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PC-Based Measurement Instruments.

This user’s manual contains useful information about the WE7521’s functions, how to
connect it to a measuring station, operations of the software on the PC, and trouble-
shooting. This manual assumes that you will be using the WE7000 Control Software that
is included with the measuring station.

The manual listed below contains general information about the WE7000 (it primarily
describes the operations of the measuring station, the optical interface module, the
optical interface card, and the WE7000 Control Software) and is included with the
measuring station.
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beginning operation.

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

* The contents of this manual describe the WE7000 Control Software version
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contents described in this manual may differ from those in other versions of the
software.

» The contents of this manual are subject to change without prior notice as a result of
improvements in the instrument’s performance and functions.
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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.

Measurement Module
Check that the model name given on the name plate matches those on the order.

MODEL

Model Description

707521 WE?7521 4-CH Timing Measurement Module
NO.

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

—

o —

YOKOGAWA 4 wade in Japan

Standard Accessories
The standard accessories below are supplied with the instrument. Check that all
contents are present and that they are undamaged.

User's manual (1)
IM707521-01E
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Helpful Information About This Manual

Structure of the Manual

This user’s manual consists of the following sections.

Chapter Title

Description

1 Explanation of Functions  Explains the system configuration and functions.

2 Hardware Preparation Explains how to install the module into the measuring
station and how to connect the input.

3 Troubleshooting and Explains the procedures for troubleshooting and self

Maintenance

testing.

4 Specification

Explains the specifications of the module.

Index

Index of contents.

Symbols Used in the Manual
e Unit

k: Denotes 1000. Example: 100 kHz
K: Denotes 1024. Example: 720 KB

¢ Bolded Characters

Characters written in bold mainly refer to on-screen elements and hardware

controls.

* Notes

The following symbols are used in this manual.

or instrument and the operator must refer to the user’s manual.

j A symbol affixed to the instrument. Indicates danger to personnel

The symbol is used in the user’s manual to indicate the reference.

m Describes precautions that should be observed to prevent injury or
death to the user.

CAUTION Describes precautions that should be observed to prevent minor or
—_______ moderate injury, or damage to the instrument.

Note Provides information that is important for operating the instrument

properly.
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Chapter 1 Explanation of Functions

1.1

Measurement Principles, System Configuration,
and Block Diagram

The WE7521 4-CH Timing Measurement Module achieves a time resolution of 5 ns by
using a multiphase clock in the measurement of periods and time intervals.

Measurement Principles

The method by which the measurement module achieves a 5-ns time resolution is
explained using an example in which period T of an input signal is measured.
The figure below shows the timing chart of the internal clock and the input signal.

Input signal ‘ li

cws [ [l amm o
‘ 30 ns
T e N e BN L LM

wr [ [ L, L

The frequency of CLKO through CLK?7 in the figure above is 25 MHz. The phase of each
clock is offset by 5 ns creating an 8-phase clock.

By measuring when the rising edge of the input signal occurs against the 8-phase clock,
measurements with a period shorter than the period of the reference clock is achieved.
Since the rising edge of the input signal appears between CLK2 and CLKS, the module
determines that

X=15ns

by considering the phase offset from the reference clock (CLKO). Since the other rising
edge appears between CLK5 and CLK6, the module determines that

Y =30ns.

In the example of the figure above, if three clock cycles of the reference clock are
counted during the measurement, period T of the input signal is found to be
T=40nsx3-15ns+30ns=135ns

from the phase values at the rising and falling edges. By using an 8-phase clock in this
way, a 5-ns resolution can be achieved.

IM 707521-01E
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1.1 Measurement Principles, System Configuration, and Block Diagram

INPUT |

System Configuration

The following is an example in which the WE7521 4-CH Timing Measurement Module is
installed into the measuring station and the measuring station is connected to the PC
with the optical fiber cable.

Optical fiber cable PC
Measuring station WE7521
=REN E
Optical interface ol |
module [ | 1[°7T]
Signal input Optical interface card
N | N B
\Device under '
,measurement
Block Diagram
_________________________ —
. Filter Comparator!
| Input coupling / . |
| Hysteresis _ / | _
| P
INT@—— AC/DC — LPF y | Acquisition
| ys memory
I I 1
| Input circuit | DAC ’ : .
L Threshold voltage | |Input selection L
———————————————————————— and l«»| Acquisition | | WEbus |,
[T T T — |4-CH timing control circuit interface
1 Input circuit | measurement
oI (circuit T I
Input circuit - Module control
[ mm— e — | R|9fe|:en°e program flash
L Input circuit - I cloc memory i
________________________ o 8-phase clock WE bus

The input signal to terminals IN1 to IN4 is converted to a binary signal according to the
settings such as the input coupling, filter, hysteresis, and threshold voltage. The four
signals that have been converted to binary values are selected in the timing
measurement circuit, and the time is measured using the 25 MHz and 8-phase clocks
(see the previous page) that the reference clock generates.

In the acquisition control circuit, the measured values are sampled by synchronizing to a
clock up to 500 kHz. The sampled values are written to the acquisition memory every
specified sampling interval. The measured values that are stored in the acquisition
memory can be read by a PC according to the control program that is stored in the
module.
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1.2 Operation Panel

The WE7000 Control Software that is installed in the PC is used to control the WE7521
4-CH Timing Measurement Module. The WE7000 Control Software displays operation
panels similar to those shown in the figure below. This user’s manual does not explain
the operations of the operation panel or waveform monitor. For the operations of these
items, see the online help that is provided with the WE7000 Control Software.

Settings in Counter Mode

Select the input coupling
Set the threshold level
Set the input filter

Coupling Level(y} Filter

Select the
hysteresis width

Select the measurement function

Select the input to be measured/slope

x|

Function Source-A

1 [ncl | =] ob [ofr

CH1 [Period

2 [nc ~| ] 0.0 [of

IN1 to IN4: Input number
CH1 to CH4: Channel number

(for identifying the
measurement data)

— Turn ON/OFF the
period determina-
& sowrce d '-‘fl;“ Reset tion function
=] [m1_rise ~ | [0 Nse -] I

Reset the counter

=] ™ | cH2 [period e T per channel
m3[nc ~| = 0.0 [or v [ |CH3|Period x| [m3_Rise ¥ | [0z Rise —| [T
—~ Start/Sto
Hafoc ~| = 0.0 o ~|[ ICH4]Period =] [Ma Rise -] [ina wise =] O measure%ent
[~ Acquisition Mode - Memaory Partition |_—Turn ON/OFF
{* Triggered ]—-1 waveform
" FreeRun ! — 'ﬁaﬂmm\ monitor
 Gate(Level) RetprgLendiy - —Select the check
. A'r 2500 ~Counter Reset - -
Gate(Edge) - ~Type — Operation Mode - box (_:lurlng
= . & Auto Gl continuous
Sampling Interval Ho. of Adquisitions ~ B — measurements
ry rYy [anual He | 0 .
=il | 2l =] 2] | 1 [ | = | e | (only during the
i | | trigger/gate mode)
Select the Set the number Reset the counters When switching to
sampling of acquisitions of all the channels time stamp mode
interval (Number of
Select the umseergfry block Select the counter reset type

acquisition mode

Set the record length

Set the number
of memory partitions

» Settings on the Trig tab
Select the trigger source

Sloty Trig hiscl
—Source
+ Input

" Measure
" BUSTRG

Slope
Rise =
Pretrigger j‘ 0 | zamples
Hold Off —‘d 2500 | samples
|

Select the input when trigger
source is set to Input

Input Source
[Siata-it Select the trigger slope

Trigger type and threshold level
settings appear if the trigger source

is set to [Measure]. Selection of the
bus trigger detection method appears if

‘ Set the pretrigger

Set the trigger hold off

» Settings on the Misc tab

Select the time base

Slot, ] Trig Misc]

Time Base Data Hold Limit of Period
ource " Off =
{+ Internal lot2-1H1 J &+ On =
" BUSCLK .
e
" Input (Hy!;p)prgr
+ Center
" Lower

Turn ON/OFF data hold

the trigger source is set to [BUSTRG].

Set the slope of the time base source

Select the input when time base source is set to Input

0-0+—=—— Get the timeout time

Set the hysteresis direction

IM 707521-01E
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1.2 Operation Panel

Settings in Time Stamp Mode

Turn ON/OFF measurement

Station 1.5lot 4 21 4-CH Timing Meazurement Module [ %]

Slot4|

4] Coypling 5l

Select the input coupling
Select the slope
Set the threshold level
Set the input filter

pe Level(V) Filter Hys

M [x [0C | [Rise

= 0-0 o' [v] I Select the hysteresis

M2 [x [0c x| [Rise

0.0 IOff ﬂ r width

=
=
M3 [x [0 v| [Rise v|
=

M4 [x [0C x| [Rise

=
2 oo for SO
oo for O

i~ Hys Type ——

" Upper ‘?P"’a‘i““ Mode . . — When switching to
{* Center 2 counter mode
" Lower {+ Time Stamp

| sttt Z1 1 Start/Stop measurement

Select the hysteresis direction

1-4
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1.3 Operation Mode and Measurement Functions

Operation Mode

The following two operation modes are available.
Counter Mode
Able to measure one of five parameters—period, time interval, totalize count, up and down count,
and frequency ratio—of four input signals. The measured values are written to the acquisition
memory every specified sampling interval. For details on the measurement functions in this
mode, see “Measurement Functions in the Counter Mode” below.
Note
» Note that the measurements of time interval, up and down count, and frequency ratio apply to
input signals within the same module. You cannot make measurements on these parameters on
two input signals across linked modules.
» On the operation panel, set the input conditions such as input coupling for each input (IN1 to
IN4). Then, assign the measurement function or the input to be measured to channel numbers
(CH1 to CH4) that are used as identification numbers for the measured data.

Time Stamp Mode

Records the time in units of 5 ns when any of the four input signals change. The
recorded time is a relative time with respect to the start of the measurement. Up to 4
Mpoints of time data can be recorded.

You can select the slope for detecting the point of change from rising (Rise), falling (Fall),
or both rising and falling (Both) edges. The only acquisition mode available for this mode
(see page 1-9) is [Free Run].

» When set to Rise

Input signal IN 1 —‘_l
Input signal IN2 f

-
r

Input signal IIN 4

JURp
JUSINEE F —
[P N

-
S~
g
-y
=
i
-
w
-
£
-

* When set to Both

5
Input signal IN 1 ] . f_l '_l_
M

Input signal IN 2

Input signal IN4
¥ ¥

I
' ' '
' ' '
' 1 '
' ' '
'

' ' '
' ' '
T 1 '
! ! '
Y Y Al

P Vo Voo
tot1t2 t3t4t5 t6 t7 t8 t9t10 t11
The minimum pulse width needed in detecting the slope is 200 ns within a single signal

and 5 ns between two signals (as shown below).

200 ns
Input signal IN x —\—

——| =5 ns
Input signal IN y
For the format of the time data that is recorded, see section 1.7, “Data Storage Format

during Time Stamp Mode.” Note that there are no monitor or viewer programs available
for inspecting the time data.

Measurement Functions in Counter Mode

You can select from the following functions.

Period

Measures the period of the input signal.

The measurement range is 100 ns to 20 s. If the period is greater than 20 s and cannot

be measured, the measured value becomes Oxffffffff (invalid value).
| Meas. . Meas. M '

Input signal_f_| f_l f_l I_|

IM 707521-01E
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1.3 Operation Mode and Measurement Functions

Time Interval (TI)

Measures the time from the rising (falling) edge of the specified input signal to the rising
(falling) edge of the another specified input signal.

The measurement range is 100 ns to 20 s. If the time interval is greater than 20 s and
cannot be measured, the measured value becomes Oxffffffff (invalid value).

Meas., Meas., Meas., :Meas.
InputsignalA LT | mputsignata I LT LT 1
Input signal B 7 1_| ] 1_ Input signal B f_| [

Totalize Count (Totalize or Totalize (Gate))

If the measurement function is set to Totalize, the number of input signal pulses is
integrated from the time the measurement is started to the time the measurement is
stopped. The measurement range is 0 to 536,870,911. If the measured value exceeds
536,870,911, the value is reset to zero and counting continues. The measured value is
reset to 0 when you restart the measurement (also when performing the Repeat
operation in trigger mode (see page 1-9)).

Start Stop

Input signal A

Integration result
(display)

If the measurement function is set to Totalize(Gate), the counting can be controlled using
the pulse width of the specified input signal as a gate as shown below.

Input signal ] ] ] [ f f f ]

Gate signal
(Specified through | | f

Source B)

Integration result (display)

0

Up and Down Count (UpDown1/UpDown2/UpDown4)

Detects the rising/falling edge of the specified input signal and the rising/falling edge of
the other specified input signal and increments/decrements the counter. The
combinations of input signals (specified through Source A) that can be specified are [IN1]
and [IN2] or [IN3] and [IN4].

The following three types of counting methods are available and you can select one.

e x1

Input signal A _ |

Input signal B
+1 +1 -1 -1
e x2
Input signal A J. ! ! ! ! !
Input signal B : ! !
Y Y v v v v
+1 +1 +1 -1 -1 -

1-6
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1.3 Operation Mode and Measurement Functions

o x4
Input signal A |

Input signal B : | |
Y vy v
+1 +1 +1 +1+1 -1 -1-1 -1 -1
You can control the start and stop of the counter using the start and stop of the
measurement. In addition, the reset signal (specified through Source B) can be used to
control the start and stop of the counter as shown below. The measured value is reset to
0 when you restart the measurement (also when performing [Repeat] operation in the

trigger mode (see page 1-9)).

| | I
] i v
' ' '
' ' '
' ' '
' ' ]
Y Y Y

Reset the count value

Reset signal —|
(Specified through
Source B)
Input signal A | | |
Input signal B r_|—
v v vy
+1 +1 -1 -1

The measurement range is —268,435,456 to 268,435,455. If the count value exceeds
268,435,455, it is reset to —268,435,456 and the increment/decrement operation
continues. Similarly, if the value falls below —268,435,456, it is reset to 268,435,455 and
the increment/decrement operation continues.

+268,435,455

.

268,435,456 Z \:

Frequency Ratio (Ratio x1, Ratio x16, Ratio x128, Ratio x1024)

The frequency ratio is determined by setting the gate to 1 period x multiplication factor
(x1, x16, x128, or x1024) of the specified input signal and counting the number of pulses
of the other specified input signal. You can increase the resolution of the measurement
by setting a high multiplication factor. However, setting a high multiplication factor causes
the measurement range to become narrow as follows:

x1: 0 to 536,870,911

x16: 0 to 33,554,431.9

x128: 0 t0 4,194,303.99

x1024: 0 to 524,287.999

* When set to x1

Input signal A [ | [ [ [ [ I“‘I -

* When set to x16
Measurement

Input signal A :l l l 1 .

Input signal B

16 periods i

Frequency ratio = measured value/16

IM 707521-01E
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1.3 Operation Mode and Measurement Functions

Frequency

Measures the frequency of the input signal.

The measurement range is from 0.05 Hz to 10 MHz. If the frequency is less than 0.05
Hz and cannot be measured, the measured value is set to 0 Hz (invalid value).

— =

. Meas. .__Meas. . Meas.

Input signal_f_l i1 1 1_|

1-8
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1.4 Setting the Measurement Conditions

For Counter Mode

Input Coupling

Select which component of the input signal to acquire.

AC: Acquire only the AC component of the input signal. The lower limit of the input
frequency is approximately 10 Hz.

DC: Acquires all the components (DC and AC) of the input signal.

Input to Be Measured/Slope (Source A and Source B)
Select the input (IN1 to IN4) to be measured or to be used as a gate and the slope (Rise
or Fall) for detecting the point of change of the input signal according to the
measurement function (see pages 1-5 to 1-7). However, for up and down count, select
the combination of the input to be measured through Source A and the input used to
reset the counter through Source B.
» Period
Source A: IN1_Rise/IN1_Fall/IN2_Rise/IN2_Fall/IN3_Rise/IN3_Fall/IN4_Rise/IN4_Fall
e Time interval
Source A: IN1_Rise/IN1_Fall/IN2_Rise/IN2_Fall/IN3_Rise/IN3_Fall/IN4_Rise/IN4_Fall
Source B: Same as Source A
« Totalize count
Source A: IN1_Rise/IN1_Fall/IN2_Rise/IN2_Fall/IN3_Rise/IN3_Fall/IN4_Rise/IN4_Fall
Source B (Gate for Totalize (Gate)): IN1/IN2/IN3/IN4
» Up and down count
Source A: IN1-IN2/IN3-IN4
Source B (input used to clear the counter): Off/IN3/IN4 (when Source A is IN1-IN2),
Off/IN1/IN2 (when Source A is IN3-IN4)
» Frequency ratio
Source A: IN1_Rise/IN1_Fall/IN2_Rise/IN2_Fall/IN3_Rise/IN3_Fall/IN4_Rise/IN4_Fall
Source B: Same as Source A
» Frequency
Source A: IN1_Rise/IN1_Fall/IN2_Rise/IN2_Fall/IN3_Rise/IN3_Fall/IN4_Rise/IN4_Fall

Input Threshold Level

Specify the threshold level used to detect the point of change (rising or falling edge) of
the input signal. This value is also used as a level for detecting the trigger slope (see
page 1-11) when an input signal is used as a trigger source.

Input Filter
You can set a low-pass filter used to eliminate high-frequency noise from the input signal.
Select from Off, 1kHz, 10kHz, or 100kHz.

Hysteresis Width (Hys)
By default, the hysteresis width is set to NORMAL (approximately 0.8 Vpp) as a measure
against noise during the detection of the point of change of the input signal. If you select
the Hys check box, the hysteresis width is set to WIDE (approximately 2.5 Vpp). This
setting also applies to the detection of the trigger point (page 1-11).

Hysteresis width: NORMAL WIDE

/o] N N

Input signal ZH ___________________ J\

Input threshold level

Hysteresis range
O : When set to NORMAL
@ : When set to WIDE

IM 707521-01E

1-9

suonaung Jjo uonjeuejdxy .



1.4 Setting the Measurement Conditions

Hysteresis Direction (Hys Type)

You can select the direction in which hysteresis is shifted. The default value is Center. As shown
in the figure below, you can alleviate the trigger level timing error (see page 1-17) when detecting
the point of change of input by setting the appropriate direction suitable for the selected slope.
This setting also applies to the detection of the trigger point (page 1-11).

Upper: Shift the hysteresis upward with respect to the threshold level.

Risea ——— xInput signal 4. point of change of input

Input -
threshold level — &

Input Bls—e—AQ— - - —=- < Input s_ig_naIA‘: Point of change of input
threshold level — [1/2Hys \Q

Lower: Shift the hysteresis downward with respect to the threshold level.

Input
threshold level

Rise o «— Input signal
4 P 9 b : Point of change of input
e |l Hys - — - =N\ - — — -
/ N _\_xefa_"
Acquisition Mode

Select the method used in writing the measured values from the following four modes.

+ Trigger mode (Triggered)
The measured values are written to the acquisition memory according to the specified trigger
condition (see page 1-11). After writing the specified record length of values, the operation
stops. In this mode, the acquisition memory can be partitioned and the measured values can
be written to these individual memory blocks each time triggering occurs. If the Repeat check
box* is selected, the operation repeats until the next time the Start button is clicked.

* Free run mode (Free Run)
Writing of the measured values starts immediately upon starting the measurement.
The writing operation stops when the measurement is stopped.

+ Gate (level) mode (Gate(Level))
The measurement values are written during the time when the specified trigger
condition is satisfied (gate period). If the specified record length of values is written
before the gate period ends, the writing operation stops at that point. The operation
repeats the number of times specified by the number of acquisitions. You can halt the
operation before this number is reached by manually stopping the measurement.

Trigger~ gate period N Gate period
||

|

Trigger signal

i <>l No da:'a w::iite' i i
. . 1 . .
Witemessures | ! cherstengurng’ .
> >
Record length Record length
+ Gate (edge) mode (Gate(Edge))
Write operation of values starts when the specified trigger condition is satisfied and
pauses when the trigger condition is no longer satisfied. When the trigger condition is
satisfied again, the write operation starts at a new memory block. The operation
repeats the number of times specified by the number of acquisitions. You can halt the
operation before this number is reached by manually stopping the measurement.

~ Start measurement
~ Trigger ~ ~

Trigger signal |_| |_|

Write measured [ i i

values f i "
Memory block Memory block  Memory block
#0 #1 #2

1-10
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1.4 Setting the Measurement Conditions

Sampling Interval
This is the interval at which the measured values are written to the acquisition memory
when the time base is set to “internal clock [Internal].” The selectable range varies
depending on the acquisition mode as follows:
» During trigger/gate mode
2 usto 10 s (1 us steps).
+ During free run mode
The selectable range is 1 ms to 10 s (1 us steps).
By default, when the duration over which the measured value is obtained is longer than
the sampling interval, the previous measured value is written to the acquisition memory
until the new measured value is obtained (see the settings of “Data Hold” on page 1-11).
Memory Partition
During the trigger mode, you can divide the acquisition memory into multiple blocks and
write the values to the memory blocks in order every time the trigger occurs. You can
divide the memory into 1, 2, 4, 8, 16, 32, 64, 128, or 256 partitions.
Record Length
When the acquisition mode is set to trigger or gate (level), you can partition the memory
and specify the number of points of measured values to be written to one block of the
acquisition memory. Note that for the following selectable ranges, a limit as defined by
sampling interval x record length = 5 ms exists.
 During trigger mode
The selectable range is 2 to 1,048,576 (1M)/the number of memory partitions. The
record length is set to maximum record length/the number of memory partitions when
0 is specified.
+ During gate (level) mode
The selectable range is 2 to 1,048,576 (1M)/the number of memory patrtitions. The
record length is set to the maximum record length when 0 is specified. In this case, the
memory is partitioned according to the satisfied and unsatisfied conditions of the trigger.
The maximum number of memory blocks that can be created in this way is 256.
Number of Acquisitions (No. of Acquisitions)
When the acquisition mode is set to Triggerd or Gate (Level/Edge) you can partition the
memory and specify the number of acquisitions to be carried out. The range is 1 to
65,535 times. However, the operation varies depending on the acquisition mode.
* When in trigger mode
You can only specify 1 for the number of acquisitions, if the number of memory
partitions is set to 1.
* When in gate (level) mode
If the record length is greater than or equal to half the maximum record length, you
can only specify 1 for the number of acquisitions.
Time Base (Time Base/Input Source/Slope)
Measured values can be sampled not only by using the clock signal generated within the
module, but also by using clock signals from external sources or by signals generated by
other modules.
Internal: Internal clock
BUSCLK: Input signal (CMNCLK) according to the trigger source/time base source/
arming setting (see section 4.6, “Setting Trigger Source/Time Base Source/
Arming” in the WE7000 User’s Manual (IM707001-01E)).
Input: Specified input signal
You need to select the target input using the Input Source box and the edge,
rising or falling, of the input signal used to sample the measured values using the
Slope box. The Input Source list displays the slot number and the input terminal
number, as in Slot1-IN1. When the modules are linked, only the input of the
master module (module with the smallest slot number) is applicable.

IM 707521-01E
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1.4 Setting the Measurement Conditions

Trigger Source (Source/Input Source/Measure Source)
Select the signal (trigger signal) used to detect the trigger point (activate the trigger) for
writing the measured values to the acquisition memory.
Input: Input signal (includes the input signal of linked modules)
You need to select the target input using the Input Source box. The Input Source list
displays the slot number and the input terminal number, as in Slot1-IN1.
Measure: Measured value
You need to select the target measured value using the Measure Source box.
The Measure Source list displays the slot number and the channel number to
which the measured value is assigned, as in Slot1-Ch1.
BUSTRG: Bus signal (BUSTRG1/(BUSTRG2) of the WE bus
Trigger Slope (Slope)
When the input signal is used as a trigger source, select the trigger slope from the
following five choices:
+ Rise/Fall/Both (Edge trigger)
With this setting, the trigger occurs when the input signal changes from below the input
threshold level to above the threshold level (Rise) or from above the threshold level to
below the threshold level (Fall). You can have the trigger occur on the rise or fall or both.
+ High/Low (State trigger)
With this setting, the trigger occurs when the input signal is above the input threshold
level (High) or below the threshold level (Low) or when it enters the high or low condition.
Trigger Type/Threshold
When the measured value is used as a trigger source, set the trigger type and threshold level.
« Trigger type
When the measurement function is totalize count: >= (greater than or equal to the
threshold level ) or == (equal to the
threshold level)
Up and down count: >= (greater than or equal to the threshold level), == (equal to the
threshold level), or <= (less than or equal to the threshold level)
Other: >= (greater than or equal to the threshold level) or <= (less than or equal to the
threshold level)
+ Threshold level
Specify the threshold level of measured values used to detect the trigger. The trigger is
detected on the edge of the signal. The selectable range is the measurement range of
the corresponding measurement function.
Bus Trigger Detection (Condition)
When the trigger source is set to BUSTRG, select the method used to detect the trigger.
Enter: When the bus trigger signal changes from DISABLE to ENABLE
Exit:  When the bus trigger signal changes from ENABLE to DISABLE
Both: When the bus trigger signal changes from DISABLE to ENABLE or from ENABLE
to DISABLE
True: While the bus trigger signal is ENABLE
False: While the bus trigger signal is DISABLE

DISABLE ENABLE ) DISABLE
Bus trigger signal False l True I False
Enter Exit

Pretrigger

The measured values before the trigger point can be written to the acquisition memory.
Set how many points before the trigger point to begin writing values in the range, 0 to
specified record length — 2.

IM 707521-01E



1.4 Setting the Measurement Conditions

Trigger Hold Off

You can specify the trigger hold off period that is used to temporarily stop the detection of the next
trigger once a trigger occurs. The range varies depending on the acquisition mode as follows:
Trigger mode: Record length to 1,048,576 (1M)

Gate (edge) mode: 1 to 1,048,576 (1M)

Data Hold
The measured values are written to the acquisition memory every specified sampling
interval. When the duration during which the measured value is obtained is longer than
the sampling interval, this setting specifies what to do with the measured value that is to
be written to the acquisition memory until the new measured value is obtained. The
default setting is On.
On: Hold the previous measured value

Samplli:g_illtlerval

I
Input signal | |

-

TO to T2: Measured values

Y

[P S G R

]

To! | K T2 |
Y Y Y Y
To ToO T T T T2

Off: Invalidate* the previous measured value
* The value is set to 0x80000000 when the measurement function is up and down count, or
Oxffffffff otherwise. The Waveform Monitor and Viewer do not display invalid measured values.
Sampling interval

~
Input signal [ | i i i |
g ! ' 1 ! N TO to T2: Measured values
TOH T | t 3 |- NA: Invalid value
BN | T1 . ! | | . 1
Y Y Y \ \ Y
T0 NA T NA NA T2

Turning ON/OFF the Period Stop Determination Function (Limit)

To enable the period stop determination on each channel, select the check box. When
enabled, if a signal is not detected within the specified timeout time, the measured data
is set to invalid value. If the period stop determination function is OFF, the measured
data is set to invalid value when the measurement period is 20 s or more (0.5 Hz or less
in terms of the frequency).

This function is valid only when the measurement function of the target channel is set to
Period, TI, or Frequency.

Note
If the frequency is measured using the period stop determination function and the signal is not
detected within the specified timeout time, the measured value is set to 0 Hz, the same value as
an invalid value. However, in this case only, the value is not handled as invalid data but rather as
data that is present while the signal is stopped. Normally, invalid data is not displayed on the
monitor, but if frequency is measured with the period stop determination function enabled, 0 Hz
data is displayed if a signal is not detected.

IM 707521-01E
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1.4 Setting the Measurement Conditions

Timeout Time (Limit of Period)
Sets the timeout time for determining period stop. If a signal is not detected within the
specified timeout time, the measured data is set to invalid value. The selectable range of
timeout time varies depending on the selected measurement function.
» When the measurement function is not set to Frequency

Selectable range: 10 msto 20 s (10 ms resolution)
» When the measurement function of any channel is set to Frequency

Period value™: 0.01s,0.02s,0.045s,0.08s,0.17s,0.345s,0.67s,1.34 s, 2.68 s,

5.37s,10.74 s
* The period value displayed on the module is rounded to the one-thousandths digit. For the
detailed values and the corresponding frequencies, see the table below.

Specified Period (s) Actual Timeout Time (s) Frequency (Hz)
0.01 0.010486 95.367
0.02 0.020972 47.684
0.04 0.041943 23.841
0.08 0.083886 11.921
0.17 0.167772 5.9605
0.34 0.335544 2.9802
0.67 0.671088 1.4901
1.34 1.342177 0.7451
2.68 2.684353 0.3725
5.37 5.368707 0.1863
10.74 10.73741 0.0931

Counter Reset Type

Selects the timing when the counter for totalize count and up and down count is reset.

Auto: Resets the counter when starting measurements. When modules are linked,
the counter is reset on all channels.

Manual: Does not reset the counter when starting measurements. You can reset the
counter at an arbitrary time.

Counter Reset

Clicking the Reset button of each channel, resets the counter for the totalize count and
up and down count on the channel. This function is valid only when the counter reset
type is set to Manual and the measurement function is set to Totalize, UpDown1,
UpDown2, or UpDown4. For all other cases, the counter is not reset even if you click the
button.

All Channel Reset (Reset All)

Clicking the Reset All button resets the counter for totalize count and up and down count
on all the channels. This function is valid only when the counter reset type is set to
Manual and the measurement function is set to Totalize, UpDown1, UpDown2, or
UpDown4. For all other cases, the counter is not reset even if you click the button.

Note
When resetting the clocks using the reset all function, the times when clocks are reset are offset
between slots (skew occurs) when modules are linked. If the counter reset type is set to Auto, no
skew occurs.
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1.4 Setting the Measurement Conditions

For Time Stamp Mode

Turning ON/OFF Measurement (On)
This setting specifies whether each input (IN1 to IN4) will be measured in the time stamp
mode.

Input Coupling

Select which component of the input signal is to be acquired.

AC: Acquire only the AC component of the input signal. The lower limit of the input
frequency is approximately 10 Hz.

DC: Acquires all the components (DC and AC) of the input signal.

Slope

Select the slope used to detect the point of change of the input signal.
Rise: Rising edge

Fall: Falling edge

Both: Both rising and falling edges

Input Threshold Level
Specify the threshold level used to detect the point of change (rising or falling edge, for
example) of the input signal.

Input Filter
You can set a low-pass filter used to eliminate high-frequency noise from the input signal.
Select Off, 1kHz, 10kHz, or 100kHz.

Hysteresis Width (Hys)

By default, the hysteresis width is set to NORMAL (approximately 0.8 Vpp) as a measure
against noise during the detection of the point of change of the input signal. If you select
the Hys check box, the hysteresis width is set to WIDE (approximately 2.5 Vpp).

Hysteresis Direction (Hys Type)

You can select the direction in which hysteresis is shifted. The default value is Center.
Upper: Shift the hysteresis upward with respect to the threshold level.

Center: Apply the hysteresis on both sides of the threshold level.

Lower: Shift the hysteresis downward with respect to the threshold level.

IM 707521-01E
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1.5 Automatic Save of Measured Data, File Format

Conversion, and Other Settings

The following functions are contained in the WE7000 Control Software. For the operations
of these items, see the online help that is provided with the WE7000 Control Software.

Displaying the Instantaneous Values of Measured Values and the Trend Waveform

The Waveform Monitor of the WE7000 Control Software can display the instantaneous
values of measured values or the trend waveform.

Auto Save of Measured Values

In addition to saving the data of the trend waveform on the waveform monitor, you can

also have the measured values automatically saved using a trigger or save the values

continuously in free run mode.

When in Trigger/Gate Mode

There are two methods of saving the measured values.

+ Cyclic
You specify the number of files, and the data is saved in a cyclic pattern within the
specified number of files until the measurement is stopped. The newest data is not the
file with the largest file number, but the file to which the data was saved immediately
before stopping the measurement.

* File number limit
You specify the number of files, and the data are saved up to the specified number and
then the operation stops.

When in Free Run Mode

You can select to save the data to one file or to multiple files by specifying the number of

data points.

Converting Files of Measured Values

The measured values that are saved in the counter mode can be converted to ASCII data in
CSV format or to a physical value in 32-bit floating point format WVF (conforming to
IEEE754-1985). This file conversion can also be performed on data saved with the
Waveform Viewer or Monitor of the WE7000 Control Software.

The measured values that are saved in the time stamp mode cannot be converted to ASCII
data in CSV format. For an explanation of the data format that is required in using these
measured values, see section 1.7, “Data Storage Format When in Time Stamp Mode.”

onvertdata

Trigger

No waveform display

| Y
H *

Save binary data ’, Save ASCII data "

— Acquire data ——( Waveform display

be saved.

ﬁ * The scaled data can also
Save ASCII data* ’

Scale Conversion of the Measured Values

Set the measured values at any two points (VP1 and VP2) and their corresponding physical
values (SP1 and SP2). The values at these four points define the scale converting equation
(Y = ax + b). The measured values are converted to physical values according to this
equation. The waveform can be displayed, or the measured values can be saved.

Physical
values

Measured values

1-16
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1.6 Synchronizing to Other Modules Using the Bus
Trigger/Time Base Signal

Bus Trigger Signal Output
The WE7521 4-CH Timing Measurement Module is capable of outputting a trigger signal
(BUSTRG) to the bus in the measuring station on the result obtained by comparing the
input signal and the threshold level. The bus trigger signal (BUSTRG) outputs True as
shown below. It is output regardless of the measurement start/stop operation.
» Trigger mode: The bus trigger signal changes on the edge of the input signal and
remains True until the next rising edge of the time base signal.

Input signal : BN Threshold level
120 ns (min)
Time base signaIJ—| [ 1 '—| [
Bus trigger signal [
(BUSTRG) (DU
1us* 930 ns* * This value is a typical value

(not strictly guaranteed).

» Gate mode: The bus trigger signal changes on the edge of the input signal and
remains True until the rising edge of the time base signal after the next edge of the

input signal.
Input signal \E¥_Thr95h°ld level
Time base signaIJ—| [ 1 [ : |—| : L
Bus trigger signal | i _
(BUSTRG) P Dol
1us* 930 ns*

* This value is a typical value
(not strictly guaranteed).

The edge detection of the input signal is performed in sync with the time base signal, but
a setup time of 200 ns is required as shown in the figure below.

Input signal \ Threshold level

Time base signaIJ—| [ 1] |—| [ [ L

! ]
>

Setup time: 200 ns, Hold time: 0 ns

Bus Trigger Signal Input
By setting the trigger source to the bus trigger signal (BUSTRG), the WE7521 is also
capable of activating the trigger according to the bus trigger signal (BUSTRG). The
setup time and hold time in this case are set as follows:

Bus trigger signal I
(BUSTRG) :
| L

:<—>: '
1Setup time: ~500ns;

Time base signal

!
iHold time: —1us

Trigger point
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1.6 Synchronizing to Other Modules Using the Bus Trigger/Time Base Signal

Input/Output of Time Base Signals

The time base signal generated by the internal clock of the WE7521 can be output to the
time base signal bus (CMNCLK) in the measuring station. The time difference between
the internal clock and the time base signal (CMNCLK) is —10 ns (Typical*). The time
base signal is restarted each time the measurement start operation is carried out.
Conversely, the WE7521 can input and synchronize to the time base signal (CMNCLK)
on the bus in order to sample the measured values. If the period of the time base signal
(CMNCLK) is shorter than the selectable range of the sampling interval (see page 1-10),
the time base signal is sometimes ignored and the sampling does not occur. The delay
from the time the time base signal enters the WE7521 to the time the sampling starts is
approximately 10 ns (typical value®).
When using a specified input signal (Input) or the time base signal (CMNCLK) from the
bus for the time base signal, an extra clock cycle of input is required in addition to the
number of times the measured values are actually written to the acquisition memory.
This is because the data corresponding to the first clock cycle is invalid. For example, if
you wish to sample and write 100 points of measured values using the external clock
(burst signal), 101 cycles of clock signal are required.

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

Controlling the Timing of the Start of the Measurement (Arming)

When the arming signal (ARM) bus is connected to the measurent module in the trigger
source/time base source/arming setting dialog box, clicking the Start button on the
operation panel causes the module to enter the arming signal wait state. The
measurement starts when the arming signal becomes True.

If the Repeat check box under the Start button is selected, the module enters the arming
signal wait state after each measurement. When the arming signal becomes True again,
the module acquires the next waveform.

1-18
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1.7 Data Storage Format When in Time Stamp Mode

When in time stamp mode, the information about the input change and the time are written to the
data file (a file with the .wvf extension) in 32-bit binary format when there is a change in the input
as shown below. The lower eight bits make up the input change section and the upper twenty-
four bits make up the time stamp data section. The time stamp data is data that is incremented
every 5 ns (example: 000 ... 011 if 15 ns has elapsed) from the start of the measurement.

32-bit data

Time stamp data

- Input change —|

24 bits

8 bits

Time resolution =5 ns

_| :Rise

7]:Fall

7 bit

0 bit

JT ‘”—l.—

IN1

IN2

IN3

IN4

0: No change
1: Change

The first 32-bit data that is written upon starting the measurement is data consisting of all
0Os (input change section and time stamp data section). From this point, the 32-bit data is
written only when there is a change in the input.

Since the number of bits of the time stamp data is 24, the time stamp data section
overflows after 83.39 ms elapses from the start of the measurement. When the time
stamp data section overflows, 32-bit data consisting of all Os in the input change section
and 1 in the lowest bit of the time stamp data section are written as shown in the figure
below under Overflow 1. The 32-bit data continues to be written when there is a change in
the input or when the time stamp data section overflows until the measurement is stopped.
By using the 24-bit data with all bits of the input change section set to 0 as upper 24-bit
data and the other 24-bit data as lower 24-bit data, 48-bit time stamp data is obtained.

32-bit data
-—— Time stamp data ~Input change-
32 bit 8 bit
Initialdatap[ [ [ [ [ 24bits [0[0[0[0] ALL 0O
<
<
Overflow1» [ [ | ] 24 bits [o]ofo]1 ALL 0
o » : Upper data
. { :Lower data
<
Overflowm p[ [ [ [ ] 24 bits __ [n[n|n[n| ALL 0
n=1or0

Precautions to Be Taken When Using Time Stamp Data

» The Waveform Monitor and Viewer of the WE7000 Control Software do not support
this type of data.

* The number of measured values (the number of 32-bit data points) contained in the
data is the file size of the data file (a file with .wvf extension)/4. This number is written
as Block Number in the header file (ASCII file with an .hdr extension) that is created
along with the data file.

* When making measurements with the modules linked, the data file is created for each
module. To distinguish the files, the name of the data file has Sn- (n: slot number)
between the basic file name and the file number, as in TESTS1-00004.wvf.

« If the change in the input signal is too fast and the PC can no longer save the data, the
measurement is stopped. In this case, an error message “Over Run” is displayed. As
a general guideline, data can be saved for a signal that changes within 220 kHz, if (1)
the CPU on the PC is a Pentium 1l 800 MHz, (2) communication between the PC and
the measuring station is performed via the PCl optical interface card, and (3) only the
rising edge is being detected on a single input on a single module.

IM 707521-01E
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1.8 Measurement Accuracy

Factors That Determine the Measurement Accuracy of the Counter

Accuracy expresses the amount that the measured value is offset from the true value.
The factors that cause the offset include the following:
Accuracy = zresolution + time base error = trigger level timing error ... (1)

Measured value . Measured value

. ¢ Resolution

Accuracy

True value

Measurement samples

Factors That Determine the Resolution of the Counter

Resolution is the minimum unit by which two measured values can be distinguished. The
factors that cause errors in time measurements are as follows:
Resolution = +1 count error = trigger error ...(2)
=1 count error
Since the internal clock of the counter that is to measure the time and the input signal is
asynchronous, a quantization error of + 1 clock cycle can occur depending on the relative
timing between the clock and signal.
The figure below shows the timing of a clock signal and two patterns of input signals.
Even though the pulse width of input signal 1 and 2 are the same, a difference of 1 clock
cycle results due to the timing of the signals with respect to the internal clock.

T

t ¢+t ¢+ + ot

7 clock cycles

Input signal 1 : Li

Internal clock T

8 clock cycles

Input signal 2

Trigger Error

For input signals with a slow rising edge such as input signals with superimposed
random noise or a sinusoid of low frequency, the timing when the signal crosses the
trigger level varies for each measurement. This results in measurement error. This error
is called trigger error.

A\ /— \ Trigger level
Input signal \ / \
Input signal (expanded) /\VAN\W Trigger level

Trigger error
99

Shaped logic signaI4u

When a noise is superimposed on an input signal with a slow rise time as shown above,
the signal noise causes a trigger error. The relationship between the trigger error and
signal noise is expressed using the signal slew rate of the signal (SR = Av/At) as

VX2 + En? [Vrms]

Trigger error [srms] = «e(3)
SR [V/s]

(where X and En are the counter input section noise andsignal noise, respectively)
On this module, X = 6 mVrms (typical value).

1-20
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1.8 Measurement Accuracy

Time Base Error

The oscillation period of the internal crystal oscillator is the time reference for
measurements.

The oscillation frequency of the crystal oscillator ages with time. The aging rate of the
crystal oscillator of this module is

+1.5 x 107 %/year.

Therefore, the oscillation frequency of 25 MHz may have changed by up to 37.5 Hz. The
error that results due to the degradation of the reference frequency is call time base error.

+40 -

+20 -

Frequency deviation
[Hz] L

=40 I I I I

0 60 180 270 360
Elapsed time [days]

Trigger Level Timing Error

Input signal A

Input signal B

The trigger level timing error occurs when measuring the time interval. The error occurs when the
trigger level accuracy and input signal A and B or the rising or falling edge of the slope vary.
Below is an example during time interval measurement. Hysteresis is applied to the trigger level
to take measures against noise, but this causes timing errors. In other words, on the rising edge
of the signal, the trigger is activated at a higher level than the actual specified voltage. If the rise
time is slow, the trigger is delayed by the amount equal to the hysteresis width.
In addition, if the rise times of start and stop are different, the trigger level accuracy also
constitutes a timing error.
Trigger level timing error is a combination of the errors caused by the hysteresis width and trigger
level accuracy.
If the rise time is expressed in terms of the slew rate SR [V/us] of the signal, the trigger level
timing error is derived using the following equation.
1/2 hysteresis width* 1/2 hysteresis width*
SR (input signal A) - SR (input signal B) )

Trigger level timing error =

Trigger level Trigger level
setting accuracy setting accuracy

" SR (input signal A) * SR (input signal B)

SR: Input signal slew rate for the trigger level
* When set to NORMAL, the hysteresis width is approximately 0.8 V.
As shown in the figure below, the rise time of input signal B is longer than that of input

signal A. Thus, the time interval that is measured is as follows:

Trigger level error f

Trigger level

1/2 hysteresis yyiﬁdtﬁhﬁ 777777777777777777777
Trigger level errorf Trigger level

Measured time interval

IM 707521-01E
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1.9 Names and Function of Sections

Front Panel

Sampling indicator 1 f
Turns ON when the input Osmanr
signal is sampled. . .
9 P S Threshold level confirmation LED
s ﬁ Turns ON when the input signal level
" crosses the specified threshold level.
Q2
)
©
Input terminal —— ons
BNC terminal used to =~
input the signal to be ‘
measured. o

MO <a2avpk
CATI

1-22 IM 707521-01E



Chapter 2 Hardware Preparation

2.1

Installing the Module into the Measuring Station

Preparing to Install the Module

The measuring station comes with each slot covered with a cover plate as shown in the
figure below. Verify that the power supply is not connected to the measuring station, and
then loosen the module attachment screws (2 locations) and remove the cover plate
from the slot where the module is going to be installed. Please note that the slot on the
left end is dedicated to the communication module and therefore this module cannot be
installed there.

* The following figure shows an example of the measuring station WE400.

Slots for

Slot dedicated to other modules

the optical interface
module

0|0

ojlofjojo]e Module attachment screw

>

Cover plate

>

Olo

e|jo|o|o|e Module attachment screw

Installing the Timing Measurement Module

A

A

» Make sure to fasten the top and bottom attachment screws. If you connect the
input signal cable without fastening the attachment screws, the protective
grounding of the measurement module provided by the power cord is
compromised and may cause electric shock.

CAUTION

+ To avoid damaging the instrument when installing modules, make sure to turn
OFF the standby power switch of the measuring station.

» Be careful not to get your fingers caught in the ejection lever when inserting the
module. In addition, do not put your hand inside the slot, because there are
protrusions along the module guide that may injure your fingers.

» Do not remove the cover plates from unused slots. It can cause overheating and
malfunction. The cover plates are also needed to minimize the influence of
electromagnetic interference.

. ___________________________________________________________________________________________________|
Insert the module along the guide rail of the slot from which you removed the cover plate.
Insert the module until it clicks into the connector. Be careful not to get your fingers
caught in the ejection lever while inserting the module. When the module is securely
inserted, fasten the module attachment screws (tightening torque: 0.6 to 0.7 N-m).

To remove the module, loosen the module attachment screws and pull the ejection lever
from the inside to the outside. This will force the module out of the slot.

<There is an illustration on the next page.>

IM 707521-01E

uoneledald asempieH n



2.1 Installing the Module into the Measuring Station

When removing the module

Module attachment screw

Module attachment screw

Note
When synchronizing multiple timing measurement modules for measurement (module linking),
install them in adjacent slots.

2.2 IM 707521-01E



2.2 Connecting the Input Cable

INPUT

Ot

®

omne

(©)

9

(©)

o

©

A BNC cable is used to input the signal to be measured. Connect the BNC cable to the
input terminal (BNC terminal indicated as IN1 through IN4) on the front panel of the
module. The input signal must conform to the following:

Number of inputs: 4

Input format: Non-isolated, unbalanced
Input impedance: 1 MQx1%

Maximum input voltage: +42.4 V (DC + ACpeak)

(Overvoltage Category CAT | and )
Minimum input pulse width: 50 ns (in counter mode), 200 ns (in time stamp mode)
Minimum input edge interval: 50 ns (during up and down count)

CAUTION

» Applying a voltage exceeding the maximum input voltage indicated above can
damage the input section.

IM 707521-01E
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Chapter 3 Troubleshooting and Maintenance

3.1 Troubleshooting

« 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.

» To verify that the module is operating correctly, perform the self test as described on
the next page.

Description Probable Cause/Corrective Action Reference Page

Module does not operate. Check to see that the module is installed correctly into the station. 2-1,*
Also, install the module into another slot, and check whether it will
operate there. If it operates in the other slot, the measuring station
is likely to have malfunctioned.

If the module is installed correctly and does not operate, the
connector might be bad or the IC may have malfunctioned.
In either case, contact your nearest YOKOGAWA dealer to have it

repaired.

Waveform data cannot be acquired. Check to see that the input cables are connected properly to the  2-3
BNC terminals.

Noise enters the input signal. If the signal line and the AC power supply line are close to each  —

other, move them apart.
Also make sure that the signal line is away from the noise source.
Change to a shielded signal cable if you are not already using one.
If the frequency of the input signal is known, remove the frequency 1-9, 1-15
region above the frequency component of the input signal by
setting an input filter.
The influence from noise can be suppressed by properly setting 1-9, 1-10,
the hysteresis width and direction. 1-15
Measured values are not correct. Check whether the ambient temperature and humidity are within ~ 4-5
the allowed ranges.
If you did not allow a warm-up time of 30 minutes, try measuring
again after the warm-up time has passed.
Trigger does not activate. Check to see that the trigger conditions are set properly. 1-12,1-15
If you are using the bus trigger signal, verify that the settings are  *
correct in the trigger source/time base source/arming setting
dialog box of the WE7000 Control Software.
Triggers may be activated more readily by properly setting the 1-9, 1-10
hysteresis width and direction.
The waveform monitor does not appear. Check to see that the waveform monitor ON/OFF button, located 1-3, 1-4
to the right of the Start button of the operation, is not set to OFF.

* See the WE7000 User’s Manual (IM 707001-01E).
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3.2 Self Test

If you believe the module is not operating correctly, perform the self test according to the
following procedure with nothing connected to the input terminals of the module being
tested and the external trigger input terminal/external I/O connector of the measuring
station.

Executing Self Test
1. Select Self Test from the System menu of the WE7000 Control Software.
File “iew Window Metwork Tools | Spstem Global HMaintenznce  Help

J ,@ Eﬁf Lonfiguration Settings...
PowerOM  PowerOFF

Station E

2. In the Self Test dialog box that appears, select the station name and enter the slot
number corresponding to the module, and click Execute.

“Executing...” is displayed in the Result box.
Self Test Self Test

Station Mame ; [Station 1 ] Exec“‘el Station Mame ; [Station 17
Slot No. : |1 oK |

Resuft.: | Executing..
Cancel | e Cancel |

Result.:

Slat Mo |17
Ii

Verifying Test Results
If a value other than 0 is displayed in the Result box of the Self Test dialog box, the
module is probably malfunctioning. Please contact your nearest YOKOGAWA dealer as
listed on the back cover of this manual for repairs.
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3.3 Maintenance

Maintenance of Parts
There are no parts in this module that require periodic replacement.

Calibration
We recommend that you calibrate the measurement module once a year to assure its
measurement accuracy.
Please contact your nearest YOKOGAWA dealer to have the module calibrated.

IM 707521-01E
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Chapter 4 Specifications

4.1 Performance Specifications

Number of Inputs

Input Format

Non-isolated, unbalanced
Connector Type

BNC
Input Coupling

DC/AC
-3 dB Point During AC Coupling

10 Hz (typical value'")
Input Threshold Level

Set in the range 20 V (0.1 V resolution) for each input
Threshold Level Accuracy

+(5% of the specified value + 150 mV)

suonesyoads ﬂ

Input Impedance
1 MQx1%
Input Filter
OFF/100kHz/10kHz/1kHz (-3 dB point) (typical value*')
Input Sensitivity
When hysteresis width is NORMAL and frequency is 1 MHz or less: 1.0 Vpp (typical value*")
When hysteresis width is WIDE and frequency is 1 MHz or less: 3.0 Vpp (typical value*')
Hysteresis Width
NORMAL/WIDE
Hysteresis Direction
Center/Upper/Lower (common to all inputs)
Maximum Input Voltage
+42.4 V (DC + ACpeak) (Overvoltage Category CAT | and Il)
Specifications for the Counter Mode
Number of Counters
4
Measurement Slope
Rising edge or falling edge
Measurement Function
Period, time interval, totalize count, up and down count, and frequency ratio
Display Resolution
During period/time interval measurement: 5 ns
Minimum Input Pulse Width
50 ns
Minimum Input Edge Interval
For all input edges during up and down count: 50 ns
Data Width
During period/time interval measurement: 32 bits
During totalize count/up and down count/frequency ratio measurement: 29 bits*?
Acquisition Mode
Trigger, free run, gate (level), gate (edge)
Specifications for Each Measurement Function
a) Period
Measurement range: 100 ns to 20 s*3

Resolution: (=5 ns =/2 x trigger error)
Accuracy: Resolution = (time base aging x sampling interval) + 5 ns
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4.1 Performance Specifications

b) Time interval

Measurement range: 100 ns to 20 s*3

Resolution: (5 ns = input A trigger error = input B trigger error)

Accuracy: Resolution = (time base aging x sampling interval) = trigger level timing error = 5 ns
c) Totalize count

Counting capacity: 0 to 536,870,911*3

Counting control: Through measurement start/stop or gate (pulse) using the input signal
Counting error: =1 count (when the counter is controlled through measurement start/stop)

i B tri ising] =i B tri falli
1 count:(mpUt trigger error [rising] + input B trigger error [falling])

input A period
(When controlled using gate/input A: signal to be measured, input B: gate signal)
d) Up and down count
Counting capacity: —268,435,456 to 268,435,455**
Counting control: Through measurement start/stop or reset (Z phase) using the input signal
Counting error: =1 count (when the counter is controlled through measurement start/stop)
input B trigger error x N
° inputgAg period (N=1,2,4)
(When controlled using reset/input A: signal to be measured, input B: reset signal)
Multiplication: x1, x2, and x 4
e) Frequency ratio
Counting capacity: 0 to 536,870,911 when multiplying factor is 1, 0 to 33,554,431.9 when
multiplying factor is 16, 0 to 4,194,303.99 when multiplying factor is
128, 0 to 524,287.999 when multiplying factor is 1024*3
Counting control: Measurement start/stop
/2 x input B trigger error
input A period x N

+1 count =

Counting error: =1 count = (N=1, 16, 128, 1024)

Multiplying factor: 1, 16, 128, and 1024

f) Frequency

Measurement range: 0.05 Hz to 10 MHz

Resolution: =Period resolution x measurement frequency?

Accuracy: =Period accuracy x measurement frequency?

Acquisition Memory

Maximum record length: 1 Mpoint/CH

Memory partition: 1, 2, 4, 8, 16,32, 64, 128, and 256 (only during trigger mode)

Sampling interval: 2 usto 10 s

Sampling signal source: Internal time base, bus clock, and input signal

Trigger source: Input signal, measured value, bus trigger signal of the measuring station

Hold off: Record length to 1,048,576 points (trigger mode), 1 to 1,048,576 points (gate
(edge) mode)

Data hold function: Hold previous value or Update on new value*®

Specifications for the Time Stamp Mode

Number of Inputs

4

Measurement Slope

Rising edge, falling edge, and both
Maximum Measurement Time
Approximately 360 hours (5 x 248 ns)
Display Resolution

5ns

Resolution

(5 ns = /2 x trigger error)
Accuracy

Resolution + (time base aging x sampling interval) = 5 ns

4-2
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4.1 Performance Specifications

Minimum Pulse Width

200 ns

Data Format

32 bits (24-bit time stamp data + 8-bit input edge data)
Acquisition Mode

Free run only*®

Record Length

4 Mpoints

Reference Time Axis Accuracy

*1
2
*3
*4

*5

*6
*7

Frequency Stability
Aging: 1.5 x 10°8/year
Temperature Characteristics
+2.0 x 10 (5°C to 40°C)
The typical value is a representative or standard value.
The measured data length is 29 bits, but the data width is expanded to 32 bits.
When the measurement range is exceeded, the data is set to invalid value.
When the measurement range is exceeded, the data returns to the minimum (maximum) value of the counting capacity and
continues the measurement.
You can select a mode in which the previous value is held or a mode in which an invalid value is held when there is no input
change during the sampling interval.
If the rate of change of input is too fast and the data cannot be saved, the measurement is stopped.
When the measurement range is exceeded, the data is reset to 0 and measurement continues.
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4.2 Default Values (Factory Default Settings)

Operation mode: Counter

Note
The operation mode is not reset to Counter (default) if the operation mode is set to Time Stamp
and you perform operations to reset the the settings to default on the WE7000 Control Software.

Operation Mode: When Set to Counter

Coupling: DC (IN1 to IN4)

Level (threshold): 0.0 (V) (IN1 to IN4)

Filter (input filter): Off (IN1 to IN4)

Hys (hysteresis width): Check box not selected (NORMAL) (IN1 to IN4)

Function: Period (CH1 to CH4)

CH1 Source A (input to be measured/slope): IN1_Rise

CH2 Source A (input to be measured/slope): IN2_Rise

CHS3 Source A (input to be measured/slope): IN3_Rise

CH4 Source A (input to be measured/slope): IN4_Rise

CH1 Limit (period stop determination function): On

CH2 Limit (period stop determination function): On

CHS3 Limit (period stop determination function): On

CH4 Limit (period stop determination function): On

Acquisition Mode: Triggered

Sampling Interval: 2 us

Memory Partition: 1

Record Length: 2500

No. of Acquisitions: 1

Counter Reset Type: Auto

Trig panel > Source: Input

Trig panel > Input Source (input selection when trigger source is set to Input): SlotX-IN1
(where Xis the slot number in which the module is installed)

Trig panel > Slope (trigger slope): Rise

Trig panel > Pretrigger]: 0 (samples)

Trig panel > Hold Off: 2500 samples

Misc panel > Time Base: Internal

Misc panel > Data Hold (ON/OFF): On

Misc panel > Hys Type (hysteresis direction): Center

Misc panel > Limit Of Period (timeout time): 0.01s

Operation Mode: When Set to Time Stamp

On (measurement ON/OFF): On (IN1 to IN4)

Coupling (input coupling): DC (IN1 to IN4)

Slope: Rise (IN1 to IN4)

Level (threshold): 0.0 (V) (IN1 to IN4)

Filter (input filter): Off (IN1 to IN4)

Hys (hysteresis width): Check box not selected (NORMAL) (IN1 to IN4)

4-4

IM 707521-01E



4.3 General Specifications

Safety Standard
Complies with CSA C22.2 No.1010.1 and EN61010-1, conforms to JIS C1010-1
*Overvoltage Category CAT | and I’
*Pollution Degree 1 and 22

"I Overvoltage Categories define transient overvoltage levels, including impulse
withstand voltage levels.
Overvoltage Category | : Applies to equipment supplied with electricity from a circuit
containing an overvoltage control device.
Overvoltage Category Il : Applies to equipment supplied with electricity from fixed
installations like a distribution board.

"2 Pollution Degree  : Applies to the degree of adhesion of a solid, liquid, or gas which
deteriorates withstand voltage or surface resistivity.
Pollution Degree 1 : Applies to closed atmospheres (with no, or only dry, non-
conductive pollution).
Pollution Degree 2 : Applies to normal indoor atmospheres (with only non-conductive
pollution).
EMC Standards
Emission
Complying Standard
EN55011 Group 1 Class A
This product is a Class A (for industrial environment) product. Operation of this product
in a residential area may cause radio interference in which case the user is required to
correct the interference.
Immunity
Complying Standard
EN61326 Industrial Environment
Testing Condition
Connect with the 3m coaxial cable (3D2W).
Maximum Measuring Input Cable Length
30m
Warm-Up Time
At least 30 minutes
Operating Conditions
Same as those of the measuring station
Storage Conditions
Temperature: —20°C to 60°C
Humidity: 20% to 80% RH (no condensation)
Power Consumption
8 VA (typical value* at 100 V/50 Hz)
Weight
Approximately 0.7 kg
Dimensions
Approx. 33(W) x 243(H) x 232(D) mm (projections excluded)
Number of Used Slots
1
Standard Accessories
User’s manual (this manual) (1)

* The typical value is a representative or standard value.
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4.4 Dimensional Drawings

Unit: mm

WE7521 4-CH Timing Measurement Module
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If not specified, the tolerance is +£3%. However, in cases of less than 10 mm, the

tolerance is £0.3 mm.
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YOKOGAWA ¢

YOKOGAWA ELECTRIC CORPORATION

Headquarters
2-9-32, Nakacho, Musashino-shi, Tokyo, 180-8750 JAPAN

Sales Headquarters
2-9-32, Nakacho, Musashino-shi, Tokyo, 180-8750 JAPAN
Phone : 81-422-52-6194

Branch Sales Offices
Nagoya, Osaka, Hiroshima, Fukuoka, Sapporo, Sendai, Ichihara, Toyoda,
Kanazawa, Takamatsu, Okayama, and Kitakyusyu.

Overseas Representative Offices / Service Centers
Beijing, Shanghai (The People's Republic of China), Jakarta (Indonesia),
Kuala Lumpur (Malaysia), Bangkok (Thailand)

YOKOGAWA CORPORATION OF AMERICA

Headquarters

2 Dart Road, Newnan, Ga. 30265-1094, U.S.A.
Phone : 1-770-253-7000

Fax : 1-770-251-0029

Branch Sales Offices / Detroit, Chicago, Los Angeles, New Jersey, Oklahoma,
Texas, San Jose, Stafford

YOKOGAWA EUROPE B. V.

Headquarters
Databankweg 20 Amersfoort 3821 AL, THE NETHERLANDS
Phone : 31-334-64-1611 Fax : 31-334-64-1610

Branch Sales Offices / Wien (Austria), Zaventem (Belgium), Ratingen
(Germany), Madrid (Spain), Runcorn (United Kingdom), Milano (ltaly),

Velizy Villacoublay (France), Johannesburg (Republic of South Africa),
Budapest (Hungary), Stockholm (Sweden)

YOKOGAWA AMERICA DO SUL S.A.
Praca Acapulco, 31 - Santo Amaro. Sao Paulo/SP - BRAZIL
Phone : 55-11-5681-2400 Fax : 55-11-5681-1274

YOKOGAWA ELECTRIC ASIA PTE. LTD.

Head Office
5 Bedok South Road, 469270 SINGAPORE
Phone : 65-6241-9933 Fax : 65-6241-2606

YOKOGAWA ELECTRIC KOREA CO., LTD.

Head Office
420-5, Chongchun - 2dong, Pupyong - ku Inchon, 403-032 KOREA
Phone : 82-32-510-3107 Fax : 82-32-529-6304

YOKOGAWA AUSTRALIA PTY. LTD.

Head Office (Sydney)

Centrecourt D1, 25-27 Paul Street North, North Ryde,
N.S.W.2113, AUSTRALIA

Phone : 61-2-9805-0699 Fax : 61-2-9888-1844

YOKOGAWA BLUE STAR LTD.

Head Office
40/ 4 Lavelle Road, Bangalore 560 001, INDIA
Phone : 91-80-2271513 Fax : 91-80-2274270
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