File Name and press the SELECT key.
A keyboard appears on the screen.
TA720
= MSERT
i1 4 E1 1 9 [ b E E G B =8 S 5
CElaBICIDIEFIGIHUTIJ[R[LIH \
cLR TH]O[PIOlR[SITUV]WIXTY]Z]
FrE LALLM
12. Use the rotary knob and SELECT key to enter the file name.
For the procedure to enter the character string, see section 4.4.
File Hane
AutoNaming | DFF] OH
File Hame | TAZZ0ABC
Comment [

13. As necessary, select Comment and enter the comment string in a similar
fashion.

Executing the Save Operation

14. Press the Save Exec soft key.
When the Save Exec soft key is pressed, the measured results are saved to the
directory shown in [Path=......]. While the data is being saved, the soft key name
changes to Abort. Press the Abort soft key before the save operation
completes to abort the save operation.

Recalling the Measured Results

4.  After step 3, press the Data Type soft key to select Bin.
File
aTile Iten Data Type ’s 7S 7S
Measure [pscii Bin| Load Save

Utility

5. Press the Load soft key to display the File List.

6.  Turn the rotary knob to select the storage medium (indicated with [ ]) to be
recalled and press the SELECT key.

7. Likewise, select the directory (indicated with < >).
[Path=......] shows the selected storage medium/directory.
To show only the files with the .WVF extension on the file name list, press the
Filter soft key to select [*.WVF]. To show all the files, select [*.*]. Press the
Property soft key to display the properties of the file that is selected in the list.
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11.5 Saving and Recalling Measured Results

A

Explanation

[_File Hane Size Tate Attr
Fs
[FDe 1
[cae 1
[ND® 1
PUTI1E4B . UUF 184413 2002/06,20 14:18 RA
PUTI1E4 .UUF 184413 2002/06,20 14:17 RA
TI1E4  .UUF 164413 2002/06,20 14:16 RA
PUiE4  .UUF 164413 2002/06,20 14:14 RA

ha

8.  Turn the rotary knob to select the measured results file.
Measured results files are files with the .wvf extension.

Executing the Recall Operation

9. Press the Load Exec soft key.
While the data is being recalled, the soft key name changes to Abort. Press the
Abort soft key before the recall operation completes to abort the recall
operation.

CAUTION

Do not remove the storage medium or turn OFF the power while measured
results are being saved or recalled (while ¢% is blinking). Such acts can damage
the storage medium or destroy the data on the storage medium.

Save Destination Storage Medium

Measured results can be saved to the following three types of storage medium.
FDO: Floppy disk

CA0: PC card (when the number of partitions is 1)

CAO0-1: PC card (when the number of partitions is 2 or more)

NDO: Network drive

Data Type and Extension

The measured results can be saved to either of the data types below.

* Bin

The measured results are saved as binary data. The saved data can be recalled on

the TA720. A measurement data file with .wvf extension and a header file with .hdr

extension are saved. The header file is a file containing information that is necessary

when analyzing the saved measured data.

Ascii

ASCII data in CSV format (.csv extension). The saved data cannot be recalled on the

TA720.

* When in hardware histogram mode
The median values and frequencies of the data in the window on the histogram
display are saved as text data. After the data is saved, the data cannot be recalled
on the TA720.

* When in time stamp mode or inter-symbol interference analysis mode
All the data (time stamps and measured values) of the measurement block are
saved as text data. After the data is saved, the data cannot be loaded on the
TA720.

IM 704510-01E
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11.5 Saving and Recalling Measured Results

Example when data is saved in Ascii format

A | B | e | b | e |

=}

o

o

-~

o

=3

=}

=)

Header Siz 14

Model Nam TA720

Comment

Mode TimeStamp

Function | Period&PeriodChA B

[Meast ] [Meas2]

BlockMode “ OFF” OFF

Block3ize ? ?

Blo ckMumk? ?

DataSize 10000 10000

Date 2002/7/23

Time 154452

TraceMameTimeStamp!  Measure DeTimeStampE Measure Data2

Unit s s s s
1.00E-06 1.00E-06 1.00E-0G 1.00E-08G
2.00E-06 1.00E-06 2.00E-0G 1.00E-0G
3.00E-06 1.00E-06 3.00E-0G 1.00E-08G
4.00E-06 1.00E-06 4.00E-06 1.00E-0G

Data Size
The size varies depending on the data type as follows.

Bin format

Data measured in hardware histogram mode

The data size varies depending on the measurement function and other items as
shown in the table below.

Measurement 1 Measurement 2 Measurement 3 Measurement 4
Approx. 152 t0 536 KB Approx. 408 to 1561 KB Approx. 280 to 1048 KB  Approx. 793 to 3098 KB

Measurement 1: Period, A-to-B time interval (polarity is ATBT, AIBT , ATB! , or AlBl),
pulse width (polarity is [ |or[ )

Measurement 2: A-to-B time interval (polarity is A1 B 1 or Al B | ), period, or pulse width
(polarity is )

Measurement 3: Period A & period B or period A & A-to-B time interval

Measurement 4: Pulse width A & A-to-B time interval, pulse width A & pulse width B

Data measured in time stamp mode or inter-symbol interference analysis mode

+ Single measurement function: Approx. 8 x the number of samples + approx. 24 KB

* Dual measurement function:  Approx. 16 x the number of samples + approx. 24 KB
Ascii format

The data size varies greatly depending on the sampling mode, measurement function,
sample size, histogram display, and other settings. The maximum size is
approximately 33 M for time stamp mode, single measurement function, and sample
size of 1024000.

Entering a File Name or a Comment

Enter a file name using up to 8 characters. Enter a comment using up to 25
characters.

A file name must be assigned. Comments are optional.

You cannot save to a file name that already exists in the same directory (overwriting
not allowed).

The file name is common with other saved data, except the extension.

Auto Naming Function

When Auto Naming is turned ON, files with a three digit number from 000 to 499 are
automatically created when saving the data. A common name (up to five characters,
TA720 by default) is attached before the number.

11-12
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11.5 Saving and Recalling Measured Results

Lists the file size, saved date/time, attribute, and comment of the selected file.

Properties
Property
File Name : TA?20.WUF
File Size : 184737 byte
Date Tine : 2002/07,23 14:56
attribute : RA
Note

» Saving and Recalling of measured results are not possible while measurement is in progress

(while the START/STOP indicator is illuminated).
*  When measured results are recalled, the TA720 settings are changed to the those that
correspond with the recalled measured results.

»  When renaming a file (see section 11.9), you can specify the name using up to 25 characters.
However, if the number of characters excluding the extension exceeds 8, only the first 7
characters and the extension are displayed as in TA72000>.SET. Characters exceeding 7

characters are indicated as >.

+ If you change the extension of the file such as on a PC, the measured results can no longer
be recalled.

IM 704510-01E
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11.6 Saving the Statistical Calculation Results

Procedure

Press the SHIFT+UTILITY(FILE) key to display the File menu.

File

aFile Item Stat Item A
ptatistics Hist] T.V. Save

rs

Utility

File Itenm

Setup Measure |Btatistics

Press the Statistics soft key.

Press the File Item soft key to display the File Item selection menu.

File

aFile Item Stat Item a
Btatistics Hist [.U]] Save

rs

Utility

Saving the Statistical Calculation Results
Selecting the Data Type (only in time stamp mode)

4.

Press the Stat ltem soft key to select Hist or T.V.

File
aFile Iter Stat lten Py =
Statistics [iist] T.U. Save Utility
Press the Save soft key to display the Save menu.
Save
aFile Nang 7Y Filter
TA?20ABC Property [.CSY| =.= Save Exec|

Setting the Save Destination Directory

6.
7.

Press the File List soft key to display File List.

Turn the rotary knob to select the save destination storage medium (indicated

with [ ]) and press the SELECT key.
Likewise, select the directory (indicated with < >).
[Path=......] shows the selected storage medium/directory.

To show only the files with the .CSV extension on the file name list, press the
Filter soft key to select [*.CSV]. To show all the files, select [*.*]. Press the
Property soft key to display the properties of the file that is selected in the list.

File List
| _Path = ND@
[ File Name Size Date Attr
rs
[FI® 1
[Che 1
[ND® 1
<Network > 2002,07,23 08:44
<Sof tware> 2002,07/22 19:24
TA?Z0000 .C3V 630375 2002-07-23 15:15
ha
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11.6 Saving the Statistical Calculation Results

Setting the File Name

9.  Press the File Name soft key to display the File Name dialog box.

File Name
AutoNaming | OFF ]|
File Name | TAZZ8
Comment [

10. Turn the rotary knob to select AutoNaming. Press the SELECT key to select

ON or OFF.

11.  Turn the rotary knob to select File Name and press the SELECT key.

A keyboard appears on the screen.

Ta720
m  INSERT

1 2'3 4"5 617 qula , JEEL NS EHT

cersj Al BICIDIEIFIGIH] T[JIKIL]M

CLR [NJO[PlOIRISITIUIVIWIXTYLZ]

S 3 P2 3 1 I A I )

12. Use the rotary knob and SELECT key to enter the file name.
For the procedure to enter the character string, see section 4.4.

File Name
AutoNaming | DFF] OH
File Hame | TAZ20ABC
Conment [

13. As necessary, select Comment and enter the comment string in a similar
fashion.

Executing the Save Operation

14. Press the Save Exec key.
When the Save Exec key is pressed, the statistical calculation results are saved
to the directory shown in [Path=......]. While the data is being saved, the soft key
name changes to Abort. Press the Abort soft key before the save operation
completes to abort the save operation.

CAUTION

Do not remove the storage medium or turn OFF the power while statistical
calculation results are being saved or recalled (while £% is blinking). Such acts
can damage the storage medium or destroy the data on the storage medium.

IM 704510-01E
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11.6 Saving the Statistical Calculation Results

Explanation

Save Destination Storage Medium

Statistics calculation results can be saved to the following three types of storage
medium.

FDO:  Floppy disk

CAO0:  PC card (when the number of partitions is 1)

CAO0-1: PC card (when the number of partitions is 2 or more)

NDO:  Network drive

Data Type and Extension
The data is saved to a file in CSV format with .csv extension. The data cannot be

recalled on the TA720.

a | B | ¢ | b | E
HeaderSize 12
Mode| TATZ20
Cormment
Mode TimeStamp
Function PulseWidth Cha
Blockhode OMN
BlockSize 1000
Calculation " Block”
Date 2002/7/23
10 [Time 170613
11 [TraceMame T.AWVE T.MAX T.Min T.P-P
12 |Unit S S S S

14 |BELOCK1 5.00E-07 5.00E-07 5.00E-07| 5.00E
15 |BLOCKZ 5.00E-07 5.00E-07 5.00E-07| 475E
16 |BLOCKS 5.00E-07 5.00E-07 5.00E-07| 3.50E

47 o meea EAnC—mT | EanEonT | FE anE—nT | R TRE-

Data Size

* When in time stamp mode
Statistical values of the histogram: Approx. 11 KB maximum
Statistical values of time variation (no block sampling): Approx. 1 KB maximum
Statistical values of time variation (block sampling):  Approx. 120 KB maximum

* When in hardware histogram mode: Approx. 11 KB maximum

» When in inter-symbol interference analysis mode: Approx. 6 KB maximum

Entering a File Name or a Comment

+ Enter a file name using up to 8 characters. Enter a comment using up to 25
characters.

» A file name must be assigned. Comments are optional.

* You cannot save to a file name that already exists in the same directory (overwriting
not allowed).

» The file name is common with other saved data, except the extension.

Auto Naming Function

When Auto Naming is turned ON, files with a three digit number from 000 to 499 are
automatically created when saving the data. You can specify a common name (up to
five characters, TA720 by default) that is placed before the number.

Properties
Lists the file size, saved date/time, attribute, and comment of the file.

Note

+ Saving of statistical calculation results is not possible while measurement is in progress (while
the START/STOP indicator is illuminated).

»  When renaming a file (see section 11.9), you can specify the name using up to 25 characters.
However, if the number of characters excluding the extension exceeds 8, only the first 7
characters and the extension are displayed as in TA72000>.SET. The file name can be
confirmed using properties.
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11.7 Deleting Files and Directories

Procedure

Press the SHIFT+UTILITY(FILE) key to display the File menu.

File
aTile Item Stat lten a Py
Statistics fist] T.V. Save Utility
Press the Utility soft key.
When Function is set to Copy, the menu appears as follows.
Copy

[aFunction 7S Filter 7Y

Copy Set/Reset||| A1l set || Property | SET] .= attr Dest Dir
Press the Function soft key to display the Function menu.

Function
Delete Copy Rename Make Dir Format

Press the Delete soft key to display the File List and Delete menus.
To limit the type of files to be displayed, press the Filter soft key to select *. XXX.
The XXX section of *. XXX varies depending on the File Item setting in the File

menu as follows.

Setup: *.SET, Measure: *.WVF (when Data Type is Bin) or *.CSV (when Data Type
is Ascii), or Statistics: *.CSV

File List
[_Path = FI®
[ Space 1390080 byte
[ Tile Name Size Date Attr
P 7S 7. B643ZNS
_| [FI® 1 jirea :Window [
1 [CAB 1 e —
[NDG 1 K —
TAZ720003 . 5ET 16709 2002,07-23 09:15 RAUW || M ——
TAZ720002 .5ET 16709 2002,07-23 09:14 R || PP ——
TA?720001 . 5ET 16709 2002,07-23 09:13 RUW || | ——
TAZ720000 . 5ET 16709 2002-07-22 17:47 R-U
rea:Window [l
l
—| - +3Us
X1: 4.997003025ns ¥Z2: 5.003003025ns AX: 6.000000us
Delete
-« Function s Filter
Delete [Set/Reset]|] All Set || Property *.SEE] =, % Attr IDEI Exec

Setting the Directory Containing the File or Directory to Be Deleted

Turn the rotary knob to select the storage medium (indicated with [ |) and press the

SELECT key.

Likewise, select the directory (indicated with < >).
[Path=......] shows the selected storage medium/directory.

IM 704510-01E
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11.7 Deleting Files and Directories

Selecting the Files to Be Deleted

7.  Turn the rotary knob to select the file or directory you wish to delete and press
the SET/RESET soft key.
An asterisk appears to the left of the file name. Press the Set/Reset soft key
again to remove the asterisk.
To delete all the files that are displayed, press the All Set soft key. Press the
All Reset soft key again to reset the selection. The asterisk marks disappear.

File List
[ Path - TD0
[ Space 1390080 byte
[ File Hane Size Nate Attr
Fs
[FDe 1
[cae 1
[ND® 1
= TA720003 .SET 16709 2002,02/23 09:15 RA
TA720002 . SET 16709 2002,07/23 09:14 RA
= TA720001 .SET 16709 2002,07/23 09:13 RA
TA720000 . SET 16709 2002,07/22 17:47 RA

If you wish to prevent a file from being deleted, select the file, press the Attr soft
key, and set the file attribute to R (read only). Pressing the Attr soft key again
resets the attribute to R/W (read and write).

If you wish to view the file attribute before deleting the file, press the Property

soft key.
| Property ]

File Name : Th720002.SET
File Size : 16709 byte
Date Time : 2002/07,23 09:14
attribute : R

Executing the Delete Operation

8.  Press the Del Exec soft key.

All files with asterisks are deleted.

Note

When Filter is set to *.WVF and you delete measured result data files (files with .wvf
extension), the corresponding header files (files with .hdr extension) are also deleted.

A CAUTION

Do not remove the storage medium or turn OFF the power while files are being
deleted (while £5 is blinking). Such acts can damage the storage medium or
destroy the data on the storage medium.

Explanation

Specifying the Files to Be Listed (Filter)

The type of files to be listed can be specified.

« *.XXX: Displays only the files with the type of data (Setup, Measure, or Statistics)
specified by File Item in the File menu.

o« Displays all the files in the storage medium.
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11.7 Deleting Files and Directories

Changing the File Attribute (Attr)

The following attribute on a file saved to a floppy disk or PC card can be changed one
file at a time. You cannot change a directory attribute. If you set the attribute to R, the
file cannot be deleted. Set the attribute to R for files you do not wish to delete.

* R/W: Read and write (default setting).

« R: Read only.

Selecting the Files or Directories to Be Deleted
Press the Set/Reset or All Set soft key to place asterisks to the left of the file names and
directory names shown in the file list. Files with asterisks will be deleted.

Properties
Lists the file size, saved date/time, attribute, and comment of the selected file.

Note
» Files cannot be deleted while measurement is in progress (while the START/STOP indicator
is illuminated).
+ Data that is deleted cannot be recovered. Make sure you erase the correct files.
* You can not delete directories if there are files in them.
+ If an error occurs while deleting multiple files, the files after the error occurrence are not
deleted.

IM 704510-01E
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11.8 Copying Files

Procedure

1.  Press the SHIFT+UTILITY(FILE) key to display the File menu.

File
aFile Iter stat Itenm a 7S
Btatistics [ist] T.v. Save Utility

2.  Press the Utility soft key.

When Function is set to Delete, the menu appears as follows.
Delete
a FUnCtion a Filter
Delete Set/Reset||| A1l Set || Property pe.SET [<.«] attr Fel Exec

3.  Press the Function soft key to display the

Function

Delete Copy

Rename Make Dir Format

Function menu.

4. Press the Copy soft key to display the File List and Copy menus.
To limit the type of files to be displayed, press the Filter soft key to select *. XXX.
The XXX section of *. XXX varies depending on the File Item setting in the File

menu as follows.

Setup: *.SET, Measure: *.WVF (when Data Type is Bin) or *.CSV (when Data Type

is Ascii), or Statistics: *.CSV
File List
[ Path - FDO
[_Space 1473872 byte
[ File Name Size Date Attr
P 7S 7064
| [FDO 1 jarea :Window F
1 [CAB 1 e —
[NDG 1 K —
TAZ720002 .5ET 16709 2002-07-23 09:14 R-U
TAZ720000 . 5ET 16709 2002-07-22 17:47 R
[l
X1: 4.997003025ns ¥Z2: 5.003003025ns AX: 6.000000us
Copy
4 Function & Filter a
Copy Set/Reset||| A1l Set || Property pe.SET [<.«] attr Dest

Setting the Directory Containing the Copy Source Files

5.  Turn the rotary knob to select the storage medium (indicated with [ ]) and press the

SELECT key.

6. Likewise, select the directory (indicated with < >) containing the copy source files.
[Path=......] shows the selected storage medium/directory.
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11.8 Copying Files

A

Explanation

Selecting the Copy Source Files

7.  Turn the rotary knob to select the copy source file and press the SET/RESET soft
key.
An asterisk appears to the left of the file name. Press the Set/Reset soft key again
to remove the asterisk.
To copy all the files that are displayed, press the All Set soft key. Press the All
Reset soft key again to reset the selection. The asterisk marks disappear.

File List
[ Path - TD0
[ Space 1390080 byte
[ File Hane Size Nate Attr
Fs
[FDe 1
[cae 1
[ND® 1
= TA720003 .SET 16709 20026723 09:15 RA
TA720002 . SET 16709 20026723 09:14 RA
= TA720001 .SET 16709 20026723 09:13 RA
TA720000 . SET 16709 2002,67,22 17:47 RA

Setting the Copy Destination Directory
8.  Press the Dest Dir soft key.
A File List used to set the copy destination directory appears.
Turn the rotary knob to select the storage medium (indicated with [ ]) and press the
SELECT key.
10. Likewise, select the copy destination directory (indicated with < >).
[Path=......] shows the selected storage medium/directory.

©

Executing the Copy Operation
11. Press the Copy Exec soft key.
All files with asterisks are copied.

CAUTION

Do not remove the storage medium or turn OFF the power while files are being
copied (while ¢% is blinking). Such acts can damage the storage medium or
destroy the data on the storage medium.

Specifying the Files to Be Listed (Filter)

The type of files to be listed can be specified.

« *.XXX: Displays only the files with the type of data (Setup, Measure, or Statistics)
specified by File ltem in the File menu.

o« v Displays all the files in the storage medium.

Note

» Files cannot be copied while measurement is in progress (while the START/STOP indicator is
illuminated).

+ If an error occurs while copying multiple files, the files after the error occurrence are not
copied.

» You cannot copy files if files with the same file name exist at the copy destination.

» You cannot copy the same files to another directory after copying the files. Select the files to
be copied again and copy them.

»  When Filter is set to *.WVF and you copy measured result data files (files with .wvf
extension), the corresponding header files (files with .hdr extension) are also copied.

IM 704510-01E
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11.9 Renaming Files and Directories

1. Press the SHIFT+UTILITY(FILE) key to display the File menu.
Fil
aFile Iter stat Itenm = a 7S
Btatistics [ist] T.v. Save Utility

2.  Press the Utility soft key.

When Function is set to Delete, the menu appears as follows.
Telete

aTunction - Filter

Delete Set/Reset||| A1l Set || Property pe.SET [<.«] attr Fel Exec

3.  Press the Function soft key to display the Function menu.
Function

Delete Copy Renane Make Dir Format

4. Press the Rename soft key to display the File List and Rename menus.
To limit the type of files to be displayed, press the Filter soft key to select *. XXX.
The XXX section of *. XXX varies depending on the File Item setting in the File
menu as follows.
Setup: *.SET, Measure: *.WVF (when Data Type is Bin) or *.CSV (when Data Type
is Ascii), or Statistics: *.CSV

File List
[_Path - FDO
|_Space 1423872 byte
[ File Hane Size Date Attr
B - 7 B643ZNs
| [FDO 1 jarea :Window =
1 [CAB 1 e —
[NDG 1 K —
TAZ720002 .5ET 16709 2002,07-23 69:14 R || M ——
TAZ720000 . 5ET 16709 2002,07.22 17:47 R || P ——
rea:Window [l
2l
- - +3Us
X1: 4.997003025ns ¥Z2: 5.003003025ns AX: 6.000000us
Renane
4 Function [a s Filter
Rename File Name Property |«.SET [<.« attr

Setting the Directory Containing the File or Directory to Be Renamed

5.  Turn the rotary knob to select the storage medium (indicated with [ ]) and press the
SELECT key.

6. Likewise, select the directory (indicated with < >).
[Path=......] shows the selected storage medium/directory.

7.  Turn the rotary knob to select the file or directory you wish to rename and press the
File Name soft key.
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11.9 Renaming Files and Directories

Explanation

8. Change the file name using the keyboard.
Change the file name according to the procedure given in section 4.4.
Press the Enter key on the keyboard to apply the new name.

TA?Z000Z . SET

m  INSERT
1 2'3 4"5 617 qula , JEEL NS EHT
cersj Al BICIDIEIFIGIH] T[JIKIL]M
CLR [NJO[PlOIRISITIUIVIWIXTYLZ]
S 3 P2 3 1 I A I )

Specifying the Files to Be Listed (Filter)

The type of files to be listed can be specified.

» *XXX: Displays only the files with the type of data (Setup, Measure, or Statistics)
specified by File Item in the File menu.

« **:  Displays all the files in the storage medium.

Changing the File Name or Directory Name

Change the file name and directory name using up to 25 characters including the
extension. However, files and directories on the network drive (optional function) cannot
be renamed. In addition, if the number of characters excluding the extension exceeds 8
characters on the file list displayed on the TA720, only the first 7 characters and
extension are displayed as in TA72000>.SET (only the first 7 characters for directories).
Do not change the extension of files used on the TA720. If you do, the files will no
longer be usable on the TA720.

Note
» Files cannot be renamed while measurement is in progress (while the START/STOP indicator
is illuminated).
* When Filter is set to *.WVF and you rename a measured result data file (a file with .wvf
extension), the corresponding header file (a file with .hdr extension) is also renamed.
» Characters exceeding 7 characters are displayed as >. To check the characters exceeding 7
characters, select Property to display all the characters.

IM 704510-01E
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11.10 Creating Directories

1. Press the SHIFT+UTILITY(FILE) key to display the File menu.
Fil
aFile Iter stat Itenm = a 7S
Btatistics [ist] T.v. Save Utility

2.  Press the Utility soft key.

When Function is set to Delete, the menu appears as follows.

Delete
.« Function s Filter
Delete Set/Reset||| A1l Set || Property pe.SET [<.«] attr IDE 1 Exec

3.  Press the Function soft key to display the Function menu.
Function

Delete Copy Renane Make Dir Format

4. Press the Make Dir soft key to display the File List and Make Dir menus.
To limit the type of files to be displayed, press the Filter soft key to select *. XXX.
The XXX section of *. XXX varies depending on the File Item setting in the File
menu as follows.
Setup: *.SET, Measure: *.WVF (when Data Type is Bin) or *.CSV (when Data Type
is Ascii), or Statistics: *.CSV

1] File List :
[_Path - FIp O
| _Space 14Z387Z byte |
[_File Hame Size Date Attr f o
rs N N
[FDe 1 2T 13T 14T
T | [CAB 1 .Ins1(3el) N(Sel)
1 twpe 11| —- ———
2 TAZ72000> . 5ET 16709 2002-067-23 69:14 RAW || | ——— -
j TAZ720000 . 5ET 16709 2002,07.22 172:47 R || | —— -
4 _____ J—
= 000} == p—
=1 R || pp— p—
- || == p—
1 [ || ] pp— p—
- 00N} == p—
« M) == p—
= - M} == p—
12| v —
) E— [ — [— [ __—- [ —
Make Dir
4 Function [a & Filter
Make Dir | Dir Mame Property |«.SET [<.« attr

Setting the Parent Directory in Which the New Directory Will Be Created

5.  Turn the rotary knob to select the storage medium (indicated with | ) and press the
SELECT key.

6. Likewise, select the parent directory (indicated with < >) in which the new directory
will be created.
[Path=......] shows the selected storage medium/directory.
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11.10 Creating Directories

Explanation

Creating the Directory

7.  Press the Dir Name soft key to display a keyboard screen.
Enter the directory name according to the procedure given in section 4.4.
Press the Enter key to create the directory.

TA?20

m  INSERT
1 2'3 4"5 617 qula , JEEL NS EHT
cersj Al BICIDIEIFIGIH] T[JIKIL]M
CLR [NJO[PlOIRISITIUIVIWIXTYLZ]
S 3 P2 3 1 I A I )

Creating Directories

A new directory can be created on the floppy disk, PC card, or network drive. Note the

following points when creating a directory.

» Enter the directory name using up to 8 characters.

« A directory created on a network drive cannot be renamed from the TA720. Deleting
the directory is possible.

*  When renaming a directory on a floppy disk or PC card (see section 11.9), up to 25
characters can be used. However, if the number of characters exceed 7 characters,
the characters exceeding 7 characters are displayed as > as in <TA72000>>. The file
name can be confirmed using properties.

» If a directory with a same name already exists in the same directory, the directory
cannot be created.

Note

Directories cannot be created while measurement is in progress (while the START/STOP
indicator is illuminated).
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11.11 Installing the Printer Roll Paper

Printer Roll Paper

The TA720 uses a dedicated roll paper provided by YOKOGAWA. Do not use other
types of roll paper. When you are using the printer for the first time, use the roll paper
that came with the package. Order extra rolls from your nearest YOKOGAWA dealer as
listed on the back cover of this manual.

Part No.: B9850NX
Specifications: Thermal-sensitive paper, 30 m
Minimum Q’ty: 5 rolls

Roll Paper Handling

The paper is a thermal-sensitive paper that changes color with the application of heat.
Take note of the following points.

Storage Precautions

The paper starts changing color at around 70°C. It is affected by heat, humidity, light,

and chemicals regardless of whether the paper has been used.

« Store the paper rolls in a cool, dry, and dark place.

» After opening the package, use it quickly.

 If the paper is left in contact with plastic film (such as a vinyl chloride film or Scotch
tape) containing plasticizers for an extended time, the paper will lose some of its
ability to reproduce color. If you are going to store the paper in a folder, for example,
use a folder made of polypropylene.

» When using glue on the paper, do not use glue containing organic solvents such as
alcohol or ether, as they will change the color of the paper. Such act can lead to
malfunction.

» For prolonged storage, we suggest you copy the roll paper. Due to the characteristics
of the thermal-sensitive paper, the recording section may lose color over time.

Handling Precautions

» Be sure to use only genuine paper rolls provided by YOKOGAWA.

» Touching the paper with sweaty hands can leave finger print marks or blur the
printing.

» Rubbing the surface with a hard object can cause the paper to change color due to
the heat caused by friction.

 If chemicals, oil, or other liquids come in contact with the paper, the paper may
change color or the printing may fade.
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11.11 Installing the Printer Roll Paper

Installation Procedure

Lock rel

lever

Release arm

Release arm Turn the paper

MAN FEED / feed knob

Roll paper

While pressing the lock release lever to
the OPEN direction, lift the handle on the
left side of the printer cover to open the
printer cover.

Move the release arm, located on the right
near the front, to the MAN FEED position.
Hold the roll paper so that the inner side of
the roll paper (the side that is not glossy)
is showing on top and set the core to the
right holder while pressing the movable
holder on the left side of the roll paper
storage place to the left. Then, release
the movable holder.

Insert the edge of the roll paper evenly in
the space between the roller and the black
guide, then rotate the paper feed knob
away from you until about 10 cm of the
paper is showing from the top of the roller.

IM 704510-01E
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11.11 Installing the Printer Roll Paper

Move the release arm to the FREE
position and straighten out the paper.
Then, move the release arm to the HOLD
position.

The printing will fail with an error
message, if the release arm is in the
FREE or MAN FEED position during
operation.

Pull the printer cover back to its original
position and close the cover. Make sure
that the edge of the roll paper is showing
from the opening of the printer cover.
Push the printer cover down firmly until it
clicks into place.

Note

After installing the roll paper, make sure that the paper is feeding properly according to the
steps given on the next page. If the paper is not being fed evenly, continue to feed the paper
for approximately 30 cm. The paper will straighten out.
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11.12 Printing the Screen Image

Procedure

Explanation

1.  Press the SHIFT+COPY (COPY MENU) key to display the Copy menu.

Copy
a Copy toJa aFile Nangla Format [aHalf Tong
Drive File List | TA?20ABC TIFF OFF Abort

2.  Press the Copy to soft key to display the Copy Destination menu.

[_Copy Destination

Printer Drive

3.  Press the Printer soft key to set the print destination to the built-in printer.
Copy

« Copy to a
Printer Conmment PaperFeed Abort

Paper Feeding
4. Press the Paper Feed soft key to execute paper feeding.

Setting a Comment
5. Press the Comment soft key to display a keyboard screen.
6.  Enter the comment using the keyboard.
For the procedure to enter the character string, see section 4.4.

Executing the Printer Output

7. Display the screen you wish to print.

8. Press the START/STOP key to stop the data acquisition.
The waveform acquisition is in progress when the indicator above START/STOP is
illuminated.

9. Press the COPY key.
The screen image is printed on the built-in printer.
To abort the printing of the screen image, press the Abort soft key on the Copy
menu.

Setting a Comment
Since the comment (up to 25 characters) is displayed at the upper left corner of the
screen, it can also be printed.

Paper Feeding
You can feed the paper to check whether the roll paper has been loaded properly or to
skip dirty sections.

Note
+ Printing is not possible while measurement is in progress (while the START/STOP indicator is
illuminated).
» Paper feeding is not possible while measurement is in progress.
»  When waveforms are overlapped, the waveform color on the screen changes temporarily
while printing is in progress.
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11.13 Saving the Screen Image

Procedure

1.  Press the SHIFT+COPY (COPY MENU) key to display the Copy menu.

Copy
a Copy toJa aFile Nangla Format [aHalf Tong
Drive File List | TA?20ABC TIFF OFF Abort

2.  Press the Copy to soft key to display the Copy Destination menu.

[_Copy Destination

Printer Drive

3. Pressthe Drive soft key.

Setting the Save Destination Directory
4.  Press the File List soft key to display File List.
5.  Turn the rotary knob to select the save destination storage medium (indicated with

[ ]) and press the SELECT key.

6. Likewise, select the directory (indicated with < >).

[Path=......] shows the selected storage medium/directory.

File List
| _Path = ND@

File Name Size Date Attr
[FI® 1

[Che 1

[ND® 1

<Network > 2002,07,23 08:44

<Sof tuare> 2002,07/22 19:24
TA?Z0000 . BHP 630375 2002-07-23 15:15

Setting the File Name

7. Press the File Name soft key to display the File Name dialog box.

File Name

AutoNaming | OFF

]

File Name | TAZZ8

Comment [

8.  Turn the rotary knob to select AutoNaming. Press the SELECT key to select ON

or OFF.
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11.13 Saving the Screen Image

©

Turn the rotary knob to select File Name and press the SELECT key.
A keyboard appears on the screen.

TA?20

= MSERT
1 2'3 4"5 617 qulg S JUELJINS  JENT
CElaBICIDIEFIGIHUTIJ[R[LIH
cLR_INIOJPROIRIS|TIUTVIUIX YIZ]
FrE LALLM
10. Use the rotary knob and SELECT key to enter the file name.

For the procedure to enter the character string, see section 4.4.
File Hame

AutoNaming | DFF] OH ]

File Name | TA?ZBABC ]

Comment [ ]

Selecting the Data Format
11. Press the Format soft key to display the Format menu.
12. Press the TIFF, BMP, or PostScript soft key.

Format

TIFF BHP PostScript

Selecting the half Tone (when the data format is TIFF or BMP)
13. Press the Half Tone soft key.

14. Press the ON (Gray), ON (Color), ON (ColorR), or OFF soft key.
Half Tone |

II]N(GI‘ag) ON(Color) pPN(ColorR) |

Compressing the Data (only when the data format is BMP)
15. Press the Compression soft key to select ON.

OFF

Copy
a Copy toJa aFile Nanela Format [aHalf Tonefompressio
Drive File List TAZ20 BHMP OFF ON Abort

Executing the Save Operation

16. Display the screen you wish to save.

17. Press the COPY key.
To abort the save operation, press SHIFT + COPY (COPY MENU) to display the
Copy menu and press the Abort soft key

CAUTION

Do not remove the storage medium or turn OFF the power while the screen
image data is being saved (while = is blinking). Such acts can damage the
storage medium or destroy the data on the storage medium.
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11.13 Saving the Screen Image

Explanation

Save Destination Storage Medium

Screen images can be saved to the following three types of storage medium.
FDO:  Floppy disk

CAO0:  PC card (when the number of partitions is 1)

CAO0-1: PC card (when the number of partitions is 2 or more)

NDO:  Network drive

Output Data Format and Extension

Data in the following formats can be saved to a specified storage medium. The
extension, which is added automatically, and the file size (reference value with half tone
OFF and no data compression) are also indicated.

Output Data Format Extension File Size

TIFF TIF Approx. 38 KB (approx. 302 KB)
BMP .BMP Approx. 38 KB (approx. 302 KB)
PostScript .PS Approx. 78 KB

The value inside the parentheses is the file size when half tone is ON.

Half Tone (for TIFF and BMP formats)
On (Gray) is a tint of 16 gray levels; ON (Color) is 256 colors. No gradation is used for
OFF.

Entering a File Name or a Comment

» Enter a file name using up to 8 characters.

» Enter a comment using up to 25 characters. Comments are displayed at the upper
left corner of the screen and can be saved as a screen image.

* You cannot save to a file name that already exists in the same directory (overwriting
not allowed).

» The file name is common with other saved data, except the extension.

Compressing the Data (only when the data format is BMP)
For BMP format, data can be compressed using RLE and saved. However, data in BMP
format cannot be compressed if half one is OFF.

Auto Naming Function

When Auto Naming is turned ON, files with a three digit number from 000 to 499 are
automatically created when saving the screen image. A common name (up to five
characters, specified by File Name) is attached before the number.

Note

« Screen images cannot be saved while measurement is in progress (while the START/STOP
indicator is illuminated).

»  When renaming a file (see section 11.9), you can specify the name using up to 25 characters.
However, if the number of characters excluding the extension exceeds 8, only the first 7
characters and the extension are displayed as in TA72000>.SET. The file name can be
confirmed using properties.

« If waveforms are overlapped when outputting the screen image with half tone set to OFF or in
PostScript format, the waveform color on the screen changes temporarily.
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Chapter 12 Ethernet Communications (Option)

12.1 Connecting to the Ethernet Network

Connection Procedure

Connector

Connect to the Ethernet port (10BASE-T connector) on the rear panel.
RJ-45 modular jack

Connecting to the Network
Connect the TA720 to the network via a hub or router as shown below. If the connector
type is different, use an adapter or other similar devices.

Hub or router that (] J U
supports 10BASE-T 0 godd d g

10BASE-T PC
straight
/ cable \

cdd O

1 ===°
Ethernet /
interface = =

connector

One-to-One Connection with a PC
Connect the TA720 via a network switch such as a hub as shown below.

Hub or router that L]
supports 10BASE-T |0 0000 O |

PC
10BASE-T
/straight

H (uondQ) suonesiunwwo) Jauiayiy

cable = |
[ Ethernet ===°
N interface -
connector ~ ~

Note
» When connecting the TA720 and a PC in a one-to-one configuration, use a 10BASE-T/
100BASE-TX auto switching NIC or a 10BASE-T NIC on the PC side.
» Avoid connecting the TA720 and a PC directly without going through a hub. Operation is not
warranted for direct connection.
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12.2 Setting the TCP/IP

Procedure

1.  Press the UTILITY key to display the Utility menu.

Otility
a Device [@ Address Ja A ™ ™
GP-1B 1 Netuork | Memory | seiftest [alibration| Mexti.z
2.  Press the Network soft key to display the Network menu.
Network
rs rs rs rs
TCP/IP | FTP User Net Drive others |[Log List

3.  Press the TCP/IP soft key to display the TCP/IP setting dialog box.

DHCP
IP pddress (9. 9. 8. 9§
Net Mask £55.¢55.E55.[ 9
Gate Way (9. 9. 8. 9§
NS
Domain Name | |
DNS Serverl [ 6. 6. 8.[ §
DNS Serverz [ 6. 9. 8.[ §

Domain Suff ixi] ]

Domain Suff ix2] ]

Turning DHCP ON/OFF

4.  Turn the rotary knob to move the cursor to DHCP and press the SELECT key to
select ON or OFF.
If you set DHCP to ON, you do not have to set the IP address, subnet mask,
default gateway below. To set up the DNS, proceed to step 11.
If you do not wish to set up the DNS, check the network cable connection and
restart the TA720. The IP address, subnet mask, and default gateway are
automatically configured.

Setting the IP Address

If DHCP was set to Off in step 4, set the IP address.

5.  Turn the rotary knob to the desired digit of IP Address and press the SELECT key
to display the value entry area.

6.  Use the rotary knob to set the IP address.

Setting the Subnet Mask

If DHCP was set to Off in step 4, set the subnet mask.

7.  Turn the rotary knob to the desired digit of Net Mask and press the SELECT key to
display the value entry area.

8.  Use the rotary knob to set the subnet mask.

Setting the Default Gateway

If DHCP was set to Off in step 4, set the default gateway.

9.  Turn the rotary knob to the desired digit of Gate Way and press the SELECT key to
display the value entry area.

10. Use the rotary knob to set the default gateway.
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12.2 Setting the TCP/IP

Explanation

Setting the DNS

11.
12.
13.

14.
15.
16.
17.

18.

19.
20.
21.
22.
23.

Turn the rotary knob to move the cursor to DNS.

Press SELECT to display the DNS setting menu.

Press the SELECT key to select ON, OFF, or AUTO (AUTO can be specified only
when DHCP is ON). When DNS is set to AUTO, the domain name and DNS
server name are automatically configured by power-cycling the TA720.

If DNS is set to ON, the domain name, DNS server name, and domain suffix are
displayed.

If DNS is set to OFF, check the network cable connection and power cycle the
TA720.

Turn the rotary knob to move the cursor to Domain Name.

Press the SELECT key to display the keyboard.

Enter the domain name using the keyboard.

For the procedure to enter the character string, see section 4.4.

Turn the rotary knob to the desired digit of DNS Server1 and press the SELECT
key to display the value entry area.

Use the rotary knob to set the IP address of the primary DNS server.

Likewise, set the IP address of the secondary DNS server in DNS Server2.
Turn the rotary knob to move the cursor to Domain Suffix1.

Press the SELECT key to display the keyboard.

Enter the primary domain suffix using the keyboard.

Likewise, set the secondary domain suffix in Domain Suffix2.

Turning ON/OFF the Power

24.

To

To apply the new settings, the TA720 must be power cycled. After all the settings
are complete, turn the power to the TA720 OFF, then back ON again.

use the Ethernet communication functions of the TA720, the following settings are

required.

Setting the IP Address, Subnet Mask, Default Gateway, DHCP, and DNS

Co

nsult your system or network administrator in setting these parameters.

DHCP (Dynamic Host Configuration Protocol)

If DHCP is enabled, the following items are automatically configured.

IP Address, Subnet Mask, Default Gateway, and DNS settings

To use DHCP, the network must have a DHCP server.

Consult your network administrator to see if DHCP can be used.

If DHCP is used, a different IP address may be assigned to the TA720 each time the
power is turned ON. Therefore, you must be careful when using the FTP server
function of the TA720.

IP Address (Internet Protocol Address)

Set the IP address to assign to the TA720. The default setting is [0.0.0.0].

The IP address is used to uniquely identify a device on the Internet when using TCP/
IP. The address is a 32-bit value expressed in four octets (each 0 to 255), each
separated by a period as in [192.168.111.24]. A unique ID must be acquired from the
network administrator.

If DHCP can be used, the IP address is automatically assigned.
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12.2 Setting the TCP/IP

Note

Subnet Mask

Set the mask value used when determining the subnet network address from the IP
address. The default setting is [255.255.255.0]. Consult your network administrator
for the appropriate value. You may not need to set the value.

If DHCP can be used, the subnet mask is automatically assigned.

Default Gateway

Specify the IP address of the default gateway that is used when communicating with
other devices on a different segment (network unit). The default setting is [0.0.0.0].
Consult your network administrator for the appropriate value. You may not need to
set the value.

If DHCP can be used, the default gateway is automatically assigned.

DNS (Domain Name System)

DNS is a system used to associate names used on the Internet called host names
and domain names to IP addresses. (Given AAA.BBBBB.com, AAA is the host name
and BBBBB.com is the domain name. Instead of using the IP address, which is a
sequence of numbers, host name and domain name can be used to access the
network.

In the case of the TA720, the host name of the destination can be specified using a
name instead of an IP address when using the network drive function or network
printer function.

You set the domain name, the DNS server address ([0.0.0.0] by default), and the
domain suffix. In networks that support DHCP, these settings can be configured
automatically.

- DNS Server
Up to two DNS server addresses can be specified (primary and secondary). If the
primary DNS server is down, the secondary DNS server is automatically looked up
for the mapping of the host name/domain name and IP address.

« Domain Suffix
When the IP address corresponding to the server name with the aforementioned
domain name is not found, the system may be set up to search using a different
domain name. Enter this alternate domain name as the domain suffix. You can
specify up to two domain suffixes, Domain Suffix1 (primary) and Domain Suffix2
(secondary).

+ If you changed settings related to the Ethernet network, the TA720 must be power cycled.

+ Ifthe TA720 is turned ON with the DHCP function enabled without an Ethernet cable
connected, communications and file functions may not operate properly. In this case, turn
DHCP OFF and power cycle the TA720.
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12.3 Setting the Network Drive (FTP Client
Function)

Procedure

Explanation

1. Press the UTILITY key to display the Utility menu.
Otility
a TDevice @ Address Ja s ™ ™
GP-1B r 1 Network | Memory | seiftest Calihratiur’ Next1,2
2.  Press the Network soft key to display the Network menu.
Network
“ree e | e user ‘Net Drive “ others Log List
3.  Press the Net Drive soft key to display the Net Drive Setup dialog box.
Het Drive Setup,
FTP Server ahcde.gukugaua.cu.jp l
Login Name [ abcde, ]
Passuord [ AN ]
Time Out(sec)
4.  Turn the rotary knob to move the cursor to FTP Server and press the SELECT key
to display the keyboard.
5. Enter the FTP server address using the keyboard.
If you are using DNS, you can specify the server by name.
6.  Turn the rotary knob to move the cursor to Login Name and press the SELECT
key to display the keyboard.
7.  Enter the login name using the keyboard.
For the procedure to enter the character string, see section 4.4.
8.  Turn the rotary knob to move the cursor to Password and press the SELECT key
to display the keyboard.
9. Enter the password corresponding to the login name using the keyboard.
Password is not required if Login Name is anonymous.
10. Turn the rotary knob to move the cursor to Timeout and press the SELECT key to
set the timeout time.
11. Turn the rotary knob to move the cursor to Connect and press the SELECT key to
establish a connection.
When the connection is established, @ is displayed at the upper right corner of the
screen.
12. For the operation of files that follows the above procedure, see the procedures in

sections 11.4to0 11.10.
On the File List that is displayed when files are managed, the network drive is
indicated as NDO.

Notes on Setting the FTP Server

» Set the list output (string returned by the dir command) to UNIX format.
» Set the home directory and its subdirectories to allow writing.

IM 704510-01E
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12.3 Setting the Network Drive (FTP Client Function)

Notes on Setting the FTP Client Function

.

The client cannot move above the home directory.

The newest file is not necessarily displayed at the top of the file list.

File and directory names that exceed 8 characters, the characters beyond the 7th
character are displayed as >. The entire file name can be confirmed by viewing
properties.

Depending on the server, “<..>” that indicates a higher directory may not be displayed.
The time information in the file list will not be displayed correctly for the following
cases.

* On Windows NT when the time stamp is displayed using am and pm.

» Servers that return characters other than ASCII characters in the list

The following operations cannot be performed.

+ Turning file protect ON and OFF on saved files.

» Formatting a network drive.

» Copying between network drives.

* Renaming a file on the network.

This function cannot be used when the FTP server function or file operation function is
used.

To use this function, configure the TCP/IP settings beforehand according to section
12.2, “Setting up the TCP/IP.”

To apply new settings that are made while the connection is up, drop the connection
using Disconnect and reconnect.

If you are disconnected by the server when using the FTP client, you will be
automatically reconnected if you perform a file operation.
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12.4 Accessing the PC Card or Floppy Disk (FTP
Server Function)

Procedure

1. Press the UTILITY key to display the Utility menu.

Itility
a TDevice @ Address Ja ™ S ™
GP-IB 1 Netuork | Memory | seiftest [alibration| Mexti.z
2.  Press the Network soft key to display the Network menu.
Network
Fs Fs Fs Fs
TCP/IP | FTP User Net Drive others |[Log List

3. Pressthe FTP User Account soft key to display the User setting window.
User ]

User Name anonynous

Password [ ]
Time Out(sec)

4.  Turn the rotary knob to move the cursor to User Name and press the SELECT key
to display the keyboard.

5.  Enter the user name using the keyboard.
Specify anonymous if you wish to allow access to all users. To restrict access,
enter the user name using up to 15 characters.

6.  Turn the rotary knob to move the cursor to Password and press the SELECT key
to display the keyboard.

7.  Enter the password using the keyboard using up to 15 characters.
Enter the password again for confirmation. If the user name is set to anonymous,
you do not have to enter the password.

8.  Turn the rotary knob to move the cursor to Time Out and press the SELECT key to
display the value entry area.

9. Use the rotary knob to enter the timeout time.

10. Execute an FTP client software on the PC or workstation.
Perform file operations using the user name specified in step 5.
Press the Log List soft key to display date/time, user name, and IP address of the
last 25 accesses.

Explanation

Number of Characters of the Login Name and Password
Up to 15 characters.

Timeout Time
When the TA720 (FTP server) is accessed from an FTP client and there is no access to
the TA720 for a specified period, the network connection is automatically closed.
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12.4 Accessing the PC Card or Floppy Disk (FTP Server Function)

Notes on Using the FTP Server Function

.

The TA720 supports only a single client.

When the TA720 is accessed from the PC or workstation (login), ® is displayed at
the upper right corner of the screen.

This function cannot be used when the FTP client function or file operation function is
used.

The root directory of the floppy disk is indicated as FDO; the root directory of the PC
card drive is indicated as CAOQ.

The log list is cleared when the power is turned OFF.

To use this function, configure the TCP/IP settings beforehand according to section
12.2, “Setting the TCP/IP.”

To apply the new settings, the TA720 must be power-cycled.
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12.5 Checking the MAC address and Turning ON/
OFF the FTP Passive Mode

Procedure

Checking the Ethernet Option and MAC Address
1.  Press the UTILITY key to display the Utility menu.

Itility
a TDevice @ Address Ja ™ S ™
GP-IB 1 Netuork | Memory | seiftest [alibration| Mexti.z
2.  Press the Next1/2 soft key to display the next menu.
Itility
Fs Fs Fs Fs Fs
Conf ig SetupInfo Error Log LCD Version NextZ2-2

3.  Press the Version soft key to display the Version Information dialog box.
Ether indicates the presence of the Ethernet option and MAC:000064_844_FA6
(example) is the MAC address.

Uersion Information

Hodel : 70451010
Option

PC Card LF : Yes

Ether : Yes MAC : 000064_844_FAG

Printer Headrank: No Urite

version 1 1.00
Link Date 1 200Z2-08,08 14:00:10

Turning ON/OFF the FTP Passive Mode

1.  Press the UTILITY key to display the Utility menu.
Itility

a Device [ig Address [a a - S
GP-1B 1 Netuwork Memory Selftest [Calibrationf| Next1-.2

2.  Press the Network soft key to display the Network menu.

Network
a a a a

TCP/IP FTP User Net Drive Others Log List

3.  Press the Others soft key to display the Others menu.
Others

FTP Passive [DFF] _ON_]

4. Use the SELECT key to select ON or OFF.

Explanation

MAC Address
The MAC address is a hardware address that is assigned to the TA720 for identification
purposes on the network.

Note

The MAC address is displayed only when the Ethernet interface is installed. If
XXXXXX_XXX_XXX is displayed for the MAC address even when the Ethernet interface is
installed, contact your nearest YOKOGAWA dealer.
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12.5 Checking the MAC address and Turning ON/OFF the FTP Passive Mode

Turning ON/OFF the FTP Passive Mode
Turn this function ON when using the TA720 behind a firewall that requires the passive
mode. The default setting is OFF.
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Chapter 13 Other Functions

13.1

Procedure

Explanation

Press the SHIFT+MARKER (INITIALIZE) key to display the Initialize menu.

Initialize]

Execute

Press the Execute soft key.
An Alert dialog box opens.

Initializing the Settings

Turn the rotary knob to select OK, and then press the SELECT key.
To cancel the initialization, select Cancel and press the SELECT key.

Alertt?

& + Select

OK

Setup will be initialized.

Cancel

Initial Settings
When initialization is executed, the settings are reset as follows:

Item Setting
MODE key Hard Hist
FUNCTION key
Function Period
Channel/Slope AT (Period) AT ATBT(Period&TI)
ATBT(TI) A A1B 1 (PW&TI)
[ | (Pulse Width) Al Blfo|(PWaPW)
ATBT(Per.&Per.)
SAMPLE key
Gate Mode Event Gate
Event Num 100
Gate Time 1us
External Gate Polarity =l
Sample Interval 0 us
Arming Auto
Ext Arm Slope T
Arming Delay OFF
Delay Event 1
Delay Time 1pus
Block OFF
Block Size 2
Rest Mode OFF
Rest Event 1
Rest Time 1us
Inhibit OFF
Ref.Clock Internal

IM 704510-01E
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13.1 Initializing the Settings

ltem Setting

INPUT key

(both CHA and CHB)
Impedance 1 MQ
Coupling DC
Trigger Mode Manual
Manual Level 0.000 V
Auto Level 50%

(CHB)
Phase Adj 0.0 ns

(for both EXT ARM/EXT GATE and INHIBIT)
Impedance 1 M fixed
Coupling DC fixed
Trigger Level TTL

DISPLAY key

Display ltem Histogram
Histogram Style Graph Size Full
Histogram Style Statistics On
Histogram Style Panorama On
Histogram Style Both Graph On
Histogram Style Overlap On
Histogram Style Stat&Graph Stat
Histogram Calc/Stat Calculation Area Window
Histogram Calc/Stat Calculation Polarity Pos&Neg
Histogram Calc/Stat Average On
Histogram Calc/Stat Maximum Off
Histogram Calc/Stat Minimum Off
Histogram Calc/Stat Peak-Peak On
Histogram Calc/Stat o On
Histogram Calc/Stat c/Average Off
Histogram Calc/Stat 6/T Off
Histogram Calc/Stat Deviation Off
Histogram Calc/Stat Deviation/T Off
Histogram Calc/Stat Median Off
Histogram Calc/Stat Mode Off
Histogram Window Size 14
Histogram Window Mode Single
Histogram Window Meas Item Meas1
Histogram Window TValue 38.000 ns
Histogram Window Offset 0.000 ns
Histogram Window Frequency 26.315 MHz
Histogram Window Modulation EFM+
Histogram Window Window1 (2T) OFF
Histogram Window T Type Measured T
Histogram Window Number 1T (WINDOW1)
Histogram IS| Setting Mode Single
Histogram IS| Polarity O+
Histogram ISI Trigger ()
Histogram ISI Trigger Mark 1T (WINDOWT)
Histogram IS| Trigger Space 1T (WINDOWT)
Histogram IS| Target Prev Mark
List Number 1
List Link Off
List Search Symbol 1 None
List Search Symbol 2 None
List Search Symbol 3 None
List Search Symbol 4 None
List Search Link M1
TimeVariation Display Style Graph Size Full
TimeVariation Display Style Statistics On
TimeVariation Display Style Panorama On
TimeVariation Display Style Overlap On
TimeVariation Display Style Wave M1&M2
TimeVariation Graph Param Grid On
TimeVariation Graph Param Connect On
TimeVariation Graph Param Dot Type Pixel
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13.1 Initializing the Settings

ltem Setting
TimeVariation Calc/Stat Calc/Area Window
TimeVariation Calc/Stat T.Average On
TimeVariation Calc/Stat T.Maximum Off
TimeVariation Calc/Stat T.Minimum Off
TimeVariation Calc/Stat T.Peak-Peak On
TimeVariation Calc/Stat T.c On
TimeVariation Calc/Stat T.o/Average Off
TimeVariation Calc/Stat T.P-P/Average Off
TimeVariation Calc/Stat T.RF Off
TimeVariation Block Number 0
Statistics Stat ltem Hist
Statistics Style All
Scale Link (Per&Per) Link
Scale Link (Per&Tl) Meas1
Scale Link (PW&TI) Meas1
Scale Link (PW&PW) Link
Scale X Center (Histogram) 150.000 ns
Scale X Span (Histogram) 300 ns
Scale Y High (Histogram) 100
Scale Y Axis (Histogram) Log
Scale X Minimum (TimeVariation) 0.0 us
Scale X Span (TimeVariation) 60 us
Scale Y Center (TimeVariation) 150 ns
Scale Y Span (TimeVariation) 200 ns
Marker Link (Per&Per) Link
Marker Link (Per&Tl) Meas1
Marker Link (PW&TI) Meas1
Marker Link (PW&PW) Link
Marker X1 (Histogram) 0
Marker X2 (Histogram) 300 ns
Marker Y1 (Histogram) 0
Marker Movement | 4
Marker X1 (TimeVariation) 0.0 us
Marker X2 (TimeVariation) 60.0 us
Marker Y1 (TimeVariation) 50.0 us
Marker Y2 (TimeVariation) 250 ns

Items That Cannot Be Initialized
The following items are not initialized. They are also not stored.

Item

Factory Default Settings

Setup information stored to the internal memory

Date/Time
Beep sound
Click sound
Warning display
LCD brightness
LCD auto off
LCD auto off time
Communication control device
GP-IB settings
Gpib Address
Endian
Start Data
End Data
Data Type
Data Select
File related items
File ltem
Data Type
Stat ltem
Auto Naming
File Name
Comment

Initial settings above
Date/Time of factory shipment
ON

ON

ON

4

OFF

10 min

GP-IB

1
LSBFirst

1

1

Ascii

Time Stamp

Setup
Ascii
Hist
OFF
“TA720”

“w

IM 704510-01E
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13.1 Initializing the Settings

Item

Factory Default Settings

Utility

Function
Filter
Partition Num

Ethernet related items

Network

TCP/IP
DHCP
IP Address
Net Mask
Gate Way
DNS
Domain Name
DSN Server1
DSN Server2
Domaim Suffix1
Domaim Suffix2

FTP User
User Name
Password
Time Out

Net Drive
FTP Server
Login Name
Password
Time Out

Others
FTP Passive

Copy related items

Copy to

Image

Image Format

Half Tone

Compression
Calibration

Delete

* *

1

Off

0.0.0.0
255.255.255.0
0.0.0.0

Off

0.0.0.0

0.0.0.0

W

W

anonymous

W

600 s

W

anonymous

W

15s
OFF
Printer

Copy
TIFF

OFF (black and white)

OFF

Calibration value calibrated under standard operating conditions

Note

When initialization is executed, operations such as measurement and calculation are aborted.
To initialize all the settings (reset to factory default settings), turn ON the power while holding
down the RESET key. Note that if the power is turned ON while the RESET key is held
down, the setup parameters that are stored in the internal memory are also initialized.

13-4
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13.2 Calibration

Procedure

Explanation

For a functional description, see 2.8.

The calibration results are listed.

1.  Press the UTILITY key to display the Utility menu.
Otility
la Device [J@ Address Ja o o ™
GP-1B r 1 Netuork | Memory | selftest Calihratiur’ Next1,2
2.  Press the Calibration soft key to display the Calibration menu.
Calibration
Exec

3. Press the Exec soft key.

Calibration
< Calibration Result >
nc Calibration PASS
TV Calibration PASS
Phase Calibration PASS
Func Calibration PASS

Calibrated Iltems

The following items are automatically calibrated using the internal calibration signal.

» Offset voltage of the input amplifier (DC calibration)
» Conversion coefficient of the time-to-voltage converter (T/V calibration)

» Delay line that sets the phase between channels during A-to-B time interval

measurement
(Phase calibration)

» Measurement function (Function calibration)

Executing Calibration

Perform calibration when the operating environment (temperature, humidity, etc.) of the
TA720 changes drastically.

If the power is turned OFF, the calibration data is reset to factory default values (see

page 13-3).

Calibration Results

If the calibration is successful, PASS is displayed; if it fails, FAIL is displayed. If FAIL is
displayed, perform a self test (see section 14.4) to diagnose the TA720.

Note

When executing calibration, leave the input terminals (CH A and CH B) open.

IM 704510-01E
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13.3 10-MHz Output

For a functional description, see 2.8.

Connecting the Cable
Connect a BNC cable to the 10MHz OUT terminal on the rear panel.

Explanation

When the power is ON, a signal of the following specifications are output from the

10MHz OUT terminal at all times.

» Output frequency: 10 MHz (typical value®)

» Outputimpedance: 50 Q (typical value®)

» Output coupling: AC

» Output level: 1 Vp-p when the input impedance on the receiving side is 50 Q.
* Typical value represents a typical or average value. It is not strictly warranted.

10-MHz output circuit
50 Q 47?I pF

ANN—] T
& CAUTION

Do not apply external voltage to the 10MHz OUT terminal. Doing so can cause
damage to the TA720.
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13.4 Gate Output

For a functional description, see 2.8.
Connecting the Cable
Connect a BNC cable to the GATE OUT terminal on the rear panel.
Explanation

When the gate is open, the TTL level signal from the GATE OUT terminal is set high.

A CAUTION

Do not apply external voltage to the GATE OUT terminal. Doing so can cause
damage to the TA720.

Gate output circuit

+5V

VHC 50 O

T

suonoaung 19Yy10
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13.5 Monitor Output

For a functional description, see 2.8.

Connecting the Cable

Explanation

Connect BNC cables to MONITOR OUT terminals (CH A and CH B) on the rear panel.

Signals corresponding to the CH A and CH B input signals are output from the CH A and

CH B monitor output terminals, respectively. However, the monitor output method varies

depending on the measurement function as follows.

+ Period measurement or pulse width measurement: Outputs only the signal applied to
the selected channel.

» Other measurements: Outputs signals applied to both CH A and CH B.

The signal is output according to the following specifications.
» Output impedance: 50Q (typical value®)
* Output level: Approx. 1/4 the input signal (within £5 V) when the input
impedance of the receiving monitor device is 50 Q.
* Typical value represents a typical or average value. It is not strictly warranted.

CAUTION

Do not apply external voltage to the MONITOR OUT terminal. Doing so can
cause damage to the TA720.

Monitor output circuit

+5V

50 Q
~{ ANA—6
Buffer

amplifier

-5V

13-8
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13.6 Viewing the Setup Conditions and ROM
Version of the TA720

Procedure

1. Press the UTILITY key to display the Utility menu.

Otility
la Device J@ Address Ja ™ S ™
GP-1B r 1 Network | Memory | seiftest Calihratiur’ Next1,2
2.  Press the Next1/2 soft key to display the next menu.
Otility
Fs Fs Fs Fs Fs
Conf ig SetupInfo Error Log LCD Version NextZ2-2

« Checking the Setup Conditions of the TA720
3.  Press the Setup Info soft key to display the Setup Information dialog box.
Turn the rotary knob to scroll the displayed contents.

Setup Information
rs

Hode : Time Stamp
Function & Slope : Period AT & Period Bt
Sanmple

Gate Mode : Event 10000 Interval :9.8us

Arming 1 Auto

Block Sampling: Off

Inhibit : Dff Ref .Clock : Internal
Input

Channel : Impedance : Coupling : TriggersLevel

ChA : 1He : IC : Manual ©.6060U

ChB : 1He : IC : Manual-6.354V

Arming-Gate : 1MQ : IC : TTL

Inhibit 1M : IC : TTL
Display

Iten : Histogran

Histogram Style

Graph Size : Full Overlap : On Panorama : On
ha

« Checking the ROM Version
3.  Press the Version soft key to display the Version Information dialog box.

An example of Version Information is shown below.
Version Information

Hodel : 70451010
Option

PC Card LF : Yes

Ether : Yes MAC : 000064_844_FAG

Printer Headrank: No Urite

version 1 1.00
Link Date 1 200Z2-08,08 14:00:10

Explanation

Setup Conditions That Can Be Displayed

Measurement conditions and display parameters that are set using the following keys
can be displayed.

MODE key, FUNCTION key, INPUT key, DISPLAY key, SCALE key, MARKER key, and
UTLITY key

ROM Version
The model and suffix code of the TA720 and the software version can be displayed.

IM 704510-01E 13-9
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13.7 Turning ON/OFF the Beep Sound, Click Sound,
and Warning Display, and Setting LCD

1. Press the UTILITY key to display the Utility menu.
Utility
la Device F Address fa - 7S S r’

GP-IB 1 Network Hemory Selftest Ealibration| Nextl.2

- Changing the Operation Sound, Click Sound and Setting the Warning Display
2.  Press the Config soft key to display the Configuration menu.

Conf iguration
o Beep C1ickSound Warning
Date/Tine off PN |orr  pH| OFF i

e Turning ON/OFF the click sound
3.  Press the Beep soft key to select ON or OFF.

« Turning ON/OFF the click sound
3.  Press the Click Sound soft key to select ON or OFF.

« Turning ON/OFF the warning display
3.  Press the Warning soft key to select ON or OFF.

» Setting the LCD

2.  Press the LCD soft key to display the LCD menu.

LCD
AUto DIT 3 Bright
4

LCD Off N

- Setting auto off
3.  Press the Auto Off soft key to select ON.

4.  Press the Time soft key to set the time until the backlight turns OFF.
LCD

Auto OIf @ Tine @) Bright
LCD Off OFF N 14nin 4

- Setting the backlight brightness
3.  Press the Bright soft key and the turn the rotary knob to select the
brightness.

TCD
Auto OIf o Tine 3 Bright
LCD Off OFF N 14nin ?

» Turning OFF the backlight
3.  Press the LCD OFF soft key.
When the soft key is pressed, the backlight turns OFF. If any key is
pressed in this condition, the backlight turns back ON.

Explanation

Turing ON/OFF the Beep Sound
Specify whether to generate a beep sound when a warning message is displayed on the
screen. The default setting is ON.

Turning ON/OFF the Click Sound
Specify whether to generate a click sound when the rotary knob is turned. The default
setting is ON.
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13.7 Turning ON/OFF the Beep Sound, Click Sound, and Warning Display, and Setting LCD

Turning ON/OFF the Warning Display
Specify whether to display warning messages.
The default setting is ON.

Setting the LCD

The following settings can be changed.

» Backlight auto off
If there is no key operation for a specified time, the backlight automatically turns OFF.
The time until the backlight turns OFF can be set in the range of 1 min to 60 min.

« Backlight brightness
The brightness can be set using 8 levels (0 to 7). The lifetime of the backlight can be
prolonged by turning OFF the backlight when it is not necessary.

+ Backlight ON/OFF (LCD OFF)
Turns ON/OFF the LCD backlight.

Note

If a warning occurs, the message is recorded in the error log, even when the warning display
is turned OFF.

IM 704510-01E

13-11

suonoaung 19Yy10



Chapter 14 Troubleshooting and Maintenance

14.1 Troubleshooting

» For the appropriate corrective actions when a message is shown on the screen, see
the next section.

» If servicing is necessary, or if the instrument is not operating correctly after performing
the following corrective actions, contact your nearest YOKOGAWA dealer as listed on
the back cover of this manual.

Problem Probable Cause Corrective Action Reference Section
The power cannot be Using a power supply Use a correct power supply. 3.3
turned ON. outside the ratings.
The fuse is blown. Check for the cause, and if there is no 14.7
problem replace it with a new fuse.
Nothing is displayed. The screen is set extremely dark.  Adjust the brightness of the LCD screen.  13.7
The screen is cold. The ambient temperature should be -
at least 5°C.
The display is odd. The system is not operating properly. Power-cycle the TA720. -
Keys do not work. The TA720 is in the remote mode. Set the TA720 in the local mode. *
Cannot make Incorrect trigger level. Set a proper trigger level. 6.6
measurements. Measurement channel is not selected. Check the channel. 5.21t05.8
Exceeding measurement range. Check the measurement range. 5.2t05.8
Incorrect arming setting. Check the arming setting. 6.3
Incorrect inhibit setting. Check the inhibit setting. 6.4
Incorrect reference signal. Check the reference signal. 6.8
Cannot save to the The storage medium is not Format the storage medium. 11.3
specified medium. formatted.
The storage medium is not properly Insert the storage medium properly. 11.1,11.2
inserted.
The storage medium is Remove the write-protection. -
write-protected.
Insufficient free space on the storage Delete unneeded files or use another 11.7
medium. storage medium.
Attempted to save while the Save after the measurement completes or 11.4to 11.6
measurement is in progress. stop the measurement.
Cannot load from the The storage medium is not properly Insert the storage medium properly. 11.1,11.2
specified medium. inserted.
Attempted to load while the Load after the measurement completes or 11.4t0 11.6
measurement is in progress. stop the measurement.
|X| is blinking at the top right The lithium battery is dead. Perform a self test. 14.4
corner of the screen. The system is not operating properly.
Cannot print to the built-in  The roll paper is not installed. Install the roll paper. 11.11
printer. The release arm position is incorrect. Move the release arm to the HOLD 11.11
position.

The printer head is damaged or Servicing required. -
has worn out.

Attempted to print while the Print after the measurement completes or 11.12
measurement is in progress. stop the measurement.
Unable to recognize the Incorrect format on the storage Format the storage medium. 11.3
medium. medium.

The storage medium is damaged. - -

H 9oueusureyy pue Bunooysojqnoal

Cannot change settings or The address of the TA720 used by Match the address. *
control the operation of the the program is different from the
TA720 via the specified address.

communication interface.  The interface is not used in away Use it in a way that conforms to the
that conforms to the electrical or  specifications.
mechanical specifications.

* See the Communication Interface User's Manual (IM704510-17E).
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14.2 Messages

The following three types of messages can appear in the center of the screen.

» Error messages
Displayed when an invalid operation is attempted or when the instrument is behaving
abnormally.

* Warning messages
Displayed when the instrument is in a state in which the user needs to be warned.
Example: Measurement data overflow

» Alert messages
Displayed in cases such as before formatting a disk.

Error in Execution (600 to 799)

Error No. Message Description Page

601 Invalid path name. The path name is not correct.

602 No floppy disk or PC Card inserted. No floppy disk or card is inserted. 11-1,11-2

604 Media failure. The storage media is abnormal. -

605 File not found. The specified file does not exist. -

606 Media is protected. Attempting to write to a write-protected storage -
medium.

607 Media was removed while accessing. The storage medium was removed while it was -
being accessed.

609 File already exists. A file with the same name already exists. 11-8, 11-12, 11-16

11-23, 11-32

610 Contains invalid Characters. Invalid characters are being used. 4-4

611 Media full. There is not enough free space on the medium. -
(Directory entry)

612 Media full. There is not enough free space on the medium. -

613 Directory is not empty. Attempted to delete a directory that is not empty. 11-19

614 File is protected. Attempted to delete a write-protected file. 11-19

615 Physical format error. Physical format error occurred. -

616-620  File system failure. File system is abnormal. -

621 File is damaged. Accessed a damaged file. -

622-641  File system failure. File system is abnormal. -

646-654  Media failure. The storage media is abnormal. -

656-663  File system failure. File system is abnormal. -

665 Cannot load this file format. Attempted to load a file that was not saved by 11-8, 11-12
the TA720.

666 File is now being accessed. File is being accessed. Wait unit it is finished. -

Please wait.

668 Cannot find .HDR file. There is no .HDR file. 11-11

671 Stop measurement before accessing file. When accessing a file, stop the measurement. 4-2

672 Data to be saved doesn’t exist. There are no data to be saved. -

680 lllegal printer head position. Move the release arm to the HOLD position. 11-28

681 Out of paper. The roll paper is empty. 11-26

682 Printer over heat. The printer has overheated. -
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14.2 Messages

Error No. Message Description Page

683 Printer not warm enough. The printer temperature is too low. -

685 Printer time out. Printer has timed out. -

701 Stop measurement before using internal  Stop the measurement to make printouts. 11-29
printer.

708 Cannot output data while measuring. Data cannot be saved while the measurement 11-8, 11-12, 11-16

is in progress. 11-32

710 Internal printer in use. Please wait. Printing. Please wait. -

711 Image data failure. The image data is abnormal. -

712 Cannot compress this image. This screen image cannot be compressed. 11-32

750 Cannot connect to the server. Cannot connect to the server. 12-3
Confirm the network settings and connection.

751 Not yet connected to the ftp server. Not yet connected to the FTP server. 12-3
Confirm the network settings and connection. Check the communication settings.

752 This ftp function in not supported. This function is not supported. -

753 FTP Error: Pwd Confirm network This function is not supported. -
settings and connections.

754 FTP Error: Cwd Confirm network This function is not supported. -
settings and connections.

755 FTP Error: Rm Confirm network This function is not supported. -
settings and connections.

756 FTP Error: List Confirm network This function is not supported. -
settings and connections.

757 FTP Error: Mkdir Confirm network This function is not supported. -
settings and connections.

758 FTP Error: Rmdir Confirm network This function is not supported. -
settings and connections.

759 FTP Error: Get Confirm network This function is not supported. -
settings and connections.

760 FTP Error: Put Confirm network This function is not supported. -
settings and connections.

761 FTP Error: GetData Confirm network This function is not supported. -
settings and connection.

762 FTP Error: PutData Confirm network This function is not supported. -
settings and connections.

763 FTP Error: AppendData Confirm This function is not supported. -
network settings and connections.

764 FTP Error: Client Handle Confirm This function is not supported. -
network settings and connections.

765 FTP Error: Others Confirm network This function is not supported. -
settings and connections.

Error in Setting (800 to 899)

Error No. Message Description Page

800 Incorrect date and time. The specified date/time is incorrect. 3-12

801 lllegal file name. The file name is not correct. 11-8,11-12, 11-16

11-23, 11-32

812 Sync pattern does not exist. The searched pattern was not found. 8-14

813 Measured T cannot be entered using Measured T cannot be specified using this function. 8-8
this function.

814 Estimated T cannot be entered. Estimated T cannot be specified. Set the sampling 8-8

Please set the sampling interval to the Ous.

interval to O us.

IM 704510-01E
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14.2 Messages

Error No. Message Description Page
815 Sampling interval cannot be entered Sampling interval cannot be specified when using 8-8
while Estimated T. Estimated T. Changed to Measured T or switch the
window mode.
816 Cannot be specified in this measurement Cannot be specified in this measurement item. -
item.
817 External Arming and block rest time/event External Arming and block rest time/event cannot be 6-5, 6-11
cannot be used together. used together.
Error in System Operation (900 and higher)
Error No. Message Description Page
906 Fan stopped. The cooling fan has stopped. -
Turn OFF the power immediately. Turn OFF the power immediately.
912 Fatal error in communications driver. Communication driver error. -
914 A communications time-out has occurred. Communication timeout error. -
Warming Messages (0 to 99)
Error No. Message Description Page
50 Sample number overflowed. The number of samples exceeded the measurable  15-1
number of samples.
51 Time stamp data overflowed. The time stamp data has exceeded the maximum 15-1
sampling time.
52 Measurement data overflowed. Measured data exceeded the measurement range. 15-2to 15-4
53 Measured T failure. Failed to measure auto window T. 8-8
54 Estimated T failure. Failed to estimate auto window T. 8-8
55 Rest time is too short. Rest time is too short. 6-11
56 No reference clock. No reference clock is applied. 6-15
57 Failure during continuous measurement. Failed continuous measurement. 2-7
58 ISI analysis impossible. Inter-symbol interference analysis cannot be 9-11
performed.
59 Sync pattern not found. No match pattern found. 8-14

Warning Mark

As shown in the figure below, a warning mark appears when there is an error message
or warning message.

Warning mark

ISI

2002,07,26 09:30:07 @
Pulse Width ARFe Event 160 Interval Min

Inhibit Off Ref .Clock Int. Auto Arming

Cha:

0.000V ChB: ©.000V

In this case, press the Error Log soft key in the menu that appears by pressing the
UTILITY key. An error log is displayed and you can view the list of error messages and
warning messages. |f there are many messages and they do not fit in the window, turn
the rotary knob to scroll the list. For details on the operation, see the next section.

Error Logging

671
671

go1 :
: Stop measurement before accessing file.
: Stop measurement before accessing file.
601 :

rs
Illegal file name.

Invalid path name.

14-4
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14.3 Displaying the Error Log

1.  Press the UTILITY key to display the Utility menu.

Otility
a Device [@ Address Ja A ™ ™
GP-1B 1 Netuork | Memory | seiftest [alibration| Mexti.z
2.  Press the Next1/2 soft key to display the 2/2 menu.
Otility
rs rs rs rs rs
Conf ig SetupInfo Error Log LCD Version Next2 2

3. Press the Error Load soft key to display the error log.
If there are many messages and they do not fit in the window, turn the rotary knob
to scroll the messages.

Error Logging

801 : Illegal file name.
671 : Stop measurement before accessing file.
671 : Stop measurement before accessing file.
6601 : Invalid path name.

Clearing the Error Messages

4.  Press the Clear soft key on the Error Logging menu.
The messages are cleared and the ! mark at the upper right corner of the screen is
also cleared.

Error Logging

Clear

Explanation

When an operation error, a communication error, or a warning occurs, the TA720 creates
an error message list and displays a ? mark at the upper right corner of the screen. The
details of the message can be viewed by displaying the error log.

Warning mark

2002,07,26 09:30:07 (1)
ISI Pulse Width ARk Event 160 Interval Min
Inhibit Off  Ref.Clock Int. Auto Arning
ChA: ©0.900U ChB: 0.000U
You must press the Clear soft key on the Error Logging menu and clear the message list

to clear the ¥ mark from the screen.

Note

Warning messages cannot be cleared using the Clear soft key. Warning messages are
automatically cleared when the cause of the warning is resolved such as by restarting the
measurement.

IM 704510-01E 14-5
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14.4 Self Test

Procedure

Before taking the following steps, remove all the cables that are connected to the
terminals on the front and rear panels, and stop the measurement.

1.

Press the UTILITY key to display the Utility menu.

Otility
a Device [@ Address Ja a o ™
GP-1B 1 Netuork | Memory | seiftest [alibration| Mexti.z
Press the Selftest soft key to display the Selftest menu.
Selftest
aSelftest
Board Exec

Press the Selftest soft key to di

Selftest

Panel

Display

Board

« Testing the Keys and Rotary Knob
Press the Panel soft key.
A menu used to start the test and a window that indicates the test results are

4,

o

8.

splay the Selftest selection menu.

displayed.

[ SETFTEsT
- —4
]| < panet Test >

| | al
Selftest

aSelftest

Panel Exec

Press the Exec soft key to execute the test.

Press each key and check that the name of the key is displayed.

Turn the rotary knob to the left and right and check that the name of the direction is

displayed co

rrectly.

Press the ESC key twice to quit the test.

- Testing the Display
Press the Display soft key.
A menu used to start the test and a window containing the text “<Display Test>"
are displayed.

4,

14-6
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14.4 Self Test

Explanation

.

5.

When a Failure Is Found from the Test

Seifiest
1
L < Display Test >
T BT
! all
2 all
3 all
K all
9 all
9 all
7 all
8 all
3 all
19 all
11 all
17| E
3 — [ — [  — [ [—-
Seifiest
aSelftest
Display Exec
Press the Exec soft key to start the test.
Text indicating the test items and test details is displayed.
Press the arrow keys to display the test item and the test details alternately and
check that color dropout and other abnormalities are not present on the display.
Turn the rotary knob to check that the brightness of the LCD changes.
Press the ESC key to quit the test.
Testing the Board
Press the Board soft key.
A menu used to start the test and a window that indicates the results of the
previous test are displayed.
| Selftest
Hu _<
|| < Board Test >
] cru Board Test PASS
1 Input Board Test PASS
]| Acquisition1 Board Test PASS
]| Acquisitionz Board Test PASS
]| Acquisition3 Board Test PASS
]| Acquisitiond Board Test PASS
] Heasurel Board Test PASS
] Heasure2 Board Test PASS
|1 clock Board Test PASS
_ || Interface Board Test PASS
| | &l
Seifiest
aSelftest
Board Exec
Press the Exec soft key to start the test.

The board test starts, and the results are displayed.

PASS should appear on all items.

It is probably a malfunction. Please contact your nearest YOKOGAWA dealer as listed
on the back cover of this manual for repairs.

IM 704510-01E
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14.4 Self Test

Text Indicating the Results of the Board Test
If a failure is found, FAIL or the following character string appears in place of PASS. In

either case, servicing is required. Please contact your nearest YOKOGAWA dealer as
listed on the back cover of this manual for repairs.

» Low Battery: The lithium battery has reached the end of its service life.
The battery must be replaced.
+ Calibration Data Lost: The internal calibration value may have been lost.

Recalibration is required.
+ ROM Error/DRAM Error/:  Error may have occurred in the internal memory.
SRAM Error

Note

When executing a self test, leave the input terminals (CH A and CH B) open.
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14.5 Adjusting the Time Base

A

CAUTION

» Do not apply a voltage exceeding the maximum input voltage to the input
terminals of each instrument. This may cause damage to the input section.

+ Do not apply external voltage to the output terminals of each instrument. This
may cause damage to the internal circuitry.

Instruments Required
Prepare the following instruments.
- Standard frequency generator
» Frequency accuracy: 0.1 ppm or better
+ Recommended instrument: FC6011B Rb Atomic Oscillator (by Fujitsu), or
HP5065A (by Agilent Technologies)
- Frequency counter
» Frequency resolution: 1 Hz or better
» Recommended instrument: TA1100 Time Interval Analyzer (by YOKOGAWA)

The procedure for adjusting the time base (reference clock) using the
recommended instruments is described below.

Connecting the Instruments

» Check that the power switch is turned OFF on all instruments before connecting the
instruments.

Connect the output of the standard frequency generator to the REFERENCE IN (rear
panel) terminal of the frequency counter (TA1100) and measure using the external
reference frequency.

Using a BNC cable, connect the 10MHz OUT terminal on the rear panel of the TA720
to the CH A input terminal of the frequency counter (TA1100).

Frequency counter Standard frequency generator
(TA1100) (FC6011B)
REFERENCE IN
I
OUTPUT
e ¢
o
@ °
= =

TA720 10MHz OUT

TAZZ0 e VoG Y
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14.5 Adjusting the Time Base

Instrument Settings

« TA720: None

+ TA1100:
* Function: Frequency A
+ Gate time: 1ms

* Number of samples: 1
+ Sampling mode:  FREE
+ Display: NUMERIC
 Input Setting CH A: DC coupling, ATT=0FF, 50 Q, trigger level =0 V
« REFERENCE: EXTERNAL
* Rb atomic oscillator: None
Adjustment Procedure
» Adjust the TA720 after 30 minutes of warm-up.
» Turn the REFERENCE ADJUST on the rear panel of the TA720, and adjust it so that
the read-out value of the frequency counter is within the following range.
9.999995 MHz to 10.000005 MHz (10 MHz+5 Hz, within £0.5 ppm)
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14.6 Performance Test

A

CAUTION

» Do not apply a voltage exceeding the maximum input voltage to the input
terminal of each instrument. This may cause damage to the input section.

» Do not apply external voltage to the output terminals of instruments. This may
cause damage to the internal circuitry.

Testing the Trigger Voltage Accuracy

Instruments Required
Prepare the following instruments.
DC voltage generator

» Voltage accuracy: 1 mV or better
* Recommended instrument: 7651 programmable DC voltage/current source
(by YOKOGAWA)

The procedure for testing the trigger voltage accuracy using the recommended
instruments is described below.

Connecting the Instruments
» Check that the power switch is turned OFF on all instruments before connecting the
instruments.
» Connect the output of the DC voltage generator to the input terminal (CH A/CH B) of
the TA720.
TA720

DC voltage generator (7651)

OUTPUT

Instrument Settings
« TA720: Input settings: DC coupling, 1 MQ, trigger level =0 V
* 7651: Output level: 4.000V, 0V, —-4.000V

Test Method

+ Calibrate the TA720 after 30 minutes of warm-up.

» This test compares the applied DC voltage to the trigger level (slice level) set by the
TA720 and checks the error in the trigger level.

» The actual detection of the trigger level is done by monitoring the input indicator of the
TA720.

Test Procedure

1. Connect the output of the 7651 to TA720 CH A.

Set the output level of the 7651 to 4.000 V.

Set the trigger level of the TA720 to 4.100 V.

Set the TA720 in the measurement start condition.

Decrease the trigger level of the TA720 in 5-mV steps. Gradually decrease the
trigger level and record the voltage at which the input indicator illuminates as VL.
6.  Set the trigger level of the TA720 to 3.900 V.

o0 Dd
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14.6 Performance Test

7. Increase the trigger level of the TA720 in 5-mV steps. Gradually increase the
trigger level and record the voltage at which the input indicator illuminates as VH.

8. The trigger voltage is derived by taking the average of VL and VH. Confirm that
this voltage is within the allowable range.
VTRIG = (VL + VH)/2

9.  Perform similar tests by setting the output of the DC voltage generator to 0.000 V
and —4.000 V.

10. Repeat steps 1 to 9 for CH B.

Test Result
« CHA
Voltage of the 7651 VL VH VTRIG Allowable Range
4.000 V 3.950 V10 4.050 V
0.000 V —0.010 Vto 0.010 V
—4.000 V —4.050 V 10 -3.950 V
« CHB
Voltage of the 7651 VL VH VTRIG Allowable Range
4.000 V 3.950 V t0 4.050 V
0.000 V -0.010 Vto 0.010 V
—4.000 V —4.050 V10 -3.950 V
Note

If noise is present due to the influence from the outside environment, connect a 1-uF
capacitor between the signal line and ground.
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14.6 Performance Test

Testing the Input Sensitivity

Instruments Required

Prepare the following instruments.
Synthesized signal generator

Frequency range: 10 MHz to 170 MHz or higher
Output level: 720 mVims or higher
Output level accuracy: 0.15 dB or better

Recommended instrument: 8657B Synthesized signal generator or equivalent (by
Agilent Technologies)

The procedure for testing the input sensitivity using the recommended
instruments is described below.

When using the recommended instruments, calibrate the instruments so that the
output level accuracy is 0.15 dB or better.

Connecting the Instruments

Check that the power switch is turned OFF on all instruments before connecting the
instruments.

Connect the output of the synthesized signal generator to the input terminal (CH A/CH
B) of the TA720.

Synthesized signal generator

(8657B)
REFERENCE OUT
O O ooog o o [} ooOOo odod
O 5 558 Soo o oo oas @
0 = O O oOoo oo
— —]
OUTPUT

Instrument Settings

TA720

+ Sampling mode: Hardware histogram mode

» Input settings:  DC coupling, 50 Q (both CH A and CH B), trigger level =0 V
« Function: Period A, B

+ Gate: Event, 1000000

* Reference: External

+ X Center, X Span:

Input Frequency X Center X Span
10 MHz 100 ns 15ns
166.6 MHz 6 ns 15ns

+ Y High: 108

8657B

» Frequency: 10 MHz, 166.6 MHz

+ Level: 35 mVims

Test Method

Test the TA720 after 30 minutes of warm-up.

Set the frequency of the 8657B to the values given in the table below, and check that
the measured values (mean value and standard deviation) are within the allowable
range using the period measurement function on the TA720. Perform the same test
on both CH A and CH B.

IM 704510-01E
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14.6 Performance Test

Test Result
« CHAT
Synthesized Signal
Generator Frequency Average Standard Deviation
Measured Value Allowable Range Measured value Allowable Range
10 MHz 99.7 ns to 100.3 ns 280 ps or less
166.6 MHz 5.7nsto 6.3 ns 120 ps or less
« CHAl
Synthesized Signal
Generator Frequency Average Standard Deviation
Measured Value Allowable Range Measured value Allowable Range
10 MHz 99.7 ns to 100.3 ns 280 ps or less
166.6 MHz 5.7nsto 6.3 ns 120 ps or less
« CHBT
Synthesized Signal
Generator Frequency Average Standard Deviation
Measured Value Allowable Range Measured value Allowable Range
10 MHz 99.7 ns to 100.3 ns 280 ps or less
166.6 MHz 5.7nsto 6.3 ns 120 ps or less
« CHBI
Synthesized Signal
Generator Frequency Average Standard Deviation
Measured Value Allowable Range Measured value Allowable Range
10 MHz 99.7 ns to 100.3 ns 280 ps or less
166.6 MHz 5.7nsto 6.3 ns 120 ps or less

When the results of all the tests above are within the allowable range, the input

sensitivity is taken to be 100 mVpp.

14-14
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14.6 Performance Test

Testing the Frequency Measurement
Instruments Required

Prepare the following instruments.
Synthesized signal generator

» Frequency range: 10 MHz to 170 MHz or higher
« Output level: 720 mVims or higher
» Output level accuracy: 1.5 dB or better

» Recommended instrument: 8657B Synthesized signal generator or equivalent (by

Agilent Technologies)

The procedure for testing the frequency measurement using the recommended
instruments is described below.

Connecting the Instruments

» Check that the power switch is turned OFF on all instruments before connecting the
instruments.

» Connect the output of the synthesized signal generator to the input terminal (CH A/CH
B) of the TA720.

Synthesized signal generator

(8657B)
REFERENCE OUT
O O ooog o o [} ooOOo odod
O 5 558 SO o oo oas @
0 = O O oOoo oo
— —]
OUTPUT

Instrument Settings
« TA720

Sampling mode: Hardware histogram mode

Input settings:  DC coupling, 50 Q (both CH A and CH B), trigger level =0 V
Function: Period A, B

Gate: Event, 1000000

Reference: External

X Center, X Span:

Input Frequency X Center X Span
10 MHz 100 ns 15ns
166.6 MHz 6 ns 15ns
+ Y High: 108
+ 8657B

Frequency: 10 MHz, 166.6 MHz
Level: 360 mVims

Test Method

« Test the TA720 after 30 minutes of warm-up.

» Set the frequency of the 8657B to the values given in the table below, and check that
the measured values (mean value and standard deviation) are within the allowable
range using the period measurement function on the TA720. Perform the same test
on both CH A and CH B.

IM 704510-01E
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14.6 Performance Test

Test Result
« CHAT
Synthesized Signal
Generator Frequency Average Standard Deviation
Measured Value Allowable Range Measured value Allowable Range
10 MHz 99.7 ns to 100.3 ns 120 ps or less
166.6 MHz 5.7nst0 6.3 ns 100 ps or less
« CHAl
Synthesized Signal
Generator Frequency Average Standard Deviation
Measured Value Allowable Range Measured value Allowable Range
10 MHz 99.7 ns to 100.3 ns 120 ps or less
166.6 MHz 5.7nst0 6.3 ns 100 ps or less
« CHBT

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range  Measured value Allowable Range

10 MHz 99.7 ns to 100.3 ns 120 ps or less
166.6 MHz 5.7nst0 6.3 ns 100 ps or less
CHB!l

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range  Measured value Allowable Range

10 MHz
166.6 MHz

99.7 ns to 100.3 ns 120 ps or less
5.7ns t0 6.3 ns 100 ps or less

14-16
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14.6 Performance Test

Testing the Pulse Width Measurement
Instruments Required

Prepare the following instruments.
Synthesized signal generator

Frequency range: 10 MHz to 90 MHz or higher
Output level: 720 mVims or higher
Output level accuracy: 1.5 dB or better

Recommended instrument: 8657B Synthesized signal generator or equivalent (by
Agilent Technologies)

The procedure for testing the pulse width measurement using the recommended
instruments is described below.

Connecting the Instruments

Check that the power switch is turned OFF on all instruments before connecting the
instruments.

Connect the output of the synthesized signal generator to the input terminal (CH A/CH
B) of the TA720.

Synthesized signal generator
(8657B)

REFERENCE OUT

O O ooog o o [} ooOOo odod
o OoO ooo O Ooo oog
o ooo ooo o ooo ooo @
0 = O O oOoo oo
— —]
: OUTPUT
.
CHA| iCHB

Instrument Settings

TA720

+ Sampling mode: Hardware histogram mode

» Input settings:  DC coupling, 50 Q (both CH A and CH B), trigger level =0 V
+ Function: Pulse width A, B

+ Gate: Event, 1000000

+ Reference: External

+ X Center, X Span:

Input Frequency X Center X Span
10 MHz 50 ns 15ns
83.3 MHz 6 ns 15ns

+ Y High: 108

8657B

» Frequency: 10 MHz, 83.3 MHz

« Level: 360 mVims

Test Method

Test the TA720 after 30 minutes of warm-up.

Set the frequency of the 8657B to the values given in the table below, and check that
the measured values (mean value and standard deviation) are within the allowable
range using the pulse width measurement function on the TA720. Perform the same
test on both CH A and CH B.

IM 704510-01E
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14.6 Performance Test

Test Result

. CHAW |

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range

Measured value Allowable Range

10 MHz
83.3 MHz

48.4 nsto 51.6 ns
5.0nsto 7.0 ns

120 ps or less
100 ps or less

« CHA

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range

Measured value Allowable Range

10 MHz
83.3 MHz

48.4 nsto 51.6 ns
5.0nsto 7.0 ns

120 ps or less
100 ps or less

. CHBH|

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range

Measured value Allowable Range

10 MHz
83.3 MHz

48.4 nsto 51.6 ns
5.0nsto 7.0 ns

120 ps or less
100 ps or less

. CHB M

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range

Measured value Allowable Range

10 MHz
83.3 MHz

48.4 nsto 51.6 ns
5.0nsto 7.0 ns

120 ps or less
100 ps or less
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14.6 Performance Test

Testing the A-to-B Time Interval Measurement
Instruments Required
Prepare the following instruments.
Synthesized signal generator

» Frequency range: 10 MHz to 170 MHz or higher
« Output level: 720 mVims or higher
» Output level accuracy: 1.5 dB or better

» Recommended instrument: 8657B Synthesized signal generator or equivalent (by
Agilent Technologies)
» Power divider
» Characteristic impedance: 50Q
+ Recommended instrument: 70-0966 Power Divider (by YOKOGAWA)

The procedure for testing the A-to-B time interval measurement using the
recommended instruments is described below.

Connecting the Instruments

+ Check that the power switch is turned OFF on all instruments before connecting the
instruments.

» Connect the output of the synthesized signal generator to the input terminal (CH A/CH
B) of the TA720.

Synthesized signal generator
(8657B)

REFERENCE OUT

O O ooog o o O ooOo ooo
O 5 555 Soo o ooo ooo @
0 o O O ooo oo
 — —]
OUTPUT
Power divider
Instrument Settings
« TA720
+ Sampling mode: Hardware histogram mode
* Input settings: DC coupling, 50 Q (both CH A and CH B), trigger level =0 V
» Function: A-to-B time interval
+ Gate: Event, 1000000
» Reference: External
+ X Center, X Span:
« ATBT or ALBl with CH B delay of 2.5 ns
Input Frequency X Center X Span
10 MHz 2ns 15ns
166.6 MHz 2ns 15 ns
« ATBJ or ALBT with CH B delay of 0 ns
Input Frequency X Center X Span
10 MHz 50 ns 15ns
166.6 MHz 3ns 15 ns
+ Y High: 108
+ 8657B
» Frequency: 10 MHz, 166.6 MHz
+ Level: 720 mVyms
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14.6 Performance Test

Test Method
Test the TA720 after 30 minutes of warm-up.
Set the frequency of the 8657B to the values given in the table below, and check that
the measured values (mean value and standard deviation) are within the allowable
range using the A-to-B time interval measurement function on the TA720.

Test Result

ATBT

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range

Measured value Allowable Range

10 MHz 09nsto4.1ns 120 ps or less
166.6 MHz 1.5nst03.5ns 100 ps or less
AlBl

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range

Measured value Allowable Range

10 MHz 09nsto4.1ns 120 ps or less
166.6 MHz 1.5nst03.5ns 100 ps or less
ATB!

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range

Measured value Allowable Range

10 MHz 48.4 nsto 51.6 ns 120 ps or less
166.6 MHz 2.0nsto 4.0 ns 100 ps or less
AlBT

Synthesized Signal
Generator Frequency

Average

Standard Deviation

Measured Value

Allowable Range

Measured value Allowable Range

10 MHz
166.6 MHz

48.4 nsto 51.6 ns
2.0nst0 4.0 ns

120 ps or less
100 ps or less
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14.7 Replacing the Power Fuse

A

Specified Rating

» To prevent the possibility of fire, only use a fuse with the specified rating
(current, voltage, and type).

» When replacing a fuse, turn OFF the power switch and unplug the power cord.

» Never short the fuse holder.

The TA720 uses the following power fuse.
*  Maximum rated voltage: 250 V

* Maximum rated current: 3.15 A

* Type: Time lag

» Standard: UL/VDE certified

* PartNo.: A1351EF

Replacement Procedure

Replace the power fuse according to the procedure below.

1. Turn OFF the power switch.

2.  Remove the power cord from the power connector.

3. Insert the tip of a flat-blade screw driver in the dented section of the fuse holder on
the power connector side, turn it in the direction of the arrow, and remove the fuse
holder.

4. Remove the blown fuse that is attached to the tip of the fuse holder.

5.  Attach a new fuse to the fuse holder and attach the fuse holder back in the original
place.

Note

The fuse inside the case cannot be replaced by the user. If you believe the fuse inside the
case is blown, contact your nearest YOKOGAWA dealer as listed on the back cover of this
manual. The ratings of the fuse that is used inside the case are shown below.

Location Maximum Rated Voltage Maximum Rated Current Type Standard
Motherboard 250 V 6.3 A Time lag VDE/SEMKO/
UL certified
IM 704510-01E 14-21
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14.8 Recommended Replacement Parts

The one-year warranty applies only to the main unit of the instrument (starting from the
day of delivery) and does not cover any other items nor expendable items (items which
wear out). The replacement period for expendable items varies depending on the
conditions of use. Refer to the table below as a general guideline. Contact your nearest
YOKOGAWA dealer for replacement parts.

Parts Name Recommended Replacement Period

Built-in printer Under normal usage, 120 rolls of paper (part No.: B9850NX)
LCD backlight 3 years

Cooling fan 3 years

Backup battery (lithium battery) 3 years
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Chapter 15 Specifications

15.1 Signal Input and Trigger

Item

Specifications

Number of input channels

2 (CH Aand CH B)

Input coupling

DC/AC

Input connector

BNC connector

Input impedance

50Q/1 MQ, 23pF (typical value")

Frequency characteristics

« When the input coupling is DC: DC to 250 MHz (typical value'")
» When the input coupling is AC and
+ Input impedance is 50 Q: 680 kHz to 250 MHz (typical value™")
« Input impedance is 1 MQ: 35 Hz to 250 MHz (typical value™)

Internal jitter 100 ps rms
Minimum input pulse width 3 ns (2.2 ns for CH B when measuring A-to-B time interval)
Operating voltage range —-5to 5V

Maximum input voltage

» When the input impedance is 50 Q: 5 Vims
» When the input impedance is 1 MQ and

+ DC <input frequency < 100 kHz: 40 V (DC+ACpeak)

+ 100 kHz < input frequency < 100 MHz: {3.5/f+5} V (DC+ACpeak), Where f is the frequency in MHz
» Overvoltage category: | and Il

Input sensitivity 2

100 MVpop

Input amplifier noise

400uVms (typical value™)

Cross talk when using the dual measurement function®

—40 dB (typical value™)

Trigger

» Trigger mode: Select from single auto trigger, repeat auto trigger, and manual trigger.
« Trigger level (when using manual trigger)
» Selectable range: -5to 5V
+ Accuracy™®: £(10 mV + 1% of the specified value)
» Resolution: 1 mV
» Trigger level (when using single auto trigger or repeat auto trigger)
» Selectable range: 0% to 100%
» Resolution: 1%
« Input condition when using single auto trigger or repeat auto trigger: Continuous signal between 1
kHz and 50 MHz
+ Setup time of single auto trigger and repeat auto trigger: 0.7 s (typical value™")

Phase Adjustment

Function used to adjust the phase difference of CH B with respect to CH A when measuring A-to-B
time interval, period A & A-to-B time interval, or pulse width A & A-to-B time interval
Selectable range: 0 to 10.0 ns (resolution: 0.1 ns)

Sampling

» Sampling mode: Select from time stamp mode, hardware histogram mode, and inter-symbol
interference analysis mode
* Maximum sample rate
When using the single measurement function™: 80 MS/s continuous (12.5 ns interval)
When using the dual measurement function®: 50 MS/s continuous (20 ns interval)
* Maximum sample size (maximum number of data points)
+ When in time stamp mode or inter-symbol interference analysis mode: 1,024,000
(512,000 when using the dual measurement function®)
+ When in hardware histogram mode: 10°
+ Sampling interval (setting only when using the single measurement function*® in time stamp mode)
Ous to 1 s (resolution: 1 us)
Maximum sample rate when O us is selected
» Longest sampling time
When in time stamp mode or inter-symbol interference analysis mode: 320 s (time from when
arming is activated)
When in hardware histogram mode: 3200 s (time from when arming is activated)

Update rate™

400 ms (hardware histogram mode)
Update rate when the sampling size (event size) is 1000 and period of a 1-MHz sine wave is measured.

*1 Typical value represents a typical or average value. It is not strictly warranted.

*2 Measured value under standard operating conditions with input coupling set to DC and input impedance set to 50 Q after
the warm-up time has elapsed.

*3 Period A & period B, period A & A-to-B time interval, pulse width A & A-to-B time interval, pulse width A & pulse width B,
pulse width A—A-to-B time interval, or pulse width A—pulse width B measurement.

*4 Measured value under standard operating conditions with input coupling set to DC and input impedance set to 1 MQ after
the warm-up time has elapsed.

*5 Period, A-to-B time interval, or pulse width measurement.

IM 704510-01E
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15.2 Measurement Functions (Measurement ltems)

Item Specifications

Measurement function * When in time stamp mode or hardware histogram mode

+ Single measurement function
Period, A-to-B time interval, and pulse width

* Dual measurement function
Period A & period B, period A & A-to-B time interval, pulse width A & A-to-B time interval, and
pulse width A & pulse width B

» When in inter-symbol interference analysis mode

+ Single measurement function
Pulse width

* Dual measurement function
Pulse width A—A-to-B time interval and pulse width A—pulse width B

Display resolution * When in time stamp mode: 25 ps

» When in hardware histogram mode, inter-symbol interference analysis mode, or time stamp mode
when using multi window display: 25 ps or (X span of the histogram/600) whichever is greater

Period measurement + Measurement range

» When in time stamp mode: 6 ns to 20 ms
» When in hardware histogram mode: 6 ns to 3.2 us
» Measurement resolution
+100 ps rms’' +\2 x trigger error?
« Accuracy®
Measurement resolution + (frequency stability of the time base x measured value) + 300-ps
systematic error
+ Slope: Select from T or |

A-to-B time interval » Measurement range
measurement * When in time stamp mode: 0 ns to 20 ms

* When in hardware histogram mode: 0 ns to 3.2 us
» Measurement resolution
« When the slope is set to ATBT, ALBT, ATBL, or AlBU:
+100 ps rms™ + A input trigger error? + B input trigger error 2
+ When the slope is setto AlBT or AlBI:
+100 ps rms’" + A input trigger error2 + B input trigger error 2 + trigger level timing error
« Accuracy™
« When the slope is set to ATBT, ALBT, ATBL, or AlBU:
Measurement resolution + trigger level timing error + (frequency stability of the time base
x measured value) £ 1-ns systematic error
+ When the slope is setto AlBf or AlBI:
Measurement resolution + (frequency stability of the time base x measured value) + 1-ns
systematic error
« Slope: Select from ATBT/ALBT, AiB1, ATB!, ALBl, and AlB!
+ Continuous measurement condition: The time to the next A signal edge after the A-to-B time
interval measurement is greater than equal to 0 ns and the time from the previous A signal edge
is greater than or equal to 12.5 ns

*1

100 ps rms or the display resolution whichever is greater when in hardware histogram mode, inter-symbol interference
analysis mode, or time stamp mode using multi window display.

*2 The trigger error, A input trigger error, B input trigger error, rising edge trigger error, and falling edge trigger error defined by
the following equation.
VXE+ Wt ES X: Input amplifier noise, W: Cross talk noise (0.01 x the signal amplitude of the other channel [Vrms])
SR En: Noise in the signal being measured [Vrms], SR: Slew rate of the input signal [V/s]
*3 Measured value under standard operating conditions as described in General Specifications after the warm-up time has
elapsed.
*4 The trigger level timing error is defined by the following equation.
+ 8mV 8mV 4 Trigger level setting accuracy | Trigger level setting accuracy
" \_Slew rate of the start signal ~ Slew rate of the stop signal Slew rate of the start signal  Slew rate of the stop signal
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15.2 Measurement Functions (Measurement Items)

ltem Specifications

Pulse width measurement + Measurement range
* When in time stamp mode: 6 ns to 20 ms
» When in hardware histogram mode: 6 ns to 3.2 us
» When in inter-symbol interference analysis mode: 10 ns to 3.2 us
» Measurement resolution
* When the polarity is set to |:'|_| or |_|Q|:
+100 ps rms’" rising edge trigger error? + falling edge trigger error
* When the polarity is f:
+100 ps rms’" rising edge trigger error? * falling edge trigger error’2 + trigger level timing error’®
- Accuracy™®
» When the polarity is set to |:'|_| or |_|g|:
Measurement resolution + trigger level timing error + (frequency stability of the time base
x measured value) + 1-ns systematic error
* When the polarity is f:
Measurement resolution + (frequency stability of the time base x measured value) + 1-ns
systematic error

+ Polarity: Select from [ |, [ ]}, and f=}e| (k- only when in inter-symbol interference analysis

mode)
Period A & period B » Measurement range
measurement * When in time stamp mode: 6 ns to 20 ms

» When in hardware histogram mode: 6 ns to 3.2 us
» Measurement resolution
+100 ps rms™! +V2 x trigger error 2
« Accuracy™®
Measurement resolution + (frequency stability of the time base x measured value) + 300-ps
systematic error
+ Slope: Select from AT&BT or Al&BJ

Period A & A-to-B time * Measurement range
interval measurement * When in time stamp mode
» Period measurement: 6 ns to 20 ms
» A-to-B time interval measurement: 0 ns to 20 ms
* When in hardware histogram mode
» Period measurement: 6 ns to 3.2 us
» A-to-B time interval measurement: O ns to 3.2 us
* Measurement resolution
+ Period measurement: £100 ps rms ' £\2 x trigger error?
+ A-to-B time interval measurement: 100 ps rms"' + A input trigger error 2 + B input trigger
error’?
- Accuracy*
Period measurement: Measurement resolution * (frequency stability of the time base x measured
value) £ 300-ps systematic error
A-to-B time interval measurement:
Measurement resolution + trigger level timing error + (frequency stability of the time base x
measured value) = 1-ns systematic error
« Slope: Select from AT&ATBT or AL&AIBT
» Continuous A-to-B time interval measurement condition: The time to the next A signal edge after
the A-to-B time interval measurement is greater than equal to 13 ns and the time from the
previous A signal edge is greater than or equal to 20 ns
*1 100 ps rms or the display resolution whichever is greater when in hardware histogram mode, inter-symbol interference
analysis mode, or time stamp mode using multi window display.
*2 The trigger error, A input trigger error, B input trigger error, rising edge trigger error, and falling edge trigger error defined by
the following equation.

VXE+ Wt ES X: Input amplifier noise, W: Cross talk noise (0.01 x the signal amplitude of the other channel [Vrms])

SR En: Noise in the signal being measured [Vrms], SR: Slew rate of the input signal [V/s]
*3 The trigger level timing error is defined by the following equation.
N 8mV 8mV + Trigger level setting accuracy Trigger level setting accuracy
"~ \ Slew rate of the start signal Slew rate of the stop signal Slew rate of the start signal Slew rate of the stop signal

*4 Measured value under standard operating conditions as described in General Specifications after the warm-up time has
elapsed.
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15.2 Measurement Functions (Measurement Items)

Item Specifications

Pulse A & A-to-B time .
interval measurement and
pulse A—A-to-B time
interval measurement

Measurement range
» Time stamp mode or inter-symbol interference analysis mode
Pulse width measurement: 6 ns to 20 ms, A-to-B time interval measurement: 0 ns to 20 ms
» Hardware histogram mode
Pulse width measurement: 6 ns to 3.2 us, A-to-B time interval measurement: 0 ns to 3.2 us
* Inter-symbol interference analysis mode
Pulse width measurement: 10 ns to 3.2 us, A-to-B time interval measurement: 0 ns to 3.2 us
Measurement resolution
» Pulse width measurement
* When the polarity is set to |:'|_| or |_|2|:
+100 ps rms’' rising edge trigger error 2 + falling edge trigger error 2
» When the polarity is :
+100 ps rms" rising edge Trigger error 2 + falling edge trigger error 2 + trigger level timing error
» A-to-B time interval measurement
+ When the slope is set to ATBT, ALBT, ATBJ, or AlBU:
+100 ps rms’' + A input trigger error 2 + B input trigger error 2
+ When the slope is setto AIB1 or AlB!:
+100 ps rms’' + A input trigger error® + B input trigger error 2 + trigger level timing error’®
Accuracy ™
+ Pulse width measurement
» When the polarity is set to |:'|_| or |_|Q|:
Measurement resolution + (frequency stability of the time base x measured value) + trigger
level timing error® + 1-ns systematic error
« When the polarity is pﬂ:
Measurement resolution = (frequency stability of the time base x measured value) £ 1-ns
systematic error
» A-to-B time interval measurement
+ When the slope is set to ATBT, ALBT, ATB!, or AlBl:
Measurement resolution + (frequency stability of the time base x measured value) + trigger
level timing error® + 1-ns systematic error
+ When the slope is setto AIBT or AIB!:
Measurement resolution + (frequency stability of the time base x measured value) £ 1-ns
systematic error
Polarity/Slope
» When in time stamp mode or hardware histogram mode:
Select from Ajl/&A!BT and AAjHl|&AIBI
» When in inter-symbol interference analysis mode:
Select from AjlI&ATBT, Aj{f& ALBT, Allof& AlB1, Aljof& ATBI, Af-l&AIBI, and
AlHll&A B!
Conltian%us A-to-B time interval measurement condition: The time to the next A signal edge after
the A-to-B time interval measurement is greater than equal to 13 ns and the time from the
previous A signal edge is greater than or equal to 20 ns

Pulse width A & pulse .
width B measurement

and pulse width A—pulse
width B measurement

Measurement range
» When in time stamp mode: 6 ns to 20 ms
» When in hardware histogram mode: 6 ns to 3.2 ms
» When in inter-symbol interference analysis mode: 10 ns to 3.2 us (20 ns to 3.2 us for pulse width B)
Measurement resolution
» When the polarity is set to |:'|_| or :
+100 ps rms’" rising edge trigger error? + falling edge trigger error
+ When the polarity is f-:
+100 ps rms’" rising edge trigger error? + falling edge trigger error’2 + trigger level timing error'®
Accuracy*
* When the polarity is set to |:'|_| or |_|g|:
Measurement resolution + (frequency stability of the time base x measured value) + trigger
level timing error + 1-ns systematic error
+ When the polarity is fj:
Measurement resolution + (frequency stability of the time base x measured value) + 1-ns
systematic error
Polarity: Selectfrom | |,[ -}, and [l (lo] only when in inter-symbol interference analysis mode)

*1 100 ps rms or the display resolution whichever is greater when in hardware histogram mode, inter-symbol interference
analysis mode, or time stamp mode using multi window display.
*2 The trigger error, A input trigger error, B input trigger error, rising edge trigger error, and falling edge trigger error defined by

the following equation.

VXE+ Wt ES X: Input amplifier noise, W: Cross talk noise (0.01 x the signal amplitude of the other channel [Vrms])
SR En: Noise in the signal being measured [Vrms], SR: Slew rate of the input signal [V/s]
*3 The trigger level timing error is defined by the following equation.

8mV

i f—
Slew rate of the start signal Slew rate of the stop signal

8mV + Jrigger level setting accuracy Trigger level setting accuracy
Slew rate of the start signal Slew rate of the stop signal

*4 Measured value under standard operating conditions as described in General Specifications after the warm-up time has elapsed.
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15.3 Gate, Arming, and Inhibit

The specifications for inter-symbol interference analysis mode conform to the
specifications for time stamp mode.

ltem Specifications

Gate .

Gate types: Select from EVENT, TIME, and EXTERNAL
When using the dual measurement function 2, the measurement terminates when the gate of
each measurement closes.
Selectable range of the event size when using event gate (within the longest sampling time)
» Time stamp mode or inter-symbol interference analysis mode
+ Single measurement function™: 2 to 1024000
« Dual measurement function?: 1 to 51200 (for each measurement)
» Hardware histogram mode
« Single measurement function®: 2 to 10°
« Dual measurement function?: 1 to 10° (for each measurement)
Selectable range of gate time when set to time gate (within the maximum event size of each
sampling mode)
1 us < gate time < 10 s (resolution is 100 ns)
Allowable time and polarity when set to external gate
Allowable time: 1 us to 320 s (except within the maximum event size of the sampling mode)
Polarity: Select from ] and Jof
External gate input (shared with external arming)
+ Connector type: BNC
* Input coupling: DC
« input impedance: 1 MQ (typical value™)
» Trigger level: TTL (1.4 V), TTL/10 (0.14 V), or0 V
+ Maximum input voltage: 40 V (DC + ACpeak)
* Minimum input pulse width: 30 ns
» Setup time: 60 ns (must precede the measurement signal by at least 60 ns for the gate to be valid).

Arming .

Arming source: Select from AUTO and EXT (external)

External arming (EXT) setting

+ Selectable range of delay time when set to time delay (set the time for each measurement
when using the dual measurement function®)
1 us < delay time < 1 s (resolution is 100 ns)

+ Selectable range of the event size when set to event delay (Set the value for each

measurement when using period A & period B or pulse width A & pulse width B measurement.
Event delay is possible when the frequency of event occurrence is less than or equal to 50 MHz.)

1 to 108 (resolution: 1)
+ Slope: Select from T and {
External arming input (shared with external gate)
+ Connector type: BNC
* Input coupling: DC
« input impedance: 1 MQ (typical value™)
+ Trigger level: TTL (1.4 V), TTL/10 (0.14 V), or O V
+ Maximum input voltage: 40 V (DC + ACpeak)
* Minimum input pulse width: 30 ns

+ Setup time: 60 ns (must precede the measurement signal by at least 60 ns for the arming to be valid).

Inhibit .

Active time

» When in time stamp mode: 1 us to 320 s

» When in hardware histogram mode: 1 us to 3200 s
Polarity: Select from H and

Inhibit input

+ Connector type: BNC

* Input coupling: DC

« input impedance: 1 MQ (typical value™)

+ Trigger level: TTL (1.4 V), TTL/10 (0.14 V), or 0 V
+ Maximum input voltage: 40 V (DC + ACpeak)

* Minimum input pulse width: 30 ns

+ Setup time: 30 ns (must precede the measurement signal by at least 30 ns for the inhibit to be valid).

*1 Typical value represents a typical or average value. It is not strictly warranted.

*2 Period A & period B, period A & A-to-B time interval, pulse width A & A-to-B time interval, pulse width A & pulse width B,
pulse width A—>A-to-B time interval, or pulse width A—pulse width B measurement.

*3 Period, A-to-B time interval, or pulse width measurement.
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15.4 Block Sampling

Item Specifications
Selectable range of the + Time stamp mode
number of blocks * When the arming source is EXT and the rest mode is OFF or when the arming source is AUTO

and the rest mode is event or time: 2 to 250
» When the arming source is AUTO and the rest mode is OFF: 2 to 1000
* When in hardware histogram mode: 2 to 1000
The total sample size of all blocks is within the maximum sampling size (see page 15-1).
Block rest mode Select from OFF, Time, and Event
Selectable range of the 1 us to 1 s (resolution: 100 ns, accuracy: £200 ns)
block rest time
Selectable range of the 1 to 10° (resolution: 1, rest time: 500 ns or more, frequency of event occurrence: 50 MHz or less,
block rest event size accuracy:x1 event)
Restriction on use Cannot be specified when using the dual measurement function?, external gate, or when in inter-
symbol interference analysis mode. When the rest mode is set to event or time, external arming
(EXT) cannot be used.
*1 Period, A-to-B time interval, or pulse width measurement.
*2 Period A & period B, period A & A-to-B time interval, pulse width A & A-to-B time interval, or pulse width A & pulse width B
measurement.

15.5 Inter-symbol Interference Analysis Function

Item Specifications

Function Function used to extract the data around the spaces and marks of the specified condition, display
the histogram, and calculate statistics.

Measurement Function Pulse width, pulse width A—A-to-B time interval, pulse width A—pulse width B
(Inhibit function cannot be used when using the dual measurement function’")

Minimum input pulse width 10 ns (pulse width B is 20 ns)

Data extraction mode Select from Single, Combination and Between

Data extraction condition  Select from nT, nT to maxT, and minT to nT (n: arbitrary value between 1 and 16)

Trigger Select mark or space

Target Select the analysis data with respect to the trigger from Prev., Middle, Next, or Both
Missed sampling fill Function used to fill the dropouts in sampling when using the dual measurement function”

Maximum number of dropout samples that can be filled: 256
Conditions for filling the samples: When the dropout sampling interval is 100 ns or more

Sync function Turn ON/OFF the function which starts the analysis from where the symbol search function found
the desired symbol

*1 Pulse width A—A-to-B time interval or pulse width A—pulse width B measurement

15.6 Display

Item Specifications
Display + Display size: 6.4 inches
+ Display resolution: 640 (H) x 480 (V) dots
+ Display defect: 0.01% or less with respect to all the display dots
Display format * When in time stamp mode:
Select from histogram, list, time variation, and statistics displays
» When in hardware histogram mode
Select from histogram, list, and statistics displays
» When in inter-symbol interference analysis mode
Select histogram or list
Selection of the item to be analyzed when using the dual measurement function”’
+ MEASH1: Displays the measurement result of measurement function 1
+ MEAS2: Displays the measurement result of measurement function 2
*1 Period A & period B, period A & A-to-B time interval, pulse width A & A-to-B time interval, pulse width A & pulse width B,
pulse width A—A-to-B time interval, or pulse width A—pulse width B measurement.
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15.6 Display

ltem Specifications

Histogram display .

Scale: Sets the X-axis and Y-axis of the histogram
+ Selectable range of X center (X-axis center)
When in time stamp mode: —50 ns to 20.000000000 ms (resolution: 25 ps)
When in hardware histogram mode: —50 ns to 3.2000000 pus (resolution: 25 ps)
+ X Span
When in time stamp mode: Select from 1.5, 3, 7.5, 15, 30, 60, 150, 300, 600ns, 1.5, 3, 6, 15,
30, 60, 150, 300, 600 ms, 1.5, 3, 6, 15, and 30 ms
When in hardware histogram mode: Select from 1.5, 3, 7.5, 15, 30, 60, 150, 300, 600 ns, 1.5, 3, 6 us
+ Y axis (scale type): Select Lin (linear) or Log (logarithmic)
Y High (Y-axis maximum)
+ When the Y-axis scale is linear: Select from 10, 20, 40, 100, 200, 400, 1000, 2000, 4000,
10000, 20000, 40000, 100000, 200000, 400000, 1e%, 1¢7, 1e%, and 1e°
+ When the Y-axis scale is logarithmic: Select from 1e', 1€?, 13, 1e*1e®, 1€, 1e7, 1e%, and 1¢€°
Readout: Read out the value by positioning the X marker (marker display can be turned ON/OFF)
Specify the statistical calculation area by specifying a frequency for the Y marker
(marker display can be turned ON/OFF)
Statistics display (can be turned ON/OFF)
+ Area: Select the area for performing statistical calculation from Window or Marker
+ A-to-B time interval measurement AIB1:
Select the slope from ATBT, ALBT, AlB1, and ATBT&AIBT
+ A-to-B time interval measurement AlB/:
Select the slope from ATBl, AlBl, AlB!, ATBI&AIBl

« Pulse width measurement f--: Select the polarity from o] |, [ |, ko], and fof | &[ o).

« Pulse width A & A-to-B time interval measurement Ak-}-{&A1BI:
Select from Aj-| |&ATBT, Al |-&AIBT, Ajlol&AIBT, Al-| |&ATBT,
Al jojgAlBT
» Pulse width A & A-to-B time interval measurement AFQI&AIBl:
Select from Al |&ATBL, Al |H8ALBl, AjHlof&AIBl, Al |8ATBIRA[ |HRALBL
» Pulse width A & pulse width B measurement:
Select from Afo|_|&BfH] |, A] [}&B[ o, Aj-jofaBiolo), Af| [&Bl] |&A[ ofaB[ |-
+ Selectable range of T Value (T value of statistical calculation: 1 ns to 250 ns (resolution: 25 ps)
» Multi window: Data analysis of multiple histograms
Selectable range of window size: 1 to 14
+ Auto window: Automatic data analysis of multiple histograms
» Histogram sum (only when using the multi window or auto window)
Sums the frequencies of all specified windows for each bin around the X-axis center of each window
Display style
Switch the graph size between half and full, turn ON/OFF the statistics display, turn ON/OFF the
panorama display, turn ON/OFF the both polarities/both edges graph (Both Graph), and turn ON/
OFF the overlap of each polarity graph Select Stat, Dev, or 6 when in hardware histogram mode
or time stamp mode using the all display of the multi window or auto window

Time variation display (only when in time stamp mode)

Scale: Sets the X-axis and Y-axis of the time variation.
» Selectable range of X Min (X-axis minimum): 0 to 320.0000000 s (resolution: 100 ns)
» Selectable range of X Span: Select from 6, 12, 30, 60, 120, 300, 600 us, 1.2, 3, 6, 12, 30, 60,
120, 300, 600 ms, 6, 12, 30, 60, 120, 300, and 600 s
» Selectable range of Y Center (Y-axis center): =50 ns to 20.000000000 ms (resolution: 25 ps)
» Y Span: Select from 500 p, 1, 2.5, 5, 10, 20, 50, 100, 200, 500 ns, 1, 2, 5, 10, 20, 50, 100,
200, 500 us, 1, 2, 5, 10, and 20 ms
Readout: Read the value by positioning the X and Y markers
Statistics display (can be turned ON/OFF)
Area: Select the area for performing statistical calculation from Window, Marker, and Block
Display style
Switch the graph size between half and full, turn ON/OFF the statistics display, turn ON/OFF the
panorama display, turn ON/OFF the overlap of measured waveforms (when using the dual
measurement function"), select the display waveform (MEAS1, MEAS2, or MEAS1 & MEAS?2)
Display parameters: Turn ON/OFF the grid and interpolation, switch the plot mark between Pixel
and Mark
Time resolution of the X-axis (time stamp): 100 ns

List display .

When in time stamp mode or inter-symbol interference analysis mode
« Lists the time stamps, corresponding measured values, and symbols
+ Can be displayed for each block when block sampling is used
» Display data scrolling
» Symbol search function available (forward and backward search)
Number of symbols to be searched: Select from 1 to 4
When in hardware histogram mode
+ Lists the measured values (median values) and corresponding frequencies
» Display data scrolling

*1 Period A & period B, period A & A-to-B time interval, pulse width A & A-to-B time interval, or pulse width A & pulse width B
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15.6 Display/15.7 Auto Window Function/15.8 Rear Panel Input/Output

Item

Specifications

Statistics display

* When in time stamp mode
When the calculated item is histogram
Statistical calculation parameters: Average, Maximum, Minimum, Peak-Peak, o, c/Average,
o/T, Deviation, Deviation/T, Median, Mode, Number
When calculation item is time variation
Statistical calculation parameters: T.Average, T.Maximum, T.Minimum, T.Peak-Peak, T.c, T.(c/
Average), T.(P-P/Average), T.RF, and T.Number
» When in hardware histogram mode
Statistical calculation parameters: Average, Maximum, Minimum, Peak-Peak, o, /Average, o/T,
Deviation, Deviation/T, Median, Mode, Number

15.7 Auto Window Function

Item

Specifications

Function
Modulation type

T. Value calculation method

Operation Condition

T measurement range

Measures T. Value and automatically sets the size, scale, and area of each window according to

the modulation type

EFM, EFM+, and 1-7

Measured T: Automatically sets the constant T value from the average value of the CH B clock
input signal (T resolution: 25 ps)

Estimated T: Estimates the constant T value from the input signal and modulation type.

Measured T: CH B input 1025 cycles or more

Estimated T: Data rate 80 MS/s or less, sampling time 1.6 s or less (when measuring pulse width
or A-to-B time interval)
Data rate 50 MS/s or less, sampling time 1.6 s or less (when measuring pulse width A
& A-to-B time interval, pulse width A & pulse width B)

7 ns to 250 ns

15.8 Rear Panel Input/Output

Item

Specifications

Reference input

Connector type: BNC

Input coupling: AC

Input impedance: 1 kQ or more

Input frequency range: 10 MHz + 10 Hz
Input level: 1 Vpp or higher

Maximum input voltage: +10 V

10-MHz output

Connector type: BNC

Output coupling: AC

Output impedance: 50 Q (typical value™)
Output frequency: 10 MHz (typical value™)
Output level™: 1 V. or higher

Monitor output (CH A/CH B)

Connector type: BNC
Output impedance: 50 Q (typical value™)
Output level2: Approx. 1/4 the input signal (+5 V or less)

Probe power terminal

Number of output terminals: 2 (Usable probe: FET probe (700939))
Output voltage: £12 V

Gate output

Connector type: BNC
Output level: TTL

*1 Typical value represents a typical or average value. It is not strictly warranted.
*2 Level when the input impedance on the receiving side is 50 Q.
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15.9 GP-IB Interface

ltem Specifications

Interface GP-1B

Electrical and mechanical Conforms to IEEE St'd 488-1978 (JIS C 1901-1987).
specifications

Mechanical specifications

SH1, AH1, T6, L4, SR1, RL1 PPO, DC1, DT1, CO

Protocol

Conforms to IEEE St'd 488.2-1992

Code ISO (ASCII) code
Mode Addressable mode
Address 0to 30

Clear remote mode

Remote mode can be cleared using the LOCAL (SHIFT+AUTO SCALE) key (except during Local Lockout).

15.10 Time Base

Item

Specifications

Internal reference frequency

Temperature-compensated crystal oscillator, 10 MHz

Frequency stability

Aging rate: £1.5 ppm/year
Temperature characteristics: 2.5 ppm in the range of 5 to 40°C with 25°C as the reference.
Frequency accuracy at factory shipment: £0.5 ppm

External adjustment

Possible

15.11 Internal Memory Function

Item

Specifications

32 sets of setup parameters can be stored/recalled to/from the non-volatile memory

15.12 Built-in Printer

ltem Specifications

Printing system Thermal line dot system
Dot density 8 dots/mm

Paper width 112 mm

Printing width 104 mm

15.13 Built-in Floppy Disk Drive

ltem Specifications

Drive type 3.5-inch floppy disk type

Number of drives 1

Format type 720 KB or 1.44 MB (MS-DOS compatible)

IM 704510-01E
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15.14 PC Card Drive (Optional)

Item

Specifications

Number of slots

1

Supported cards

Flash ATA memory card (PC card TYPE Il)

15.15 Ethernet Communications (Optional)

Item

Specifications

Communication port

1

Electrical and mechanical
specifications

Conforms to IEEE802.3

Transmission system

Ethernet (10BASE-T)

Transmission rate

10 M bps

Communication protocol

TCP/IP

Supported services

FTP server, FTP client (network drive), DHCP, DNS

Connector type

RJ-45 connector

15.16 General Specifications

Item Specifications
Electrical and mechanical + Ambient temperature: 23 = 5°C
specifications » Ambient humidity: 50 + 10% RH

» Supply voltage/frequency error: Within 1% of rating

Operating altitude

2,000 m or less

Warming up

Approx. 30 minutes

Storage conditions

» Temperature: —20 to 60°C
» Humidity: 20 to 80%RH (no condensation)

Operating conditions

» Temperature: 5 to 40°C
» Humidity: 20 to 80%RH (no condensation)

Rated supply voltage

100 to 120 VAC, 200 to 240 VAC

Permitted supply voltage
range

90 to 132 VAC, 180 to 264 VAC

Rated supply voltage 50/60 Hz
frequency

Permitted supply voltage 48 to 63Hz
frequency range

Maximum power 250 VA

consumption

Withstanding voltage

1.5 kVAC, 10 mA or less for one minute (between power supply and case)

Insulation resistance

500 VDC, 10 MQ or more (between power supply and case)

Signal ground

The ground of all input and output connectors is connected to the case ground.

External dimensions

Approx. 426 (W) x 177 (H) x 300 (D) mm (projections excluded)

Weight

Approx. 12 kg (main unit only)

Cooling method

Forced air cooling

Installation position

Horizontal (stacking prohibited)

Battery backup

Setup parameters and time are backed up using the internal lithium battery.

Fuse'’

Maximum rated voltage: 250 V, maximum rated current: 3.15 A, type: time lag, standard: UL/VDE certified
Part number: A1351EF

Standard accessories

Power cord (1), rubber feet (4), printer roll paper, user's manual (this manual) (1), communication
interface user’'s manual (1)

*1 There is also another fuse inside the unit, but the user cannot replace it. If you believe the fuse inside the unit is blown,
contact your nearest YOKOGAWA dealer as listed on the back cover of this manual.
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Imensions

I 15.17 External D

Unit: mm

Rear View

7 [l

il

28

277

23

12

13

426

13,

YOKOGANA &

v

in cases of less than 10 mm, the

If not specified, the tolerance is £3%. However

tolerance is £0.3 mm.

Specifications
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