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Introduction

I Introduction

Thank you for choosing the Hioki MR6000, MR6000-01 Memory HiCorder. Preserve this manual
carefully and keep it handy to make full use of this instrument for a long time.

Model MR6000-01 Memory HiCorder is an upper model of Model MR6000, which is equipped with
the following calculation functions:

* Digital filter calculation

* Real-time waveform calculation

Information on download site

1.800.561.8187

For details on the product application, the update file for the instrument, and the
instruction manual, please check Hioki’'s website
An SO file is a CD or DVD image file. When double-clicked, it will be
recognized as a drive and become available for use.

Request for product user registration

We kindly request that you visit the following link to register your product
to receive critical updates and information about the product

The following instruction manuals are available. See manuals relevant to your purpose.

Type Contents Printed Download edition
Operating Precautions Informatlon.on the instrument for Y v
safe operation
Quick Start Manual Basic {nstruct|ons and specifications v v
of the instrument
Instruction Manual (this Functions and instructions for the _ v
document) instrument
MR6000-01 Dedicated Method to use fungtlons |nf:lud|ng
Functions the calculation available with Model = v
MR6000-01
Contains a list of the communication
Communication Command | commands and their explanations B v
Instruction Manual to control the instrument with a
computer.
Functions, specifications, and
IU 87;?3’ tMRB;QO’uMF 8791 instructions of Models U8793, - v
nstruction Manta MR8790, and MR8791
= Additional information is presented below.
= Indicates the initial setting values of the items. Initializing the instrument restores
settings to each of these values.
(p- ) Indicates the location of reference information.
START e .
(Bold-faced) Names and keys on the screen are indicated in boldface.
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Configuring Generator Module-Specific Settings

No. Element Function

4 | Selectnumber Displays the number you chose. The step will be used as the
reference step to execute steps 5 through 8.

5 | Edit Allows you to edit the chosen step.

Use the [Setting program step] dialog to enter parameters you wish
to edit. Tap [OK] to confirm your entries by overwriting the existing
step.

Setting program step

5tep No. &

Type Fube
Frequency 600 Hy
ifsct ov
Duty 0% ™~
Phase o

Cancet

SUOIJoUN PBoUBAPY

* When you set the [Sweep] column to [On], the dialog will display
the string [Sweeping times]; when [Off], the string instead.

» The [Sweep times] setting cannot be configured if the [Sweep]
column is set to [Off].

6 | Addition Adds a step after the last step.

7 |Insert Inserts a step before the chosen step.

8 | Delete Deletes the chosen step.

9 | Deleteall Deletes all steps.

10 | OK Registers the program list.

11 | Cancel Does not update the program list. Your entry will be discarded.

For information on other user-interface elements and their functions, see “Configuring Model
U8793 Arbitrary Waveform Generator Unit” (p. 99).
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Searching For Positions Where a Trigger Condition Is Satisfied

Setting Description

Fliter orr, Allows you to enter a filter width in terms of the number of samples.
| 10 to 10,000 Positions where a search condition is continuously satisfied during the
| specified period are determined to be the retrieved positions.

Slope [ 750\ Allows you to choose which of the following points to search for, points
| at which a signal crosses the specified level while rising or those while
| falling.

Level ‘ -3.4028E+38 to Allows you to enter a threshold (level) to be searched for.
| 3.4028E+38
 Default: 0°

(2) With the [In] or [Out] setting

Measurement method: [Normal]

[in]

Upper limit value

[Out]

Upper limit value

Lower limit value

Lower limit value

Measurement method: [Envelope]

[in]

Lower limit value ——

The points where either the max. or min.

[out]

Maximum

h §

Upper limit value - =

Lower limit value LY —x——+F

The points where either the max. or min.

value falls within the range. value gets outside the range.
Setting Description
Filter ! Off<, Allows you to enter a filter width in terms of the number of samples.
| 10 to 10,000 Positions where a search condition is continuously satisfied during the

specified period are determined to be the retrieved positions.

Upper limit ﬁ =3.4028E+38 to
value 3.4028E+38 I
‘ Default: 0.2%

Allows you to enter an upper limit value.

Lower limit | —3.4028E+38 to
value 3.4028E+38
. Default: =0.27

Allows you to enter a lower limit value.

N .
www.l‘-m.com

uonoung yoieas ‘

information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



Setting Power Calculation Conditions

Low-pass filter settings

LA A R R R L R R R Ll LRl EN]

This section describes how to apply the IIR low-pass filter.

. > [Calculation] > [Waveform calculation] > [Power calculation setting]

Power calculation set | 1y |

Sync source ysteresis LPF

ce N
o c vz cwu3 Forced avg. Forced avg. ime
CHOL 1) CH{%. 2) CH(. 1) 0s

Winng settingC
c-n c-1 c-13 A-Y eanvent

Comment,

Param| A - Lsmst

Comment !

L wl A rdiw

1 Tap the [L.P.F] button and set it to [On].

2 (If the [L.P.F] button is set to [On])

Tap the low-pass filter’s [cut-off frequency] box and set the frequency.

0 Hz® to 1E+8 Hz

Low-pass filter

You can set an |IR low-pass filter to limit the frequency band.

This filter can be used to reject high-frequency components and unnecessary external noise
components that exceed the set frequency.

For more information about the maximum cutoff frequencies that can be set, see Table A (p. 241).
(The maximum cutoff frequency is half the sampling frequency, which is determined by the time
width setting))

1.800.561.8187 www. IGTI com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



Configuring the Display Settings

Dead time (period during the instrument cannot sample data)

When the memory division set is [Off]

The instrument performs internal processes that include performing calculations, displaying
waveforms, and saving data at every waveform acquisition.
These processes require a certain period of time as a dead time.

The instrument does not sample data during dead times
even at any occurrences of unpredictable phenomena.

Dead time
Period during which the instrument does not
sample data to do internal and save processes

When the memory division set to [On]

The instrument acquires waveforms in blocks in a sequential order to save time the internal
processes requires at every waveform acquisition.

Dead times can shorten because the instrument displays and saves waveforms after acquiring
them.

Dead time (internal process only)

% X
o -;%V \/Ig A R T R R R A T

Rl £ ot

Recording lem \ \ ‘ I l/
NNV

1 2 3 4 5 6

The instrument records a recording length of waveform data once per block.

* The relationships between dead times with the memory division setting and sampling rates are as
follows.

10 MS/s to 200 MS/s: 1 to 4 samples
Sampling rate slower than 10 MS/s: 1 sample

* Measurement using Model 8970 Freq Unit in accumulation mode causes the last data set stored
in the previous block to remain at the beginning of acquired data.

* When the instrument is frequently triggered, even pressing the STOP key may not stop
measurement until the instrument has been acquired the specified number of blocks.

« Even the memory division is set to [On], the following conditions require the instrument to perform
processes that include performing calculations, displaying waveforms, and saving data at every
waveform acquisition.

» The numerical calculation is set to [On].

» The waveform calculation is set to [On].

* The FFT calculation is set to [On].

However, the instrument performs multiple-block measurement, it displays a calculation result
of the last block after measurement. To display calculation results of other blocks, re-execute a
calculation.
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Files

Freely choosing data items to be saved and save files (SAVE key)

You can save waveform data by pressing the SAVE key.
See “Freely choosing data items to be saved and save files (SAVE key)” (p. 127).

Manual save
Media
S
File name
DATA
Type Save Block
Waveform (Binary) Display Block o 2
Channel CAN
Display N -
Range
All o
Divide
oft
l 3
Execute Cancel

Press the SAVE key.
The [Manual save] dialog box is displayed.

2 Tap the [Save Block] box, and then from the list, choose a block in which data is saved.

Display Block® Saves waveforms included in displayed blocks.
All Block Saves waveforms included in the specified number of blocks being used counting from
the start block.

3 Tap [Execute].
Waveforms included in displayed blocks are saved.

Loading waveform data

You can load files saved in recording media onto the instrument.
See “Loading Data” (p. 131).

Extension Measurement target
R_M Loads trend waveforms and instantaneous waveforms included in all blocks to restore
the waveforms to those measured with the dual sampling set to [On].
REC Loads trend waveforms only. The dual sampling setting is set to [Off].
MEM Lo?g?f] instantaneous waveforms included in only one block. The dual sampling is set
to .
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Choosing Data Sets to Be Displayed as Waveforms (When Displaying Waveforms During Measurement)

12.6 Choosing Data Sets to Be Displayed as

Waveforms (When Displaying Waveforms During
Measurement)

This section describes how to use the waveform display settings to display CAN/LIN waveforms during
measurement.
The instrument converts CAN signals based on CAN definition data before displaying waveforms.

. > [Channel] > [UNIT] > [CAN/LIN] > [Waveform disp]

1

CANT

CAN3
CANd

CANG
CAN7
CANB
CaNg

4 5

EO‘I ] II .

CH Use Calor

Channel |  Signal No. Comment

AL -
AL -
AL -
AL -
AL -
AlL -
AlLL -

ALL

CaN10 AL - $10
CAN11 AlL s
CAN12 - AlL §12
CAN13 - ALL S13
CAN14 ALL S14
[CAN1S ALL $15 y
CAN16 ALL 516 ‘
G o
No. Element Function
Use Set the column to [On] or [Off].
2 | Color Set a waveform color.
Channel Tap the button to choose a channel.
If you choose [ALL], all channels’ signals are converted.
Signal No. Choose a signal number.
Comment Displays the signal name entered in [Signal setting].

1.800.561.8187

www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



1.800.561.8187 www. TG com information@itm.com



12 Tap the [Auto power on] button to set whether or not to use the automatic startup function.

‘ off? Does not use the automatic startup function.

Uses the automatic startup function.

Supplying power to the instrument can automatically start running Windows®, allowing
you to start measurement.

You do not need to use the power key.

Oon

13 In the [Shortcut key] area, tap the [S1] and [S2] boxes in turn, and then from the list, choose
an action allocated to each of the S1 and S2 keys.

Off Does not execute any action.
Auto range® Executes the automatic ranging. (Default setting for the §1 key)
Trigger® Executes the forcible trigger. (Default setting for the 82 key)
See entire Displays the recording length of waveforms so that they fit the single screen width.
waveform A relatively long recording length may require a lot of time for displaying waveforms.
Resetzoom Displays waveforms at the default display magnification.
Execute Performing calculation using existing data.
Send CAN data Sends data whose the CAN transmission [Timing] setting configured to [Key $1] or
[Key S2].
When the [Period] setting is configured to [On], pressing S1 or S2 key can start
regular transmission.
Pressing the same key can stop periodic transmission.
Undo Cancels the previous action, which restores the instrument to the previous setting.
Redo Performs the action canceled by tapping [Undo].
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Controlling the Instrument With Command Communications (LAN)

5 Tap the [Port number] box, and enter a port humber in the range of 1002 to 49002.
The last digit is fixed at [2].

6 Tap the [Character code] box, and then choose a character code setting from the list.

AUTO® Automatically sets the character code.
SJIS Sets the character code to SJIS.
UTF-8 Sets the character code to UTF-8.
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External Sampling (EXT.SMPL)

I 15.2 External Sampling (EXT.SMPL)

Externally inputting the signal allows you to set the sampling rate at any value.

How to an input signal

1 Connect the external sampling terminal of the instrument and the sampling signal-outputting
device with the SMB cable.

See “2.4 External Sampling (EXT.SMPL)" in the Quick Start Manual.

2 . > [Status] > [Condition]
3 Tap the [External sampling] button to set it to [On].

4 Tap the box to the right of the [External sampling] box, and then from the list, choose which
direction to used for reception of the external sampling signal.
To accept a rising edge: [ 1]
To accept a falling edge: [ 1]
To accept both a rising edge and falling edge: [ 1 & 7]

5 Input pulse waves or square waves to the EXT.SMPL terminal. The waves have to be with a
high-level voltage of between 2.5V and 10 V and a low-level voltage of between 0 V and 0.8 V.

Available voltage range High level: 2.5 Vto 10V, low level: 0 Vto 0.8 V
Pulse width High and low level: 50 ns or more
Response frequency 10 MHz or less
Maximum input voltage 10VvDC
N 5V
High ]
25Vto10V
F
Low
0Vto08V | |
ot

tu>50ns, t>50ns, t > 100 ns

+ If a sampling signal with 5 MHz or more is inputted, trigger points are delayed by one sample.
+ Using Model 8968 High Resolution Unit disables the anti-aliasing filter even when you set [A.A.F.] to [On].
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Information for Reference Purposes

REC file size (waveforms acquired by using the envelope)

(REC file size) = (Setting part size) + (Data part size)
(Selting part size) = 187392 + 512 x [(Number of analog channels) + 4 x (Number of logic channels)
+ (Number of real-time calculation channels)]
(Data part size) = {2 x [(Number of analog channels other than Model MR8990)
+ (Number of logic modules)] + 4 x [(Number of Model MR8990 channels)
+ (Number of real-time calculation channels)}} x (Number of data points) x 2
Recording Number of channels used
length |
(Points) 1 2 4 8 16 32
25k 197 KB 208 KB 229 KB 271 KB 355 KB 523 KB
5k 207 KB 228 KB 269 KB 351 KB 515 KB 843 KB
10 k 227 KB 268 KB 349 KB 511 KB 835 KB 1.5MB
20k 267 KB 348 KB 509 KB 831 KB 1.5 MB 2.8 MB
50 k 387 KB 588 KB 989 KB 1.8 MB 3.4 MB 6.6 MB
100 k 587 KB 988 KB 1.8 MB 3.4 MB 6.6 MB 13 MB
200 k 987 KB 1.8 MB 34 MB 6.6 MB 13 MB 25.8 MB
500 k 2.2MB 4.2 MB 8.2MB 16.2 MB 322 MB 64.2 MB
1™ 4.2MB 8.2MB 16.2 MB 32.2MB 64.2 MB 1282 MB
2M 8.2 MB 16.2 MB 32.2 MB 64.2 MB 128.2 MB 256.2 MB
5M 20.2 MB 40.2 MB 80.2 MB 160.2 MB 320.2 MB 640.2 MB
10M 40.2 MB 80.2 MB 160.2 MB 320.2 MB 640.2 MB 128 GB
20M 80.2 MB 160.2 MB 320.2 MB 640.2 MB 1.28 GB =
50 M 200.2 MB 400.2 MB 800.2 MB 1.6 GB - -
100 M 400.2 MB 800.2 MB 1.6 GB = = =
200M 800.2 MB 1.6 GB = = = =
500 M 2GB - - - - -

« These sizes are of files that contain data acquired using analog channels (other than Model MR8990) and
can be used only as a reference. Any number of logic channels on one module occupies one channel; one
analog channel (Model MR8990) and one real-time calculation channel occupies two channels each.

» The instrument divides files with a size that exceeds 512 MB into multiple files of about 512 MB each to save
them (except when the memory division is enabled).
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