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Introduction

Thank you for purchasing this Hioki 8853 MEMORY HiCORDER.
To get the maximum performance from this unit, please read this manual first,
and keep this at hand.

Introduction



Safety Notes

This Instruction Manual provides information and warnings essential for
operating this equipment in a safe manner and for maintaining it in safe
operating condition. Before using this equipment, be sure to carefully read the
following safety notes.

/\ WARNING I

This equipment is designed according to IEC348 Electrical Measurement
Equipment Safety Standards, and has been tested for safety prior to
shipment. During high voltage measurement, incorrect measurement
procedures could result in injury or death, as well as damage to the
equipment. Please read this manual carefully and be sure that you
understand its contents before using the equipment. The manufacturer
disclaims all responsibility for any accident or injury except that resulting
due to defect in its product.

Safety symbols

The following symbols are used in this Instruction Manual to indicate the
relative importance of cautions and warnings.

This symbol is affixed to locations on the equipment where the
operator should consult corresponding topics in this manual
(which are also marked with the@i_iilsymbol) before using relevant
functions of the equipment.

In the manual, this mark indicates explanations which it is
particularly important that the user read before using the
equipment.

A\
L

Indicates a grounding terminal.

=

Indicates a fuse.

Safety Notes



/\ DANGER : Indicates that incorrect operation presents extreme danger of
: accident resulting in death or serious injury to the user.

/A WARNING Indicates that incorrect operation presents significant danger of
accident resulting in death or serious injury to the user.

CAUTION Indicates that incorrect operation presents possibility of injury to
the user or damage to the equipment.

Denotes items of advice related to performance of the equipment
or to its correct operation.

e To avoid the danger of electric shock or damage to the unit, never apply
‘ I more than 450 V (either AC or DC) between a pair of input units or
between an input unit and the frame.
In particular, if a power line capable of carrying a current is connected,

and applies an excess voltage, there is a danger of a short circuit
accident.

o [f any metal parts of the input cables are exposed, there is a danger of
electric shock. Use only the 9574 input cables supplied whose metal
parts are not exposed.

e Normally keep all four input units installed permanently. If a unit is not
fitted, it must be replaced by a blank panel. If the unit is operated with
an input unit not in place, it poses a shock hazard.

e To prevent the danger of electric shock, be sure to ground the unit.

- Connect the protective ground terminal to ground first.

- Using the three-core power cord supplied provides grounding.

- Insert the three-core power cord only in the socket equipped with the
contact for the protective ground.

- Do not use the extension cord without the protective conductor.

* If using the three- to two-core conversion plug supplied, the unit is not
grounded, so connect the earth cord of the conversion plug or the
protective ground terminal to ground.

- Do not disconnect the protective ground.

e To prevent the danger of electric shock, always check that the input
cables are disconnected, turn off the power switch, and remove the
power cord, before replacing the fuse.

o To prevent fire hazard, use only a fuse of the correct rating specified on
the rear panel.

Safety Notes



¢ When the 8853 unit and also the measuring object are grounded, be

/A WARNING . . . .
extremely careful in connecting the grounds, because if connecting the
ground of the logic probe to other than that of the measuring object, the

unit or the measuring object may be damaged because of a short-

circuit.
* To prevent damage to the 8853 unit, never exceed the limits in the table

below for the various input/output terminals.

Input/output terminals Maximum capacity
Analog inputs 500 V DC + AC peak
EXT TRIG
START STOP S Vio+10V
-20 V to +30 V
Tg(')G. ?\I%T 500 mA max.
200 mW max.

e The unit should always be operated in the range of 5°C to 40°C and
35 % to 80 % relative humidity. To avoid damage to the unit, do not use
in direct sunlight, in dusty conditions or in the presence of corrosive

gases.

Safety Notes



Notes on Use

To ensure safe operation, and in order to exploit its functionality to the full,
please follow the directions in this section carefully.

Shipping check

- When the unit is delivered, check that it has not been damaged in transit. In
particular check panel switches and connectors (protective ground terminals,
input terminals etc.).

- The screen cover can be removed. When it is undone, install it referring to
Section 16.4, "Cleaning the CRT screen."

- Before use, check that it has not been damaged, because of severe storage or
transit condition.

- In the event of any damage, contact your nearest service representative
without delay.

Before powering on

Check that the power supply is correct for the rating of the unit, the correct
fuse is fitted, and the protective ground terminal is wired. (See Section 3.1.)

Protective grounding

- The protective ground terminal must be connected to ground.

- The ground of the three-core power cord is a protective ground terminal, so if
a properly grounded three-pin outlet is available, then using the supplied
three-core power cord provides automatic grounding.

- The protective ground terminal is connected to the ground of the three-core
power cord.

- When using the three- to two- core conversion plug supplied, connect the earth
cord of the conversion plug or the protective ground terminal to ground. (See
Section 3.1.)

Before measurement

Connect the input cables for measurement after powering on. (See Section
3.2.)

Using the printer

Using the printer for low-speed printing (the recorder function) in a high-
temperature or high-humidity environment should be avoided at all cost. This
can seriously reduce the printer life.

Notes on Use



Recording paper

- This unit uses a thermal printer. The recording paper supplied has

characteristics finely tuned for use with the printer. Always use the Hioki
specified recording paper. (See Section 3.4.)

- Using recording paper of a different specification may not only result in

impaired printing quality, but even prevent the printer from operating.

Storage

If the unit will not be used for a substantial period, to protect the printer head
and prevent deformation of the rubber rollers, raise the head up/down lever to
the head up position. (See Section 3.3.)

Shipment of the unit

- For repacking of the unit, preferably use the original packing.
- Always remove any floppy disk.
- Raise the head up/down lever to the head up position. (See Section 3.3.)

Miscellaneous

- In the event of problems with operation, first refer to Section 16.5,

"Troubleshooting."

- Before operating, read each direction in this manual carefully.

Notes on Use
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(1) POWER switch
Turn the power supply on and off.

@ SYSTEM key

Displays the system screen on the screen display. (See Section 4.1 and
Chapter 12.)

(® STATUS key

Displays the status screen (the screen for setting the conditions of
measurement) on the screen display. (See Section 4.1.)

(@ TRIG key

Displays the trigger screen (the screen for setting the conditions of trigger) on
the screen display. (See Section 4.1 and Chapter 8.)

(5) DISP key

Displays the display screen (the screen for waveform display) on the screen
display. (See Section 4.1.)

() HELP key (on the display screen)

Displays extra information including the position and block displays. (See
Sections 5.3.22 and 6.3.15.)

Identification of Controls and Indicators



(@ FD (Floppy disk) key
- Displays the floppy disk control screen (the FD screen), or the SCSI control
screen.
- Sets the FD screen or the SCSI screen to be displayed. (See Section 12.5.10.)
- Press this key after inserting a floppy disk or connecting a device connected to
the SCSI interface. (See Chapter 13.)

PRINT key
Prints a waveform held in memory. (See Sections 5.3.20, 6.3.14, and 7.3.10.)

(@ COPY key
Prints an exact copy of the screen. (See Sections 5.3.20, 6.3.14, and 7.3.10.)

FEED key
While this key is being held down, the recording paper is fed forward.

1) AUTO (auto-range) key (in the memory recorder function)

Automatically sets the time axis range and the voltage axis range, and
performs measurement. (See Section 5.3.17.)

42 TIME/DIV key

Sets the time axis range. (See Sections 4.2 and 4.3.)

13 CH1 (channel 1) range key

Sets the voltage axis range for channel 1. (See Sections 4.2 and 4.3.)

CH2 (channel 2) range key

Sets the voltage axis range for channel 2. (See Sections 4.2 and 4.3.)

(15 CH3 (channel 3) range key
Sets the voltage axis range for channel 3. (See Sections 4.2 and 4.3.)

CH4 (channel 4) range key

Sets the voltage axis range for channel 4. (See Sections 4.2 and 4.3.)

(12 Rotary knob

Together with the next control (the knob select key), this allows waveform
scrolling, A and B cursors movement, and so forth. Its function depends on
which of the two LEDs to the right is lit. (See Section 4.2.)

19 Knob select key

- Determines the effect of turning the rotary knob. (See Section 4.2.)
- Each time it is pressed, the state of the two LEDs to the left changes.

Identification of Controls and Indicators



9 A - B cursor select key

This key determines which of the A and B cursors the knob controls, or
whether it moves both.

(See Sections 5.3.13, 6.3.11, and 7.3.9.)

@9 Cursor keys

These four keys move the flashing cursor (the flashing portion on the screen).
(See Section 4.2.)

@) START key

Starts measurement and analysis. During measurement and analysis, the
LED above this key lights.

@2 STOP key
Stops operation of the 8853. (Releases the START key.)

@3 Floppy disk insertion slot
Insert a 3.5-inch floppy disk. (See Chapter 13.)

@2 Soft keys
The functions of these keys are indicated on the lowest line of the screen.
(See Section 4.2.)

@5 CRT screen

Identification of Controls and Indicators
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Top view

@8 Printer

Right side view

@2 Analog input terminals (8945 analog units)

The 8945 analog units have unbalanced input terminals.

(See Section 15.2.)

H : high level input
L : low level input
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Left side view
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Handle
This is used for transporting the 8853.

L

(9 Stand
The 8853 can be tilted up by using this stand, as shown in the figure below.

Here the unit is tilted upwards on its stand.

Identification of Controls and Indicators



Rear panel
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/\"RGT 150LATED FROM GND

KEY LOCK

L]

CRT
INTENSITY

LHEH
S

Logic probe connectors

These are the input connectors for the logic inputs, and are only to be used for
the optional logic probes. (See Section 15.1.)

A maximum of four sets of logic probes can be connected. (CHA, CHB, CHC,
CHD)

@) GP-IB interface connector

Connect the GP-IB interface cable. (See Section 6.4 of the 8853 FFT
Function- GP-IB Interface Instruction Manual.)

32 SCSI interface connector

The hard disk or the magneto-optical disk can be connected, as an external
memory for the waveform and setting conditions. (See Section 13.4.1.)

69 GO/NG OUT terminals

These output a waveform decision result or a waveform parameter decision
result. (Active low signals) (See Section 14.3.)

89 EXT TRG (external trigger input terminal) (See Section 8.4.)

This is the input terminal used when external triggering is enabled. (Active
low or short circuit signal)

Identification of Controls and Indicators



@ REMOTE input (See Section 14.2.)

This allows external controls of start/stop operations. (Active low or short
circuit signal)

TRIG OUT (trigger output terminal)

When triggering has occurred, a signal is output here. (Active low) (See
Section 8.10.)

@) KEY LOCK key

- Pressing this keys puts the 8853 into the locked condition. (See Section 14.5.)
- In order to release this locked condition, press this key again.
- A GP-IB command can also be used to switch to the key lock state.

CRT INTENSITY control
Adjusts the screen brightness. (See Section 3.5.)

Ground terminal (GND) (See Section 3.1.)

Power supply connector

- Connect the power cord supplied.
- This is a three-core connector equipped with a protective ground terminal
connected to the ground terminal.

Fuse holder
This houses the fuse. (See Sections 3.1 and 16.1.)

Identification of Controls and Indicators



Chapter Summary

Before reading the chapter summary, be sure to read "For Safety" and "Notes
on Use" on the previous pages.

Chapter 1 gives an overview of the unit.

Chapter 2 contains the specifications of the unit.

Chapter 3 describes the installation and preparatory work for using the unit.
Chapter 4 describes the screen displays, key operations, and settings.
Chapter 5 describes the memory recorder function mode.

Chapter 6 describes the recorder function mode.

Chapter 7 describes the X-Y recorder function mode.

Chapter 8 explainé the trigger functions. The powerful trigger functions are
available.

Chapter 9 describes the memory segmentation functions. The memory of the
unit can be used effectively.

Chapter 10 describes the waveform decision function, used to detect abnormal
waveforms etc.

Chapter 11 describes the calculation functions covering ways of using the
various calculation functions.

Chapter 12 describes the system screen for special function setting, check etc.
Chapter 13 covers floppy disk, hard disk,A and magneto-optical disk operations.
Chapter 14 covers the operations to do with the rear panel.

Chapter 15 describes the input units.

Chapter 16 covers maintenance and servicing, and replacement of the fuse etc.

Appendices comprise error and warning messages, and a glossary.

For instructions on how to use the FFT function and GP-IB Interface, refer to
the 8853 FFT Function-GP-IB Interface Instruction Manual.

Chapter Summary



Chapter 1

Overview

1.1 Product Introduction
® The 8853 Memory HiCorder is a waveform recorder, allowing simultaneous
measurement and recording.

@ It provides both analog and logic input channels, and will be ideal for
capturing waveform phenomena over a very wide frequency range.

Principal 8853 system features

(1) Powerful waveform capture functions

A 10 MS/s sampling rate, and maximum 2 M word memory (using one channel
only) enable complex and rapid waveform variations to be captured.

(2) Mixed analog and logic recording

- The mixed analog and logic recording allows the features of both the digital
oscilloscope and logic analyzer.
- The 16 channel logic input channels are built into the unit as standard.

(3) At-a-glance rapid investigation and observation of waveforms

The gray scale CRT display, in combination with the magnification and
compression functions, zoom function, and waveform scrolling function, makes
it easy to examine required sections from the large waveform memory.

(4) Four functions to meet a huge range of applications

The 8853 is provided with several functions: — Memory recorder
memory recorder function (X-Y recording also
provided) to capture transients and other high- — Recorder

8853 —

speed phenomena; recorder function, for extended
real time recording; a continuous X-Y recorder
function for X-Y plot; and a FFT function to
analyze frequency.

— X-Y recorder

— FFT

1.1 Product Introduction



(5) Flexible trigger functions

- The unit uses a digital trigger circuit.

- Many various settings are available, with types such as a level trigger, a
window trigger and a glitch detection trigger, and with functions such as 1 %
step trigger level, trigger filter, and other digital functions.

(6) Floppy disk drive

- A 3.5 inch floppy disk can be used to keep an external record of waveforms,
settings and so forth.

- Data transfer to a personal computer is also easy. (Compatible with MS-DOS
disks)

(7) Hard disk and magneto-optical disk

- The SCSI interface is fitted as standard.
- A commercially available hard disk or magneto-optical disk can be connected,
as an external memory for the waveforms and the setting conditions.

(8) Record just the required portions at the required time

- The high-speed thermal printer, with its 1 cm/division high resolution, allows
only those sections of the waveform which are needed to be printed.
- The printer also provides a handy screen dump function at any time.

(9) Automatic pass/fail waveform decision function

- This automatically produces a pass/fail (GO/NG) waveform assessment based
on a user-defined reference area.
- A convenient graphics editor makes it simple to define the reference area.

(10) High-grade intelligent functions

Many auxiliary functions, including memory segmentation, cursor
measurements, and a wealth of calculation functions.

(11) Scaling function

By setting the physical amount of input signal and the name of the units used,
it is possible to convert measured data, which are obtained as voltage values,
into values in set units.

(12) GP-IB interface

- The GP-IB interface is fitted as standard. [Complying with IEEE-488.2]
- This allows remote control with a wide range of commands.

1.1 Product Introduction



1.2 System Operation

- The unit is built round a 16-bit microprocessor (CPU) which provides overall

control.

- Data from the A/D converter is transferred through the memory controller and
stored in the 2M word RAM.

- The unit uses a digital trigger circuit, and for an internal trigger the value

undergoes A/D conversion, and digital comparison with the reference value, to
determine whether or not to output a trigger signal.
- Measurement data stored in memory can be processed and displayed or output

to the printer. Output to floppy disk, to the GP-IB or to the SCSI is also

16-bit CPU

Trigger
controller

Memory
controller

CRT
display

Printer

Memory
(2M words)

provided.
Analog units
O Input A/D Photo
amplifier | converter | coupler
o Input A/D Photo
amplifier | converter | coupler
o Input A/D Photo
amplifier | converter | coupler
O Input A/D Photo
amplifier | converter | coupler
Logic units
>_.~_.—
>—~.— .
Logic probe
>_
>.__....
>——— .
Logic probe
>.._......
>,.___—
Logic probe
>__
>,._
Logic probe
>_

Block diagram

Control
panel

Floppy
disk

GP-1B
interface

SCSI
interface

1.2 System Operation
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Chapter 2
Specifications

(1) General specifications

2.1 Main Unit Specifications

For analog input unit specifications, see Section 15.2.1, "Specifications."

[Basic specifications]

I8 Measurement functions

[

] Maximum sampling rate

il Time axis accuracy

@ Memory capacity

B Input method

Maximum number of
channels

External control connections

Memory recorder (high speed recording)
Recorder (real time recording)

X-Y recorder (continuous X-Y recording)
FFT (frequency analysis)

10 MS/s £0.01 %

+0.01 % (indicates relative accuracy of scale
and real time)

12 bits X 2 M words per channel (using channel 1)
12 bits X 1 M words per channel (using
channels 1 and 2)

12 bits X 500 K words per channel (using
channels 1 to 4)

Plug-in analog input units (insulated between
the input units and the frame, and between

the various input units)

4 analog channels + 16 logic channels

* The 16 logic channels are built into main unit

as standard. (common ground with main unit)

External trigger input, trigger output,
start/stop input, GO/NG output

2.1 Main Unit Specifications



B Backup battery lifetime

B Operational ranges for
temperature and humidity

B Temperature and humidity

ranges for assured accuracy

B Temperature and humidity
ranges for storage

B Maximum floating voltage

B Insulation resistance and
dielectric strength

I Power supply
Il Power consumption

B External dimensions

B Mass

[Recording]
B Recording method

B Recording paper

B Recording width

B Recording speed

B Paper feed accuracy

10 years (for clock and settings; at 25 C
reference value)

Temperature : 5 to 40C
Humidity : 35 to 80 % RH (no condensation)

Temperature : 23°C+5T
Humidity : 35 to 80 % RH (no condensation)

Temperature : -10C to 50C
Humidity : 5 to 90 % RH (no condensation)

450 V (AC, DC) (between the input units and
the frame)

10 M Q minimum/500 V DC, 1.5 kV AC/one
minute (between the frame and the power

supply)
10 M Q minimum/500 V DC, 2 kV AC/one

minute (between the input units and the
frame, and between the various input units)

90 to 250 V AC, 50/60 Hz
170 VA max.

324 (W) X 168 (H) X 400 (D) mm approx.
(excluding projections)

9.0 kg approx.

Thermosensitive recording method using a
thermal line-head

Roll-type thermosensitive recording paper
110 mm wide and 30 m long

Overall width : 108 mm (864 dots)
Waveform width : 100 mm f's.

(1 division=10 mm)

2.5 cm/s max.

+2 % (at 25 C, 60 % RH)

2.1 Main Unit Specifications



[Display]

i Display type

B Display resolution

[External data storage]
B Device

® 3.5-inch floppy disk drive
Capacity

7-inch CRT raster scan (gray scale)

Waveform : 601 X 256 dots

25 dots/division (vertically), 40 dots/division
(horizontally)

Character display : 40 characters X 29 lines

1.2 M bytes (2HD) for NEC PC9801

1.44 M bytes (2HD) for IBM-PC/AT or NEC
PC9801

720 K bytes (2DD) for IBM-PC/AT

@ A hard disk or a 3.5 inch magneto-optical disk can be connected through

the SCSI interface.

[ Data format

MS-DOS (*) format

(*) MS-DOS is the registered trademark of

] Data stored

[Other]

B Accessories

Option

Microsoft Corporation.

Settings, measurement data, waveform
decision area, screen data, result of the
waveform calculation

A partial save of measurement data between
the A and B cursors can be performed.

Power cord (1)

Recording paper (paper roll) (1)
Instruction manual (2)

Power plug (1)

Roll paper attachments (2)

Spare fuse (time-lag fuse, T4A/250 V,
20 mm X 5 mm dia.) (1)

Protective cover (1)

8945 analog unit

2.1 Main Unit Specifications



B Optional accessories

(2) Trigger functions
B Trigger method

W Trigger modes

W Trigger sources

H Trigger conditions

B Trigger types (analog)

Level trigger

Event trigger

Window trigger
Glitch detection trigger

Time out trigger

9221 recording paper (10 rolls of 30 m)
9303 PT

9305 trigger cord

9306 logic probe

9307 line logic probe

9308 line dip detector
9151-02 GP-IB cable (2 m)
9151-04 GP-IB cable (4 m)
9536-01 utility disk

9574 input cable

220H paper winder

Digital comparison method

Memory recorder single, repeat, auto

Recorder single, repeat
X-Y recorder single
FFT single, repeat, auto

The external and timer trigger sources for
each channel 1(A, B), channel 2(C, D), channel
3 and channel 4 can be set either on or off.
If all are off, the system runs free.

Analog or logic input can be set for channel 1
and channel 2.

Timer triggers allow start time, stop time and
interval time to be specified.

Logical AND or OR of any trigger sources

0 to 100 % digital setting, triggered on rising
above, or falling below the set level

Number of events 2 to 4000 (Available when
specifying the level trigger.)

Specifies upper and lower trigger levels.
Glitch width 2 to 4000 samples

Setting 2 to 4000 samples

2.1 Main Unit Specifications



rigger types (logic)
Logic trigger

@ Trigger filter

[ Level setting accuracy

B Pre-trigger

@l Trigger timing

@ Trigger output

@ Trigger I/O terminals

(3) Memory recorder function

B Time axis

B Time axis resolution

@ Sampling period

@@ Recording length

i Format

Set pattern of 1, 0, and X (don’t care);
AND/OR settings for each 8 channels

Filter width 2 to 4000 samples (Settable only
in the memory recorder function and the FFT
function. Can only be set to ON or OFF in the
recorder function and the X-Y recorder
function.), specifiable when using level trigger
or logic trigger

+0.4 % fs. (fs. =100 %)

0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95,
100 %, -50 to -950 % (*) (in the memory
recorder function and the FFT function,

(*): depends on recording length)

Start

Stop (in the recorder function and the X-Y
recorder function) -
Start and stop (in the recorder function and
the X-Y recorder function)

Open collector output (maximum input voltage
30 V) (with 5 V output, active low, pulth
width: approx. 1.5 ms)

Mini-jack (3.5 mm dia.)

4 1 s/division, 5 y s to 5 s/division
20 ranges, 1-2-5 steps, except for 4 s

40 points/division

Automatically determined by time axis setting
(1/40 of the time axis, accuracy: £0.01 %)

15, 30, 75, 150, 300, 750, 1500, 3000, 6000,
12500, 25000(*1,*2), 50000 (*2) divisions
(*1): using channels 1 and 2 only

(*2): using channel 1 only

Single, dual, quad (printer only), X-Y

2.1 Main Unit Specifications
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M Interpolation function

B Superimposition function

M Waveform magnification and

compression ratios

M Waveform zooming

B Waveform scrolling
M Auto print function

B Manual print function
B Screen dump function

M Partial print function

B Smooth print function

(4) Recorder function

M Time axis

B Time axis resolution

B Sampling period

M Recording length
M Format

M Interpolation function

Provided, dot/line
Provided

(time axis) X 10, X5, X2, X1, X1/2, X1/5,
X 1/10, X 1/20, X1/50, X1/100,
X 1/200, X1/500, X1/1000,
X 1/2000, X 1/4000

(voltage axis) X 10, X5, X2 X1, X1/2,

The whole waveform and the waveform
partially magnified along the time axis can be
displayed simultaneously.

Scrollable in both the left/right and the
up/down directions (excluding X-Y format)

ON/OFF, automatically prints the stored
waveform.

Provided
Provided

Prints the section from the A cursor or
between the A and B cursors.

When specified, the waveform is printed
smoothly, with twice the density in the time
axis direction.

400, 500 ms/division

1, 2, 5, 10, 20 s/division

1, 2, 5, 10, 20 min/division -

1 h/division (13 ranges)

80 points/division (400, 500 ms/division)

160 points/division (1 s to 1 h/division)

500 u s (400 ms/division), 625 u s (except 400
ms/division)

15, 30, 75, 150, 300, 750 divisions, continuous
Single, dual, quad (printer only)

Line display only

2.1 Main Unit Specifications
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CRT display

1 Waveform storage

1 Waveform magnification
and compression ratios

B Print function

(5) X-Y recorder function

B X channel

Bl Y channel

Effective recording
dimensions

| X-Y axis resolution

@ Sampling period

(accuracy==0.01 %)
One combination
Two combinations
Three combinations

Recording time

1 Interpolation function

| Monitor function

1 Print function

(6) FFT function

@ Analysis mode

Available (can be used simultaneous with

printing)

Last 750 divisions saved in memory

Can be observed by reverse scrolling.

(time axis) X1, X1/2, X1/5, X1/10, X1/20,
X 1/50

(voltage axis) X10, X5, X2, X1, X1/2

On/off and screen dump; reprinting function

Any channel of channel 1 to 4

Any channel of channel 1 to 4 except X
channel (up to 3 combinations)

100 mm X 100 mm (10 X 10 divisions)
(accuracy £2.1 mm in the X-axis direction,
+0.1 mm in the Y-axis direction)

40 points/division (x-axis), 25 points/division
(y-axis) [display]
80 points/division [printer output]

Dot display Line display

(dark and light) (depending on amplitude)

500 u s fixed 0.5-9.5 ms (light)/0.5-14.5 ms (dark)
500 u s fixed 0.5-17.5 ms (light)/0.5-28.5 ms (dark)
500 p s fixed 0.5-25 ms (light)/0.5-42 ms (dark)

Unlimited
Provided, dot/line
Real time display on CRT

Manual print and screen dump

1 channel FFT (channel 1, 2, 3 or 4)
@ Time axis waveform

@ Linear spectrum

® Power spectrum

2.1 Main Unit Specifications
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B Processing time 6 seconds max.
(only processing time, excluding data capture
and display time)

B Frequency range 4 Hz to 4 MHz, 5 MHz (for the time axis
range)

B Frequency resolution 1/400

M Frequency accuracy +£0.01 %

B Number of samples 800

B Dynamic range 72 dB (theoretical value)

B Input data Part of waveform captured in memory recorder

function or newly captured waveform (selectable)

B Window Rectangular, hanning

M Display scale Linear scale, log scale, phase

M Format Single, dual

B Print function As per the memory recorder function,

excluding partial print function

M Averaging function Additive average of time domain and
frequency domain (2, 4, 8 to 256 samples)

(7) Auxiliary functions

[Calculation processing] (in the memory recorder function)

B Waveform processing Four arithmetic operations, absolute value,
calculations exponentiations, common logarithm, square
root, moving average, 1st and 2nd
differentials, 1st and 2nd integrals, parallel
displacement along the time axis

B Waveform parameter Maximum value, minimum value, peak-to-
calculation peak value, average value, effective value,
period, frequency, area value, XY area value,
time to maximum value, time to minimum
value, rise time, fall time

B Averaging function Additive averaging, exponential averaging
(2, 4, 8 to 256 samples)

2.1 Main Unit Specifications
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[Special functions]

(D Waveform area decision

Decision modes

Stop modes

Decision output

Decision time

Decision period

@ Waveform parameter

decision

Graphics editor

Editor commands

Waveform decision function (in the memory recorder and FFT functions)

Screen decision method: For an X-Y waveform,
an X-T waveform, or FFT analysis results,
waveform decision is possible against a
reference area.

ouT NG (fail) if any part of the
waveform goes out of the decision
area.

ALL OUT NG (fail) if the waveform is
entirely outside the decision area.

GO (pass) stop, NG (fail) stop, GO & NG stop
On stop, automatic printer output or waveform
save (on the FD or the SCSI interface) is
possible.

Open collector outputs on the rear panel for GO
and NG decision output (maximum input voltage
30 V) (with 5 V output, active low, pulse width
50 ms min.)

66 ms max.

240 ms max. (reference value: 50 y s /division,
in 15 divisions, line display, using 1 channel,
inputting a sine wave of 2 kHz) [During
compressed display or when the recording
length is long, this become slower.]

Decision is possible by setting maximum and
minimum values for the results of waveform
parameter calculations.

Used for defining an arbitrary reference area
for waveform decisions

Line (straight line segments), paint (filling in),
storage (waveform capture), erase (eraser),
parallel (parallel displacement), reverse
(reverse video), clear (partial deletion), all clr
(screen deletion), undo, save, end

2.1 Main Unit Specifications
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B Memory segmentation
function (in the memory
recorder function)

Number of segments

[Other]

B Cursor measurement
functions

M Scaling function
B Comment input function
B Grid setting

B Clock functions

H Clock accuracy

l Help function

B Key lock function

B List print function

B Remote control

H Plotter output

Segmented use of the memory capacity for
each channel is possible.

Maximum 63
D Memory segmentation (multi-block memory)
@ Sequential saving

Time difference, voltage difference or
frequency between A and B cursors
Voltage at cursor A, time from trigger

Can be set for each channel.
Provided
OFF, NORMAL, FINE

Auto-calendar, automatic leap year calculation,
24-hour system

100 ppm (25 C)

In the memory recorder, and the recorder
functions, indicates the position of the screen
display with respect to the recording length
and the full scale.

In the memory recorder function, indicates the
use status of each block during memory
segmentation.

All keys can be locked except the KEY LOCK
key (on rear panel).

After printing waveform data, outputs listing
of settings (can be enabled or disabled); on the
status, trigger, and system screens, also
output by pressing the PRINT key.

Start and stop input terminals (TTL levels,
active low, or terminal short)

HP-GL plotter output

2.1 Main Unit Specifications
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| GP-IB

[ SCSI

B Driver/receiver

[ Bus-parity

[l Reset type

@ Data transfer method
2l Terminator

@ Initiator operation

&l Terminator power connector

il Target

B Address

Complies with mechanical and electrical
specifications of IEEE 488.2-1987.
Full-remote control, including the input units
(excluding CRT intensity)

ANSI X3.131-1986 (SCSI level 2)
JIS X6051 (SCSI level 2)

Single-ended

Output data : odd parity
Input data : none

Hard reset
Asynchronous
Provided (not removable)

Not operable as a target
Single initiator operation only

Provided

Hard disk (HDD) and 3.5 inch magneto-optical
disk (MO)

Oto7

2.1 Main Unit Specifications
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2.2 Table

Sampling period, maximum recording length, FFT frequency range, and
FFT calculation time corresponding to each time axis range

Time axis range Sgrenr;iacl)igg Mal)é.nrget(r:]o(;d)ing FFT :;igtéency FFT ct?rIT(]:leJlation
4 us/DIV 100 ns 200 ms 5 MHz 80 us
5 us/DIV 125 ns 250 ms 4 MHz 100 us
10 us/DIV 250 ns 500 ms 2 MHz 200 us
20 us/DIV 500 ns 1s 1 MHz 400 us
50 us/DIV 1.25 us 25s 400 kHz 1 ms
100 us/DIV 25 us 5s 200 kHz 2 ms
200 us/DIV 5 us 10s 100 kHz 4 ms
500 us/DIV 125 us 25s 40 kHz 10 ms
1 ms/DIV 25 us 50 s 20 kHz 20 ms
2 ms/DIV 50 us 1.6 min 10 kHz 40 ms
5 ms/DIV 125 us 4.1 min 4 kHz 100 ms
10 ms/DIV 250 us 8.3 min 2 kHz 200 ms
20 ms/DIV 500 us 16 min 1 kHz 400 ms
50 ms/DIV 1.25 ms 41 min 400 Hz 1s
100 ms/DIV 2.5 ms 1.3 hour 200 Hz 2s
200 ms/DIV 5ms 2.7 hour 100 Hz 4s
500 ms/DIV 12.5 ms 6.9 hour 40 Hz 10s
1 s/DIV 25 ms 13 hour 20 Hz 20 s
2 s/DIV 50 ms 27 hour 10 Hz 40 s
5 s/DIV 125 ms 69 hour 4 Hz 100 s

Time axis resolution 40 points/division

(*): The maximum recording length in restricting the number of channel to be
used to one channel.
The values are truncated to two significant digits. (See Section 12.5.8
"Channel Selection.")

2.2 Table
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Chapter 3

Installation and
Preparations

3.1 Notes on Installation

(1) Main power supply and fuse

- The power supply voltage for the unit is 90 to 250 V AC and written on the
rear panel.

- The fuse is also indicated on the rear panel. (For fuse replacement, see
Section 16.1.)

Line voltage (=10 %, 250 V max.) : 90 to 250 V AC
Fuse rating : Time-lag fuse, T4A/250 V [size 20 mm X 5 mm dia.]

/\ WARNING ° Note that the maximum power supply voltage is 250 VAC.
____I e To ensure safe operation, use only a fuse of the correct rating.

(2) Power cord

Use only the power cord supplied.

(3) Protective grounding

If a grounded power outlet is not available, ensure that the ground terminal
(GND) is connected to a satisfactory ground with a thick wire of AWG 18 or
over.

3.1 Notes on Installation
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(4) Operating environment

- The operating environment for the unit should provide a temperature in the
range 5 C to 40 C, and 35 % to 80 % relative humidity

- To avoid damage to the unit, do not use in places where the unit will be
exposed to direct sunlight, dust or corrosive gases.

s

IR

50/60Hz MAX 170 VA

Power cord corrector

Fuse holder

)
U : 1

~ 90 - 250V |T4A/250v| |
& L T

/ I

Ground terminal

3.1 Notes on Installation
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2

During Measurements

/\ DANGER | I

e The permitted input voltage for the input terminal of the 8945 analog
unit is 500 V (DC+AC peak). To avoid the danger of electric shock or
damage to the unit, ensure that voltages exceeding this limit are never
applied to the input terminal.

e The maximum floating voltage for the input unit is 450 V AC, DC. To
avoid the danger of electric shock or damage to the unit, ensure that
the voltages exceeding this limit are never applied between the
channels and between the channel and the main unit.

/\ WARNING I

The logic input unit allows four probes to be connected, but these are not
floating, having a common ground with the main unit. To avoid the
danger of electric shock, or damage to the unit, never connect the ground
to the different voltages.

3.2 During Measurements



20

3.3 Loading Recording Paper

1. Press the stock cover and open it.

2. Raise the head up/down lever.

Recording paper

3. Insert the attachment into the end of the roll

of recording paper and set the paper into its
holder.

Attachment

If the recording paper is put in back to front
by mistake, the waveform cannot be drawn.
(The outside is the front.)

Holder

3.3 Loading Recording Paper
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4. Insert the leading edge of the recording paper
from the above into the printer gap, and pull it
out to the other side.

Do not insert it into the gap between the
roller and the black plastic portion.

5. Pull the end of the recording paper out at least
10 ecm, and make sure that it is positioned quite
straight. If the recording paper is not pulled

through properly, press the key and
feed some more paper through.

If the recording paper is slanted with respect
to the roller, there is a danger that later a
paper jam will occur.

6. Pull down the head up/down lever.

7. Tear off the recording paper against the edge of
the printer exit slot, and finish by closing the
stock cover.

- If transporting or storing the unit for a long
period of time, always put the unit in the
head up condition by raising the head
up/down lever. If the unit is left to lie in the
state where the roller is being subjected to
pressure by the head, then the roller may
become deformed or the characters may
become uneven.

- Please use the Hioki specified recording paper,
model 9221.

3.3 Loading Recording Paper
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3.4 Care of Recording Paper

- Thermosensitive recording roll paper which until use is kept in normal
conditions will not be affected by the environment. However the paper should
not be kept for a long time at a temperature higher than 40C. Low
temperatures cause no problems.

- There is a tendency for the texture of the paper to be discolored if the paper is
strongly illuminated for a long time. Therefore, after taking off the wrapping
paper, be careful not to leave the roll paper in strong light.

How to store your data

Because the recording paper is thermosensitive paper which takes advantage
of thermochemical reactions, attention should be paid to the following points
in order to maintain the integrity of the recorded data.

- Do not expose the paper to direct sunlight, or a recording fades.

- Keep the paper in conditions below 40C and 90 % relative humidity. The
recording paper may discolor except in normal conditions.

- The proper way to file and store recorded data is to take the trouble to copy it.

- Thermosensitive paper changes color if it comes into contact with volatile
organic solvents such as alcohols, esters, and ketones.

- Recordings changes color if they and wet diazo copies are put on top of one
another.

- If thermosensitive paper absorbs a volatile organic solvent such as an alcohol,
an ester, or a ketone, its colorability is reduced, and fading of the recorded
portion can occur. Be careful, because various types of pressure sensitive tape
such as cling film or adhesive tape are in fact included in this class of volatile
organic solvents.

:Q: é@ >

s

Alcohol

3.4 Care of Recording Paper
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3.5 CRT Intensity

- The display is a gray-scale type. Adjust the intensity for optimum readability.

- To adjust the display turn the CRT INTENSITY knob on the rear panel.

- The lower the intensity, the longer the CRT itself will last.

- Using the screen saver function (see Section 12.5.1) prolongs the CRT life, by
turning the display off automatically if no user operation occurs for 10
minutes.

GP-1B scsi

G5 NG GND START §T0P GND
GO/NG OUT REMOTE EXTTAIG  TRIG OUT

A\ "RST 1s0LATED FROM GND

KEY LOCK
woex
=

D o
"

CRT
INTENSITY

A ruse = MADE IN JAPAN

Fse ]
~~ 80 - 260V | T4A/250V

L1

CRT INTENSITY knob

3.5 CRT Intensity
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3.5 CRT Intensity
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Chapter 4
Settings

4.1 Screen Displays

There are five types of screen displays: status screen, trigger screen, display
screen, system screen, and a floppy disk/SCSI control screen.

(@ Status screen

Press the key

Settings necessary for measurement are made.

® Trigger screen
Press the key.

The trigger types, conditions, and so on are set.

@ Display screen
Press the key.

This is a screen for displaying the measured waveform. The main settings can
also be made on this screen.

@ System screen

Press the key.

The special functions such as scaling and GP-IB settings, and various checking
are set.

® Floppy disk/SCSI control screen
Press the key.

This is a screen for using a floppy disk, a hard disk, and a magneto-optical
disk.

(The FD screen or the SCSI screen can be set to appear. See Section 12.5.10.)

4.1 Screen Displays
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4.2 Operation Keys

The operation keys for settings are as follows. (Please refer to the figure

below.)

(D Cursor keys Use these to move the flashing cursor (flashing portion on
the screen).

@ Soft keys Use these to make the required selection for the current
item.

@ Rotary knob Use for moving waveforms and the A and B cursors, and

altering numerical values

@ Knob select key Determines the effect of the rotary knob.
® TIME/DIV key  Sets the time axis range.

® Range key Sets the voltage axis range for each channel.
STATUS key DISP key
SYSTEM key \ TRIG key
" HIOKI BB853 MEMORY HICODRDER \ \\ \ ,/ %/
y 7 |6 o= oo A=l PP
@ ||} TMEDIV key
““L'Er:“ B CH1 range key
[ Q&= CH2 range key
| <21
| =D CH3 range key
| ~CH4 range key

i

— =1
S I 7 i ' —

1 i 1 / / 1
/ / / Knob select key

Soft keys  Rotary knob  Cursor keys A-B cursor select key

4.2 Operation Keys
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Rotary knob

- The function of the rotary knob changes each time the knob select key is

pressed.

- To the left of the knob select key are two LED indicators, one above the other.
These indicate the current rotary knob function.

Screen LEDs Rotary knob operation
Altering numerical values (VALUE)
Status, QM7 When the soft key indications includ [l , the rotary knob has the
Trigger, ‘ WAVE | same functions.
System, VALUE @ - Turning the knob clockwise : same effect as the [§}| soft key.
Floppy/SCSI \\m//A_B csR | ° Turning the knob counterclockwise : same effect as the [l soft key.
control /N Allows input characters to be selected, when inputting comments, file
names or scaling units.
i/ Waveform scrolling (WAVE)
F/WF\\ WAVE + Turning the knob clockwise : moves the waveform to the right (or up).
VALUE @ * Turning the knob counterclockwise : moves the waveform to the left.
Lo apacn | (oF down).
o1 WAVE Moving the A and B cursors (A-B CSR)
|_ + Turning the knob clockwise : moves the cursor to the right (or up).
Display VALU\E, , @ - Turning the knob counterclockwise : moves the cursor to the left (or
—H 5B CSR down).
71\
Ny Altering numerical values (VALUE)
- ﬁ\\ WAVE = Turning the knob clockwise : same effect as the T soft y.
VALUE @ » Turning the knob counterclockwise : same effect as the [
:\é/:A_B csr | (When the soft key indications include [f} and i .)
/N

4.2 Operation Keys
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4.3 Making Settings

All settings can be made by using the cursor keys and the soft keys.

Setting procedure

Flashing cursor

rt_sTaTus Frr siei 1. Select the screen to display. (See Section 4.1)
pagel) !
time/sdiv 40ms(2kS5/8) ISYSTEM—J ? lSTATUSI ’l TRIG ] ? | DISP lkeys
shot 15D 1V
format SiNGLE 2. Use the cursor keys to move the flashing
int on .
FrinTEr cursor on the screen to the item to be set.
L€« | L » L a ] [ w Jkeys
channel! conditiong —e——mH . . .
ans1os inyzne ems | cns 3. The available choices for the item to be set
rawing . . .
(soft key indications) appear at the bottom of
bositiont’’ 1E3% '8%4 's3y ‘B th
TS N T 1 o oeree:
ilter F . . .
Lesic drawine  oFF  oFF  oFF  oFF Set the item by pressing the corresponding
IR soft key.

Soft key indications

You can use the TIME/DIVE key and the range keys to set the time axis range
and the voltage axis ranges. (These settings can be made on the status or

display screen.)

(These settings can be made without moving the flashing cursor.)

|
:

HELP i | FD

INPUT RANGE]

Time axis range: ( v TIME/DIV A )

N D | U— J)

) TIME/DIV key

| z
w Makes the recording slower. Makes the recording faster.

—2 CH1 range key Voltage axis range: ( VWCHI1to 4 A )
\Y ! ; .
¥ N
2 @ CH2 range key Decreases the sensitivity.  Increases the sensitivity.
@ CH3 range key
@ CH4 range key

4.3 Making Settings
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Chapter 5

5.1 What is the Memory Recorder Function?

5.1.1 Introduction

- This function allows you to carry out a variety of operations on an input signal
which has been stored in memory.

- Since the data is available in memory there are a large number of different
ways of exploiting it.

(1) Storing the input signal in memory, then displaying or recording it.

(2) Recording all input channels on the same time axis.

Since the different signals can be overlaid, it is easy to see the relationships
among them.

(3) There is a range of 20 time axis scales, from 400 p s/division to 5 s/division.

(4) Memory capacity (recording length) is a maximum of 2 M words (50000 divisions)
(using the channel 1 only).

(5) The pre-trigger function allows the signals before the trigger point to be observed.

(6) Magnified and compressed display and recording are available, both along the
time axis and along the voltage axis.

- Along the time axis X10, X5, X2, X1, X1/2, X1/5, X1/10, X1/20,
X 1/50, X1/100, X1/200, X1/500, X 1/1000,
X 1/2000, X 1/4000

- Along the voltage axis X10, X5, X2, X1, X1/2

5.1 What is the Memory Recorder Function?
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(7) The whole waveform and its magnified section can be observed simultaneously,
using the zoom function.

(8) Three different display formats, and four different recording formats can be
selected.

- Time axis waveforms : single, dual and quad (quad recording only)
- X-Y format recording and display

(9) High quality printing

The smooth print function provides a smooth printed waveform, close to an
analog waveform.

(10) Partial printing

The required section of a stored waveform can be extracted and printed.

(11) Reprint function

Once waveform data is stored, it can be printed as many times as required.

(12) Memory segmentation function

- Dead time when continuously recording transient phenomena can be reduced.
- It is possible to store a maximum of 63 waveforms corresponding to 150
divisions for each channel.

(13) Waveform decision function

It is possible to detect abnormal waveforms.

(14) The wealth of calculation functions

A captured waveform can be analyzed in various different ways.

(15) Averaging function

The sliding average enables noise components to be removed, and the
underlying signal observed.

5.1 What is the Memory Recorder Function?
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5.1.2 Finding Reference Material in this Manual

(1) Basic functions (See Section 5.3.)
For the basic functions, refer to Sections 5.3.1 to 5.3.22.

(2) Trigger functions (See Chapter 8.)

Depending on the application, there is a wide range of trigger types to choose
from.

(3) Memory segmentation function (See Chapter 9.)

- The multi-block memory function allows memory to be segmented, and the
different blocks to be used for different purposes.

- The sequential save function allows dead time when continuously recording
sudden phenomena to be reduced.

(4) Waveform decision functions (See Chapter 10.)

- The input signal waveform decision is based on an arbitrary user-specified
area.
- This allows abnormal waveforms to be detected and recorded.

(5) Calculation functions (See Chapter 11.)

A wide range of functions is provided, from arithmetic operations to
differentiation and integration computations.

(6) Using floppy disks, hard disks, and magneto-optical disks (See Chapter 13.)

- The floppy disk, hard disk, and magneto-optical disk drive provide a storage
mechanism for setting information, measurement data and waveform decision
areas.

- Using the auto save function, waveform data collected during operation is
automatically saved to any of floppy disk, hard disk, and magneto-optical disk.

(7) Scaling function (See Section 12.3, "Scaling Function.")
This allows the input voltages to be converted to other values and units, so
that the physical quantities originally measured can be read off directly.

(8) Comment function (See Section 12.4, "Adding Comments.")

This provides a convenient means of annotating printed recordings.

(9) Screen auto off function (See Section 12.5, "Special Function Settings.")

Turns the display off automatically if no user operation occurs for 10 minutes.

(10) Grid setting (See Section 12.5.)

The grid can be selected as required, both on the screen and on the printed
recording.

5.1 What is the Memory Recorder Function?
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(11) Start key backup function (See Section 12.5.)

If the power supply fails during recording, enabling this function causes
recording to restart when the power is restored.

(12) Channel marker function (See Section 12.5.)

Prints the channel numbers on the recording.

(13) Beep sound setting (See Section 12.5.)

When an error occurs, when a warning is issued, or when a waveform decision
produces the result NG (fail), it is possible to arrange for a "beep" sound to be
produced.

(14) List and gauge functions (See Section 12.5.)

Voltage axis scales and listings of settings on printed recordings.

(15) Channel selection (See Section 12.5.)

The unit can operate with one, two or four channels in use.

(16) Setting intensity of logic waveform display and recording (See Section 12.5.)
(17) The hard copy size of the screen can be set. (See Section 12.5.)

(18) Roll mode function (See Section 5.3.21, "Roll Mode".)

This allows waveform display to start as data capture begins after a trigger.

(19) Connection to a computer via the GP-IB interface (See 8853 FFT Function - GP-
IB Interface Instruction Manual.) '

(20) Output to an external plotter (See 8853 FFT Function*GP-IB Interface
Instruction Manual.)

(21) Self check functions (See Section 12.8, "Self Check Functions.")

This performs simple tests on the unit’s functioning.

5.1 What is the Memory Recorder Function?
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ay Screens

- This section describes the status, trigger and display screens.

- It shows you where to look in this manual for further explanation of specific

items.

- The system screen is described in Chapter 12, and the floppy disk and SCSI

control screens are described in Chapter 13.

5.2.1 Status Screen (STATUS)

- Press the key, and the status screen appears.

- Pressing the key alternately switches page 1 and page 2.

- On page 1, the basic settings for measurements are made.

- On page 2, settings of magnification and compression of the voltage axis,
memory segmentation, waveform decision, waveform calculation etc. are made.

@\ # STATUS *%* 9E-26-01
(pawel) 12:01
\time/div 4us(1eME/ )
@\\Shot 15D 1V
format SINGLE
ff—————dot/line LINE
| ——over write oFF
@ auto print OFF
@/auto save OFF
/smooth print onN
/roll mode OFF
@/ 74- channel conditions
ANnalog chi ch2 ch3 ch4
drawing DARK LIGHT DARK LIGHT
4= range(/div) 1emy temy 1emv temy
rosition B0 5074 S04 S04
coupling DC DC DC ocC
filter OFF OFF OFF OFF
Logic drawing OFF OFF OFF OFF
NEN IR SIYECTOMT
kkk STATUS koks ~086-01
(page2) 12101
* Y-axis zoom (center:?
chi 8 SQY%
L ch2 x1 So%
ch3 x1t SQ%
ch4 x1 SO%

)

I

@@%@@@

average

memory div

. comparison

k wave calcutltation

measurement

OFF
OFF

OFF

OFF

OFF

(1) Function mode (See Section 5.3.2.)
(2 Time axis range (See Section 5.3.3.)
(® Recording length (See Section 5.3.4.)
(4) Format (See Section 5.3.5.) A
(® Interpolation function (See Section 5.3.7.)
(6) Superimposition function (See Section
5.3.18.)
(@ Auto-print (See Section 5.3.20.)
Auto-save (See Section 13.9.)
(@ Smooth print (See Section 5.3.20.)
Roll mode (See Section 5.3.21.)
@) Channel settings (See Sections 5.3.8 and
5.3.9)
12 Magnification and compression of the
voltage axis (See Section 5.3.16.)
(3 Averaging (See Section 5.3.19.)
Memory segmentation function
(See Chapter 9.)
(5 Waveform decision function
(See Chapter 10.)
Waveform processing calculation
(See Chapter 11.) .
42 Waveform parameter calculation
(See Chapter 11.)

5.2 Display Screens



34

5.2.2 Trigger Screen (TRIG)

- Press the key, and the trigger screen appears.
- See Chapter 8, "Trigger Functions" for more details.

#kk TRIG okdok [METC R V] ’95;g§521
anasor  [af] (1 Function mode (See Section 5.3.2.)
chil(A,B) LEVEL level ER7 (V) . .
SISRE. L2 (@ Trigger logical operator (See Chapter 8.)

chz(c,p) OFF ® Internal triggers (See Chapter 8.)

O o ore (@ External trigger (See Chapter 8.)
(® Timer trigger (See Chapter 8.)

@ o T (® Trigger mode (See Chapter 8.)
o rrEmnE o7 (D Pre-trigger (See Chapter 8.)
@_'/‘ preloriss SIMEGE Trigger settings will be described in Chapter
@ MEMORY X -Y OO 8.

5.2 Display Screens
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5.2.3

Display Screen (DISP)

- Press the key, and the display screen appears.
- The figures below illustrate displays in SINGLE format and X-Y format.
- For details of other formats, see Section 5.3.5, "Format Selection."

® ©

“triF:SINGLE W e

S0 Fp @
A

L CHI 8¢

AER

EXe

SINGLE format

®

EL M trig: ITMNGLE (HY lous t SO = B Y ]
dus lcsrii ABE AICHEZ B CHZ] -
. av:z.02V
cht 4 X
saamy 507
/
ch2 Y
seamy S0
chiOd Vv
1emyv  S50%
ché O Y
10mV  S0%

X-Y format

PO® OO

®

Function mode (See Section 5.3.2.)

Time axis range (See Section 5.3.3.)
Magnification and compression of the time
axis (See Section 5.3.14.)

Time per one division (See Section 5.3.14.)
Trigger settings (See Chapter 8.)

A and B cursor settings (See Section 5.3.13.)
A and B cursor readout value (See Section
5.3.13.)

Channel information (See Sections 5.3.8 and
5.3.9.)

5.2 Display Screens
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5.3 User Operations

5.3.1 Operational Flow

The flowchart below illustrates the sequence of operations involved in using
the memory recorder function. (See Section 5.4 for operation example.)

( sat )
!}
Turn on the power/connect the inputs
v
Status screen Section Explanation
v
Select function _-533.2__ Select the memory recorder function.
¥
Set the time axis range --5.3.3__ Set the required time axis range.
)
Set the recording length .-.93.4__Set the length of the recoding for one measurement.
v
Set the format --5:35 _ get the format type for display and recording.
¥ , : 5.3.7 ‘
Set the interpolation function [-------- Set dot or line display.
¥
Set the superimposition function p.3:18 Set whether waveform superimposition is performed
7 or not. :
Set the auto-print function - 2320, Set whether or not to print automatically, at the
1 same time as the display appears.
Set the auto-save function |--+3:2-. Select whether or not to save data to external
7 memory automatically.
5.3.20 e
Set the smooth print function |-==----- Set whether smooth printing is performed or not.
Y 5.3.21 .
Set the roll mode --2t7%2. Set whether or not to display the waveform at the
7 same time as it is captured.
Make channel settings 2:38-9 Set the channel to be used, voltage axis range,
1 position, input coupling, and filter.
Trigger screen
v
Set the trigger conditions | -- 'Qhapj(—eE@Sqt the tri%ger types, the trigger conditions, the
) trigger modes, and the pre-trigger.
Measurement  |-------ocooooaoooo- Press the START key to measure.
- ; - 5.3.20
Printed recording |--------------=--- Press the PRINT key or the COPY key.
Y
( End )

5.3 User Operations



5.3.2 Function Selection

- The 8853 has four functions: memory recorder, recorder (Chapter 6), X-Y
recorder (Chapter 7), and FFT (see FFT Function‘GP-IB Interface Instruction

Manual).

- In this case, select the memory recorder function.

k¥ STATUS ki 8g-12-12
(pagetl) 12:00
time/div dus(1oMs/ s
sShot 15D 1V
forma?l SINGLE
dot/slineg LINE
QVEr write OFF
aute print OFF
auto save OFF
Emgoth print ON
roll mode OFF
channel conditions
Analog Ml Chz ch3 cha
drawing DARK LIGHT DARK OFF
range(/div) iomy i1emYy sovV 1v
position SQY% Eou ipe % [
courling oc Dc AC GND
fitter OFF OFF SHz OFF
Logic drawing QFF OFF ON QFF
Mory BRE T . -

Status screen (page 1)

kkk TRIG *x* Y

andsor OR

T95-06-01
12109

chni(A,B) OFF

chz(C.D>» OFF

cha OFF

external OFF

timer QFF

rig:AUTO free run
1 cCer:0OFF

REEs
et

Display screen

(Setting screen: status (page 1), trigger and display)

1. Using the cursor keys, move the flashing
cursor to O as shown in the figure on the left.

2. Press the [[[2]e]z8Y soft key.

This selects the memory recorder function.

Soft key indication

: Memory recorder function
: Recorder function
:

X-Y recorder function
FFT function

NOTE

The function indication in D on the display

screen is abbreviated:

MEM : MEMORY
REC : RECORDER
XY e : X-Ycont

5.3 User Operations
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5.3.3 Time Axis Range Setting (time/div)

- This sets the speed at which the input signal waveform is captured.
- The value to be set is the time for one division. (One grid in the graph is one

division.)

- The sampling period is 1/40 of the time axis range setting. (See the table in

Background information (3).)

1. Using the cursor keys, move the flashing
cursor to the "time/div" item, D in the figures
on the left and the left below.

2. By using the soft keys or the rotary knob

(VALUE), set the time axis range.

The sampling rate is indicated in @ in the
figure above.

[4 us,5 us, 10 us, 20 us,50 us, 100 us, 200 us,

Procedure (Setting screen: status (page 1)and display)
¥kt STATUS hak MEMDRY' \’95—@5-@1
(pagel’ 11

time/div EFE1oMS /8
Ehot 15D 1V
format SEINGLE
dot/tine LINE
over write OFF
auto print QFF
auto save QFF
gmooth Rrrint ON
roll mode OFF
channel conditions
ANalos chi ChZ ch3 ch4
drawing DARK DARK OFF OFF
range(/div gaamyv coomy i1omy 1emy
position S04 Sei S0 S50%
coupling oDcC DC DC DC
filter OFF OFF OFF OFF
Logic drawing OFF OFF OFF OFF
G

Status screen (page 1)

Display screen

NOTE

Related items

500 us, 1 ms,2ms,5ms, 10 ms, 20 ms, 50 ms,
100 ms, 200 ms, 500 ms, 1's,2 s, 5 S]

You can also use the key, without

moving the flashing cursor.

If using the rotary knob, set the rotary knob operation to "Altering numerical
value (VALUE)"; (two LEDs light). See Section 4.2, "Operation Keys".

- Setting the recording length longer makes the measurement time longer.

- If using the roll mode function, the waveform display begins at the point
that the trigger starts data capture, thus reducing waiting time. For more
details, see Section 5.3.21, "Roll Mode."

5.3 User Operations
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Background

(1) Sampling

- The 8853 converts the input signal to a digital value, then carries out all
internal processing digitally. This process of converting an analog signal to
digital values is termed sampling.

- Sampling measures the magnitude of the signal at fixed time intervals
(sampling periods).

Sampling period

A R T D :

Measurement Measurement Measurement Measurement =~~~

- The rate of taking these measurements is termed the sampling rate.
- The units are S/s, read as samples per second.
- This is the reciprocal of the sampling period. (1/T)

(2) Aliasing

- If the frequency of the signal being measured is significantly higher than the
sampling rate, it is possible for sampling to produce an apparent signal which
is actually nonexistent. This phenomenon is termed aliasing.

Sampling point Virtual input signal

; AWANS
(VARVARvaRV

» 'Y

Ssampling period | Apparent signal caused by aliasing

- When using the memory recorder function, because the sampling period for
the time axis range may vary widely, care should be taken in setting the
range not to produce aliasing.

- The measurement limit frequency (see the next page) is determined by the
setting of the time axis range. In any event, it is always best to use the
highest practicable sampling rate.

- When measuring a repeating signal, using the auto ranging function is
another useful technique. See Section 5.3.17, "Auto Ranging Function."

5.3 User Operations



(3) Measurement limit frequency (The frequency, when 25 samples per period is
taken as the limit.)

- As a general rule, to ensure that

sampling catches the peaks of a

typical sine wave input on the

display, more than 25 samples are
required for each input cycle.
(Display : 8-bit resolution)

Sampling point

+ The measurement limit frequency

changes depending on the time axis range.

15
]
23

<
<

Y

One cycle of signal

Time axis Sampling Measurement Time axis Sampling Measurement
range period limit frequency range period limit frequency

4 us/DIV 100 ns 400 kHz 5 ms/DIV 125 us 320 Hz

5 125 320 10 250 160

10 250 160 20 500 80

20 500 80 50 1.25 ms 32

50 1.25 us 32 100 2.5 16

. 100 25 16 200 5 8

200 5 8 500 12.5 3.2

500 12.5 3.2 1 s/DIV 25 1.6

1 ms/DIV 25 1.6 2 50 0.8

2 50 800 Hz 5 125 0.32

(Note) To display a wave input with 12-bit resolution, more than 100 samples are
required for each input cycle.
The measurement limit frequency in this case is one fourth of the frequency in the
table above.

Example Recording a sine waveform of about 16 kHz with different time axis ranges.

20us/div  95-06~01 14:07:50

20 ps/division
Correct waveform

|

100us/div = 95-06~01 14:10:17

100 w s/division

Almost the measurement
limit frequency

ims/div 95-06-01 14:11:58

1 ms/division

The peaks are not

Ass/div  95-06-01 14:26:20

1 s/division

Aliasing

reproduced. (A signal of about 300 mHz

is observed.)

5.3 User Operations
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5.3.4 Recording Length Selection (shot)

- Sets the recording length (number of divisions) for a single shot measurement.
- One grid in the graph on the screen is one division.

Procedure (Setting screen: status (page 1))

T — FEEY 1. Using the cursor keys, move the flashing
tinesaiy L5 ciamess) cursor to the "shot" item, @ as shown in the
format SINGLE ﬁgure on the left.
dot/tineg LINE
QVEPr write OFF
auts print oss 2. By using the soft keys or the rotary knob, set
SMoOth Print oN the recording length
roll mode OFF

chennel conditions —————— [15, 30, 75, 150, 300, 750, 1500, 3000, 6000, 12500,
Analaog ch{ ch2 chiz ché y . .
arawinsg DARK LIGBHT DARK LIGHT 25000(*1, *2), 50000(*2)] (unit : divisions)
peRfEiLRTY TdRy 'épy 'gpy  leby (*1) setting the number of channels to be used
couptlting DC DC CoC DC
fitter OFF OFF OFF QFF to two channels
Logic drawing OFF QFF OFF OFF .
(*2) setting the number of channel to be used

t h |
Status screen (page 1) 0 one channe

For more details, see Section 12.5.8, "Channel
Selection."

* MM + <tris:AUTO free run
s %1 csr:0OFF

The screen is 15 divisions. (In X-Y format, 10
divisions)

A

15 divisions

- If performing averaging, the upper limit on the recording length is 3000
divisions. See Section 5.3.19, "Averaging Function Setting".

- If performing waveform calculations, the upper limit on the recording length
is 1500 divisions. See Section 11.2, "Waveform Processing Calculation".

5.3 User Operations
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5.3.5 Format Selection (format)

- Set the format for showing input waveforms on the screen display and
recording them on the printer.
- There are four possibilities: SINGLE, DUAL, DUAL (print QUAD), and X-Y.

(1) SINGLE format

Display and record as one graph.

/\A/\/
Input waveforms W
W\

Display/printing

(2) DUAL format

Display and record as two graphs, one above the other.

Display/printing

AN = AAA

Input waveforms

w—

Graph 2
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(3) DUAL (print QUAD) format

- Prints as four graphs.
- The display format is the same as in DUAL format.

Printing only

AVAVAVESSN A wAVAV =
AYAVAN AVAVA et

Input waveforms
l I — l l | Channel 3
/l/l/ _— l l Channel 4

(4) X-Y format

- The waveforms are printed and displayed as X-Y plots. (Maximum three X-Y
combinations)
- One analog input is assigned to the x-axis.

/W—» X-axis

X-Y plot

/\/\/\/\/—' Y-axis

Display/printing

Y-axis

X-axis

5.3 User Operations
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Procedure (Setting screen: status (page 1))

®

*Ak¥x STATUS k¥ MEMORY TE8E~-@8-01
{pagetl 12120
Time/sdiv 458(10MS/8)
Ehot 1SD 1V
format
dot/lineg LINE
ovVer write QFF
aute print OFF
aute save aFF
sEmeotTh eprint ON
rell mode aFF
Channel conditions
Analog chi chz ch3 chi
drawins DAaRK DARK QFF QEF
@ [3rarh 1 = 1 Z |
range{/div) segmv Saamy 1emy 1emv
rosition 5@ B0 50U 50@%
coupling bDC DC DC DC
fitter OFF OFF OFF OFF
Logic drawing OFF OFF QFF OFF
Status screen
Graph 1
+ NS * trigrAuTaO free run
4u8 X1 csr i 0OFF
1
7ol
—<
\
7
— <
Graph 2 DUAL format

NOTE

1. Move the flashing cursor to the "format" item,
@ in the figure on the left.

2. By using the soft keys, select the format.
[SINGLE, DUAL, QUAD, X-Y]
QUAD : DUAL (print QUAD)

3. If DUAL or DUAL (print QUAD) format was
selected, set on which of the upper or lower
graph the waveform of each channel will be
displayed.

(1) Move the flashing cursor to the "graph" item,
@ for each channel.

(2) By using the soft keys, select the graph.

Soft key indication

: Graph 1 (upper)
HFE : Graph 2 (lower)

- The logic channel display and recording positions are not variable. See
NOTE, b in Section 5.3.8.

- In DUAL (print QUAD) format, the four channels are printed out in

sequence channel 1 to channel 4, regardless of their positions (in the graph

1 or 2) on the screen.

5.3 User Operations
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Example Display

Graph 1 J| o=
Channels 2 and 3

Graph 2 J| , Ji-
Channels 1 and 4 T

ek £hY
=30 1 1 I AV =0T A 511 IR = H o M AR -1 [oB R~ I A

v WEECORD: X =v.con

Printed recording

Channel 1 — \/\/
Channel 2 \/\/\/\/

Channel 3 — .

Channel 4 —— | = ~ "~ 7 o5

4ussdiv  95-06-01 12:30:22

Although channels 2 and 3, and channels 1 and 4 are displayed in the graph 1
and graph 2 respectively on the screen, the four channels are printed in
sequence channel 1 to channel 4.

5.3.6 Using X-Y Waveform Plots

- Setting the format to X-Y allows for X-Y combination of waveforms.
(Maximum three X-Y combinations)

- The X-Y plots are displayed or printed, with one channel assigned to the x-
axis and the other channels assigned to the y-axis.

- Magnification and compression along the voltage axis remain in effect in X-Y
format.

- There are two types: normal X-Y plot and partial X-Y plot.
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(1) Normal X-Y plot

The X-Y plot is formed using the data for the entire recording length.

Procedure (Setting screen: status (page 1))
dkx STATUS #Hxkk MEMORY SE-0E-01L
{(pagel) 12:04

time/div SUE(BMS/ &
shot 1ED 1
formart X =Y
dot/ling LINE
oVEr write OFF
&UTO Print OFF
auUto save OFF
SMOoSth pPrint ON
roll mode OFF
channel conditions
Arnalos chi chg ch3 ch4
drawins 4 LARK OFF QFF
———[axis ¥ V Y Y]
range(/div? 1V 1y 1omy 1omy
roOsSition 507 SQ% SQ% 50%
courling [ DC DC DC
filter OFF QFF OFF OFF
Logic drawing QFF QFF OFF OFF
-

Status screen (page 1)

. Move the flashing cursor to the "format" item,

@ as shown in the figure on the left.

. Press the soft key to set the format to X-

Y.

. Move the flashing cursor to the "axis" item, @

for the channel to be assigned to the x-axis.

. Pressing the soft key assigns the

channel to the x-axis.

(The other three channels are automatically
assigned to the y-axis.)

* WEM ¥ tr
Sus X1
1 —

ig!SINGLE f
csr

r
0

=4
F

E
F

run

Sﬁ

DUAL format
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(2) Partial X-Y plot
The X-Y plot is made only for the waveform between the A and B cursors.

Procedure (Setting screen: display and status (page 1))
1. Capture the waveform data in any of SINGLE, DUAL, or DUAL (print
QUAD) format. ‘

2. Using the A and B cursors (vertical cursors or trace cursors), specify the
range of data for which the X-Y plot is to be made.

- Using the A cursor only: from the A cursor to the end of the waveform
- Using both A and B cursors: between the A and B cursors
See Section 5.3.13, "Using A and B Cursors."

3. Press the key, and the status screen appears.
4. The remainder of the operation is the same as for a normal X-Y plot.

Continue from step 1 of the procedure for (1) "Normal X-Y plot."

A cursor B cursor
!
# MEM % | Trig:SINGLE |[free run + EEE * trig:SINGLE free run
Sus %1 csr: e Sus csri0FF
iS i) ;
chi = X
1V S@4
cz @ Y
1V 50
ch3 O Vv
1omYV  S50%
chd O Y
1emy  .SoY
RIEC OIR D = Y oL
SINGLE format X-Y format

- Each X-Y plot is drawn with the "Analog drawing" intensity setting for the
respective y-axis channel. (See Section 5.3.8, "Display and Recording
Channel Settings.")

- The "Analog drawing" setting for the x-axis channel is indicated as " | "(on
the status screen), or "—" (on the display screen).

- You can switch between the time axis and X-Y displays simply by changing
the format setting.
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5.3.7 Interpolation Setting (dot/line)

This function determines whether to display and record the sampled data as
detached points (dot mode) or with straight-line interpolation (line mode).

+ [EEE * trig:AUTO free run
S0us x1 csr:i0FF
(50 usrdiv)
N Fay Iay N o I
{
19 W i v W
1B - x1  chz0 - x1  ch3O - x1 chd (- x1
saomv S¢y 1@mV Soy 1@emy E@24 1omV Sox
RECORD WX -YCO

Dot mode

- No linear interpolation.
- The sampled values are displayed exactly as

* MERI * trig:AUTO fres run
E@us 1

csr:0FF

(SQussdiv

/ | \ N

] \/ \V/ \/ v
chi B - x1 chz O - x1 ch3 OO - x1 chd OJ - %1
50emY E@x 1@mY SQ0% 1emy S0% 10mV S0X

RECCRD K =Y

Line mode

- Linear interpolation.
- This gives a more readable display.

measured.

Procedure (Setting screen: status (page 1))

D

k% SI?TUS ok ok MEMORY ’95;%6;21 1. Move the ﬂashing cursor to the "dot/line"
paset) i c : . .
S ] TR item, @ as shown in the figure on the left.
QO;T?t SINGLE
e . . . .
ERR S OFF 2. Set the interpolation function by using the
20te ELiET BEF soft keys.
SmMoOQOth pPrint ON
roil mode aFF L .
channel conditions — Soft key indication
TR FHER : Dot mode
range(/div)} seamv Temv i1emy temV LINE Llne mOde
position S0 EQ% So% sex
coupling DC DC DC DC
filter OFF OFF OFF OFF
LOgiC drawing OFF OFF OFF OFF

Status screen (page 1)

NOTE

- This setting affects the display only, and is therefore effective for previously
captured data.

- Logic channel displays are not affected by this setting. They are always
subject to linear interpolation between samples.

- In dot mode, compressing the time axis using a long recording length,
changing the line display intensity (DARK/LIGHT) etc. can take a long time.
The recommended procedure is to adjust the display settings using line
mode initially, and then switch to dot mode if required.
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5.3.8 Display and Recording Channel Settings

Procedure

- The maximum of four analog channels and 16 logic channels are available

on the 8853.

- These settings determine which channels are displayed or recorded.
- The four analog channels can each be set independently.
- The 16 logic channels can only be set in groups of four.

(Setting screen: status (page 1) and display)

(1) On the status screen (page 1)

@ Analog channels

Fkk ETATUS Fxx MEMORY 'gE-¢€-021 . .
”’”“i;m?/dw ?Suom/s%“” 1. Using the cursor keys, move the flashing
shot 1" . "o
rormas e cursor to the "Analog drawing" item, @ as
o ineg E .
Gver wrs FE shown in the figure on the left
autoe pPri FF
aute savy FF 2 M k tt. f d 1 d d f
snootn o . Make settings for display and recording for
ro mo -
oan ne each channel by using the soft keys.
Anatiog 2 ch3 Chd . . .
® drauing T || o5FF || oFF Soft key indication
rense (sdivy my |lremy |lemy : No display or recording
couplin c DC LC . . . . .
Fiiter”® F Il ofFf || oFf EIDVGTEE - High intensity display, bold printed
LogiCc drawing F OFF OFF j eod’
IR B rec T' ng ' .
| : Low intensity display, fine printed
Channel 1 || Channel 2 || Channel 3 || Channel 4 recording

Settings for each channel

NOTE |

non
2

non
2

The "range", "position", "coupling", and "filter"
items will be described in Section 5.3.9.

- For the channels with no input units installed, the indication "—" appears.
- In DUAL or DUAL(print QUAD) format, the "graph" item also appears,

below the "drawing" item. (See Section 5.3.5.)

- In X-Y format, the "axis" item also appears below the "drawing" item,

indicating the channel which is assigned to the x-axis as " | ". (See Section
5.3.6.)
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@ Logic channels

Trhaaiy US xHx  MEMORY '#e2€2¢20 | 1. Move the flashing cursor to the "Logic
timesdiv 4ps(1OMS/ ) . . .
srot Lep v drawing" item, @ as shown in the figure on
FOI‘I‘HBF SINGLE
ERPAE “orE the left.
aute print QFF
auze save orF 2. Enable or disable display and recording of the
Sm\?OT.h pPrint onN . . .
reti mede eFF logic channels by using the soft keys. (in
channel conditionsg
fansios chi  ch2z  cthi  cha groups of four channels)
drawing DARK LIGHT OFF OFF
pesiiient”’ 'E3% 'E3% E3i  '&ay [OFF.ONJ
g1t % A %
coupling DC DC oC DC
Filiter OFF  OFF  OFF  OFF The groups of four channels under channels 1 to
@————Losxc drawing oN OFF OFF
4 correspond to the connectors CHA, CHB, CHC

and CHD on the rear panel. (See Section

Status screen (page 1) 15.1.1.)

(2) On the display screen

1. Move the flashing cursor to (D as shown
in the figure on the left below for each

channel.

‘ . 2. For each analog channel or group of four
o logic channels, make settings for display
and recording by using the soft keys.

,,,,,, | You can also select whether to display
: input unit information or scale
; information at the bottom of the screen.

z chz 8 + %1 ch3 O - : i
6% j1omy S0 10mv Soiiiom

~JIRECORD X -VCo

Indication of D as shown in
Soft key indication the figure on the left.

. OFF : D No display or recording
) High intensity display and
Input unit information P L DARK B | recording
LIGHT B Low intensity display and
J recording
cht W1 XJ HEZDHE : Switches to the scale
10mV 502% information at the bottom of the
screen.
Scale information t P IO : Switches to the input unit
information at the bottom of the
= g 8 m:// IO : Enables or disables display and
- m . .
recording of the logic channels

(in groups of four channels).

The groups of four channels under channels
1 to 4 correspond to the connectors CHA,
CHB, CHC and CHD on the rear panel.
(Pressing the soft key toggles the
setting on or off.)
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Input unit information

(D Magnification/compression ratio along the
voltage axis (See Section 5.3.16.)

@ Voltage axis range (See Section 5.3.9.)

@ Input coupling (See Section 5.3.9.)

@ Position (See Section 5.3.9.)

® Filter (See Section 5.3.9.)

The soft key indication changes to )

Scale information

(D Magnification/compression ratio along the
voltage axis (See Section 5.3.16.)

® Filter (See Section 5.3.9.)

® Top value on the vertical axis

@ Bottom value on the vertical axis

The soft key indication changes to |

In X-Y format

The input unit information and the scale information are displayed in the
right part of the screen.

Input unit information

® @
4 ' 1. Move the flashing cursor to @ for the

ch1 Y . channel assigned to the y-axis.

10mV 50% (X and Y indicate the x-axis and the y-
axis in @.)
Scale information (P ? 2. Make settings for display and recording
] for each channel assigned to the y-axis, by
ch1 @ Y using the soft keys.
@1tT—~Y —50mV

- The scale information shows @ the rightmost value and @ the leftmost
value, for the channel assigned to the x-axis, and @ the top value and @ the
bottom value, for the channel assigned to the y-axis.

- The channel assigned to the y-axis determines intensity.

- For the channel assigned to the x-axis, the indication "—" appears in @.
(The flashing cursor skips this position.)

- For the channels with no input units installed, nothing is displayed.

- Switching between the scale and unit information affects all channels
together.
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a. Scale information

NOTE

- The scale information shows the range of values of the voltage axis range

and the position actually appearing on the screen when capturing the

waveform data.

- Even if you change the input unit range and position settings, the values

are not changed.

- If the scaling function is enabled, the scale information shows the values
after scaling. (See Section 12.3, "Scaling Function.")

b. Position of logic channel displays

- In any format, the 16 logic channels are displayed in the order Al to A4, Bl
to B4, C1 to C4, and D1 to D4 from top to bottom. (Channels Al to A4
correspond to the CHA connector on the rear panel. B, C, and D are

similar.)

- When no logic probe is connected, the signals are always high level.

- Brightness of logic waveforms can be set in the "Logic drawing" item on the
system screen. (See Section 12.5.7.)

Display screen

The signal numbers are

* ut LrisiAUTO  Oillee 5 S0% B0 shown on the right edge.
é4u§5/digv) : ; j._-—-—__E_'_-—----v-_-—-'--—"-‘---'—-.g
......... L -
............... o é aé
..... e }'51 -B4 g — A E
..... - } —[__ .
""" X C1-C4 _J—— 4
: 5 L E
~~~~~ = }’D1 - D4 E ;
..... i 1 :
B B B BRI GV
T, e
| B el |
Print out
E 15 "O
i — :
Al - Adq| 1 I N Y — =
M ; e ] 1
Bl = :—‘,7 - _.}_J'—.‘_____‘:
B1-B47| T f e
B : I
o - ) ;, E v —
C1-C47 5= —
[ — — 1
:-: . ‘ —
DrlpgE e
| aussdiv_95-06-01 13:51:02 o o

DUAL (print QUAD) format

The signal numbers are printed by using the gauge function. (See Section 12.5.6.)
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5.3.9 Voltage Axis Range, Position, Input Coupling and Filter

Settings

These settings determine the voltage axis range, position, input coupling and
filter for each channel.

(1) Voltage axis range (range/div) setting

The voltage value for one division is set.

2. The settings are made by using the

1. Move the flashing cursor to the "range(/div)"
item for each channel, @ in the figures on the
left and the left below.

il and
soft keys, or the rotary knob (VALUE),

[10 mV, 20 mV, 50 mV, 100 mV, 200 mV, 500 mV,
1V,2V,5V,10V,20V,50V]

The "V" is omitted in D in the figure on the
left below.

You can also use the{ ¥CHI-CH44 ) key for each

channel, without moving the flashing cursor.

Procedure (Setting screen: status (page 1) and display)
kAk STATUE wHxx MEMORY SEe-208-01
({paget) 12:385

time/div 4ns(10MS/8)

ghot 15D 1V
format S21INGLE
dot/lineg LINE
over write OFF
guto print OFF
auto sgave aFF
Smooth ©vrint ON
roll mode aFF
channel conditionsg

ki chz ché

RK HT OF F

1emyv

504

oc

OFF

OFF

ke

CHE leve 4+ SO
riOFF
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(2) Position setting

The position of the zero voltage is set.

Procedure (Setting screen: status (page 1) and display)

1. Move the flashing cursor to the "position" item for each channel, @ in the
figures on the previous page.

2. The settings are made by using the soft keys, or the rotary knob (VALUE).

Soft key indication
B BN in 1 % step

BECEEN . BECTEN : in 10 % step
(range : -100 % to 100 %) See the background information on the next page.

For an explanation of the [ soft key, refer to Section 5.3.10, "Zero

Adjustment".
*OEE Y [pierSINGLE Uil o son e The position (the zero voltage position) for each

csr:0

P lausadin |

channel is shown on the left edge of the screen.
(Only for the channel for which display is set
on.)

Example
@ channel 1 : position 50 %
@ channel 2 : position 30 %

chi B f1 :
sS@mVv: 50% Son

SN The number indicates the channel number.
T

Example

ov /\ /\ /\ When inputting the waveform as shown on the left.

V

,
SN
SN
;N
/
;
/
-ﬂ;ﬁ!&===l£:S====Z£:;” -{ET\ ’ri}
¥ :

position : 0 % position: 50 % position: 100 %
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Background The range that can be displayed is shown in the figure below.

100 %
o. _| | Displayed
50 % portion
0 %
Portion
-50 % —— outside
display
-100 %

(3) Input coupling setting

y-axis In X-Y format
100 %
Displayed
50 % —— portion
0 % ——
Portion
-50 % —— | outside
display
-100 %

The input signal coupling method is set.

] s

-100 % -50 % 0 % 50 % 100 %

Procedure (Setting screen: status (page 1) and display)
fggggIzT:i/:** MEMORVA Hw:ﬁ;??;g‘ 1. Move the flashing cursor to the "coupling"
i i us /s . .
shot 1501V item, @ as shown in the figures on the left
format SINGLE
S0erurtee oFF and the left below.
auto print QFF . N .
auta save oFF 2. Select the input coupling by using the soft
smooth pPrint anN
roll mode OFF key
channel conditions
Analog hl h2 ch3 ch4
drawing DARK LIGHT DARK LIGHT
Soft key indication
0 A D A1 A A 1 . . .
DH—+—-ESipring AC  GND ve P : The input signal is not connected.
//fllter‘ EP0kHKHZ 5eBHZ EHZ OFF 3 .
@ Logic drawing OFF OFF oFF OFF ; ' This enables zero potentlal
iGN D AL ' checking

.........

________

......

_______

: This removes DC components from

the input.
This measures the AC component
only.

i : Input signal directly connected to

amplifier.
This allows measurement from the
DC component.

figure on the left below.
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(4) Low-pass filter (filter) setting

Procedure

NOTE

The low-pass filter in the input unit itself is set.

(Setting screen: status (page 1) and display)
1. Move the flashing cursor to the "filter" item, @ as shown in the figures on
the previous page.

2. Select the low-pass filter by using the soft keys.
Soft key indicatio

......

OFF i — i No low-pass filter used

......

,,,,,,

KBTS | f1 | : Use a low-pass filter with a cutoff frequency of 500 kHz

......

——————

BBl | 2 | : Use a low-pass filter with a cutoff frequency of 500 Hz

......
......

ESEETTE 3 i: Use a low-pass filter with a cutoff frequency of 5 Hz

______

-------

_______

previous page.

In X-Y format

- The input unit information is shown in the right part of the display screen.
- The settings are made in the positions of @ to @ as shown in the figure

below, like in other formats.

* MEM trigiAuUTOoO f run

ree
s Input unit information

Yo 1 0miVi 15 00%;
v S04 »--..‘ ------ }__ ..... l_ .....

v ! l

sox @ Voltage axis range
@ Input coupling
@ Position

You can also use the key (range key) for each channel, without

moving the flashing cursor.

Filters cannot be set on the display screen in X-Y format. Set on the status
screen.
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5.3.10 Zero Adjustment

- This function provides for accurate adjustment of the waveform to the origin
position when a zero voltage is input.

- Use it for reading precise values from the screen or a printed recording or to
ensure accurate results from waveform calculations.

Procedure (Setting screen: display)
Allow at least 60 minutes after powering on before carrying out this
procedure, to ensure that the internal temperature of the input units has
stabilized.

¥ MEW ¥ irisiauTo__ foee run 1. Move the flashing cursor to the position of @O
A as shown in the figure on the left below.

(The item for setting the position)

2. Press the soft key to carry out zero
adjustment.

f1omdb 50U

Display screen

Input unit information

ch1 @ f1__X1

~~~~~~~~~~

..........

..........

..........

X-Y format

- Zero adjustment is performed for all the analog channels, if it is set in @ as
shown in the figures on the left above for any channel.
(When the number of channels to be used is specified (see Section 12.5.8),
zero adjustment is performed only for them.)

- Zero adjustment is not possible while the unit is measuring.

- Perform zero adjustment after changing the input units.

- Perform zero adjustment also after carrying out a system reset (see Section
16.5) by powering on the unit while pressing down the STOP key.
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5.3.11 Starting and Stopping Measurement Operation

- The START and STOP keys control the measurement operation mode of the
unit.
+ The LED above the START key is lit during measurement.

Procedure

MENU

} 1. Press the key.
e [ G omjilme]) =] Measurement starts and the LED is lit.

PRINTER/ (UNPUT RANGE™ )
[eant | [ copv | [ reeo | 2. Press the key.
Measurement stops and the LED goes out.

WAVE

Nk
\‘ ALD @

A-B CSR

i
START key STOP key LED

NOTE

(1) Measurement starting and stopping in the three trigger modes.

a. When the trigger mode is SINGLE:

- After pressing the START key, when the trigger conditions are met, the unit
captures data for the specified recording length.

- After completing data capture, it terminates measurement operation
automatically (without the STOP key being pressed).

b. When the trigger mode is REPEAT:

- After pressing the START key, when the trigger conditions are met, the unit
captures data for the specified recording length.

- It remains in measurement operation mode, and if the conditions are met
again, repeats the data capture, each time overwriting memory.

- It continues measurement until the STOP key is pressed.

¢. When the trigger mode is AUTO:

- After pressing the START key, when the trigger conditions are met, the unit
captures data for the specified recording length.

- Even if the trigger conditions are not met, the unit captures data for the
specified recording length, after approx. one second.

- Thereafter it captures data repeatedly, overwriting memory.

- It continues measurement until the STOP key is pressed.
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(2) Terminating measurement operation mode

- Even if the STOP key is pressed, until capturing waveform data for the
specified recording length, the unit continues measurement operation. (The
auto-save and auto-print functions however, are disabled.)

- At this point, pressing the STOP key a second time abandons the data
capture. If the trigger mode is REPEAT or AUTO, the immediately
previously captured waveform is displayed. (If the roll mode function is
enabled, the waveform is displayed up to the point of termination. See Section
5.3.21, "Roll Mode.")

- If after once pressing the STOP key, you press the START key before the
waveform capture is completed, this applies a restart, and the unit starts
measurement from the beginning again.

5.3.12 Waveform Scrolling

- This function scrolls the waveform display both vertically and horizontally.
- The waveform stored in memory is moved, and the required sections can be
examined on the screen.

CRT display

Waveform in memory <:>

Scrolling

Rotary knob
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(1) Scrolling horizontally (on the time axis)

* * Trig:SINGLE f
sgoms 1 csor

[ isoomg/did

B B R S S R R
P 50% 1enmV S6% 10my S0%:lomy

* MEM =
4us

e

d K4 B v
[ t¢ | — “ —scrolls.ﬁ" go

Procedure

(Setting screen: display)

* *
s@goms

T

®1

rigiSINGLE f
Car:

@omsdiv |

w MEM %
dus

Trig:tAUTO
¥ 1 csr

1 leve &+ SQ% @pO%
P OFF

IR BT <ol 1O 6 41

(1) Horizontal scrolling (on the time axis)

Rotary knob LEDs
\

KNOB| WAVE

Knob select key

1. Press the knob select key so that only the
upper (WAVE) indicator is lit.

2. Use the rotary knob to scroll the waveform

horizontally.

auto scroll

Turning the rotary knob rapidly switches to
auto-scroll mode, and the waveform continues
scrolling automatically.

If the flashing cursor is positioned in D as shown in the figure on the next
page, the rotary knob will scroll the waveform vertically. For details see (2)

below.
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(2) Vertical scrolling (on the voltage axis)

*# MEM £ 1risiAUTO _ frec run 1. Move the flashing cursor to @ as shown in

csr:OFF

the figure on the left, for the channel you
wish to scroll.

2. Press the knob select key so that only the
upper (WAVE) indicator is lit.

3. Use the rotary knob to scroll the waveform
vertically.

When the position of the displayed waveform
portion (see Section 5.3.16) in @ as shown in
(3?; ‘ @ CL) the figure on the left indicates other than 50 %,

the channel number indicating the position, @
is reversed.

==

_______

Related item By using the horizontal scroll bar in the help function (see Section 5.3.22), the
displayed position along the time axis and along the voltage axis can be
confirmed. Also the position of the displayed waveform portion can be moved

instantaneously.

5.3.13 Using A and B Cursors

- You can use the cursors to measure time, frequencies, or voltage differences (if
using the scaling function, the scaled values; see Section 12.3, "Scaling
Function"), getting a direct readout.

- There are three cursor patterns: vertical, horizontal, and trace.

- As the trace point (the intersection of the waveform and the trace cursor)
traces the waveform of the specified channel, the trace cursor read out the
value.
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Cursor readout value

Cursor A cursor only (A) Both A and B cursors (A&B)
t time from the trigger | At time interval between
Vertical point * the A and B cursors
cursor 1/t the frequency, taking |1/At the frequency, taking
t as the period At as the period
Horizontal V  voltage from 0 V AV voltage difference
cursor between the A and B
cursors
t time interval from At time interval between
the trigger position to the trace points
Trace cursor the trace point * AV voltage difference
V voltage from 0 V to between the trace
the trace point points

*: time from the measurement start point, when the trigger is disabled.

Each cursor readout value is shown at the upper right of the screen.

* MEM % trigi:SINGLE CHi 2
4us X1 csrik

30U mox * MEM trig:SINGLE CHi leve
4 X1 csr:H A

ve 3
AEE us

< Vertical cursor

* MEM =% 1rig:SINGLE CHileve 3 304 po
4us E csr:f] A&B A:CH H

§ 4 pﬁs sdivy

500MVi S@% 1@mV S0% 10mYy S0@%:10mYSou

+Trace cursor

Related item - If the key is pressed when using the A and B cursors, the waveform is
printed partially. (See Section 5.3.20.)
- If saving the waveform when using the A and B cursors, it is partially
saved. (See Section 13.8.)
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Procedure (Setting screen: display)

(1) A and B cursors setting

1. Move the flashing cursor to the "csr" item, @O

@ ©) as shown in the figure on the left.
] |
* META‘S ?Y“E’ 1 AVUT‘Gf:?r‘figq_EJiz:CH‘l E oA 2. Select the cursor to be used by using the soft
‘(4{413/5;:\,) : P : : : A ylg‘ﬁeu % : keys.
Soft key indication

o N - EEGIEE - Do not use cursors.

I - : Vertical cursors (for reading off time

- - and frequencies)

"""" EEa - Horizontal cursors (for reading off

' ‘ ) voltage (differences))

BEEIELE - Trace cursors (for reading off time
and voltage (differences), O appears

CUoRUER A che
500mV: S@4 10omV S50% 1@my

as "+".)

3. Move the flashing cursor to @, and select the number of the cursors to be

used.

Soft key indication
B - (One) Use the A cursor only.
: (Two) Use both A and B cursors.

4. If using the horizontal cursors or trace cursors, select the channel for which
the values are read off in @. You can make independent settings for the A
and B cursors by using the soft keys.

[CH1, CH2, CH3, CH4]

- The trace cursors cannot be set for the channel for which the display is off.

- If using the A cursor only, the setting for the B cursor is not possible.

- This item does not appear when using vertical cursors.

- Even if the A and B cursors have different channels specified, the A to B
voltage difference is derived from the absolute values of the voltages relating
to their respective channels.

- If the scaling function is enabled, you can read the scaled value directly. If,
however, the A and B cursors are on different channels, and those channels
have different units, then a difference cannot be read off. (See Section 12.3,

"Scaling Function")

5. The values which are read off are shown in @.
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(2) Moving the A and B cursors

@ 1. Press the cursor select key to select the cursor
¥ MEM = trig:AUTO fre n .
Gus %t " csrimfAeBlaicH: sicH: or cursors to control. (When using the A

sis.B5us
RURYIR

{4 uissdiv |

cursor only, this setting is not required.)

Each time the key is pressed, the A & B
indication in @ changes as follows:

A & B (A displayed high intensity) : Move the A cursor only.
A & B (B displayed high intensity) : Move the B cursor only.
A & B (A and B displayed high intensity) : Move both A and B cursors.

2. Press the knob select key so that only the

D(A-B is lit.
Rotary knob LEDs Knob select key lower LED ( CSR) is lit

\ ppe
KNO T 3. The rotary knob controls the position of the
R cursors.
\ VALUE
\ L AB CSR Rotary knob A-B cursor
| aspy” Cursor -
select key Turning the knob Moves the cursors up
( v clockwise or to the right.
B " Turning the knob Moves the cursors
counterclockwise down or to the left.

- See Section 4.2, "Operation Keys" for a detailed description of rotary knob
operation.

- It is possible for the vertical cursors and the trace cursors to move off the
screen when the waveform is scrolled.

- If a cursor is off the screen, as soon as you start moving it toward the center
of the screen, it jumps to the edge.

- It is possible to tell the approximate location of the cursor in the total
recording length. For details, see Section 5.3.22, "Help Function".

In X-Y format

- For the channel for which the values are read off, select the vertical cursors on
the x-axis channel, and the horizontal cursors on the y-axis channels. (@ as
shown in the figure on the previous page.)

- The trace cursors cannot be used.

The scrolling and cursor behavior with horizontal cursors is different from
that with the vertical or trace cursors.
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(1) When scrolling the waveform

a. Using the vertical or trace cursors (The example shows vertical cursors.)

A cursor B cursor

BuE
LR EEkHTL

Scrolling to
the right

>

A cursor

* MEM %  Tr:
4us x 1

g:AUTO
C

4 4;us/r.|iv)

schi @ - x 1
EBﬁYﬁV 404

Gio th X
1@mY 5@% 10mV 504 10mY S0%:

R TR B

When scrolling the waveform horizontally, the cursors move with the
waveform, disappearing off the edge of the screen. (When
scrolling the waveform vertically, the cursors do not move.)

b. Using horizontal cursors

B cursor

Scrolling up
[

A cursor

The B cursor disappearing
off the edge of the screen.

saamv EEEN

_ _ VR =crol1 1O 247

;@;

When scrolling the waveform vertically, the cursor position does not change.
(When scrolling the waveform horizontally, the cursors do not move.)
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(2) When moving the cursors

a. Using the vertical or trace cursors (The example shows vertical cursors.)

A cursor B cursor A cursor B cursor
¥ MEM # trig:rAauTo free run
qus X1 cEr@ R&B
P s '
..... ‘ Moving the
B cursor to
the right
—
When the moving cursor reaches the edge of the When the B cursor reaches the edge of the screen,
screen, it does not disappear off the edge of the the waveform and the A cursor scroll left, so that
screen, and the waveform scrolls in the opposite the B cursor continues to move relative to the
direction. waveform.
b. Using horizontal cursors
B cursor
% MEM % trig:AUTO free run \
4us %1 csr:7 EEIF A:CH1 B :CH1
Moving the
) B cursor up : : .
] — R T SO OO T 40 O - o
y = V1 N L ch ; : ch‘ﬂ & P
omY BOL 10mY S0 :10mV 50N 500MUi 50% P%i1omY 50
A cursor

The horizontal cursor does not disappear off the top of the screen, and when it reaches the top of
the display area, it stops moving, and the waveform does not scroll.

Related item When a cursor is outside the display area, it is still possible to tell its

approximate location in the total recording length.
See Section 5.3.22, "Help Function" for details.
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5.3.14 Magnification/Compression Along the Time Axis

- This function allows display with the time axis magnified or compressed.

- Magnification/compression is also applied to the printed recording.

- Compression is useful for getting an overall view of the waveform pattern.
- Magnification enables more detailed examination of the waveforms.

% MEM % trig:AUTO free run
4ns

CSr:0FF

{4 uis /div)

""" chi 'l - KT :
589mMVi 507 1omY BSOX 1@omy
EEETEER e

Procedure (Setting screen: display)

29

Magnification
(X10)

N

Compression
(X1/10)

* MEM rig:AUTO free run
4 u g csr:0OFF

. R e
569mVi 5Q% 10mYV S0% 10my

. By using the

% MEM #% tris:AuTo f
dus :

1. Move the flashing cursor to D as shown in

the figure on the left.

and [jj] soft keys or the rotary
knob (VALUE), perform the magnification or
compression.

[X10, X5, X2, X1, X1/2, X1/5, X1/10, X1/20,
X1/50, X1/100, X1/200, X1/500, X1/1000,
X1/2000, X1/4000]

- In @, time per division is shown.

- The setting of the magnification/compression

ratio can be carried out either before or after
the data is captured.
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Reference position when magnifying or compressing

(® When compressing

—

q q

The display contacts along the time axis,
leaving the left edge at the same position.

®@ When magnifying

( d

The display expands along the time axis,
leaving the left edge at the same position.

- If compressing with the interpolation function (see Section 5.3.7) disabled
(i.e. set to "DOT"), then display can take time. The recommended procedure

is to set the interpolation function to "LINE", when a recording length is
particularly long.

- Redisplay after changing the magnification/compression ratio takes the
same amount of time.

- See Section 5.3.15, "Zoom Function" for the soft key.

Related item A scroll bar display is available, to show where the current screen display is in
relation to the whole stored waveform. See Section 5.3.22, "Help Function" for
details.
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5.3.15 Zoom Function (ZOOM)

This function divides the display screen into two screens (upper and lower),
and allows the waveform in the upper graph to be magnified along the time
axis and displayed in the lower graph. (The magnification or compression is
the same as the magnification or compression ratios in Section 5.3.14,
"Magnification/Compression Along the Time Axis.")

Procedure (Setting screen: display)

@ 1. Move the flashing cursor to D as shown in the
figure on the left.

2. Press the [p4elell)] soft key, and the screen
changes as shown in the figure on the left
below.

- The waveform in the frame of the upper graph
is magnified in the lower graph.

- The frame is moved by using the rotary knob
(WAVE).

3. The magnification in @ and @ are for the
time axis range.

- Move the flashing cursor to @ and, set the
magnification of the lower graph by using the}
and [l soft keys or the rotary knob (VALUE).

- Time per one division is shown in @.

4. To terminate the zoom function, move the
flashing cursor to @ or @ and press the

soft key.

®@ Magnification of the upper graph
® Magnification of the lower graph

- The magnification of the lower graph cannot be set lower than that of the
' upper graph.

- The A and B cursors affect the lower graph.

- When using the zoom function, the waveform in the lower graph is printed
out by pressing the PRINT key. (The waveform is printed in SINGLE
format. When using the A and B cursors, it is printed partially. See
Section 5.3.20.)

- The logic waveforms can be magnified only in the CHA and CHB.
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5.3.16 Magnification/Compression Along the Voltage Axis

This function allows the voltage axis to be magnified or compressed for any
channel independently.
[X1/2, X1, X2, X5, X10]

Procedure (Setting screen: display and status(page 2) )

(1) On the display screen

# MEM % Trig:SINGLE CHilewe 3 50%
F

N3

4us X1 csr:0FF

{anisain |

S0 l1emy B0 1@my 5@

IEIFR scroll (O S0
|

==

°

1. Move the flashing cursor to O as shown in
the figure on the left for the channel to be
magnified or compressed.

2. Select the magnification or compression ratio
by using the soft keys.

Soft key indication

: Compression (X 1/2)

: Standard (X 1)

: Magnification (X2)

: Magnification (X5)

: Magnification (X 10)

(The soft key indication for the selected
magnification or compression ratio is not
shown.)

- The position of the displayed waveform portion along the voltage axis is
indicated in @. (This is defined in terms of percentages (0 to 100 %) of the
full scale of the waveform in measurement, and indicates the percentage of
the center of the display screen. This is the "(center)" value in @ as shown
in the figure on the next page.)

- If the soft key is pressed, the display expands or contracts vertically about

the center (position: 50 %)

- If the rotary knob is in the waveform scrolling mode (the upper (WAVE)
indication is lit), using the rotary knob scrolls the waveform vertically. (See

Section 5.3.12.)
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(2) On the status screen (page 2)

* comparison

* MEeasurement

* wave calculation OFF

5 1. Move the flashing cursor to @ as shown in
Fax STATUS W "es-ge-0: the figure on the left for the channel to be
{page H
% v-axis zoon Ccenters magnified or compressed of the "Y-axis zoom"
ch b4
in 2o item.
ch sox
* averase orF 2. Select the magnification or compression ratio
* memoery div QFF

by using the soft keys.

nEe Soft key indication

: Compression (X 1/2)

P Standard (X 1)
Magnification (X 2)

3.

100 %

:

:

: Magnification (X5)

: Magnification (X 10)

Set the position of the displayed waveform portion along the voltage axis, in
"(center)", @.

(This is defined in terms of percentages (0 to 100 %) of the full scale of the
waveform in measurement, and indicates the percentage of the center of the

display screen.)

Move the flashing cursor to "center", @ for the required channel, and make

4

the setting by using the . , soft keys or the rotary knob. [0

to 100 %]

0 %
Measured waveform (center): 50 % (center): 0 % (center): 100 %

The setting of the magnification/compression ratio can be carried out either
- before or after the data is captured.

Related item A scroll bar is available on the display screen, when magnifying, to show where
the screen display is in relation to the graph voltage axis range (at X 1), and
when compressing, to show where the input waveform range is. (See Section
5.3.22, "Help Function".)
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5.3.17 Auto-Ranging Function (AUTO)

This function

provides automatic setting of the time axis range (time/division)

and voltage axis range (range/division) appropriate for the input waveform,
and starts measurement. (Effective for the waveform of 5 Hz or more)

Procedure (Setting screen: display)

\ VALUE @

AB CSR

(@)

CURSOR —
FAN | START

N >
\V4 sToP

AUTO key
MENU ‘ ’ 1. Press the AUTO key.
[svstem]| [starus| || rmic || [ oise ||| wee 11 P / Press the M key to cancel.
PRINTER (T INPUT RANGE]
Teant] (oo ] [Fe )il (wmo) 2. Press the soft key.
KNOB/ ] WAVE

- The indicator above the START key lights and
measurement starts automatically.
- Press the STOP key to stop measurement.

AR

e Time axis range/voltage axis range setting
+ The waveform is captured on the channel for which waveform display is

enabled, and the voltage axis range is selected based on the maximum and

minimum values of the data.

- The time axis range is set automatically so that between 1 and 2.5 cycles
are recorded for 15 divisions.

- If the ranges cannot be set on any channels for which waveform display is
enabled, the warning message is displayed, and measurement stops.

® When measuring with the auto-ranging function, the setting conditions are as
follows (other settings are not changed):

a. Input unit conditions

- Voltage axis range Set automatically

- Input coupling

- Position

- Low pass filter

AC Only the channels for which
50% display is enabled
OFF

b. Trigger conditions

- Logical operator (AND/OR) between triggers OR
- Internal triggers Only ON for the channels selected in the range setting

OFF for the other three channels

5.3 User Operations



73

- Trigger type level
Slope I
Level Automatic setting
Filter OFF

- External trigger OFF

- Timer trigger OFF

- Pre-trigger 20%

- Trigger mode AUTO

c. Status conditions

- Time axis range

- Auto-print function

- Magnification/compression ratio

along the voltage axis

- Memory segmentation function

- Waveform decision function

- Waveform processing calculation
- Waveform parameter calculation
- Roll mode

- Format

- Auto save function

- Averaging

d. Display condition

Automatic setting
OFF

X1, 50 % (center)

OFF (only in the sequential save)
OFF

OFF

OFF

OFF

SINGLE

OFF

OFF

- Magnification/compression along the time axis X1

5.3.18 Superimposition Function (over write)

- This function disables clearing of existing waveforms on the screen, allowing
waveforms to be superimposed. (When the trigger mode is REPEAT or AUTO,

see Section 8.6, "Trigger Modes".)

- Using this function, you can easily make comparisons with the previous

waveform.

* N *
2ms

trig:REPEAT (Ki lave £+ S07%
%1

MmE2%
csr:0FF

{2missdin |

: LI
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Procedure (Setting screen: status (page 1))

I
*kkk STATUS fxkx MEMORY 5-06-0
(pagel 12:19
time/sdi ZmE(ZQkS /8
sho 18D 1§
format SINGL
dotsline LIN
over write ER
auto print OFF
auto save OFF
smooth pPrin onN
roll mode OFF
channel conditions
Analog chi ch2 ch3 cCh4
drawing DARK OFF OFF OFF
rangege(sdiv) 1y 1temy 1amyv 1tomy
roesition E0% S0 SO% sQ
coupling DC oC DC DC
fFiltter EBOKkHZ OFF OFF OFF
Logic drawing OFF QFF OFF OFF
[ OFF I _ON ]

Status screen (page 1)

1. Move the flashing cursor to the "over write"
item, O as shown in the figure on the left.

2. Set the superimposition function ON or OFF
by using the soft keys.

Soft key indication
HEIEE : Do not perform superimposition.
I : Perform superimposition.

(1) When the trigger mode is set to SINGLE, the superimposition function has
no significance since data capture then stops once the data is input.

(2) The following functions are no longer available when using the

superimposition function:

Waveform scrolling, zoom function, waveform decision function,
magnification or compression ratio setting on the display screen.

(3) After using the superimposition function, all of the following operations
delete the superimposition (leaving only the last captured waveform data):

- Changing the magnification or compression ratio (along the voltage axis) on
the status screen
- Changing the position of the waveform (along the voltage axis) on the status

screen

- Changing the format
- Changing the interpolation function (DOT or LINE)
- Changing the channel settings for display or printed recording (Analog

drawing or Logic drawing)

- Changing the channel assigned to the x-axis in X-Y format
- Moving the position of the displayed waveform portion in the help function

(4) The printout and plotter output functions print only the last captured

waveform data.

(5) Pressing the START key deletes all of the displayed superimposed
waveforms. (The most recently captured waveform also disappears.)

(6) Superimposition is impossible, when the roll mode (see Section 5.3.21) is

enabled.

(7) Only the last captured waveform data is saved, when saving the waveform
data on a floppy disk, hard disk or magneto-optical disk (see @ in Section

13.7.1).
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5.3.19 Averaging Function Setting (average)

- This function provides a sliding average value for the waveform, and perform
measurement.

- This enables noise components to be removed, and the underlying signal
observed.

- The averaging length is variable, and can be set to 2, 4, 8, 16, 32, 64, 128, or
256 samples.

- The larger this value, the more the waveform is smoothed, and the more noise
components are removed.

rigiSINGLE C(Hileve + S0O% il g ¥ [EEEE *+ trigiSINGLE CH4 lewe & 5034 o
1 CSr:OFF 1 csri0OFF

Sus ®

*
p
»

{5 ais/din |

hd il
1emy S0%i1emv iSen

No averaging Averaging

Procedure (Setting screen: status(page 2))

0 1. Move the flashing cursor to the "average"
T T— ' S ——— item, @ as shown in the figure on the left.
(pagez)? tz: 0@
# v-axis zoom center) 2. By using the [[l] and [jl] soft keys or the rotary
EnE i knob (VALUE), set the averaging length.
+ sverage [OFF, 2, 4, 8, 16, 32, 64, 128, 256]
e o - At the lower left of the display screen, @ the
% comparison oFF number of captured samples and @ the
¥ wave calculation  DFF averaging length are shown in the figure on
% measurement OFF the left.
- After this number of samples has been
—— captured, and the arithmetic mean calculated,

the waveform appears.

Status screen (page 2
(page 2) (The waveform does not appear, until the

ave:123/256 arithmetic mean has been completed.)
: - Averaging does not apply to logic channels,
5@ ©) which simply show the last captured value.
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(1) The averaging function and the memory segmentation cannot be used

simultaneously.

(2) When the averaging function is in use, no waveform processing calculations
cannot be carried out simultaneously. For an averaged waveform, after
data capture it is possible to carry out waveform calculations by pressing
the soft key. (See Procedure step 3, @ in Section 11.2.1, "Method of
Calculation.")

(3) When using averaging, ensure that the trigger mode is either SINGLE or
REPEAT.

a. When the trigger mode is SINGLE:

- Once the trigger conditions hold, data is captured, and after the specified
number of samples have been captured measurement stops. Then
averaging is applied to the data, and the waveform is displayed on the
screen.

- If the STOP key is pressed to abandon measurement, the data captured up
to the point of abandonment is subjected to averaging, and the waveform is
displayed.

b. When the trigger mode is REPEAT:

- Once the trigger conditions hold, data is captured, and after the specified
number of samples have been captured, averaging is applied to the data,
and the waveform is displayed on the screen. Thereafter, each time a data
sample is captured, a sliding average is calculated, and the display
waveform is rewritten.

- Measurement continues until the STOP key is pressed.

c. When the trigger mode is AUTO:
Even if the trigger conditions do not hold, once a certain time interval has
elapsed data is captured. It is therefore possible to apply averaging to
signals which are not synchronized, yielding meaningless data.

(4) The averaging method comprises two slightly different algorithms, that for
the initial samples, which is a simple averaging method, and that for the
continuing samples, which is a true sliding average.

The simple averaging method gives the mean value of the values captured:

A, = lm—1DA,+Z} /n
n number of samples
A, n th average value
Z, n th measurement value
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(5) The sliding averaging method is used once the number of captured samples
exceeds the averaging length. This gives the greatest weighting to the latest
samples, and progressively reduces the weighting for the previous samples.
The value is determined by the following expression:

A, = [N-DA, +Z} /N

N specified averaging length (2 to 256 samples)
n number of samples captured (n>N)
A,  nth average value

Z, n th measurement value

(6) Upper limit on recording length
- When using averaging, the upper limit on the recording length is 3000
divisions.
- Setting the recording length above this limit automatically disables the
averaging function.

(7) When setting the number of channels to be used (see Section 12.5.8) to one or
two channels, the averaging function is not available.

(8) When the roll mode (see Section 5.3.21) in enabled, the averaging function is
not available.

(9) Time taken for averaging processing

The time from starting measurement until the specified number of samples
has been captured and the waveform displayed, or if the trigger mode is
REPEAT, the time required after the specified number of samples is initially
captured to rewrite the waveform display for each new data sample, depends
on the product of the time axis range and the recording length, and the
specified averaging length.

Processing Processing Processing Processing  Processing
Measurement A A A B C
start © 00 00 ofe Ormmmmmmmm - O0——00 0 O0—00——00 0 0——O0
Data Data Data Data Data
captured captured captured captured captured
o Waveform Waveform
Specified number of samples display display

Time of captured data = Recording length X time axis range
Time of processing A (additive processing) = 1 ms X recording length (in REPEAT)
Time of processing B and C (averaging processing) = 2 ms X recording length (in REPEAT)

5.3 User Operations



78

5.3.20 Printing Waveform Recordings

(1) Smooth print function

- This function enables smooth printing of quality close to that of an analog
waveform, with the time axis density of 80 dots/division.

- Initialize with the smooth print enabled.

- With the smooth print disabled, the time axis density is 40 dots/division,
however the printing speed is doubled.

smooth print ON smooth print OFF

N

i HOHT

Density of 80 dots/division Density of 40 dots/division

Procedure (Setting screen: status (page 1))

®
#&:*# SIATUS EX $ 3 MEMORY ’95;%5;?1
page 5‘ X 21 - .
timesaiy fuscems/s) 1. Using the cursor keys, move the flashing
formar sipsie cursor to the "smooth print" item, @ as shown
OVERr wWrit aFfF .
e in the figure on the left.
auto pPrint OFF
auto save OFF
smooth print oN 2. Set smooth print ON or OFF by using the soft
roll mode OFF
channel conditions — 0 keys. [OFF, ON]
Analog chi chz ch3 cha
drawinong OFF OFF OFF DARK
rangecsdivy iemV 1omv iomy tenmy
rosition S5@% =X E0% S
coupling DC Dc oC DcC
fitter aFF OFF OFF aFF
Logic drawing OFF OFF OFF OFF

Status screen (page 1)

5.3 User Operations



79

(2) Printing method

There are four methods of printing waveforms: manual print, partial print,

screen dump and auto-print.

@ Manual print

Prints out the stored waveform for its entire recording length.

Procedure
PRINT key COPY key
]‘ MENU/ ) }
!;SYSTEM | [stATus iu TRIG }|//( DiSP 71 !rHELP ] k FDJ“
: | L
’ PRINTER |~ INPUT RANGE

{f PRINT ‘“[‘ " coPY jg" | FeED

W! ! \(AUTO);

{— WAVE

@ Partial print

KNOB/ e B

KNOB/ <

// S\ e 7Y
Y. Y kS il
i S U

P

- Press the key.

- If magnification or compression is in effect, it

is also applied to the printing.

- Since the data is held in memory, it can be

printed as many times as required.

- When using the A and B cursors (as vertical

or trace cursors), this prints partially. See @
below.

- Pressing the key in printing allows a

forced exit.

Using the A and B cursors, it is possible to print out only the desired portion

of the store

Procedure

A cursor

d data.

B cursor

* MEM =%

trijg:AUTO fre
408 %1 c

ree
srie

un

t4a

nis sdin

chi B 3 3 > E
semv: 5@% 1OMY S50% 10my

X1 e g
sie%iiemv 50

s Wl B

<
<

.
i

This portion is printed.

1. Use the A cursor or A and B cursors (as

vertical or trace cursors) to indicate the
portion of the waveform to be recorded.

- When using the A cursor only

From the A cursor to the end of the waveform.

- When using both A and B cursors

Portion between the cursors.

This function is effective even if either cursor
is outside the screen area. See the Example.

. Press the key.

- If magnification or compression is in effect, it

is also applied to the printing.

- Since the data is held in memory, it can be

printed as many times as required.
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® Screen dump function

Prints an exact copy of the screen.

Procedure - Press the key. (If the screen dump output designation is not set to
the printer, press the COPY key again.)
- The screen dump output designation can be set on the system screen.
(See Section 12.7.)
- The copy size (SMALL or LARGE) can be set on the system screen.
(See Section 12.5.9.)

{100usdiv

ch3 %l ch = %l
PLV S04 1V 50K

LARGE

@ Auto print function

During measurement operation, the waveform is automatically printed at the

same time that it is displayed.

Procedure (Setting screen: status (page 1))
I
ng SI:?TUS * %k MEMORY ’95;%6631
g€ H . .
timesdiv Lot cioms /s 1. Move the flashing cursor to the "auto print"
format SINsLE item, @ as shown in the figure on the left.
OVE;‘ write OFF
gute print oy 2. Set auto print ON or OFF, by using the soft
PSR OB key. [OFF, ON]
channel conditions
Analog chil ch2 ch3 Ché
drawing DARK OFF OFF OFF
ranget/div) 50mYy romv iTtemv 1omy
position 50% 50% S50% 50%
coupling DC DC DC DC
filter OFF OFF OFF OFF
Logic drawing OFF OFF OFF aFF

Status screen (page 1)

NOTE

- The recording paper is fed, while holding down the key.

- In DUAL (print QUAD) format, the channels are in order channel 1 to 4 on

the printed recoding. regardless of their positions on the screen. (See the
NOTE in Section 5.3.5, "Format Selection".)

- On the system, status, or trigger screen, pressing the key produces a

listing of settings. This is the same as the printing when the listing
function is enabled. (See Section 12.5.6.)
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Related item You can select whether or not to print voltage scales (gauges) and listings of
settings when using either of the manual and auto print functions. (See
Section 12.5.6, "Listing and Gauge Functions.")

Example The A and B cursors (vertical or trace) can be used to mark a portion of
waveform to print, even when either of the cursors is outside the screen area.

A cursor B cursor
fregrun 1. Use the A cursor to determine the start
position.

* MEM % trifg:AUTO
%1 csr

{4 nis dij)

chz 0= WY eI T
emyv Se7 tomy

Tept @ - xi
spamYVi 4@% i1

A cursor B cursor

2. Move the B cursor to the right.

- When it reaches the edge of the display
window, the waveform scrolls to the left.

*

- The A cursor scrolls left with the waveform
and even disappears off the left side of the
display window.

S1ES i ST
% 1emv TO% 10mY E0% .

A cursor B cursor

3. Determine the end position with the B cursor.

4. At this point, the A cursor has disappeared off
the left side of the display window, but

pressing the key still prints the
correct portion of the waveform.

<+«—— This portion is printed. ———
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5.3.21 Roli

Mode (roll mode)

- This function is available in the time axis range which is slower than 10

ms/div.

- Because display occurs from when the recording length of all the data has

finished being sampled, when the roll mode is disabled, in the slow time axis
ranges it takes a long time to display.

- If roll mode is enabled, waveform display starts simultaneously with waveform

sampling (scrolling is performed just as is done during the operation of the
recorder function.

Procedure (Setting screen: status (page 1))
©)
HE STATUS wk  MEMORY ECRTHT 1. Move the flashing cursor to the "roll mode"
ti A 4 (1emMs y . .
shos @Y TS R item, @ as shown in the figure on the left.
format SINGLEH
dotsline LING .
over write oFd 2. Set roll mode ON or OFF by using the soft
auto print OFf
auto cave OF keys_ [OFF, ON]
sEmMooth print [x)
roll mode
channel conditions
Analosg chi cChZz ch3 Ch4
drawing DARK OFF OFF OFF
rangedc/div) 1Qomy 1omy 1omy 1ony
position 0% 50% SQ% 507
couptling DcC DC DC DC
filter OFF OFF OFF OFF
Logic drawing OFF OFF OFF OFF

Status screen (page 1)

NOTE

- If roll mode is enabled, the superimposition function, averaging function,
memory segmentation function and waveform decision function cannot be
used.

- If roll mode is enabled in DOT mode (see Section 5.3.7), the magnification
along the time axis is X1, when starting measurement. (The zoom function
is released.)

- If the waveform processing calculation (see Section 11.2) is enabled, roll
mode is not performed.
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5.3.22 Help Function (HELP)

On the display screen, the information shown in the following figures is

superimposed on the screen.

This includes scroll bars which indicates the position of the displayed
waveform portion (position display), and the block display which indicates the
use status of the memory blocks.

@ @

* MEM # trig:AUTD free run % MEM =R trig:AUTO fr
4us X1 csrie A&B 45 X1 sr:

‘{au55/a1)|§ z i/agt:%EuESSKH : H
- e [ O S A N CA T -

3z}

RERE C
| — l‘i JS»J @

Position display (scroll bars) Block display

@ Display position along the time axis
® Display position along the voltage axis
® Use status of the memory blocks

@ Time per one division

Procedure (Setting screen: display)
1. Pressing the key superimposes scroll

HELP key
/ bars (or block) on the screen.

e % , 4 - Pressing the soft key alternately
( svstem| [smarus’ [ tme || [[oise |\ wele ||| FD ] switches between the scroll bar display and
’ T {fﬁ,NPUT RANGE the block display.

! Feant | “coev | [[rem I]] (Cauro ) - If the Bifaay soft key is pressed, @ to @ as

, S, shown in the figures above and the soft key

KNOB/ E WAVE ; //‘“'/’//A\

\ o » \», ! @;E/’D/% indications except Fagaay disappear. (If it is
AT pressed again, they appear.)

2. To exit from the help function, press the key.
Pressing the SYSTEM, STATUS, DISP FD, AUTO, TIME/DIV key, the
cursor key or the range key for each channel exits from the help function.
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(1) Position display

@ Display position along the time axis

- The horizontal scroll bar shows the position with respect to the recording
length of the displayed part of the waveform.

- The positions of the trigger and the A and B cursors (if they are being used, as
vertical or trace cursors) are also shown.

- This display can be used to move horizontally the position of the displayed
part of the waveform instantaneously. See the following @.

Trigger position A cursor

B cursor
[ A/ B

Time axis magnification ratio: X1 [ Z

Example Recording length 75 divisions

Displayed portion (15 divisions)

Total recording length (75 divisions) g

Time axis magnification ratio: X2 77777 |
—>

Displayed portion

Time axis magnification ratio: X1/2 7 % |

< »
< >

Displayed portion

@ Display position along the voltage axis
- The vertical scroll bars show the position of the displayed part of the
waveform on the voltage axis.

When the magnification ratio is set for the. voltage axis:
Shows which portion of the X 1 display is magnified.

When the compression ratio is set for the voltage axis:
Shows which portion of the display is being displayed.

- There is a scroll bar only for the channel for which the display is on, and the
numeral at the bottom indicates the channel number.

Example e . e . S . , .
Magnification ratio  Magnification ratio: ~ Magnification ratio ~ Compression ratio
X1 X2 X5 X1/2
100 %7 ] N
%
50 %—*
%
>
0 % —» K& - % _/[

1 1 1 1

X1 portion from 40 X1 portion from 0 Range is from 10 %
Channel number % 10 90 % of % 10 20 % of to 60 % of screen ’
display magnified display magnified height.
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® Moving the position of the displayed waveform portion

Procedure

Using the position display, the position of the displayed waveform portion is

moved horizontally.

1. The horizontal scroll bar shows the position
of the displayed portion.

2. Move the scroll bar bubble (indicated faintly
on the screen) to the position to be moved to
by using the f8 and [ soft keys.

T n 5

3. Press the soft key to indicate the
position specified in step 2.

( n~oTE )

- There are a total of eight positions on which you can position the display

window cursor: five evenly spaced positions (dividing the recording length
into fourths), plus the A and B cursor positions and the trigger position.

- When for example the total recording length is short, this limitation does

not apply.

Trigger position

A cursor position B cursor position

¥

1 | 5 ¢ f

Five points dividing the screen into fourth

—>
>l

(three points with the dividing point at the left edge of the
screen, the first point and the last point.)

In X-Y format, the position display is not possible. (Only the block display
appears.)

5.3 User Operations
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(2) Block display
@ When using the memory segmentation function (See Chapter 9, "Memory

Segmentation Function.")

- This display indicates which memory blocks are in use, with the bar display.
- Using this block display, the memory block that is being displayed on the
screen can be changed. See the following procedure.

Example

Indicates the memory block which is currently being displayed
J on the screen.
1 2

4 5 6 7 8 9 10 11 12 13 14 15

*
X

Use to change the memory block to be displayed.

7: Memory block containing data D: Memory block containing no data

N

This bar display is the same as is displayed in the memory segmentation
function, Chapter 9.

e Changing the memory block displayed on the screen

Procedure

1. The reverse video numeral indicates the
memory block currently displayed on the
screen (in this case, f ).

2. Using the jg and gg soft keys or the rotary
knob(VALUE), move the "*" mark to the
new memory block to be displayed.

3. Press the soft key to display the new
memory block, specified in step 2.

B2 s 98 M2 g s
NN D N e

5.3 User Operations
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@ When not using the memory segmentation function (When the trigger mode is
REPEAT or AUTO)
- In addition to the most recently captured set of data, a maximum of three
previous sets is also held in memory.
- Starting new measurement clears the data held in memory.

* MEM k  triSiREPEAT Mile + 50X o - The block storing no data appears as for

4us X1 cC=sr

sl b o example "1", and the block storing data

' : appears as for example "" (in reverse video).

- The four reverse video numerals refer to the
latest set of data [i, and the previous three (f
is the immediately previous, and g the oldest).

- The up-arrow under the numeral indicates the
currently displayed data set.

- It is possible to change the displayed
waveform. See the procedure in "Changing

the displayed waveform".

Depending on the recording length, it may not be possible to store all four sets
N of data. In this case and when the trigger mode is SINGLE, the display

appears as "Single wave", in D.

e Changing the displayed waveform

Procedure

2. Press the soft key to display the required set of data.

5.3 User Operations
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5.

4 Operation Example

This example illustrates the basic procedure using the memory recorder
function to measure, a 3 V p-p 1 kHz sine wave input.

(1) Power on the unit

Connect the power cord to the 8853 and press the power switch.

(2) Input connection

- Connect a signal generator to the input terminals of channel 1 (the 8945

analog unit).

- Set the signal generator so that it outputs a 3 V p-p 1 kHz sine wave.

(3) Settings on the status screen (page 1)

Using the cursor keys and the soft keys, make settings as shown in the figure

Qo0 ©600

below.
Kk STATUS IR s5-05-01
(pagel 12:01
[—————————time/diV SQe@us(BOkS/8)
/ahot 30D 1V
format SINGLE
dot/tins LINE
over write ODFF
[ TTT————auto print OFF
auto gave OFF
EmMooth ®@rint ON
rell mode OFF
Channel coenditions
QQB}OE chi chz ch3 chi
drawing DARK OFF OFF OFF
I~ range(/div 500m W i1omy 1omy Ttemy
™ pozition 5074 S@% SQ% Sox
courling ocC DC DC DC
/,filtEP OFF OFF OFF QFF
/
Logic drawing QFF OFF OFF OFF
MEMORY MRECOR X-vcont

*kFy STATUS Hakxk 95-~-0€-01
(page?2) 12:01
¥ Y-axis zoom (center:
chi EER SQ %
chz x1 S04
ch3 x1 S04
ch4 x1 S0
¥ average QF F
* memcry div OFF
% comparison OFF
# wave calculation OFF
* measurement OFF

(page 2)

@ Function mode

@ Time axis range
time/div

® Recording length 30 DIV
shot

@ Auto print
auto print

500 us

OFF

® Display intensity
drawing

® Voltage axis range 500 mV
range (/div)

@ Position 50 %
position

Input coupling DC
coupling

@© Filter OFF
filter

MEMORY

chl: DARK, ch2 to 4: OFF

> ch1 only

5.4

Operation Example
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(4) Settings on the trigger screen (See Chapter 8.)

Using the cursor keys and the soft keys, make settings as shown in the figure

below.

D Trigger logical operator OR

©e9 © 09

Timer

%k TRIG k%

.
| chidAm.B) LEVEL

ch2{(C,D} OFF

——trig meode
|~ rre-trig
MEMO R IRE G OIRID I X =Y oot

and/or

OFF

OFF

T external OFF

OFF

EINGLE
S

and/or
@ @ chi (A, B)

% @ Trigger level
level

@ Slope
slope

® Filter
FILTER

® ch2 to ch4

@ External trigger

Trigger screen

(5) Measurement

external

Timer trigger
timer

® Trigger mode
trig mode

@@ Pre-trigger
pre-trig

LEVEL
50 %

OFF

OFF
OFF

OFF

SINGLE

5 %

(The items of @, @ and ® are shown, after
the setting for @ is made.)

Press the key to start measurement. (When the 30 divisions of data
have been captured, measurement terminates.)

(6) Printing

Press the key to print out the measured waveform.

0

5

5.4 Operation Example
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5.5 Interpreting Waveform Displays and Recordings

This section illustrates the display and printed recording (manual print) in
each of the formats (with the gauges and the channel markers enabled).

(1) SINGLE format

Display Trlggerl mark

* % trig:REPEAT CHileve £ S0% 404
x1 sSr:QFF

20Cus

4321

ﬁ Trigger mark

(This indicates the point when the trigger is activated.)

Manual print

Trigger mark Number of divisions
I ]

Channel numbers of gauges \ \ Channel markers

Time per one division Time when the trigger is activated

5.5 Interpreting Waveform Displays and Recordings



(2) DUAL format

Display

A4

Graph 1 <

Graph 2 <

“sopm:

REGIURD X

Manual print

E
Graph 1 <
Graph 2 <

1 200us/div . 95-06-01 19:33:25

5.5 Interpreting Waveform Displays and Recordings
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(3) DUAL (print QUAD) format

Display ——
1

trig:REPEAT (Kilewe & SQ% 40
1 ceri0OFF

X
& rdbi

Graph 1 <

Graph 2 <

Time indications on the screen are the same as in (2) DUAL format.

Manual print

Channel 1 <

Channel 2 <

Channel 3 <

Channel 4 <

2:] 200usi/div  95-06-01 |19:88:25 .

The four channels are assigned one to each of the four graphs, in
sequence channel 1 to 4, regardless of their positions (in graph 1
or 2) on the screen.

5.5 Interpreting Waveform Displays and Recordings
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(4) X-Y format

Display

* trig:REPEAT C(Hi leve &+ ES@Q@% B e
s csr!0FF

Manual print

st st it
11 ;% i
4 ik
3 5
5
I 3 :
9 D S
24
.:\J— .3-;» X
E
R e &
CH2 CH3I CH4 |
JES S St e : . A ;
[T - - 3 ! T

l I
Gauges (Y-axis) Gauge (X-axis)

5,5 Interpreting Waveform Displays and Recordings
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5.6 Interpreting Listing

- This section illustrates the listing.
- The listing is printed by enabling the list function (see Section 12.5.6) or
pressing the key on the status, trigger or system screen.

When the comment

Settings on the status screen (page 1) Settings on the system screen function is enabled.

Title comment

\ \
* TRIGGER %#x% Fxxx SYSTEM ssx# V 0.43 —
:” tSTATUS (M::o;; X :*” N o it iom titie{TITLE COMMENT 1] [exx
i : i i B auteo o B
unction M rigger time screen fomes o e EroRy i
timesdiv “4ug 95-06-01 12:00:25 |lsrid type  NORMAL
timesdiv tdus
hot ’és,fx\sl/d«v) - on start key backup :OFF e ai)
: : pssdiv
: ° . oAl °:”:"B) LeveL channel marker  :ON shot s155107 Y and
B Al . B
d°:;:‘ I nE € lovel  :s0% beep sound 10N format :DUAL oni
. . eve 180
otsline - sfope i3 tist & sause :OFF dotsline SLINE
over write  :OFF Fif%er
josic drawins : DARK over write  :OFF
aute print  :OFF ch2(C,D) :OFF
usina channel idch auto print OFF ch2
auto save T OFF
copy size SMALL auto save :OFF
smooth print :ON th int iON
roll made OFF chg W1 NDOW smoath print *
ToH1d 75% x%x% STATUS (page 2) xx%x roff mode :OFF ch3
upper s %
DARK  10mV/DIV _DC _x1 faker 28% averase :OFF TCH1]l comment—1
C13"  pogiB0x FIE:OFF , Sark “T0RVIDIV D xi
20mV 50mV memory div 1) pes:50x fit:OFF
cha oFF 286nv 7~ Somv
tcHz3 SEQUENTIAL SAVE oh4
cishTRioonyoiv A x) - [CH21 comment-2
25 5 £7¥:500Hz division 63 CIGHT®T00mV DTV _AC _x1
£830mY "~ 530mv ) €23 pesiS0x  +1f:500Hz
. start block 1 PL34e0* . 58904
pagk Rv/oly o x2 external :OFF end biock I [CH31 comment-8
3 218 i5h=
231807~ 530mv timer :ON using block i1 DRk IVRLY o #PF.s2 ext
602 bopvgorv o xioe || EiEE 1SRRI |[comeerieen rorF NP | e
op. B : -,
°2) 2039/ F1ti98r TRibrval i 00:i67:30 [SHAY commentcd L. 2 H
Crogio1 boamk m wave calculation :OFF (2> pogiadx. TIHIgERY i
cha ! BEd trio mode  :AUTO measuremant 1OFF Cloaiol :DARK
chh:QFF —tri : 03 chRiSEE tri:
Sne:oN pre-trisger :0x cha:ioFE
chD:ON cheicommant~c pre
HIOKI 8BS MEMORY Hi CORDER Ghb:comment—
MORY, MEMORY 11 CORDER
HIOKI BE53  YEMORY 41 CO5058

For the logic channels, comments
are displayed only for the channels

Settings on the status . . .
g for which comment display is

Settings on the trigger screen

\

Position

Voltage

axis range

screen (page 2)

Input coupling

enabled.

— Filter

Display intensity

(The channel assigned to the x-axis

* In DUAL or DUAL (print QUAD) format, (1): graph 1, (2): graph 2
+ In SINGLE or X-Y format, nothing appears.

in X-Y format is indicated as "(X)".)

| Scale information

When the comment function is enabled,
the comment is entered.

Magnification/compression ratio
along the voltage axis

5.6 Interpreting Listing
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Chapter 6
Recorder Function Mode

6.1 What is the Recorder Function?

6.1.1 Introduction

This function provides real time display and recording of the input signal.
(1) Real time continuous recording of the input signal.

(2) Recording all input channels on the same time axis.

Since the different signals can be overlaid, it is easy to see the relationships
among them.

(3) There is a range of 13 chart speeds, from 400 ms/division to 1 hour/division.

(4) High-speed sampling
High-speed sampling is carried out at 2 kS/s in the time axis range of 400 ms,
and at 1.6 kS/s in other time axis ranges, thus allowing the envelope function
to be used.

(5) Compressed display and recording are available along the time axis, and
magnified and compressed display and recording are available along the voltage
axis.

- Along the time axis X1, X1/2, X1/5, X/10, X1/20, X1/50
- Along the voltage axis X10, X5, X2, X1, X1/2

(6) Scrollable display

Although this is real time continuous recording, 750 divisions of the waveform
(including the screen portion) are held in memory. It is thus possible to scroll
back for easy review of the waveform.

6.1 What is the Recorder Function?
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(7) Two display formats and three formats for printed recordings selectable.

Single, dual, and quad (printing only) formats are available for the time axis.

(8) High quality printed recordings

The high time axis resolution of the printing yields results close to those of an
analog recorder.

- 400 or 500 ms/division 80 points/division
- 1 s to 1 hour/division 160 points/division

(9) Reprint function

The waveform data held in memory (the most recent 750 divisions, including
the section displayed) can be printed as many times as required.

6.1.2 Finding Reference Material in this Manual

(1) Basic functions (See Section 6.3, "User Operations.")

These are described in Sections 6.3.1 to 6.3.15. These have many functions in
common with the memory recorder function’s, so please refer to Chapter 5 as
will, if necessary.

(2) Trigger functions (See Chapter 8.)

Depending on the application, there is a wide range of trigger types to choose from.

(3) Using floppy disks, hard disks, and magneto-optical disks. (See Chapter 13.)
The floppy disk, hard disk, and magneto-optical disk drive provide a storage
mechanism for setting information.

(4) Scaling function (See Section 12.3, "Scaling Function.")

This allows the input voltages to be converted to other values and units, so
that the physical quantities originally measured can be read off directly.

(5) Comment function (See Section 12.4, "Adding Comments.")

This provides a convenient means of annotating printed recordings.

(6) Screen auto off function (See Section 12.5, "Special Function Settings.")

Turns the display off automatically if no use operation occurs for 10 minutes.

(7) Grid setting (See Section 12.5.)

The grid for the printed recording can be selected as required.

(8) Start key backup function (See Section 12.5.)

If the power supply fails during recording, enabling this function causes
recording to restart when the power is restored.

6.1 What is the Recorder Function?
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(9) Channel marker function (See Section 12.5.)

Prints the channel numbers on the recording.

(10) Beep sound setting (See Section 12.5.)

When an error occurs or when a warning is issued, it is possible to arrange for
a "beep" sound to be produced.

(11) List and gauge functions (See Section 12.5.)

Voltage axis scales and listings of settings on printed recordings.

(12) Connection to a computer via the GP-IB interface (See 8853 FF'T Function-
GP-IB Interface Instruction Manual.)

(13) Output to an external plotter (See 8853 FFT Function-GP-IB Interface
Instruction Manual.)

(14) Self check functions (See Section 12.8, "Self Check Functions.")

This performs simple tests on the unit’s functioning.

6.1 What is the Recorder Function?
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6.2 Display Screen

- This section describes the status, trigger and display screens.
- It shows you where to look in this manual for further explanation of specific

items.
- The system screen is described in Chapter 12, and the floppy disk and SCSI
control screens are described in Chapter 13.

6.2.1 Status Screen (STATUS)

- Press the key, and the status screen appears.
- Pressing the key alternately switches between page 1 and page 2.

(1) Function mode (See Section 6.3.2.)
(2 Time axis range (See Section 6.3.3.)
(® Recording length (See Section 6.3.4.)
(@) Format (See Section 6.3.5.)

(® Printer on/off (See Section 6.3.14.)

time/divy 40
G 2
1

. (® Channel settings (See Sections 6.3.6 and
et 6.3.7.)
Temyv
504
DC
OFF
OFF
Thigiafros »ox At e
4 V-axis zoom ccenter ' (@ Magnification and compression of the
cthi 5@ . .
@——{ Shi = voltage axis (See Section 6.3.13.)
ch4 1 5@

page 2

6.2 Display Screen
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6.2.2 Trigger Screen (TRIG)

- Press the key, and the trigger screen appears.
- See Chapter 8, "Trigger Functions" for more details.

<:>_
®_~ ch3
(:%\ ch4

F4dk TRIG Hkek

chz2(C,D> OFF

OFF

S~ external OFF

(:)___Animer OFF

Sey% (ev)
1
oFF

mgam S5-06-01
12:@1

and/s/or OR

chi{(A,Br LEVEL

(1 Function mode (See Section 6.3.2.)

(@ Trigger logical operator (See Chapter 8.)
® Internal triggers (See Chapter 8.)

(@) External trigger (See Chapter 8.)

(® Timer trigger (See Chapter 8.)

(® Trigger mode (See Chapter 8.)

() Trigger timing (See Chapter 8.)

Trigger settings will be described in Chapter 8.

6.2.3 Display Screen (DISP)

- Press the key, and the display screen appears.
- The figure below illustrates a display in SINGLE format. (See Section 6.3.5,
"Format Selection.")

RPP

P @

tr‘1Cl SINE'LLE CHl levs 1 &

: Rl
Eo@ms [*1] F T n&a AiCHI BiCHI ||

[2elméiv :

A SR A
208mY: 5@% 1emy S@x t@my

© @

Sigy i1emyV S0y

YHE IR RiESIORID! XY

(D Function mode (See Section 6.3.2.)

(@ Time axis range (See Section 6.3.3.)

(3 Compression of the time axis (See Section
6.3.12.)

(@ Time per one division (See Section 6.3.12.)

(® Trigger settings (See Chapter 8.)

(® A and B cursor settings (See Section 6.3.11.)

(@ A and B cursor readout values (See Section
6.3.11.)

Channel information (See Sections 6.3.6 and
6.3.7.)

6.2 Display Screen
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6.3 User Operations

6.3.1 Operational Flow

The flowchart below illustrates the sequence of operations involved in using
the recorder function. (See Section 6.4, for the operation example.)

( st )

v

Turn on the power/connect the inputs
v

Status screen Section Explanation

' 6.3.2

Select function --222._. Select the recorder function.
Y

Set the time axis range -6:33 __Set the required time axis range.
¥

Set the recording length | 634 ___Set the length of the recoding for one measurement.
Y 6.3.5

Set the format ~ |-------- Set the format type for display and recording.
v 6.3.14

Set the printer function ~ -------- Set whether or not printing occurs simultaneously
) with the screen display.

Make channel settings | 8367 -Set the channel to be used, voltage axis range,
T position, input coupling, and filter.

Trigger screen

! Chapter 8

Set the trigger conditions |-- ==~ ARTEL 2. Set the trigger types, the trigger conditions, the
7 trigger modes, and the trigger timing.

Measurement [------------------ Press the START key to start measurement.
; 6.3.14

Printed recording ------------ -=---- Press the PRINT key or the COPY key.
¥

( End )

6.3 User Operations
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6.3.2 Function Selection

- The 8853 has four functions: memory recorder (Chapter 5), recorder, X-Y
recorder (Chapter 7), and FFT (see FFT Function-GP-IB Interface Instruction

Manual).

- In this case, select the recorder function.

¥k STATUS sk FECCRDER] "95-12-12
{(pagel) 12:00
time/div 42ms (2kS~/8)

Ehot 18D 1V
format SINGLE
rrinter ON
channel conditioneg
Anatlog Chi ChE ch3 ché4
drawing DARK LIGHT DARK LIGHT
range(/div) 1omv 1omy soV 1y
POEitTion S0 S04 S04 Bon
coupling oC c DC DC
filter OFF OFF OFF OFF
Loegic drawing OFF OFF OFF OFF
— p— .

(Setting screen: status (page 1), trigger and display)

1. Using the cursor keys, move the flashing

cursor to D as shown in the figure on the left.

2. Press the [g{gefe]s{0] soft key.

This selects the recorder function.

Soft key indication

IE0elsd : Memory recorder function

'RECORD &

Recorder function

Fokk TRIG kdkk

and/or oOR
chid{(a,B) OFF
ch2<¢(C,D) OFF
ch3 QFF
cha OFF
external OFF
timer OFF

oY S50%

Display screen

_FET

: FFT function

( NOTE )

: X-Y recorder function

The function indication in D on the display

screen is abbreviated.

MEM : MEMORY
REC : RECORDER
XYc:X-Ycont

6.3 User Operations



102

6.3.3 Time Axis Range Setting (time/div)

- This sets the chart speed (the paper feed speed).

- The value to be set is the time for one division along the time axis.

- The sampling rate is 2 kS/s in the time axis range of 400 ms, and 1.6 x s in
other ranges. (See Background in Section 5.3.3.)

Procedure (Setting screen: status (page 1) and display)

® @ | .
3% STATUS wrx RECORDER Fe-ge-gs 1. Using the cursor keys, move the flashing
(page 21 . . . .
Ciesais ETETr cursor to the "time/div" item, @ as shown in
snet LERY the figures on the left.
format SINGLE )
printer onN .
2. By using the soft keys or the rotary knob
(VALUE), set the time axis range.
channel conditions —————— [400 ms, 500 ms, 15,258,5s,10s, 20 s, 1 min,
Analog chi chz ch3 ch4 . . . X
arawing LIGHT  OFF  DOFF  OFF 2 min, 5 min, 10 min, 20 min,1 hour]
range(/div) 200mv 1omy 1emy 1omvy
position SQ0¥% 507 50 50%
Fo1Rer"® OFF  0FF  oFF  ofF
Losic arswing  orr  orF  orr  oFF By using the( ¥TIME/DIVA ) key, you can set the
time axis range without moving the flashing

cursor.

The sampling rate (see Section 5.3.3) is
indicated in @.

Clept B - KT e
200mvi 5@% 10

Display screen

6.3 User Operations



6.3.4 Recording Length Selection (shot)

Sets the recording length (number of divisions) for a single measurement.

Procedure (Setting screen: status (page 1))

@

#kk STATUS Hx* RECORDE 195-0E8-0Q1
(pagel) 12:20
time/div 4Q0HS(2ZkS/8)

Shot

format SINGLE

printer onN

Channegl conditions
Analog chi cha ch3 cha
drawing LIGHT OFF OFF oFF
range(/div) 200mv 1QmVy 1@my 1emv
position 50 50% 50% 504
coupling DC DC DC DC
fitter OFF aFF OFF aFF
Logic drawing OFF OFF OFF OFF

EEEEEEET [

Status screen (page 1)

1. Move the flashing cursor to the "shot" item,

(D as shown in the figure on the left.

2. By using the soft keys or the rotary knob, set

the recording length.
[15, 30, 75, 150, 300, 750, CONT]

- The CONT (continuous) setting causes the
measurement to continue until the STOP key

is pressed.

- When the recording length is set to any of the
values from 15 to 750 divisions, the entire
measurement data is held in memory. On the

continuous setting, the most recent 750
divisions of data are always retained in
memory.

6.3.5 Format Selection (format)

- Sets the format for display and printing.
- There are three possibilities: SINGLE, DUAL, and DUAL (print QUAD).

- The setting procedure is the same as in the memory recorder function. For
details, see Section 5.3.5.

Procedure (Setting screen: status (page 1))

L
dk¥ STATUS *ukk RECORDER TS9E-0E-0Q1
(paget) 12:2
time/sdiv ooms (2Zk5/8)
shot ED IV
format
printer anN
channegl conditions
Analog chi ch2 ch3 cha
drawing LIGHT aFF OFF OFF
e(/div) 200mY lemyv itemv i1enV
tion 50 504 50 5Q7%
ling DC DC DC DC
er OFF OFF OFF OFF
drawing OFF OFF OFF OF F
g I D e I G D )

Status screen (page 1)

1. Using the CURSOR keys, move the flashing

cursor to the "format" item, @.

2. By using the soft keys, select the format.
[SINGLE, DUAL, QUAD]

Pressing the soft key selects the DUAL

(print QUAD) format.

The X-Y format is not available in the
recorder function.

6.3 User Operations
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6.3.6 Display and Recording Channel Settings

* The maximum of four analog channels and 16 logic channels are available.

- These settings determine which channels are displayed or recorded.

- The setting procedure and are the same as in the memory recorder function.
For details, see Section 5.3.8.

(1) Analog channel setting (Analog drawing)

Procedure (Setting screen: status and display)

%k STATUS sk RECORDER 1 95-06-01 Move the flashing cursor to the "Analo
(pasel: 1222
timesaiv seomsizks/s) drawing" item for each channel, @ as shown
sho
format SinGLE in the figure on the left or @ as shown in the
pronrer o figure below, and make settings by using the
soft keys.
channel conditions —————— Indication of @ as shown in
D+t maam L1607 GFF R Soft key indication the figure below
toeitien'’’ 'edy 'EBy “eax ‘gbu OFF : [[]"No display or recording
AT sookbz  OFF 0FF oFF High intensity display and
@.————Loaxc drawing oFF OFF OFF OFF .mm: - recording
[WleTiill : | | Low intensity display and
Status screen (page 1) recording
* REC * trig:!SINGLE CHileve 2 50X
4Q00ms x 1 cEr:0FF
®
ch1 B f1 X1
10mV 50%

Display screen

(2) Logic channel setting (Logic drawing)

Procedure (Setting screen: status and display)

Move the flashing cursor to the "Logic drawing" item for each channel, @ or @
as shown in the figures above, and make settings by using the soft keys.

a. On the status screen

Soft key indication
: No display or recording
IR : Display or recording

6.3 User Operations
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b. On the display screen

Soft key indication
EMETSEE : Pressing the soft key toggles the display or recording on or off.

- The groups of four channels under channels 1 to 4 correspond to the
connectors CHA,CHB, CHC, and CHD on the rear panel.

- The intensity of logic channel display and recording can be set on the system
screen (See Section 12.5.7).

6.3.7 Voltage Axis Range, Position, Input Coupling and Filter
Settings

The setting procedures are the same as in the memory recorder function. For
details, see Section 5.3.9

(1) Voltage axis range (range/div) setting
The voltage value for one division is set.

Procedure (Setting screen: status and display)

FrEelfTys HE RECORDER 9512852t Move the flashing cursor to @ as shown in the
Limesdiv $eomgrrsss) figures on the left or below for each channel
formst SiNELE and make the setting by using the soft keys or
e o the rotary knob.

channel! conditiong —m ——y
AnEtesins DARK L1GAT  BFF  OFF You can also use thekey for each
g igmy  temy  iemy channel, without moving the flashing cursor.
@ oFf  ofF  off [10 mV to 50 V]
@/ OFF OFF OFF

Status screen (page 1)

* Trig:SINGLE CHlleve 4 S50%
s %1 csr i OFF

*"W" is omitted.

Display screen

6.3 User Operations
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(2) Position setting
The position of the zero voltage (%) is set.

Procedure (Setting screen: status and display)

Move the flashing cursor to @ as shown in the figures on the previous page
for each channel, and make the setting by using the soft keys or the rotary
knob.

[-100 % to 100 % (in 1 % increments)]

(3) Input coupling setting
Procedure (Setting screen: status and display)

Move the flashing cursor to @ as shown in the figures on the previous page
for each channel, and make the setting by using the soft keys.

Indications of ®: [GND, AC, DC]

J, :GND
¥4 : AC
vy :DC

(4) Low-pass filter setting
The low-pass filter in the input unit itself is set.

Procedure (Setting screen: status and display)

Move the flashing cursor to @ as shown in the figures on the previous page
for each channel, and select the cutoff frequency for the low-pass filter by
using the soft keys. [OFF, 500 kHz, 500 Hz, 5 Hz]

6.3.8 Zero Adjustment

- This function provides for accurate adjustment of the waveform to the origin
position when a zero voltage is input.

- Use it for reading precise values from the screen or a printed recording.

- Zero adjustment is the same as in the memory recorder function. For details,
see Section 5.3.10.

Procedure (Setting screen: display)
Allow at least 60 minutes after powering on, before carrying out this procedure, to
ensure that the internal temperature of the input units has stabilized.

Move the flashing cursor to the item for setting the position (see Section
6.3.7), and press the JJEY)] soft key. This carries out the correction of the
position of the zero voltage for all analog channels.

6.3 User Operations
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6.3.9 Starting and Stopping Measurement Operation

- The START and STOP keys control the measurement operation mode of the
unit.
- The LED above the START key is lit during measurement.

Procedure

MENU/

nlrSYSTEM“ ﬁ[ STATusﬂ[ m TRIG R[ ]f[ DISP H Iﬁ HELP ﬁ“ m FD m 1. Press the key,

e —PUT RANGE—— Measurement starts and the LED is lit.
F[ PRINT m IW COPY m [ FEED m ((AUTO)) 2. Press the key

KNOBS o WAVE

Measurement stops and the LED goes out.

If the trigger mode is set to REPEAT, or the
recording length is set to CONT, the unit
continues measurement until the STOP key is
o [ oror pressed. (In the other cases, it terminates
L

{ T measurement operation after capturing data

i) . .
START key STOP key LED for the specified recording length.)

A&B:
7 B

A | START

R

6.3.10 Waveform Scrolling

- This function scrolls the waveform display both vertically and horizontally.
- This function is the same as in the memory recorder function. For details, see
Section 5.3.12. ’

~

Procedure (Setting screen: display

(1) Horizontal scrolling (on the time axis)

Rotary knob  LEDs  Knob select key 1. Press the knob select key so that only the upper

\ (WAVE) indicator is lit.
KNOB/ 5 WAV 2. Use the rotary knob to scroll the waveform
vm)_\; @ horizontally.
L AB CSR - Turning the rotary knob rapidly switches to
(A&B\ auto-scroll mode, and the waveform continues
@ scrolling automatically.
B A - If the flashing cursor is positioned in @ as

shown in the figure on the next page, the
rotary knob will scroll the waveform
vertically.
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(2) Vertical scrolling on the voltage axis

NGLE ohlew 5 S0 1. Move the flashing cursor to O as shown in
ol the figure on the left for the channel you wish

to scroll.

{
r:ofFF

2. Press the knob select key so that only the
upper (WAVE) indicator is lit.

3. Use the rotary knob to scroll the waveform

vertically.

The position of the displayed waveform portion
(see Section 6.3.13) is indicated in @.

.......

Related item By using the horizontal scroll bar in the help function (see Section 6.3.15), the
displayed position along the time axis and along the voltage axis can be
confirmed. Also, the position of the displayed waveform portion can be moved

instantaneously.

6.3.11 Using A and B Cursors

- You can use the cursors to measure time, frequencies, or voltage differences
(if using the scaling function, the scaled values; see Section 12.3, "Scaling
Function"), getting a direct readout.

- The operation is almost the same as in the memory recorder function. For
details, see Section 5.3.13. However, the trace cursors cannot be used.

(Cursor readout value)

Cursor A cursor only (A) | Both A and B cursors (A&B)
t time from the At time interval between

Vertical recording start point the A and B cursors

cursor 1/t the frequency, taking |1/At the frequency, taking

t as the period At as the period
Horizontal V voltage from 0 V AV voltage difference
cursor between the A and B
cursors
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Procedure (Setting screen: display)

(1) A and B cursors setting

1. Move the flashing cursor to the "csr" item, @

as shown in the figure on the left.

2. Select the cursor to be used by using the soft
keys.

Soft key indication

: Do not use cursors.
: Vertical cursors
Bl - Horizontal cursors

3. Move the flashing cursor to @), and select the number of the cursors to be
used, by using the soft keys.

Soft key indication
“ (One) Use the A cursor only.
. [ : (Two) Use both A and B cursors.

4. If using the horizontal cursors, select the channel for which the values are
read off in @.

You can make independent settings for the A and B cursors by using the
soft keys. [CH1, CH2, CH3, CH4]

5. The values which are read off are shown in @.

(2) Moving the A and B cursors

1. Press the cursor select key to select which
cursor or cursors to control. (When using the

WaY A cursor only, this setting is not required.)
VAL E Each time the key is pressed, the A&B
“ AB CSR
aB

Rotary knob LEDs Knob select key

KNOB|

cursor indication, @ in the figure above, on the

A select key display screen changes as follows.
B A A & B : (A displayed high intensity)

— Move the A cursor only.
A & B : (B displayed high intensity)
Move the B cursor only.
A & B : (Both A and B displayed high
Rotary knob A-B cursor intensity)
Turning the knob Moves the cursors up Move both A and B cursors.
clockwise or to the right.
Turning the knob Moves the cursors 2. Press the knob select k'ey §o that only the
counterclockwise down or to the left. lower LED (A-B CSR) is lit.

3. The rotary knob controls the position of the
cursors.

( NOoTE ) In the recorder function, the trace cursors are not present.

6.3 User Operations



110

Related item - When a vertical cursor is outside the display area, it is still possible to tell
its approximate location in the whole stored waveform. See Section 6.3.15,
"Help Function" for details.
- See Section 4.2, "Operation Keys" for detailed description of rotary knob

operation.
- If the key is pressed when using the A and B cursors, the waveform
is printed partially. See (3) Partial print" in Section 6.3.14.

6.3.12 Compression Along the Time Axis

- The maximum of the most recent 750 divisions of the waveform are held in

memory.
- It is possible to observe the waveform, compressed along the time axis.

[X1, X1/2, X1/5, X1/10, X1/20, X1/50]

* trigiSINGLE (Hilsve 2+ S0%
s CsSr:i0FF
> TN T

Compression

(X1/10)
—

1. Move the flashing cursor to @D as shown in
the figure on the left.

2. Using the §§ and jj soft keys or the rotary
knob (VALUE), perform compression.

Time per one division is shown in @.

NOTE Resuming measurement returns the compression ratio to X 1.

Related item A scroll bar display is available, to show where the current screen display is in
relation to the whole stored waveform. See Section 6.3.15, "Help Function" for
details.
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6.3.13 Magnification/Compression Along the Voltage Axis

- This function allows the voltage axis to be magnified or compressed for any

channel independently.

- The setting procedures are the same as in the memory recorder function. For
details, see Section 5.3.16. [X10, X5, X2, X1, X1/2]

Procedure (Setting screen: status (page 2) and display)

(1) On the status screen

dk+ STATUS *kx*
(pagez)

* ¥Y-axis zo

uuin oo

Status screen(page 2)

(2) On the display screen

* Trig:SINGLE CHl leve 3 E0Q%

REC
490ms ®1 csri0FF
; T T T T T

: 1 O
my Sexitem

200 mV 50%

1. Move the flashing cursor to the magnification
or compression ratio of the "Y-axis zoom"
item, O as shown in the figure on the left.

2. Select the magnification or compression ratio

by using the soft keys.
[X10, X5, X2, X1, X1/2]

3. Set the displayed waveform portion along the
voltage axis in @, "(center)".

(This is defined in terms of percentages (0 to
100 %) of the full scale of the waveform in
measurement, and indicates the percentage of
the center of the display screen.)

Make settings by using the 0 , [0 , and
)i soft keys or the rotary knob. [0 to 100 %]

1. Move the flashing cursor to @ for the channel
to be magnified or compressed.

2. Select the magnification or compression ratio
by using the soft keys.

(The selected magnification or compression
ratio is not shown.)

The "(center)" value in @ as shown in the figure
above is displayed in @.
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6.3.14 Printing Waveform Recordings

There are four methods of printing waveforms: real time continuous recording,
manual print, partial print and screen dump.

/A\ CAUTION

As far as possible, avoid low-speed printing in a high-temperature or
high-humidity environment. This may sharply reduce printer life.

(1) Real time continuous recording

This outputs a printed recording simultaneously with the screen display, when

measurement starts.

Procedure (Setting screen: status (page 1) and display)

a. Setting on the status screen

P

J &

r

o mne oo
m Mos3 ms
m Tnx< mb

[m]

*kkx STATUS Fakzk RECORDER 95
(paget)
time/div 400mMg (2KE/8)
ghot 150D 1Y
format SINGL
printer
channe! conditions
analog chi chz ch3
drawing DARK OFF OFF
range(/div} 208m v 1omyv 1omv
rogition S0Q Y SO S50
coupling DC DC DC
filter OFF OFF OFF
Losic drawing OFF OFF OFF

Status screen (page 1)

b. Setting on the display screen

1. Move the flashing cursor to the "printer" item,
D as shown in the figure on the left.

2. Set real time continuous recording ON or
OFF by using the soft keys. [OFF, ON]

If magnification or compression along the
voltage axis is in effect, it is also applied to the
printing.

Pressing the key in measurement switches the printer on and off.

(2) Manual print

- Prints out the whole stored waveform.
- The maximum of the most recent 750 divisions of the waveform are held in

memory.

Procedure - Press the key after measurement.
* The waveform can be printed as many times as required.
- If magnification or compression along the voltage axis is in effect, it is also

applied to the printing.

- Pressing the key in printing allows a forced exit.
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(8) Partial print

Using the A and B cursors (as vertical cursors), it is possible to print out only
the desired portion of the stored waveform.

Procedure
A cursor B cursor 1. Use the A cursor or A and B cursors as
¥ REC % tr i sINGLE Fre: run vertical cursors to indicate the portion of the
40ems %1 csrie
adoms v T Lz des waveform to be recorded.
: oL ALEABE .

Cenig e 2 d
200y @7 :iomy

- When using the A cursor only

From the A cursor to the end of the waveform.
- When using both A and B cursors

Portion between the cursors.

. Press the key.

- If a magnification or compression along the

S TN
Se4 1emVi 50%

q47ei o
150K Lomy

T R

voltage axis is in effect, it is also applied to

This portion is printed.

the printing

- This function is effective even if either cursor
is outside the screen area. For more details,
see "Example" in Section 5.3.20.

»
B>

<
N1

(4) Screen dump function

Prints an exact copy of the screen.

Procedure

- Press the key. (If the output designation is not set to the printer,

press the key again.)

- The screen dump output designation can be set on the system screen. (See

Section 12.7.)

- The copy size (SMALL or LARGE) can be set on the system screen. (See

( noTE )

Section 12.5.9.)

- The recording paper is fed, while holding down the key.

- In DUAL (print QUAD) format, the channels are in order channel 1 to 4 on

the printed recording, regardless of their positions on the screen. See the
NOTE in Section 5.3.5.

- On the system, status, or trigger screen, pressing the key produces a

listing of settings. (See Section 12.5.6.)

Related item You can select whether or not to print voltage scales (gauges) and listings of
settings when using either real time continuous recording or the manual print

function. (See Sections 6.5, 6.6 and 12.5.6.)
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6.3.15 Help Function (HELP)

- It is possible to tell the position of the displayed part of the waveform in the

whole stored waveform. (The maximum of the most recent 750 divisions of the

-

waveform are held in memory.)

- The positions of the A and B cursors (if they are being used as vertical

cursors) are also shown.

- The position of the displayed part of the waveform can be horizontally moved

instantaneously. See the following " Moving the position of the displayed
waveform portion".

- This function is the same as the position display of the help function in the

memory recorder function. For more details, see Section 5.3.22.

Procedure (Setting screen: display)
* GEC ¥ TrisiSINGLE Wil 3 S0 1. Pressing the | HELP | key superimposes scroll
(400m skl atziz.odis bars on the left edge and at the bottom of the

screen.

2. Press the key again to exit from the
help function.

Positio

n display (scroll bars)

Moving the position of the displayed waveform portion

Using the position display, the position of the displayed waveform portion is
moved.

Procedure (Setting screen: display)

A and B cursor positions 1. The horizontal scroll bar indicates the position of

the currently displayed portion in high intensity,
as shown in D in the figure on the left.

? ,‘A{ X{g l } | l 2. Press the yg and g soft keys to move the scroll
@ ® bar bubble (indicated faintly on the screen as

shown in @ in the figure on the left).
3. Press the soft key to indicate the position specified in @.

There are a total of seven positions on which you can position the display
window cursor: five evenly spaced positions (dividing the recording length into
fourths), plus the A and B cursor positions. (When for example the total
recording length is short, this limitation does not apply.)
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6.4 Operation Example

This example illustrates the basic procedure using the recorder function to
measure a 3 V p-p 1 kHz sine wave input.

(1) Power on the unit

Connect the power cord to the 8853 and press the power switch.

(2) Input connection

- Connect a signal generator to the input terminals of channel 1 (the 8945

analog unit).

- Set the signal generator so that it outputs a 3 V p-p 1 kHz sine wave.

(3) Settings on the status screen (page 1)

Using the cursor keys and the soft keys, make settings as shown in the figure

below.
*kk STATUS Haksk Iﬂm '88-06-01
C)_ (pagel) 12:27
\
timesdiv S@eoms (1 ,8kS8/8)
()A'_ﬂ_r__,.shot CONT
////////format SINGLE
@’/Pr‘inter‘ anN
@\ channel conditions
C)\ QQB]OS Chi cha ch3 cha
drawing DARK OFF OFF OFF
\ range(/div) 500mY 1omy 1omv 1omy
™~ positicn 50 s5o% SO« S0
@D coupling DC DC pc DC
| filter OFF OFF aF F OFF
/
q)/ Logic drawing OFF OFF OFF OFF
N % NI

ekt STATUS *#+
(pagez)

* Y-&8Xis ZO

o

]
mamam
SRSyl
MNNN

m
b
h
h
h

[e]
c
c
c
c

R I O
2 3¢ >
-

@ Function mode RECORDER
@ Time axis range 500 ms
time/div
® Recording length  CONT
shot
Format SINGLE
format
® Printer ON
printer
® Display intensity  chl: DARK, ch2 to 4: OFF
drawing
@ Voltage axis range 500 mV
range (/div)
Position 50 %
position > ch1 only
Input coupling DC
coupling
@ Filter OFF
filter
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(4) Settings on the trigger screen (See Chapter 8.)

Using the cursor keys and the soft keys, make settings as shown in the figure

below.

@ Trigger logical operator OR
oL Ui | @chl (A B) LEVEL
| chidm.B3 LEVEL é?égé 537. (ow—-—-——-——® @Trigger level 50 %

®— ) filter DFF\@ level
- ® @ Slope I
@‘\ ch3 oOFF siope
cha orF ® Filter OFF
®\ B filter
@1 —imer OFF ® ch2 to ch4 OFF
©- @ External trigger  OFF
© external
. \ Timer trigger OFF
Trigger screen timer
@© Trigger mode SINGLE
trig mode
@ Trigger timing START
timing

(The items of @, @ and ® are shown, after
the setting for @ is made.)

(5) Measurement

1. Press the key to start measurement.

Since the printer is set to ON, and the recording length is set to "CONT" in
step (3), measurement continues together with the printed recording until
the STOP key is pressed.

2. Press the key to stop measurement and recording.

12:00:01 [00:00:05

500ms/div :
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6.5 Interpreting Waveform Displays and Recordings

This section illustrates the display and printed recording (manual print) in
each of the format (with the gauges and channel markers enabled).

(1) SINGLE format

Display

* * trig:SINGLE (HZleve 2 5Q%
4goms  x1 csriOFF

{400mz/div)

Manual print

Gauges Measurement start time Elapsed time
/—'A"-\
L 1.3-»@‘ 00:00:04
[ :
I‘Gi 3 )

06T

it At e

b oan e ]
400ms/div
s ‘4.3"

Channel numbérs of gauges Chal‘wnel marker

Time per one division
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(2) DUAL format

Display

% TriaSINGLE (H2 leee + S04
ms %1 csrOFF

Graph 1 <

Graph 2 <

Manual print

12:07:15 00:00:04

[EE IR : : '
[OF ST
EE S RS
b3
21t 9-'
Graph 1 < =
RN I s

i
6t el : ;
CHI S CH3 | ; i
BEREENYEY i : i
LT e
i.],f. HYES

[

(X3

h
sofrinin

s pri et o

=

Graph 2 <

Iy

RET

CH2F CHA : :
-el -ei 400mssdiv .

6.5 Interpreting Waveform Displays and Recordings
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(3) DUAL (print QUAD) format

Dﬂspﬂay * * trig:SINGLE [(HZ leve 2 S5Q%
4Q0ms %1 ceEr. i 0FF
1 n T T T T T B T
B

The indications on the screen are the same as in (2) DUAL format.

Manual print

Channel 1 3

Channel 2 <

Channel 3 <

Channel 4 <

-L03, 400msydiv

The four channels are assigned one to each of the four graphs, in
sequence channel 1 to 4, regardless of their positions (in graph 1
or 2) on the screen.

6.5 Interpreting Waveform Displays and Recordings
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6.6 Interpreting Listing

- This section illustrates the listing.
- The listing is printed by enabling the list function (see Section 12.5.6) or
pressing the key on the status, trigger or system screen.

Settings on the status screen (page 1)

Settings on the system screen

\ \
*axx STATUS xexe *x%% TRIGGER XEx% wxEx SYSTEM #xxx V 0.43
trigger time : screen auto off :ON
function : RECORDER
'95-06-01 12:00:02 ||arid type : NORMAL.
timesdiv :400ms start key backup :OFF
x andrsor 1OR
(300ms/div) channel marker  :ON
chi(A.B) :LEVEL
beep sound 1oN
shot S18DIV fevel :50%
siope it tist & gauge 1OFF
format :DUAL Tilter 1OFF Jogic drawing :DARK
; ; i :
° ch2(C.D) :OFF
using channel idch
printer ‘0N
copy size :SMALL
cha W1 NDOW
TCH1a upper :75x
BARK 10mv/DIV _DC. x1 fowar 143%
U7 pogibon’ fIiigEF
284397, 5
cha OFF
TcHz]
CTGHTR 100my/D IV _AC _x1
€25 Bpos 0% " f11:500Hz
Z830mv ™~ ' '530aV
tcHal
DARK iv/DIV DC X2 external iOFF
€] S970%  F1E:5H=
2315V~ 530mv timer TN
ICHa1 start : g- 8 12:00
OFF omvsDIV DG x1,2 Stop i 8- 8 18:30
02) 0g:50x% Flt;QFF Interval 06:01:30
280mv~ i2omv
[1ogiglR:DARK
chR:OF trig mode  :SINGLE
che:gE
ShC:ON trig timing :START
ChG:ON
53 MEMORY HiCORDER
HIOKI 8653  MEMORY 11 COB055
\ I
‘L

When the comment
function is enabled.

Title comment

tit(eETlTLE COMMENj 7] [**=
tr
function *RECORDER
timesdiv :400ms
x and
(Z00mssdiv)
- cht
shot 18D1V
formot DUAL
ch2
printer 10N
chs
TCH11 commant—i
Bark “T0mYZDIV  DC  xi
1Y pogibQu FIT:0FF
Z8omv - Somv
cha
[CH21 comment-~2
C1erTT88a0 DTV _ac _x1
€25 posiB0x " F11:500Hz
EE80mv ~ 5306mv
[CH3] comment-3
DARK IV/DIV DC x2 ext
1) pogizOx  fli:5hz
2306v%~ 580mv tim
[CH4l comment-4 s
6er” “T0mVJDIV _DC x1s2 H
T2)  pozi50x. fIiiQRF ?
2onvi~ 120mv
[iogicl :DARK
chR:SEF tri
ChBIOFF
chCicomment—C tri
ShD:comment-D
=] MEMORY H i CORDER
HIOKI 8853 MEMORY {11 COBPEE

For the logic channels, comments

are displayed only for the channels

for which display is enabled.

When the comment function is enabled,

the

comment is entered.

1 0mvVv,/D IV

Magnification/compression ratio
along the voltage axis

[ . .
Scale information

Display

intensity

* In DUAL or DUAL (print QUAD) format, (1): graph 1, (2): graph 2
* In SINGLE format, nothing appears.
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Chapter 7

X-Y Recorder Function

7.1 What is the X-Y Recorder Function?

7.1.1 Introduction

This function allows real time X-Y plots of pairs of input signals.

(1) Normal X-Y recorder function, displaying the relationships between pairs of input
signals.

(2) One of the four channels can be selected for the x-axis.
The remaining three channels are automatically assigned to the y-axis.

(3) High-speed sampling

In dot display mode the sampling period is 500 x s, and in line display mode it
is 0.5 to 42 ms (depending on the number of channels to be used, the
amplitude etc.)

(4) No limit on recording time

In principle, as with a conventional X-Y recorder, recording can continue
indefinitely.

(5) Superimposition function
If the display clear function is disabled, the waveform is superimposed.
(6) Unlike the X-Y plot format in the
memory recorder function, the /\/\/\

system does not store the time X-Y plot

axis waveforms for each channel. va\//v

7.1 What is the X-Y Recorder Function?
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7.1.2 Finding Reference Material in this Manual

(1) Basic functions (See Section 7.3, "User Operations.")
These are described in Sections 7.3.1 to 7.3.10. These have many functions in
common with the memory recorder function’s, so please refer to Chapter 5 as
well, if necessary.

(2) Trigger functions (See Chapter 8.)

Depending on the application, there is a wide range of trigger types to choose
from.

(8) Using floppy disks, hard disks, and magneto-optical disks (See Chapter 13.)

The floppy disk, hard disk and magneto-optical disk provide a storage
mechanism for setting information.

(4) Scaling function (See Section 12.3, "Scaling Function.")

This allows the input voltages to be converted to other values and units, so
that the physical quantities originally measured can be read off directly.

(5) Comment function (See Section 12.4, "Adding Comments.")

This provides a convenient means of annotating printed recordings.

(6) Screen auto off function (See Section 12.5, "Special Function Settings.")

Turns the display off automatically, if no user operation occurs for 10 minutes.

(7) Grid setting (See Section 12.5.)

The grid for the printed recording can be selected as required.

(8) Start key backup function (See Section 12.5.)

If the power supply fails during recording, enabling this function causes
recording to restart when the power is restored.

(9) Beep sound setting (See Section 12.5.)

When an error occurs or when a warning is issued, it is possible to arrange for
a "beep" sound to be produced.

(10) List and gauge functions (See Section 12.5.)

Voltage axis scales and listings of settings on printed recordings.

(11) Connection to a computer via the GP-IB interface (See 8853 FFT Function- GP-
IB Interface Instruction Manual.)

(12) Output to an external plotter (See 8853 FFT Function: GP-IB Interface
Instruction Manual.)

(13) Self check functions (See Section 12.8, "Self Check Functions.")

This performs simple tests on the unit’s functioning.

7.1 What is the X-Y Recorder Function?
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ay Screens

7.2 Displ

- This section describes the status, trigger and display screens.
- It shows you where to look in this manual for further explanation of specific

items.
- This system screen is described in Chapter 12, and the floppy disk and SCSI

control screens are described in Chapter 13.

7.2.1 Status Screen (STATUS)

- Press the key, and the status screen appears.
- Make settings for measurement.

¢

STATUS ### e C o] ' 95-06-01
el 1 H

@\% zies (» Function mode (See Section 7.3.2.)
dotsline LINE . . .
G display clear on (@ Interpolation function (See Section 7.3.3.)

(3 Display clear function (See Section 7.3.4.)
(@) Channel settings (See Sections 7.3.5 and
7.3.6.)

7.2.2 Trigger Screen (TRIG)

- Press the key, and the trigger screen appears.
- See Chapter 8, "Trigger Functions" for more details.

wok# TRIG sk [F=Ycont] " 95-06-01
@+——anasor or terez (1) Function mode (See Section 7.3.2.)
shiia. By LEVEL %?{,E: Eg; cev (2 Trigger logical operator (See Chapter 8.)
ch2(C.D) OFF @ Internal triggers (See Chapter 8.)
@ . . (4) External trigger (See Chapter 8.)
(8 Timer trigger (See Chapter 8.)
cné nFF (6) Trigger timing (See Chapter 8.)

@‘_\ external OFF

Trigger settings will be described in Chapter 8.

7.2 Display Screens
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7.2.3 Display Screen (DISP)

- Press the key, and the display screen appears.
- Measurement is performed on this screen.

@

®

|

% ERHS # Ltrig il jewe ¢

[cer:3 &28B & CH

B CHZ]

avz1l.018V

chi =
z28emy

ch? 2
2e8my

chd O
1emy

X
S

Y
SO

Y
Se4

(1) Function mode (See Section 7.3.2.)

(2 Trigger settings (See Chapter 8.)

(® A and B cursor settings (See Section 7.3.9.)

(@ A and B cursor readout values (See Section
7.3.9.)

(® Channel information (See Sections 7.3.5 and
7.3.6.)

7.2 Display Screens
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7.3 User Operations

7.3.1 Operational Flow

The flowchart below illustrates the sequence of operations involved in using
the X-Y recorder function. (See Section 7.4, for operation example.)

( stt )

v

Turn on the power/connect the inputs
v

Status screen Section Explanation

' 7.3.2

Select function -T2 .. Select the recorder function.
' 7.3.3 :

Set the interpolation function |- - =~== - -Set dot or line display.
i

Set the display clear function |- - 734 __Set whether waveform superimposition is performed

or not.

¢ NEERN Set the channel assigned to the x-axis, voltage axis

Make Chimnel seftings range, position, input coupling, and filter.

Trigger screen

! _ Chapter 8 . | . .

Set the trigger conditions |----------- Set the trigger logical operator, trigger types, trigger
) conditions, and trigger timing.

Measurement |f------------------ Press the START key to start measurement.

: 7.3.10

Printed recording | -----------2-2__. Press the PRINT key or the COPY key.

( Enti )

7.3 User Operations
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7.3.2 Function Selection

- The 8853 has four functions: memory recorder (Chapter 5), recorder (Chapter 6),
X-Y recorder, and FFT function (see FFT Function: GP-IB Interface Instruction

Manual).
- In this case, select the X-Y recorder function.

Procedure (Setting screen: status, trigger and display)

HE$ ;2 1. Using the cursor keys, move the flashing

STATUS sik* [ 5nT] “EE-12
et 12

Y
@ot/iineg LINE cursor to (D as shown in the figure on the left.

display clear anN

9

2. Press the soft key.
This selects the X-Y recorder function.

Soft key indication

: Memory recorder function
: Recorder function

: X-Y recorder function

: FFT function

Status screen

Hkk TRIG 4ok Proreer as-06-01
12:21
and/or OR
chi(a,B) OFF

ch2(C,D) OFF
ch3 OFF

ché OFF

egxternal OFF

timer OFF

NOTE

The function indication in @ on the display

cht =+ X
200mY cex

chz B Y

wemy S0 screen is abbreviated.

SEEELY MEM : MEMORY

1ond Vsou REC : RECORDER
XYc : X-Yeont

On the display screen, if switching from the
X-Y recorder function to any other function,
the X-Y plot is cleared from the screen.

Display screen

7.3 User Operations
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7.3.3 Interpolation Setting (dot/line)

This function determines whether to display and record the sampled data as
detached points (dot mode) or with straight-line interpolation (line mode).

chl = X
5

/.-,"_ 200my = A
! ‘
chz @ VY
{ | 200mYV 504
2 H
7 chs g v
temy 504
i 5, i
oS oS chd O v
A R temy  s@u

Dot mode

- No linear interpolation.

- The sampled values are displayed exactly as
measured.

# # trigiCHilsve 1 S04
csr:0FF
. chi =+ X
200mY  S5@%
\ / chz @ Y
N/ 3 200MV  5@%

] b

7 ch3 O v
/ itemyV  Sou

1 chd O Y

S . temy  seu

Line mode

- Linear interpolation.

- This gives a more readable display.
 The sampling rate is reduced, compared with

Procedure (Setting screen: status)

D

¥xk STATUS Fxkk X-ycont ~-068-01
(nagel) 12140
dotslineg
display clear onN
channel conditions
Analog chi chz ch3 ch4
drawing 4 DARK OFF OFF
axig X Y Y Y
rangec/div) 208myv  zBAmMVY 1omy 1omy
position S0 S04 S0 S@%
courpling DC pC DC DC
fitter OFF OFF OFF OFF
D0ET:

Status screen

the dot mode.

1. Move the flashing cursor to the "dot/line"
item, @ as shown in the figure on the left.

2. Set the interpolation function by using the
soft keys.

Soft key indication
[ oleli | : Dot mode
. mM= 1 : Line mode

- Changing the setting after capturing data has no effect on the X-Y display.
- The sampling rate is fixed in dot mode, in line mode, however, it depends on

the number of channels, the amplitude, and density of the displayed X-Y
plots. See the specifications for the X-Y recorder function in Section 2.1.

7.3 User Operations
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7.3.4 Display Clear Function (display clear)

- This function determines whether or not an existing X-Y display is cleared

when you start recording.

- If the function is not set to clear, the new X-Y plot is superimposed on the

Procedure

existing one.

(Setting screen: status)

@

channel conditionsg

1. Move the flashing cursor to the "display clear"

33:**' SI?TUS EE X=¥cont ’95;252%1
page 2 . .
dotstine i item, @ as shown in the figure on the left.
display clear

2. Set the display clear function ON or OFF by
using the soft keys.

Soft key indication

Anaios chi  _chz  on3  cha B : Starting recording clears the display
drawing 3 DARK OFF OFF
axis X Y Y Y WindOW,
ranged¢/div) 209m¥ 20@my 10]11.\’ 1fbmy . .
Boslrien Sgg¢ spr  ser  Spk : Starting recording does not clear the
Filter OFF oFF OFF OFF . ] ]
display window. The new recording

is superimposed on the existing one.

Status screen

7.3.5 Display and Recording Channel Settings

(1)

The x-axis and y-axis channels, and the channels to be displayed and recorded
are set.

Axis assignment (axis)

Select one of the channels 1 to 4 to assign to the x-axis.

Procedure (Setting screen: status)
Ik STRTUS s« X-veent 198:08-01 1. Move the flashing cursor to the "axis" item, @
got/iine LINE as shown in the figure on the left for the
disgplay clear oN . .
channel to be assigned to the x-axis.
2. Press the B3] soft key on the required
channel.
channel conditions
@—enzigs, chi Dgeﬁ ghz cha The remaining channels are automatically
| —axis X Y Y Y . .
DT | ranscc/aivy  2amy  20my  tonv  temy assigned to the y-axis.
position S0% S0 52% 50%
coupling DC DC DC DC
filter OFF aFF OFF OFF

Status screen

7.3 User Operations
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(2) Display and recording settings (drawing)

For the channels assigned to the y-axis, make settings for display and
recording. (The channel assigned to the y-axis determines intensity.)

a. On the status screen

1. Move the flashing cursor to the "Analog drawing" item, @ as shown in the
figure on the previous page for the channel assigned to the y-axis.

2. Make settings for display and recording for each channel assigned to the y-
axis, by using the soft keys.

Soft key indication

: No display or recording

: High intensity display, bold printed recording

: Low intensity display, fine printed recording

For the channels assigned to the x-axis, the indication " | " appears, and for
the channels with no input unit installed, "—" appears in @. (The flashing
cursor skips these positions.)

b. On the display screen

= run 1. Move the flashing cursor to @ as shown in
A the figure on the left for the channel
assigned to the y-axis. (X and Y indicates
the x-axis and the y-axis in @.

2. Make settings for display and recording for
the channel assigned to the y-axis, by using
the soft keys. ‘

Also, select whether to display scale
information (scale) or input unit
information (unit) in the right part of the

screen.
Input unit information ® @ Indication of @ as shown in
/ Soft key indication the figure on the left.
ch2 Y B D No display or recording
1T0m VJ 50% High intensity display and
recording
Low intensity display and
® ® t @ recording
Scale information FD f‘D [&EB : Switches to the scale display in
7 $ the right part of the screen.
ch2 ﬁ Y ECTIDEE - Switches to the input unit display
~ 50mV—® in the right part of the screen.
~ =50mV—]—0
Input unit information ® Voltage axis range
® Input coupling }» See Section 7.3.6.
@ Position

The soft key indication changes to [HlD)-

7.3 User Operations
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Scale information

x-axis channel Rightmost value on the x-axis
© Leftmost value on the x-axis
y-axis channel Top value on the y-axis

© Bottom value on the y-axis
The soft key indication changes to [T

- For the channels with no input units installed, nothing is displayed.
- For the channel assigned to the x-axis, the indication "—" appears in @.
(The flashing cursor skips this position.)

7.3.6 Voltage Axis Range, Position, Input Coupling and Filter
Settings

The setting procedures are the same as in the memory recorder function. For
details, see Section 5.3.9.

(1) Voltage axis range (range/div) setting
The voltage value for one division is set.

Procedure (Setting screen: status and display)

*kk STATUS Hkkx X-ycont '’3E-@6-01

(pagel) 12100
dot/iine oot Move the flashing cursor to @D in the figures for
display clear anN

each channel, and make the setting by using
the soft keys or the rotary knob.

———— Cchanneil cond:itionNg —————mro—
Ansics shi cnz  cnz cnd You can also use the( YCHI-CH4A )key (range
rawing . . 3
3xis x Y v ¥ key) without moving the flashing cursor.
rang 10my 10my 1®my
S Sgr S5 S5t [10 mV to 50 V]
filzt OFF OFF OFF
chi =+ X
BEEEY  sex
190" se ..ch2 MY |
AVE 9
JE 10mY5’04
1emy S50%
> e ©
* "V" is omitted.
.-.n-..v.-.ﬂ..-

Display screen
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(2) Position setting
The position of the zero voltage (%) is set.

Procedure (Setting screen: status and display)

Move the flashing cursor to @ as shown in the figures on the previous page
for each channel, and make the setting by using the soft keys or the rotary
knob.
[-100 % to 100 % (in 1 % increments)]
(3) Input coupling setting
Procedure (Setting screen: status and display)

Move the flashing cursor to @ as shown in the figures on the previous page
for each channel, and make the setting by using the soft keys.

Indications of @: [GND, AC, DC]

;7 : GND
v AC
vy :DC

(4) Low-pass filter setting

The low-pass filter in the input unit itself is set.

Procedure (Setting screen: status)  * The setting cannot be make on the display screen.

Move the flashing cursor to @ as shown in the figure on the previous page for
each channel, and select the cutoff frequency for the low-pass filter by using
the soft keys. [OFF, 500 kHz, 500 Hz, 5 Hz]

7.3.7 Zero Adjustment

- This function provides for accurate adjustment of the waveform to the origin
position when a zero voltage is input.

- Use it for reading precise values from the screen or a printed recording.

- Zero adjustment is the same as in the memory recorder function. For details,
see Section 5.3.10.

Procedure (Setting screen: display)

Allow at least 60 minutes after powering on, before carrying out this
procedure, to ensure that the internal temperature of the input units has
stabilized.

Move the flashing cursor to the item for setting the position (see Section
7.3.6).

Press the soft key. This carries out the correction of the position of the
zero voltage for all analog channels.

7.3 User Operations
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7.3.8 Starting and Stopping Measurement Operation

- The START and STOP keys control the measurement operation mode of the

unit.
- The LED above the START key is lit during measurement.

Procedure

MENU/

[svstem] [smarus] [ vme )| | ose i1 wee |1 Fo ] 1. Press the key.

PRINTER T R Measurement starts and the LED is lit.

H PRINT m {ﬂ CopPY m m FEED M ((AUTO) 2. Press the key,

B WV Measurement stops and the LED goes out.

\ VALUE @‘
NOTE

[ A-B CSR
A&B
(@)
If the trigger timing is set to STOP or
START&STOP, then measurement will stop
automatically if the trigger occurs. (See
Section 8.8) (In other cases, measurement
% continues until the STOP key is pressed.)

KNOB/

D

START key STOP key LED

7.3.9 Using A and B Cursors

* You can use the cursors to measure voltage differences, getting a direct
readout.

- The cursors can be used both along the x-axis and the y-axis.

- When using horizontal cursors, the A and B cursors can be attached to
different y-axis channels.

(Cursor readout value)

Cursor A cursor only (A) Both A and B cursors (A&B)
Readout AV voltage difference
5g|u%u V voltage from 0 V between the A and B
cursors

7.3 User Operations
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Procedure (Setting screen: display)

(1) A and B cursors setting

Pe P

tr
[=3

: :? {ir[ﬁﬂr# gDH?/ EECLE 1. Move the flashing cursor to the "csr" item, ©

e ——®

chi = X

as shown in the figure on the left.

vvvvvvv 200myv s0% 2. Select the axis along which the cursors are
,,,,,,,, N used by using the soft keys.
i A Soft key indication
i wan v : Do not use cursors.
: 19my¥ S0 " . . .
: X-axis (vertical cursors)

" Bl - Y-axis (horizontal cursors)

3. Move the flashing cursor to @), and select the number of the cursors to be
used.

Soft key indication
EFY . [One] Use the A cursor only. (Measure the voltage from 0 V to the

A cursor.)
L : [Two] Use both A and B cursors. (Measure the voltage difference

between the A and B cursors.)

4. If using the horizontal cursors, select the channel for which the values are
read off in @®.
You can make independent settings for the A and B cursors by using the
soft keys. [CH1, CH2, CH3, CH4]

- If using the A cursor only, the setting for the B cursor is not possible.

- If using the vertical cursors, the x-axis channel appears.

- Using the horizontal cursors, determines the absolute voltage difference
between the A and B cursors on their respective channels.

- If the scaling function is enabled, you can read the scaled value directly.
(See Section 12.3.) (If the A and B cursors are on different channels on the
y-axis, and those channels have different units, then a difference cannot be
read off.)

5. The values which are read off are shown in @.

7.3 User Operations
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(2) Moving the A and B cursors

1. Press the cursor select key to select which
cursor or cursors to control. (If using the A

Wav cursor only, the setting is not necessary.)
VA'- E Each time the key is pressed, the A&B
’ AB CSR indication, in @ as shown in the figure on the
&g cursor

A b))( select key previous page, changes as follows.
B A' A & B : (A displayed high intensity)

Rotary \knob LEDS Knob select key

KNOB

~ Move the A cursor only.
A & B : (B displayed high intensity)
Move the B cursor only.
A & B : (Both A and B displayed high
intensity)
Move both A and B cursors.
Rotary knob A-B cursor 2. Press the knob select key so that only the
Turning the knob Moves the cursors up lower LED (A-B CSR) is lit.
clockwise or to the right. =
Turning the knob Moves the cureors 3. The rotary knob controls the position of the
counterclockwise | down or to the left. cursors.

Related item See Section 4.2, "Operation Keys" for a detailed description of rotary knob
operations.

7.3.10 Printing Waveform Recordings

There are two methods of printing waveforms: manual print and screen dump.

(1) Manual print

Prints out the displayed waveform.

Procedure
PRINT key COPY key - Press the key after measurement.
. - The A and B cursors have no effect on the
MENU 7 Y ‘ ; .. .
[@svsmm; (s [T M ose | |[(wewe ] [|(Fo ] I printing (and do not appear on the recording).
gPRlNTE__B ‘ ’k IN;UT I;AN@_E_('—]; '§
1 {" PRINT | . COPY f [IEED !]i‘ { auto ) !
KNOB/ E WAV ////”\'\
/_\ VALUE [ \ @/A\}
FEED key
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(2) Screen dump function

Prints out an exact copy of the screen.

Procedure - Press the key. (If the output designation is not set to the printer,
press the COPY key again.)
- The screen dump output designation can be set on the system screen.
(See Section 12.7.)
- The copy size (SMALL or LARGE) can be set on the system screen.
(See Section 12.5.9.)

- The recording paper is fed, while holding down the key.
- On the system, status, or trigger screen, pressing the key produces a
listing of settings. (See Section 12.5.6.)

Related item You can select whether or not to print voltage scales (gauges) and listings of
settings when using the manual print function. (See Section 12.5.6.)

7.3 User Operations
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7.4 Operation Example

This example illustrates the basic procedure using the X-Y recorder function to
plot the Lissajous’s figure resulting from two 3 V p-p sine wave inputs, one of
frequency 1 Hz, and the other 2 Hz.

(1) Power on the unit

Connect the power cord to the 8853 and press the power switch.

(2) Input connection

- Connect signal generators to the input terminals of channels 1 and 2 (the 8945
analog units).

- Signal generator settings: Channel 1

Channel 2

3 V p-p 1 Hz sine wave
3 V p-p 2 Hz sine wave

(3) Settings on the status screen

Using the cursor keys and the soft keys, make settings as shown in the figure

below.
©) .

i e @ Function mode X-Y cont
Qr— .. . ... e i @ Interpolation function ~LINE
@‘Mszplﬁy clear anN dOt/IIne

® Display clear function ON
display clear
©\ @ Axis assignment chl: X, ch2: Y
channel! coenditions —m—mm—m— aXiS
@~ J05128 s UtLRRE GpE 0 spd , , ,
o S axis X ¢ & v ® Display intensity ch2: DARK,
\:SSQ?‘EEQE““ seemy 505633: 1‘285//. 1%3}2 drawmg ch3 and ch4: OFF
®// %?Llngé;ﬁs DEE DEE DEE DEE @ Voltage aXlS range 500 mv
, —__ range (/div)
©) @ Position 50 %
Status screen position Schl, ch2
Input coupling DC
coupling
© Filter OFF
filter

7.4 Operation Example
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(4) Settings on the trigger screen

(See Chapter 8.)

Using the cursor keys and the soft keys, make settings as shown in the figure
below.

©e9 © 09

#kk TRIG sk
—— and/or

Chif LEVEL
chz(C,D) OFF

. ch3

cha

T—external

timer

B STAR

RIEICIOIRIDES

timing

T

XESNECIOINEE

G

Trigger screen

(5) Measurement

1. Press the key to start measurement.
2. Press the key to stop measurement.

(6) Printed recording
Press the key to print out the measured waveform.

@ Trigger logical operator OR

® chit (A, B)

@ Trigger level
level

@ Slope
slope

® Filter
fiter

® ch2 to ch4

@ External trigger
external

Timer trigger
timer

© Trigger timing
timing

LEVEL
50 %

I

OFF

OFF
OFF

OFF

START

(The items of @, @ and ® are shown, after
the setting for @ is made.)

7.4 Operation Example
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7.5 Interpreting Waveform Displays and Recordings

This section illustrates the display and printed recording (manual print).

Display

Manual print (with the gauge function enabled)

Gauges (Y-axis)

f—.—A‘—ﬁ
nl f' [eg
.
s FEs
o
5+ -1
AN AN .
]cm CH3: CHE
S I e v i
Channel numbers of gauges Gauge (X-axis)

7.5 Interpreting Waveform Displays and Recordings
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7.6 Interpreting Listing

- This section illustrates the listing.
- The listing is printed by enabling the list function (see Section 12.5.6) or
pressing the key on the status, trigger or system screen.

When the comment

\ \
xxkx STATUS k%% xxkx TRIGGER %% %% =xkx SYSTEM #xxx V 0.43
trigaer time : scroen auto off :ON TitIqLTITLE COMMEN 7] [xw
function ix-Ycont . o i X " tr
95-06-01 12:00:02 |[srid type : NORMAL fonct ion Xeveont
dot/fine PLINE o on start key backup :OFF
or : ; .
an channel marker  :ON dotsline FLINE
display cleor :ON cht(A.B) :LEVEL . ans
lovel :50% beep sound 1O dispiay clear (ON ch
T 13 fist & <ol
Fiffer iOFF ‘s gause -
togic drawing : DARK
ch2(C.D) :OFF
using channel t4ch chi
copy size : SMALL
ch3 W1 NDOW
175% eht
TCH1] Yomer 1%28%
DARK  193YeBLY +P¥:0er “SHRR °TBRORSTY oc
28omv”~ somv ché :OFF pomYER:Y $TY:0FF
“Bomv "~ somv ch
FE3T R oomvsDiv_ac
pos 150z ' f11:500Hz LER3Y eoBBaDinTy ac
Z880mv "~ 500mV RTY :
t I iOFF po3:50%  f1f:500Hz
externa 288omv "~ $60nv
LEWEAlivooiy oc timer PN o
pos:70%  f1¥iSHz start 6- 8 12:00 FERRATCRUBTY Y oc Lo
-V~ 5v st : 6- 8 16:30 TGHT 170%  fI1TisH
Toterval : 03:01:80 posiz0x. SRRy
t&ERY Womvopiv e
n -
5805 fTi:oEr trig timing :START LEERT °9BRIZATY e
onv '~ 7omv pogi90x% fi%:QFF tr
=3omv"~ 7omv
HIOK! B453 MEMORY HiCORDER L
+$5-06-01 12100 MEMORY H {CORDER
HIOKI 8853 YEMORY 111 CQ5268

|

Settings on the trigger screen

Position Voltage axis range Input coupling When the comment function is enabled,

the comment is entered.

—— Filter

Scale information

Display intensity (The channel assigned to the y-axis only.)
The channel assigned to the x-axis is indicated as "(x)".

7.6 Interpreting Listing
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Chapter 8
Trigger Functions

Overview

(1) The term "trigger" refers to a signal which determines the timing to start or
stop recording.

(2) There are following three different types of trigger sources - the signal from
which the trigger is derived.

@ Internal triggers [ch1 to ch4, ch(A,B), ch(C,D)]
- The trigger is derived from the analog input signals to channels 1 to 4 or the
logic inputs to channel groups A to D.
- The trigger function monitors the state of the signals, and is activated when a
predetermined signal state occurs.

@ External trigger [external]
- The trigger is activated when the EXT TRIG terminal is shorted or the signal

input falls below 0.7 V.
- The external trigger facility enables the unit to be synchronized to other
equipment. It also enables a number of 8853 units to be synchronized for

parallel use.
®@ Timer trigger [timer]
- The timer trigger is activated between predetermined start and stop intervals.
- Use the timer trigger for fixed time recording.

(3) Trigger mode setting (except in the X-Y recorder function)
This determines whether the trigger is accepted repeatedly after once
completing a measurement operation.

(4) Pre-trigger and trigger timing settings
- The pre-trigger setting determines how much data is captured before the

trigger event.
- The trigger timing setting refers to which start and stop events controlled by

the trigger.

If setting all of the trigger sources to OFF, the data is captured immediately

after measurement starts. (free run)

8.1 Overview
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8.2 Trigger Screen

- Press the key, and the trigger screen appears.
- The trigger settings are made on this screen, some items however can be set

on the display screen as well.

Memory recorder
and FET Recorder X-Y recorder
Internal trigger Yes Yes Yes
External trigger Yes Yes Yes
Timer trigger Yes Yes Yes
Trigger mode Yes Yes No
Pre-trigger Yes No No
Trigger timing No Yes Yes
o TRIE ek MEMORY At @ Trigger logical operator (See Section 8.5.)
@‘M and/or 0.R gg g
Chi(A,B) LEVEL ;?;Sé sex (ov) @ Internal triggers (See Section 8.3.)
FILTER O @ External trigger (See Section 8.4.)
@- Rty en @ Timer trigger (See Section 8.9.)
ch3 oFF ® Trigger mode (See Section 8.6.)

® Pre-trigger (See Section 8.7.)

cha OFF . . .

GM @ Trigger timing (See Section 8.8.)
T external OFF

@—\timer aFF

®\tr g mode AUTO
| vre-trig 0%

i
&

Memory recorder and FFT

F*kk TRIG kkx RECORDER ’95-@6-01 kkx TRIG *Fksk X-ycont ’95~@8-0Q1
12:00 12:00@
and/or andsor O R
chi(A,B) LEVEL level e (ov) chi(A,By LEVEL level S0% (ov)
slope 1 slope 2
filter F filter OFF
chz2(C,D) OFF ch2(C,D) OFF
ch3 aFF Ch3 OFF
@ cha oFF cha OFF
@\ external OFF @\External OFF
™S~ timer aFF @/timer oOFF
trig mode SINGLE
@//timina START @4/txmins START
Recorder X-Y recorder

8.2 Trigger Screen
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8.3 Internal Triggers

- All of the analog inputs and logic inputs can be used as the basis for trigger
signals.

- These are five types of analog triggers using the analog input signals, and
logic triggers using the logic inputs.

- The trigger filter can be used for the level trigger and logic trigger.

— Level trigger (See Section 8.3.1.)

— Window trigger (See Section 8.3.2.)

Analog triggers * Time out trigger (See Section 8.3.3.)

— * Glitch detection trigger (See Section 8.3.4.)

—— ¥ Event trigger (See Section 8.3.5.)

Logic trigger  (See Section 8.3.6.)
*: The time out trigger, glitch detection trigger, event trigger, and trigger

filter cannot be used, if the trigger logical operator (see Section 8.5) is set
to AND.

Combinations of the functions and internal triggers available

Men;?lrg/ I;Ie:c_:l_order Recorder X-Y recorder
Level trigger Yes Yes Yes
Window trigger Yes Yes Yes
Time out trigger Yes No No.
Glitch detection trigger Yes No No
Event trigger Yes No No
Logic trigger Yes Yes Yes

- Either the analog triggers or logic trigger can be used for channels 1 and 2.
- Only the analog triggers can be used for channels 3 and 4.

Channel 1 (A,B) Analog channel 1 or logic inputs (channel A and B)
Channel 2 (C,D) Analog channel 2 or logic inputs (channel C and D)
Channel 3 Analog channel 3
Channel 4 Analog channel 4

8.3 Internal Triggers
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Internal triggers < .

timer

dekk TRIG ko

Chi(A,B?

chz{(C.,D>

external OFF

MEMORY ’9E-0E-01
12:02
and/ar oRrR
levet €04 (1@mV)
slope ki
FILTER 20022 (202ng)
LOGIC pattern g(@1xX@1xXQ1]p
and/or oFr
fitter CFF
WINDOW Uupper T54 (Z25mV)
lower 2% (-25mV)
GLITCH tesvel S04 (V)
slope k)
width ¢1@ (inps)
OFF
LOGIC

Background

Trigger mark

ﬂ : This indicates the point when the trigger is activated (the trigger position).

Trigger level

100 %
80 %
60 %

40 %

20 %

0 %

Trigger direction (slope)

J

- - - = Trigger level

Trigger level

- When there is no magnification or
compression in effect and no waveform display
is scrolled along the voltage axis, the lower
limit on the screen is 0 % and the upper limit
is 100 %.

- By using the soft keys or the rotary knob
(VALUE), make the setting in 1 % steps.

Soft key indication

: Decrement in 1 % steps

: Increment in 1 % steps

: Decrement in 10 % steps
: Increment in 10 % steps

Soft key indication
: The trigger is activated when the

[rising] signal crosses the trigger level in
the upward direction.

: The trigger is activated when the

[falling] signal crossed the trigger level in

the downward direction.

8.3 Internal Triggers
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8.3.1 Level Trigger (LEVEL)

- This trigger is activated when the input signal level crosses a predetermined
level (0 % to 100 % of the range) in a particular direction ( "slope": I or 1).

~Trigger mark

~-Trigger mark

Trigger level
Input signal

Trigger level
Input signal

Upward trigger direction ( 1) Downward trigger direction ( 1)

- Using the trigger filter requires the condition to be stable in the filter width
before the trigger is activated. This provides a mechanism for avoiding
spurious triggers caused by noise.

Example Trigger direction ( I) Filter width _Trigger mark

Trigger level oo TAWE E ...... I... 5 .......... :‘: .............

Input signal
Noise fluctuations do not cause a ftrigger.

Procedure (Setting screen: trigger)

@ @ @ 1. Move the flashing cursor to O as shown in
I — r— )’95;29531 the figure on the left for the channel to be set.
o anasdr ;e ot cdosmy; @ 2. Press the [EaV/gl soft key to set to the level
[FrLTER] 00R2_(Sus) trigger.
ch2(c,D) OFF \“® &8
__ Soft key indication

© : OFF
cha "® BPEEVEEE : Level trigger
external OFF [WINsled¥| : Window trigger
remeroere [EeTedlel : Logic trigger

: Glitch detection trigger
EIVI=EIVEE - Time out trigger

Pressing the key changes the soft key
indication menu.

3. Set the trigger level in the "level" item, @. [0 % to 100 %)]
- The setting is variable in 1% steps by using the soft keys.
- The trigger level is indicated in the voltage value in @.

8.3 Internal Triggers
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4. Select the trigger direction (slope) in the "slope" item, @ as shown in the
figure on the previous page.

Soft key indication

: Rising

: Falling

5. Press the [g]®]33i soft key in ®. (Only in the memory recorder and FFT
functions)

Soft key indication

HINI: : Trigger filter
A1 : Event trigger (See Section 8.3.5.)

6. Set the trigger filter in ® as shown in the figure on the previous page.
[OFF, 2 to 4000]
- The filter width (the specified number multiplied by the sampling interval)
is displayed in @ as shown in the figure on the previous page.
- In the recorder and X-Y recorder functions, it is only possible to set this to

ON or OFF.
[Filter width : 40 ms (32 ms in 400 ms/division) in the recorder function, 32
ms in the X-Y recorder function]

This cannot be used when AND is selected in the trigger logical operator (see
Section 8.5).

It is also possible to set the trigger level and direction (slope) on the display
screen.

1. Select the channel to be set in O as shown in

the figure on the left.
[CH1 to CH4]

2. Set the trigger direction in @. [ I, 1]

[= 3 & H X H
200mVi 5@% 10mV 0% 1@my 5o

3. Set the trigger level in @). [0 % to 100 %)

- The trigger level is shown on the screen by a
broken line, @.
- The trigger level is indicated in the voltage

2eomv

value in ®.

Example

100 %

To apply a trigger at point A or point B on the
waveform shown on the left, use the following
settings.

trigger level: 70 %

50 % §-- .
” Point A trigger direction: T
i ] trigger level: 30 %
0%L Point B trigger direction: 1

8.3 Internal Triggers
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8.3.2 Window Trigger (WINDOW)

The window trigger is applies to lower and upper limits; when the input signal
goes outside these limits, the trigger is activated.

~Trigger mark - _Trigger mark

Upper trigger limit

Lower trigger limit

Input signal

Procedure (Setting screen: trigger)
@ @ @ @ 1. Move the flashing cursor to @ as shown in

F#kk TRIG ok MEMORY / '9p-08-01 the figure on the left for the channel to be set.
and/ o OR
chi(a,B) upper  1or/[(zaanvy’ 2. Press the [JIINpJel] soft key to set to the

window trigger.
[OFF, LEVEL, WINDOW, LOGIC, GLITCH, TIMEOUT]

Pressing the key changes the soft key
indication menu.

ch2(C,p» 0OFF
ch3 OFF

Ch4 OFF

external OFF

timer oFF 3. Set the upper trigger limit in @, and the
lower trigger limit in @.

- The setting is variable in 1% steps.
[0 % to 100 %]

- The lower limit cannot be set higher than the
upper limit.

- The trigger level is indicated in the voltage
value in @.

8.3 Internal Triggers
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It is also possible to set the upper and lower trigger limits on the display

csri0FfFF

screen.
@ @ @ @ 1. Select the channel to be set in O as shown in
# MEM % 1riSiSINGLE Ulund X KU fﬂww the figure on the left. [CH1 to CH4]

{soms/iwni |

2. Select the upper or lower limit in @.

Soft key indication

= upper BN |
lower . B \//: }’(Indication in @)

3. Set the corresponding level. [}, 1,10} ,101]

* The corresponding limit is shown on the
screen by a broken line, @.
* The trigger level is indicated in the voltage

By hE DS R3O e O
10MY. 50% 1onV 507 1@9mY S50% . 10mYiSoy
TN ECE— 20emy

@ value in ®.
Example
100 % il Lo To apply a window trigger to detect when the
S R L waveform shown on the left goes outside the
R S hatched area, use the following settings.
Upper limit -+ A
Upper limit: 75 %
Lower limit: 25 %
50 %
Lower limit e A AL Y 2
0%

8.3.3 Time Out Trigger (TIMEOUT)

- The time out trigger is activated when more than a certain time interval
elapses between successive occasions on which the input signal crosses a
predetermined trigger level (0 % to 100 %) in the up or down direction, (set by
the “trigger slope" ).

Trigger direction ( T) Time out width
Ji Trigger mark

Trigger level- = # - -\c - . I -

Input signal

- This can therefore be used to detect missing pulses in an encoder output etc.
* This can be used in the memory recorder and FFT functions.

8.3 Internal Triggers
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Procedure (Setting screen: trigger)

The time out trigger can be set when OR is selected in the trigger logical
operator (see Section 8.5). (D as shown in the figure on the left)

® @

MEMORY 'pses-21 1. Move the flashing cursor to @ as shown in
oR
tevel  7ex (20emvs _® the figure on the left for the channel to be set.
ey ope TmoeE (MM)\(—D 2. Press the {[NI=eIUE) soft key to set to the time
out trigger.
ch3 OFF \©

[OFF, LEVEL, WINDOW, LOGIC, GLITCH, TIMEOUT]
3. Set the trigger level in the "level" item, .

gxternal OFF

timer DFF [Oo/otO 1000/0]

The trigger level is indicated in the voltage

value in @.

O R s

4. Select the trigger direction (slope) in the
"slope" item, ®. [T, 1]

5. Set the specified number in the "width" item,
®. [2 to 4000]

The time out width (the specified number
multiplied by the sampling interval) is
displayed in @.

It is also possible to set the trigger level and direction (slope) on the display

screen.
* M ErieiSINGLE ot I B4 1. Select the channel to be set in @ as shown in

cs

the figure on the left. [CH1 to CH4]

""" R R SRR @ 2. Set the trigger direction in @. [T, 1]
e T B R AT P TR v T 2 4
3. Set the trigger level in @. [{, 1,10!,101]

- The trigger level is shown on the screen by a
broken line, @.

- The trigger level is indicated in the voltage
value in ®.

8.3 Internal Triggers
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Example Detecting missing pulses of 500 Hz (period 2 ms) in an encoder output.

Settings

- Control the voltage axis range so that the waveform is kept within the
screen.

- Time axis range: 2 ms/division (sampling period 50 u s).

Trigger conditions
- Trigger direction: rising (slope = I), time out width setting: 50 (2.5 ms).
- The trigger level is set close to the peak value in an encoder output.
- The time out width is set to be slightly longer than the period of the signal (2 ms).

.o 5 7] 10

T -

j$HE

i

S5 ey e ey e g e e o
T

T

i

5 50 R U [V A (C  GUUS [ O 40
EE

i

3
CH1 % : :

_! 2mss/div  95-06~01 12:00:04

8.3.4 Glitch Detection Trigger (GLITCH)

- The glitch detection trigger is activated when the input signal crosses a
predetermined trigger level (0 % to 100 %) in the up or down direction, (set by
the "trigger slope") and then returns to the same level in the opposite direction
within a set time (the glitch width).

Trigger direction ( I) Trigger mark
Glitch width [T

Trigger level------- e N LN ] . ‘..5 ..........

e

The pulse widths are longer than the
glitch width, so there is no trigger.

Input signal

- This thus detects particularly narrow pulses.
- This can be used in the memory recorder and FFT functions.

8.3 Internal Triggers
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Procedure (Setting screen: trigger)
The glitch detection trigger can be set, when OR is selected in the trigger
logical operator (see Section 8.5). (D as shown in the figure on the left)

@0 %@

1. Move the flashing cursor to @ for the

%k TRIG F%%
and/or
chi(A,B)

ch2(C,D) OFF

chi3 aFF

cha OFF

gxternal OFF

timer OFF

e
1
i

cn—
no<

E

ATMH =
o

1
e
]

MORY

S0

a2
2212 (ISWS\

12

(400m\y

’9E~-08-01

oe@

channel to be set.

'® 2. Press the soft key to set to the glitch

detection trigger.

‘® [OFF, LEVEL, WINDOW, LOGIC, GLITCH, TIMEOUT]

3. Set the trigger level in the "level" item, @.
[0 % 1o 100 %]

The trigger level is indicated in the voltage
value in @.

4. Select the trigger direction (slope) in the

"slope" item, ®. [T, 1]
5. Set the specified number for the glitch width
in the "width" item, ®. [2 to 4000]

The glitch width (the specified number
multiplied by the sampling interval) is
displayed in @.

It is also possible to set the trigger level and direction (slope) on the display

screen.

P 2@

* MEM =% trig:SINGLE CH!

seme X1

csr

0

glit fL
FF

404

@ Swigm s/fdw)

4

1. Select the channel to be set in @ as shown in
the figure on the left. [CH1 to CH4]
2. Set the trigger direction in @.

Soft key indication

: Trigger direction (slope = I)

: Trigger direction (slope = 1)
'@ 3. Set the trigger level in Q. [0 % to 100 %]

- The trigger level is shown on the screen by a
broken line, @.

- The trigger level is indicated in the voltage

value in ®.

8.3 Internal Triggers
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8.3.5 Event Trigger (EVENT)

- The event trigger is activated when the input signal has crossed a
predetermined trigger level (0 % to 100 %) in the up or down direction (set by
the "trigger slope") a particular number of times after beginning measurement
operation (in the trigger wait state).

Trigger direction ( 1)
Setting count: 3

Trigger mark

| Three
; W times
Trlgger level .‘, ................................................................................

Input signal

Start measurement (counting)

- This can be used in the memory recorder and FFT functions.

When the trigger mode is set to REPEAT:

Counting from twice onward starts after the previous recording and display
finish.

Trigger direction ( 1)
Setting count: 2

/\.

Trigger level-

D U | |
e Deg I »e
Ll LA g L L]

Count | Recording Display Count | Recording :Display:

u
-Y--
N
7.
N

| Y, Y
: Start measurement  There are not counted during recording
: and display.

8.3 Internal Triggers
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Procedure (Setting screen: trigger)

The event trigger can be set, when OR is selected in the trigger logical
operator (see Section 8.5). (U as shown in the figure on the left)

@ ® 9@

¥4k TRIG #¥* JEMOR Y ' 95-06-01
12:00
andyor OR
Chida,B) LEVEL level 604 (BoemV)
S1opE 3
ek
th2(C,D) OFF x
th3 oFF

ch4 OFF

external OFF

timer OFF

®
@
©®

1. Move the flashing cursor to @ for the channel

to be set.

2. Press the [HaVdH soft key to set to the level
trigger. [OFF, LEVEL, WINDOW, LOGIC, GLITCH,

TIMEOUT]

3. Set the trigger level in the "level" item, ®.

[O % to 100 %]

The trigger level is indicated in the voltage

value in @.

4. Select the trigger direction (slope) in the

"slope" item, ®. [ T,1]

5. Press the [3Y[38 soft key in ®, and the event trigger is selected.

Soft key indication

| 2YSNEE | - Event trigger

6. Set the event count in (. [OFF, 2 to 4000]

: Trigger filter (See Section 8.3.1.)

The OFF setting is equivalent to a simple level trigger (see Section 8.3.1),

that is, a count of 1.

It is also possible to set the trigger level and direction (slope) on the display

screen. (See Section 8.3.1.)
Example

/Q B

To apply a trigger at the point A or point B on
the waveform shown on the left, use the

following settings.

Point A

Point B

trigger level: 50 %

trigger direction: slope = T
event count: 3

trigger level: 70 %

trigger direction: slope =1
event count: 2

8.3 Internal Triggers
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8.3.6 Logic Trigger (LOGIC)

- Logic triggers are derived from the logic inputs.
- A trigger pattern and logical operator (AND or OR) are specified, and when

the conditions are met, the trigger is activated.
- Using the trigger filter means that the trigger conditions have to hold for the

specified interval in order to activate the trigger.
- The settings are made in groups of eight logic channels on channel 1 (A, B),

and channel 2 (C, D).
Channel 1 (A, B): Setting for the channel group A (1 to 4) and channel group

B (1 to 4)
Channel 2 (C, D): Setting for the channel group C (1 to 4) and channel group
D (1 to 4)
Procedure (Setting screen: trigger)
@ @ 1. Move the flashing cursor to D as shown in
kA TRIE Awx , MEMORY tesrgeoe the figure on the left for channel 1 (A, B) or
chi(a,B) pattern g[10XX01X0J5 ® channelZ(C, D).

ch2{(C,D) OFF

ch3 OFF

—I® 2. Press the [Keej[¢ soft key to set to the logic

trigger.
[OFF, LEVEL, WINDOW, LOGIC, GLITCH, TIMEOUT]

o T Pressing the key changes the soft key
iT;Z:nal S:E indication menu.

3. Set the trigger pattern in @.

srelcRiE® STVESY
Soft key indication
: Ignore signal
I : Low level signal
pattern A[10XX01X0]B I : High level signal
A A
C D 4. Select the trigger pattern logical operator in
CHA:1to 4 CHB:1to 4 .
CHC CHD
Th ttine for ch 11 (A B) Soft key indication
e setting for channe , . . .
corresponds to logic channels A1 to BEECE : The trigger conditions hold, if any
A4, and B1 to B4. one of the logic signals agrees with

the trigger pattern.

B : The trigger conditions hold, if all of
the logic signals agree with the
trigger pattern.

8.3 Internal Triggers
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( NoTE )

5. Set the trigger filter in @. [OFF, 2 to 4000]
- The filter width (the specified number multiplied by the sampling interval)

is displayed in ®.

- In the recorder and X-Y recorder functions, it is only possible to set this to

ON or OFF.

(The filter width is 32 ms in the time axis range of 400 ms/division, and 40
ms in the other ranges, in the recorder function. It is 32 ms in the X-Y
recorder function.)

This cannot be used, when AND is selected in the trigger logical operator
(see Section 8.5).

- The trigger is not activated even if the trigger conditions hold when starting

measurement.

- The trigger is activated, when the trigger conditions hold after they don’t

hold first.
Example
(1) When the trigger pattern is set to (2) When the trigger pattern is set to
"A[10X X 10X X]B" with the operator OR.  "A[10X X 10X X]B" with the operator AND.
j— 1igger mark Trigger mark—pgg
CHA1 1 CHA1 1
CHA2 0 CHA2 0 |
CHA3 X CHA3 X !
CHA4 X CHA4 X
CHB1 1 CHB1 1
CHB2 0 CHB2 0 ;
CHB3 X CHB3 X
CHB4 X CHB4 X
Start measurement operation Start measurement operation

8.3 Internal Triggers
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8.4 External Trigger (external)

- The external input is available as a trigger source.
- The external trigger is activated by either shorting the EXT TRIG terminal or
applying a falling edge signal going below 0.7 V.

Procedure (Setting screen: trigger)

Kxk TRIG Hk# MEMORY "e5-05-01 1. Move the flashing cursor to the "external"
anaser oF item, O as shown in the figure on the left.

2. Set the external trigger ON or OFF by using
the soft keys. [OFF, ON]

ch2(C,D} OFF
cha3 OFF

cha OFF

@-——— external

timer OFF

trig mode EINGLE
pPre-tirig @7
5]

Input circuit Input voltage range -5V ito+10V |nput terminal (rear pane|)

—o—+5V N

f @O @)

2 kQ

EXT TRIG

terminal 470 Q

s

*STOP GND
IEMOTE EXT TRIG TRIG OUT

1000 pF——

EXT TRIG terminal
(Mini-jack, 3.5 mm dia.)

The external trigger facility can be used to synchronize a number of 8853 units for
parallel operation.

TRIG OUT terminal '
(See Section 8.10.) EXT TRIG terminal

8.4 External Trigger (external)
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8.5 Internal

, External and Timer Trigger Logical Operator

(and/or)

This setting determines whether the internal, external and timer triggers read
AND or OR to produce the final effective trigger.

(Setting screen: trigger)

@

1. Move the flashing cursor to the "and/or" item,

Procedure
gk TRIG ook
chi{A,B) OFF
ch2(C,D) OFF
cCh3 DFF
ché OFF
external 0OFF
timer oFF
trig
rre-t
DR

and/or

@D as shown in the figure on the left.

MEMORY '35-08-021
12:03

2. Make the setting by using the soft keys.

Soft key indication
BEGEEE - Triggering occurs if any one of the
trigger conditions hold.
I : Triggering occurs only if all of the
trigger conditions hold.

When setting to AND:

- The time out trigger, glitch detection trigger and event trigger cannot be used.

- Trigger filter cannot be used.
- The trigger conditions are considered to hold, if the waveform is above the

Example

trigger level, when the trigger direction is slope = T, (if it is below the trigger
level, when the trigger direction is slope = 1).
and/or AND setting

Channel 1(A ,B) : level trigger (level: 70 %, direction: slope = I)
Channel 2(C, D) : level trigger (level: 50 %, direction: slope = I)

CH1 CH1 . CH1

—P < 14——§~
CH2 : : CH2 ! CH2: CH2: :
: 2 - v : :

T

—70 %

50 %

‘12:24:36

1
Channel 1 waveform CH1| Period in which channel 1 trigger condition holds

Channel 2 waveform ’C, HZ,} Period in which channel 2 trigger condition holds

8.5 Internal, External and Timer Trigger Logical Operator (and/or)
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8.6 Trigger Modes (trig mode)

- The trigger mode is variable in the memory recorder, recorder, and FFT

functions.

- It determines whether triggers are activated repeatedly after a recording

operation is completed.

Procedure (Setting screen: trigger and display)

#kp TRIG Hdk MEMORY '385-08-01
12:00@
and/onr or
chi(A,B) LEVEL level T@N ({Boomv)
zlope E
FILTER OFF

chz(Cc,D! OFF
chi OFF

Ch4 OFF
external OFF

timer OFF

trig mode SINGLE
@7

rre-trig

SINGLE REPEAT AUTO

Trigger screen

cer.

¥  trig CNNUEME Gillee 1 7074 @O
2 %1 QFF

REFEAT

NOTE

Display screen

(free run)

1. Move the flashing cursor to the "trig mode"
item, @ as shown in the figure on the left.
2. Select the trigger mode by using the soft keys.

Soft key indication
Sl [cIN® : The trigger is activated once (when

measuring once).

RIS NE : The trigger is activated repeatedly

(when measuring each time the
trigger event occurs).

LUCAEOM : The trigger is activated repeatedly.

If approximately 1 second elapses
without the trigger being activated,
recording starts automatically (for
checking input waveforms, etc.).

- If all triggers are disabled, the measurement operation begins immediately.

- The trigger mode is not available in the X-Y recorder function.
- AUTO is not available in the recorder function.

8.6 Trigger Modes (trig mode)
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8.7 Pre-Trigger (pre-trig)

- The pre-trigger function is available in the memory recorder and FFT
functions.

- The moment the trigger occurs, the time related to the waveform being
recorded can be set. The waveform before the trigger can be recorded.

- The portion of the recording before the trigger point is set as a percentage of
the recording length.

Procedure (Setting screen: trigger and display)

1. Move the flashing cursor to the "pre-trig"
item, @ as shown in the figure on the left.

cha OFF

external OFF

rimer. o 0FF 2. Make a setting by using the [}] and
tris mods singLe keys or the rotary knob.

- [0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100, -50
@M” % t0 -950 %(*)]
o MEM % tris SINGLE Gl s 707 e (*); The values between -50 % and -950 % are
— S = set in 50 % steps. However, if the recording
length is 12500 divisions or more, only -50
and -100 settings are possible.

Display screen

Example 7] : Recorded range (recording length) Trigger mark
fad

70%

74—————}2

[70 %] : Recording 70 % of the
recording length before the AAAAAAAAAAAAAAAAAAN
trigger

. 50% | 50%

[50 %] : Recording 50 % of the

recording length before the ~V] PAAAAAAAAAANNAN
trigger o
5% <=
[5 %] : Record_lng 5 % of the WWW
recording length before the :
trigger ; 100% N

_______________________

[-100 %] : Recording begins one
recording length after the
trigger

8.7 Pre-Trigger (pre-trig)
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- If all the trigger settings are disabled, the pre-trigger cannot be set.
- When the pre-trigger setting is between 2 and 100% inclusive, the trigger is
not accepted during a time for the pre-trigger after starting the
measurement. In this interval the message "pre-trig wait" appears on the

screen. See Example below.
- In the interval until a trigger is applied, the message "wait for trig" appears.

Example When the pre-trigger is set to 95 %

No trigger is accepted for 95 % of the recording length, after starting the
measurement.

95 % of the recording length

e |

e——————  pre-trig wait. »— wait for trig.
7!

; 95% i 5%

< e e

/4
Trigger is not accepted.
<+———— Recording length

e
Start measurement operation

% ; Recorded range

8.7 Pre-Trigger (pre-trig)
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8.8 Trigger Timing (timing)
- Trigger timing is available in the recorder and X-Y recorder functions.
- This setting determines whether the trigger controls starting or stopping the

recording or both.

Procedure (Setting screen: trigger)

¥k TRIG ok RECORDER Po5-95-01 1. Move the ﬂashing cursor to the "timing" item,
L e e (D as shown in the figure on the left.
ety oes TR o 2. Set the trigger timing by using the soft keys.
Soft key indication
e o : Recording starts when the trigger is
cha oFF applied.
sxternal OFF .| : Recording starts only when the
remero et START key is pressed, and stops
O — tris mode siNoLE ' when the trigger is applied.
SR o e Saely - START&STOP
Recorder function Recording starts when the trigger is

applied, and stops when the trigger
is applied next.

“ If all the triggers are disabled, the trigger timing setting is ignored, and the
v measurement operation begins immediately.

8.8 Trigger Timing (timing)
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8.9 Timer Trigger (timer)

- The timer trigger is useful for carrying out recordings at fixed times.
- It activates a trigger at a predetermined interval from the start time to the
stop time.

Interval

Start time / J \ Stop time

>
€ n >

I I f I

Trigger Trigger Trigger Trigger

Procedure (Setting screen: trigger)

kS TRIG Amx RECORDER  '25-96°01 1. Move the flashing cursor to the "timer" item,
andsor OR
thica.B) OFF (D as shown in the figure on the left.
chz(C.D) OFF 2. Press the [of] soft key, and the setting items
appear on the right.
cCh3 aFF
3. Set the time to start triggering (start time) in

cha OFF

the "start" item, @. [months, days, hours, and
minutes]

Press the key to set to the current time.

ot
3
m fo
el ]
= |
a
o
|
m

O
B
[SESES)
e

ol
[

4. Set the time to stop triggering (stop time) in
@ the "stop" item, @. [months, days, hours, and
minutes]

Press the key to set to the current time.

5. Set the timer repeat interval in the "interval"
item, @. [hours, minutes, and seconds]

The date and time settings can be made by using the [, [, [l and
soft keys or the rotary knob.

- If the timer repeat interval is set to "00:00:00", the trigger applies once only,
at the start time.

- Set the start and stop times to times after the START key is pressed.

- When the trigger mode is set to SINGLE, the trigger is activated only once,
at the start time.

* When the trigger timing setting is START&STOP, recording starts from the
start time, and stops after the interval has elapsed. (Recorder and X-Y
recorder functions)

- In the recorder and X-Y recorder functions, even if the trigger logical
operator (see Section 8.5) is set to AND, the timer trigger occurs with OR.

8.9 Timer Trigger (timer)
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Notes when using the timer trigger and other triggers simultaneously.

When AND is selected in the trigger logical operator:

- The timer repeat interval setting for the timer trigger is ignored, and if the
conditions for other triggers hold from the start time to the stop time, the
trigger occurs.

- Measurement stops at the stop time.

When OR is selected in the trigger logical operator:
- Before the start time and after the stop time, if the conditions for other
triggers hold, the trigger occurs.
- From the start time to the stop time, if the conditions for either trigger hold,
the trigger occurs.

8.9 Timer Trigger (timer)
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8.10 Trigger Output Terminal

The TRIG OUT terminal on the rear panel outputs the trigger signal of TTL

level.

Output circuit

+5V

TRIG OUT terminal

/4 /4

Input voltage range : -20 to 30 V
Maximum input current : 500 mA
Maximum input power : 200 mW

Output terminal (rear panel)

Scsi

)0 @l

B

*8TOP GND
IEMOTE EXT TRIG RIG OUT

TRIG OUT terminal

Open collector output

With 5 V output

Active low

Pulth width : approx.1.5 ms
Mini-jack, 3,5 mm dia.

Pressing the key to use the auto ranging function causes a trigger

signal to be output.

Care is therefore required when using the auto ranging function when the
trigger output terminal is in use. (Only a memory recorder function)

8.10 Trigger Output Terminal
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Chapter
Memory Segmentation
Function

9.1 What is the Memory Segmentation Function? (memory div)
- This function is available in the memory recorder function.
- The memory can be divided into blocks for use.

- There are two different functions for different applications of the segmented
memory.

(D The sequential save function (See Section 9.2.)

- The memory is segmented into a number of blocks.

- The successive blocks are used to hold successively triggered recordings,
without displaying or recording on the printer, the floppy disk, etc.

- The recording and display dead time can be reduced.

@ The multi-block function (See Section 9.3.)

- The memory space is segmented into as many blocks as required.

- The user can select any memory blocks as required.

- The waveforms in any two memory blocks can be superimposed, for easy
comparison.

- If the averaging function (see Section 5.3.19) is used, the memory
segmentation function is not available.

- If the roll mode (see Section 5.3.21) is enabled, the memory segmentation
function is not available.

9.1 What is the Memory Segmentation Function? (memory div)
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9.2 Sequential Save Function (SEQUENTIAL SAVE)

- During measurement operation, until all blocks have been filled with data, the
successive blocks are used to hold successively only triggered recordings,
without displaying or recording on the printer, the floppy disk, etc.

- While captured waveforms are being displayed or printed, waveform capture is
not carried out. As a result, if carrying out measurement without using
memory segmentation, the dead time is increased.

Measurement without memory segmentation
(Trigger mode: REPEAT, using the auto print function)

Recording Recording
length o * , length o *
> % > b » —
Input signal : /\A /\/V
@ @ ©) @

/ The waveforms in @ and @
cannot be measured, because
Printer recording of the dead time for display
and printer recording (* in the
figure above).

O] ®

Measurement using the sequential save function

Recording
length

e

e

Data stored in the
segmented memory

- After measurement, any block in which an input signal has been recorded can
be shown on the screen, and recorded on the printer.

T2 H 4

V\/\m

Displaying block 3 of the data

9.2 Sequential Save Function (SEQUENTIAL SAVE)
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Procedure

(Setting screen: status screen (page 2))

(pagez)

doxk STATUES ko '9g5 -

* Y-axisg z

average

™% memory div

* cCompariscon OFF
¥ wave calculation OFF

% Mmeasurement OFF

I

set 1. Move the flashing cursor to the "memory div"
item, D as shown in the figure on the left.

2. Press the [JFel[5 soft key to set to the
sequential save function.

3. Press the soft key, and the memory
segmentation screen appears.

Status screen (page 2)

®

CHCECHY

Fhw SEQUENTIAL ek ATt e 4. Set the recording length in one block in the
"shot" item, @.
2
_,,,,anummlcenm\nl:‘xam|mns|0um1m6;0m The number ofmemory Segmentations is

displayed below. [2, 3, 7, 15, 31, 63]
(See Section 9.4.)

m
3
L
w
T

5. Set the block in which recording starts in the
"start block" item, and the block in which
recording stops in the "end block" item, ®.

6. Press the key, and the display screen

sooofecsca
noooonnna
Vv B

[N |
[OROTON (g Rl Fsy

Vg
(SRR ) [y SRR

appears, then measurement starts.

Memory segmentation screen

Relationship between the trigger mode and the sequential save function
@D When the trigger mode is SINGLE

When the START key is pressed, after data is captured and stored in each
block in order from "start block" to "end block", the data in the "start block"
is displayed on the screen, and the data capture process then automatically
terminates.

@ When the trigger mode is REPEAT or AUTO

- When the START key is pressed, data is captured and stored in each block
in order from "start block" to "end block", but after this last block the data
capture process continues, storing data in "start block" again, and so on,
cyclically.

- When data has been stored in the last block ("end block"), the data in the
"end block" is displayed on the screen. (If the auto print function (see
Section 5.3.20) is enabled, a printed recording is also made.)

(If the auto save function (see Section 13.9) is enabled, the auto save is also
performed.)

- When the STOP key is pressed, this process terminates.

9.2 Sequential Save Function (SEQUENTIAL SAVE)
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7. After measurement, press the key to display the memory
segmentation screen.

8. The bar graph, @ as shown in the figure on the previous page, indicates
which memory blocks are in use.

Example Memory block which is currently displayed on the screen (using block).

12 4 5 6 7 8 9 10 11 12 13 14 15

7

: Memory block containing data I:: Memory block containing no data

9. The number of the memory block whose waveform is to be displayed can be
selected in the "using block" item, ®.

10. The date and time of recording and the recording length for "using block" is
displayed in the box, ® on the lower right of the memory segmentation
screen.

11. Press the soft key to exit from the memory segmentation screen.

- When the averaging function (see Section 5.3.19) is used, the sequential

save function cannot be used.

- When the roll mode (see Section 5.3.21) is enabled, the sequential save
function cannot be used.

- The time (dead time) between after the data is captured into one block and
before the next block waits for a trigger is approximately 12.5 ms when no
bar graph is displayed on the screen, and approximately 30 ms when the bar
graph is displayed.

Related item The "using block" setting and the memory block utilization can be displayed on
the screen. Refer to Section 5.3.22, "Help Function" for details.

9.2 Sequential Save Function (SEQUENTIAL SAVE)
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ock Function (MULTI-B

LOCK)

- Measurement data can be stored in any block.

+ A block that has already been used, can be reused as required, overwriting the
existing waveform data in it.

- The measurement data held in any block can be shown on the display screen.

- The measurement data held in any two different blocks can be superimposed
on the screen, to make comparison of two waveforms easy.

/ \ Superimposed T Display or print

Memory block

Write into memory

vV

9.3 Multi-Block Function (MULTI-BLOCK)
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Procedure (Setting screen: status screen (page 2))

gazh U T ATt e 1. Move the flashing cursor to the "memory
Yraxie pery div" item, @O as shown in the figure on the
%
left.

2. Press the [N soft key to set to the multi-
block function.

~
[e]
ooaooo
ITIITI3

PO~
2 s
(SN

% averages
@‘\# memory div

¥ Comparison OFF 3 P h f k d h
. Press the [{ggly) soft key, and the memo
* wave calculation OFF y’ I'y
segmentation screen appears.
* Mmeasurement QOFF
SEQUE

Status screen (page 2)

#k¥ MULTIELOCK ¥+ '85-26-01 4. Set the number of memory segmentations in
the "division" item, @. [2, 3, 7, 15, 31, 63]
@“\ HI\IHISPH!lililﬁ!ailiilllils;alHHHHEIB!H The maximum recording length that can be

set appears below. (See Section 9.4.)

5. Set the number of the memory blocks to be
used in the "using block" item, .

divisions &3
iseniv

6. When the waveform is not superimposed (see
the next page), set the "ref block", @ to OFF.

n lock 15
lock: ON
€

[agi}

© 800
\”l

s
ef

I SRR 7. The bar graph, ® indicates which memory
blocks are in use.

Memory segmentation screen

Example
Memory block which is curréntly displayed on the screen (using block).

1 2 4 5 6 7 8 9 10 11 12 13 14 15

R— Indicates "ref block".
: Memory block containing data l:]: Memory block containing no data

8. The date and time of recording and the recording length for "using block"
are displayed in the box on the lower right of the memory segmentation
screen, ®©.

9. Press the soft key to exit from the memory segmentation screen. The
remainder is the same as in the usual measurement.

9.3 Multi-Block Function (MULTI-BLOCK)
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When superimposing the waveform

1. Move the flashing cursor to the "ref block" item, @ as shown in the figure
on the previous page.

2. Press the [o]f] soft key, and a block number appears below "ref block". Set
the number by using the ] and [j| soft keys or the rotary knob.

3. The waveform in "ref block" set in step 2 is superimposed on the waveform
in the "using block" (in step 5 on the previous page), and displayed on the

display screen.
+ WWW =

"using block" “ref block" Display screen

- When the averaging function (see Section 5.3.19) is enabled, the multi-block
N function cannot be used.

- When the roll mode (see Section 5.3.21) is enabled, the multi-block function
cannot be used.

- The waveform data in the "ref block" and the "using block" must have the
same recording length in order to be used in a superimposed display.

- Setting the number of memory blocks takes priority over the setting of the
recording length. Because of this, if a small number of memory blocks is
set along with a long recording length, then if the number of memory blocks
is increased, the recording length will automatically be decreased.

- For the relationship between the number of memory blocks and the
recording length, refer to Section 9.4, "The relationship Between the
Number of Memory Blocks and the Recording Length."

Related item  The "using block" setting and the memory block utilization can be displayed on
the screen. Refer to Section 5.3.22, "Help Function" for details.

9.3 Multi-Block Function (MULTI-BLOCK)
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9.4 The Relationship Between the Number of Memory
Blocks and the Recording Length

The table below shows the relationship between the number of memory blocks
and the recording length, according to the number of channels in use (see
Section 12.5.8).

Number of
channels | 4 channels 2 channels 1 channel
Number of
memory blocks '
2 6000 DIV 12500 DIV 25000 DIV
3 3000 DIV 6000 DIV 12500 DIV
7 1500 DIV 3000 DIV 6000 DIV
15 750 DIV 1500 DIV 3000 DIV
31 300 DIV 750 DIV 1500 DIV
63 150 DIV 300 DIV 750 DIV

Notes on the table

@ In sequential save operation

- The recording length has priority over the number of memory blocks.
- The number of memory blocks that can be used can be read off, according to
the number of channels in use and the recording length on the table.

® In multi-block operation

 The number of memory blocks has priority over the recording length.
- The maximum recording length in one block can be read off, according to the
number of memory blocks and the number of channels in use.

9.4 The Relationship Between the Number of Memory Blocks and the Recording Length
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Chapter 1

Decision
Function

Waveform

10.1 Overview

- The waveform decision function can be used in the memory recorder function
SINGLE format and X-Y format, and in the FFT function SINGLE format.

- This function provides a pass/fail decision (GO/NG) for the input signal with
respect to an arbitrarily defined decision area.

- It can be used to detect abnormalities in the input waveform.

- The decision result is output from the rear panel, for production line
applications.

10.1 Overview
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Waveform decision mode - REEEEEEEETTES Stop mode -------------

r-
1
1
i
1

Decision area——____|

GO

5 Stop on a pass decision.

>

ouT
Input waveform

NG

Stop on a fail decision.

Decision result is fail if the
waveform leaves the
decision area at any point.

GO&NG

Stop on either decision, pass or fail.

GO

Stop on a pass decision.

/\/ e
Stop on a fail decision.

GO&NG

ALL-OUT

Decision result is fail if the
waveform is entirely
outside the decision area.

Stop on either decision, pass or fail.

t
'
i
I
I
I
¥
i
i
H
i
i
i
i
1
1
1
'
I
i
i
1
H
1
1
H
i
1
1
i
1
1
1
|
1
' — Y
I
1
1
1
1
1
1
1
1
1
1
1
1
1
t
1
1
[
1
i
1
1
i
i
1
1
1

10.1 Overview
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10.2 Waveform Decision Mode Setting (comparison)

Procedure (Setting screen: status (page 2))

@ 1. Move the flashing cursor to the "comparison"

TEa22570° T TtiEted! item, O as shown in the figure on the left.

¥ Y-3gxig zoom tcenter)

EEé 2% §§2 2. Select the required decision mode by using

v eversse o the soft keys.

T omenery e ol Soft key indication

4 comparison : Waveform decision is not performed.

4 weve cotcuration  arr EEEIEEE : Decision result is fail if the

v measurement oer waveform leaves the decision area at

any point.

T ST /NHETeVRE] : Decision result is fail if the

waveform is entirely outside the
decision area.

EECEIDE - Graphic editor screen (see Section
10.4) appears.

Memory recorder function

10.2 Waveform Decision Mode Setting (comparison)
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10.3 Stop Mode Setting (stop mode)

Procedure (Setting screen: status (page 2))

1. Move the flashing cursor to the "stop mode"

HbE SIATUE ek ssres-0 item, D as shown in the figure on the left.
®* Y-&2xis Zeom {(center: .
fhz i o 2. Select the required stop mode by using the
cChZ X1 EQ
ne < ek soft keys.
* average FF
®omemory div °F Soft key indication
"Bl : Stop operation only after a pass.
= COmMPAarison oyt . .
stop mode IEY<E : Stop operation only after a fail.
* WwWave calculation OFF -
IleIANW : Stop operation regardless of the
¥ MEasSUrement OFF d .. lt
ecision result.
I : Graphic editor screen (see Section
NG CeaT Ty

: 10.4) appears.
Memory recorder function

When the waveform decision mode (see Section
10.2) is disabled, this setting cannot be made.

Trigger mode and stop operation
(D When the trigger mode is SINGLE:
Measurement continues until the operation stop then stops.

@ When the trigger mode is REPEAT or AUTO:

After the operation stop, the unit returns to the start state.
Pressing the STOP key terminates measurement.

When the trigger mode is SINGLE, the waveform decision mode is OUT, and the
stop mode is NG. (The sampling of the input signal waveform continues until a

Example

fail decision.)

Pass decision

Waveform
sampling i 7 Go
S
Input waveform Decision

Fail decision

Wavefprm NG Operation

sampling > % stops

Input waveform Decision

10.3 Stop Mode Setting (stop mode)
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When an operation stop occurs

- When the auto print function (see Section 5.3.20) is enabled, the waveform

is printed when the operation stop occurs.

- When the auto save function (see Section 13.9) is enabled, the waveform is

saved when the operation stop occurs.

- When the sequential save function (see Section 9.2) is used, data is stored in

( NOTE

memory when the operation stop occurs.

- When the roll mode (see Section 5.3.21) is enabled, the waveform decision

function cannot be used.

- When the trigger mode is AUTO, the trigger point may move, and NG may

occur. Measure in the SINGLE or REPEAT mode.

- The waveform decision function comprises two operations: @ capturing the

data and @ making the decision. These are repeated alternately, and
therefore during the decision making, no data is captured. Note therefore
that this function cannot be used for continuous monitoring of the input
signal.

- The time required to make the decision is approximately 66 ms. (This does

not include the time to capture the data or the display time.)

- The following table shows the approximate time for the decision cycle, when

making a decision on approximately two cycles of a sine wave on the screen.

Number of phannels Time axis Recording | Compression lnterpo[ation Decision
for decision length factor function cycle

1ch 50 us 15 DIV 11 DOT 235 ms

2 ch 50 us 15 DIV 11 LINE 300 ms

1ch 50 us 150 DIV 110 LINE 265 ms

- When using the manual print function, the decision area is printed as well

as the waveform.

- The input waveform is automatically shown in high intensity, and the

decision area in low intensity.

- In the FFT function, the screen displays are different from those in the
memory recorder function, as follows.

kk STATUS Fkakk 9g-12-12 4% GRAPHIC EDITOR %% *95-12~12
(pagez) 12:00 . 12:00
dot/lineg LINE
print mode WAVE
aute print OFF
aute save OFF
— compariszon LT
sStop mode GOENG
channel concditionsg
chi ch2z ch3 chd
Anaflog
rgngec/aiv) 1emv 1Qmy sov 1y
ppsition S0% So0% 507 S04
cpupling DC DC DC DC
flitter OFF OFF OFF OFF
Getien)

Status screen (page 2)

—— Waveform decision mode
Stop mode

Graphics editor screen

10.3 Stop Mode Setting (stop mode)
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10.4 Using the Graphics Editor (GRAPHIC EDITOR)

- The graphics editor can be used in the memory recorder function SINGLE
format and X-Y format, and in the FFT function SINGLE format.

* The graphics editor allows you to draw the waveform decision area directly on
the screen.

Procedure (Setting screen: status (page 2))

@ 1. Move the flashing cursor to the "comparison"
FEE STATUS xkx 'ss-gs-01 item, @ as shown in the figure on the left.
T RS (ngfﬁ?er) 2. Press the [B¥I) soft key, and the graphics
End i 264 editor screen appears.
® averase OFF
* memory div oFF 3. The waveform decision area can be set up by

selecting the appropriate editor commands by
using the soft keys. (See Section 10.5.)

* Comparison

* wave calculation OFF
#omeasurement oFF Soft key indication
I : Draw a chain of straight-line
OF F Segments
Memory recorder function TN : Fill the closed curve surrounding the
arrow cursor
*x%x GRAPHIC EDITOR %% '95;%73

21 : Reverse the sense of all pixels
IENEFTN : Capture the displayed waveform
into the graphics editor
EFEEEM : (parallel) Spread out the display
pattern by parallel movement
EEETM : Use the block cursor to erase
selected portions
B3 : Clear a rectangular area
IBEIETIE : (2!l clear) Clear the whole screen
ITEEE : Undo the previous operation

] _ : Save the decision area in memory
Graphics editor screen B : Exit from the graphics editor

change the soft key indication menu.

10.4 Using the Graphics Editor (GRAPHIC EDITOR)
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10.5 Details of the Graphics Editor Commands

@ line Draws a chain of straight line segments.
Procedure
Start po{nt Arrow cursor
's5-05-01 1. Press the [[iif§ soft key to enter the line mode.

2. Use the cursor keys to move the arrow cursor
to the start point.

3. Press the 55 soft key to set the start point.

4. Using the cursor keys, move the arrow cursor.

(A dotted line appears, joining the start point
to the current cursor position.)

Line mode
R+ GRAPNIC ERITOR gy oS ge e 5. Press the 53 soft key to make the line into a
vvvvvvvvvvv : T A A solid line joining the start point to the current
VAU IO SO S S cursor position.

XLt

#% GRAPHIC EDITOR #x 'e5-06-01 6. Use the cursor keys to move the arrow cursor
LTTo linE mede St PEEEEL

again.

7. Press the §i soft key to draw another
straight-line segment joining the previous
end-point to the current cursor position.

8. Press the B soft key to exit from line mode.

10.5 Details of the Graphics Editor Commands
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@ paint Fills the closed curve surrounding the arrow cursor.

The closed curve to be filled is a decision area.
Procedure

*x GRAPHIC EDITOR % '3E-Q
-~== paint mocde --- 1z

2: 1. Press the FEIIN soft key to enter the paint
- mode.

2. Use the cursor keys to move the arrow cursor
inside the closed curve to be filled.

3. Press the soft key to fill the area with
solid pixels.

4. Press the [ soft key to exit from paint
mode.

Take care that the required area is completely surrounded. Otherwise the
"paint" may leak out and fill the screen.

10.5 Details of the Graphics Editor Commands
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® reverse

Reverses the sense of all pixels.

Procedure Press the [faag soft key to reverse the video.

%% CGRAPHIC EDITOR #x '9E-QE-01
12

@ storage

Captures the displayed waveform into the graphics editor.

Procedure Press the Hiiglels soft key to capture the displayed waveform into the graphics

editor.

Displayed waveform

+ EEE +

200Qus

trig:SINGLE f
x1 csr:

200 4% /did)

Display screen

After executing the storage command

%% GRAPHIC EDITOR ¥ a8

Graphics editor screen

Regardless of its original display mode, the waveform appears in the graphics
editor screen in low intensity.

10.5 Details of the Graphics Editor Commands
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® parallel Spreads out the display pattern by parallel movement.
Procedure
1. Press the gy soft key to enter the parallel
" G”P“fe—“é?ﬁfeﬁ’f mege --- "FiET3E mode.
pign WEERa
%zgvg‘t é§§§ gii N A 2. Set the amounts for the parallel movement,

@D as shown in the figure on the left.

- Select the item to be set by using the [ soft

key or the| ¥ | and [ & | cursor keys.
(The numerical value is reversed.)

- Set the movement amounts by using the
and [ soft keys or the rotary knob.

ST R OIS SIS NS S I Screen display
Prallel mode high Amount of upward spreading
(in 0.04-division steps)

low Amount of downward spreading
(in 0.04-division steps)

right Amount of rightward spreading
(in 0.025-division steps)

left  Amount of leftward spreading
(in 0.025-division steps)

3. Press the soft key to carry out the
parallel spreading, and create the decision
area.

4. Press the B soft key to exit from parallel
mode.

10.5 Details of the Graphics Editor Commands
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® erase Erases selected portions with the block cursor.

Procedure

Block cursor

1. Press the B soft key to enter the erase
mode.

2. Use the cursor keys to move the arrow cursor
to the start point.

3. Press the B3 soft key to change from the
arrow cursor to the block cursor.

4. Use the cursor keys to move the block cursor,

and erase portions not required.

5. Press the B4 soft key to exit from erase
mode.

dkm GRAEPHIZ

10.5 Details of the Graphics Editor Commands
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@ clear Clears a rectangular area.

Procedure
Start point

. Press the [y soft key to enter the clear

mode.

. Use the cursor keys to move the arrow cursor

to the start point.

. Press the [ soft key to set the start point.

. Using the cursor keys, move the arrow cursor

to set the area to be cleared. (A dotted line
appears, outlining a rectangle with the start
point and the current cursor position at
diagonally opposite corners.)

. Press the B soft key to clear the rectangular

area.

. Press the B\ soft key to exit from clear mode.

all clear Clears the whole screen.

Procedure Pressing the RSl soft key clears the whole screen.

or end.

© undo Undoes the previous operation.
* This undoes the effect of any operation other than save

Procedure Pressing the m soft key to undo the previous operation.

@ save Saves the decision area in memory.

Procedure Pressing the soft key to save the decision area on the screen in memory.

10.5 Details of the Graphics Editor Commands
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4 end Exits from the graphics editor with or without saving
the decision area.

Procedure After pressing the soft key, select the or soft key.

a. VG save the decision area in memory, then exit from the
graphics editor. The decision area can then be used for
waveform decisions.

exit from the graphics editor without saving the decision

area in memory. The decision area is then lost.

If you exit the graphics editor immediately after starting it, or after a save
: command without any intervening commands, then pressing the soft key

exits immediately.

Related item The decision area can be saved to the floppy disk, hard disk, or magneto-optical
disk. (See the @ SAVE command in Section 13.7.1.)

10.5 Details of the Graphics Editor Commands
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10.6 Using the Pass/Fail Decision Output

- Terminals on the rear panel provide an output of the waveform decision
result.

- The signal between the GO and GND terminals is the pass output. (active low)

- The signal between the NG and GND terminals is the fail output. (active low)

- For further details, see Section 14.3, "Pass/Fail Decision Output", and Section
14.4, "Connections to the "External Terminals."

O OHOHO
GTS NG GND START STOP GND
GO/NG OUT REMOTE

O
O

Pass/fail decision output terminals

Rear panel

10.6 Using the Pass/Fail Decision Output
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10.7 Example Waveform Decision Settings
Rising and falling edges from a logic IC are input, and a decision area is
derived from this output. This is used to test ICs for undershoot and

overshoot waveform problems.

(1) First a reference waveform is captured.

* t O L[UerSINGLE Uilp 1 S0 EmS0x A trigger is used so that the same waveform is
Pl always drawn on the screen, then this is
o captured, and displayed in high intensity.

T R v B s BRI U i T
1V 3@y 10mY S@X 1@my S0y 1omVisol

i IR B CICERID S Y RID

Display screen

(2) The waveform decision area is built from this reference waveform.

k% STATUS hokk "ss-06-01 1. Set so that an operation stops if the waveform

* Y-axis zoon (zgprer goes outside the decision area.

chz xt g0y " . "

EHERE g2 - Set the "comparison", O on the status screen
¥ average OFF (page 2) to OUT
# memory div OFF

- Set the "stop mode", @ to NG.
RIS L )
% wave calculation DFF\@
#* Mmeasurement OFF
Status screen (page 2)

weomammic EpiTen ke 'PFiE%E | 2. Press the [QU) soft key to display the
T ‘ S Lo graphics editor screen.

3. Press the soft key, to copy the
displayed waveform into the graphics editor.

Graphics editor screen

10.7 Example Waveform Decision Settings
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4. Press the soft key for parallel spreading
of the waveform.

5. Use the [, 1, and [I2% soft keys, or the

cursor keys and the rotary knob to adjust the
parallel spreading amount.

k% GRAPHIC EDI

--- par

[RLE div
408

6. Press the soft key to carry out the
spreading.

7. Press the [BaQ soft key to exit from parallel
spreading.

8. Press the [Bily soft key, and then the soft
key to save the waveform decision area, to
exit from the graphics editor.

(3) Set the trigger mode (see Section 8.6) to SINGLE.

chi @ - «1 “chiO - x1  Teh3O - k1 cha[ - xid
VO30% 10mV B@¥X 10mY S50%.10mV S50%
SINGLE AUTC

* MEM % trig ENENEEIME CH! leve + S0 Tp304
4us X1 c=r:0F
R
{4 n.ssdivy

vave Judge: NG

A single waveform decision operation is carried
out.

Example failing waveform

(4) Press the | START | key to begin the waveform decision operation.

and the operation stops.

Decision result is fail if the waveform leaves the decision area at any point,

10.7 Example Waveform Decision Settings
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Chapter 11
Calculation Functions

11.1 Summary of the Calculation Functions

- The calculation functions can be carried out in the memory recorder function.
- These are the averaging function (see Section 5.3.19), and the three types
which are listed below.

(1) Waveform processing calculation (See Section 11.2.)

This is a calculation whose result appears as a waveform.

@ Four arithmetic operations @ Absolute value
® Exponent @ Common logarithm
® Square root (® Moving average

@ Differentiation (once and twice) Integration (once and twice)
(© Parallel displacement along the time axis

(2) Waveform parameter calculation (See Section 11.3.)

This is a calculation whose result appears as a numerical value.

(D Average value @ Effective value
® Peak to peak value ® Maximum value
® Time to maximum value (® Minimum value
@ Time to minimum value Area value

® Period Frequency

@ Rise time @ Fall time

@ XY area

(8) Waveform parameter decision (See Section 11.3.3.)

By comparing the result of a waveform parameter calculation with a set value,
a pass/fail decision is reached.

11.1 Summary of the Calculation Functions
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11.2 Waveform Processing Calculation (wave calculation)

- The following operations can be performed on measurement data: the four
arithmetic operations, taking absolute value, exponentiation, taking common
logarithm, taking square root, taking moving average, differentiation (once
and twice), integration (once and twice), and parallel displacement along the
time axis.

- The result of each of these types of calculation appears as a waveform.

- The display scale in the vertical direction can be set either manually or
automatically.

11.2.1 Method of Calculation

Procedure (Setting screen: status (page 2))

wx STATUS #k rec-05-01 1. Move the flashing cursor to the "wave
(pagez) 12:00
% v-axis zoom teenrer) calculation" item, D as shown in the figure on
N o the left.
ckh4 x1 507
# average OFF .
 memars wi e 2. Press the [lly soft key, and the waveform

processing calculation screen appears.

* comparisan orFe Each of the types of calculation is available for
fexecures selection. See Section 11.2.2.

¥ wave calculation

* mEasSuUurement OFF

Press the key, and the status screen (page
2) returns.

OFF ON

3. The following two alternative methods are
available for performing calculation.

@/

Status screen (page 2) @

#kx CALCULATION ik 25-95-01 (1) When calculation is to be performed for a
1) zlo= B X1 b yio4oc %z +1.000E+C waveform that will be sampled:
e ST i3:gsscis : on'
) 23_’\: aoég ¥ b v2 + ¢ ? Ig:ggggig @Set'wave calculatmn',@to ON.
¥z = OFF & - +0.00Q0E+Q Pre he [ START | ke
= J . e
¥3 = oFF © = to.goeEto After the waveform has been sampled, the
4) Z4 = a x4 + b yv4 + cC m +Q.2Q00E+0Q . .
x4z gEE Nz orologecto result of the calculation performed will be
BT oreseeERe displayed on the screen
Z1 + CHZ AT -i.000E+0 +i.bbok+a (v ' )
1z - NOWE (2) When calculation is to be performed for a
Z4 =+ NONE
waveform loaded from an external memory or
U K
a waveform that has been previously

Waveform processing calculation screen sampled:

@D Set "wave calculation", @ to ON.

@ Move the flashing cursor to the right, to the
"lexecute]" item, @.

@ Press the soft key. The calculation will
be performed and its results will be displayed
on the screen.
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@ Calculation cannot be performed in the following settings.

- If the number of channels to be used (see Section 12.5.8) is set to one or two

channels.

- If the recording length is greater than or equal to 3000 divisions.
- If sampling a waveform using the averaging function (see Section 5.3.19).

However calculation can be performed by pressing the (exec) key after
sampling data.

- When the memory segmentation function (see Chapter 9) is in use.

After performing a temporary save to the floppy disk, disable the memory
segmentation function, then load the data again, to allow the calculation to
be performed.

If scaling is set, only the units are valid, and anything else will be disregarded.
By entering the equation for scaling in the calculation equations, it is
possible to calculate by the converted unit.

11.2.2 Calcu

lation Setting

Procedure (setting screen: waveform processing calculation screen)

® 1. These are for setting equations for calculation.
] \ .
e carcutaTion ser | NEECTELETE (® as shown in the figure on the left)
HEC]
1y 71 = %1 + b yi + c|| a +1,000E+0 Z1 10 Z4
%1 = (CH1 + di} b +2.000E+1
¥l = DFF c +§.®0®Et2 . .
2) 72 : s xz - b oyz + c|l e i -2.060E-1 2. These are for inputting constants. (®)
}2 ABS(CH1 + d? f ~-1.000E+0Q
vEosoete Rl 81825813 atop
2y 23 = B R3I % f Y3 + g i -5 .000Q0E-CS
X§ EXP(CH1 + h) J +5.QQ00E+S . . .
vEoEoromcEmi ot kD g 88eE e 3. These are for setting into which channels of
4 Z4 :-j x4 /J J Y4 + m +2 . 000E+Q
$i oD oBFF 5 I 1% %56E10 the memory, from channel 1 to channel 4, the
P +2.00QE+Q
results of the calculations are to be stored. (©)
(lower) (upper:? cunit)
Z1 4+ CH2 MN ~2.S50Q00E+0 +2.S@QE+0C gV 3 . .
35 0 RERg"T TroeceEre ri.omoRre (Vo0 Furthermore, the vertical scale of the display
Z4 - NONE
can be set.

Waveform proc

Pressing the soft key causes the waveform
processing calculation screen to be deleted and
returns to the status screen (page 2).

essing calculation screen é@ 4.
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(1) Calculation equations (® in the figure on the previous page)
- Four calculation equations can be set, denoted Z1 to Z4.
- The order of calculation proceeds by first calculating Z1. This calculation is

repeatedly performed in order for Z2 to Z4.
- The explanations are given to @O to ® as shown in the figure below.

7

1) Z1 =lal|x1 |+||lb|lyl —+]c
x1 = (ICH1 # |d)

@g ® ®

@O For setting the four arithmetic operations, the following keys are used.
: addition, @ : subtraction, [ : multiplication, B : division

@ For setting operations other than the four arithmetic operations. (See Section
11.2.4, " Details of the Various Calculations".)

Soft key indication
(o]l : Same meaning as the constant value 0
: If no calculation is set, the measurement data are used in their
original unchanged form.
: Absolute value
: Exponentiation
[Helcll : Common logarithm
: Square root
* : Moving average
* : Parallel displacement along the time axis
: Differentiation
: Integration
: Differentiation twice

1P : Integration twice
: Changes the soft key indication menu.

*: When selecting MOV (moving average) or SLI (parallel displacement), set
the number of points for movement. (©)

x1 =MOV ( CH1,/0040| )

MOV : 0 to 4000 points  SLI : -4000 to 4000 points

@ Set the source channel (the channel to be used in the calculation equations).
Set the channel of which measurement data will be used.
Select among the following.
Z1: CH1 to CH4
Z2: CH1 to CH4 and Z1
Z3: CH1 to CH4, Z1, and Z2
Z4: CH1 to CH4 and Z1 to Z3

11.2 Waveform Processing Calculation (wave calculation)
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@ Set the coefficients (a to p).
® Set the offset values for the calculation results (a to p).
® Set the offset values for the measurement data (a to p).

- Select among a to p.

- These must be previously set to numerical values in ® as shown in the figure
on the previous page.
See the following "(2) Constants".

(2) Constants (®)

Altogether 16 constants can be set, denoted a to p.

a = +0. 000E+O Mantissa : -9.999 to +9.999
N v \.~.—va
Exponent : -9 to +9

Mantissa Exponent
(8) Channels for storage of calculation results (©)

- Set the channel in memory into which each of the calculation results obtained
from the calculation equations Z1 to Z4 will be stored.

- When a calculation result is not used, set the corresponding channel to NONE
(the calculation result is not recorded). [NONE, CH1 to CH4] (@)

(lower) (upper) (unit)

Z1— |CHI1 MN 1. 0O00E+0 +1. 000E+0 (V )
~-§

If a source channel and the channel in which the results of the calculation are
stored are the same, after the calculation has been performed the data before
the calculation in the source channel is lost.

(4) Vertical scaling of the screen (©)

(lower) (upper) (unit)
Z1 - CH1 |[MN|=1. O?OE+0H+1. 000E40| (Vv )]
|
é) @ )

D Select the scaling setting method.
Soft key indication
el : [AT] Automatically set by the unit when the calculation is

performed.
IJXNO/NE - [MN] Set to the values set in @ and @.

@ Set the scaling lower end value for the vertical axis.
} Same as "(2) Constants".

@ Set the scaling upper end value for the vertical axis.

@ Shows the units to be used for the vertical axis.

Although these units are usually volts, when scaling (see Section 12.3) is being
performed the name of the units which have been set (up to 4 characters) is
displayed. However, scaling processing other than the unit naming is invalid.
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11.2.3 Waveform Calculation Positions

- When the A and B cursors (except horizontal cursors) are not being used, the
calculation is performed for all the data.

- It is possible to designate the range for calculation using the A and B cursors
(vertical or trace cursors).

Only the A cursor is used The calculation is based on the waveforms
after the A cursor.
Both A and B cursors are used The calculation is based on the waveforms

between the A cursor and the B cursor.
(The voltage value of 0 V is inserted for the calculation result outside the
designated range.)

Example Calculate the absolute value of the waveform on channel 1, and display the
result on channel 2 (in Dual format).

A cursor B cursor
* MEM =% trig:!SINGLE C(H! lewve + S50V% FpOU
200us %1 csr:s
1 T - -
e

~Waveform after the calculation
is performed.

~ A voltage value of Q V is
inserted for the result outside
the designated range.

Calculation is based on the waveform in this interval.

11.2.4 Details of the Various Calculations

(1) The four arithmetical operations [+, —, *, /]

According to the operators set, the four arithmetical operations are performed.

(2) Absolute value [ABS]

The calculation equation is set up as follows:
bi = t di ' (i=0, 1, ceey n)

b; : The ith data item of the result of the calculation
d, : The ith data item of the source channel

11.2 Waveform Processing Calculation (wave calculation)
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(3) Exponential [EXP]
The calculation equation is set up as follows:

b; = exp (dy) (i=0, 1, ..., n)
b; : the ith data item of the result of the calculation
d; : the ith data item of the source channel

(4) Common logarithm [LOG]
The calculation equation is set up as follows:

when d, > 0 b, = logy, d;

when d;= 0 b;=-o

when d, < 0 b; =logy, | d; | (=0, 1, ..., n)
b; : the ith data item of the result of the calculation
d; : the ith data item of the source channel

Reference When calculation of the natural logarithm is required:

log,, X
because [09eX= logl_oe ,

it can be done according to the following equation.

7Z1 = a LOG(CH1+d)+b OFF +c¢

a=+2303E+0(= ogye) c=+0.000E+0
b=+0.000E+0 d=+0.000E +0

(5) Square root [SQR]
The calculation equation is set up as follows:
when d; = 0 b = v/ d;

whend, < 0 b =—+/|d] @(=0,1, .., n)
b. : the ith data item of the result of the calculation

1

d. : the ith data item of the source channel

1

(6) Moving average [MOV]

The calculation equation is set up as follows:

1 /2
by== % dG=0,1,..n)
ki _iTkp

b; : the ith data item of the result of the calculation
d; : the ith data item of the source channel
k : the number of points for averaging (1 to 4000)
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(7) Differentiation once or twice [DIF, DIF2]

- The calculation of the first and second differential coefficients uses the fifth
degree Lagrange interpolation formula, and the result for one data point is
obtained from the five data points centered on the given data point.

- Using d, to d, for the data at sampling times t, to t,, the values of the
differential coefficients are calculated.

Equations for calculating the first differential coefficient:

Pointt, b, = ﬁ [-25d, + 48d, — 36d, + 16d, — 3d,]
Pointt, b; = T;'H [-8d, — 10d; + 18d, — 6d; + d,]

Poi_nt te by = i%ﬂ [dy — 8d; + 8d; — d,]

Poi:.nt t; b, = -1—%—}; [d,, — 8d,; + 8d,.; — d;,.l

Poi:nt tye Dbpo= T;_h' [d,, —8d,, +8d,, —d.]

Pointt,_, b= —1——;—}; [d,, + 6d,, — 18d,, + 10d,, + 3d,]
Pointt, b, = 1% 3d,, — 16d., + 36d_, — 48d_, + 25d ]

b, to b, : the data values resulting from the calculation
h = At : the sampling interval (See Section 2.2, "Table.")

Equations for calculating the second differential coefficient:

Pointt, b, = -ﬁlh— 35d, — 104d, + 114d, — 56d, + 11d,]
Pointt, by = 21h2 (11d, — 20d, + 6d, + 4d; — d,]

Pointt, b, = Izlh“ d, + 16d, — 30d, + 16d,— d,]

Pointt, b, = 121112 [d,, + 16d_, — 30d, + 16d,,,— d.,]

Point ., b,,= ﬁl-h— [d,, + 16d_, — 30d,, + 16d_, — d_]
Point t,; by = ; 21112 [d_, + 4d_, + 6d,, — 20d,, + 11d,)
Pointt, b, =- 21112 [11d,, — 56d,, + 114d,, — 104d,_, + 35d.]
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(8) Integration once or twice [INT, INT2]

- The calculation of the first and second integrals is done using the trapezoidal
formula.

- Using d, to d, for the data at sampling times t, to t,, the values of the
integrals are calculated.

Equations for calculating the first integral:

Point t, I,=0
. 1
Point t, I, = §(dO + dph

1 1 1

n

: 1
Point t, I, = I, +3(d, +dh

I, to I, : the data values resulting from the calculation
h = At : the sampling interval (See Section 2.2, "Table.")

Equations for calculating the second integral:

Point t, o, =20
Point t, o, =

1 1
Point t, 1, =1, + [ph+ 5(I;+ Iph =1+ 5(I,+ I,h

: 1
Pointt, O, = 1, +§(In.1 + I)h

II, to I, : the data values resulting from the calculation

(9) Parallel displacement along the time axis [SLI]

The number of points for displacement is specified, and then a displacement is
performed along and parallel to the time axis.
The calculation equation is set up as follows:

bi = di—k (i=0, 1, ceey Il)
b; : the ith data item of the result of the calculation

d; : the ith data item of the source channel
k : number of points for displacement (-4000 to 4000)

- For the part of the calculation result data, for which there is no source data
' in the source channel, a voltage value of 0 V is supplied.

- One division is 40 points.
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11.2.5 Examples of Settings

- This example illustrates the calculation for taking the absolute value of the
channel 1 waveform data.

- The calculated result Z 1 will be stored in channel 2, and the display scaling
will be done automatically.

- The settings are as in the figure below.

1) 21 = a x1 + b y1 + ¢ a = 4+1. 000E+0
x1 = ABS (CH1+d) b = 4+0. 000E+0
yl = OFF ¢ = +0. 000E+0

¢ = +0. 000E+0
¥k CALCULATION ki '3E~-08 -
130
19 Z1 = E *x1 + b y¥y1 + cC a +1 . 200E+ %
X1 = ABS(CH1 + d» b +9 . OQ0E+
y1 = QFF c = +?.0Q0E+
d =z +90.00@0E+Q@
=) Z2 = &a %z + b Y2 + C e +0.000E+Q
X2 OFF f +2,.000E+Q@
yz OFF g +2.0QQ0E+@
h +2.000E+0Q
32) Z3 = a x3 + b ¥3I + ¢C i +2.020E+0
X3 OFF J +2.000E+ 0@
y3 OFF K +2.200E+2
1 +2.200E+ @
4) Z4 = a x4 + b ¥4 + cC m +0.200E+0
x4 = O0OFF n +2.000E+0Q
Y4 OFF o) +Q0.00Q0E+2
= +2.000E+@
{lower) (upper) (uni t)
Z1 = CH2Z AT ~1  Q0QRE+9 +1 . Q@QE+Q (V J
ZZ =2 NONE
Z3 =2 NONE %
Z4 =+ NONE
.+ N ]

(lower) (upper) (unit)
Z1—- CH2 AT —1.000E+0 +1. 000E+0 (V )

+ EE = trig!SINGLE C(H! leve & SOX% P o
20Qpe X1 csri0OFF

The above display is obtained when the format
is set to DUAL, and when graph 1 is set to show
the waveform data in channel 1 while graph 2 is
set to show the calculation result Z 1.

‘m”&Eovysw
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11.3 Waveform Parameter Calculation (measurement)

{ NOTE )

- It is possible to perform calculation on sampled waveform data or on waveform
data which are the results of waveform calculation processing, of the following

types:

(D Average value @ Effective value
® Peak to peak value ® Maximum value
(® Time to maximum value (® Minimum value
(@ Time to minimum value Area value

® Period Frequency

@ Rise time @ Fall time

@ XY area

- The result of each of these types of calculation appears as a numerical value.
- The result of the calculation can be output to the printer, floppy disk, or SCSI

interface.

- By using the A and B cursors, it is possible to specify the range for calculation.

(See Section 11.3.4.)

- By setting an upper limit value and a lower limit value, it is possible to decide

whether the result of one of these calculations falls in the specified range or
not. (See Section 11.3.3, "Waveform Parameter Decision".)

- When the waveform processing calculation (see Section 11.2) is being
performed (with "wave calculation" enabled), the waveform parameter
calculation is performed for the waveform after the waveform processing
calculation.

- The scaling function (see Section 12.3) can be used simultaneously with the
waveform parameter calculation. (The effective value and area value are
calculated after the scaling is performed.)

- The averaging function (see Section 5.3.19) and the memory segmentation
function (see Chapter 9) can be used simultaneously with the waveform
parameter calculation. (However, the averaging function cannot be used
simultaneously with the memory segmentation function.)

11.3 Waveform Parameter Calculation (measurement)
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11.3.1 Method of Calculation

Procedure (Setting screen: status (page 2))

1. Move the flashing cursor to the
"measurement” item, @ as shown in the
figure on the left.

2. Press the soft key, and the waveform
parameter calculation screen appears.

-®  Each of the types of calculation is available
for selection. See Section 11.3.2.

"®  Press the soft key, and the status screen
@ (page 2) returns.

¥k% STATUS Fuk* ’9E-@6-0@1
(Ppagez) 13:09
* Y-axis Zoom {center)
chi «xt 50
ch2 x1 5Q%
ch3 x1 5Q%
ch4 x1 50%
* averase OFF
* memory div OFF
* comparison QFF
# wave calcuiation O;;r////////////////
# mEasur eEnt fexecute]
output DFF\\
OF F O N (Eciit)
Status (page 2) screen
*k*k MEASUREMENT ks '95-08-01
13:10

Ne .1

No .2 oFF
No .3 OFF
NG .4 OFF

oFE

comparison OFF

3. Set the calculation result output designation
in the "output" item, @.

Soft key indication
B : No output
PRINTER B ¥etslirsis

: Floppy disk
: SCSI interface

* The setting can be made when "measurement",
@, is ON.

Waveform parameter calculation screen

Save the file in ASCII format for the floppy disk and SCSI interface.
- A file is created for a single data capture.

- File name : #MEASOQOO. PRN (OOO : number from 001)

- The calculation result is saved as follows.

Name of
: Result
calcudllatlon CHA

Result
CH2

Result
CH3

Name of
Result . Result Result
CH4 calcuzlatlon CHA CH2

Designated channels only

- The names of the calculations are displayed as follows.

AVE
P-P
MAX
MIN
PERIO
FREQ
XY-AR

Average value
Peak to peak value AREA Area value

Maximum value
Minimum value

Period
Frequency
XY area

RMS Effective value

MAXT Time to maximum value
MINT  Time to minimum value
RISE Rise time
FALL Fall time
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4. The following two alternative methods are available for performing
calculation.

® When calculation is to be performed for a waveform that will be sampled.

) @ (1) Set "measurement" to ON, @.

| (2) Press the key.

* measurement ON [execute]

output OFF

After the waveform has been sampled, the

calculation will be performed, and the results
will be displayed.

Status (page 2)

@ When calculation is to be performed for a waveform that has been previously
sampled or a waveform loaded from an external memory.

(1) Set "measurement" to ON, @.
(2) Move the flashing cursor to the right to the "[execute]" item, 3.
(3) Press the soft key.

The calculation will be performed and its result will be displayed on the
screen.

11.3.2 Calculation Setting

Procedure (Setting screen: waveform parameter calculation screen)

1. Select the calculations, (D as shown in the
kk MEASUREMENT k¥ '95'28
= figure on the left.

-e1
13:14

SRS (CH 1)

8" not1 < +1.000E40 - Calculations, No. 1 to No. 4, can be set.
No.z oFF - The calculations are performed in order from
No. 1 to No. 4.
Ne.3 oFF Soft key indication

Waveform parameter calculation screen : No calculation is performed.
[ W= : Average value

: Effective value

B - Peak to peak value

: Maximum value

: Time to maximum value

: Minimum value

L IITEE | : Time to minimum value

@ ®
No.1 [AVERAGE| [(CH1)

comparison
+0.000E+0 | < No.1 < | +1.000E+0

: Area value
| Fld=lle] | : Period
@ ® F
requency
: Rise time

: Fall time

: XY area value

EEEDEE : Changes the soft key indication

BB : Returns the status screen (page 2)
Each calculation will be described in detail in Section 11.3.5.
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2. Select the channel or channels for which calculation will be performed, @.
[ALL, CH1, CH2, CH3, CHA4]

NAll channels. However, calculation is not performed for channels for
which display and recording are OFF.

% If XY area value was selected in step 1, the setting is done differently. See
Section 11.3.5, (13).

3. Select whether or not waveform parameter decision (see Section 11.3.3) will
be performed, @.
[OFF, ON]

% If the item, @O is OFF, this item does not appear.

4. If waveform parameter decision is to be performed, set the lower (@) and
upper (®) limit values here.

% If the item, @ is OFF, this item does not appear.

11.3.3 Waveform Parameter Decision (comparison)

- An upper limit value and a lower limit value are set, and then a pass/fail
(GO/NG) decision is made as to whether the result of a waveform parameter
calculation falls in the specified range or not.

- For each of the waveform parameter calculations, No. 1 to No. 4, a
corresponding waveform parameter decision can be set.

Procedure (Setting screen: waveform parameter calculation screen)

1. Select whether or not to make a waveform

*kk MEASUREMENT k¥ ’95;9@;?1 L.
= parameter decision, @ as shown in the figure
No.1 AVERAGE (CH1)
comparizon on the left.
+@.00Q2E+® < No.1 < +1,000E+0Q
No 2 e Soft key indication
A - A waveform parameter decision is

- orr not made.
| Waveform parameter calculation screen BTN : A waveform parameter decision is
made.
/® 2. Set the lower (@) and upper (®) limit values.
No.1 AVERAGE (CH1) +0. 00QE —+0
comparison Mantissa Exponent
l +0.000E+0 l < No.1 < +1.000E+Ol Mantissa : -9.999 to +9.999

Exponent : -9 to +9
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- If calculation is performed (see Section 11.3.1),

Result of the calculation Decision )
" e dneis e 5 ser | wer the result of the calculation is displayed in the
hE * csr.:

upper part of the screen.

- If the result of the calculation does not lie
between the upper and lower limit values,
then the result of the decision is fail (NG),
and "NG" is displayed on the right of the

S g result of the calculation. (Nothing is displayed

/o NS for the pass (GO) decision.)

- - If the trigger mode (see Section 8.6) is

i SINGLE, when the result of the decision is

fail (NG), then the 8853 stops operating.

{

2010 u & rdiv)

O M R S
A2z 1

Display screen (If the trigger mode is REPEAT or AUTO, the
operation is repeated.)

Example If the trigger mode is SINGLE

Waveform Waveform Waveform NG
> capture —>| parameter |=>| parameter [ Stop _
P calculation decision operation
GO
If the trigger mode is REPEAT or AUTO, the above series of operations is
repeated.

@ When operation stops:

- If the auto print function is enabled, when operation stops the waveform is
printed.

- If the auto save function is enabled, when operation stops the data is saved.

- If the memory segmentation function (sequential save) is enabled, data is
recorded in the memory blocks only when operation is stopped.

@ Pass (GO)/fail (NG) decision output:

- The output of the results of waveform parameter decisions can be taken
from the rear panel of the 8853.

- The pass decision output is provided between the GO and GND terminals.
(active low)

- The fail decision output is provided between the NG and GND terminals.
(active low)

- For further details, see Section 14.3, "Pass/Fail Decision Output", and
Section 14.4, "Connection to the External Terminals."

- If the lower limit is set to be greater than or equal to the upper limit, then
— the result of the decision will always be fail (NG).

- If several waveform parameter decisions are set, they are ORed together. If
any one of them has resulted in a fail (NG) decision, operation stops.

- If the waveform decision function (Chapter 10) is enabled, the result of the
waveform parameter decision is disregarded, and therefore stopping
operation and output of the waveform decision function is given priority.
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11.3.4 Waveform Calculation Position

- If the A and B cursors (except the horizontal cursors) are not being used, the
calculation is performed for all of the data.

- When the A and B cursors are being used as vertical or trace cursors, it is
possible to designate the range for calculation.

When only the A cursor is in use : the calculation is performed for the
waveforms after and from the A cursor.

When both the A and B cursors are used : the calculation is performed for the
waveforms between the A cursor and the B cursor.

Example When the average value, peak to peak value and maximum value are calculated

(in SINGLE format):

A cursor B cu[rsor
* MEM =% tris: INGLE (HZ leve 1 3@¥% P33T
20@us %1 cEr:e [:a
1200 u g di T Poof bl at={.oosu
U : : B LAtz 295,

hd

Result of the calculation

TN CIE SN § RS R e R SR
s0amyi IS5X S00MY 207 10OMY S0 lomy

st
——

Calculation is performed for the waveforms in this interval.

11.3.5 Details of the Various Calculations

(1) Average value

- The average value (in volts) of the waveform data is shown.
- The equation used for the calculation is as follows:

_ 1 n
Average value J = )
g d=—— ; di
n number of data samples
d. the ith data value of the source channel

1
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(2) Effective value (RMS)

- The effective value (in volts) of the waveform data is shown.
- The equation used for the calculation is as follows:

Effective value RMS =

n number of data samples

d; the ith data value of the source channel

(3) Peak to peak value

The difference between the maximum value and the minimum value of the
waveform data is shown (in volts).

(4) Maximum value
The maximum value of the waveform data is shown (in volts).

@ Maximum value
(5) Time to maximum value ——(5) —>

- The time period from the moment
that triggering occurred till the /\
ov -+

maximum value is attained is
shown (in seconds).

- If the points of the same
maximum value are shown two or ! VA 2 2
more, regard the first captured —(7) —>\
point as the maximum value. ' ' Minimum value

(6) Minimum value

The minimum value of the waveform data is shown (in volts).

(7) Time to minimum value

- The time period from the moment that triggering occurred till the minimum
value is attained is shown (in seconds).

- If the points of the same minimum value are shown two or more, regard the
first captured point as the minimum value.
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(8) Area value

- The value of the area from the position
of the waveform (the point
corresponding to 0 V) to the waveform is
shown in volt-seconds.

- If the A and B cursors are in use, the Zero :

position / i

area of the space bounded by the
cursors (the shaded area in the figure)
is displayed.

. o A cursor B cursor
- The equation used for the calculation is

as follows:
Area value A = Z]dﬂ -h
i=1

n number of data samples
d; the ith data value of the source channel

1

h=At sampling interval

(9) Period (See "(10) Frequency.")
(10) Frequency

- These are, respectively, the period of the signal waveform (in seconds) and its
frequency (in Hz).

- The midpoint of the amplitude of the waveform is found, and then the period
or frequency, as appropriate, is calculated, based upon the time period from
the instant that the signal first passes that level when rising or falling to the
next instant that it again passes that level.

(11) Rise time (See "(12) Fall time.")
(12) Fall time Maximum value

- The time (in seconds) is displayed
which is taken by the waveform,
either to rise from the 10 % level 90 %
to the 90 % level, or to fall from
the 90 % level to the 10 % level,
respectively.

100 %

- The calculation is performed based 10 % /
upon the minimum and maximum O%\A/
values of the sampled waveform,
as 0 % and 100 % respectively.

- If the A and B cursors are in use,
then the first rise or fall time that
occurs in the portion of the
sampled waveform data between them is displayed.

- If the A and B cursors are not being used, then the very first occurring rise or
fall time of the entire sampled waveform data is displayed.

Minimum value! ! : .
> - > -

RISE-TIME FALL-TIME

11.3 Waveform Parameter Calculation (measurement)
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(13) XY area

- This shows the area enclosed by an XY plot (in volts-squared). (This does not
depend upon the current format.)

- The XY waveform is defined by a line, and the area bounded by the line is
calculated.

- For formats other than the XY format, if the vertical cursors or trace cursors
are used, the X-Y plot is generated for the section of data between the two
cursors, and the area is calculated. (See Section 11.3.4.) (In the XY format, it
is not possible to delimit an area between the A and B cursors.)

® How to designate the channels

ON
XY—AREA (X: Mv:m)
OFF

comparison

Move the flashing cursor to the position, D as shown in the figure above, and
set the x-axis channel and the y-axis channel.

(The setting has no relation to the settings of the x-axis and y-axis for display
using the XY format.)

@ The portion for which calculation is performed:

\
Portion whose area is
- calculated
X-Y waveform N
(if no portion is
surrounded)
Area =area of the line only
X-Y waveform er—p
\
Portion whose area is
calculated
- Depending on the waveform, it can happen that no calculated result will be

displayed for (9), (10), (11), and (12).

- If scaling has been set, calculation will be executed after scaling the
waveform data. Further, the set units are used as the units of voltage
values.

11.3 Waveform Parameter Calculation (measurement)
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11.3.6 Examples of Settings

- A 10 Vp-p and 4 Vp-p sine waves are input to the channels 1 and 2,
respectively, and the maximum and minimum values are calculated.

- Set so that the waveform parameter decision is made for the results of
calculation, and the result is printed.

Settings
®* Comparison OFF
Waveform parameter decision : ON * wsve calculation  OFF
* measu;&m%nt [executel
outpu
Calculation result output //
designation : printer SCS
Status screen (page 2)
k¥ MERSUREMENT *kxkxk '95-08-01

12:00

Calculation and decision of the

. . No .1 A3 cCcH1)
maximum value in channel 1. ° _
comparison on
+4 .375E+4+0 < Ng.1 < +5.025E+0
Calculation and decision of the | Mo Mex ‘“'Z;N
maximum value in channel 2.~ | SOMESRESS e w2z ¢ 42.010m40
No .3 MIN(CH1)
Calculation and decision of the — SEMEELLES N weVs < -a.37sE40
minimum value in channel 1.
NO .4 MIN(CHZ2)
SETEEESe " noVa < -1.ssem+o
. - - . o . - .
Calculation and decision of the
minimum value in channel 2. o ——— —

Waveform parameter calculation screen

Calculated and decided result

Calculated result Decided result

* * trig:SINGLE CHlleve 2 304 | -fmp0%
2ms 21 csr:0FF

{2 mis i Calculated result Decided result
‘‘‘‘‘ cht ch2 ch3 chd
MAX +5.040 V NG
....... v /000 V- ‘ - MAX +2.000 V
: 2N [ R — MIN | -5.030 v NG
MiIN -2.000 V
b\ Recording paper
304

RECORD X -

Display screen

11.3 Waveform Parameter Calculation (measurement)



209

Chapter 12
System Screen

12.1 System Screen Basics (SYSTEM)

- Pressing the | SYSTEM | key switches to the system screen.
- On the system screen, the following functions are available.

@ Initialization @ Setting scaling

® Appending comments (@) Setting special functions
® Setting the interface (® Setting the screen dump
@ Self-checking output designation

®

kdck SYSTEM ok RS

On the system screen, select the screen to be set

Vi et by pressing the soft key.
) time set The soft keys, @ to @ which are listed below
¥YY-MM-DD HH MM S S appear, when the flashing cursor is at the top of

'S5 ~-0E~-01 12;002:00

the screen, ® as shown in the figure on the left.

2) dzts ciear Press the | SYSTEM | key to move the flashing

3) system resat cursor to the position, @®.

Soft key indication
| TVNE | - [Initialize] Initialization (Section 12.2)
: [Scaling] Setting scaling (Section 12.3)
) : [Comment] Appending comments (Section 12.4)
@ : [Setup] Setting special functions (Section 12.5)
: [Interface] Setting the interface (Section 12.6)
: [CRT copy] Setting screen dump output (Section 12.7)
: [Self check] Self-checking (Section 12.8)
EEEOEE : Changes the soft key indication

* The selection is also made by using the | SYSTEM | key.
Pressing the | SYSTEM | key switches the screen in order from @ to @.

- You can use a plotter, by connecting it to the GP-IB interface of this unit.
\ - The settings on the GP-IB interface and plotter output will be described in

the 8853 FFT Function - GP-IB Interface Instruction Manual.

12.1 System Screen Basics (SYSTEM)
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12.2 Initialization (INITIALIZE)

- Setting the clock (time set), clearing waveform data (data clear), and
initialization of setting items (system reset) are available.

- The 8853 is internally provided with a calendar capable of automatic leap year
discrimination, and with a twenty-four hour clock. (The current date and time
are shown on the status, trigger, and system screens.)

Procedure (Setting screen: system)

*kk BYSTEM dokk T957557 Press the [NIlgl\¥ soft key to display the

v 11 12:90: 11
(MEM) initialization screen.
1) time set1T
¥YY-MM~-DD HH:MM: 58
D [EE=ss=es i2:00 00| Pressing the [({9] key changes the soft key
menu.

@_,,— data clear
@_______ sSystem reset

COMMEN TI SETUR

Initialization screen

(1) Setting the clock

1. Move the flashing cursor to the "time set" item, O as shown in the figure

above.

2. By using the §§ and jjjf soft keys or the rotary knob, set the date and time.
YY - MM - DD HH . MM : SS

| | | | | |

year month day hour minute second

- Press the RS soft key to leave the time and date at the current values, as
displayed in the upper right corner of the screen.
- Press the soft key to change the time and date to the new setting.

(2) Clearing Waveform Data
1. Move the flashing cursor to the "data clear" item, @.
2. Press the soft key to clear the waveform data.
When using the memory segmentation function, data in all blo.cks are cleared.

(3) System Reset
1. Move the flashing cursor to the "system reset" item, @).

2. Press the soft key to make all settings initialized (factory settings).

12.2 Initialization (INITIALIZE)
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12.3 Scaling Function (SCALING)

- By setting the physical amount of input signal per one volt (EU/V), the offset

(EU offset), and the name of the units used (EU), a measurement value which
has been obtained as a voltage value is converted into a value in the set units.

- The scaled values appear on the gauge scale, the scale display (the upper and

lower limit values along the perpendicular axis), and the value of V read by
the A and B cursors. (See the NOTE.)

- For the waveform processing calculation (see Section 11.2), only the names of

the units are effective.

- In the FFT function, scaling is performed, when performing FFT calculation

(when the START key is pressed.).

Procedure (Setting screen: system )
D ) ® @ 1. Press the §e&/Nl= soft key, and the scaling
wax SPaTEM MW S sb-ve-0: setting screen will appear.
1 0@ 11
o CpEM Pressing the key changes the soft key
(EU/ VY {EU offset) {EU)
Cchl |SCI|+1.20QE+Q +Q.Q2000E+0Q LY 1 menu‘
ChZ2 | ENG||+1 .QQCQE+ @ +2.0Q00E+@Q@ {9 1 . .
cnzlorellss cooesal |+e. cooesa |kv ) 2. Set scaling for each channel by using the soft
cha|oFF||+1.cooera| [+0. 00040 IV 1 keys, D as shown in the figure on the left.
Soft key indication
: No scaling
. Slgl : Scaling indicating the exponent in

integer can be performed.

— m— EEEYEEE : Scaling indicating the exponent in
Scaling setting screen multiple of 3 can be performed.
Example

Example

1. 2E—2 [SC 1]
0. 012
<:12E—3 [ENG]

In the FFT function, scaling indicating in the auxiliary unit (x«, k, M etc.),
without indicating the exponent is performed, whether SCI or ENG is selected.

6.8 X10° = 6.8 u
1.2 X 10" = 12k

3. Set the scaling value for each channel in @, @ and @.

@ (EUN) } +1. 000E-+0  Mantissa : -9.999 to +9.999
@ (EU offset) Mantissa Exponent Exponent : -9 to +9

@ (EU) —— Input the physical unit name for each channel (up to 7
characters long).

Making settings @ and ®:
Set each digit in order using the |

and [ff] soft keys, or the rotary knob.

12.3 Scaling Function (SCALING)
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Making setting @:

ko SYSTEM ok SECALING '95-086-01
12:01: 23
Vo1l

{MEM?

(EU/V (EU offset: (EU
Chi ECI +2.SQBGE+0 +1.00CQE+@ [kE ]
ChZ ENG -E.0200E+1 -2.00Q2E-1 Cmm ]
ch3 0OFF +1.0C0GE+0C +2.000E+Q Ly ]
chd4 OFF +1.@20E+0 +% . QQQE+Q Ly 1

Scaling setting screen

Soft key indication

Window

Bring the flashing cursor into the area [V 1,

@ and a window will appear.

a. Turn the rotary knob and move the cursor in
this window, to select each character
required.

b. Pressing the soft key moves the flashing
cursor one space to the right.

Repeat actions a. and b.

BETOM : Inserts a character between two other characters.
ECEMM : Deletes the character at the position indicated by the flashing

cursor.

DM : Deletes all characters to the right of the position indicated by the

flashing cursor.

BRI : Accepts the character at the position indicated by the flashing
cursor and moves the cursor one space to the right.

Example Scaling operation

To set the scaling for the measurement values which are produced when a
displacement sensor with a characteristic as shown by the following graph is

used.

(V) (mm)

X = 0.125Y + 0.75....(2)
(mm) (V)

dokx SYSTEM ok SCALING ’8E-0E~-01
1z:901:028
vo1.1

(MEM)

(EU/V) {EU offset) (EU)
chi 8Cl1 +1.2E5QE-1 +7.50QE-1 rmd 1
chz OFF +1.00QE+®Q@ +2.000E+0Q LV ]
ch3 OFF +1.200E+0Q +0.000E+0Q v 1
Ch4 0OFF +1.000E+0Q +0.200Q0E+Q [V 1

>

é X (mm)

- Inverting equation (1) results in equation (2).

- If scaling is performed as specified in the
figure shown on the left, then the results of
measurement, which have been obtained as
voltage values, are scaled into displacement
values in mm.

For example, point A, when Y=2V, is scaled into
a position;

(+1.250E -1) X 2 + (+7.500E -1) = 1 mm

and point B, when Y=10V, is scaled into a
position;

(+1.250E -1) X 10 + (+7.500E -1) = 2 mm.

12.3 Scaling Function (SCALING)
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{ NOTE )

- Scaling cannot be performed for the logic channels.
- The scaled values are shown in the following way on the gauge scale, as the

scale display (the upper and lower limit values along the perpendicular
axis), and the value of V when the A and B cursors are in use.

Scaling : off

Scaling : on (SCI)

¥k SYSTEM xakk SCALING
VoLt
CEU/ V) (EU offset)
chi +1,.250E~1 +7.500E~1
ChZ OFF +1.000E+0@ +2 . 00Q0E+Q
ch3 0OFF +1.00@0E+Q +@.2Q0E+0Q
ch4 QOFF +1.,0@0E+@ +2.,200E+Q

~ g

X rmm
z oo

CEU
cmm
v
(9
v

n-

w

.
bbb bt e

.
ES

CH 2
5} 100us/div

95-06~-01 18:14:13 3

kwm SYSTEM Fkk SCALING '95-068-01
12:21:54
L
(MEM)
CEU/ V) (EU offset) {EUD
chi +1.250E-1 +7.500E-1 [mm 3
ch2 OFF +1.QQ0Q0E+Q +2.000E+0Q v b
ch2 0OFF +1.000E+@Q +2.000E+D [ 1
Ch4 OFF +1.0QGQE+Q +0.200E+Q Ly 1
Gauge markings
0 5
~psie B
E+03
a0l
125
LSt
t.ees-f
2,874
PRES SRR
B335
8.5087
k)
.
. 100us/div 95-06-01 13:15:28

For the gauge function, see Section 12.5.6.

12.3 Scaling Function (SCALING)
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Listing

Scaling : off

Scaling : on (SCI)

x%%%x STATUS (page 1) %xx%x x%%x% TRIGGER Xkxx% *%%% STATUS (page 1) *xxX $x%x% TRIGGER XXx¥%
function : MEMORY trigger time function :MEMORY trigger time
timesdiv :100us '95-06-01 12:38 timesdiv 100 .us '95-06-01 12:38:
X
(100 s/div) (100 sdiv)
shot L) S andsor OR shot sisbivHE Y andsor 1OR
format $SINGLE cht(A,B) LEVEL format :SINGLE ch1(A,B) LEVEL
dot/fine tLINE fevel 70 dot/1ine tLINE ievel 70>
sliope 4 slope
over write :OFF filfter :0F over write s OFF ilter :OFF
auto print :OFF ch2(C,D? OFF auto print :OFF ch2(C,D) OFF
auto save : OFF auto save :OFF
smooth print :ON smooth print :ON
roll mode :OFF ch3 :OFF rol{ mode :OFF ch3 tOFF
[CH11 [CH1]
DARK 1V/D1V sl DARK 1V/DLlY DC X1
5V ~
chd OFF ch4 :OFF
[CH21 [CH21]
OFF 10mV/DiV C OFF X1
pos:50% fit: 1OFF
-50mV ~ 50mV
[CH31 [CH31
OFF 10mV/DiV C external :OFF OFF X1 external :OFF
pos:i50% flit: :OFF
~50mV ~ timer :OFF 50mV timer :OFF
[CH41 [CcH4T1
OFF 10mvV/DiV D OFF 10mV/DIV  DC x1
posi50% fI pos:50% fIt:OFF
-50mV ~ =50mvV ~ 50mV
[logic] : DARK r :DARK
chA:QOFF trig mode tREPEAT E trig mode :REPEAT
Hidfee: : : : . o
: re—tri r. 5% -tri 1By
ghD:OFF P igge E Pre rigger
HIOK! 8853 MEMORY i CORDER MEMORY HiCORDER
"g5206~0ft 12:42 Hi 853, YEMBE Yo 198758

Scale display (the upper and lower limit values along the perpendicular axis)

Screen display (When the A and B cursors are in use.)

Scaling : off

[ Values of the A and B cursors

Scaling : on (SClI)

@
b1l
m
bl
m
0D
o=

>

o

e
[
-1
)

% EpS%
qoH1

Scale display

12.3 Scaling Function (SCALING)
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12.4 Adding Comments (COMMENT)

- The comments can be included in the listings, on the printed waveforms, etc.
- The comment also appears on plotter output.

(1) Title comment input

- Title comments of up to 20 characters can input.

- Title comments are included in listings and at the upper left of the waveform
chart.

- Title comments are also entered into the file information on the floppy disk,
hard disk and magneto-optical disk. (See Section 13.7.1, ®.)

(2) Input of comments for each channel

- Comments of up to 20 characters can be input in listings on each channel.

- If channel marker (see Section 12.5.4) is enabled, the comments for each
channel are included on the waveform chart.
(The comments for the logic, X-Y, and FFT waveforms are not shown on the
waveform chart.)

Title comments

titieLTITLE COMMENT 7)) [*=%x TRIGGEF o 5 B o 10 15
function : MEMORY trigger time [FITLE COMMENT]. ’ o :
timesdiv 1100 s 195-(
(?Oous/div)
shot 13001V and/or e
format {SINGLE chi(A.B) :L
dot/1ine (LINE
over write - 1OFF
auto print  OFF ch2(C.DY  :C

auto save 1QFF
smooth print :ON
roli mode :OFF ch3 32
[CH1 1 [COMMENT T

DARK
pos:50% fIlt:0OFF
=5V~ 5V

ch4 1

H21 [COMMENTZ2
ARK v B

8
pos:iQ% fit:5Hz
oV ~ 10v

POSi50%  fit:0FF
-5V ~ 8V
CH41 [COMMENT A
SFF i e
pos:Q% fit:5Hz
oV 0o

Comments for each channel

Listing When printing out the waveforms by using the PRINT key.

(The comments for the logic (with channel maker enabled)

waveforms are shown only
for the channels for which
display is on.)

12.4 Adding Comments (COMMENT)
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Procedure

1

(Setting screen: system)

@

® 1. Press the (o]lJN3y soft key to display the

Title

chi
Chz
cha3

ch4

*F%k SYSTEN
Vo1l

EE X COMMENT

comment setting screen.

~ =D
Z  mm
1

[=1=]

-~ oM
=151
0 -

=z
m -
=

Pressing the soft key changes the soft key

OFF

OFF
oFF
OFF
OFF

OFF
OFF
oFF
oFF

menu.

]
j 2. Enable or disable the title comment in O as
] shown in the figure on the left.

3. Enable or disable the comments for each
channel in ®@.

4. How to input a title comment:

— Bring the flashing cursor into the area [ 1,
Comment setting screen ® and a window will appear.

title

chi
Ch2
Ch3
cCha

chA
chB
chC
cChD

vV o1.1

ON

anN
OFF
OFF
OFF

OFF
OFF
OFF
OFF

#kk SYSTEM ook COMMENT

[TITLE COMMENT

[COMMEND

YO VO~
0000 N
~3 e M. ol
NHNTIII R
Y - [P0

®

(
B
o
b
o

a. By turning the rotary knob and moving the
cursor in this window, select each character

~ e
Z nm
==
<~ nm
ne
Py

required.

b. Pressing the soft key moves the cursor
one space to the right.

Repeat actions a. and b.

Soft key indic
L_(ins) B
__(de)

Comment setting screen  Window

ation

Inserts a character between two other characters.

Deletes the character at the position indicated by the flashing
cursor.

Deletes all characters to the right of the position indicated by the
flashing cursor.

: Accepts the character at the position indicated by the flashing

cursor and moves the cursor one space to the right.

12.4 Adding Comments (COMMENT)
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12.5 Special Function Settings (SETUP)
Ten items to be set are available. (Sections 12.5.1 to 12.5.10)

Procedure (Setting screen: system)

Kkk SYSTEM Ak T9E-@68-01 ].. PI‘eSS the SETUP SOft key tO diSplay the
12:00:29
Vot (MEM) special function setting screen.
1) gcreen auto off anN .
2) srid type NORMAL Pressing the ({31 key changes the soft key
33 gtart key backup OFF menu
a9 channel marker ON :
52 meer sound on 2. Bring the flashing cursor to the item to be
) 1ist & gauge OFF
7) losic drawins DARK set, D as shown in the figure on the left, and
8 using channzl 4CH perform setting with the soft keys.
@) copy size SMALL
1) disk mode F D

Special function setting screen

1) screen auto off Screen saver function (Section 12.5.1)

2) grid type Setting the grid (Section 12.5.2)

3) start key backup  Start key backup function (Section 12.5.3)

4) channel marker Channel marker function (Section 12.5.4)

5) beep sound Setting the beep sound (Section 12.5.5)

6) list & gauge Listing and gauge function (Section 12.5.6)

7) logic drawing Setting logic waveform brightness (Section 12.5.7)
8) using channel Channel selection (Section 12.5.8)

9) copy size Setting the copy size (Section 12.5.9)
10) disk mode Setting the FD key (Section 12.5.10)

12.5.1 Screen Saver Function (screen auto off)

- If for a continuous period of ten minutes no operation key is pressed, the
display is automatically switched off.

- Pressing any key turns the display on again.

- Eliminating unnecessary display operation prolongs the operational life of the
display.

Procedure (Setting screen: special function setting)

1. Move the flashing cursor to the "screen auto off" 1) item, @ as shown in the
figure above.

2. Select whether to enable or disable by using the soft keys.
[OFF, ON]

12.5 Special Function Settings (SETUP)
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12.5.2 Setting the Grid (grid type)

+ The type of grid shown on the display screen and drawn on the recording
paper is selected.

- There are three settings: OFF, NORMAL, and FINE.

- Whichever of NORMAL and FINE is selected for the display screen and the
FFT function, in fact NORMAL will be implemented.

Procedure (Setting screen: special function setting)

1. Move the flashing cursor to the "grid type" 2) item, @O as shown in the
figure on the previous page.

2. Select the type of grid by using the soft keys. [OFF, NORMAL, FINE]

On the display screen

* * Trig:REPEAT (Hl leve &+ 504 Fpron * * trig:REPEAT C(hi leve + S0@% FpoY
20008 X1 csr:OFF 200us  x1 csr:OFF

(200 ps/div

YN N N
_ \\/ /N J \\/

chi @ - x1 chz O - x1 chi O - x1 c
v sex 1emV }501[’. 116111\') 5'97,‘10’“\’1

NORMAL, FINE

On the printed chart \

R B B

200us/div  85-06-01 200us/div 95-06~01 200us/div 95-06-01

OFF NORMAL FINE

12.5 Special Function Settings (SETUP)
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12.5.3 Start Key Backup Function (start key backup)

Procedure

- If the power supply fails during recording operation (while the LED above the

START key is illuminated), and then the power supply is restored, so that the
8853 goes back into the measurement operation mode, then recording starts
immediately.

- If a trigger is in use, then startup is in the waiting-for-trigger state.

(Setting screen: special function setting)

1. Move the flashing cursor to the "start key back" 3) item, @O as shown in the
figure in Section 12.5.

2. Select whether to enable or disable start key backup by using the soft keys.
[OFF, ON]

12.5.4 Channel Marker Function (channel marker)

Procedure

The channel numbers are printed attached to the waveform on the recording
paper.

(Setting screen: special function setting)

1. Move the flashing cursor to the "channel marker" 4) item, @ as shown in
the figure in Section 12.5.

2. Select whether to enable or disable channel marker by using the soft keys.
[OFF, ON]

Channel numbers

100us/div  96-06-0

- In X-Y format in the memory recorder function, and in the X-Y recorder and
FFT functions, the channel numbers are not printed.

- The channel numbers of logic channels are not printed.

- When adding comments for each channel (see Section 12.4) is enabled, the
comments are displayed instead of the channel numbers.

12.5 Special Function Settings (SETUP)
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12.5.5 Setting the Beep Sound (beep sound)

When an error occurs or a warning is made, and when a waveform decision
results in an NG verdict, the speaker produces a beep sound.

Procedure (Setting screen: special function setting)

1. Move the flashing cursor to the "beep sound" 5) item, @ as shown in the
figure in Section 12.5.

2. Select whether to enable or disable beep sound by using the soft keys. [OFF,
ON]

12.5.6 Listing and Gauge Functions (list&gauge)

- When a waveform is printed, the gauge (scale) can be printed attached before
the waveform, and a listing (settings) can be printed attached after the
waveform (except for screen dumps).

- The gauge is only printed out for the channels for which the waveform display
is on.

- A listing can also be printed by pressing the PRINT key on the status, trigger
or system screen.

Procedure (Setting screen: special function setting)

1. Move the flashing cursor to the "list & gauge" 6) item, O as shown in the
figure in Section 12.5.

2. Select the type of function by using the soft keys.

Soft key indication
: No gauges or listing
: Print listing only
KX : Print gauges only (indicating the signal name of the logic
waveform)
[R{cHl : Print both gauges and listing (LIST&GAUGE)

When the setting is "L&G":

g mode  :SINGLE
or 0%

EERE S
CHI: CH2i CHBE CHd OWi 6553 WEVORY 1 CORDER
LA = 4L 100us/div - 95-06-01 14:17:24 . Hi YEMORY NI CORDER

'
Gauges Listing

12.5 Special Function Settings (SETUP)
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12.5.7 Setting Logic Waveform Brightness (logic drawing)

Set the logic waveform display to high intensity (DARK) or low intensity
(LIGHT).

Procedure (Setting screen: special function setting)

1. Move the flashing cursor to the "logic drawing" 7) item, @ as shown in the
figure in Section 12.5.

2. Set logic waveform brightness by using the soft keys. [DARK, LIGHT]

12.5.8 Channel Selection (using channel)

- Set whether the memory for measurement data is used by being divided up
into four channels, or two channels, or by all being used for one channel.
« This function is only effective in the memory recorder function.

When using 4 channels  When using 2 channels When using 1 channel

Input unit channel 1
+

Memory
capacity

logic channel A

input unit channel 2
+

logic channel B

Input unit channel 1

logic channel A

input unit channel 3
+

logic channel C

Input unit channel 4

Input unit channel 2
+

logic channel B

Input unit channel 1
_|_

logic channel A

logic channel D

The fewer channels are used, the greater the maximum recording length
settable are.

Number of channels 4 2 1

12,500 DIV 25,000 DIV

Maximum recording length settable 50,000 DIV

Procedure (Setting screen: special function setting)

1. Move the flashing cursor to the "using channel" 8) item, D as shown in the
figure in Section 12.5.

2. Select the number of channels to be used by using the soft keys.
[4ch, 2ch, 1ch]

12.5 Special Function Settings (SETUP)
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12.5.9 Setting the COPY Size (copy size)

- The hard copy size of the screen (LARGE/SMALL) is set.
- This function is available, when the screen dump output destination (see

Section 12.7) is set to printer.

Procedure (Setting screen: special function setting)
1. Move the flashing cursor to the "copy size" 9) item, O as shown in Section
12.5.
2. Select the hard copy size by using the soft keys. [LARGE, SMALL]
¥ “Dg E;iQ:SINGlc_:gr‘E:HlO%:el;—_E + 5@% TP oAU * ;"!2‘ E;‘:SJSIMBIEEFE:HID'!F&?J SQ “Tpen
t1teongaiy | 1 0 i (122isain ' ’ 5

@ n

: : [P //-\ T /
: : : : : H ;/ \ /
: H H : ¢ !
H : : y K.
P

19 sei

him s IS S UEI-1"Rw S . -
iivisex ¢ 1V S0 1V B@%X iV i50@ MEMOR Y X-Y.C

12.5.10 Setting the FD key (disk mode)

- Set which of the FD screen (see Section 13.5) and the SCSI screen (see Section

13.6) is displayed, when the FD key is pressed.

- Initial settings are made on the FD screen.

Procedure

(Setting screen: special function setting)

1. Move the flashing cursor to the "disk mode" 10) item, O as shown in the
figure in Section 12.5.

2. Select the screen to be displayed when the FD key is pressed, by using the
soft keys.
Soft key indication
BB : Floppy disk control screen (FD screen)
: SCSI control screen (SCSI screen)
: FD screen and SCSI screen (Pressing the FD key alternately
switches between them.)

12.5 Special Function Settings (SETUP)
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12.6 Interface Settings (INTERFACE)

Settings for the GP-IB interface and the SCSI interface are made.

hkk SYSTEM ook 1 95-06-01
1i2:02:04
v 1,1
{MEM)
% GP-1B *
. . mode ADDRESEABLE
DSettings for the GP-IB interface
address [X=)
header OFF
* SCSI1 *
@Settings for the SCSI interface §gs3s 1D e
8CE1 1D 1
T

Interface setting screen

Procedure (Setting screen: system)
1. Press the [[Nii=si soft key to display the interface setting screen.
2. Make settings for each of the following items.

@ GP-IB interface settings
- mode [ADDRESSABLE / TALK ONLY / DISABLE]
- address [0 to 30]
- header [OFF / ON]
- delimiter [CR-LF(EOI)/ CR(EOI) / LF(EOI) / (EOI)]
(in TALK ONLY mode only)

For the details, read Chapter 7 of the 8853 FFT Function-GP-IB Interface
Instruction Manual.
@ SCSI interface settings
- Device address of the 8853 8853 ID : [0 to 7]
- Device address of the HD and MO SCSIID : [0 to 7]

For the details, read Section 13.4, "Using the Hard Disk Drive and the
Magneto-optical Disk Drive."

12.6 Interface Settings (INTERFACE)
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12.7 Screen Dump Output Setting (CRT COPY)

- Specify the screen dump output destination. (Screen data can be sent to the
following four destinations.)

@® Printer @ Plotter @ Floppy disk @ SCSI

- The screen data can be sent to floppy disk or SCSI outputs in bitmap file
(.bmp) format.

- The .bmp bitmap file format is a standard used by graphics applications
running under Microsoft Windows.

- For example, screen images (640 X 290 pixels) can be used for creating
presentations in word processor or spreadsheet software running under
Microsoft Windows.

(Data can be saved with color coding to distinguish text, waveforms and
cursor.)
* Windows is a trademark of Microsoft Corporation.

Procedure (Setting screen: system)

@ 1. Press the [d;gf®0lad{ soft key to display the
screen dump output setting screen.

2. Move the flashing cursor to the "COPY
output" item, O as shown in the figure on the
left.

dkx SYSTEM Hekk CRT COPY

vol1.¢
PRINTER

~ g
~ om

CORY cutput

3. Set the output destination by using the soft
keys.

Soft key indication
PRINTER [HSzyilrsy
STHECK CETC) PLOTTER [ ¥lanrsie
: Floppy disk
Screen dump output setting screen YT - SCSI

- When selecting printer, the setting is completed. (See Section 5.3.20, ®.)
- The plotter will be described in Chapter 11 of the 8853 FFT Function-GP-IB
Interface Instruction Manual.

4. When selecting floppy disk or SCSI.
@ Set the color in the"mono/color" item, @.

*kk SYSTEM ok CRT COPY :gé Soft key Ind’cat/on

B eINIeX® : Monochrome
(oje]Ee]: W : Color

vl

~ =D
Z mm
z o6
- o0

COPY output F D

moenoscolor

12.7 Screen Dump Output Setting (CRT COPY)
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5. When selecting [¢fe]fe]z! in step 4, set the color for the text, waveform and
cursor.

Text/Frame for the | copy output

graph
Waveform in DARK
display

ono/color

char
Waveform in LIGHT \ dark

display/Grid
A and B cursors/

Frame for the zoom |
function

light

cursor

FD
COLCR
BLACK
BLUE
RED
MAGENTA

(For the zoom function, see Section 5.3.15.)

The color can be selected by using the [l and
| soft keys or the rotary knob.
[BLACK, BLUE, RED, MAGENTA, GREEN, CYAN,

YELLOW, ORANGE]

6. Press the key on the screen to be dumped.

When the output destination is floppy disk or SCSI.
- Press the soft key to start screen dump.

- Press the [FEag] soft key to cancel.
- A file called #AUTO OOQ. BMP is created. (OOO: Number from 001)

- Then pressing the key again without pressing the soft key outputs to
the printer.

Related item If the screen dump output destination is printer, the copy size (LARGE/SMALL)

can be set.
See Section 12.5.9, "Setting the Copy Size".

Screen data sent to floppy disk or SCSI output has a wider aspect ratio than

the actual screen.

12.7 Screen Dump Output Setting (CRT COPY)
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12.8 Self Check Functions (SELF CHECK)

There are five items of self-check (Sections 12.8.1 to 12.8.5).

Procedure (Setting screen: system)

) 1. Press the [aay soft key to display the self
e SYSTER e MR 19378574 check screen.

)] RoM/RAM check o Pressing the key changes the soft key

| rminen enec menu.

Sl e 2. Move the flashing cursor to the position for
the item, O as shown in the figure on the
left, to be performed and press the soft
key to perform a self check.

1) ROM/RAM check (Section 12.8.1)
SETUP 2) LED check (Section 12.8.2)

3) PRINTER check (Section 12.8.3)
4) KEY check (Section 12.8.4)
5) DISPLAY check (Section 12.8.5)

Self check screen

12.8.1 ROM and RAM Checks (ROM/RAM check)

- A check of the internal memory (ROM and RAM) of the 8853 is performed.
- Even when the ROM/RAM check is performed, the contents of the RAM are
not disturbed.
- The result is displayed on the screen.
OK : passed NG : failed

Procedure (Setting screen: self check)

1. Move the flashing cursor to position 1), @ as

dxf ROM/RAGM CRECK %%k giTégfgé
SVETEM:IV 1.0 BODT'Y ¢.00 T shown in the figure in Section 12.8.
13 ROM ckeck... 2K
o) Rar crece. . ok 2. Press the [(31G) soft key.
VidES RAiZi) Gare
g3k D5nen | 2302 - During the self checking process, no key has
erage ona
) BUs sneg<i.. OK any effect.
23575k RAM © 32n: - If the result "OK" appears, the self-check was
ILLELER 3 an® passed. i
i EoEms
z R L 3. After the check has been completed, press any
ER--R=8-1 = o

key to return to the self check screen.

Hit &ny key 1o resurn,

Screen display after the self check
has been completed satisfactorily.

12.8 Self Check Functions (SELF CHECK)
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12.8.2 LE

Procedure

D Check (LED check)

- This checks all of the LED indicators.
- Check that the LED indicators on the front panel flash in turn.
- When the beep sound setting (see Section 12.5.5) is enabled, a beeper sound is

produced.

- The LED indicator for the floppy disk drive does not flash.

(Setting screen: self check)

1. Move the flashing cursor to position 2), @ as shown in the figure in Section
12.8.

2. Press the soft key.
3. In order to terminate the LED check, press any key.

12.8.3 Printer Check (PRINTER check)

Procedure

A check is made of printer printing capability.

Test pattern of printer check

(Setting screen: self check)

1. Move the flashing cursor to position 3), @ as shown in the figure in Section
12.8.

2. Press the soft key.
3. To abandon the printer check during execution, press the STOP key.
See Section 16.3.1. for how to clean the printer head.

12.8 Self Check Functions (SELF CHECK)
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12.8.4 Key Check (KEY check)

A check is made as to whether the keys are operating normally.

Procedure (Setting screen: self check)

1. Move the flashing cursor to position 4), @ as

FA% KEY check #xx ss-os-o; shown in the figure in Section 12.8.
REAR PANEL T —— 2. Press the soft key to display the KEY
KEY lock SYSTEM STATUS TRIG DISF P I
L L_RL_NE_ check screen.
PRINT COPY FEED INPUT RANGE
O O | AU . .
'me/ﬁ oo | 3. Pressing each key causes the corresponding
“ \/\ ““: e e " place on the display to go dark.
o i:T e T - Turning the rotary knob causes the arrow in
& [4] o D] e o the turning direction to go dark.
feat hust o buut B ﬁ " ~ - Press the KEY lock key (on the rear panel)
again after pressing it to release the key lock
S condition.
Key check screen 4. After all the keys and arrows go dark, "Hit

any key to return” is displayed, and pressing
any key returns to the self check screen.

- If something is wrong with the keys, and if even one of the keys cannot be
recognized, then the key self-check cannot be terminated.

- In this case, press the START key and the STOP key together to display
"Hit any key to return" and press any key to return to the self check screen.)

12.8.5 Display Check (DISPLAY check)

This checks the display screen.

Procedure (Setting screen: self check)

1. Move the flashing cursor to position 5), O as shown in the figure in Section
12.8.

2. Press the soft key.
3. Pressing any key switches the display test pattern in the following order.

@ pattern — @ reverse — @ character — @ contrast — ® focus

12.8 Self Check Functions (SELF CHECK)
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*¥#%4% CRT CheCk (pattern) ##** ' 9
1

ma
-

=15
S
b

dokdk CRT Check (Character) s*x 85 -
12

oS

"4 ¢ xeQ2lepfyondasety 10g%Ee (x4, -, /0123458789 § {=)73RBCDEI
PORSTUUHRYZL ¥1°_ ‘abcde fahijk 1nnoparsiuvexyzt | Hilx 3¢131bnslua-f 012345
opréecns tANETEoTVdX R avg}

@ Pattern check (pattern)
< A 10X15 grid pattern is displayed.

- Check for distortion on the screen.

® Reverse check (reverse)

- The same grid pattern is displayed, in reverse

video.

+ Check for distortion on the screen.

® Character check (character)

The contents of the character generator are
displayed.

12.8 Self Check Functions (SELF CHECK)
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@ Contrast check (contrast)

This checks contrast of the display.

® Focus check (focus)

A focus check is performed.

Check (Ccontrast) F*kx*

CRT

ook

GCRTC_Z

GCRTC.1t

Darkl

Lisht

Darkt

«
o
2
1}
o
<
bt
=
=

Character

—
ant

AN AT N N NN S N AN NN NN NN NN
NN NNNNNNNNRENN NN NN NNNN N

b N T P e e A T U N NN 2

-
o

AN NN NN NN NN NN NN N NN NN
AN AN NN NN N NN NN NN N M NNMN

T A N Y,

wo
M-

tfocus) skkF

Check

CRT

ook

AN AT AT AN Y N AT N ST e eV e e e ey
AN N NP N NN NN NN NN NN N
AT LT AN S TN e e N Y
ZZX%%ZZ%XKZ%éXX%Z%Z%%%Z%K
By Oy D S AN AN S PR e S 2 e A SN L P N AN 8
SRNNRNNENNRNENNRNINNNNNENN
B
S P P N N N NN N N M NN N

Favena AN e e P L S T e T e et et e Al e e e S N o
ZZXZXZX¢KZZ%%X%%??%X7XXXX
T L A A R e I Y E e £ S £ Ry e N Py 2N 2
XQZZXZZAZ%4Z%XZ%?Z%ZZZZZZ

et ata AN et et e et e et eV e e e e e e e 2 oY
iRttt et et s et e Rt Ay e et Y et
AN N N T TN S TN S TN
AN NN N N NN NN N NN MM NN N
SRS N Y AL N NN N A TN ST NN NN
S A U e R A e e T S SN Y
AR A A N A AT AT TN N N NN
SRRl S AU S N U NN
ANNNNNEENNNNHNNRENNNRENNN
XXXXXXZ%Z%Z%ZKXXXXXXZ%XXZ
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Chapter 13

Operations

13.1 Floppy Disk, Hard Disk and Magneto-optical Disk
Functions

(1) 8.5 inch 2HD or 2DD floppy disks can be used.

The recording capacity can be formatted in 720 K bytes (IBM-PC/AC format),
1.2 M bytes (PC9801 format), and 1.44 M bytes (IBM-PC/AC or PC9801 (for
three modes) format).

(2) The unit complies with the SCSI standard, and can therefore be used with a wide
selection of commercially available disk drives and 3.5 inch magneto-optical disk
drives. (Drives which can be used are described in Section 13.4.2.)

- The unit can access a disk of up to 2 G bytes capacity.

- The unit can access a 3.5 inch magneto-optical disk of up to 230 M bytes
capacity.

- It is possible to access an MS-DOS format (version 3.3 or later) hard disk as
compatible with the NEC PC9801 or IBM PC/AT or compatible computer.

- A partitioned hard disk which has been formatted using a personal computer
can also be accessed.

- The unit allows subdirectories to be created and deleted on the disk, and also
allows a current directory to be specified.

(3) If measurement data is recorded on a floppy disk (FD), a hard disk (HD) and a
magneto-optical disk (MO), afterwards it can be read out, analyzed, and compared
with other data. (In the memory recorder and FFT functions)

(4) The setting state of the unit can be saved on a FD, HD, and MO.

13.1 Floppy Disk, Hard Disk and Magneto-optical Disk Functions
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(5) The waveform decision area can be saved on a FD, HD, and MO. See Chapter
10, "Waveform Decision Function". (In the memory recorder and FFT functions)

(6) Partial save function See Section 13.8.

It is possible to record any portion of the captured waveform on the FD, HD
and MO.

(7) Auto save function See Section 13.9.

With the memory recorder and FFT functions, during measurement it is
possible automatically to record the captured waveform on the FD, HD and MO.

(8) Auto setup function See Section 13.10.

It is possible, when the power is turned on, automatically to read a setting
state or a waveform decision area which has been recorded on a floppy disk
and to set it up.

(9) The 8853 is capable of reading the waveform data and decision area created on
the floppy disk with a Hioki 8851. See Section 13.11.

(10) The following commands can be used:

FORMAT Formats a FD, HD, or MO in MS-DOS format.

SAVE Writes to the FD, HD, or MO.

LOAD Reads out from the FD, HD, or MO to the 8853.

DELETE Erases from the FD, HD, or MO.

INFOR Gives detailed information on a file on the FD, HD, or MO.
MKDIR  Creates a subdirectory on the HD or MO.

CD Changes the current directory on the HD or MO.

DISK Displays information about the HD or MO.

- If a floppy disk is inserted upside down, backwards, or in the wrong direction,
it is possible to damage the floppy disk or the 8853.

- While the floppy disk unit is operational (the LED on the floppy disk unit is
on), do not remove the floppy disk. .

- When transporting the 8853, be sure to remove any floppy disk.

e Floppy disk (FD)

2DD floppy disks formatted in PC9801 640 K bytes format cannot be used.

/A\ CAUTION

e Hard disk (HD)

- There are restrictions on use depending on the way in which the disk is
formatted.

- The 8853 always formats the disk according to the NEC PC9801.

- For partition support, the 8853 can only access the first partition.

- The 8853 cannot be used to format a partitioned disk.

¢ Magneto-optical disk (MO)

- When using a magneto-optical disk connected to a personal computer, if the
MS-DOS version is 5.00 or earlier, format it using a personal computer.

- The magneto-optical disk formatted on the 8853 can only access the MS-DOS
version 5.00 or later.

13.1 Floppy Disk, Hard Disk and Magneto-optical Disk Functions
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e Recorded And How Much

13.2 What Can E

(1) Setting state (FUNC)

1. It is possible to record the setting state for each of the functions: the
memory recorder function, the recorder function, the X-Y recorder function

and the FFT function.

2. When a setting state is read into the 8853, the unit can be set to that
setting state.

3. Size of recording for a setting state

- 720 K-byte/1.2 M-byte format : 2 clusters (1 cluster is 1024 bytes)
- 1.44 M-byte format : 4 clusters (1 cluster is 512 bytes)

(2) Measurement data (WAVE)

1. It is possible to save a waveform in the memory recorder and FFT
functions. ‘

2. When measurement data is read into the 8853, the waveform data on the
FD, HD, or MO is put into the designated memory channel. (See @ LOAD
in Section 13.7.1.)

3. The time axis range, the voltage axis range, etc are also recorded
simultaneously with waveform data.
4. Memory capacity required for measurement data (In the memory recorder
function)
- 720 K-byte/1.2 M-byte format : (1 cluster is 1024 bytes)

{Recording length (DIV) X40} X 2 X number of channels
+ 1 cluster (rounded upwards)

1024
- 1.44 M-byte format : (1 cluster is 512 bytes)

{(Memory capacity in 1.2 M-byte format) X 2 clusters

In the FFT function, refer to Section 4.21 of the 8853 FFT Function-GP-IB
Interface Instruction Manual.

(3) Waveform decision area (AREA)

1. For the memory recorder and FFT functions, it is possible to save a
waveform decision area which has been created.

2. Memory capacity required for a waveform decision area

- 720 K-byte/1.2 M-byte format : 21 clusters (1 cluster is 1024 bytes)
- 1.44 M-byte format : 42 clusters (1 cluster is 512 bytes)

13.2 What Can Be Recorded And How Much
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(4) Memory capacity
The memory capacity for one floppy disk is as follows.
- 2DD (720 K-byte) : 713 clusters

- 2HD (1.2 M-byte) : 1221 clusters
- 2HD (1.44 M-byte) : 2847 clusters

Example For a recording length of 300 division, using four channels, the capacity of
data given by the expression in (2) 4, above is

300 X40 X2 X 4

+ 1 = 94.75 (rounded upwards)
1024

And is thus 95 clusters. Therefore, a 2DD (720 K-byte) floppy disk holds
713 + 95 = 7.5, thus 7 files.
A 2HD (1.2 M-byte) floppy disk holds 1221 + 95 = 12.9, thus 12 files.

13.2 What Can Be Recorded And How Much
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13.3 Using the Floppy Disk Drive

How to insert a floppy disk

Hold the disk with its written-on face upwards and push it all the way into
the slot in the proper orientation.

How to remove a floppy disk

Press the button as shown in the figure below and the disk is gjected.

NN

13.3 Using the Floppy Disk Drive
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13.4 Using the Hard Disk Drive and the Magneto-optical
Disk Drive

13.4.1 SCSI Interface Specifications

(1) General specifications

See the description of SCSI in "Other" of (7) Auxiliary functions in Section 2.1
Main Unit Specifications.

(2) Electrical specifications

@ Input signals
M Receiver CMOS receiver with hysteresis

M Input signal levels 0 to 0.8 V DC (Low level)
2.0 to 5.25 V DC (High level)

B Maximum load current =10 x A (excluding terminator)
B Minimum hysteresis 0.2 VDC

® Output signals
M Driver Open-drain CMOS driver

M Output signal levels 0 to 0.8 V DC (Low level)
2.0 to 5.25 V DC (High level)

M Driver sink current 48 mA (low level voltage: 0.5 V DC)

® Terminator power signal
B Output voltage 4 t0 5.25 VDC

B Maximum output current 1.2 A

(3) Connector

@ Recommended connector:

M Socket used DHA-RE50-3TS, made by DDK (50-pin half-pitch
shielded female connector)
M Matching plug DHA-PA50-3G, made by DDK or equivalent (50-pin

half-pitch shielded male connector)

FCN-247R050-GE, made by FUJITSU or
equivalent (50-pin half-pitch shielded male

connector)

25 < 1
ChEinEiREEEIisesIRety
B\\‘SSSESEBSESSBEGESSSSSSSESBM]E
50 <« 26

Socket side

13.4 Using the Hard Disk Drive and the Magneto-optical Disk Drive
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@ SCSI connector pin outs

Pin . Pin . Pin .
number Signal number Signal number Signal
1 GND 18 GND 35 GND
2 GND 19 GND 36 GND
3 GND 20 GND 37 GND
4 GND 21 GND 38 TERMPWR
5 GND 22 GND 39 GND
6 GND 23 GND 40 GND
7 GND 24 GND 41 —ATN
8 GND 25 GND 42 GND
9 GND 26 —DBO 43 —BSY
10 GND 27 —DB1 44 —ACK
11 GND 28 —DB2 45 —RST
12 GND 29 —DB3 46 —MSG
13 GND 30 —DB4 47 —SEL
14 GND 31 —DB5 48 —C./D
15 GND 32 —DB6 49 —REQ
16 GND 33 —DB7 50 —1/0
17 GND 34 —DBP

- The cables for connection to the hard disk and the magneto-optical disk are
not supplied with the 8853.

- Use commercially available cables. See Section 13.4.2 "Connection to a
Hard Disk or Magneto-optical Disk."

- The connector of the 8853 is other than the high density connector specified
by the SCSI-2 standard.

13.4.2 Connection to a Hard Disk or Magneto-optical disk
Procedure 1. Check that the 8853 and the hard disk drive or the magneto-optical disk
drive are powered off.

2. Select a SCSI cable with a connector corresponding to that of the disk drive
and connect firmly the SCSI connector (on the rear panel of the 8853) and
the disk drive.

Hard disk drive
Connector type Cable type
8853 <> D-subminiature 37-pin HD-4020-03 (made by ICM)

8853 <> Half pitch 50-pin (specified by the
SCSI-2 standard)

PSB-9310A-CA2 (made by Nihon
Microcomputer) .

8853 <> Header connector 50-pin

Magneto-optical disk drive

Connector type Cable type
8853 <> Half pitch 50-pin HD-4020-07 (made by ICM)

13.4 Using the Hard Disk Drive and the Magneto-optical Disk Drive
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Notes on the hard disk drive and magneto-optical disk drive operations

(1) Powering on
- Always power on the hard disk drive or the magneto-optical disk drive before
powering on the 8853.

- Do not power off while the hard disk or the magneto-optical disk is being
accepted.

(2) System configuration

- A maximum of seven SCSI interfaces can be connected, but the 8853 can only
access either of one hard disk drive and one magneto-optical disk drive.

- Do not operate more than one SCSI initiator (a personal computer for example) on
the same SCSI bus.

In the worst case this could lead not only to bus collisions and data loss, but also to
damage to one or other SCSI controller.

+ Ensure that all devices on the SCSI bus have different address IDs.
+ Fit a terminator on the last SCSI device on the daisy-chain.

(3) Drives which can be used

+ Within the SCSI standard, some commands are left for manufacturer-dependent
use. A hard disk drive or a magneto-optical disk drive which requires such
commands cannot be used with the 8853.

- Depending on the operating environment and any impedance mismatch of the
interface cable, it is possible for timing discrepancies on the SCSI bus to prevent
the hard disk drive or the magneto-optical disk drive from operating normally.

* The following drives have been used satisfactorily by HIOKI (As of February 1,

1996):

(Hard disk drives)

Quantum LPS 270S
Quantum LPS 5408
IBM DPES-31080
IBM DORS-32160
(Magneto-optical disk drives)
ICM MO-230S
MIDORI ELEC. UM-323R
Elecom EMO-2300
LOGITEC LMO-400
TEAC MO-230

OLYMPUS 230MO TURBOII

13.4 Using the Hard Disk Drive and the Magneto-optical Disk Drive
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(4) Format

+ When using the hard disk with the 8853 and a computer (IBM/PC or compatible),
always format it using the computer.

» A hard disk formatted on the 8853 cannot be accessed from a IBM/PC or

compatible.

* The above drives have been checked using the adaptec AHA-2940 for the SCSI

interface.

* For a partitioned hard disk, which has been formatted using a personal computer,
format it so that the first partition which the 8853 accesses is always the first

cylinder.

- If the first partition is other than the first cylinder, an error (lllegal format) occurs.
+ The magneto-optical disk can be formatted in 230 M- or 128 M-byte format (IBM

standard).

13.4.3 SCSI Interface Settings

Carry out the settings of the SCSI device address ID.

Procedure (Setting screen: system)

® 9

¥kk SYSTEM s
Vot

~ =
Z mom
(=]
- om
F

*

GFP-IB =*

mode
address

header

% SCSI1 *
8853 1D

ADDRESSABLE
05
OFF

CEC O NMNIEINST IS ETIL R

Interface setting screen

1. Pressing the [Nif=ls] soft key on the system
screen displays the interface setting screen.

2. Set the device address of the 8853 on the
SCSI bus, in the "8853 ID" item, @D as shown
in the figure on the left. [0 to 7]

3. Set the device address of the hard disk drive
or the magneto-optical disk drive on the SCSI
bus, in the "SCSI ID" item, @. [0 to 7]

% The GP-IB interface settings will be described
in the 8853 FFT Function:GP-IB Interface
Instruction Manual.

Do not set "8853 ID" and "SCSI ID" to the same number.

13.4 Using the Hard Disk Drive and the Magneto-optical Disk Drive



240

[

13.5 Settings on the Floppy Disk Control Screen (FD screen)

- This section describes settings on the floppy disk control screen.
- Each command will be described in detail in Section 13.7, "Detailed
Explanation of the Commands".

k% FlOPPY Disk sk TeEgeset @ File name
Please setT command @ F“e number
® Bar cursor
@ Total number of files
O , ® Date and time
® TR TR o ® ® Space used (in clusters)

® (@ Space available (in clusters)
Commands (soft keys)

The key switches the command menu.

[ :
[lcRSEe] © [SESES]

moOmoOEgnmm

wuw g oo
LRURORG (NN
I : I
SL=ENRs] o SESES]

®

—— s i

Floppy disk control screen

® 1 cluster = 1024 bytes (720 K/1.2 M bytes)
= 512 bytes (1.44 M bytes)

1. Put in a floppy disk.

2. Press the key to display the floppy disk control screen or the SCSI
control screen.

* Set the FD key setting (see Section 12.5.10) on the system screen to "FD" or
"FD&SCSI".

(When this is set to "FD&SCSI", if the SCSI control screen appears when
the hard disk or the magneto-optical disk is not being used, then an error
message is displayed after 10 seconds elapse.

Press the STOP key and, after the error message has disappeared, press the
FD key again to display the floppy disk control screen.)

- While information about the files is being loaded, the following message
appears:
Now loading. Please wait.
- If the disk is not formatted in MS-DOS format, the following error message
is displayed:
ERROR 72: lllegal format.
- If the above error message is displayed, press the STOP key and, after the

error message has disappeared, format the disk. (See Section 13.7.1, ©
FORMAT).
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3. The file names can be seen by scrolling them up and down by using the
rotary knob.

- The file names can be seen by scrolling every ten file names by using the up
and down cursor keys.

- Pressing the right cursor key moves the bar cursor to the first file, and the
left cursor key to the last file.

4. The commands can be selected with a soft key.

Soft key indication
: File information
L : Deletes a file
: Loads data
: Formats in MS-DOS format
: Saves data
EEESEE : Switches the command menu (soft key indication)
Each command will be described in detail in Section 13.7 "Detailed
Explanation of the Commands".

| DELETE

5. When finished with the floppy disk control screen, press any of the following
MENU keys (the| SYSTEM |,| STATUS |, | TRIG | and | DISP | keys).

File Name
The following files have special meanings:

IMEM—0OOO. WAV (OOO : Number from 001)
IMEM—0OOO. FUN
IMEM—0OOO. ARE
I'REC—0OOO. FUN These are names of files made during auto setup.
IXYC—0OOO. FUN | (See Section 13.7.1, "@SAVE".)

'FFT—000. WAV
'FFT—00O. FUN
'FFT—00OO. ARE

#AUTOOO0O. BMP : This is a file created by the screen dump function.
(See Section 12.7.)

#AUTOOOO. WAV : This is a file created by the auto save function.
(See Section 13.9.)

#MEASOOO. PRN : This is a file created by the waveform parameter
calculation. (See Section 11.3.)

STARTUP . These are files used by the auto setup function.
STARTUPA. (See Section 13.10.)

13.5 Settings on the Floppy Disk Control Screen (FD screen)
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13.6 Setti

ngs on the SCSI Control Screen (SCSI screen)

- This section describes settings on the SCSI control screen.
- Each command will be described in detail in Section 13.7, "Detailed

Explanation of the Commands".
(D Current directory name

wHw SCST Aww et ® File name
Filease set command @ File number
@ Bar cursor
ol ® Total number of files
, ® Date and time
@>? """""" = —® *@ Space used (in clusters)
® ‘ - EUY [BE-g2 ) Space available (in clusters)
@ 3 @ Command (soft key)
A 01 ISiisiE __l@®  The key switches the command menu.
el Ersesox freeh : . . S
® T *: if a directory, "<DIR>" is displayed.
SCSI control screen 9
Procedure 1. Connect a hard disk drive or a magneto-optical disk drive to the 8853.

(See Section 13.4.)

2. Set the FD key setting (see Section 12.5.10) on the system screen to "SCSI"
or "FD&SCST".

3. Press the key to display the floppy disk control screen or the SCSI
control screen.

* When the floppy disk control screen is displayed, press the FD key again to
display the SCSI control screen.

- While information about the files is being loaded, the following message
appears:

Now loading. Please wait.

- If the disk is not formatted in MS-DOS format, the following error message
is displayed:
ERROR 85: lilegal format.

- If the above error message is displayed, press the STOP key and, after the
error message has disappeared, format the disk. (See Section 13.7.1, "©
FORMAT".)

4. The file names can be seen by scrolling them up and down by using the
rotary knob.

- The file names can be seen by scrolling every ten file names by using the up
and down cursor keys.

- Pressing the right cursor key moves the bar cursor to the first file, and the
left cursor key to the last file.

13.6 Settings on the SCSI Control Screen (SCSI screen)
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5. The commands can be selected with a soft key. See Section 13.7 "Detailed
Explanation of the Commands".

Soft key indication

: File information

: Formats in MS-DOS format

: Loads data

: Creates a directory

: Saves data

— Changes the current directory

: Deletes a file

: Information about the hard disk

: Switches the command menu (soft key indication)

6. When finished with the SCSI control screen, press any of the following
MENU keys (the| SYSTEM |, | STATUS |,| TRIG | and | DISP | keys).

Current Directory

- The 8853 saves a record of the current directory internally.

- When the current directory is changed, all subsequent control operations
access files in the new directory (including GP-IB and program commands).

- After exiting from the SCSI control screen, when the SCSI control screen is
displayed again, the files are listed from the current directory.

- To set the current directory, use either the command on the SCSI control
screen, or the appropriate GP-IB command.

File Name

The following files have special meanings:

< . > Indicates the current directory.
< .. > Indicates the parent directory.
<directory name> Indicates a subdirectory.

IMEM—0O00. WAV (OOO : Number from 001)

|

IMEM—0O0OO. FUN
I'MEM—0O00O. ARE
'REC—0O0O0. FUN { Thege are names of files made during auto setup.
XY C—=0O0OO. FUN | (See Section 13.7.1, "@ SAVE".)
'FFT-000. WAV

'FFT—0O0OO. FUN

'FFT—000. ARE

#AUTOO0O0O. BMP : Thisis a file created by the screen dump function.
(See Section 12.7.)

#AUTOOOO. WAV : This is a file created by the auto save functlon
(See Section 13.9.)

#MEASOQOQO. PRN ; Thisis afile created by the waveform parameter
calculation. (See Section 11.3.)

13.6 Settings on the SCSI Conirol Screen (SCSI screen)
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13.7 Detailed Explanation of the Commands

13.7.1 Commands Common to the Floppy Disk and SCSI
Control Screens

This section describes the commands common to the floppy disk and SCSI
control screens. (D to ®)

@D FORMAT Formats in MS-DOS format.

- Format the floppy disk, hard disk and magneto-optical disk to be used on the
8853.

- When the "Illegal format" error is displayed, format the disk.

- The magneto-optical disk can be formatted in 230 M- or 128 M-byte format
(IBM standard).

Procedure
I ege. et 1. Press the [gol31il:¥1 soft key, and the screen
T eoiris - shown on the left appears.
Are you sure 7? {Yes/No)

2. Select the type of format for the 2HD floppy
disk by using the soft keys. (Both types are
available on the 8853.)

Soft key indication

] : 1.2 M bytes (for PC9801)

: 1.44 M bytes (for IBM-PC/AT, and
PC9801(for three modes))

3. Press the soft key.
During the formatting process, "Now formatting.
Please wait." is displayed.

@ fite 713 free

Floppy disk control screen

If the write-protect tab on the floppy disk or the magneto-optical disk is in the
set position, the disk can not be formatted. To allow formatting, move the

write-protect tab to the unset position.

Write-protect
set position

Write-protect
unset position
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@ SAVE

Transfers a setting state, measurement data, or a
waveform decision area on the 8853 to the floppy disk,
the hard disk, or the magneto-optical disk.

The information which can be transferred depends upon the function:

Memory recorder function and

FFT function
Recorder function and
X-Y recorder function

} Setting state, measurement data,
or waveform decision area.

}» Setting state only

(1) Memory recorder function and FFT function

Procedure

kA FlOoPPY DisSk kkk ’9E5-08-01
12,609

SAVE command
Select kind of file.,. (WAVE/FUNC/AREA)
No name date time cluster

713 free

*#%k* FloPPy Disk *kxk 95-06-01
12:09
SAVE command
Select save CH. (ALLsCH1-~-CH4/LOGIC)
No name date time cluster

713 free

Floppy disk control screen

1. Press the V4 soft key and the screen shown
on the left appears.

2. Select the data to be transferred by using the
soft keys.

Soft key indication

: Measurement data

: Setting state

BV GIENE - Waveform decision area
ECTDEE : Cancel the SAVE command

3. Only when pressing the Ema soft key in the

memory recorder function, specify the channel
to be transferred by using the soft keys. (The
screen shown on the left appears.)

Soft key indication

: Transfers all the channels. (The
channels for which the display is off
are not transferred.)

. : Transfers only the specified

channel.

: Transfers the logic waveforms
(CHA to CHD)
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4. Next input the file name.

*%% Floppy Disk **xF

a. By turning the rotary knob and moving the
cursor in the window, the desired characters
for the filename can be selected.

and

SAVE omm i
xec) key TO Save,

i

<

[fite tpATA .ol 1]

b. Pressing the [ B right cursor key moves the
cursor to the right.

date Time cluster

(Repeat actions a. and b. as appropriate.)
File names are left justified and cannot

include spaces.

713 free

(oel)

Soft key indication

HEESM : Starts the transfer.
BENTSME : Inserts a character between two

file [Q'ﬂ-f‘_zgrl ] other characters.
File name  Extension G : Deletes the character at the cursor

up to 8 characters  up to 3 characters position.

ICEENE - Deletes all characters from the
cursor position to the right.

BCTIEE : Cancels the SAVE command.
5. Pressing the soft key starts the data transfer.

- During data transfer, the following message appears:

Now saving. Please wait.
- If a file already exists with the same name as that input, the following
message appears:

File already exists.
Overwrite OK ? (Yes/No)

Press the soft key if it is desired to overwrite the already existing
current file and to create a new file.

The number of files which can be saved on one floppy disk is as follows.

- 2DD (720 K bytes) : 112
- 2HD (1.2 M bytes) : 192
- 2HD (1.44 M bytes) : 224
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(2) Recorder function and X-Y recorder function

Procedure

1. Press the §/\\V3 soft key and the screen shown
on the left appears.

fokdk Flopry i@k s '93-9
11:3

coMmmano

SAVE C
CERSC key o save.

2. Input a file name and the setting state will be
transferred.

TNe. nanz Gzt time e Refer to steps 4 and 5 in (1) Memory recorder
function and FFT function.

@ Automatic creation of file names

If nothing is entered into the file name, "file [ . ]", when it is saved, a file
name is automatically created.

IMEM—OOO. WAV
x__ﬁv__—J \a_dv__—J
Function Number Type of file
MEM (memory recorder) from 001 WAV (measurement data)
REC (recorder) FUN (setting state)
l):(l\:(_lC_J (X-Y recorder) ARE (waveform decision area)

e Time taken for saving (using a floppy disk)

Setting state (FUNC) approx. 5 seconds.

Waveform decision area (AREA) approx. 6 seconds.

Measurement data (WAVE) for a recording length of 300 divisions and
4 channels, approx. 28 seconds.

- In the case of measurement data, the time taken for saving is approximately
proportional to the recording length and to the number of channels.

- After the save has been completed, a time of approx. 0.2 seconds multiplied by
the total number of files is required to redisplay the list of files on the floppy
disk control screen.

- If the write-protect tab on the floppy disk or the magneto-optical disk is in
- - the set position, saving is not possible. Make sure the write-protect tab is in

the unset position. (See Section 13.7.1, © FORMAT.)
- When using the A and B cursors, the data is partially saved. (See Section
13.8.)
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@ LOAD Transfers (loads) data to the 8853.

Procedure

#kk Flopry DisSk *xif

w
m
=)
-

1. Using the rotary knob or the cursor keys,

| po
=N

- mD
O =1

Logep commana - naneiDATA move the bar cursor to the file to be
a { %?f%f@gén&im neae ?ggfv transferred.
Ghili=-==,--==) -3 chi(B---, === 2. Press the soft key, to display the file
information, O as shown in the figure on the
left.

3. Pressing the soft key transfers the file
at the position of the bar cursor.

[ Rai] (51 E S R N R B

€71 free

Soft key indication
GO : Cancels the LOAD command.

X
Bar cursor

When loading measurement data (WAVE), then the destination channel can be

specified.
orr Florpy Disk wrn TORTRY 1. The channels which are recorded in the file
—— —— 5 are displayed in (D as shown in the figure on
:‘L‘H:ETF:::IC: e loadm;;;TK:JAVE the left'
timesamsg/D1YV ghoti1EDIV
IE;%¥§§§i°1;;i"D"’| S — -1, 2, 3, and 4 correspond to the analog
| j channels 1, 2, 3, and 4 respectively.
e o nRrEo i‘?fi----fiTE_-_f‘.“i“f - A, B, C and D correspond to the logic channel
@ groups A, B, C and D respectively.
- A dash "-" is shown for channels that are not
recorded.
2. Specify the destination of data (channel) in @.
- At first the contents described in @O are shown on the screen.
- To transfer to other channels, move the reverse cursor using the cursor keys
and set the destination channels with the soft key.
- Press the soft key to perform the transfer.
Example [Destination]

ch: (123—, ABCD) »ch: (X14—, B>\<><><)
L

/\
— : Not recorded CH1 CH2 CH3 CH4 CHA CHB CHC CHD
X : Not transferred

- The data of CH4 is not recorded.

- The data of CH2 is transferred to CH1. The data of CHS3 is transferred to
CH4. The data of CHA is transferred to CHB.

- The data of CH1, CHB, CHC and CHD are not transferred.
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Time taken for saving (using a floppy disk)

Setting state (FUNC) approx. 2 seconds.

Waveform decision area (AREA) approx. 3 seconds.

Measurement data (WAVE) for a recording length of 300 divisions and
4 channels, approx. 25 seconds.

In the case of measurement data, the time taken for loading is approximately
proportional to the recording length and to the number of channels.

- Data transfer takes place in the order of the analog channels 1, 2, 3 and 4,
— and the logic channel groups A, B, C and D.

- If a channel is designated more than once, that channel is written into
several times and the data transferred last takes precedence.

- When setting state (FUNC) is loaded, the waveforms recorded on the 8853 is
erased.

- If the recording length of the file is longer than the recording length of the
8853, only the initial portion of the waveform data from its start as far as
the recording length of the 8853 will be loaded, and the remaining portion of
the data will not be loaded.

- If the recording length of the 8853 is longer than the recording length of the
file, then the last portion of the recording length not filled by the waveform
data is filled with zeros. (Zero is the lowest possible data value if there is
no magnification or compression in the direction of the voltage axis.)

Example File 30 divisions 8853 15 divisions
/\/\/\ /\/
Load
File 15 divisions 8853 30 divisions

- If the number of channels to be used (see Section 12.5.8) is set to 1 or 2
channels, or changed to 4 channels, load the measurement data after
starting measurement.

<0
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@ DELETE Deletes a selected file.

Procedure
*¥® FLORPY Disk PEiteE 1. Using the rotary knob or the cursor keys,
DELETE EoUnaTd, (L eSiNEiPATA e move the bar cursor to the file to be deleted.
Func:r‘gEM b1 maae Lfgg?v
Time:! ms/ 'J sho .
@ { gr;;t??isfsm;;is:) : 2. Press the D3R soft key to display the file
shitrEss information, O as shown in the figure on the

left.

3. Now pressing the soft key deletes the

g g e 01 Tor08: file at the position of the bar cursor.

\ - Pressing the key cancels the DELETE
7 files

e command.
- During the deletion, the following message
appears on the display:

\Bar cursor

Now deleting. Please wait.

- After pressing , soft keys other than and will have no
effect.
- On the hard disk or the magneto-optical disk, delete a subdirectory, after
deleting all the files in the subdirectory.
- If the write-protect tab on the floppy disk or the magneto-optical disk is in
the set position, files cannot be deleted. Make sure the write-protect tab is
in the unset position. (See Section 13.7.1, © FORMAT.)
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Provides details about a file.

Procedure
kkk Flowwy DisSk sk 25-06-01
14:10
File information namelDATA 23 1
func:MEM mode: WAVE
| — time:2ms/D 1V ghot: 1S5D1V
@’ trig:35-06-01 13:06:42
title![SAMPLE DATA 1
chy (1234 ,R8BCD)>
name date time cluster
I XYC-@@1 ,FUN S5-26-01 1Z:30:12 2
fTAUTOGOL1 .EMF 2S5-08-01 12:30:5@Q 23
DATA .21 S5-2£8-01 13:02:38 3
DATA Q2 S5-26-01 13:107:54 =]
7T files 6687 free
S \
\
Bar cursor
File information name | C) ]
func: C) mode : C)
time: (@) shot: (5
trig: (8
title: [ @) ]
ch: ( )

Memory recorder function

trig:
title: [ ) ]
graphl: C) dD ()

FFT function

( NOTE )

executed.

1. Using the rotary knob or the cursor keys,

move the bar cursor to the file about which
the information is required.

. Press the [[{]gell soft key, to display detailed
information about the file, @ as shown in the
figure on the left.

@ File name

@ Function

® File type

(@) Time axis range (frequency range in the
FFT function)

(® Recording length

(® Trigger instant

(@ Title comment

* Recorded channel

(See Section 13.7.1, @ LOAD.)

% (@ Analysis mode
% 10 Analysis channel
* @ Y-axis setting

(#: Displays when in measurement data)

- The information about the file is also shown when LOAD and DELETE are

- When executing INFOR for a subdirectory on the SCSI control screen, the
file names in the subdirectory are shown.

k% SCSI

'8E-0e-01
14:36

File

A9
DATA .07
IMEH-001 . ARE

information

(TEST

nNamel8B8E53ITEST . 201 ]

3 DATA .05 DATA .86
001> {SAMPLE .0@1> IHEM-081.FUN
HAUTOR | BHP DATA .08
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13.7.2 Commands Only on the SCSI Control Screen

This section describes the commands only on the SCSI control screen. (D to

@)
@ MKDIR Creates a subdirectory.
Procedure
e seRl °718%:3° | 1. Press the [I]I5 soft key, and the screen
MKDIR command
(exec) key to save. shown on the left appears.
[rite . .
Ol | 2 2. Enter the directory name, @ as shown in the

figure on the left.

¥(ROOT DIRECTORY)

The input procedure is the same as that for
inputting the file name. See step 4 of
procedure in Section 13.7.1, @ SAVE.

NOTE

A directory cannot be created, if the total path name from the root would
exceed 60 characters, including the "¥" (corresponding to "\\") and the "."

separators.
@ DISK Displays information about the hard disk, or the
magneto-optical disk.
Procedure
e AR 7187350 | - Press the YA soft key.
DISK information

BytesSectar
Sector/Fat

A1l disk space
Use disk space
Rest disk space
Sector/Cluster

222928K

676K

22225ZK
8

512
218

Fat

Reserve sector

Hax directory entry
FatlD

Root directory start
Data start

- Information about the hard disk or the
! magneto-optical disk, O as shown in the
457 figure on the left is displayed.

¥(ROOT DIRECTORY)

00 W0 W0 ORE
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® CD Changes the current directory to the specified directory.
Procedure
Bar cursor 1. Using the rotary knob or the cursor keys,
SRR STy move the bar cursor to the directory to be
ze! selected.

QO9EROeTT
PUSEN—CC

2. Pressing the [#8] soft key changes the current
directory to the specified directory, and lists
the files in that directory.

Current directory l

[¥8853TEST. 002

- The 8853 provides direct movement only one layer up or down in the

directory hierarchy.

- To move to the parent directory, select <. . > with the bar cursor, and press
the soft key.

- It’s not possible to move to a directory if the total path name from the root
would exceed 60 characters, including the "¥" (corresponding to ‘\. ‘) and
the "." separators.
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13.8 Partial Save Function

- Only the portion of the waveform delimited by the A and B cursors is saved as

measurement data.
- This function is available in the memory recorder function.

Procedure (Setting screen: display)
1. Select the portion to save with the A and B

A cursor B cursor
# MEM # Trilg:SINGLE CHl leve + 60Q% -@E0% cursors, Wthh may be Vertical cursors or
Z@0Qus x1 csr.#a
(zoousd - "1 1 st={.ams. trace cursors.
: e B AR ET AL EBHIL L

If only the A cursor is used, the portion from
the A cursor to the end of the waveform is
saved.

2. Press the key to display the floppy disk
control screen or the SCSI control screen.

3. Then perform a save by an identical
procedure to that employed for normal
measurement data. (See Section 13.7.1, @
SAVE.)

%o
L~ W AaE ]

& »
< » .

This portion is saved.

- The recording length of a waveform which is partially saved is determined
as the minimum recording length including the designated range.

- The remainder of the recording length is filled by zeros. (Zero is the lowest
possible data value if there is no magnification or compression along the
voltage axis.)

* * trig:SINGLE (Wi leve 1+ BOX FrESO%
209Q@ps X1 c=Er:!0FF

{2000 $/div PR

ESN B SR v ehiH SR
109mY. 467 10mU S04 iomy seritomy . sey

MEMORY - v contl

& b <
- % P> .«

v

Designated portion  Portion where there is no waveform
data (It is made up with zeros.)

13.8 Partial Save Function
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Save Function (auto save)

13.9 Auto

+ This function automatically saves a captured waveform during the
measurement process.

- After the measurement data is captured into the memory of the 8853, and is
shown on the display, a save is automatically performed.

- This function is available in the memory recorder and FFT functions.

Procedure (Setting screen: status)

D
Thtgarg s T MEMORY 7518055 1. Move the flashing cursor to the "auto save"
Time/sdiv dus (yomMs s g
shet 18D Iv item, @ as shown in the figure on the left.
format SINGLE
dot/line LINE . .
pver write erF 2. Set the auto save function by using the soft
20is EauET i keys
Emocih print ON )
rell mode OFF . . .
channel conditions — Soft key indication
SEFES T pSRE GPE O gRE sR? BRI : Auto save is not used.
range(/div) 1emv  1omy 1Qmy 10mYy : Saves on the ﬂOppy disk.
Poesition 50% S0% 50% 50% o . .
EeyRLine oBF  oPE  oBE oPE LEeSl - Saves in the current directory on the
Losic drewins OFF OFF OFF OFF hard disk or on the magneto-optical
iR B Ry .
disk.

Status screen (page 1) in the
memory recorder function

® When the waveform data is saved, the filename used follows this pattern:
#FAUTOOOO. WAV
\ / \._.V——/

Shows that this is a file Number Shows that the file type
made by the auto save is measurement data
function. from 001 (WAVE).

In the FFT function,
"WAV" changes to
"FET"

® When the waveform decision function is on: (See Chapter 10.)
When the waveform decision action has stopped, its measurement data is
saved.

® When the memory segmentation function (sequential save) is on: (See Section
9.2)
The captured waveform data is saved into all the indicated memory blocks
by stages in order from the first memory block.

13.9 Auto Save Function (auto save)
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- Check the space remaining on the floppy disk, the hard disk or the magneto-
optical disk.

If the remaining space is not sufficient, a save is not performed.
- During a save, capturing of the waveform is not performed, and the

following message appears:
Now saving data.

- The channels that are saved are only those for which ON appears.

- Make sure the write-protect tab on the floppy disk or the magneto-optical
disk is in the unset position. See Section 13.7.1, © FORMAT.

- In the FFT function, the auto save function is set on the status screen (page

*kdk STATUS #Hxi '9g5-12~-12
(pagez) 12:00
dot/l1inege LINE
grint mode WAVE
aute print OFF .
2uto save Auto save function
comparison CFF
channetl cenditions
chi chz ch3 ché
Analog
range(/divi 1emv 1emy sov 1y
poszition 0% 504 5% S50%
courliing DC DC DC DC
filter OFF OFF OFF OFF
OF F

Status screen (page 2) in the FFT function

13.9 Auto Save Function (auto save)
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13.10 Auto Setup Function

(1) Auto setup function for setting state [FUNC]

- When the power is switched on with a floppy disk inserted, the setting up of
the 8853 is performed automatically by reading the setting state (FUNC) file

called "STARTUP . ".

- Just by switching on the power with the floppy disk in, the same
measurement conditions can be simply established.

Procedure

*%% FlOPPY Disk k%

Floppy disk control screen

. Press the key and the floppy disk control

screen will appear.

. Press the soft key and the [glf& soft

key in order.

. Set the file name to [STARTUP . ].
. Press the soft key and the save will be

performed.

This creates a file called "STARTUP . ", and
the current setting state is recorded in it.

. This completes the setting up.

Then when the power is switched on again
with a floppy disk inserted, the setting state
saved in step 4 will be read and set.

13.10 Auto Setup Function
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(2) Auto setup function for waveform decision area [AREA].

- When the power is switched on with a floppy disk inserted, by reading the
waveform decision area (AREA) file called "STARTUPA. ", waveform decision

area is automatically loaded.

- This function can be taken advantage of when waveform decision with always
the same area is desired, for purposes of examination or the like.

Procedure
ddx FIORRY Digk Hgw '9E-@E8-01
14:085
SAVE command
(exec? key to save

file [STARTUPE. bl

n
[N a3l (1 FV N RV RV}

g files 665 free

Floppy disk control screen

1. Set the waveform decision area which it is

desired to record. (See Section 10.)

. Press the key and the floppy disk control

screen will appear.

. Press the soft key and the [FIF soft

key in order.

. Set the file name to [STARTUPA. 1.
. Press the soft key and the save will be

performed.

This creates a file called "STARTUPA. ", and
the waveform decision area is recorded in it.

6. With this the setting up is completed.
Then when the power is switched on again with a floppy disk inserted, the
waveform decision area saved in step 5 will be read.

7. Perform the waveform decision by setting the waveform decision mode (see
Section 10.2) and the stop mode (see Section 10.3).

13.10 Auto Setup Function
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13.11 Reading 8851 Files 8851 — 8853

- The 8853 is capable of reading waveform data (WAVE) files or waveform

decision area (AREA) files created with a Hioki 8851.

- However, setting state (FUNC) files and auto set-up (STARTUP(A). ) files

cannot be read.

(1) Reading 8851 waveform data

- Memory recorder function waveform data can be read in and displayed.
- The A and B cursors can be used for reading out measurements from the read-

in data, and calculation functions are also possible.

- Not all of the setting conditions are changed, however, when the 8851

waveform data is read in, and in some cases the settings are still those of the
8853 before reading the data.

- The setting conditions of the read-in 8851 data are not the same as the

current setting conditions on the 8853, so after reading in, output list and
check.

- The list shows the setting conditions for the 8851 which have been read in,

but there are differences in some items.
(Trigger filter width and logic filter setting functions are different on the 8851
and 8853.)

- If new measurement is started, the list also changes to the 8853 setting

conditions.

- It is not possible to read in 8851 envelope data.

(Doing so results in ERROR 76: General failure.)

(2) Reading 8851 waveform decision area data

{ NOTE )

This can be read in in the same way as 8853 waveform decision area data.

- It is not possible to read 8853 files on the 8851.

- It is only possible to read from a floppy disk.

- It is not possible to read from a hard disk or magneto-optical disk. First
copy to a floppy disk.

13.11 Reading 8851 Files 8851 — 8853
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13.12 Internal File Format

From the start of a file, information is stored in the following manner.
The following is the internal format, which will be required in order to read
data stored on the floppy disk into a personal computer.

HI0K18853Vy1. 00 1MEMNAVE95-06-01,12:16: 11,20%H 1 0K 1 ,8853.Samp 1 e,01
w40/D 1V 150D 1V 601W12,50us /D1 VL400/D 1 V41111108945, ,1VL/DIV
L30%uunOFFLDC8945,,2V/D 1 Vi 50%. OFFLDC8945,10Vi/D | Vi 7 0% OFF
uDC8945,,,1Vi/D1Vinu50%uu 0FFLDC

"non

J" indicates a space character.)

: Number of
Byte number / Example data Meaning characters
1:HI0K 18853 ID 9)
10:Vu1.00 Version (6)
16:41 Length of header (2)
18:MEM Function 3)
21:WAVE Type of file (4)
25:95-06-01,12:16:11 Trigger instant a7
42:0,20% Pre-trigger (6)
48:H10K1.,8853,Samp e 01 Title comment (20)
68:..40/DIV Time axis data/division (8)
76:uu150D1V Recording length (8)
841,601 Total number of data values (7)
91:W Length of data word (1)
92:,12 A/D resolution (2)
94:,50us/D1V Time/division 9)
103:.,400/DIV Voltage axis data/division (8)
1114 Number of analog channels (3)
1141 Number of logic channels (3)
117:11110 Data save conditions (4+1)
122:8945.,,1Vu/D 1 Viu,30%uOFFLDC - Channel 1 (28) *
150:8945,,2V0,/D V5 0% OFFLDC Channel 2 (28) *
178:8945,,10V/D 1 Vw7 0% 0FFLDC Channel 3 (28) *
206:8945,,,1V/D 1V 50%.u 0FFLDC - Channel 4 (28) *

*: Model number (4), voltage axis range (9), position (6), filter (6), input
coupling (3) ’

13.12 Internal File Formét
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Details of the data values

ID
Version

Length of header

Function

Type of file

Trigger instant
Pre-trigger

Title comment
Time axis data/division

Recording length
Total number of data samples

Length of data word

A/D resolution
Time/division

Voltage axis data/division
Number of analog channels

Number of logic channels
Data save condition

Channel 1 to Channel 4

Shows the name of the type of device the data
was stored from.

Shows the ROM version.
Shows the length of the header portion present

at the head of the data (unit is blocks, 1 block
= 1024 bytes).

Shows the function of the saved data:
MEM memory recorder function

REC recorder function
XYe X-Y recorder function
FFT FFT function

Shows the type of the saved data:
WAVE measurement data
FUNC setting state
AREA waveform decision area

Shows the trigger time.

Indicates the proportion of the recording
length before the trigger.

Shows a comment used for a title.

Shows the number of data samples per
division.

Shows the recording length of the saved data.

Shows the total number of saved data
samples.

Shows the length of one data sample.
W 16 bits (2 bytes)
Shows the A/D resolution.

Shows time axis information for the saved
waveform.

Shows the resolution per one division.

Shows the number of analog input units.
(maximum value)

Shows the number of logic channels.

Shows whether the data for the corresponding
channel was saved,;

0 not saved

1 saved
Show the information in the corresponding
channel:

model number

voltage axis range

position

filter

input coupling

13.12 Internal File Format
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Internal structure of a waveform data file

The following example shows the case when channel 1, channel 3 and logic
data have been saved.

File information (1024 bytes)

Waveform data 1 (Total number of data samples X 2 bytes)
(CH1)
Waveform data 2 (Total number of data samples X 2 bytes)
(CH3)
Waveform data 3 (Total number of data samples X 2 bytes)
(logic)

@ Analog data

Sample 1 ~ Sample 1 Sample 2 Sample 2
(upper byte) (lower byte) (upper byte) (lower byte)
Sample 1 (16 bits) Sample 2 (16 bits)
@ Logic data

CHA | CHB | CHC | CHD | CHA | CHB | CHC | CHD |  -----

\

Sample 1 (16 bits) Sample 2 (16 bits)
AlA]A
413|211
CHA

13.12 Internal File Format
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13.13 Operation Example

In this example a waveform which was recorded on channel 1, then saved on
the floppy disk is superposed upon a newly recorded waveform, and is
displayed and compared with it.

1. In the memory recorder function, the input signal on channel 1 is recorded
with the following settings:

- Set the display of channel 1 to DARK.
- Set the display of channels 2 to 4 to OFF.

2. Insert the floppy disk into the 8853 main unit.
3. By pressing the key, the floppy disk control screen is displayed.

orr Fionmy Dion wwe TETTRT 4. If the floppy disk is a new one, an error
TOEMAT commana message is displayed, so it should be
Rre veu surE T otesse formatted after canceling it by pressing the
STOP key.

- Press the soft key and then the
Moo nEmE o gErE __rlmE | chew soft key in order.

- For a 2HD floppy disk, press either of the
Bt ] and keys.

- Press the key to perform formatting.

2 file 713 free

FORMAT
re Fiormy Dion wir — 5. The measurement data of channel 1 is saved
Tyt — on the floppy disk by pressing the £\ soft
(BXEC) key toe save g e
key, the \[JfW3 soft key, and the soft key
file C(TESH ] .
in order.

6. Input "TEST" in the file name.

The letters are input in order by turning the
rotary knob so as to select characters, and by

pressing the cursor key.

7. The soft key is pressed and the save is
performed.

SAVE

8. By pressing the key, the display screen is displayed.

9. In the same setting state as step 1, a new waveform is recorded on channel
1.

10. The key is pressed, and the floppy disk control screen appears.

13.13 Operation Example
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k% FLOPPpY Disk Hxpk ’9E-28=-01
14:38
LOAD command amelTEST 1
Hitl (exec’) key to load fiile.
func i MEM modeWaVE
TIMEI2QQ0ns/D 1Y Shoti1EDIV
trig:95-95-01 14:12:38
Titlie: [ 1
chi{l=-==, ===} =% Ch:(H-~--,~~-~-

71@ free.

\

\
Bar cursor

* EEE x

trigiSINGLE f
200us X1 csr:

{200 usdiv

11. The file "TEST" will now be loaded from the

12.

- A newly recorded waveform is displayed on

floppy disk into channel 2 of the the 8853.

. Move the bar cursor to the file "TEST", and

the [MeJ:Xs) soft key is pressed.

. By pressing the soft key, the screen is

set so as to load into the memory for channel
2, @ as shown in the figure below.

. By pressing the soft key, the load is

executed.

Set the display of channel 2 to LIGHT.

channel 1 and the waveform "TEST" on the
floppy disk is displayed on channel 2,
simultaneously.

- It is possible to compare a waveform recorded

on the floppy disk and a newly measured
waveform.

13.13 Operation Example
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13.14 Sample Program for IBM-PC(VGA) Series

This program runs on a IBM-PC(VGA) series computer, and reads and lists
the data from a file on floppy disk.

1000 CLS : SCREEN 12

1010 ’Read Header from Fl].e st e s sk ok ok ofe ok sk skeofe ok ok sk sk ok ok ook sk sk sk ok ook skok

1020 INPUT "File name = ", FI§

1030 OPEN FI$ FOR BINARY AS #1

1040 FLAG = 1

1050 FOR I = 0 TO 1023

1060 A$ = INPUT$(1, #1): IF A$ = CHR$(&HIA) THEN FLAG = 0

1070 IF FLAG = O THEN 1090

1080 HD§ = HD$ + A$

1090 NEXT

1100 ’Display Header***************************************

1110 ID§ = MID$(HD$, 1, 9): LOCATE 3, 1: PRINT "ID="; ID$

1120 VR$ = MID$(HD$, 10, 6): LOCATE 3, 21: PRINT "Version="; VRS
1130 HL§ = MID$(HD$, 16, 2): LOCATE 3, 41: PRINT "Header len.="; HL$
1140 FU§ = MID$(HD$, 18, 3): LOCATE 4, 1: PRINT "Function="; FU$
1150 KI$ = MID§(HD$, 21, 4): LOCATE 4, 21: PRINT "Kind="; KI$
1160 TT$ = MID$(HD§, 25, 17): LOCATE 5, 41: PRINT "Trig. Time="; TT$
1170 PT§ = MID$(HD$, 42, 6): LOCATE 7, 61: PRINT "Pre Trig.="; PT$
1180 C0§ = MID$ (HD$, 48, 20): LOCATE 4, 41: PRINT "Comment="; CO$
1190 TP$ = MID$ (HD$, 68, 8): LOCATE 6, 1: PRINT "X axis="; TP$
1200 SH§ = MID$(HD$, 76, 8): LOCATE 6, 21: PRINT "Shot len.="; SH$
1210 TD§ = MID$ (HD$, 84, 7): LOCATE 6, 61: PRINT "No. of data="; TD$
1220 DL§ = MID$(HD$, 91, 1): LOCATE 7, 21: PRINT "Data len.="; DL$
1230 AD$ = MID§(HD$, 92, 2): LOCATE 7, 41: PRINT "A/D="; AD$

1240 TI§ = MID$(HD$, 94, 9): LOCATE 6, 41: PRINT "TIME="; TI$

1250 YP$ = MID§ (HD$, 103, 8): LOCATE 7, 1: PRINT Y axis="; YP$

1260 AN$ = MID$(HD$, 111, 3): LOCATE 5, 1: PRINT "Analog="; AN$

1270 LN$ = MID$(HD§, 114, 3): LOCATE 5, 21: PRINT "Logic="; LN$

1280 AC$ = MID$(HD$, 117, VAL(AN$)) Analog channel ON, OFF

1290 LC$ = MID$(HD$, 121, VAL(LN$)) Logic channel ON, OFF

1300 ’Display Graph sk e sk ok ok ook e ke ok ook ook ok sk sk stk sk ok sk sk sk ke sk sk sk ok ok st ok ok sk ke sk sk

1310 IF ID$ <> "HIOKI8853” THEN 1940

1320 IF KI$ <> "WAVE” THEN 1960

1330 X = 30: Y = 255: XW = 600: YW = 250: AD = 2
1340 XB = 15: YB = INT(2 ~ VAL(AD$) / VAL(YP$))
1350 YD = INT(2 " VAL(ADS) / YW)

1360 LOCATE 8, 61: PRINT "MAG=x1/”; (VAL(TD$) - 1) / (VAL(TP§) * XB)

1370 LINE (X, Y - YW/ 2)-(X + XW, Y- YW / 2): LINE -(X + XW, Y + YW / 2)

1380 LINE -(X, Y + YW / 2): LINE -(X, Y - YW / 2)

1390 FORL =1 TO XB -1

1400 LINE (X + L *XW / XB, Y - YW / 2)-(X + L*XW / XB, Y + YW / 2), , , &H1111
1410 NEXT

1420 FORL =1 TO YB - 1

430 LINE (X, Y -YW /2 +L*YW/YB)-X+XW, Y-YN/2+L*YW/YB), ,  &Hllll
1440 NEXT

VAL(AD$) / 2: AD2 = AD / 128

13.14 Sample Program for IBM-PC(VGA) Series
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1450 ’Display Analog wave and Channel information ***¥**x*

1460 FOR CH = 1 TO VAL(AN$)

1470 IF MID$(ACS, CH, 1) = "0” THEN 1640

1480 COLOR CH + 1 MOD 4 + 8: LOCATE 25, 8 + (CH - 1) * 20: PRINT "CH”; HEX§(CH)1490 N =
117 + VAL(AN$) + VAL(LNS$)

1500 LOCATE 25, 14 + (CH - 1) * 20: PRINT MID$(HDS, N + (CH - 1) * 28, 4)

1510 LOCATE 26, 5 + (CH - 1) * 20: PRINT MID$(HD$, N + (CH - 1) * 28 + 4, 9)

1520 LOCATE 27, 5 + (CH - 1) * 20: PRINT MID$(HD$, N + (CH - 1) * 28 + 13, 6)

1530 LOCATE 27, 12 + (CH - 1) * 20: PRINT MID$(HD$, N + (CH - 1) * 28 + 19, 6)

1540 LOCATE 26, 15 + (CH - 1) * 20: PRINT MID$(HD$, N + (CH - 1) * 28 + 25, 3)

1550 A$ = INPUT$(1, #1): B$ = INPUTS$(1, #1)

1560 DT = (ASC(A$) AND AD2 - 1) * 256 + ASC(B$)

1570 PSET (X, Y + (AD - DT) / YD), CH + 1 MOD 4

1580 FOR J = 1 TO VAL(TD$) - 1

1590 K = X + J * XW / (VAL(TD$) - 1)

1600 A$ = INPUTS$(1, #1): B$ = INPUTS(1, #1)

1610 DT = (ASC(A$) AND AD2 - 1) * 256 + ASC(BS)

1620 LINE -(X, Y + (AD - DT) / YD), CH + 1 MOD 4 + 8

1630 NEXT

1640 NEXT

1650 ’Display Logic WAV ks sk ks sk sk sk sk sk sk sk skl o sk sk sk sk ok sk ko

1660 IF MID$(LC$, 1, 1) = "0” THEN 1910

1670 FOR LG = 1 TO 16

1680 LINE (10, Y - (8 - LG + 1) / 20 * YW)-(25, Y - (8 - LG + 1) / 20 * YW}, INT((LG - 1)
/4) +2

1690 NEXT

1700 FOR J = 0 TO VAL(TD$) - 1

1710 A$ = INPUT$(1, #1): B§ = INPUT$(1, #1)

1720 AA = ASC(A$): BB = ASC(B$)

1730 FOR LG = 1 TO 8

1740 K = X + J * XW / (VAL(TD$) - 1)

1750 BIT = (2 - INT((LG - 1) / 4)) *4 -4 + ({LG -~ 1) MOD 4)

1760 IF J = 0 THEN 1790

1770 IF (INT(AA / (2 © (BIT))) AND 1) = (INT(AAA / (2 ° (BIT))) AND 1) THEN 1790

1780 LINE (K, Y- (8 LG+ 1) /20 * YW-(K, Y- (8-1G6+1) /20 *YW-1*YW/30),
INT((LG - 1) / 4) + 2

1790 PSET (K, Y - (8 —= LG + 1) / 20 * YW — (INT(AA / (2 " (BIT))) AND 1) * YW / 30),
INT((LG - 1) / 4) + 2

1800 NEXT

1810 FOR LG = 9 TO 16

1820 K = X + J * XW / (VAL(TD$) - 1)

1830 BIT = (4 - INT((LG - 1) / 4)) *4 -4 + ((LG - 1) MOD 4)

1840 IF J = 0 THEN 1870

1850 IF (INT(BB / (2 ~ (BIT))) AND 1) = (INT(BBB / (2 " (BIT))) AND 1) THEN 1870

1860 LINE (K, Y- (8 -LG+1) /20 *YW-(K Y- (8-16+1) /20*YW-1*Y¥ /30
INT((LG - 1) / 4) + 2

1870 PSET (K, Y - (8 - LG + 1) / 20 * YW - (INT(BB / (2 ~ (BIT))) AND 1) * YW / 30)
INT((LG - 1) / 4) + 2

1880 NEXT

1890 AAA = AA: BBB = BB

1900 NEXT

1910 "End of display Fissssss ittt st s b ko b ko dof ko ko 4 ko

13.14 Sample Program for IBM-PC(VGA) Series
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1920 COLOR 7: LOCATE 29, 1, 0

1925 PRINT "Hit any key !7;

1926 TF INKEY$ = ”” THEN 1926

1930 CLOSE : END

1940 LOCATE 10, 1: PRINT "This is not a 8853’s file.”
1950 GOTO 1930

1960 LOCATE 10, 1: PRINT "This is not a wave file.”
1970 GOTO 1930

File name = d:¥testwave

ID=HIOKI18853 Uersion=U 1.00 Header len.= 1

Funct ion=;FU$ Kind=WAUE Comment=SAMPLE

Aralog= 4 Logic= 1 Trig. Time=85-12-01 10:02: 40

X axis= 48-DIV Shot len.= 15 DIU TIME= 4us/DIV No. of data= 601
Y axis= 48@0-DIV Data len.=W A D=12 Pre Trig.= 2%

MAG=x1- 1

o CHY- 8945,

[ CHR 8045 i

T N T S ™ bW
Lo e NS LD IC N e e

13.14 Sample Program for IBM-PC(VGA) Series
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Chapter 14
ng the Rear Panel

i
-

14.1 Overview

- The various connections can be made to the rear panel.

- Refer to the sections listed in Section, "Identification of Controls and
Indicators" at the beginning of this manual, for detailed descriptions of the
functions of the connectors.

- Chapter 14 deals with the external start/stop function, the pass/fail decision
output and the key lock function.

14.1 Overview
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14.2 External Start/Stop Function (REMOTE)

The external control terminals on the rear panel provide start and stop functions
for measurement.

START Uses a TTL level input signal low (0.7 V or less) between the
START and GND terminals, or a terminal short.

STOP Uses a TTL level input signal low (0.7 V or less) between the
STOP and GND terminals, or a terminal short.

input circuit

T+5V

F540

2kQ
START or STOP [}

ano [ 0.2 uF
)

Input voltage range : -5 Vto +10 V

Input terminals (rear panel)

-[18”18! -F:O:l]
START STOP GND
REMOTE

See Section 14.4, "Connections to the External Terminals".

14.2 External Start/Stop Function (REMOTE)
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14.3 Pass/Fail Decision Output (GO/NG OUT)

- Terminals on the rear panel (see Chapter 10) provide an output of the result
of the waveform decision.

- Terminals on the rear panel provide an output of the result of the waveform
parameter decision (see Chapter 11.3.3).

- The signal between the GO and GND terminals is the pass output.

- The signal between the NG and GND terminals is the fail output.

Output circuit

7 KO ] GO or NG

4.7 kQ GND

Open collector
With 5 V output
Active Low

Input voltage range : -20 to +30 V
Maximum input current : 500 mA
Maximum input power : 200 mW

Output terminals (rear panel)

GT@ NG GND
GO/NG OUT

See Section 14.4, "Connections to the External Terminals".

When performing the waveform decision and the waveform parameter decision
simultaneously, the result of the waveform decision is output.

{ NOTE )

14.3 Pass/Fail Decision Ouiput (GO/NG OUT)
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GO and NG output signals

High ——

GO/NG
output signal

S e

@ Time period for low level output
[About 125 ms or more (during waveform decision), about 105 ms or more
(during waveform parameter decision)]
- During this period, data sampling takes place and the waveform data is

created.
- The slower the time axis is set, and the longer the recording time is set, the

longer this time period becomes.
- Either the GO or the NG output, whichever is appropriate, goes low.

@ Time period for high level output
[About 50 ms or more (during waveform decision), about 10 ms or more
(during waveform parameter decision)]

- The decision takes place during his period.
- Both the GO and NG outputs are high at this time.

14.3 Pass/Fail Decision Output (GO/NG OUT)
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14.4 Connections to the External Terminals

BIEIEIBIEIE .

GO NG GND START STOP GND

GO/NG OUT REMOTE

@ Button

When inserting or removing wires, use a tool to press the button.

@ Wire connection aperture

Insert the end of the wire to be connected.

Connecting wires and tools

Recommended wire size Single strand, 1.0 mm dia. (AWG 18), multi-strand
0.75 mm?2.

Usable wire sizes Single strand, 0.4 to 1.0 mm dia. (AWG 26 to 18),
multi-strand 0.3 to 0.75 mm? (AWG 22 to 20).
Minimum strand diameter 0.18 mm

Standard insulation 10 mm
stripping length

Button pressing tool Blade screwdriver (tip width 2.6 mm)

14.4 Connections to the External Terminals
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14.5 Key Lock Function (KEY LOCK)

KEY LOCK key - The KEY LOCK key switches to the key lock

QOO
QORE<COO KEY LOCK /
Neae el
%OOS%’@;%% e state, and all keys on the front panel are
2320 U o .
) 5552 "= disabled.
AN
500 i . . .
OOQ%Q - { - This function can prevent inadvertent
NaOle) = |
NORY =S { . . .
% 09%8000 m‘ s operation of the controls during recording.
AOHPOTS S g .
;pmgo%v;cfﬁo Yt ‘ - The key lock state does not change even if the
OO05CHOC ///;:::::g L. .
‘ unit is powered off and on again.
— N P g
: / - To release the key lock state, press the KEY
I :
3 7 LOCK key again.
i !
1 ;
]
1"
CMEN x risiRERsAT s 3 Son  mos In the key lock state, the message "--KEY
iems X1 csr 3

LOCK--" appears on the lower right of the

(12msdiv .

screen.

Cehi B - 3t oerZO - ¥l shIE - 1 chd O~ A1
1 % 2% 1emy S2% 10mV Se%

-- KEY LOCK --
/

Key lock indication

If performing the key lock, when using external remote control (through the GP-
IB interface):

- The "[[MeJN" indication of the soft key changes to "[LCL]". (The
indication is reversed.)

- The key lock indication does not appear.

- Even the soft key is disabled.

14.5 Key Lock Function (KEY LOCK)
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Chapter 15
input Units

15.1 Logic Inputs

- The 8853 has logic input unit built-in, and provides a maximum of 16 logic
channel recordings.

- For operation details, see Section 5.3.8, "Display and Recording Channel
Settings" and Section 8.3.6, "Logic Trigger."

15.1.1 Logic Input Unit

The connections to the logic input section are on the upper right of the rear
panel.

LOGIC

Q
I
>
2]
I
w

ke '(@s '(@
v \&

——W CHC CHD
) \\”

) A\NaéLATEDEOT%

The logic input unit has a common ground with the 8853 GND.

15.1 Logic Inputs
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A

/\ WARNING * The logic input unit allows four probes to be connected, but these are
I not floating, having a common ground with the main unit.

* Do not connect logic probes other than those supplied by Hioki to the

logic inputs.
; —
8853 Logic "r‘z)%'gs —
input unit p 0
4 .
GND 1 Common ground Not floating
| I SRR S
+

15.1.2 Logic Probes

(1) 9306 logic probe

- Switchable between voltage input and contact input.
- Allows a wide range of measurements from electronic circuits to relay timings.

/A\ WARNING

* The 8853 allows a maximum of four 9306 units to be connected, but
these are not floating having a common ground.

* The permitted voltage for digital input is =50 V.

* The permitted voltage for contact input is =30 V.

Refer to the instruction manual for the 9306.

The maximum response time of the 9306 is 2 4 s. Therefore, when observing
the analog waveform simultaneously with the logic waveform in the time axis

range faster than 100 x s/division, the response time lag between them may

occur.

(2) 9307 line logic probe

- Can detect the on/off state of an AC line.
- A line voltage up to 250 V can be input and this allows timing measurement
of relay sequencers and so forth.

15.1 Logic Inputs




AN\S3:L B ° Insulation is provided in the probes between the input and output, and
_I between channels.

* To avoid the danger of electric shock or damage to the equipment,
ensure that the applied voltage never exceeds the maximum floating
voltage (250 V AC).

e [f using an early model (serial number 1987 191974 and earlier), when
connected to the 8853 the indicator does not light. (All other functions
operated correctly.)

* When replacing the fuse, be sure to disconnect the clip from the
measured circuit.

e To ensure safe operation, use only a fuse of the correct rating.

[0.3 A/250 V, non-arcing midget fuse]
e The permitted input voltage for the LOW range is 150 V AC.
e The permitted input voltage for the HIGH range is 250 V AC.

Refer to the instruction manual for the 9307.

“ The maximum response time of the 9307 is 3 ms. Therefore, when observing
- - the analog waveform simultaneously with the logic waveform in the time axis
range faster than 100 ms/division, the response time lag between them may
occur.

(3) 9308 line dip detector

- Detects instantaneous dips on a commercial power line (100 or 120 V AC).
- The dip level is switchable between approximately 80 % and 90 %.
- An 8945 analog unit is required.

° The low side banana plug (black) is directly connected to the input clip
‘ (black); take care to avoid electric shock.
e When replacing the fuse, be sure to disconnect the clip from the
measured circuit.
° To ensure safe operation, use only a fuse of the correct rating.
[0.3 A/250 V, non-arcing midget fuse]
e The permitted input voltage is 130 V AC.
e The maximum floating voltage is 130 V AC.

e The analog output cable should always be connected to the 8945 analog
unit. Use with the cable removed risks a short and errors caused by
hoise.

Refer to the instruction manual for the 9308.

“ Can also be carried out in the same way using the time out trigger of the
' 8853.

15.1 Logic Inputs



15.2 8945 Analog Unit

- The 8945 analog unit is the analog unit for the 8853 Memory HiCorder.
- Line voltages up to 100 V AC systems can be measured directly.

15.2.1 Specifications

Accuracy at 23 C£57C, after 60 minutes warming-up time (Accuracy

guaranteed for six months.)

B Measurement ranges

B DC amplitude accuracy

B Zero position adjustment

M Zero position accuracy

M Temperature characteristic

B Frequency characteristics

M Noise

Il Common mode exclusion ratio

M Low pass filter

H Input type

M Input RC

M Input coupling

l A/D resolution

B Maximum sampling speed
M Input terminals

H Permitted input voltage

B Maximum floating voltage

10 mV/DIV to 50 V/DIV, 12 ranges in 1-2-5
steps

£0.25 % f.s.

-100 % to +100 %, adjustable in 1 % steps,
with zero adjust function

£0.1 % fs. (after zero adjustment)

Gain: £0.025 % f.s./C
Zero position: 0.015 % f.s./C (after zero
adjustment)

DC to 4 MHz :=1/3 dB (DC coupling)
Approx. 7 Hz to 4 MHz : =1/3 dB (AC
coupling)

650 1 Vp-p typical, 1.4 mVp-p max. (maximum
sensitivity range, with input shorted)

80 dB minimum (at 50 Hz or 60 Hz and with
signal source resistance 100 () maximum)

Cut-off frequency approximately 5 Hz, 500Hz
or 500 kHz, switchable on/off

Unbalanced (insulated between input and
output)

1 MQ =1 %, 30 pF approx. (at 100 kHz)
AC, GND, DC

12 bits

10 MS/s

2 terminals (for banana plugs)

500 V (DC+AC peak)

450 V AC or DC (between input unit and
frame, and between input units)
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Accessories

Dimensions and mass

181(W) X 24(H) X 101(D) mm approx.
(excluding projections); 275 g approx.

9574 input cable (1)

15.2.2 Safety Precautions

/\ DANGER I

e |f any metallic portions of the input cables are exposed, there is a
danger of electric shock. Use only the 9574 input cables supplied.

e The 8945 input and the 8853 frame are insulated.

e The maximum floating voltage between the inputs of the 8945 units and
the frame of the 8853, or with other analog units, is 450 V AC/DC.

e To avoid the danger of electric shock or damage to the equipment,
ensure that the applied voltage never exceeds the maximum floating

voltage.

° The maximum floating voltage does not change even when using an
attenuator with the input, for example.

8945
; analog
8853 unit anit
GND
!
_J_""

Maximum floating voltage:

450 V AC/DC max.
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/\ DANGER e The maximum permitted input to the 8945 is 500 V (DC+AC peak). To
____l avoid the danger of electric shock or damage to the equipment, ensure
that the applied voltage never exceeds this level.

e When making measurements on an AC power line for example, using a
voltage transformer, ensure that the transformer is appropriately
grounded as illustrated below.

(a) When the voltage transformer has no ground terminal

8853 unit

GND
o

8945
analog
unit

—I

Voltage transformer

...............

O

é l ? : Input

_______________

(b) When the voltage transformer has a ground terminal

8853 unit

8945
analog
unit

Voltage transformer

_______________

o

g lg _ Input

..............

Voltage transformer
ground terminal
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15.2.3 How to Replace the Analog Input Units

- This section describes how to remove an analog input unit.
- Reverse the procedure to insert the replacement.

Procedure 1. Remove the input cables from all the input units.

2. Power off the 8853 main unit, and disconnect the power cord.

A\ DANGER To avoid the danger of electric shock, always disconnect the input cables
: I and the power cord before replacing input units.

3. Remove the two fixing screws with a Phillips screwdriver, as shown in the
figure below.

4. Holding the handle at the center of the input unit, withdraw it from the
main unit.

A DANGER e To avoid the danger of electric shock, never operate the 8853 unit with
____,I an input unit removed.

e For a channel with no input unit fitted, fit a blanking panel.

15.2 8945 Analog Unit
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A

15.2.4 Input Cables

The 9574 input cables have a length of 1.7 m, and the portion which plugs into
the 8945 has a plastic cover for added safety.

/\ DANGER * If any metal parts of the input cables are exposed, there is a danger of
_,l electric shock.

¢ Use only the special-purpose 9574 input cables with the 8945 input unit.

e If any metal parts are exposed, do not use the 9574 input cables and
purchase the new ones.

9574 input cables

15.2.5 Functional Description

This section covers the voltage axis range, position, input coupling, and filter
settings of the 8945 input unit.

(1) Voltage axis range

- This indicates the voltage value corresponding to one division of the graph on
the screen and the recording paper. (10 mV to 50 V/division, 1-2-5 steps, 12
ranges)

- Since the voltage axis is 10 divisions, the maximum value which can be
recorded is ten times this value. (100 mV to 500 V)
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(2) Position

The position setting indicates the location of the origin (0 V) on the screen
(recording paper). (-100 % to 100 %, 1 % steps)

100 %
It possible to observe the hidden portion of the
50 % —— pD<l)S|1F;<I)ar¥ed waveform by varying the position.
0 %
£n o, —L_. | Portion outside
50% display
-100 %
Example

position: 0 % position: 50 % position: 100 %

(3) Zero adjustment

- Because of thermally dependent drift of components in the input units and
other factors, it is possible for the position of the waveform with a zero input
to vary somewhat.

- The zero adjustment function provides for accurate adjustment of the
waveform to the origin position when a zero voltage is input, to cancel this
effect.

- Allow at least 60 minutes warming up after powering on before carrying out
zero adjustment.

- Always repeat zero adjustment after changing input units.

- In particular, if using the waveform calculation functions, to ensure accurate
results, carry out zero adjustment first.

- Carry out zero adjustment also if carrying out a system reset (see Section
16.5) by powering on the unit while holding down the STOP key.
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(4) Input coupling
This indicates the method of coupling the input signal.
(a) GND

- No input signal is connected, and the effect is the same as if 0 V were applied.
- The position of 0 V can be confirmed.

(b) DC coupling

The input signal is connected directly to the amplifier, allowing both AC and
DC components to be measured.

(Frequency characteristics: DC to 4 MHz © 3dB)

v

(C) AC coupling

The input signal is connected with a capacitor in series, cutting any DC
component. This allows only the AC component to be measured.

(Frequency characteristics: approximately 7 Hz to 4 MHz F1dB)

ACA AN
I SAVARVAR VARV

(5) Filter setting

This controls the frequency band of the built-in low pass filter.
- Attenuation -6 dB/oct

- Cut-off frequency: approximately 5 Hz, 500 Hz or 500 kHz

This is effective for the following phenomena

- When recording the level of some signal in the recorder function, the
recording trace is a broad line.
(Because the combination of high sampling rate and high band amplifier can
cause ripple or noise on the signal.)

- Ripple in the output of a transducer can make the recording trace into a
broad line.
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15.2.6 Measurement Errors Caused by Signal Source Internal
Resistance

This problem only arises if the internal resistance of the signal source is not
sufficiently low compared to the internal resistance of the 8853 unit. Ifit is
high, it can lead to measurement errors.

...................................................... RS

Rin § Es

3 Es  signal voltage
A Rs  signal source resistance
A d . . .

: Rin internal resistance

Rin
Measurement error = Es E — ——]
Rs + Rin

Example The internal resistance of the 8853 is approximately 1 M, and therefore if the
signal source resistance is 10 k() the error is increased by approximately 1 %.
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Chapter 16
Maintenance and Servicing

16.1 Fuse Replacement

This section describes how to replace the fuse.

. A\ DANGER v ° To avoid the danger of electric shock, always disconnect the power cord

and input cables from the 8853 before changing the fuse.

° To ensure safe operation, use only a fuse with the correct rating as
shown on the rear panel.

o [f the fuse has blown, there is a possibility of an internal 8853 failure.
Check the cause of the fault carefully before replacing the fuse.

e To ensure safe operation, use only a fuse of the correct rating.
Time-lag fuse T4 A/250 V, size 20 mm X 5 mm dia.

16.1 Fuse Replacement
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Procedure
1. Turn off the power switch on the 8853.

2. Remove the input cables and 8853 power cord.
3. Remove the fuse holder from the power supply

connector with a blade screw driver etc.
4. Replace with the specified fuse.

(At shipment, a spare fuse is fitted in the
position as shown in the figure below.)

5. Insert the fuse holder into the power supply
connector.

6. Reconnect the power cord.

SRS

50/60Hz MAX 170 VA

A ruse =

LINE VOLTAGE FUSE
[~ 90 - 250v | T4A/250V |

16.1 Fuse Replacement
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Jattery Before Ultimate

16.2 Removing the [ Disposal
- The 8853 uses a lithium battery for memory backup.

- Before ultimate disposal of the 8853, remove the battery.
- This section describes how to remove the battery.

Procedure 1. Power off the unit, and remove the power cord and input cables.

2. Remove the screws holding the handle, the bottom panel, and the rear
panel with a Phillips screwdriver. (Remove the two screws on the handle,
and the four screws on the bottom and rear panels respectively.) (Figure 1,
2, and 3)

3. Move the top cover a little in the direction as shown in the figure 1 and
remove the top cover, spreading the metal sheets on the sides in the
directions as shown in the figure 3. (The top cover is removed easily by
opening the stock cover for the printer.)

Screws

Screws

Handle
Figure 1 Left side

Top cover

Figure 2 Bottom panel

Screws

J

Screws

Figure 3 Rear panel

16.2 Removing the Battery Before Ultimate Disposal
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4. The battery is mounted with solder in the position as shown in the figure 4.
Remove it, after cutting the both connections with nippers etc.

= . =
s — | RN
J 1 ]
o[ =
e
]
| =
3 D
| o B Py B v e S

R i

Figure4 Top view (after removing the top cover)

A WARNING || ° To avoid the danger of electric shock, always disconnect the input
___J cables and the power cord before removing the battery.

* Dispose of the used batteries in the prescribed manner and in the
proper location according to their types.

¢ Lithium is extremely poisonous, keep used batteries out of reach of
children.

* The capacitors for the switching power supplies in the 8853 remain
charged, even if the power cord is disconnected.
To avoid the danger of electric shock, do not disassemble the unit in
other procedure than described here.

16.2 Removing the Battery Before Ultimate Disposal
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16.3 Printer

16.3.1 Cleaning the Printer Head

- The printer does not normally require any maintenance.

- With extended use, however, it is possible for dirt or paper dust to adhere to
the thermal printer head, causing the printing to be faint or otherwise
indistinct.

- If this occurs, use the following procedure to clean the printer head.

Procedure

1. Open the stock cover.

2. Raise the head up/down lever, then use a
Phillips screwdriver to remove the two

SCrews.
"’ Head up/down

(Leave the screws and the washers in the
metal part containing the head.)

3. Reverse the metal part containing the head.
Do not hold the roller and pull up, or the
entire mechanism including the gears will
come out. This can cause failure.

16.3 Printer
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4. Apply some neat alcohol to a cotton swab, and
use it to remove the dirt and dust from the

head.
/>/ ’ 5. Reverse the disassembly procedure to
~¢ """ Head reassemble the printer.

(shaded portion)

/\ CAUTION

+ Avoid any more than the minimum necessary adjustments or dismantling of
the printer. This can lead to printer failure.

+ Do not use thinners, benzine or other organic solvents. These can damage
the head.

« After using alcohol, be sure that the printer is completely dry before operating
it.

16.3.2 Printer Head Temperature Protection Function

- The printer has a thermal head equipped with a temperature protection

circuit.

- This stops printing, if the head temperature reaches a certain level. It is

therefore possible for the printer to stop operating while in use, and
temporarily feed blank paper.

- The tendency of the head temperature to rise is exacerbated by a greater black

area being printed, and by a faster paper feed speed.

- Higher ambient temperatures make the head temperature rise. v
- When the temperature protection circuit operates, disabling printing, once the

head temperature has cooled appropriately printing is once more possible.

- If printing stops repeatedly, it may be advisable to adjust the ranges to reduce

the area of black printed, or to change the recording style using LIGHT or
DOT settings.

Related item A check can be made of printer printing capability. See Section 12.8.3, "Printer

Check."

16.3 Printer
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leaning the CRT Screen

16.4 C

- The screen has a cover to prevent dirt from getting at it.
- Depending on the conditions under which the unit is used, dirt may penetrate

the small gap around the cover, and stick to the screen.
- If this occurs, use the following procedure to clean the screen.

Procedure

1. Press gently on the top left and right corners
of the screen cover, sliding the cover upwards.
The cover can then be detached from the
bottom.

—
.

2. Clean the screen and both surfaces of the

cover with a tissue or soft cloth steeped in
N .
/Q;\%gs;t\\ neat alcohol, to remove dust and dirt.
AT ST
& \2\\\ TN ; i i i
A \ PN \ \ (You can use an antistatic preparation on both
W\ ; L ..
SN \ r cover and screen to reduce the incidence of
AN A N
Ny (< dust.)
L E s s g
= ¢

3. Holding the left and right sides of the cover,
and taking care not to pull the bottom toward
you, slide the cover up in the rails.

The bottom should click into place when the
cover is properly positioned.

(If you pull the bottom toward you while

S S A o inserting the cover, it may not fit correctly
& =00V Vi into place.)
/\ CAUTION : 5}2 rcic(;’i/;se thinners, benzine or other organic solvents. These can damage

- After using alcohol or antistatic preparation, be sure that the parts are
completely dry before operating the unit.

16.4 Cleaning the CRT Screen
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16.5 Troubleshooting

If the unit is not functioning normally, check the following items before sending

it for repair.

The screen and indicators do not
light when powered on.

Is the power cord correctly connected?

Is the screen saver function (screen auto off) function
enabled? Press any key to check whether the display
comes back to life.

No waveform appears on the display
when the START key is pressed.

Has the "pre-trig wait." message appeared? If the pre-
trigger is set to 2 to 100 %, a trigger is not accepted
during the time for the pre-trigger.

Has the "wait for trig." message appeared? Check the
trigger settings.

Is the timer trigger set?

There is absolutely no variation in
the recorded waveform.

Is the measurement range setting correct?

Is the low-pass filter being used?

The printed recording is very faint or
nonexistent.

Is the recording paper back to front?

Are you using the correct recording paper?

The apparent frequency of the
recording is much lower than the
expected frequency.

This is likely to be an aliasing error.

Make the time axis range setting faster. See the
background information (2) in Section 5.3.3, "Time
Axis Range Setting."

The recording line is very thick in the
recorder function.

A ripple component in the input signal may be the
cause. Use the low-pass filter (see Section 6.3.7).

Only a portion of the waveform is
printed out.

Are the A and B cursors being used?

The waveform is printed partially, when using the A
and B cursors. See Section 5.3.20, "Printing
Waveform Recordings".

Only a portion of the waveform is
saved.

Are the A and B cursors being used?

The waveform is saved partially, when using the A
and B cursors. See Section 13.8, "Partial Save
Function".

The screen display is unstable.

Is the unit close to something producing a powerful
magnetic field?

Is the power supply voltage fluctuating?

The keys on the front panel do not
operate.

Is the unit in the key lock state? (Ifso "--KEY LOCK-
-" will appear.)
Press the KEY LOCK key to release the lock.

Is the unit being remotely controlled through the GP-
IB interface? (If so, "[KJH]" will appear.)

16.5 Troubleshooting
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The FD screen does not appear, Is the FD key (see Section 12.5.10) set to SCSI?
even if the FD key is pressed. Set it to FD or FD&SCSL

The SCSI screen does not appear, Is the FD key (see Section 12.5.10) set to FD?

even if the FD key is pressed. Set it to SCSI or FD&SCSL

The waveform or cursor is not Is the rotary knob function (see Section 4.2) correct?

moved, or the numerical value is not
altered, even if the rotary knob is

turned.

If other operating problems occur which cannot be solved immediately, try
carrying out a system reset.

This returns all settings to their default values at shipment. Then make all
required settings again, and check whether performance is normal. '

System reset

- Power on the unit while holding down the key.

- Hold down the STOP key, until the display screen appears.

- Carry out zero adjustment (see Section 5.3.10), after execution.

* This is also available on the system screen. See Section 12.2 (3), "System
Reset".

If the unit is not functioning properly, check the "Troubleshooting" list.

If a problem is found, contact your dealer or Hioki representative. Pack the
unit carefully so that it will not be damage during transport, and write a
detailed description of the problem. Hioki cannot bear any responsibility for
damage that occurs during shipment.

16.5 Troubleshooting
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APPENDIX 1

Appendices

Appendix 1 Error and Warning Messages
The unit produces two levels of message to indicate problems. These are
distinguished as follows.

Error messages

(1) The "ERROR" indication appears on the bottom line of the screen, followed by
the message. This remains until the cause of the error is removed, or a proper
key is pressed. (In some cases all keys other than the STOP key are disabled.)

(2) If the "beep sound" (see Section 12.5.5) on the system screen is set to ON, then
the beeper sounds intermittently while the message is displayed.

Warning messages

(1) The "WARNING" indication is displayed on the bottom line of the screen,
followed by the message, but disappears after a few seconds.

(2) Warning messages also disappear if any key is pressed.

(3) If the "beep sound" (see Section 12.5.5) on the system screen is set to ON, then
the beeper sounds once only when the message is displayed.

w» MEM Irig:REFEAT [Hl lave + SQ@% T
ms ®i csr:QOFF

2o+ okt enio - ¥ ean -
emy 503 1emy SE@4 1emy
3

k3
CE2

H et printer levzr. -

\Message display position
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APPENDIX 2

@ Error Messages

ERROR  1: Set printer paper. Printer paper has run out. Reload.
ERROR  2: Set printer lever. The head up/dowr} lever has been left in the up
position. Lower it.
. There is no waveform data present. Press the
ERROR  3: No waveform data. START key to capture data.
ERROR 41: Bad A&B cursor position. Move the A and B cursors to appropriate positions
for the current operation.
ERROR 70: Set Floppy disk. No disk is present in the floppy disk drive. Insert one.
] , File cannot be loaded, because it is not a set of data
ERROR 71: Can’t load. (not 8853) created by the 8853.
ERROR  72: lllegal format. g‘lléi floppy disk is not a correctly formatted MS-DOS
o The floppy disk is write-protected. Change the write-
ERROR 73: Write Protect. protect setting or use a different disk.
ERROR  74: Disk full. g‘i};ire is insufficient space remaining on the floppy
ERROR 75: Access Read Only file. 311111(; cannot be written or deleted, because it is read-
ERROR 76: General failure. Access to disk is not pos51.ble because of some low-level
error, such as in formatting or file saving.
ERROR 80: SCSI device not ready. | SCSI device is not ready.
ERROR 81: SCSI selection timeout. | Specified SCSI device is not found.
ERROR 82: Not Hard disk. Specified SCSI device is not a hard disk.
ERROR 83: SCSI reset condition. Reset from other SCSI device.
ERROR 84 SCS| device reserve. gpeplﬁed SCSI device is reserved by other SCSI
evice.
ERROR 85: lllegal format. Hard disk is a wrong format.
ERROR 86: Hard ware error. Hardware error occurred.
ERROR 87: Hard disk type mismatch. | This hard disk cannot be used.
ERROR 92: File type mismatch. This file cannot be loaded.
ERROR  93: Directory full No furthe;’ files cannot be stored in current directory
on hard disk.
ERROR 94: Directory not empty. Directory is non-empty, and cannot be deleted.
ERROR 95: Disk full ;Il‘i};ire is insufficient space remaining on the hard
ERROR 96 Same file exists. Directory cannot be created because file of same name
already exists.
ERROR 97: Path name error. Path length exceeds 60 characters.
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@ Warning Messages

The key pressed is not valid, because

WARNING 205: Invalid. (START) measurement operation is in progress.

Because the averaging function is enabled,
WARNING 206: No calc. (AVERAGE) waveform processing calculation is not possible
during measurement operation.

The auto ranging function has failed. Check the

WARNING 207: Fault AUTO range. . .
input signal.

The auto save function has failed, because the
floppy disk in the drive is write-protected.
Change the write-protect setting or use a
different disk.

WARNING 208: Can’t SAVE. (Write Protect)

The auto save function has failed, because there
WARNING 209: Can’t SAVE. (Disk Full) is insufficient space remaining on the floppy
disk.

WARNING 210: Can’t SAVE. (FD not Ready) | There is no floppy disk in the floppy disk drive.

WARNING 211: Can’t SAVE. (General failure) | The auto save function has failed.

WARNING 212: Bad A&B cursor position. The A and B cursors art not suitably positioned.

WARNING 217: Hardware error. Hardware error occurred.

WARNING 301: Invalid key. (SYSTEM) The key pressed is not valid on the system

screen.

WARNING 327: Invalid key. (FFT) The key pressed is not valid in the FFT function.
Operation is not possible, since the

WARNING 328: Invalid. (Over write) superimposition function (see Section 5.3.18) is
enabled.

Since the format is DUAL or DUAL (print

WARNING 329: Wrong format. (Dual) QUAD), a waveform decision is not possible.

The recording length is too long for the operation

WARNING 330: Invalid. (SHOT too long) to be carried out

Since the averaging function is enabled, the

WARNING 331: Invalid. (AVERAGE) memory segmentation function cannot be set.

Since the number of channel to be used is set to
WARNING 333: Invalid. (Using CH 1ch) one channel, averaging and waveform processing
calculations cannot be carried out.

Since the number of channels to be used is set to
WARNING 334: Invalid. (Using CH 2ch) two channels, averaging and waveform
processing calculations cannot be carried out.

Since memory segmentation (sequential save) is

WARNING 335: Invalid. (SEQUENTIAL) in use, operation cannot be carried out.

Since memory segmentation (multi-block) is in

WARNING 336: Invalid. (MULTI BLOCK) use, operation cannot be carried out.

Since the roll mode function is enabled,

WARNING 337: Invalid. (ROLL MODE) operation is not possible

Since the waveform decision function is enabled,

WARNING 338: Invalid. (COMPARISON) operation is not possible

WARNING 339: Invalid key. (STATUS) On the status screen, the key pressed is invalid.

Since the reference data is MEM DATA,

WARNING 340: Invalid. (MEM DATA) averaging cannot be carried out.
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WARNING

350:

Can’t select. (AND trig)

This selection is not possible, since the trigger
logical operator is set to AND.

WARNING

351:

Invalid. (Free run)

The pre-trigger setting cannot be made, since all
trigger sources are switched off (free run).

WARNING

352:

Invalid key. (TRIG)

On the trigger screen, the key pressed is invalid.

WARNING

380:

No reference data.

When using the memory segmentation function
(multi-block), there is no data in the reference
block.

WARNING

381:

Ref. block = using block

When using the memory segmentation function
(multi-block), the reference block and the block
specified by the "using block" item are the same.

WARNING

382:

No waveform data.

Because there is no waveform data present, it
cannot be displayed. Press the START key to
capture data.

WARNING

384.:

Different REF shot.

The recording lengths are different for the
reference block and the using block. (See Section
9.3.) Capture data with the recording lengths
set the same.

WARNING

385:

Different REF time/div.

The time axis ranges are different for the
reference block and the using block. (See Section
9.3.) Capture data with the time axis ranges set
the same.

WARNING

386:

Invalid key. (RECORDER)

In the recorder function, the key pressed is
invalid.

WARNING

387:

Invalid key. (X-Ycont)

In the X-Y recorder function, the key pressed is
invalid.

WARNING

389:

Insufficient storage data.

There is insufficient data for FFT calculation
(when the reference data is MEM DATA).

Secure 800 points (20 divisions) of data, by
setting the recording length longer or moving the
positions of the A and B cursors.

WARNING

391:

Can’t set over up level.

The lower limit for the window trigger cannot be
set over the upper limit.

WARNING

392:

Can’t set under low level.

The upper limit for the window trigger cannot be
set under the lower limit.

WARNING

393:

Can’t set drawing off CH.

The channel for which drawing is off cannot
selected.

WARNING

394:

Can’t set x-axis.

The channel set on the x-axis cannot be selected.

WARNING

395:

Can’t set no unit CH.

Since no input unit is fitted, the setting cannot
be made.

WARNING

396:

No comparison AREA.

The waveform decision area is not set.
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Appendix 2 Glossary

Aliasing error

The phenomenon of not obtaining an accurate signal waveform, due
to aliasing distortion. See Background (2) in Section 5.3.3.

CH Used as an abbreviation for channel. "CH3" means channel 3; "4ch"
means four channels.

Cutoff frequency The frequency for which the output of a filter falls below 1/v2 (-3 dB)
of the input.

Dark High intensity display or recording. This is "blackboard"
terminology when the display is white on black.

DIV A unit corresponding to one division of the chart scale.

Full span voltage

The voltage difference corresponding to 10 divisions.

GO

Pass result for a waveform decision.

Light Low intensity display or recording. This is "blackboard" terminology
when the display is white on black.

MS-DOS Personal computer operating system. MS-DOS is a registered
trademark of Microsoft Corporation.

NG Fail result for a waveform decision.

PC-9801 Series of personal computers manufactured by NEC and using a
Japanese-language version of MS-DOS.

Position When referring to the position of the waveform along the voltage axis
on the display, this refers more precisely to the origin, that is the
position corresponding to 0 V.

Pre-trigger Refers to recording the waveform before the trigger. This value is
represented as the percentage of the whole recording length coming
before the trigger.

PT Voltage transformer

Recording length

The length which is always expressed in terms of divisions.

Scaling

The conversion of an input voltage to some convenient external units.

Timer trigger

Trigger function using the clock for fixed real time triggering.

Trigger timing

Determines whether the trigger controls starting, stopping, or both.

Unbalanced input

When one of two input terminals is used as the reference for the
signal.

Word

The amount of memory representing a single sampled value digitally.
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Logic waveform brightness e 221
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Mlnlmum Value ............................................... 205
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Pre-Trigger s 159, A5
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Rotary knOb .................................................. 26, 27

-S -
Sampling 39
Samphng rate - PP 39
SAVE ................................................................... 245
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Trigger filter 145, 155
Trigger Functions ........................................... 141
Trigger level ..................................................... 144
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Write-protect .................................................... 244
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