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Safeiy Notes

This manual includes important directions for safe operation and maintenance of the 8851 unit.
Note carefully the following safety points before using the unit.

Safety symbols
N Identifies important sections which must be read by the user before carrying out
the relevant operation on the unit.
{_r Protective ground connection
+— Fuse

The following three levels of heading are also used in this manual to prioritize warnings.

Danger This indicates points where an error could pose serious danger to the operator.
Warning This indicates points where an error could damage the unit or pose a hazard to
the operator. )
Notes This indicates important points on operation.
Danger

To avoid the danger of electric shock or damage to the unit, never apply 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 large current is connected, and applies an
excess voltage, there is a danger of a short circuit accident.

If any metal parts of the input cables are exposed there is a danger of electric shock. Use
only the 9574 input cables supplied.

Normally keep all four input units installed permanently. If the unit is operated with an input
unit not in place it poses a shock hazard. (If a unit is not fitted, it must be replaced by a 9509
blanking panel.)

Warning

- The logic inputs are not floating. Although four sets of logic probes can be connected, they
all have a common ground with the main unit.

Danger

- To Prf(ii‘/%nt f_iamagﬁ tg the §851 'd;llit, 96}:’6; Input connection | Maximum capacity
exceed the limits in the table on the right for -
the various input connections. 8944 inputs 500 V DC+AC peak
The unit should always be operated in the EXT TRIG, SViwo+l0V
range of 5°C t0 40°C and 35% to 80% START STOP
relative humidity. Avoid operation in direct | TRIG OQUT, 20Vio+30V
sunlight, in dusty conditions or in the GO NG 500 mA max,
presence of corrosive gases. 200 mW max




Introduction

Thank you for buyih g this Hioki 8851 Memory Hi Corder. To get the maximum performance
from this unit, and ensure trouble-free operation, read this manual first.

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.

In the event of any damage, or failure to operate according to specification, contact your
nearest service representative without delay.

Before powering on

Check that the power supply is correct for the rating of the unit. Also check that the correct
fuse is fitted.

Protective grounding

The protective ground terminal must be connected to ground. Alternatively, if a properly
grounded three-pin outlet is avaﬂable then using the three-core power cord provides
automatic grounding.

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 costs. This can seriously reduce the
printer life.

Recording paper

This unit uses a thermal prmtcr The recording paper supplied has characteristics finely
tuned for use with the printer. Using recording paper of a different specification may not
only result in impaired printing quality, but even prevent the printer from operating.
Always use the Hioki specified product.

Storage

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

Shipment

If reshipping the unit, preferably use the original packing. If this is not avaﬂable use the
following procedure.

(1) Wrap the unit in plastic sheeting.

(2) Pack the unit in a cardboard box, of at least 7 mm thickness, providing at least 100 mm
of cushioning round the unit.

(3) After covering the unit with packing, pack the accessories, and add more cushioning,
then seal with adhesive tape. If necessary use banding or other fastening on the whole
package.

Notes:  Before shipping the unit, always remove any floppy disk.
Before shipping the unit, move the head up/down lever to the head up position.

Miscellaneous
In the event of problems with operation, first refer to Section 12-4 "Troubleshooting."
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Organization of This Manual

The 8851 Memory Hi Corder documentation comprises two volumes: Volume 1 and Volume 2.
Volume 1 includes basic operating instructions for setting up and operating the unit in each of its
functions, and other basic information on printer and input unit operations.

Volume 2 includes coverage of the trigger functions, memory division function, waveform
decision function, and the calculation functions, which will enable you to get the maximum from
the facilities offered by the unit.

This volume, Volume 1, comprises the following twelve sections, arranged for the convenience
of new users.

Before Section 1, there is also a schematic illustration of all principal parts of the unit. This
includes references to the principal explanations in the text, so can be used as a kind of
schematic index. It also includes a summary of the functions of each part.

Section 1 gives an overview of the unit.
Section 2 contains the unit specifications.

Section 3 describes the installation and preparatory work before powering on the unit. This
includes important safety notes, and details of the procedures for loading printer
paper and replacing fuses.

Section 4 describes standard operating procedures for manipulating the display, which apply
to all operating functions.

Sections 5 to 8 describe the operating procedures in each of the four functions of the unit. It
includes easy-to-follow examples for all basic applications.

Section 9 covers the operations to do with the rear panel.
Section 10 describes printer operations. This is essential reading.

Section 11covers both the analog input units and the logic ‘inputs. Take particular note of the
limits to the floating voltage which can safely be applied to the input units.

Section 12 covers maintenance and servicing. Follow the maintenance directions to ensure long
term trouble-free operation.
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The index at the end of the volume allows you to look up both commands and ordinary terms. It
will be useful also as a first-level list of commands.

Volume 2 comprises the following eight sections. These generally cover more
detailed topics, and should be read after Volume 1.

Section 13 describes the three modes for waveform processing.

Section 14 describes how to use the trigger functions. This is a crucial feature for applications
which are to exploit the capabilities of the unit fully.

Section 15 describes the memory division function.
Section 16 covers the waveform decision function.
Section 17 covers the calculation functions.

Section 18 describes operations on the system screen. This includes time settings, scaling
settings, comment input, special function settings, GP-IB settings, plotter output
settings, and a specification of the self-check functions.

Section 19 covers floppy disk operations.

Section 20 covers operation of the GPIB interface. _

The appendices comprise a list of messages output by the unit and a glossary.
Volume 2 also includes the same index as Volume 1.
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Identification of Controls and Indicators

® POWER switch
Powers the unit on and off.
® SYSTEM key |

Switches to the system mode (displays the system screen). (See Section 18 "System
Screen.")

® STATUS key

Switches the screen to the status mode, for setting up operations. (See Section 4-1 "Screen
Modes.")

@ TRIG key

Switches the screen to the trigger mode, for trigger settings. (See Section 4-1 "Screen
Modes.™)

® DISP key

Switches the screen to the display mode, for waveform display. (See Section 4-1 "Screen
Modes.")

©® HELP key
In display mode, displays extra information including the position of the origin on each axis.
@ FD key

This switches to the floppy disk control mode, providing various functions for saving and
reading files on floppy disk. Check that a floppy disk is inserted before switching to this
mode. (See Section 19 "Floppy Disk Operations.")

® PRINT key

Prints a waveform held in memory. (See Section 10 "Printer Operations.")
® COPY key

Prints a copy of the screen (screen dump function). (See Section 10 "Printer Operations.")



FEED key
Holding down this key feeds out the printer paper. (See Section 10 "Printer Operations.")
® AUTO key

Auto ranging function. Provides an easy automatic way of setting both time and voltage
ranges (in the memory recorder function). (See Section 5-4-17 "Auto Ranging Function.”)

® TIME/DIV key

Sets the time axis range (time/division). (See Section 4-2-3 "TIME/DIV Key and Range
Keys.")

® Channel 1 range key

Sets the voltage range for channel 1. (See Section 4-2-3 "TIME/DIV Key and Range
Keys.")

Channel 2 range key

Sets the voltage range for channel 2. (See Section 4-2-3 "TIME/DIV Key and Range
Keys.") : ‘ '

® Channel 3 range key

Sets the voltage range for channel 3. (See Section 4-2-3 "TIME/DIV Key and Range
Keys.")

Channel 4 range key

Sets the voltage range for channel 4. (See Section 4-2-3 "TIME/DIV Key and Range
Keys.")

® Rotary knob

Together with the next control (the knob select key) this allows waveform scrolling, A and
B cursor movement, and so forth. Its function depends on which of the two LEDs to the
right are lit. (See Section 4-2-2 "Rotary Knob and Knob Select Key.")

Knob select key

Determines the effect of turning the rotary knob. Each time it is pressed, the state of the two
LEDs to the left changes. (See Section 4-2-2 "Rotary Knob and Knob Select Key.")

Cursor select key

When the rotary knob is set to control the A and B cursors, this key determines which cursor
the knob controls, or whether it moves both.

® Cursor keys

These keys move the cursor on the screen. (See Section 4-2-1 "Cursor Keys and Soft
Keys.")

@ START key
Begin measurement operation mode. While operating, the LED above this key lights.
@ STOP key
End measurement operation mode. This reverses the effect of the START key.
® Floppy disk slot
Insert a 3.5-inch floppy disk. (See Section 19 "Floppy Disk Operations.")
Soft keys

The functions of these keys are indicated on the lowest line of the screen. (See Section
4-2-1 "Cursor Keys and Soft Keys.")

® Screen
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Top view

Printer
(See Section 10 "Printer Operations.")

Right side view @
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@ Input units (8944 analog input units)

The 8944 input units have unbalanced input terminals.

H: high level input ) .
) (See Section 11-2 "8944 Analog Unit.")
L: low level input
Handles

Pull the two handles evenly to withdraw the 8944 input unit. (See Section 11-2-4
"Replacement Procedure.")

Fixing screws

These retain the input unit. (See Section 11-2-4 "Replacement Procedure.")
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Left side view
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® @ @ @ @

@ Protective ground terminal (GND)
® Fuseholder

Holds the main fuse. (See Section 3-1 "Notes on Installation" and Section 12-1 "Fuse
Replacement.")

Power cord connector
Connect the power cord supplied, which has a 3-core grounded cable.
® KEY LOCK key
Press this key to lock the keys on the front panel. Press once more to release the lock.

A GP-IB command can also be used to switch to the key lock state. (See Section 9-3 "Key
Lock Function.”)

GO/NG OQUT terminals

These output a (pass/fail) waveform decision result or a waveform parameter decision result.
(Active low signals) (See Section 16-4 "Using the Pass/Fail Decision Output" and Section
17-3-3 "Waveform Parameter Decision.")
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@ REMOTE input

This allows external control of start/stop operations. (Active low or short circuit signal)
(See Section 9-2 "External Start/Stop Function.")

GP-IB connector
Connect the GP-IB cable. (See Section 20 "GP-IB Interface.")
EXT TRIG input terminal

This inputs the external trigger when it is enabled. (Active low or short circuit signal) (See
Section 14-3 "External Trigger."

TRIG OUT terminal

This outputs a signal when a trigger occurs. (Active low) (See Section 14-8 "Trigger
Output Terminal.")

Logic probe connectors

These are the connectors for the logic signal inputs, from the special purpose logic probes.
A maximum of four sets of logic probes can be connected, identified as four channel groups.
(CHA, CHB, CHC, CHD) (See Section 11-1 "Logic Inputs.”)

CRT INTENSITY control
Adjusts the screen brightness. (See Section 3-5 "CRT Intensity.")
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1-1 Product Introduction

The 8851 Memory Hi Corder is a new type of 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 8851 system features
(1) Powerful waveform capture functions

A/D conversion with a 12-bit resolution (using an 8944 analog input unit), a 1 MS/s
sampling rate, and maximum 2M word memory (using one channel) enable complex and
rapid waveform variations to be captured.

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

The gray scale CRT display, in combination with zoom functions to magnify or compress
the voltage or time axis, and scroll the waveform display, makes it easy to examine required
sections from the large waveform memory.

(3) Record just the required portions

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.

(4) Variable number of input channels
Any number from one to four analog input units can be installed. The units are a convenient
plug-in type.

(5) Floating input unit potentials
The input units are of the floating type, so that each unit can measure a completely
independent voltage.

(6) Logic channels supplied as standard

The sixteen logic input channels are built into the unit as standard. They use a common
potential with the main unit.

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

Memory recorder function (X-Y recording also provided) to capture transients and other
high-speed phenomena; recorder function, for extended real time recording; a continuous
X-Y recorder; and a combined recorder and memory function, which allows selected
sections of data being recorded to be additionally saved in memory.

(8) Flexible trigger functions

The unit uses a digital trigger circuit. This provides a wide range of trigger settings,
including 1% step trigger level, rigger slope, trigger filter, and specific trigger functions
such as a window trigger, a glitch detection trigger and an event trigger.

(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) Floppy disk drive

The unit has a 3.5 inch floppy disk drive, allowing easy exchange of waveform data and
setting information with a personal computer.

(Supports NEC-9801 2HD and IBM PC/AT 2DD MS-DOS disks.)
(11) High-speed intelligent functions

Many auxiliary functions, including memory division, cursor measurements, arithmetic
derivations, and fast Fourier transform.

(12) Scaling function

Input values can be scaled and the units specified to correspond to original physical
measurement quantities.

(13) GP-IB interface

The GP-IB interface, complying with IEEE-488.2, is fitted as standard. This allows
remote control with a wide range of commands.
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1-2 System Operation

Fig. 1-1 shows a block diagram of the system.
The unit is built round a 16-bit microprocessor (CPU) which provides overall control.

« The 9844 analog input unit includes a 12-bit high-speed A/D converter, and uses a
photocoupler connection to the main unit. It uses a separate power supply, and is completely
electrically isolated from the main unit.

- 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
graphics printer. Output to floppy disk or to the GP-IB is also provided.
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Analog input units

Fig. 1-1 Block diagram
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Specifications
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2-1 Main Unit Specifications

(For analog input unit specifications see Section 11-2-2 "Specifications.")

(1) General specifications

Basic specifications
Measurement functions:

Maximum sampling rate:

Time axis accuracy:

Memory capacity:

Input:

Maximum number
of channels:

External control
connections:

Backup battery lifetime:

Operating environment:

Operating environment

to guarantee specification:

Storage:

Insulation resistance
and withstand voltage:

Power supply:

Power consumption:

External dimensions:

Weight:

Recorder (real time recording)
Memory recorder (high-speed data saving)
X-Y recorder (continuous X-Y recording)

Recorder and memory (combined real time recording and
high-speed data saving)

1 MS/s

1 0.02% (indicates relative accuracy of scale and real time)
12 bits x 2M words per channel (using channel 1)

12 bits x 1M words per channel (using channels 1 and 2)
12 bits x 500K words per channel (using channel 1 to 4)
Plug-in analog input units (floating input)

4 analog channels + 16 logic channels

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

Temperature 5°C to 40°C, humidity 35% to 80% R.H. (no
condensation)

Temperature 23°C + 5°C, humidity 35% to 80% R.H. (no
condensation)

Temperature -10°C to 50°C, humidity 5% to 90% R.H. (no
condensation)

100 M Q minimum, 500 V DC/1.5 kV AC, one minute (frame to

power supply)

100 M Q minimum, 500 V DC/2 kV AC, one minute (input units

to frame)

100 M Q minimum, 500 V DC/2 kV AC, one minute (between
nput units)

100 V AC % 10%, 50/60 Hz (120, 200, 220 and 240 V versions
available on order)

200 W maximum (70 W during normal recording)

170 mm (H) x 330 mm (W) x 400 mm (D) (approximate,
excluding projections)

10.7 kg approx. (main unit only)



Recording
Recording method:
Recording paper:
Recording width:

Recording speed:

Dimensional accuracy
of paper feed:

Display
Display type:
Display resolution:

External storage
Storage device:
Storage capacity:

Data format:
Data stored:

Miscellaneous

Accessories:

Options:

Chargeable accessories:

Thermal line-head printer

110 mm x 30 m roll-type thermal recording paper
Overall width 108 mm (864 dots)

Waveform width 100 mm f.s. (1 division = 10 mm)
Maximum 2.5 cm/s approx.

+ 2% (at 25°C, 60% R.H.)

7-inch CRT raster scan (gray scale)

Waveform 601 x 256 dots; character display 40 characters x 29
lines

3.5-inch floppy disk drive

1.2M bytes (2HD) for NEC PC9801 series

720K bytes (2DD) for IBM-PC and compatibles
MS-DOS (*) format

Setting state, measurement data, waveform decision area

Measurement data can be saved between cursors A and B

Power cord

Recording paper (1 roll)

Roll paper spindles (2)

Operation manual (2 volumes: Vol. 1 and Vol. 2)

Spare fuse (ordinary fuse, 4.0 A/250 V, 30 mm X 6.4 mm dia.)
Protective cover

8944 analog input unit

9509 blanking plate

9221 recording paper (30 m rolls, 10 rolls per container)
9303 potential transformer

9305 trigger cable

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)

220H chart take-up spool

(*) MS-DOS is the registered trademark of Microsoft
Corporation.
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(2) Trigger functions
Trigger type: Digital comparison
Trigger modes: Memory recorder ... single, repeat, auto
Recorder ... single, repeat
X-Y recorder ... single
Recorder and memory ... single, repeat

Trigger sources: On/off triggers - channel 1 (A), channel 2 (B), channel 3 (C),
channel 4 (D), external, or timer

If all are off, the system is free running.
Analog or logic input can be set for each channel.
Timer triggers allow start time, stop time and interval time to be

specified.

Trigger conditions: Logical AND or OR of any trigger sources (except timer trigger
OR only)

Trigger types (analog)

Level trigger: 0 - 100% digital setting, triggered above or below trigger level

Event trigger: Number of events 2 to 4000 (available when level trigger
specified)

Window trigger: Specifies upper and lower trigger levels

Glitch detection trigger:  Glitch width 2 to 4000 samples

Time out trigger: Setting 2 to 4000 samples

Trigger types (logic)

Pattern trigger: Set pattern of 1, 0 and x (don’t care); AND/OR settings for each
~ 4 channels; condition met or condition not met

Trigger filter: Filter width 2 to 4000 samples, specifiable when using level
trigger or logic trigger

Level setting accuracy:  +0.4% f.s.

Pre-trigger: 0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100%
-50 to -950% (*) (memory recorder, * depends on recording
length)

Trigger timing: Start

Stop (recording with recorder, X-Y recorder, or recorder and
memory functions)

Start and stop (recording with recorder, X-Y recorder, or recorder
and memory functions)

Trigger output: Open collector (maximum input voltage 30 V)
(with 5 V output, active low, pulse width 1.5 ms approx.)
Trigger I/O connectors:  Mini-jack (3.5 mm dia.)



(3) Memory recorder function

Time axis:

Time axis resolution:
Sampling frequency:

Recording length
(shot length):

Format:

Interpolation function:
Overwrite function:
Envelope function:

Waveform magnification
and compression:

Waveform scrolling:
Grid:

Auto print function:
Manual print function:
Screen dump function:
Partial print function:

Smoothed print function:

(4) Recorder function

Time axis
(time per division):

Time axis resolution:

Sampling rate:

Recording length
(shot length):

Format:

Interpolation function:
CRT display:
Waveform storage:

Printing functions:

Data conversion
functions:

40 us, 50 us to 5 s/ division

(17 ranges, 1-2-5 steps, except for 40 us)

40 points/division

Automatically determined by time axis setting (1/40 of setting)

15, 30, 75, 150, 300, 750, 1500, 3000, 6000, 12500, 25000 (*1),
50000 (*2) divisions

(*1 using channels 1 and 2 only; *2 using channel 1 only)

Single, dual, quad (printer only), X-Y (except when envelope
specified)

Provided, dot/line
Provided
Provided (sampling 800 kS/s)

(time axis) x 10, x 5,x 2, x 1, 1/2, 1/5, 1/10, 1/20, 1/50, 1/100,
1/200, 1/500, 1/1000, 1/2000, 1/4000

(voltage axis) x 10,x5,x2,x 1, 1/2

Scrollable left-right and up-down (excluding X-Y display)
Off, normal and fine

On/off ... automatically stored waveform

Provided

Provided

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

When specified, a smoothed waveform is printed, with twice the
density in the time axis direction. °

400 ms, 500 ms, 1s,25,55s, 105,20 s, 1 min, 2 min, 5 min, 10
min, 20 min, 1 hour

80 points/division (400 ms, 500 ms / division)
160 points/division (1 s to 1 hour / division)
400 kS/s fixed (high-speed sampling method)
15, 30, 75, 150, 300, 750 divisions, continuous

Single, dual, quad (printer only)

Line display only

Available (can be used simultaneous with printing)
Last 750 divisions saved in memory

Can be checked by reverse scrolling

On/off and screen dump; re-printing function

Measurement data can be converted to data for the memory
recorder function. It is then available for various calculations
and saving to floppy disk.



(5) X-Y recorder function

X channel:
Y channel:

Effective recording
dimensions:

Spatial resolution:

Sampling frequency

Recording time:

Interpolation function:

Monitoring function:
Print functions:

Time axis
(time per division):

Time axis resolution:

Sampling frequency:

Recording length
(shot length):

Format:

Display:

Printer output:

Trigger sources:

Ancillary functions:

Any of channels 1 to 4
Any of channels 1 to 4 except x channel (up to 3 combinations)
100 mm x 100 mm (10 x 10 divisions)

Y-axis 25 pixels/division, X-axis 40 pixels/division (display)
X and Y axes 80 dots/division (printer output)

Dot display (dark and light)
One channel: 300 ps fixed

Two channels: 300 us fixed
(dark)

Three channels: 300 ;,Ls fixed
(dark)

No limit
Provided, dot/line
Real time display on CRT

Line display
0.3 - 8.5 ms (light) 0.3 - 14 ms (dark)
0.3 - 16.5 ms (light) 0.3 - 27 ms

0.3 - 24.5 ms (light) 0.3 - 40 ms

Manual print and screen dump

(6) Recorder and memory function

400 ms - 1 hour (recorder)
100 us - 5 s (memory recorder)

Note: Being a combination of the time axis settings for the
recorder function and memory recorder function, some setting
combinations are not possible.

80 points/division (400 ms, 500 ms / division) ‘
) o o (recorder function)
160 points/division (1 s to 1 hour / division)
40 points/division (memory recorder function)
1/40 of memory recorder setting

15, 30, 75, 150, 300, 750 divisions, continuous (recorder)
15, 30, 75, 150, 300, 759, 1500, 3000, 6000 (memory recorder)

‘Single, dual, quad (printer only)

Switchable between recorder waveform and memory recorder
waveform

During measurement operation, recorder waveform only. After
data capture, printout of recorder waveform as on display or
memory recorder waveform.

Timer trigger or off (recorder)
Channel 1 (A) to channel 4 (D) and external (memory recorder)

Overwriting and sequential save

o
|
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(7) Other functions

Computation functions (memory recorder function)

Waveform processing
functions:

Waveform parameter
extraction:

Averaging function:
Fast Fourier transform:
Number of samples:

- Frequency range (max.):

Frequency resolution:
Dynamic range:
Window:

Arithmetic operations (+— X + ) absolute value, exponents,
common logarithms, square roots, dynamic mean, 1st and 2nd
derivatives, 1st and 2nd integrals, time axis parallel shift, upper,
lower

Maximum, minimum, peak-to-peak value, mean value, rms
value, area value, wavelength, frequency, rise time, fall time, XY
area value

Sliding average, sampling window variable (4, 8, ... 256 samples)
Linear spectrum, power spectrum

800

4 Hz to 400 kHz, 500 kHz ( x1, x1/2, x1/5 setting)

1/400

72 dB (theoretical value)

Rectangular, Hanning

Special functions (memory recorder functions)

Waveform decision

® Waveform area
decision:

Decision modes:

Stop mode:

Decision output:

Decision time:

Decision period:

® Waveform parameter
decision:

Graphics editor:
Editor commands:
Memory division

function:

Number of divisions:

Waveform decision based on reference area for X-T waveform,
X-Y waveform, or FFT results

OUT ... fail if any part of waveform is outside reference area
ALL OUT ... fail if whole of waveform is outside reference area
GO (pass) stop, NG (fail) stop, GO & NG stop

Printer output or waveform save at stop selectable

GO and NG outputs on rear panel ... open collector outputs
(maximum input voltage 30 V)

(with 5 V output, active low, pulse width 40 ms min.)

50 ms maximum

1200 ms approx. (50 , 15 divisions; 1 channel, line display. May

be delayed when using compressed display or a long recording
length.) :

Decision based on setting minimum and maximum values for
waveform parameter calculation results

Used for defining an arbitrary reference area for waveform
decisions

line, paint, storage, erase, parallel, reverse, clear, all clr, undo,
save, end

Memory can be divided among channels

Maximum 64 (63 divisions usable)
® Memory division (multi-block memory)
® Sequential saving



Miscellaneous

Cursor measurement
functions:

Scaling function:
Comment input function:
Clock functions:

Clock accuracy:

List print function:

Remote control:

Plotter output:
GP-1B:

Help functions:

Key lock function:

Time difference, voltage difference or number of cycles between
cursors A and B

Voltage at cursor A, time from trigger

Specifiable for each channel |

Provided

Auto-calendar, automatic leap year calculation, 24-hour system
100 ppm (25°C)

Settings output after waveform data print (selectable on/off);
also output by pressing PRINT key other than in display screen.

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

HP-GL plotter output

Complies with mechanical and electrical specifications of IEEE
488.2-1987

Remote control includes input units.

In memory recorder function, indicates the position of the screen
display with respect to the whole contents of memory. For each
channel, in magnified voltage scale mode, indicates the position
of the display with respect to the full scale.

When using the memory division function, indicates the status of
each block.

Locks all keys except the KEY LOCK key (on rear panel).



2-2 Tables

Memory recorder function and FFT computation

Time/division Sampling Max. recording | FFT frequency | FFT computation
period length * range time
40 us/DIV 1us 2.0s 500 kHz 800 us
50 1.25 2.5 400 Ims
100 2.5 5.0 200 2
200 5 10 100 4
500 12.5 25 40 10
Ims/DIV 25 50 20 20
2 50 1.6min 10 40
5 125 4.1 4 100
10 250 8.3 2 200
20 500 16 1 400
50 1.25ms 41 400Hz Is
100 2.5 1.3hour 200 2
200 5 2.7 100 4
500 12.5 6.9 40 10
1s/DIV 25 13 20 20
2 50 27 10 40
5 125 69 4 100

Time axis resolution 40 points/division

When using one channel only (see 18-5-11 "Channel Selection.") The values are truncated to

two significant digits.




Recorder function

Time/division Chart speed | Time axis resolution | Recording time for one
roll of paper (30 m)
400 ms/DIV 25 mm/s 80 points/division 20 min
500 20 25
1 s/DIV 10 50
2 5 100
5 2 250
10 1 500
20 0.5 160 points/DIV 1000
1 min/DIV 10 mm/min 50 hour
2 5 100
5 2 250
10 1 500
20 0.5 1000
1 hour/DIV | 10 mm/hour 3000




Recorder and memory function

Settable combinations of time axis ranges

O =can be set

X = cannot be set

Recorder time axis range (per division)

400

500

1 {2 |5 (10120

w

2

5

10

Memory
recorder
time axis
range
(sampling
period)

100 ps/div (2.5 ps)

200 ps/div (5 ps)

500 ps/div (12.5 ws)

1 ms/div (25 us)

2 ms/div (50 us)

5 ms/div (125 ps)

10 ms/div (250 us)

20 ms/div (500 ps)

50 ms/div (1.25 ms)

100 ms/div (2.5 ms)

200 ms/div (5 ms)

500 ms/div (12.5 ms)

1 s/div (25 ms)

2 s/div (50 ms)

5 s/div (125 ms)

x| x|x|x|x|olo|lo|OjOolO|O|0]|0]0
x| x|[x|x|x|x|olx|ololOo|O|O|O|O
x| x |x |x|x|xolx|0lO0|O]O|0|0]O
x| x|x|x|x|olo|O]O|O|O]O|0|0]0
x| x|x|x|x|x|o|x|0lO|O]O|O|O]|O
x |x|x|o|x|0olo|lo|OjO|O|Oo|0|0|0
x|x|ololo|lololo|o|o]o|0]0]|0]0

O|*x|0]0|0|0|0|0|0|0|0|0|0|0|0|P78B "~
O|0|0|0|0|0]|0|0|0|0|0|0|0|0|0
OXOOOOOOOCOOOOO
010|000 |0|0|0|0|0|0|0|0|0]|0
010|000 |0|0|0|0|0|0|0|0|0|0

O|O|0|0|0|0|0|0|0|0|0|0|0|0|0|"Fe 7=
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3-1 Notes on Installation

(1) Main power supply and fuse

The power supply voltage for the unit is written on the rear panel. Always check the line
voltage before first connecting the unit. The fuse is also indicated on the rear panel.
Always use the specified replacement fuse.

Line voltage (£10%, maximum 250 V)  Fuse rating Size

100V 120V Normal fuse
200V 220V 240V 4 AR50V 30 mm x 6.4 mm dia.
/\ Warning

Specify the required supply voltage when ordering the unit. Note that the maximum
input for the 240 V version is 250 V. )

(2) Power cord
Use only the power cord supplied.
(3) Protective grounding

If a grounded power outlet is not available, ensure that the grounding terminal is connected
to a satisfactory ground.

(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. Avoid operation in places where the unit will be
exposed to direct sunlight, dust or corrosive gases.
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3-2 Loading Recording Paper

(1) Press the stock cover to release the catch.
Open the stock cover.

Stock cover

(2) Raise the head up/down lever.

(3) Insert the spindles into the core
of the roll paper, then insert the
roll into the retainers.

- Retainer



(4) Insert the end of the paper into the printer
. slot, and pull out from the other side.

Note: Be careful not to insert the paper between
the roller and the black plastic portion.

(5) Pull about 10 cm of paper through,
and check that the paper is straight.
If the paper does not slide through easily,
press the FEED key to feed it through.

Note: Take particular care to get the paper straight,
since if it is not properly lined up with the rollers,
it is more likely to cause a paper jam.

(6) Lower the head up/down lever.

(7) Tear off the recording paper on the
printer opening, and close the stock
cover to complete the operation.

Note

If shipping or storing the unit,
always ensure that the printer head is
in the raised position. If left with the
printer head pressing on the roller for
an extended period, the roller may
deform, resulting in uneven printing.

The recording paper is not
reversible. Ensure that the correct
side is facing the printer head.
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3-3 Care of Recording Paper

Unused rolls of thermal recording paper can be stored under normal conditions without
problems. For long periods, however, the temperature should not exceed 40°C. Storage at
low temperatures presents no problems.

Over a period of time, strong light will cause the paper to discolor. Once a roll is unwrapped
from its protective package, keep it away from any strong light.

Keeping data

The recording technique uses a thermo-chemical reaction. Observe the following when keeping
recordings.

Do not leave recordings where they are exposed to direct sunlight.
Store at a maximum temperature of 40°C, and not more than 90% relative humidity.

For keeping permanent copies of recordings, the recommended procedure is to make
photocopies.

« Thermal recording paper discolors if brought into contact with volatile organic solvents such
as alcohols, esters and ketones.

«  Since thermal recording paper absorbs non-volatile organic solvents such as alcohols, esters
and ketones, its image-forming characteristics may be impaired, and previous printing may
fade. Note particularly that soft PVC film and clear pressure-sensitive adhesive tape both
contain non-volatile organic compounds, and should not be used in contact with recordings.

Do not allow recordings to come into contact with wet diazo copies.

Alcohol



3-4 During Measurements

/\ Danger

+ The maximum permitted input voltage to the 8944 analog input 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 terminals.

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

/\ Warning

« The logic inputs all have a common ground with the main unit.

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.

Enabling the screen saver function (screen auto off) prolongs CRT life, by turning the
display off automatically if no user operation occurs for 10 minutes.

N CRT
INTENSITY

\

CRT INTENSITY knob
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4-1 Screen Modes

There are four principal screen modes: status, trigger, display and system, plus a floppy disk
control mode.

@® Status mode

Selected by pressing the STATUS key. Except for the trigger settings, this mode is used for
most settings.

® Trigger mode
Selected by pressing the TRIG key. Used for setting trigger conditions for all functions.
® Display mode

Selected by pressing the DISPLAY key. This mode displays the results of measurement in
all functions. The principal settings also appear on this screen.

® System mode ‘

Selected by pressing the SYSTEM key. This mode is used for setting the real time clock,
setting scaling factors, adding comments, special function settings, GP-IB settings, plotter
output settings and the self-test function. Except for special functions, these are common to
all functions. '

® Floppy disk control mode

Selected by pressing the FD key. Used for floppy disk operations including formatting, file
display, and deleting, loading and saving files.

STATUS key!
SYSTEM key TRIG key DISP key

\

( \ \ N
AN 7 :isvséeu, Fa;;l [—\';na {ose ] m”m_ H FD key

M =@ Iy TIME/DIV key

N D | Channet 1

=)y :;sa ~--———-—--—‘/A/I-ange key

\A @ Channel 2

Q T range key

+-Channel 3

range key

—Channel 4

range key

Soft keys. Rotary knob Cursor key

Knob select key



4-2 Changing Settings

Use the following controls to change settings shown on the screen:
«  Cursor keys
- Soft keys

« Rotary knob

}‘ All settings can be achieved with just these two keys.

- Knob select key

The TIME/DIV key can also be used to set the time axis range.
The range key for each channel can also be used to set the input unit voltage range.

4-2-1 Cursor Keys and Soft Keys

Use the following procedure to change settings on the screen.
® Use the cursor keys to move the flashing cursor on the screen to the item to be changed.

® The bottom line of the screen shows the settings assigned to the soft keys. Press the soft key
for the required setting.

Flashing cursor

¥k STATUS kx%k 9L-07-26
* 14138
time/div
shot
storage mode
format
dot-line
auto print
auto save
channel ons
Analosg Ch ch3 ché
drawing DAR DARK LIGHT
range(/div) t12mV tomv 1omv
position SO % S04 S0 %
coupling DC DC DC
filter OFF QFF OFF
Logic drawing QF F . OFF OFF
S NGLE T-/z“
Soft key indications



4-2-2 Rotary Knob and Knob Select Key

When the soft key indications include [+ ]and [ t ]you can also use the rotary knob to change
the corresponding value. This section explains how the rotary knob, including this adjustment

function.

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.

Rotary knob LEDs Knob select key

KNOB > ?g A
WAYE
B AB CSR

LEDs Rotary knob operation
Status, Screen scrolling
trigger Scrolls the screen vertically. (Except in system mode)
3 WAVE : :
and Moves the flashing cursor correspondingly.
system | VALUE + Turning the knob clockwise scrolls the screen up. Same
modes Lo aneen effect as the [¥] cursor key.
» Turning the knob counterclockwise scrolls the screen down.
Same effect as the [A] cursor key.
Changing numeric values
When the soft key indications include [ + Jand [ t | the rotary
knob has the same functions.
« Turning the knob clockwise ... same effect as the [ t | soft key.
o WAVE » Turning the knob counterclockwise ... same effect as the
T soft key.
VALUE Selecting input characters
>(0ZAB CSR Allows characters to be selected when inputting comments or
scaling units in the system mode.
+ Turning the knob clockwise ... moves the flashing cursor to the
right.
. Turmn0 the knob countcrclockmse . moves the flashing
cursor to the left.
Display o Waveform scrolling
mode L WAVE « Turning the knob clockwise ... scrolls the waveform to the right
VALUE Q + Turning the knob counterclockwise ... scrolls the waveform to
Lo ascer the left.
Moving the A and B cursors and zoom (magnified/compressed)
O WAVE display cursor
« Turning the knob clockwise ... moves the cursor up or to the
VALUE right. '
~[)IAB CSR « Turning the knob counterclockwise ... moves the cursor
down or to the left.
Changing numeric values
CF WAVE When the soft key indications mclude [+ Jand [ t |the rotary
VALUE knob has the same functions.
L. - Turning the knob clockwise ... same effect as the [ t | soft key.
Tl AB CSR « Turning the knob counterclockwise ... same effect as the [I]y
soft key.
Floppy Selecting input characters
disk “F WAVE Allows characters to be selected when inputting filenames.
control VALUE « Turning the knob clockwise ... moves the flashing cursor to the
mode Lo right.
-(J:A-B CSR

« Turning the knob counterclockwise ...
cursor to the left.

moves the flashing
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4-2-3 TIME/DIV Key and Range Keys
® You can use the TIME/DIV key to set the time axis range.

For all functions, in the status or display mode:
Pressing the right end of the TIME/DIV key ...

makes the recording faster.

Pressing the left end of the TIME/DIV key ...

makes the recording slower.

® The range key for each channel can also be

used to set the input unit voltage range.

For all functions, in the status or display mode:
Pressing the right end of the channel range key ...

increases the sensitivity.

Pressing the left end of the channel range key ...

decreases the sensitivity.

i i
1 1INPUT _RANGE |

=l Goy |
o=

TIME/DIV key.
Channel 1 range key

‘Channel 2 range key
‘Channel 3 range key
Channel 4 range key

Notes: You can also use the cursor keys and soft keys to set both the time axis range and

the input channel voltage ranges.

These settings cannot be carried out in trigger or system mode.

Time axis range

Time axis range

d*xk STATUS #uk MEMORY 'sx;?jrége
' timesdiv
3hot 15DV

storage mcde

off
Sr:QFF

Lempy

i s

x 1 chl Wx 1. chd Wyt
‘Soy [fomv soyx.[femyv. 50x

T mm
SQy blomyv

\mmma’ E!E?ﬁﬂ

\
mﬂ;
N |/

Input unit voltage ranges

wh

Input unit voltage ranges



4-2-4 Example Settings

This section illustrates settings for the recorder function in status mode.

(1) Press the STATUSkey, to display the status screen.

(2) Select the soft key.

(3) Set the time axis range.

You can use the TIME/DIV key
without moving the flashing cursor.

Set the range to 5 seconds.

(It is also possible to move the flashing
cursor to the time/div item, and adjust

the value with the and [ + |soft keys.)

#%%k STATUS s 21-07-25
[SEURENY
time . oA u 4Qus
ERalans 1en v
sTorase moae HORMAL
format SINGLE
dact-line LINE
aute print OFF
aute save QFF
channel conditidons
Analog Chi Ch2 ch3 chié
drawing DARK LIGHT DARK LIGHT
range(sdiv)  1omy Lomv tomy 12mv
position SaY SO SQ% SO%
coupling jaginy DC oC DC
fitter OFF GFF OFF OFF
LogicC drawing OFF OFF OFF OFF
MEMORY. RECORD X=-YCCNTEREC&MEM
kk¥k STATUS Sk RECORDER '21-07-26
1017
timasdiv 400ms
shot 18D 1V
format SIMGLE
printzr ON
channal conditicns
Anatoa chit c ch3 cha
drawing DARK LIGHT DARK LIGHT
rande(/div) tomv 1temyv tomyv Ltomv
position S0 SO % S S0
coupling DC DC DC. DC
filter QFF OFF QFF QFF
Logic drawing OFF QFF OFF OFF
MEMOR Y RECORD REC&MEM

#kx STATUS sk¥k RECORDE R
time/sd v S s
shot 1SD 1V
format SINGLE
rrinter anN
channe) cona1tions
chlt ch2
CARK LIGHT
[ 1omy ftomy tdmv
S SO SO
oc DC DC
oOFF OFF QFF
rawinsa QF F OFF OFF

MEMOR Y RECGRD [x ~ycontEERE CE&MEDM




(4) Set the shot length.

Press the cursor [¥] key to

move the flashing cursor to the "shot"” item.

(5) Press the knob select key so

that both LEDs are lit.

(- WAVE

Pty

VALUE

'—IﬁHEA-B CSR

Turn the rotary knob to set the shot
length. Set it to continuous (CONT).

(It is also possible to adjust the value

with the and soft keys.)

(6) Set the format.

Press the knob select key so
that both LEDs are off.

0 WAVE
VALUE
LD A-B CSR

Turn the rotary knob until the

flashing cursor is on the "format" item.
(Or of course you can use the

cursor key.)

#dkk ST

ATUS sk RECORDER

14:21¢
timesdiv S .S
shot LSDTV]
format SINGLE
printer QN
channel conditions
Anatlog Chi ch2 cnz cha
drawinsg DARK LIGHT DARK LIGHT
range(/div) tomv 1omy tomv tomyv
rosition So% SQ % 507 59
coupling DC DC DC oC
filtter OFF OFF OFF OFF
Logic drawing QFF QFF OFF OFF
TR T
*kdk STATUS Hkxk RECORDER 91;?7525
timesdiv s 3 -
shot
format SINGLE
printer (i V]
conditians
ANnatloy Chi ch 2 Ch3 cha
drawing DARK LIGHT DARK LIGHT
range(/div) tomv fomvV 1omvV tomvy
position S% SQ% = =X
couprting oc oc DC DC
filtar QFF OFF QFF OFF
Lo3ic drawing OFF QF F OFF OFF
R R ESK SR
22
time/div S s
shot CONT
format
printer onN
channal conditi10ns
Analog cht Sk ch3 chi
drawing DARK LIGHT DARK LIGHT
range(/aiv: 19mv 1omv 1omv remv
rozition SO SO SOU XA
couprling DC oC DC DC
filter QFF QF F OFF OFF
Lo3ic drawing DFF QOFF arFF OFF

S INGLE B DUAL BB QUAD . |
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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 17 time axis scales, from 40 ps/division to 5 s/division.

(4) Memory capacity is a maximum of 500K words per channel, using four channels.
(Corresponds to 12500 divisions.)

(5) The pre-trigger function allows waveforms leading up to a trigger event to be captured.

(6) Zoom magnification and compression functions are provided for recording, on both time and
voltage axes.

Time axis ..... 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

Voltage axis ... x10, x5, X2, x1, x1/2

(7) Three different display formats, and four different recording formats can be selected.
Time axis waveforms: single, dual and quad (quad recording only)
In addition, X-Y recording and display.

(8) High quality printing

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

(9) Partial printing

The required section of a stored waveform can be extracted and recorded.
(10) Reprint function

Once waveform data is stored, it can be printed as many times as required.
(11) Memory division function

To store recurring intermittent bursts of activity, and reduce dead time. The waveform memory
for each channel can be divided into a maximum of 63 blocks, each
corresponding to 150 divisions.

(12) Waveform pass/fail decision function allows abnormal waveforms to be detected.
(13) A range of computation functions makes analysis of stored data easy.
(14) Averaging function

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



5-1-2 Finding Reference Material in this Manual
(1) Basic function
See Section 5-4 "User Operations” (Sections 5-4-1 to 5-4-20) for operational details.
(2) Averaging function
See Section 13-2 "Using the Averaging Function" (in Vol. 2).
(3) Envelope function
See Section 13-3 "Using the Envelope Function"” (in Vol. 2).
(4) Trigger functions

See Section 14 (Vol. 2). Depending on the application, there is a wide
range of trigger types to choose from.

(5) Memory division function
See Section 15 (Vol 2).

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

The sequential save function allows intermittent phenomena to be recorded sequentially, thus
reducing dead time.

(6) Waveform decision functions

See Section 16 (Vol. 2). The input signal waveform decision is based on
an arbitrary user-specified area. This allows abnormal waveforms to be detected and recorded.

(7) Computation functions

See Section 17 (Vol. 2). A wide range of functions is provided, from arithmetic operators to fast
Fourier transform.

(8) Using floppy disks
See Section 19 (Vol. 2).

The floppy disk drive provides a long-term storage mechanism for setting information,
measurement data and waveform decision areas.

Again, using the auto save function, waveform data collected during operation is automatically
saved to floppy disk. -

(9) Scaling function

See Secton 18-3 "Scaling Function" (in Vol. 2). 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.

(10) Comment function

See Section 18-4 "Adding Comments" (in Vol. 2). This provides a convenient means of
annotating printed recordings.

(11) Screen auto off function

(12) Grid setting See Section 18-5

The grid can be selected as required, "Special Function Settings"
both on the screen and on the printed recording. (in Vol. 2)
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(13) Start key backup function

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

(14) Channel marker function

Prints the channel numbers on the recording.

(15) Audible warning setting
(16) List and gauge functions

Voltage axis scales and listings of settings
on printed recordings.

(17) Logic waveform display intensity

Logic channel waveforms can be displayed
at two intensities.

(18) Smooth print function

This provides a waveform printout close
to analog quality.

(19) Roll mode

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

(20) Channel selection

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

(21) Connection to a computer via the GP-IB interface

See Section 20 (Vol. 2).
(22) Output to an external plotter

See Section 18-7 "Plotter Output"” (in Vol. 2).

(23) Self check functions

See Section 18-5
"Special Function Settings"
(in Vol. 2)

See Section 18-8 "Self Check Functions" (in Vol. 2). This performs

simple tests on the unit’s functioning.



5-2 Screen Modes

This section describes the status, trigger and display modes.
It also shows you where to look in this manual for further explanation of specific items.

See Section 18 for details of the system mode, and see Section 19 for details of the floppy disk
control mode.

5-2-1 Status Mode
Press the STATUS key to display the status screen.

Use the rotary knob to scroll the screen, or hold down the cursor |¥]key to see the special
function display.

Function selected (See 5-4-1)

/_ Time axis range (See 5-4-2)
wax STATUS wux W‘Er.‘aav/;wL,»Shotlength (See 5-4-3)
imesaivy L8849 - Storage mode (See 5-4-4)
storase mode NDRMAL'///‘FOImat(SCCS‘Zl-S)

////‘ Interpolation function (See 5-4-7)
13t tne SIUTRE /’Auto print function (See 5-4-19)
auto print OFF /—AUIO save function (SEC Section 19)
auto saveg OFF N
channel coNditionNy e—m e
L Analog wav i i
anaios _sni _enz  ons cna_ g acfonndwplayandrecord;ng
drawing G DARK L _ /<2naiog volta%e range (See 5-4-8)
i — Analog waveform origin
pepsTigEivy tegy tagy tegy agyT [ TR ST | (See 5-4-9)
courling pC DC DC pe—1 | . . :
§978ar 0FF oOFF OFF o [T Input unit coupling
Logic drawing OFF OFF OFF OFF \“Inputunitﬁlter

MEMORY WIRECORD X -~y con tl

~ Logic waveform display and recording (See 5-4-8)

Status screen

k4% SPECIAL FUNCTION sk Voltage axis zoom function (See 5-4-15)
¥ Y-axis :gg? - (dafa) (difp)}
cha x i - - 7/
ch3 x 1 - -
cha x § - -
¥ over-urit oFF Overwrite function (See 5-4-18)
k memory div DFF\ . N
~ Memory division function (See Section 15)
® comparison OFF
* wa;;_c:lculation 8;; 1
envelop-normal UPPER texecures [T Waveform decision function (See Section 16):
# measurement OFF
o« 2 M ox 5 ] o x 1.2

Computation functions (See Section 17)

Special function display



5-2-2 Trigger Mode

Press the TRIG key to display the trigger screen.

Use the rotary knob to scroll the screen, or hold down the cursor Y] key to see the special trigger

display.

See Section 5-4-11 "Trigger Settings" and Section 14 "Trigger Functions" for more details.

kekk TRIG ok

source OR
cht (A) LEVEL fevel
slope
FILTER
ch2(B) OFF
ch3 () OFF
cha(Dh) OFF

external

mEMoRY  'oiceeczs — Logical operator (AND/OR) for internal

and external triggers.

|~ Internal riggers

trig moae AUTO
pre-trig -}
| OFF B LEVEL JEJIiNDOW M LOG!C

J
oee————————— External trigger-
gTﬁgger mode’
Pre-trigger

Trigger screen.

H*xk SPECIAL TRIG ok¥kx

13:2¢
timer source ON
starzt 8~3L 132:00
?rt\%grval g-=s lgE?g'BQ }\
"~
™~ Timer trigger
OF F.- - [ 3R]
Special trigger display
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5-2-3 Display Mode
Press the DISP key to enter the display mode.

The figure below illustrates a display in single format. For details of other formats, see Section
5-4-5 "Format Selection" and Section 5-4-6 "Using X-Y Waveform Plots."

Function selected (See 5-4-1)

Time axis range (See 5-4-2) Trigger settings (See 5-4-11 and Section 14).

N
Time axis range on display
(See 5-4-14) ~d .

A and B cursor settings
CHL 1y + S50 o] /(See 5'4‘13)

7
CSr .z RS A CHI BIoH I |
[ R VIS -T2 Ve

A and B cursor

- readout values
Time axis zoom factor' — (See 5-4-13)
(See 5-4-14) | |/ N e N L \ |_}Analog waveform
[ NG display and recording

(See 5-4-8)
Channel origin positioning e
° R N i
(See 5-4-9) | - _—— fo = Voltage axis
i L N T zoom factor
LTomv: 503 >:mvx.l=o' <::e§\?nv’ o TomyY 50 (See 5_4_15)
/63- | DaRrK
_ ch l’,‘xéx.“ _ch2 x| - chS‘.‘xiz'w L m%"ls*oiiu":' .
[Z. g3 & 23w I _E3w f . -gew]
. . | OFF- ]
Channel information
(voltage range, input coupling and filter . .. . :
(See Sgi 4-9) £, 1P pHng ) Scales (vertical minimum and maximum values)

(See 5-4-8)



5-3 Basic Operation Procedure

5-3-1 Operation Sequence

The flowchart below illustrates the sequence of operations involved in using the memory
recorder function. (The explanation to the right of the flowchart boxes is based on Section 5-3-2

"Operation Example.")

l

b

Select Select dot or line display.
Power on interpolation
function
l \
] Selects whether or not
Input connection Set auto print | to print automatically B
function after data capture, at the
‘ same time as the
1 l display appears.

Function selection

Select the memory
recorder function.

Set auto save

Selects whether or not
to-save data to floppy

function disk automatically -
after data capture.
l l
Set the time axis | Lctermines the speed with Make channel Dhetermlines \;{/hiChl
" range which the input signal settings channel Or channels to
waveform is captured. display and record and at
what intensity, and sets
d the voltage ranges, input
l unit coupling and filter
Determines the length for each channel.
Set the shot length| of the data sample for a
single measuremernt.
i Set the trigger source,
l Make rigger | irigger types and
setungs conditions, the trigger
Set the storage Determines whether or . mode, and the pre-trigger.
mode not special waveform
processing is carried out.
» Press the START key
\J Measurement |to start measurement.
Determines the
Select the format display and printed d
recording format.
' After data capture,
Printed recordings print the results.
‘ l
End

’\’}l
o0



5-3-2 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 8851 and press the power switch.

(2) Input connection

Connect a signal generator to the input terminals of channel 1 (the 8944 analog input unit).
Set the signal generator so that it outputs a 3 V p-p 1 kHz sine wave.

(3) Select the function
Select the memory recorder function.

Flashing cursor

1. Press the STATUS key.

2. Move the flashing cursor to the
function indication.

3. Press the soft key.

kkk STATUS sk
timesdiv

shot
storase mode
format
dot-line
auto print
auto save
channel
Analog chi
drawing DARK
range(/div) temv
posi1tion SQ %
coupling DC
filter QOFF
Logic drawing OFF

MEMORYI

4Q0us
LED 1V

NORMAL

v

rz

0o ~0

4 e« 7M. Zr
- mm mm

o
3

oo 0
I3 -

o o0 wne
n nmue3
nomoN<

=]

Dn ©
pilag
Aot

-
O 0O ne
m Mmoe3d
m o mMOoxc

'91-08-02
13122

r
@0
T
-p

0o 0o us
m Moes
L e R

MEMORY RECORD X~V CONTMRECAMEM)

(4) Set the time axis range
Set the time axis range to 500 ps/division.

1. Either use the TIME/DIV key, or move
the flashing cursor to the "time/div" item
and adjust the value with the and [ + ]
soft keys or the rotary knob, so that the
setting is 500 ps.

sk STATUS #mx MEMORY Q1 -¢8-0Z
L3232
timevdiv
shot LSD IV
storase mode NGRMAL
format SINGLE
dotv-ltine LINE
3utd prant CFF
auta: sawve OFF
channmel Cco2nailr T ons
Analog [« 4181 Ch = chi cha
drawinag CARK LIGHT DARK LIGHT
rangec/div) L Smy 1QmvV fomy {omv
pSsition SO sSo% Eon EC U
couprling oC DC DC DC
filrer QFF oFF QFF OFF
Loesic drawing OFF QF F OFF OFF
TENEESTE SRS I




(5) Set the shot length
Set the shot length to 150 divisions.

1. Move the flashing cursor to the
"shot" item.

Adjust the value with the
and [ + ] soft keys or the rotary
knob, so that the setting is 150DIV.

2.

(6) Set the storage mode
Select the normal storage mode so that

no special waveform processing is carried out.

1. Move the flashing cursor to the
"storage mode" item.

2. Press the soft key.

(7) Select the format

Select the single format: displaying and
recording on a single time axis.

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

2. Press the soft key.
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¥k STATUS *kxkx MEMORY 91 -~08-02
13:23
time/di v e
shot QseD!V]
storage mode NORMAL
format SINGLE
daot-lineg LINE
auto print QFF
auto save OFF
channel conditions
Analos chi chaz ch3 cha
drawing DARK LIGHT DARK LIGHT
range¢/div) 1omv temv 1tomvy iomv
posi1tion 850/ SO % S04 S04
coupl:ng bDC DC DC DC
filter OFF OFF OFF CFF
Logic drawins OFF OFF OFF OFF
TN D
*kk STATUS skkx MEMORY '91'%8—®2
i 127
time/sdiv EQQus
shot 1g€2D 1V
storage mode NORMAL
format SINGLE
dot=-line LINE
auto print CFF
aute save oOFF
channel conditians
Anatosg chi chZ chi cha
drawinsg CARK LIGHT DARK LIGHT
range{/divy temv temy tamv tomw
rositicon R =X S0 sSC U
ccupling oc DC DC o)
frlter OFF OFF OFF oOFF
Legdic drawing OFF OFF OF & R

NORMAL MAVERAGE]

Hgkk STATUS kdx
time/div
shot
storage mode
format
dot~line
aute print
dUuto save
cnanne|]
Analosg chi
. drawing DARK
range(/div) 10mV
POSItion 504
coupling oC
filter OFF
Logic drawing QFF

LINE
oFF
CFE

congition

3
ch
DAR

'31-08-02
13:27




(8) Select interpolation function

Select the straight line interpolation
function (LINE).

1. Move the flashing cursor to the
"dot-line" item.

2. Press the soft key.

(9) Set printer output function

Disable the auto print function, so that the
printer does not automatically print after
displaying a waveform on the screen.

1. Move the flashing cursor to the
"auto print" item.

2. Press the @ soft key.

(10) Set floppy disk saving function

Disable the floppy disk auto save function.

1. Move the flashing cursor to the
“auto save" itemn.

2. Press the soft key.

¥kk¥ STATUS ki MEMORY 791-08-02
. 13:28
time/sdiv SQ@Qus
s5hot 150D I W
s5torage moede NORMAL
format SING
g2t-line (LI rE]
FUT2 print OFF
auts save OFF
Channel conditions
“rnalos cht ch2 ch3 chié
drawing DARK LIGHT DARK LIGHT
rangec/div) fomv temy temy tomv
positiaon Sex% SO S/ SO/
courling oc DC DC DC
filter QFF OFF OFF OFF
Logic drawing OFF OFF OFF QOFF
DOT | LINE
gk STATUS dkkxk MEM Y '91-08-02
13:28
timesdiv SOQus
shot {SeD1v
storage mode NORMAL
format SINGLE
dot-line LINE
auto print OFF
auto save CF
channel! conditions
Analog chi ch2 ch3 ch4
drawing DARK LIGHT DARK LIGHT
rangec/div) temy tomy temv ftomv
posi1tion S0% SQ4 S04 SO %
coupling DC DC DC DC
filter OFF OFF OFF OFF
Legic drawing QFF OFF OFF OFF
OF F |G N
kg STATUS Fxsk MEMORY enge:?z
r 3
vime o v SQQusS
shot tgen1v
storaas moge HORMAL
format SINGLE
dot-1li1neg LINE
aute print OFF
aute zave BFf
clmannetl Ccondirtions
St Ch 2 Ch3 cha
CARI LIGHT CARK LIGHT
1 romy Lamy tomy remyv
€I SO % SQ% SO %
oC oC DC DC
oFF OF F OFF OFF
rawing OFF QFF OFF OFF
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(11) Make channel settings
. : *mx STATUS mmxk MEMORY S1- -
Display and record channel 1 only, s,;ng» .223;3 139587
n hlgh lntCnSlty. storage moae NORMSL
Set the voltage range to 500 mV/division, former siwsLe
the origin positioning to 50%, input suto sraint gee
coupling to DC and the input filter off. channel conertions
Analos Z v é‘hz cn3 . g:c
1. Flashing cursor ... "chl Analog drawing" rawene PR CHENT AR wrE
rangec/givy 1omv tomv 1omv 1tomyv
1tion Q% SV % X34
Press the soft key. CEETTEL N | S 1
. " " Los1C arawing OFF OFF OFF OFF
2. Flashing cursor ... "chl range .
Set to 500 mV.
You can also use the channel 1 range key, 2 - | "—m—"m—c=—
without moving the flashing cursor.
3. Flashing cursor ... "chl position” 3o | M —— T
Set to 50%.
4. Flashing cursor ... "chl coupling” 4| TSI MECHCE MO Softkey
Press the soft key. indications -
) . » 5 e | mmEEcEs scrrmes escoem 1:as ﬂashmg
5. Flashing cursor ... "chl filter cursor is
Press the soft key. 6o moved.
6. Flashing cursor ... "chl Logic drawing"
Press the soft key. WEGIIC RECUTIN ACYYEL
7. Similarly set the "Analog drawing" and 7
" : b "2
Logic drawing" items for channels 2, 3 —T -
and 4 all off.
xukx STATUS xwmm MEMQRY '91-28-265
. 1a:22
time/a v SoQus
shot 150D 1V
$torase mode NORMAL
format SINGLE
act-iine LINE
auto praint QFF
auto save OFF
channetl conajiticns
Anajog chi cha ch3 crm4
drawing DARK OFF oFF QFF
ranget/ai1v>soomv ftomv 1omvy tomv
POS:1 10N 594 SQ% 82% Q%
coupling DC oc DC nc
filuar OFF aFF oOFF OFF
Log1C drawsing oFF oFF OFF aFF
[eitorn . e U~ Bic-ccontliFECSiIE]

Screen after settings have been mode



(12) Make trigger settings

Use only channel 1 as a trigger source;
set the trigger level to 50%, the slope
to rising, the filter off, and select the
logical OR of the channels.

Set the trigger mode to single, and
the pre-trigger to 5%.

Switch off the timer trigger.

1.
2.

Press the TRIG key.

Flashing cursor ... "source" (at the top)
Press the soft key.

. Flashing cursor ... "ch1(A)"

Press the soft key.

Flashing cursor ... "level”
Set to 50%.

. Flashing cursor ... "slope"

Press the R soft key.
Select FILTER/EVENT

Press the soft key.

Note: Refer to the screen appearance
after completing settings.

. Flashing cursor ... "FILTER"

Press the soft key.

Set all of channels 2 (B), 3 (C) and 4
(D) off.

. Flashing cursor ... "external"

Press the soft key.

10. Flashing cursor ... "trig mode"

Press the soft key.

11. Flashing cursor ... "pre-trig"

Set to 5%.

10 e

11 -
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kke TRIG skkxk MEMORY *91-08-26
14:33
source
chi(A) oFF
cha(8) oFF
ch3(C) OFF
cha (D) oFF
external oFF
tris mode AUTO
pre-ctrig %
Y
j oEvE il ] BRI

[ErLTER SR EVENT ]

oo O0FF B LEVEL JRWINDOU I LOGIC M 2% C i |

L oFF B LevEL JRUINDOW B LDGIC B =Ll ]

| oFF B LEVEL M INDOW M LO0GIC i cetcor ]

REFEST

*xk TRIG *xx MEMORY ‘'91-08-29
14:34
source oR
chi(A) LEVEL l? el 507
nps :
TE OFF
ch2(8) OFF
ch3(C) OFF
Cha (D) OFF
externat OFF
trig moae SINGLE
pre-tritg S

Screen after settings have been mode




12. Use the rotary knob to scroll the screen,
or hold down the cursor [¥]key
to see the special trigger display.

13. Flashing cursor ... "timer source"

Press the soft key.

(13) Starting measurement

kkk SPECIAL TRIG k%%

Press the START key to start measurement.
A 75-ms sample of data including the trigger
will be captured.

1. Press the START key.
The LED above the START key lights.

In this case the input is already present,

so the trigger will take effect immediately.
When the 150 divisions of data have been
captured, the LED goes off, the unit enters
the stop state, and the screen displays the
waveform.

(14) Printed recording

Press the COPY and FEED keys simultaneously

to copy the displayed waveform to the printer.

1. Press the COPY and FEED
keys simultaneously.
The waveform on the
screen and the setting
information is printed.

Since the printer uses
thermally sensitive paper,
to keep a permanent copy

of the recording, it is \ / |
recommended to take ‘
a photocopy. \

f4:5
timer source OF Fi
OF F
- — ~ '
MENU Y Rl
flsvsten] fsmarus] [ tric | [T oise Bl vere }l“ﬂ Fo )
J
PRINT INPUT_RANGE
) G =l G
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5-4 User Operations

5-4-1 Function Selection
Function

First select the function to be used for measurement. There are four functions: memory recorder,
recorder, X-Y recorder, and recorder and memory. In this case, select the memory recorder
function.

Procedure

1. Select status mode. ?

2. Function selection wkx STATUS sex '91-99-28

Press the [MEMORY| soft key. shot ety 18819

. . storage mode NORMAL
This selects the memory recorder function.

format SINGLE
(MEMORY, RECORDER, X-Ycont, ser-iine LINE
) REC&MEM) alte S4ue’ oFF
Channel conditions
(Soft key indication is "RECORD".) Angrading p&Rk L18hE o&RR Li8A7
range(/div) tomy ftomvVv tomv fomy
position 50% S0 SQ% S0
couprtling DC DC DC DC
filter CFF QFF QOFF QFF
Logic drawing OFF QFF OFF OFF

MEMORY BIRECORLD Wx~vCcon TIRECSMEL]

The function selection can be carried out equally in trigger or display mode.

After pressing the TRIG key for the
trigger mode, or the DISP key for the
display mode, make the function
selection in the same way as in the
status mode. The soft key indications
are the same.

skk TRIG ¥k
oR
oFF

source
ch

Note: The function indication in
the display mode is abbreviated:

MEMORY - MEM N

RECORDER - REC

s MEM] % trig:AuTo free run
AdusS x4i cs OFF
(40us/div)
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5-4-2 Time Axis Range Setting
Function

This sets the speed at which the input signal waveform is captured.

The "time/div" setting indicates the time for one division on the time axis.
The sampling period is 1/40 of the time axis range setting. (See Section 2-2 "Tables")

Procedure

You can carry out the setting in status mode or display mode.

(1) In status mode
1. Select the status mode.
2. "time/div"
Set the time axis range.
By using the TIME/DIV key,
you can set the time axis range

without moving the flashing
CUrsor.

(40us, 50us, 100us, 200uLs, 5004s,
1 ms, 2 ms, 5 ms, 10 ms, 20 ms,
50 ms, 100 ms, 200 ms, 500 ms,
1s,25s,55)

(2) In display mode
After pressing the DISP key to select

display mode, carry out the time axis —

range setting in the same way as in
status mode.

Note

- If the storage mode is set to envelope,

the 40 and 50 ms/division settings are
not possible. (See Section 13-3
"Using the Envelope Function.")

Related items

2 %%k%k STATUS sk MEMORY 9&—87521
time/div 40us ’
shot 185D 1V
storage mode NORMAL
format SINGLE
dot-line LINE
auto print OFF
auto save OFF

channel conditions
Anatlos chi ch2 ch3 cha
drawing DARK LIGHT DARK LIGHT
range(/div) temv tomy temy temy
position S04 S0 SO S0
coupling DC DC DC DC
filter OFF oFF OFF OFF
LogicC drawing OFF OFF OFF OFF
INCINR AR
% MEM m trig:AUTO off
////A D u S X1 csSr:0OFF
(40wusdiv) ‘

Setting the shot 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 18-5-10 "Roll Mode" in

Vol. 2.




Background
(1) Sampling

The 8851 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 interval
>

1 I I I

Measure  Measure Measure  Measure

Time [

The sampling rate refers to the frequency with which this sampling operation is carried out
(expressed in units of samples per second, or S/s). The sampling rate is thus the reciprocal
of the sampling period. '

(2) Aliasing distortion

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 non-existent.

Virtual input signal

\ Time

Apparent signal caused by aliasing

Sampling period

When using the memory recorder function, because of the wide variation in sampling rate, it
is not possible to avoid the aliasing problem completely. (When the normal storage mode is
used.)

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

Setting the storage mode to use the envelope function provides a fixed sampling rate
independent of the time axis range, and so is an effective way of avoiding aliasing
distortion. For more details see Section 13-3 "Using the Envelope Function."

When measuring a repeating signal, using the auto ranging function is another useful
technique. See Section 5-4-17 "Auto Ranging Function."
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(3) Measurement frequency limit

As a general rule, to ensure that sampling catches the peaks of a typical sine wave input, 25
samples are required for each input cycle. (8-bit resolution ... the 8851 display)

Time/division | Sampling period | Measurement
frequency limit
40 pus 1us 40 kHz
50 us 1.25 ps 32 kHz
100 ps 2.5 us 16 kHz
; 200 us 5 us 8 kHz
o ; 500 us 12.5 us 3.2 kHz
.- | 1 ms 25 pus 1.6 kHz
- . Samples 2 ms 50 us 800 Hz
; B . 5 i 5 ms 125 ps 320 Hz
.2 | 10 ms 250 s 160 Hz
) - 20 ms 500 ps 80 Hz
- ? 50 ms 1.25 ms 32 Hz
| 100 ms 2.5 ms 16 Hz
; 200 ms 5 ms 8 Hz
One cycle of input signal 500 ms 12.5 ms 3.2 Hz
Is 25 ms 1.6 Hz
2s 50 ms 0.8 Hz
5s 125 ms 0.32Hz

Frequencies in each range, computed at 25 samples

percycle

Example: Recording an input sine wave of frequency approximately 1.6 kHz with different time

axis ranges

1 ms/division
At the limit of
measurement

200 ps/division
Correct waveform

10 ms/division
Peaks cannot be
distinguished
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50 ms/division
False signal of
approximately 14 Hz,




5-4-3 Shot Length Selection
Function ,
Sets the recording length (number of divisions) for a single shot measurement.

Procedure

1. Select the status mode.

2. "shot"
2 ]

Set the shot length.

(15, 30, 75, 150, 300, 750, 1500,
3000, 6000, 12500, 25000 (*1),
50000 (*2))

*1 using channels 1 and 2 only
*2 using channel 1 only

For more detaﬂs see Section
18-5-11 "Channel Selection”
in Vol. 2.

Notes

*k¥ STATUS wxx

time/sdiv

| ——shot

storage mode

MEMORY

a s

NORMAL

E
E
F
F
ions
ch3
DARK
tomv
So%
DC
OFF
OFF

-

oo

O O we

(5]

s

m Moez
m o mMoxc

TS

u

-3

details see Section 17-2 "Waveform Processing Calculation" in Vol. 2.
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If the storage mode is set to use the averaging function, the upper limit on the shot length is
3000 divisions (using four channels). For details see Section 13-2 "Using the Averaging

Function" in Vol. 2.

If the storage mode is set to use the envelope function, the upper limit on the shot length is
6000 divisions (using four channels). For details see Section 13-3 "Using the Envelope

Function" in Vol. 2.
If using waveform calculations, the upper limit on the shot length is 3000 divisions. For




5-4-4 Storage Mode Selection

Function
There are three storage modes, as follows: )
NORMAL ... the input signal is displayed without alteration.

AVERAGING ... the input signal is averaged, using a sliding average process.

ENVELOPE ... the envelope of the input signal is displayed.

PO w
Pty
Al

-
Qg a e
m mMoues
o omox<

o0

QO O wne

>
=TS

m mMues
TIoMONC

Procedure
1. Select the STATUS mode.
2. "storage mode"
#xk STATUS *kkx MEMQORY
Select the storage mode. , Snoe Y I
Select NORMAL mode unless e storase mode
special processing is required.

RSN SITNCKE
(NORMAL, AVERAGE, ENVELOPE) tuis mren Ceer

. . auto save oF
For details of the averaging and envelope channel conmait T

functions, see Section 13 "Waveform Anailos chit ha2

3 . d

PrOCesSlng"mVOL 2. rawing DARK LIGHT

range(/div) teomv {emv

rosition S04 S0

?C_: upling DC DC

ilter OFF QF F

LogicCc drawing OFF OFF

INORMA L | [ENVE L UP]




5-4-5 Format Selection
Function

Selects the format for display and printing. There are four possibilities: single, dual, dual (print
quad), and X-Y.

Display and printing formats
(1) Single

The waveforms are displayed or printed superimposed on a single time axis. (Maximum 4
analog waveforms and 16 logic signals)

-V ~
VAVAVAe

(2) Dual

The waveforms are displayed or printed on two time axes, one above the other. (Maximum
4 analog waveforms and 8 logic signals in each window)

SEAVAVARN AVAVAVAN
ANV AN R AYAVAVAY

(3) Dual (print quad)

The waveforms are printed on four time axes. (Maximum 1 analog waveform and 4 logic
signals on each axis)

The display format is the same as in dual format.

S RAVAVAVAN NIVAVAVAN

Input ‘ r—l

fmput / o

Printed output only




4) X-Y
The waveforms are printed and displayed as X-Y plots.
(Maximum 3 X-Y combinations. One analog input is assigned to the x-axis.)

SERVAVER
=NV

Procedure

1. Select the status mode.
2. "fOI'Inat" k¥ STATUS sk MEMUOGRY ’91—@?—
. rimesaiv 40us Lo s
Select the format for display 2. et ooy
R storage mode NORMAL
and printing. \
(SINGLE, DUAL, DUAL il B
(print quad), X-Y) 3 aute Save® 0FF
Pressi’ngthe Softkcy nalog Channzglcon::\;xoniks cha
selects the DUAL (print quad) \\gggggne DARK LIGHT DARK LIGHT
Note:For details of the X-Y format, filter oFF  O0FF  OFF  OFF
see Section 5-4-6 "Using X-Y Losic drawins OFF  OFF  OFF  OFF
Waveform Plots." EMTECE B
3. "graph" ‘
If DUAL or DUAL (print quad)
format was selected in step 2, % MEM %  trig:AUTO _ fres run
. . 4Qus X4 csr:0FF
use these settings to assign each O :
analog input to one of the two
display windows (1 or 2).
1 .. upper window (time axis) —
2 .. lower window (time axis)
cht Wx L ’cthxl ch3 M« L chd B!
temv. Sox temv 5Q% t@my S2%x t9mVv Sez




Notes

- In DUAL (print quad) format, the printer automatically assigns the four analog channels one
to each of the four time axes, in sequence channel 1 to channel 4.

Display:

Channels 2 and 3—

Channels 1 and 4—

: : - Bxil chd Hx {: iochd Wx :
P2V B5@x i LV i50x SPOmMY S5QxilemvV: 50x

¢

Printed recording:

Channel 1/

Channel 2—

ChannelS/% ~.

Channel 4\f |

- The logic channel display and recording positions are not variable. '
See under the Notes heading in Section 5-4-8 "Display and Recording Channel Settings"



5-4-6 Using X-Y Waveform Plots
Function

A maximum of three X-Y plots can be displayed or printed, with one channel assigned to the
horizontal axis and three channels assigned to the vertical axis.

The voltage axis zoom function remains in effect in X-Y format. (See Notes below.)
(1) Normal X-Y plot
The X-Y plot is formed using the data for the entire shot length.

* '»!El:)vluﬁ (:113:SIN Ei k-4
{*Qu s dvh
f ‘n o Ay
A
1 . [ ]
. /‘. { : ) ‘ 52x
- / B s : {Y)
. { au S0
]V /
ot stx L 2z mxs  ensorF | Tendarr T R
1V S@x 20mv SO0%x t1omv SO% L{Qmy 50x% c .
- I — [Memo Ry ] [REC ariEn]
Shot length,
(2) Partial X-Y plot (see Example below)
Use the A and B cursors to define the section of data to be used for the X-Y plot.
A cousor B cursor
1 i
vt S0u% -0
R UNENS
ch3 OFF v
v s

<nd OFF R
fomyv ST%

Mxt ' _chlmx »
V. 5% 2eam\V Sox ¢

-:hm_-—m fVEMORY BRECORD W<~y Con (RRECEME I4]

Inter-cursor section



Procedure

1. Select the status mode.

2. "format"

Set the display and recording format to
X-Y. (SINGLE, DUAL, DUAL
(print quad), X-Y)

3. "axis"

Assign the x- and y-axes.

Assigning the chosen channel to the
x-axis automatically assigns the other
three channels to the y-axis.

Move the flashing cursor to the channel

selected for the x-axis and press the

soft key.

AN

kk¥x STATUS kkxk MEMORY 91-~07-21
: 17:43
Time/sdiv 42us
shot 18D 1V
\\\\\\\\StOrase mode NORMAL
format X =Y
dot-line LINE
auto print OFF
auto save OFF
\\\ channel conditions
nalos chi ch2 ch3 cha
drawing LIGHT DARK LIGHT
axis [x] Y Y Y
range(/div) my tomv tomv fomy
position VA SOY SQ% SO
coupling DC DC DC DC
filter FF OFF OFF OFF ;
Logic drawing FF™" QOFF OFF OFF * :
!
jtx setl)] :
i

Notes: Each X-Y plot is drawn with the "Analog drawing" intensity setting for the
respective y-axis channel. For more details see Section 5-4-8 "Display and
Recording Channel Settings."

The "Analog drawing" setting for the x-axis channel is indicated as[ + |

Display screen for X-Y plots

The following figure illustrates the settings shown on the screen in X-Y format.

7/

Time axis range
(See 5-4-2)

Trigger settings (See 5-4-11 and Section 14)

Function selected (See 5-4-1)

A and B cursor settings (See 5-4-13 and 7-4-8)

* MEM x kris:auTg CHi vt Soy 0 4 sox 0 %
AQus [csr:+»w AaeB A:CH{ BICHIM A:CHI B:ICH1L
. : av=103.2mV 4vz103.2mV
chi = X)) cht + CX)
fomvy Sox 2 S0
¥ -5 0
chz & (Y ch2 | CY)
1emV S0z 2 S oy
M -S0oa
chl & (Y chl = Y
tomy S0y 2 S0y
M -50
chd B (Y chd ® (Y
fomv S0x% 2 S oay
M ~-S o8V
jcscalend jCuna t)o
\

Input unit settings (See 5-4-8 and 5-4-9)

You can switch between the time axis and X-Y displays simply by changing the format setting.



Example

This example uses signals input to channels 1 and 2 to produce an X-Y plot of approximately
100 divisions of a 150-division shot length, with channel on the x-axis.

1. Use the time axis zoom function
to compress the display ( x1/10). A cursor B cursor

(See Section 5-4-14 "Time
Axis Zoom Function")

trig:REPEAT CHL Iv 2 S0OX FpO L
csr:oe AR

2. Using the A and B cursors, select
the section to be used for the X-Y plot.
(See Section 5-4-13 "Using A and B
Cursors.")

3. In status mode, select the X-Y format,
and assign channel 1 to the x-axis.

4. Select the display mode.

R i

chz M Y
somv S50«

chd OFF {vy)
ftomv S0y

chd OFF (YY)
temy 50y

[MEMORY JERECORD. RECEMEM
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Notes ,
- Voltage axis zoom function for X-Y plots

In an X-Y plot, there is no significance to the time axis zoom factor, but the voltage axis zoom
factor is effective for all channels. :

Note, however, that the settings can only be made in status mode, or in display mode when the
format is set other than to X-Y. For details of the setting method, see Section 5-4-15 "Voltage
Axis Zoom Function."”

i
i
|
se Fro !
chl = (X)) chl = X))
{edmy E0y A S502aV
v ~S0o0ony
ch2 ® (Y chz = CY )
Leemyv S0ox X SQOOav
““““““““ ¥ -SeoQay
chd OFF (YY) ch3 OFF (YD)
tomV S0y P S QA
M -con
chd OFF (Y chd OFF (Y |
temv SQx X SQay i
M -s08u :

i Two times enlargement of x-axis

* MEM Kk trig:REPEAT CHL Iv 2+ S0% oYU
dQus CSr:0FF

chl =+ (X)) chl = X

188mV SOy 2 250w

¥ -2502ay
ch2 | v ch: ®m (Y

te8my Sy 2 Sooay

v ~SoQm
cnI OFF (Y ) ch3 OFF (Y

temv S0y 2 SQay

x -5 08
chd OFF  (Y) ‘chd OFF (YD)

tomvVv 59y R 508V

-5 08
jescaie]




5-4-7 Interpolation Setting
Function

This function determines whether to display and record the sampled data as detached points (dot

mode) or with straight-line interpolation (line mode).

* ME Tr13:AUTC
4 X1 cs

M ok
duS
(42 ssdiv)

N ”, Pl

kv R H
£F _ end OFF
SOx 1omwv .

Dot mode

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

Procedure
1. Select the status mode.
2. "dot-line"

Select whether or not to carry out

linear interpolation.
(DOT, LINE)

ol - SEAIAL IR PO T
Qs e
A f\ / /\ f
. / Lo /
1 / , /
/ |
/ [
\ \/f' Voo
vV
lsg;s‘tSOa lg\‘r:nc\)rr S5 lg‘i‘\u\fF S Q% ig‘tn?.fr S Ox
I T——
Line mode Linear interpolation.
This gives a more readable display.
dgk STATUS Hwx MEMORY Si1~07-21
18:05
timesdiv AQus
Inot 18D 1V
storage mode © NORMAL

~

format SINGBLE
dot-line [LINE]
auto pPrint OFF
autc save OFF
Channel conditions
Anzlosg chi ch2 ch3 chi:
drawing DARK LIGHT DARK LIGHT
range(/div) teoemv temy tomvy tomv
poesition SO Se % S0 SO
corupling ocC o c oC o
fitter OFF OFF OFF oFF
Log1¢C drawing OFF OFF OFF OFF
DOT | LINE |




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

If using a long shot length, and compressing the time axis, drawing in dot mode can take up
to one minute approximately.

Changing the display intensity (DARK/LIGHT) or changing the time axis zoom factor can take
a similar time.

The recommended procedure is to adjust the display settings using line mode initially, and then
switch to dot mode if required.

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




5-4-8 Display and Recording Channel Settings

Function

A maximum of four analog channels and 16 logic channels are available on the 8851.
These settings determine which channels are displayed or recorded.

The analog channels can each be set independently, but the logic channels can only be set in
groups of four. '

Procedure

You can carry out these settings in status mode or display mode.

(1) In status mode |
1. Select the status mode.
2. "Analog drawing"

This setting determines for each iew STATUS sxk MEMoR Y ai-g7-z
analog channel whether or not it is Cimesdsv cons 1s: 28
displayed and printed, and if so at shot Lspiv
WhatiﬂtCHSity. storage mode NORMAL
format SINGLE
(OFF, DARK, LIGHT) got-line LINE
: : quis BaueT 8FF
OFF ........... no display or recording \ : ‘ A
channe con i i
DARK ...... high 1gten51t}(fﬁdlsplay, bold | Penaigs, . L &h2 gnz  cns
rinted recordin
p . . g 3 range(/div) 133\; ng\/} 128&/) -
LIGHT ...... low intensity display, coupiing Bc BE BE :
f. . d d. fitter QFF OFF OFF L
: 1ne printed recoraing Logic drawingl OFF OFF OFF oFF
| _OFF W DARK |
Settings for channel 1
For details of the "range," "position,"

"coupling,” and "filter" settings see Section
5-4-9 "Input Unit Range, Position, Coupling
and Filter Settings."

Notes: If an input unit is not installed, the corresponding channel settings will all appear as
' "-" as in the case of channel 4 in the figure.

In dual or dual (print quad) format, the "graph" item also appears, to show which
time axis the channel is assigned to. (See 5-4-5.)

In X-Y format, the "axis" item also appears, indicating the channel which is
assigned to the x-axis. (See 5-4-6.)

3. "Logic drawing"

These items switch display or recording for the logic channels 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.
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(2) In display mode

3 * MEM x Ttrig:AUTO
1. Select the display mode. Top valug o X1

g 40;,u S/dw):

2. For each analog channel
or group of four logic
channels, select whether
or not to display and record.

You can also select whether to
display input unit information
or scale information (top and
bottom values).

OFF, DARK, LIGHT,

chl Bx 1

Bottom value_llLenv_se

(logic),(scale) | \-mm_ [ ———
0
(unit) Taking channel 1.
. as example )
Screen indications /2 Voltage axis zoom factor
OFF ... off (SCC 5-4-15
B . DARK (high intensity) l "Voltage Axis
. / M "
... LIGHT (low intensity) ch! Bx Zoom Function")
See (1) "In status mode" for details of OFF, - @ mv 5:04
DARK, LIGHT.
I Input unit information display:
_Scale information
...... chi Hx. {. .
A Son — Top value
v =5 @ Mi————— Borttom value

(logic) ... determines whether or not to display and record each group of four logic channels.
Pressing the soft key toggles the setting 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.

(scale) ... pressing the soft key switches to the scale display (showing the top and bottom values
on the vertical axis); the soft key indication changes to "(unit)".

(unit) ... pressing the soft key switches to the input unit display (showing the voltage range, input
coupling and origin positioning); the soft key indication changes to "(scale)".

Switching between the scale and unit displays affects all channels together.
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When an input unit is not installed

Only the soft keys for setting the logic
channel display and recording and for
switching between the scale and unit
displays are present.

)

(logic), (scale)

0
< (unit)

In X-Y format

1. For each channel assigned to the y-axis,
select whether or not to display and record
the X-Y plot.

You can also select whether to display input
unit information or scale information
(top and bottom values).

OFF, DARK, LIGHT, (logic),  (scale)y
( )\

(unit) /-

For the channel assigned to the x-axis,
only the soft key for switching between
the scale and unit displays is present.

(scale)>
(unit)
The scale display shows the top and bottom

Tri19:AUTO
Xt cs

M Ssdiv):

mxt o ehsmxtl G

values for the channels assigned to the y-axis,

and the leftmost and rightmost values for the
channel assigned to the x-axis.

Note:

indication on the screen is replaced by

aime o Ex
1omyY; 50x tomV 50z LtOomV H :
Flashing cursor
* MEM #® Trig:AuUTO free run
4Qus csriQOFF
: ch{ -« (X))
;m‘ {omv S50%
; chz B (Y)
. : \ Ltomvy S0y
; . chl B (Y
I temvV  Soy
: chd -
ml_
! %
chl o= (X)) ch? B (Y )
{omy S50y {omv 50y
i |
chl = (X)) ch? B (Y
A sony A Son
M -50n M -50on

"o

The figure shows an example in which channel 4 is not installed. In this case the

. (The flashing cursor skips this position.)



Notes

- The input unit display shows the voltage range and position settings for the channel, whereas
the scale display shows the range of values actually appearing on the screen for the captured
waveform data. If, therefore, you change the input unit range and position settings, the

values in the scale and unit displays may be different.

. If the scaling function is enabled, the scale display shows the values after scaling.”

(See Section 18-3 "Scaling Function.")
Position of logic channel displays

As shown in the figures below, the 16 logic channels are displayed in the order Al to A4,
B1 to B4, C1 to C4 and D1 to D4 from top to bottom. (For example channels Al to A4

correspond to the CHA connector on the rear panel.)

® 'lil;‘: r:3 REF%:: cauéFloax N * Mgrg“: trig FEP%;:}%‘F&_FX“& R
(dousd T aon s s T :

- 1 P ‘, A l L A - - - . e N L
= A — } § o { g — e —
- i s Ad e T e —

! } le { e — ¢
B 4
i } Csl { 2: ==
: 2 o -
7 D1 L
;: } (] { i
<ht OFF ch2 OFF €n3 OF! =na OFF D3 . - I
1omy SQYx 1Omv Sdx toemV Sex 1O0mV  53x enl OFF <nZ OFF en3 OFF chd OFF h
- tomy S9x 1emv Sox tomy S2% . 1oemv S0%
B BCILIE ESNCCEM CICONCE IECCE | BT CUCCRGE]  CREOCE
Single format Dual format
F S 10
Al | - [ | Vo ] i
Az D L i
A3 1. L S |
.Y S | A— —_— —— e — __! | S ___....J
81 7
82
B3
B4
When no
‘logic probe
C1 1
o ° 18
3 . connected,
BT e the signals
_ are always
by shown as
02 1
0 high level.
D4 -
40usec/dav~\
Dual (print quad) format




5-4-9 Input Unit Range, Position, Coupling and Filter Settings
Function

These settings determine the range, origin positioning, and input unit coupling and filter for each
channel.

Procedure
You can carry out the settings in status mode or display mode.

(1) In status mode
*kk*k STATUS *H*%xx% MEMORY '91_g§§.§‘5
1. Select the status mode. timesdiv 40us L8
shot 18D1V
2. "range(/div)" storage mode NORMAL
Set the voltage range. ‘ L8tltine SIUTNE
The value set is the voltage 2 aute Fave” 8FF
difference for one division on 3 N\ °Snennel cenditions
the vertical axis, when the 0NEredins DARK |L16RT paRk  °°f
zoom factoris set to x1. - 4] Canse /gt Lomy  Lomy )
~_Position o7 S0 SQ% -
You can also use the range 54 ~gouplins o2E| oR& RS -
keyforeach channel, without LogicC drawing | OFF OFF oFF OFF
moving the flashing cursor. /
(10 mV,20 mV, 50 mV, 100 mV, 7
200mV,500mV,1V,2V,5V, -
10V,20V,50 V) Settings for channel 1
See 5-4-8 "Display and Recording Channel
Settings" for details of the "Analog
drawing" and "Logic drawing" items.
3. "position"
This determines the position of the zero voltage (from -100% to 100% of the range, in 1%
increments).

(See the Background information below.)

The [+ Jand[ t |soft keys change the value in 1% steps; the|10% | and| 10% T | soft
keys change it by 10% steps.

4. "coupling"
Determines the input unit coupling.
(GND, AC,DC)
GND ...the input unit is not connected.
This enables zero potential checking.
AC ... capacitor in series.
This removes DC components from the input, and measures the AC component only.
DC ... input signal directly connected to amplifier.
This allows measurement from the DC component.
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5. "filter"

This determines the low-pass filter setting in the input unit itself.

(OFF, 500Hz, 5Hz)
OFF: no low-pass filter used

500Hz: use a low-pass filter with a cutoff frequency of 500 Hz

SHz: use a low-pass filter with a cutoff frequency of 5 Hz

Note: As shown for channel 4 in the figure, if no input unit is instalied, the settings (2 to

" "

5) are all shown as

(2) In display mode
1. Select the display mode.

If the input unit information
is not shown as shown in the
figure on the right, move the
flashing cursor to the position
to the right of one of the
channel indications "ch1"

to "ch4" and press the

|(unit)| soft key.

2. Set the voltage range in the
same way as in the status
mode (see (1) above).

You can also use the range
key for each channel, without
moving the flashing cursor.

(10 mV, 20 mV, 50 mV, 100 mV,

200mV,500mV,1V,2V,5V,
10V,20V,50V)

In the screen dlsplay, the "V"
is omitted.

3. Set the input unit coupling.
(GND, AC, DC)

On the screen I 1l
these appearas ( /7, ¥ »vy )

See the explanation in (1)
"In status mode" above for the
significance of these settings.

* ME
4
5
I~
,,,,, chll Wil
femv. S0z LomV :50% tomv Soy:
2 fooo 4 ]
Ccht gx 4. ki mx chI B x 1. chd - -
tom S2y 1omy so/ tomY  Soy:
3 |l GND - W s C M D C ]
chl W x chz mxit chl Hx L: X ch4-( !
: 1omy. - 4OmMU SO0y 1OmMV S0z |
4 PN 107 oy Mo 1o M0 ads |

Taking channel 1 as an example —
) R S

2

3 4
| 1]
Vol

% MEM % trig:rAUTO free ru
40us CSsSriOFF

i )
tomlv] [So4
chZ ®| (YY)
temv 5@y
chd B (YY)
tomv 50y
chd -

L 7]

X-Y format




4. Set the origin position (the position of the zero voltage). (from -100% to 100% of the

range, in 1% increments).
(See the Background information below.)

The [+ Jand [ t |soft keys change the value in 1% steps;_the [10% | and {10% T | soft
soft key, see 5-4-10 "Zero

keys change it by 10% steps.For an explanation of the
Adjustment."

Note: It is not possible to change the filter setting in the display mode.

5. The origin position (the zero voltage position) for the currently captured waveform is

shown on the screen. (For example, the label "1" indicates the origin for channel 1.)

Background
The origin (the zero voltage position) is as follows.

100% —71—

50% —1— Displayed portion

0% — |
| |
| [
| |

50% — | Portion outside |
| display :
| ‘
| ~ }
|

-100% —— b e =

The value of the "position” seiting determines the origin. The origin can be inside the
display area (0% to 100%) or outside (-100% to 0%) and below it.

In X-Y format

The voltage origins for the x- and y-axes are determined by the "position” settings as shown

below.
100% 50% 0% -50% -100%
Value of i ___.___i _____ | j i-——lOO%
"position”
(x-axis)

Displayed portion |7~ 50%

|
l
I
|
!
l
I
!
!
!
!
!
|
!

_ T 0%
Portion |
outside display !
in -50%
x
§
e e - L. -100%

Value of "position" (y-axis)



5-4-10 Zero Adjustment
Function

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 computations.

Procedure

Always allow at least 30 minutes warming up before carrying out this procedure, to ensure that
the internal temperature of the unit has stabilized.

1. Select the display mode.

2. If the input unit information
is not shown as shown in the
figure on the right, move the
flashing cursor to the position
to the right of one of the
channel indications "chl1"”

to "ch4" and press the|(unit]soft key.

3. Press the [0 adj Msoft key.
This carries out the
correction for all channels
simultaneously. Repeat the
process after changing ranges.

* CPlglAUTD

% MEM fre
40us csr:OFF
( - - -

40u5/mu>

chi mix i cht MxL R % N TR
L QmVi ;iomv tomy sm Lomy

Softkeys ... (34 L[t ] 10% ],
L))

Notes

* trig:AuUTO \
us csr:Q

X-Y format

«  Allow at least 30 minutes warming up after powering on before carrying out zero adjustment.

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

- The zero adjustment takes effect in the input unit. Always, therefore, repeat zero adjustment

after changing input units.




5-4-11 Trigger Settings

Function

This function includes all trigger-related settings.

- Trigger conditions for each channel, and logical operator with external trigger

The trigger conditions for each channel can be set, and AND or OR selected as the logical

operator with the external trigger.
+ Trigger conditions

The trigger conditions for each channel can be set.

« External trigger

The setting determines whether or not a signal from the external trigger terminal is used as a

trigger source.
- Trigger mode

The trigger mode can be set to SINGLE, REPEAT or AUTO.

« Pre-trigger setting

Determines the percentage of the shot length which is before the trigger.

< Timer trigger setting

This allows timer controlled triggering.

Procedure

All settings can be carried out in trigger mode. Basic settings can also be carried out in display

mode. ;
(1) In trigger mode
1. Select the rigger mode.

2. Set the trigger conditions
for each channel, and select
the logical operator
(AND or OR) with the
external trigger.

(AND, OR)
See 14-4 "Internal and

External Trigger Logical Operator.”

*k¥kk TRIG k=
source

\
i

sht (A [LevEL] level S04
slope K
FILTER OFF
cCh2(B) WINDOW upper TS Y4
lower 254
ch3(C) LOGIC pattern HL{QXXMNh
and/or OR
filter QOFF
ch4 (D) LoG1!cC rattern LiQXXN
and/or IR
fitter OFF
0FF

externatl

Ttrig mode

pre-trig

|  oFF ] LEVEL WINDOW LOGIC (eTc)

REPEAT///
S —— ]




3. Select the trigger type for each channel. (OFF, LEVEL, WINDOW, LOGIC, GLITCH,
TIME OUT)

Note: If you set the external and internal trigger logical operator to AND in step 2, some
settings are not allowed.

See Section 14-2 "Internal Triggers" (14-2-1 to 14-2-6).
4. Set the detailed conditions for the setting in step 3.

See Section 14-2 "Internal Triggers" (14-2-1 to 14-2-6).
5. "external”

Enable or disable the external trigger. (OFF, ON)

See Section 14-3 "External Trigger".
6. "trig mode"

Set the trigger mode.

(SINGLE, REPEAT, AUTO)

SINGLE .... the trigger signal is only effective once, after pressing the START key.

REPEAT ... the trigger signal is effective repeatedly.

AUTO ...... the trigger signal is effective repeatedly. If approximately one second elapses
without a trigger occurring, a trigger is automatically inserted.

See Section 14-5 "Trigger Modes."
7. "pre-trig"
Set the percentage of the shot length which is to be before the trigger.
0, 2,5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100%, and -50% to -950% in 50% steps)

Note: If the shot length is set to 12500 divisions or more, the lower limit is -100%, not
-950%.

(See Section 18-5-11 "Channel Selection" for details on allocating memory to
each channel.)

See Section 14-6 "Pre-Trigger and Trigger Timing."

8. Press the cursor [¥]key or use
the rotary knob to see the special trigger display.

9. "dmer source"

Set the timer trigger. —

(OFF, ON) d%kk SPECIAL TRIG Mn/ Cay

See Section 14-7 "Timer Trigger." prmer sourcs

-
(V]
Gy

-

Special trigger display



(2) In display mode
1. Select the display mode.
2. Set the trigger mode.
(SINGLE, REPEAT, AUTO)

See the procedure in trigger
mode in (1) above, and
Section 14-5 "Trigger Modes."

3. Select the channel.
(CH1, CH2, CH3, CH4)

If all channels are set to "OFF" in
trigger mode, the indication
"free run" appears.

If, however, the external trigger is
enabled the indication is "external”,
and if the timer trigger is enabled,
it is "timer".

2‘ 3 /4 5
\ [/ 1
* ME Eg:%{yhl: 50

M
Qus
4

4 Qu S/:aiv); :

T ehe e L
SoxitomyV "

4. Make the detailed settings for the trigger type (other than LOGIC) set for each channel in

trigger mode.

Trigger types set in the trigger mode cannot be changed in display mode.
See Section 14-2 "Internal Triggers"” (14-2-1 to 14-2-6).
5. Set the percentage of the shot length which is to be before the trigger.
(0, 2,5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100%, and -50% to -950% in 50% steps)
Note: If the shot length is set to 12500 divisions or more, the lower limit is -100%, not

-950%.

(See Section 18-5-11 "Channel Selection” for details on allocating memory to

each channel.)

See Section 14-6 "Pre-Trigger and Trigger Timing."




5-4-12 Starting and Stopping Measurement Operation
Function

The START and STOP keys control the measurement operation mode of the unit. The LED
above the START key is lit when in measurement operation mode.

MENU( | |
Procedure Esred) fswis]) [me ] Tose )| |IT2])
1. START PRINTER™ P INPUT RANGES

= =] =)

Start measurement operation.
2. STOP
Stop measurement operation.

‘CURSOR|

| N
Ie
1. 1[ v
i
~ START key STOP key
Notes
The effect of starting and stopping measurement operation mode is different in the three
trigger modes.
In trigger SINGLE mode

After pressing START, when the trigger conditions are met, the unit captures data for the
specified shot length, and then terminates measurement operation (without the STOP key
being pressed). ‘

In trigger REPEAT mode

After pressing START, when the trigger conditions are met, the unit captures data for the
specified shot length. It remains in measurement operation mode, and if the conditions are
met again, repeats the data capture, each time overwriting memory.

Pressing the STOP key exits from measurement operation mode.
In trigger AUTO mode

After pressing START, when the trigger conditions are met, the unit captures data for the
specified shot length. Thereafter it captures data repeatedly, overwriting memory.

Pressing the STOP key exits from measurement operation mode.
®
- Terminating measurement operation mode

When the STOP key is pressed, the unit completes data capture for the current shot length,
then terminates measurement operation mode. The auto save and auto print functions,
however, are disabled.

If the STOP key is pressed during data capture, the LED above the START key remains on
while the shot length is completed. At this point, pressing the STOP key a second time
abandons the data capture. If the trigger mode is REPEAT or AUTO, the previously captured
waveform is displayed. If the roll mode function is enabled, the waveform is displayed up to
the point of termination (see Section 18-5-10 "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 is in the same state as when the measurement
operation mode was originally started. '
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5-4-13 Using A and B Cursors
Function

You can use the A and B cursors to measure time or voltage differences (if using the scaling
function, the scaled values; see Section 18-3 "Scaling Function"), getting a direct digital readout.

There are two cursor patterns: line and cross-hair.
(1) Line cursor (vertical or horizontal)

Using the A cursor alone, you can use the vertical cursor to measure the time (t) from the
trigger position, or the reciprocal of the time (1/t), in other words a frequency, and can use
the horizontal cursor to read out a voltage (v) with respect to the origin (the 0 V or
"position" setting). Using both A and B cursors, you can use the vertical cursors to measure
a time difference (At), or the reciprocal of the time difference (1/At), in other words a
frequency, and can use the horizontal cursors to read out a voltage difference (Av).

trig:REFPEA
X4 cs

e

& Srdivy

cn3 OFF ché OFF <ht

chl .151 ¢hZ OFF Wx ! en2 OFF ch3 OFF chd OFF
1OomV, I S0x 10mV SOx LMV SOx, 10mV Sox LemyV  S0x 10MY S0x tOmV SQx, 10mV S50y
|- ¥ -5 .~ W Sie ]
Vertical cursors Horizontal cursors

(2) Cross-hair cursor

As the cross-hair cursor is moved, the intersection of the cross hairs traces the waveform of
the specified channel. Using the A cursor alone, you can read off the time (t) since the
trigger event and the voltage (v) measured from the origin at the intersection. Using both A
and B cursors, you can use read off the time difference (At) and voltage difference (Av)
between the two intersections.

hi Mx{ ¢ ch2 OFF ch3 OFF  © cha OFF
L1omyV, S0z 1omVv S0x LomY SOy ftomV 5@y




Procedure

(1) Using the line cursors to read waveform data

1 2 3
1. Select the cursor mode.
(OFF, < At, <> 1/A, 3, trace) z /
* MEM % trig:AUTO gH{ SQ% - S %
On the screen these are 2ous LE csr:f ReBIAICHI BICHZ]
M&40»us/div)i N )

indicated as follows: SBousdin); i o, S0 T T3 AR LAY,

PN At or &> 1/At S o '

+ ... trace I
] 21
OFF ... do not use cursors.
At use line cursors for | | ¢
the time axis (vertical o P
cursors), for reading Lm v ‘Sox 19mY 'sok 1ome Sox. tomv sox
off time differences. BRI R TR

<> 1/At ... use line cursors for the
time axis (vertical cursors),
for reading off frequencies.

T .. use line cursors for the voltage axis (horizontal cursors).
race ...... use the cross-hair cursors, which trace the waveforms.
Here, select the | & At]{ < 1/AT] or [2] soft key.

2. Select whether to use the A cursor only, or both cursors.
(A, A&B)

3. If using horizontal line cursors, select which channel voltages are to be read off. You
can make independent settings for the A and B cursors.

(CHI1, CH2, CH3, CH4)

Notes: Only channels for which waveforms are displayed can be chosen.
If using the A cursor only, the setting for the B cursor is not possible.

This item does not appear when using vertical cursors.



4. © Using vertical cursors on the time axis

When the , soft key is selected ... using the A cursor only, determines the time (t)
from the trigger event to the A cursor; using both A and B cursors, determines the time (At,)
between the A and B cursors.

When the , soft key is selected ... using the A cursor only, determines the
reciprocal of the time from the trigger event to the A cursor (1/t); using both A and B
cursors, determines the reciprocal of the time between the A and B cursors (1/t).

This function is effective even if both A and B cursors are outside the display area.

1 lvt S04 F NP3

*
ks
Hm
o
*.
Cad
ol
»u.
@
P
m
o
om
D
-
T2

Shows the time
from the trigger
T event

Trigger event S IRV

chi mx 1 ehzarr i o DemsorF 1T Tend oFF:
209mV: S@x .lomV (S50% ‘toemvVv S0y%.lemV I 56u

® Using horizontal cursors on the voltage axis

Using the A cursor only, determines the voltage (v) on the specified channel from the origin
(the "position" setting, or 0 V); using both A and B cursors, determines the absolute voltage
difference (A v) between the A and B cursors on their respective channels.

*MERLE RLIeREPRCT A RYE., @SR
Haous v Voltage from
origin on
\channell

Origin ("position”
setting) for channel
1 input signal

>

C i mx o g 2 chSDFF PETRON. e T
200mV: 5@y LlomV .50y 19omV S0y 1omV: SOy

& W ASE ]

Note: 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.
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(2) Using the cross-hair cursors to read waveform data 1 2 3

1. Select the cursor mode.

* MEM x
Press the tracel soft key, f2us
to select the cross-hair cursor pattern. (a0 s/

(For more details see (1) above.)

2. Select whether to use the A cursor
only, or both cursors.

(A, A&B)

3. For each cursor, select the channel
whose waveform the cross-hair is
to trace. You can make independent

settings for the A and B cursors. home” 'soy i BRo " ‘soi 1‘5‘%9;" Sor iome sox
(CH1, CH2, CH3, CH4) e

Notes: Only channels for which waveforms are displayed can be chosen.

If using the A cursor only, the setting for the B cursor does not appear.

4. Using the A cursor only determines the time (t) from the trigger event to the cursor
position, and the voltage (v) on the specified channel with respect to the voltage origin (0
V). Using both A and B cursors determines the time difference (A t) and the voltage
difference (A v) between the cross-hair positions of the A and B cursors. If the cursors are
on different channels, the correct difference between their absolute voltage values is still
shown in addition to the time difference.

This function is effective even if both A and B cursors are outside the display area.

>
3 X
@.

—

Time and voltage
differences between
Cursor positions on
channels 1 and 2.

""" chi mx L - 2t eh3 OFF ¢ L chd OFF .
1V 501 aaamv S50% fOomV  SQx. LQOmV: S0Qx

L COFPF o st M e 1/atl 3 M trace |

Note: 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.




(3) Moving the cursors

Rotary knob

1. Press the knob select key so KNOBY
that only the lower LED
(A - B CSR) is lit.

In this state, the rotary knob
controls the position of the cursors.

Turning the knob clockwise moves
the cursors up or to the right.

Turning the knob counterclockwise

moves the cursors down or to the left. Cursor selelct key

Note: See Section 4-2-2 "Rotary Knob and Knob Select Key" for a detailed description
of rotary knob operation.

2. Press the cursor select key to select which cursor or cursors to control.

Each time the key is pressed, the
display changes as follows:

A move the A cursor only.
EY rrxigu:;: ‘:‘&ig‘ﬁapggz Tlp.]‘eé’ SO H ik
s aw s vy 4t=Z30us
A displayed high intensity
B.... move the B cursor only.
*NEELE ripEemErERl v g U e
"1.4'2";15/431'15 o : r-tzzﬂte-us 1
B displayed high intensity
A&B-" mOVCbOth # .’-lE‘r\l * Y.i‘!‘a‘FEF'E-‘qT CHL 1v 2 o g s
A and B cursors. L R ﬂ\/z .
jooor e R tzZadus I
: |

A and B both high intensity

Using either the vertical cursors or the cross-hair cursors, it is possible for the A cursor

and/or B cursor to move off the screen when the waveform is scrolled. For details, see the

Notes below.

3. If either cursor is off the screen, as soon as you specify cursor movement and start
moving it toward the center of the screen, it reappears at the edge.
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Notes
«  Waveform scrolling and cursor movement

The scrolling and cursor behavior with horizontal cursors is different from that with the
vertical or cross-hair cursors.

® Cursor movement when scrolling the waveform
Using the vertical or cross-hair cursors

(The example shows vertical cursors.)

|

Acursor . B cursor A cursor ~ Bcursor_

NN

.
% MEM bk trig:REPEATYT CHI v 1] 50% S% S I * ME :ris\:\EP
4 0 uys x4 CSrim A8B = Cro llng 4 X4
Y - i n
C40us,a) at:338us to the Gssier i 5
N
ont mx L ez ofr w3orF | . oo o R I iV i
LtOmV S@x.18mV. SQx temyv EOQy LOmV. Sox . :fomV . 50x 1QmV SQy LomV S@x .LO0mV ‘50%
| crF- B~ ot - ool T troce | EEFOC ECETIOR PO RROeEiomeE R

The cursors move with the waveform,
disappearing off the edge of the screen

Using horizontal cursors

(The example shows a magnified voltage range.)

A cursor

u s /div)

Scrolling\ ik b i .
up 7;7‘;:,..;....L....;;;;.; et S ....f(,..,,..au‘LNA:f

ce——

1

"/ chimxz cn2 oF] ’ chi Wx 2 chz OFF T chs o o orr
1omy. SO0y LtomVY S50x 1O0mV 1omyV  50x 1O0mV 50x 1QmMYV SOx:iomV i 50x

X 7 eha OFF.
[ ———— 1O - offset. \/ TR N D 1O = offset.

B cursor

The cursor position on the screen does
not change.
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® Waveform scrolling behavior when moving the cursors
Using the vertical or cross-hair cursors
(The example shows cross-hair cursors.)

Set to move B cursor only

A cursor B cursor
* ML ‘{xis:aepiﬁl:cﬁi;\lgl ggéux 5. EhI Scrouing
Aagne PR EEFL S the B
"""" cursor to
A the right
1
P e R Y ST .

cnd OFF

ent mx L

L JOOO L ; et P Do
ne oy 1 TRy sex Lomy oy i tomv: Sex 10mv S0x LOmMYV :S0x tomV Sox..
S ————— ] T —

When the B cursor reaches the edge of the screen, the waveform scrolls left, so that the B
cursor continues to move relative to the waveform. The A cursor moves with the waveform.

Using horizontal cursors

(The example shows a magnified voltage range.)
—

Set to move A cursor only | K//O\) Moving A cursor up

x MEM x tri9g REPEAT l‘lv) S % * MEM % tri.3:REPEAT (Wl v S0% WS %
d4duSs X1 csr T ABRSE i aQu csr I ABB A:CHiI B:i(CH1L
(30 ussavs av (40 usdivy av:-38my
/ K . /
/ 7
/ \ Moving A //\
1 // \ I \ ’
g / \\ e 1 / \\
/ i . / / . P . .
/ \ /l .
zhl (¥ » 2 on2 OF <hl OFF chd OFF 7 ent MxZ ch2 CFi <hl OFF hd OFF :
[1omv sox xomv\ SOy 1OmMV [ 58x. 1OmMV . SOx Lomv. Sex 1omv\ Sox tomv /S50x Lomv Sox
| _oFF W = ot ] I L orF - o

B cursor
When the A cursor reaches the top of the display area, it stops moving, and the waveform
does not scroll. ‘
Related item

When a vertical cursor or cross-hair cursor is outside the display area, it is still possible to tell its
approximate location in the total shot length. See Section 5-4-20 "Help Function" for details.
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5-4-14 Time Axis Zoom Fu
Function

nction

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

Magnifying the time axis enables more detailed examination of the waveforms. Compression is
useful for getting an overall view of the waveform pattern.

Procedure
1. Select the display mode.

2. Set the magnification
or compression factor
on the time axis.

(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)

For details see the Notes secti

. . .
Magnification(x10):
® MEM % tTri3:REPEAT (KL lvr S22 %
A0 us u, CSF'OFF\’ &
(30 us.av) :
ot mx oFF <h3orF cha OFF ’
ﬁ\ ///////7 280mv 507 lomv 59y 1@mv 50y 10emv S0x
EENERODN MR SRR
\ * MEM x tri3:IREPEAT (HL lv t SQ% o
\/\/\\/ 30us x!lx csr:oﬁFv o
) {40®usm\v)
enz OFF <h3 OFF 4 OFF o
2wmv sox 1omv 50x s1omVv  5Qx 1zmv S2x
BRSNS DR A | |
\ i dariasg pOLRLERE
. 5 i 15;‘ HEpEn FLEY -{§ !
i AR R i I
Compression(x1/10)
i [ g
RS TUER Uy U RREREY l
B R s
SR TR 2 oFF  ensorF chd OFF
20em v 504 lOmv S Sox xomv SOy 1@mv  FU0x

cht mx L .
200m V*

U oh oFF
S0y LomvV

ch3 OFF
S@x 1omvyv

SO0y LomV

e o
Sdx

oo ]

on below.

3. The display shows the magnified or compressed time axis scale (time per one division).
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4. The setting of the time axis zoom factor can be carried out either before or after the data
is captured. If the data is already displayed on the screen, the display immediately changes
to reflect the new setting.

® Reference position when compressing

The display |
contracts’ ‘
along the
time axis,
leaving the
leftedge at
the same position

@ Reference position when magnifying

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

Notes

If the storage mode is set to enable the envelope function, expansion, énd compression by
1/4000 are not possible. (See Section 13-3 "Using the Envelope Function.")

When showing a long shot length in compressed mode, if the interpolation function is
disabled (i.e. set to "DOT"), then display can take up to one minute. The recommended
procedure is to set the interpolation function to "LINE". Redisplay after changing the zoom
factor takes the same amount of time.

Related item

A scroll bar display is available, to show where the current screen display is in relation to the
whole shot length. See Section 5-4-20 "Help Function" for details.



5-4-15 Voltage Axis Zoom Function
Function

The zoom function allows the voltage axis to be magnified or compressed for any channel
independently. The magnification function allows you to exploit fully the 12-bit A/D
conversion resolution of the unit.

Procedure
You can carry out the setting in display mode or status mode.
(1) In display mode
The procedure varies somewhat, depending on the rotary knob rnode
1. Select the display mode. Rotary knob LEDs.
Pressing the knob select key changes Knob select key

the rotary knob operating mode.
WA E
AB CSR

The two LED indicators to the left KNOBY

of the knob select key 1nd1cate
which mode it is in.

Rotary knob in cursor movement mode

Upper WAVE indicator only lit ... waveform scrolling
Lower A - B CRS indicator only lit ... cursor movement
Both indicators (VALUE) lit ... numeric value setting

2. Set the voltage magnification or compression factor.
(x10, x5, x2, x1, x1/2)

If the rotary knob is set to carry
cut waveform scrolling or * ME
numerical value adjustment,
then at the same time as making
the setting, the display expands
or contracts vertically about the
center.

Mok trigrAUTO CHY tv + Eo o
ous X1 CSriOFF
(a0 o o

aszif/ }

If the rotary knob is in the
waveform scrolling mode, then
except when the zoom factor is x1,
it can be used to scroll the
waveform vertically.

chi -‘j :EchZ lx>1 :‘hISI'xi‘ chi mx L
. 1omv Sz t2mv SOx tomv TQy-1LOmMV S0y
(See Section 5-4- 1_6 ——/—— nmafn
"Waveform Scrolling.") | \
2 4

(Move the flashing cursor to the channel to be magnified or compressed.)

Scrolling the waveform allows you to change the portion to be magnified or compressed.
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(See Section 5-4-16 "Waveform Scrolling.")

The following explanation assumes the rotary knob is in the cursor movement mode.

3. The magnification indicator cursor or the compression indicator cursor appears on the

screen.

Note: The magnification indicator cursor or compression indicator cursor only appears
when the flashing cursor is positioned on 2.

Magnification
This section ; Use the rotary
will be * MEM x  crigiREPEAT Ou v Sox mox : knob to move the
expanded to ewsmo =71 ||  magnification
fill the display ' indicator cursor
window over the section to
vertically. \I : be expanded.
dfn woe Tl P hs e T e
1V 50x 2temV  S0x {Q9mV S0Qx. 1O0mV Sox-
IR G jeexec |
Compression

Use the rotary 1|
knOb tO pOsitiOn * M%fgu:c txr‘{s:REPgt;?:CNX v + S04 PR Tlile Waveform
the section of the Caons e ) will be
vertical range o AN N compressed
which AR / vertically so that
corresponds to | : A the current
the current 1 . \ \ / \ \ -}/  display window
display window ‘ VL I I range is in this
position. Voo J. . [ e section.

R AR e

4. Press the EXEC} soft key to carry out the zoom function.

The setting of the zoom factor can be carried out either before or after the data is captured.
If the data is already displayed on the screen, the display immediately changes to reflect the

new setting.

5. After executing the vertical
zoom function (other than
with a x1 setting) a cursor
appears as shown in the
figure on the right, to
indicate the position. At
this point, use the rotary
knob to move the cursor
and change the center
position of the waveform.

(See Section 5-4-16
"Waveform Scrolling.")

* MEM sk Trig:REPEAT CHL lv t SO B
42us X 4 cCsr:0FF -
<

40 usdiv)

CBx 2 . ch? OFF -
Sz 288mV

© chd OFF
SOz Lomy :

SQx.10mV ' S0x

\ .
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(2) In status mode

1. Select the status mode, then use either the
cursor key or the rotary knob to
show the special function display.

2. Set the voltage magnification or
compression factor for each channel.

(x10,x5,%x2,x1,x1/2)

3. When a magnification factor of x 2, x 5
or x 10 is set, select the portion of the
existing X 1 range which is to appear in
the screen window.

(If the zoom factor setting is x1, this
appears as "-", and if it is X 1/2, as "Full".)

/ [
*%k*k SPECIAL FUNCTI/ZN * %k K /

* Y-axis zoom (dara) (disp?
chi x 4 - -
ch2 x&/g zgul}’s/ ->2§~.l'175/
ch3 2 ~ A l=> u
ché4 [rewy| 4S5~ S5 (~> Full

* over-write QFF

* memory div OFF

* comparison OFF

wave calculation
FFT

0O oo
m T
momm

% measurement

brox ot x2 xS 1 Qo Mox1/2 ]

The position is defined in terms of percentages
of the vertical range (100% at the top), as
follows:

x 2 ... from 0 - 50% to 50 - 100% in 1% steps.
x5 ... from O - 20% to 80 - 100% in 1% steps.

x 10 ... from 0 - 10% 10 90 - 100% in 1% steps.

4. When a compression factor x 1/2 is set, select the position in the compressed display to
be occupied by the entire window in the x1 range.

(If the zoom factor setting is X1, this appears as "-", and if it is x 2, x 5 or x 10, as "Full".)

The position is defined in terms of percentages of the vertical range (100% at the top),

ranging from O - 50% to 50 - 100% in 1% steps.

The setting of the zoom factor can be carried out either before or after the data is captured.
If the data is already displayed on the screen, the display immediately changes to reflect the

new setting.

(When making this setting in status mode, no operation corresponding to the soft

key is required.)

Related item

When using a zoom magnification factor, a scroll bar display is available, to show where the
current screen display is in relation to the waveform voltage range (at x 1), and when using the
x 1/2 compression setting, to show where the input waveform range is. See Section 5-4-20

"Help Function" for details.




5-4-16 Waveform Scrolling
Function

This function scrolls the waveform display both vertically (When a zoom factor is applied to the
voltage axis) and horizontally.

Scrolling on the voltage axis

* MEM x trig:REPEAT CHL Iv 2t S0% o * MEM % Tri3:REPEAT M1 vy 50X L33
40us csr;oFFv il 4dus <1 £5r:QFF =
' (somssavr. - : Focacusav
- )
cnt B« /:lOFF 3 cne oF 2 2 OFF h3 bFF crd gFF
/laemv é\qx mmu;\ sex |omv Sﬂxemv/\sex Soxj1omy _pgoxjiem ox. 4nl
et O - orfsec. ——— (© = offsect.
® MEM % trig:SINGLE (KL lvsr 687% Fr2ou * MEM % Tty :SINGLE CH! lv 2 S8% %
Sms < csr:QFF sms e Csr:0FF. oo 2o
=
ELE (Sme dne B
J\ py — ~
A A A \ A\
I\ \ i
it N )\ . r
A ’ . : ARHUHARY A
A LL/ L : U’ AL \.\/ L
ent M| chZ OFF en3 OFF cnd CFF - Thi @t ch2 OFF chd OFF chd OFF
Z SQx 1emV SO0x 10mV .50y 19dmV  Sdx IV 59% 10mVv .50y 10mV  S52x (emv =0y
FErea— [SinCEe AT ]




Procedure

(1) Vertical scrolling (voltage axis)

When a magnification (x2, X5, x10) or compression (x1/2) zoom factor is set for the voltage
axis, there are two methods by which the waveform can be scrolled vertically.

a. Normal scrolling

1. Position the flashing cursor
as shown in the figure on
the right. (Position it on
the channel you wish to scroll.)

Flashing cursor

\

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

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

b. Scrolling using a horizontal cursor

1. Position the flashing cursor as
shown in the figure on the right.
(Position it on the channel you
wish to scroll.)

* MEM %
a0

trig:AuUToO CHL v ¢
us X1 c OFF

sr:iOF

504 K, N34

i
(4 Qussdiv)

SRz oFF ch3 OFF chd OFF.
TTBRx L0mYV  SQx tom S0y 20mMV . S0y
i iboi e © = offset,
Rotary knob  LEDs
Knob select key
|
& WAVE
A-B CSR
¥ MEM Xk trig:rAUTO CHY v 2 So7 PS4
4Q0usS X4 CSr:0FF
"Caowus i Do

"chZ OFF

cht mix 2

3 OFF cha oFF
tgamyY 50z (OmY 50z 1omY S0y 20mV S0y
g s g O = offset,




2. Press the knob select key so
thatonly the lower trisiAuTO CHt lvt Sox s

CsSr:QCFF

(A - B CSR) indicator is lit.
(See the figure above for step 2 of a)

The horizontal cursor appears on the screen.

d

. Cursor S AC AR T S W

Tentmxz: Fenzorr P ensorF T ond :
1eamVi Sy ilemV 50y tomy S0x:28mV i 59x

Sexec:

3. Use the rotary knob to offset
the cursor position by the amount
you wish to scroll the waveform.
The scroll will move the waveform
so that the position where the cursor

is now will be in the center. ot
=
o
: ...............
w8
O e | il
818
=12
a o
= B
[¢] B H :
c TUchi mx 2 i chz OFF i i eh3 OFF i cné OFF _ :
= 1gemV: S0z LOmMYV S0y 10mV S@xi20mV i S0y
= —E—
—
[aN
2
4. Press the [(exec) soft =
p—g
key to carry out the scroll. *

tris:AUTO CHL lv 4+ Sox S %
x1{ CSriQFF

WS Adivy:




(2) Horizontal scrolling (on the time axis)

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

Rotary knob  LEDs

Knob select key
KNOB/ WA

=

VALU

Q L’ A-B CSR

2. Use the rotary knob to scroll the waveform horizontally.

If, however, the flashing cursor is positioned on the voltage axis zoom factor setting, the
rotary knob will scroll the waveform vertically. For details see (1) above.

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

If the A and B cursors are present as vertical or cross-hair cursors, if you move either cursor
to the edge of the display window, and continue moving it, the waveform will scroll in the

reverse direction.
KNO_BJ‘——‘_‘— o ‘«r:LJ WAVE

\, VALUE
N

(1 A8 CSR
A&B.

Q)

Moving both A and B cursors specified .‘

I

* MEM * Trig:SINGLE CHL 1!: &8% s% :
P o IR ¥ & * ME?M? :xr‘.s.stg:E_:uAu;; [X-F3 HHE %
¥

G esmssad : T “atzis.zsms (Sms i) 4tz16.25ms

AN,

o N AUA
- WW@M \/ \j / \k\/ IJ /

' m Y cnz ofF Coasorr 0 eaor :
2V EQy 1tomv SQy toemVv Sex iomv S Ox N cn‘Zs"sOx lg‘%\‘\}f“ SOx 1%’?1&2/" SOx lg‘:“?fr SOx
[ R —

en

A cursor A cursor

B cursor B cursor
Related item

It is possible to specify the amount to be scrolled as a proportion of the entire shot length for
high speed positioning. See Section 5-4-20 "Help Function” for details.



5-4-17 Auto Ranging Function
Function

This function provides a display with automatic setting of the input waveform time range
(time/division) and voltage range (volts/division).

Procedure

1. Press the AUTO key, to start measurement
using the auto ranging function. 1. AUTO key

The indicator above the START key lights.

MENU[ .

fsvsem] Jstarush 1 tmc | | ose BRI vee JII 7o ]

PRINTER] nggf_r;amssr“‘

BRI auto)

KNOB( | ) WAVE

ClRSoR ’; =
A l ésmnr

[ ; v 'i {] f stop |

Notes
Time axis range setting

This is set automatically so that for the lowest numbered channel for which waveform
display is enabled, between 1 and 2.5 cycles are recorded for 15 divisions. If, however, the
input for the lowest numbered channel has only a small difference between the minimum
and maximum values even with the maximum sensitivity voltage range (10 mV/division),
then the next channel is used for the setting. : '

Starting measurement with the auto ranging function
The setting conditions are as follows (other settings are not chan ged):
a. Input unit conditions
Voltage range ... set automatically
Input coupling ... AC
Origin position ... 50% [ all four channels
Low pass filter ... off
b. Trigger settings
Logical operator (AND/OR) for internal and external triggers ... OR

Internal triggers ........ on for the lowest numbered channel for which waveform display is
enabled (provided the difference between minimum and maximum
values is large); off for the other three channels

Trigger type ... level

(Slope

] i __ Channel 1 only
Level ... automatic setting

Filter ... off



c.

External trigger ... off

Timer trigger ... off

Pre-trigger ... 20%

Trigger mode ... AUTO

Status conditions ,

Time axis range (time/division) ... automatic setting
Storage mode ... normal

Auto print function ... off

Voltage axis zoom factor ... X1

Memory division function ... off
Waveform pass/fail decision function ... off
Computation functions ... off
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5-4-18 Superimposition Function

Function

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

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

* MEM % trig:REPEAT CHL lv 2t S04 HE50%
SQ0usS X csr:0QFF
. (500 usdiv) " i
...... S . o e s !
AMANY SORAN - A it .\,‘ w
MY 0/’{;’0‘:, : AN R
""" E::r{l'“'lix chz; oFF e ens 0_:FF o OFF

29mVi 50y 1toemVv S0ox LomVv Seox:lomV . 50y

R C—

Procedure
1. Select the status mode, then use
eltherthecursorkey kkk SPECIAL FUNCTION xkx%k
Orth?fOUﬂj’knOb}OfﬂKﬂVthe ¥ Y-axis zoom (data) (disp)
special function display. 2 Shz a1 : )
ch3 x i - -
Hoon _ con \ cha x4 - -
4. over-wnte * OvVer-write ﬂu
This setting toggles the % memory div aFF
superimposition function.
(ON, OFF)
¥ comparison OFF
* wave calcuiation OFF
FFT OFF
® measurement OFF
OF F O N ]
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Notes

The superimposition function has no significance when the trigger mode is set to SINGLE,
since data capture then stops after a single shot.

The following functions are no longer available when using the superimposition function:

Waveform scrolling, plotter output, waveform pass/fail decision function, display zoom
factor setting.

Furthermore, the printout function prints only the last captured waveform data.

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

Changing the zoom factor (voltage axis) in status mode

Changing the position on the voltage axis of the waveform in status mode
Changing the format

Changing the interpolation setting

Changing the channel settings for display or printed recording ("Analog drawing" and
“Logic drawing") ‘

Changing the x-axis setting in X-Y format

Again, pressing the START key deletes all of the displayed superimposed waveforms. (The
most recently captured waveform also disappears.)
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5-4-19 Printing Waveform Recordings

Function

There are three methods of printing waveforms:

(1) Pressing the PRINT key to record the waveform. (The manual print function)

Using the A and B cursors (as vertical or cross-hair cursors), you can select a section of the total
shot length to be printed. (Partial print function)

(2) Pressing the COPY key to print the screen. (The screen dump function)

(3) Using the auto print function to print a waveform automatically after capture, simultaneously
with displaying it on the screen.

PRINT key: COPY key:
/

f]
>
]
]
w
x

Procedure
(1) Manual print function MENU
a. When there are no vertical or cross-hair ]!]SYSTEW ﬂs"‘“’sﬂ/ﬂ e J A o Wfﬂ i ||| IR
A and B cursors » PRINTER 7 ) UNPUT RANGES )
1. PRINT { | pat | IEXRE= ﬂ]l (aumo)
Print the waveform data from the o8 o e ‘
beginning. If a zoom factor is in effect, L | VALUE (Q (e
it applies from the beginning of the L } L S
! ]

data. Since the data is held in memory, ’
it can be printed as many times as T

required.
| | -
| j !
| ! i i‘(START
A b i - |
“‘%41} 1o :
ks i ' 11
,[ 1V J stop ! :
L ' [ )
* MEM o Trig:REPEAT CH! vt S04 -Fu oA

2Qus X1/€ cCsr:0FF -

i 52(')'0)4/5/41) .

0

These zoom factors apply to the
printed recording as well as to the é
screen display.

hi @Y% 2 - chz mx1/2 chiEmxS . ond L
2my Soy 1emv Sy 12amv S0z 1OomV S0y
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b. Using the A and B cursors (as vertical or cross-hair cursors) for a partial print

1. Display the A cursor or A and B cursors as vertical or cross-hair cursors.
Using the A cursor only, print from the A cursor position to the end of the waveform.
Using both A and B cursors, print the section of waveform between the cursors.

This function is effective even if either cursor is outside the screen area. For more details
see the Example below.

2. [PRINT]

A cursor B cursor

Prmts the section of waveform defined
bythCCUI‘SOI'S. *® MEM % trxs REFE T cu; le s
40us
et — ‘ :

If zoom factors are in effect, they are also
applied to the printing.

ats 6®8us§

These zoom factors apply to the
printed recording as well as to the
screen display.

chi @Yz Tz mxls/2 | I ES :
28m Y. Sox 1omy Soy tomd Sox 1ome Soy

R T R R

(2) Screen dump function

1. [cory]

: This section is printed.
Prints an exact copy of the screen. P

Provided that a waveform is displayed on the screen, pressing the COPY and FEED keys
simultaneously prints a copy of the screen, followed by a listing of the settings, as follows.
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fuaction
timesdiv

I MEMORY

40 ux

X172
(BOwus/div)

cursor:¢d

trigger

A:CHt B:CH1

TAUTO

pre~tri

chi :LEVEL 4

gger:Ox

trigger time
‘91-08-26

11:52:44

50%

{CH1
DARK

200nV/DIV DC

X2

TCH21

L|8HT 10mv/0IV  DC x1/2
pos:50x% flIt:OFF

pos:50x f

150% :OFF

: DARK




(3) Auto print function
1. SClCCt thC StatUS mOdC. dk¥ STSTUD shkkk MEINOR §1I§T-§2
. 3
2. "auto print" IS 15e1E
. . storage made NOFRMAL
Enable the auto print function.
2 format SINGLE
(OFF,ON) \ov.t-lxne LINE
3ute 2guoe JeH
3' START . channel conditions
Start measurement operatlon. Analos chit ch2 ch3 cha
drawing DARK LIGHT DARK LIGHT
During measurement operation mode, Fanseisdivs temy  1omv  iemyv  temy
captured waveforms will automatically position sex sox  sex  sax
be printed at the same time that they fitrer oFFoFFOFF OFF
aredisplayed Logic drawing OFF OFF OFF OFF
oFF M o N ]
Example

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

1. Use the A cursor to determine

the start position. A cursor B cursor |
* MEM *x trifg . REPEAT CHY lv t |EQ0Z T4 %
4B uS X4 csri:+ A&B
i 4t=231us

(40usdivy | .

chi B L ch2 OFF ch3 OFF ©chd OFF
1dms S0y LtOomyY SQx LOmV S0z .19omV S0y
|~ W _A~8B |
2. Move the B cursor to the right; A cursor B cursor
when it reaches the edge of the
display window, the waveform
scrolls to the left. w E Trpd FEEEAT Gt se a0
LI alz2423us

The A cursor scrolls left with ; R
the waveform.

™, N N /
b . / \ / \ //
.“». / \\ ."" !
1 / \ { i
= y j | /
[N A U A /
i / :
i :
/ Voo |
v / \\ /
A4 A
ol Wl " chz OFF ch3 OFF  ©  chd OFF
1@my SOy Ltomv  SQy temvV .50y {O0mV S0x
SR ——
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3. Determine the end position A cursor
with the B cursor. At this
point, the A cursor has
disappeared off the left R *OUEGLET  TLMERETEST UM AL SO =]
side of the display window, '+ [
but pressing the PRINT key
still prints the correct
section of the waveform.

B cursor

(4Qussdiv) - 412753 us

CUchl E% L ch2 OFF

© chl B : ©oens ofFF T ehdorF T
SLeemVv Sz femv SO%X 1LOomV: S0% .LomV (50%

L6 W A&B |

l This section is printed

Notes

- When the format is set to DUAL (print quad), then regardless of the allocation of channels to
the two display windows on the screen, the channels are printed in order channel 1 to 4. (See
the Notes in Section 5-4-5 "Format Selection.")

< When the screen is in other than display mode (excluding the floppy disk control mode),
pressing the PRINT key produces a listing of settings. This is the same as the printing
following the waveform when the listing function is enabled. (See Section 18-5-7 "Listing
and Gauge Functions," and Section 5-5 "Interpreting Waveform Displays and Recordings.")

Related items

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 18-5-7 "Listing and Gauge
Functions.")

You can also select the smooth print function, giving a print quality close to an analog recording,
or the normal print function, which is twice as fast. The default setting is the smooth print. (See
Section 18-5-9 "Smooth Print Function.")
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5-4-20 Help Function

In display mode, pressing the HELP key superimposes the information shown in the following
figure on the screen. This includes scroll bars, which indicate the position of the display
window and the memory block display, used in memory division mode.

\\ \ -
*® MEM & tri13:REPEAT CHL vy S0 B ® MEM  x Tri 9. REPEAT (HL Iv t 50% FFaen
40us X172 Csriw ABB A0us x1/2 csr:e A8E
oV . v
(B0Owus/divy ° . . T atz22.3tims (8D us div) 4t=22.31:1ms

/ [ 1. S . . o : I 43“:5_‘1 £ T : 8 :9. 0 u.‘ 2 13 1:5 — 6
L e —————— ——nma-mﬁmz
4 ¥ 4 \ v o ! /
5 2 1 7 2 1
Positioning scroll bars Memory block display

1. This soft key toggles on and off the display of scroll bars (memory blocks), the other soft
key indications, and the time axis scale (’a’ in the figure).

2. This soft key toggles between the scroll bar display and the memory block display.
3. The vertical scroll bars indicate the position of the display window on the voltage axis.

There is a scroll bar for each channel for which the display is on. The numeral at the bottom
indicates the channel number.

When a magnification zoom factor is set for the voltage axis (including x1), the scroll bar
shows the position on the voltage range occupied by the display window. When the x1/2
compression factor is set, it uses a different display pattern to show the section of the display
window height occupied by the voltage range.

Examples x1 - X2 - x5 x1/2
x 1 Section from x 1 Section from Range is from
40% to 90% 0% to 20% 10% to 60%
of waveform displayed of waveform displayed of display window height

Channel number
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4. The horizontal scroll bar shows the position of the display window in relation to the
entire shot length of the data.

It also indicates the positions of the A and B cursors, where appropriate (vertical or
cross-hair cursors).

Example

Sﬁot length of 750 divisions, time axis zoom factor set to x1/2 compression:

A cursor position. Display window Trigger position. B cursor position.
q 30 divisions T 5

H
l £ ]

| |

| 750 divisions |

5. These soft keys provide high-speed positioning on the waveform.
Example

(1)The current display
window position is shown. 1 H! lU
1234

T 8
! . |

e s Mcexec) ﬂmm

(2)Press the [ = ] soft key
to move the faint cursor to
the desired new display [ Ul l H )
1232

position.  e— - - |

L

oo maa- POSeBLC

(3)Press the soft key
to make an instantaneous U l Hl
" move to the new position. e

1 8
[ u 8]
. : |

m - ] m POSeBLC

Note: There are a total of nine positions on which you can position the display window
cursor: five evenly spaced positions (dividing the shot length into fourths), plus
the A and B cursor positions, the trigger position and the current position.

This does not apply, however, if the number of divisions in the display window is
greater than the total shot length.

A cursor position Trigger position Current position B cursor position
(A cursor in the center (trigger position at the (B cursor in the center
of the screen) left edge of the screen) of the screen)

A

B

Five points dividing screen into fourths
(except for last point, the dividing point at the left edge of the screen)
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6. When using the memory division function, this display indicates which memory blocks
are in use. (See the next page for details when the memory division function is not in use.)

Example

b
\ The asterisk indicates the currently displayed memory block.

The asterisk indicates the currently displayed memory block |

Except for the asterisk indicating the current memory block, this display is the same as in
the memory division setting operation in the special function display. See Section 15
"Memory Division Function."

7. Use these soft keys to change the memory block to be displayed.

Example
(1)The current memory block is
indicated.
—_— ] z !' 5 7 | 8 . 3 I 19 ; 1t ; 12 1 13 ' 13 . IS] ‘
- e
(2)Press the [ =~ | soft key

to move the asterisk to the
new block to be displayed.

} 1 2 B 4 S 6 7 2 9 18 11 12 13 14 15 !
E‘\ N DY AOSCIRR! EATON OSSER! ORSRE ) T T T T ! 1 i ! J
(3)Press the |(exec) [soft key
to switch to the new
memory block.
! 4 8 5 7 8 9 18 It 12 13 14 15 '
R R | T T T T I H 1 -

|« I - _jcexec) BLCAPOS
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Block indication when not using the memory division function
(When the trigger mode is REPEAT or AUTO)

*k MEM % Trig:REPEAT CHY Iv it S0O% Rl - I
40us X172 cCsr:+ ABB
(BQusdiv) 41z222,.31ims

Back o W R HEHB
Lt ]

¢exec) BLC#POS
;

[§

o

1. In addition to the most recently captured set of data, the three previous set are also held
in memory.

The four reverse video numerals refer to the latest set of data (@ ),' and the previous
three (| 1] is the immediately previous, and |3 | the oldest). The up-arrow under the
numerals indicates the currently displayed data set.

Note: Depending on the shot length, it may not be possible to store all four sets of data.
In this case the display appears as in 3. Again, when the trigger mode is SINGLE,
the display appears as "Single wave."

2. Use these soft keys to change the waveform displayed.

When you press either of the and [ =~ ] soft keys, an asterisk appears; move this to the
required set of data.

Press the I(exec) soft key to change the display.

Notes: In X-Y format, only the block indication appears.
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5-5 Interpreting Waveform Displays and Recordings

This section illustrates the display and printed recording (manual print, pressing COPY and
FEED simultaneously) in each of the formats.

- SINGLE format Trigger mark
Display

chl Bxt: o chzmxl o eh3OFF . 0 cnd off
S LV 82y Seemy S 0% R 3Qu-1OmMV . S0y

Pressing COPY and FEED simultaneously
p__"___,,,Tri gger mark

Listing of settings
|

function IMEMORY
timesdiv 40 ns
x1
(40us/div)
cursor:Ty A:CHI1 B:CH2
av av

z-2.4

trigger :REPEAT
chi:LEVEL 50%
pre—triguer: 30%

triggar time
“91~09-08 12:49:42

Aek voopy ‘9é~oéé \Tngger ame

pos:i%0%
-5V Sv

3
HT 500mVY/0D

. UE- 0 N X

285 505 JNUOFF Filter
tggg! 1v/DLV DC x 1
11:0FF

pas:30x f ™~ S . " . . '
etting of ‘
8’;74"] 10aV/DIV (0% g pos}uon

X1
POs:50% Tt :OFF

3 :DARK

Manual print listing

Gauges ! '
zx3 TRIGGER xxx *xxx SPECIAL FUNCTION xxx
function TMEMORY trigger tise z over=write :QFF
timesdiv t4Qus '91-09~0 12:49: 42 * aemory div TOFF
b 4
{40 nssdiv) source TOR N
shot 11501V chA LoGIC
str mod : NORMAL w
* andzor:OR
fornat (siNGLE e
orns :
ch2  :OFF 2 cofearison ‘oFF
dot~!.ne TLINE f lat .
s v, con:
suto pront OFF ve ee °”t‘ on :FF
x Aeasuremen
t tOFF
auto zave Lo orr
<% SYBTEM wxs v 0.30
(cH1y screen suto off (ON
DARK  1viOLY, (T oft at NORMA
205055, : . :
~59°%1 89" ch4  .OFF bl yee -
tcHz start key bachup OFF
LIGHT 500wy /01V OC  x1 ch=marker CON
pos50% fILiOFF
-2789 7% v bews sound “on
ez xternaliof® fest 4 gau Lie
S ooy oc x : ol
Jgo173x (TTo Tris mode ‘AUTO 1os1c drawins  :DARK
pre-~triggaer 0% smooth prent ON
(8’;;’ 10mV/0IV O ) roll d OFF
pos:50% _f1L.OFF mode
-582v 2%30av uring uait tach
Tioges ToAR
°84°
Gl R gg;;
JOFF
N -
¢ WEMORY W, CORDER
i 40uzecsdiy HIGKI Bas'l/.mw_og 28044 '

Settings in

Channel  Time axis scale  Channel marks ~ Trigger settings special function
system mode

number display
of gauge 570 -



Display window 1+

Display window 2

Display —
window 1

Display _|
window 2

CH1

e

Channel numbers for
display window 2

DUAL format
Display

chd Ex |

Manual print

\_‘\\ . : /" ,

chi mx L " "ch? @xt chl B x L :
1% 59 ZmY S2x semyY SOx (MmV SOz
R MR
function : MEMORY
timesdiv T40us
(40us/div)
cursor:Td A:CH4 B:CH4
av:=3.76V
trigger IREPEAT
’4 chi:LEVEL 4  50x
pre~trigger:30x
trigger time
‘91-09-08 15:04:21%
{CH1
CIGHT 1v/01V oC  x1
(R po3:i30x §1t:OFF
-5V <~ 5V
'6RBY  200mys0iv Dc x)
200m
S R ) 035 :50%  fIt:OFF
- Ny - —1v 21V
N
S
2
v
1o
*ex TRIGGER ==z %2+ SPECIAL FUNCTION xsx
function P MEMORY thrigger time * over-writa TOFF
timesdiy 40us ©91-09-08  15:04:2% a semory div LOFF
(abussdivs Tource TOR
thot SIS0V chit LEVEL
Ste mode  :NORMAL level :50x
ziope '3
¢ .
ormet ouaL ch2  :OFF s comparizan OFF
dot=1,ae  LINE
* wave calculation:OFF
suto praint :OFF
e el e + measurement OFF
¢ cha  OFF
sxz SYSTEWM 32 ¥ 0.20
‘E’I{é&f v oLy be .1 screen auto off :ON
T i (1T oFF et N
17 got-39x cne  ioFE srid type ORMAL
tcH23 start key backup:OFF
GARK  200my/0IV DC x{ ch-narker TON
(2]7_ ges-50% fIC:OFF
-t ~ v beep sound TON
external :OFF
tcu3y list & gauge s
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DUAL (print quad) format
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: » *xs TRIGGER x¢x sxx SPECIAL FUNCTION =xx
N - - function  MEMORY teigger time t over—write oFF
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Section 6

Recorder Function Operation
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6-1 What is the Recorder Function?

6-1-1 Introduction ,
This function provides real time display and printing 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

Independent of the chart speed, sampling is carried out at 400 kS/s, thus allowing the
envelope function to be used.

(5) Scrollable display

Although this is real time 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) Two display formats and three formats for printed recordings selectable.
Single, dual, and quad(printing only) formats are available for the time axis.
(7) High quality printed recordings

The high time axis resolution of the printing yields results close to those of an analog
recorder.

400 ms or 500 ms/division ... 80 points/division
1 s to 1 hour/division ... 160 points/division
(8) Reprint function

The waveform data held in memory (the most recent 750 d1v131ons including the section
"displayed) can be printed as many times as required.

(9) Measurement data can be converted to memory recorder data. This allows the data to be
saved to a floppy disk, among many other functions.



6-1-2 Finding Reference Material in this Manual
(1) Basic function

See Section 6-4 "User Operations” (Sections 6-4-1 to 6-4-15) for operational details.
(2) Trigger functions

See Section 14 (Vol. 2). Depending on the apphcatlon there is a wide range of trigger types
to choose from.

(3) Using floppy disks

See Section 19 (Vol. 2).

The floppy disk drive provides a long-term storage mechanism for setting information.
(4) Scaling function

See Section 18-3 "Scaling Function" (in Vol. 2). 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 18-4 "Adding Comments" (in Vol. 2). This provides a convenient means of
annotating printed recordings.

(6) Screen auto off function
(7) Grid setting

The grid for the printed recording can be selected as required.
(8) Start key backup function

If the power supply fails during recording, enabling this

function causes recording to restart when the power is restored. )
See Section 18-5

(9) Channel marker function | "Special Function
Prints the channel numbers on the recording. Settings”
(in Vol. 2)

(10)Audible warning setting
(11)List and gauge functions

Voltage axis scales and listings of settings on printed recordings.
(12)Logic waveform display intensity

Logic channel waveforms can be displayed at two intensities.

(13)Connection to a computer via the GP-IB interface -
See Section 20 (Vol. 2).

(14)Output to an external plotter
See Section 18-7 "Plotter Output” (in Vol. 2).

(15)Self check functions

See Section 18-8 "Self Check Functions"” (in Vol. 2). This performs simple tests on the
unit’s functioning. -
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6-2 Screen Modes

This section describes the status, trigger and display modes.
It also shows you where to look in this manual for further explanation of specific items.
See Section 18 for details of the system mode, and see Section 19 for details of the floppy disk

control mode.

6-2-1 Status Mode

Press the STATUS key to display the status screen.
Use the rotary knob to scroll the screen, or hold down the cursor. key to see the special

function display.

Function selected (See 6-4-1)

kk¥x STATUS kkx RECORDER

4Q00ms

time/div
1{SDIV

shot
format

printer

-08-03
£33

/jTime axis range (See 6-4-2)
| Shot length (See 6-4-3).

——{—Format (See 6-4-4)
SINGLE
o Printer on/off (See 6-4-13)

‘Analog waveform display

L

channe! conditions A and rccording (See 6-4-5)
Angl}'gglns DARK LIGHT DARR uéE?/ ‘
|1 — Analog voltage range

range(/div) temvVv tomv 1omv tomy—"1]

position 0% 5o sou sex—1 |

FeY%er"? 0fF  oFf  OFF DFFQ\\Analogwaveformongm (See 6-4-6
Logic drawing OFF oFF oFF OFF \\Inputunltcouphng € 0-4- )
}

Input unit filter

Status screen

Logic waveform display and recording (See 6-4-5)

k%kk SPECIAL FUNCTION *x*%¥
(data)

*
<
[
o
]

N
o]
o]
3

[sReRvRy]

IIIT
e

X
X
X
x

HUIN-

* Change to MEMORY

(disp)

)

1

funcrion ““‘\‘\““‘

/Voltage axis zoom function (See 6-4-11)

——Data conversion for memory function
(See 6-4-14)

| x 1 M« 2 W xS
Special function display
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6-2-2 Trigger Mode
Press the TRIG key to display the trigger screen.

Use the rotary knob to scroll the screen, or hold down the cursor

display.

See Section 6-4-8 "Trigger Settings" and Section 14 "Trigger Functions" for more details.

external QFF

—

Function selected (See 6-4-1)

{
Internal triggers

*kk TRIG *kxk RECORDER P Il )
13:02
source OoR
chi(a) LEVEL level 0%
g}ope Eg
TER FF
F € QFF // i
ch2(B) OFF
- i
Ch3 W0 OFF
cha (D> OFF

— External trigger

Tri13 mode SINGLE

tris timing

Wi NDOW LOGI1C

START\
| _OFF N LEVEL | G

(etrc)

'Trigger mode

— Trigger timing

Trigger screen

dkkk SPECIAL TRIG kxk '91-28-28
tii L8
timer source oN
start 8-3 13 0@
stop 8-31 1S:00
interval ¢:10:30
| OFF W O N |

___+— Timer trigger

Special trigger display

key to see the special trigger



6-2-3 Display Mode
Press the DISP key to enter the display mode.

The figure below illustrates a display in single format. (See Section 6-4-4 "Format Selection.”)

Function \selected (See 6-4-1)  Trigger settings (See 6-4-8 and Section 14)
Time axis range~_| \
(See 6-4-2) T~ 8

55n% o lpiaigisars o sed o L-Aand B cursor

readout values:

i dvzizemvl

Printer on/off setting T | R >>>>> (See 6-4-10)
(See 6-4-13), : :

o . ™ A and B cursor
Channel origin settings
positioning (See 6-4-10)
(See 6-4-6).

Analog waveform display
and recording (See 6-4-5)

——— Voltage axis
L ML zoom factor

(See 6-4-11)
ch? x;l. % ;:hl -slolw ~ chd B x !.iu-:
Channel information e e
(voltage range, / ! I
input coupling and filter)
(See 6-4-6)

Scales (vertical minimum and maximum values) (See 6-4-5)
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6-3 Basic Operation Procedure

6-3-1 Operation Sequence

The flowchart below illustrates the sequence of operations involved in using the recorder
function. (The explanation to the right of the flowchart boxes is based on Section 6-3-2
"Operation Example.")

"

Power on

8

Input connection

d

Function selection

l

Set the time axis
range

d

Set the shot length

Select the format

Select the recorder
function.

Determines the
chart speed.

Determines the length
of the data sample for a

single measurement.

Determines the display
and printed recording

format.

6-7

P

Printer output
setting

l

Make channel
settings

Make trigger
settings

l

Measurement

l

End measurement

L

End

Selects whether or not to
print data simultaneously
with display on the screen.

Determines which channel or
channels to display and
record and at what intensity,
and sets the voltage ranges,
origin position, input unit
coupling and filter for each
channel.

Set the trigger source,
trigger types and
conditions, the trigger
mode, and the
pre-trigger.

Press the START key to
start measurement.

Press the STOP key
to end measurement.



6-3-2 Operation Example

This example illustrates the basic procedure using the recorder function to measure a3 V p-p 1
kHz sine wave input.

(1) Power on the unit
Connect the power cord to the 8851 and press the power switch.
(2) Input connection

Connect a signal generator to the input terminals of channel 1 (the 8944 analog input unit).
Set the signal generator so that it outputs a 3 V p-p 1 kHz sine wave.

(3) Select the function Flashing cursor
Select the recorder function. . L
1. Press the STATUS key. , kkk STATUS xxxk 'si1z0s-02
. B . 1:39
2. Move the flashing cursor to the shot oty 18879
function indication. format SINGLE
3. Press the RECORD] soft key. brinter on

channel conditions
Analog chi ch2 ch3 ché4
drawing DARK LIGHT DARK LIGHT
ranseg/div) ftemv {tomy {omv {oemv
(4) Set the time axis range godpiing 8¢ 3¢ 8¢ °8¢
C i D DC DC
€ € 1me axi & filter oFF OFF OFF OFF

. M Logic dra in FF

Set the time axis range to wins © OFF OFF OFF

500 ms/division.

1. Either use the TIME/DIV
key, or move the flashing
cursor to the "time/div" item

and adjust the value with exx STATUS x fecombe
x3 R 'g1-08-02
theiandsoftkeysor NS 29538

[MEMORY JIRECORD R EC 8 ME b

the rotary knob, so that the shert SoT
. sz . ormat
setting is 500 ms. f SinGLE
printer ON
channel! conditions
Analog ch ch2 ch3 chéa
drawing DARK LIGHT DARK LIGHT
range(/div) (omy ftomv temyv tomV
position SO SO % S50X% S0
courling ocC DC DC DC
filter OFF OFF OFF OFF
Logic drawing OFF OFF OFF QFF
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(5) Set the shot length

Set the shot length to "CONT"

for continuous recording until you
press the STOP key or the paper
Tuns out.

1. Move the flashing cursor to the
"shot" item.

2. Adjust the value with the [ t |
and [ + ] soft keys or the rotary
knob, so that the setting is CONT.

(6) Select the format

Select the single format: displaying
and recording on a single time axis.

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

2. Press the soft key.

(7) Set printer output function

Set the printer output function to print
during measurement.

1. Move the flashing cursor to the
"print" item.

2. Press the soft key.

¥*kk STATUS Fk*x

timesd{iv
shot

format

prrinter

channe

am
- -
wo
€

~00w
0o ~cul
oy

@w =-0un

-
o]

RECORDER

'915?8362
L 44
Sngs

SINGLE

ON

conditionNs —————m,

T
Rol
oo
Iy
BT

h2 c
LIGHT DA LI

i i

o o ue
m Mmoue3d
o Tmoxg
o o ne
m nmoe3
nomoN<

kkx STATUS ks

time/sdiv
Sshot

formact

printer

RECORDER

'91-08-02
2t1:48
so0oms
CONT

SINGLE

ON

channel conditions
Ch ch2 cCh3 chaé
DARK LIGHT DARK LIGHT
ivy Ltomv 1omv 1omv ftomv
S0/ soY SO EXCRA
. DC DC bDC DC
OFF OFF OFF OFF
awing OFF 0OFF OFF OFF
SINGLE B DUAL W CGU&D
kK STATUS k%% RECORDER r91-08-02
2111458
timesdiv sooms
Sshot CONT
format SINGLE
printer R
channel conditionNsg ————
Anaiog cht ch2 chi3 tha |
drawing DARK LIGHT DARK LIGHT
range(/div) 1omv 1 omy 1omuy 1Oomy
position S04 S0 507 R
coupling DC DC oC DC
fitter OFF OFF OFF OFF
Logic drawing OFF OFF OFF aOFF
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(8) Make channel settings

Display and record channel 1 only,
in high intensity.

Set the voltage range to

500 mV/division, the origin position
to 50%, input coupling to DC and
the input filter off.

1. Flashing cursor ... "chl Analog
drawing”

Press the soft key.
2. Flashing cursor ... "ch1 range"
Set to 500 mV.

You can also use the channel 1
range key, without moving the
flashing cursor.

3. Flashing cursor ... "chl position”
Set to 50%.

4. Flashing cursor ... "chl coupling'
Press the soft key.

5. Flashing cursor ... "chl filter”

Press the soft key.

6. Flashing cursor ... "chl Logic
drawing"

Press the soft key.

7. Similarly set the "Analog drawing”

and "Logic drawing" items for channels

2,3 and 4 all off.
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*kkk STATUS kxkx

timesdiv
shot

format

printer

channel

a ch2
DARK L18AT

RECORDER

sooms
CONT

SINGLE

conditions

y
ot

c
DA

1 4

0O 0 ne
m nmue3l
m MOox<
0O 0 e
m nmue3
m omox<

-
0o

Q O e

b 3

m moe3
n maxc

-5

'91~-08-28
11:22

| GND B A L ]

[ LIGHT |

|__OFF B O N |

*kk STATUS ko

time/div
sShot

formact

printer

chann

ing D

R DRDER

soems
CONT

SINGLE

ON

el conditvion
cChi

s
ch
ARK QF

o o ne
n moea
m MONC
o 0o ne
n noes
n max<

o0

o 0 ne

ny
Mne

m moes3s
T MOxL

RECORD

RECEMEM

Screen after settings have been made




(9) Make trigger settings

Use only channel 1 as a trigger source;
set the trigger level to 50%, the slope
to rising, the filter off, and select the
logical OR of the channels.

Set the trigger mode to single, the trigger
timing to START, and switch off the
timer trigger.

1. Press the TRIG key.

2. Flashing cursor ... "source” (at the
top)

Press the soft key. 9...

3. Flashing cursor ... "ch1(A)"

Press the [LEVEL] soft key.

4. Flashing cursor ... "level” 4 -
Set to 50%.

5. Flashing cursor ... "slope" 5
Press the [1] soft key.

6. Select FILTER/EVENT

Press the |[FILTER| soft key. 7 e

Note: Refer to the screen appearance
after completing settings.

7. Flashing cursor ... "FILTER" 8
Press the @ soft key.

8. Set all of channels 2 (B), 3 (C) and
4 (D) off.

9. Flashing cursor ... "external”

Press the @ soft key.
10. Flashing cursor ... "trig mode" 10--
Press the |OFF soft key.

11. Flashing cursor ... "trig timing"

Press the soft key.
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kkk TRIG sokok RECORDER '91-~08-28

iy:28
source o8
chicA) OFF
ch2(8) OFF
cn3 (C) OFF
ch4 (D) OFF
external OFF
trig mode SINGLE
trig timing START

LEVEL SV INDDUL

L OF winpow W coGic M CETC ) |

Wi ND O W

LEVEL W I NDOW LOGIC B (=1C) |

[SINGLE MREPEAT. ]

dkkk TRIG *H%kx RECORDER

1 30

source . oR

cht (A LEVEL S0

2

OFF
ch2 (B OFF
ch3(C)H QOFF
ch4 (D) OFF
external QFF
trig mode SINGLE
Trig timing START

FlLLTER EVENT

Screen appearance after completing settings




12. Use the rotary knob to scroll the screen, kkk SPECIAL TRIG 's1-ge-02

or hold down the cursor. key timer source T
to see the special trigger display.

13. Flashing cursor ... "timer source"

Press the soft key.

|  OFF I 0O N ]|

Special trigger display f
=
fsvsrem] fsarus] § raie ] i ose ﬂJﬁanH Ieo}
. PRINT INPQ_T RANGE
(10) Starting measurement o] [eom] (]| (o)
On pressing the START key, the waveform = v \
dlsplay will appear on the screen, and the V4 \ \,A{U—E Q
printer simultaneously start producing a 4 VLo ascss
recording output.  pass
Q)

The LED above the START key lights. il |

. . . A
In this case the input is already present, Ea ;

so the trigger will take effect immediately v ﬂ /.‘ &

and both waveform display and printed
recording start. =

1. Press the START key T
=

/ N
(11) Ending measurement START key STOP key

Since the shot length is set to "CONT" the recording continues until the printer paper runs
out or the STOP key is pressed.

1. Press the STOP key.
The LED above the START key goes off, and measurement ends.

Note: Since the printer uses thermally sensitive paper, to keep a permanent copy of the
recording, it is recommended to take a photocopy.

Jge:2z2:2t 00:00:0% . po0:00: 19

500ms/div - .
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6-4 User Operations

6-4-1 Function Selection
Function

First select the function to be used for measurement. There are four functions: memory recorder,
recorder, X-Y recorder, and recorder and memory. In this case, select the recorder function.

Procedure

2

i

1. Select status mode.
2. Function selection
Press the soft key.
This selects the recorder function.

(MEMORY, RECORDER, X-Ycont,
REC&MEM)

(Soft key indication is "RECORD".)

kkk STATUS *kx%xk RECORDER

time/div 400ms
shot 18D IV
formaz SINGLE
printer OoN

cChannel conditions
Analog ch c ch3
drawing DARK LIGHT DARK
range(/div) tonmy 1omvy tomy
position Se% SQ% Se%
coupling DC DC DC
filter OFF QFF QFF
Logic drawing OFF OFF QFF

19

o0
3
=TS

0o o ase

m nmoed
m o moxc

'9L-@7-22

103

MEMORY MRECORD X-vconti~eED s Er]

The function selection can be carried out
equally in trigger or display mode. i

After pressing the TRIG key for the trigger
mode, or the DISP key for the display mode,
make the function selection in the same way
as in the status mode. The soft key
indications are the same.

Note: The function indication in
the display mode is abbreviated:

MEMORY - MEM
RECORDER - REC
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6-4-2 Time Axis Range Setting
Function
This sets the chart speed.

The "time/div" setting indicates the time for one division on the time axis.
The sampling period is fixed at 400 kS/s, regardless of the time axis range setting.

(See Background in Section 5-4-2.)

Procedure
You can carry out the setting in status mode or dis

(1) In status mode
1. Select the status mode.

2. "time/div"

Set the time axis range.

By using the TIME/DIV key, you can
set the time axis range without moving
the flashing cursor.

(400 ms, 500 ms, 1s,25s,5s, 105,205,
1 min, 2 min, 5 min, 10 min, 20 min, 1
hour)

(2) In display mode
After pressing the DISP key to select

display mode, carry out the time axiy

range setting in the same way as in
status mode.

play mode.
$k¥ STATUS #kkk RECORDER '91-07-22
19:08
timesdiy
shot 1sDIv
format TIMGLE
pPrinter a
Channasl Zonditiins
ANalog chi ch 2z ch3 ch g
drawing DARK LIGHT CARK LIGHT
range(/div) temy tomyv {tomy tomy
paosition SO% . sS4 SO . S
coupling DC oc DC D¢
filter aFF oFF OFF OFF
Logic drawing QFF OFF QOFF OFF
I ——
trig:SINGLE free run
print:0ON csr:0OFF

chi ®mx L.

cnzZ mx't s mx sl
{omv S0z {omVv S0x:!

@m Y

{omv: S5.0% .
MEMORY REERY)

RECEBMEII
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6-4-3 Shot Length Selection

Function

Sets the recording length (number of divisions) for a single shot measurement.

The CONT (continuous) setting causes the measurement to continue until the STOP key is

pressed, or the printer runs out of paper.

Procedure

1. Select the status mode.

2. "shot"

Set the shot length.
(15, 30, 75, 150, 300, 750DIV, CONT)

Notes

2/‘

skk STATUS #ok% R

timesdiv
Sshot

/fermat

printer

channel
Analog Chit
drawing DARK
range(/div) fomV
position 504
coupliing DC
fitlter QFF
Logic drawinsg OFF

ECORDER

Q

Q
SINGLE

ON

conditions

ch2
LIGHT D

pdel
a7
Aol

1

a o oe
m MUe3
m omox<

-
o o e
m moe3d
m max<

aa

a o e
m mues
m omox<

I

TS

H

< When the shot 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.
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6-4-4 Format Selection
Function

Selects the format for display and printing. There are three possibilities: SINGLE, DUAL, and
DUAL (print quad).

Display and printing formats
(1) Single

The waveforms are displayed or printed superimposed on a single time axis. (Maximum 4
analog waveforms and 16 logic signals)

EEVAVAVAe

(2) Dual

The waveforms are displayed or printed on two time axes, one above the other. (Maximum
4 analog waveforms and 8 logic signals in each window)

SERAVAVAES AVAVAVAN

- /\/\/ > SVAVAVAVAY

(3) Dual (print quad)

The waveforms are printed on four time axes. (Maximum 1 analog waveform and 4 logic
signals on each axis) -

The display format is the same as in dual format.

Input /\/\/\/\, ‘
e N NN Ny AR A

Input ‘ rl

—

Printed output only
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Procedure
1. Select the status mode.

2. "format"
Select the format for display and kR STATUS *kx RECORDER '81.08228
printing. S LA tegns '
_ a— STET)
Pressing the |quad| soft key rermar
gelects the DUAL (print quad) printer on
ormat.
(SINGLE, DUAL, DUAL (print 3 —————————— channel conditions
quad)) T~LArated i ag DARK L1ERT ©0&ARE Li&R?
. . ™ sraen 1 2 1 2
3. graph range(/divy temv  L1QemV 1omv tomV
CSipiing °g¢ s8¢ %3 53t
If DUAL or DUAL (print quad) fitter OFF  OFF  oFF  OFF
format was selected in step 2, use Logic drawing OFF  OFF  OFF  OFF
these settings to assign each analog ER NV T
input to one of the two display

windows (1 or 2).

. 1 .. upper window (time axis)

2 .. lower window (time axis)
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Notes

- In DUAL (print quad) format, the printer automatically assigns the four analog channels one
to each of the four time axes, in sequence channel 1 to channel 4.

Display:

Channels 2 and 3

te
1=

Channels 1 and 4 _/ A

l LT
Sex. L1oamy 504

chi BMx i ch? mxt . chl Bx
seemvy: S04 ; 1V .S0% 260mV
¢ 7|

Printed recording:

Channel 14 ———"7 s“,_‘:_,;

Channel 24 ./

r-
Channel 3
Channel 4+

400mssdiv

The logic channel display and recording positions are not variable.
See under the Notes heading in Section 6-4-5 "Display and Recording Channel Settings"
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6-4-5 Display and Recording Channel Settings

Function »

A maximum of four analog channels and 16 logic channels are available on the 8851.
These settings determine which channels are displayed or recorded.

The analog channels can each be set independently, but the logic channels can only be set in
groups of four.

Procedure
You can carry out these settings in status mode or display mode.
(1) In status mode

1. Select the status mode.
2. "Analog draWing" * F ok STATUS * % % RECORDER "31;??;23
i . ) shot ety 12379
This setting determines for each formas s inaLe
analog channel whether or not it '
is displayed and printed, and Printer on
if so at what intensity. 9
(OFF,DARK’ LIGHT) [———————— Channel conditions
Analosg. h ch2 cCh3 chaé
OFF ... no display or recording sremine PEERT mARK LienT
« - . . range(/div)|i1omv
DARK ... high intensity display, position sex | ‘spy ‘E3i g3y
bold printed recording fitver OFF| OFF  oFF  ofF
. ) . Logic drawing| QFF oFF OFF OFF
LIGHT ... low intensity display, e
fine printed recording - lmnam- |

Settings for channel 1

For details of the "range,"
"position,” "coupling," and
"filter" settings see Section
6-4-6 "Input Unit Range,
Position, Coupling and
Filter Settings."

Notes: If an input unit is not installed, the corresponding channel settings will all appear
as "-" as in the case of channel 4 in the figure.

In dual or dual (print quad) format, the "graph" item also appears, to show which
time axis the channel is assigned to. (See 6-4-4.)

3. "Logic drawing"

These items switch display or recording for the logic channels 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.
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(2) In display mode
1. Select the display mode.

2. For each analog channel or group of Top value
four logic channels, select whether
or not to display and record.

You can also select whether to display o
input unit information or scale a2\
information (top and bottom values). LS

‘OFF, DARK, LIGHT, (logic), (scale) \;

* RE
40

nit) /5 tom m}oms o

seé Lomv:,

S ERT
5% :

~ Screen indications value MGG e ——————————
OFF ... off
- DARK (high intensity) Taking channel 1 Voltage axis zoom factor'

(logic) ...

(scale) ...

(unit) ...

.. LIGHT (low intensity) as example (See 6-4-11

"Voltage Axis Zoom Function")

ch//

LomVv . 50y

Input unit information display

- Scale information

chl Wl
5S¢
-5

- Top value

- Bottom value

L >

determines whether or not to display and record each group of four logic
channels. Pressing the soft key toggles the setting 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.

pressing the soft key switches to the scale display (showing the top and bottom
values on the vertical axis); the soft key indication changes to "(unit)".

pressing the soft key switches to the input unit display (showing the voltage
range, input coupling and origin positioning); the soft key indication changes to
"(scale)".

Switching between the scale and unit displays affects all channels together.
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When an input unit is not installed

Only the soft keys for setting the
logic channel display and recording
and for switching between the scale
and unit displays are present.

" (logic), (scale)
o

(unit)

Lchl ML oz Wl
2 s LI
(¥ =500

<«

~So

Flashing cursor

Notes

The input unit display shows the voltage range and position settings for the channel, whereas
the scale display shows the range of values actually appearing on the screen for the captured
waveform data. If, therefore, you change the input unit range and position settings, the
values in the scale and unit displays may be different.

If the scaling function is enabled, the scale display shows the values after scaling.
(See Section 18-3 "Scaling Function")
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Position of logic channel displays

As shown in the figures below, the 16 logic channels are displayed in the order Al to A4, B1 to
B4, C1 to C4 and D1 to D4 from top to bottom. (For example channels Al to A4 correspond to
the CHA connector on the rear panel.)

* REC * triga:SINGLE CHL lvy SQx * REC % trig:SINGLE CHL lv 2 S50%
302ms PrintiOFF CcSc:0FF l}ae@ms Print:0OFF csr:0FF
L L . : ° L Al L ’ . | , L
._r—"‘*——'—\_______r————-—‘—r—-‘ﬂ A4 —_‘_'_—\———————I_"—'—_l_;—_—_f._—':
§ —
o } B4 { —— 1
v } Csl { 2;m’]
: o —
PoosooA
O T r D¢ T T N N T
chl OFF ¢h2 OFF . chd OFF chd OFF chl OFF chZ OFF 1 ch3 OFF ché OFF
1omyV: S0Q0x tomv S0% 19mvV CQx LomV - S0x lemy S0z t10omv Sox 1omv S59x 10omv S59x
| __OFF B DoaRk | jeios:cocscal e L OFF B DarK jcioscoMcscale |
Single format Dual format
) "13 —4—6_ |;; i i 00:00:04
A L - - — e -
A2 [ R |
L e T e i o
A I | N
N
B1
B2
B3
B4 PR, -

‘ A R U When no logic
0T , v — probe is connected,
3~ — : — -~ the signals are
[ o R P - . always ShOWI]

D1

D2

03 =

D4 . .
400ms/div

Dual (print quad) format (printed recording)



6-4-6 Input Unit Range, Paosition, Coupling and Filter Settings
Function ’

These settings determine the range, origin positioning, and input unit coupling and filter for each
channel.

Procedure
You can carry out the settings in status mode or display mode.
(1) In status mode

1. Select the status mode.
2, "range(/div)" kkk STATUS *kk RECORDER '9zzg?afa
time/s/div 4Q00ms R
Set the voltage range. ' shot o tspive
. formact SINGLE
The value set is the voltage :
difference for one division on printer . an
the vertical axis, when the 2
zoom factor is set to x1. 3 \————— cnannei conaitions
N .
You can also use the range s \Angrl-g:ﬁins DRk [L1GHT DpAAR ent
key f_‘or each char.mel,without T \ransecsaivs temy  tomy -
moving the flashing cursor. 5 L ~Bssiiias oc | S8& %8¢ :
filter QFF QF F QFF -
(IOmV, 20mV,50mV, Logic drawing | OFF oFF OFF OFF
100 mV, 200 mV, 500 mV, R —
1V,2V,5V,10V,20V,50V)

Settings for channel 1

See 6-4-5 "Display and
Recording Channel Settings"
for details of the "Analog
drawing" and "Logic drawing"
items.

3. "position"

This determines the position of
the zero voltage (from -100%
to 100% of the range, in 1%
increments).

(See the Background
information below.)

The d soft keys change the value in 1% steps; the
102 1]

and {10% T| soft keys change it by 10% steps.
4. "coupling"
Determines the input unit coupling.
(GND, AC,DC)
GND.. the input unit is not connected.
This enables zero potential checking.
AC ... capacitor 1n series.

This removes DC components from the input, and measures the AC component
only.

DC ... input signal directly connected to amplifier.
This allows measurement from the DC component.



5. "filter"

This determines the low-pass filter setting in the input unit itself.

(OFF, 500Hz, 5Hz)
OFF: no low-pass filter used

500Hz: use a low-pass filter with a cutoff frequency of 500 Hz
SHz: use a low-pass filter with a cutoff frequency of 5 Hz
Note: As shown for channel 4 in the figure, if no input unit is installed, the settings (2 to

"1

5) are all shown as

(2) In display mode
1. Select the display mode.

If the input unit information is not
shown as shown in the figure on the
right, move the flashing cursor to the
position to the right of one of the
channel md1cat10ns "chl" to "ch4" and

press the soft key.

Set the voltage range in the same way
as in the status mode (see (1) above).

N -
"~ 321(:

You can also use the range key for o (TS SRR ) T
each channel, without moving the . :

flashing cursor. SN N—— |

(10 mV, 20 mv’ 50 mV, 100 mV, }XCMV* stlgw%guswlg«%gnsmcM- ................
200mV,500mV,1V,2V,5V, _| 5| ''sox iom o | O
10V,20V,50V) PO ESCWCEN C—"

In the screen display, the "V" is l ;'c;o'nf‘i‘x;"]‘ 1%“'3533”2@} w;.f" 15; o m%_ - |
omitted. 4

3. Set the input unit coupling.
(GND, AC,DC)
On the screen L L
these appearas (77 , ¥ , Vv )

Taking channel 1 as an example

See the explanation in (1) "In status mode" above for the significance of these settings.




4. Set the origin position (the position of the zero voltage). (from -100% to 100% of the
range, in 1% increments).

(See the Background information below.)

The [ + Jand soft keys change the value in 1% steps;_the {10% {| and [10% 7] soft
keys change it by 10% steps. For an explanation of the soft key, see 6-4-7 "Zero
Adjustment."

Note: Itis not possible to change the filter setting in the display mode.

5. The origin position (the zero ~voltage position) for the currently captured waveform is
shown on the screen. (For example, the label "1" indicates the origin for channel 1.)

Background
The origin (the zero voltage position) is as follows.

100% ——
50% —— Displayed portion
0% ——
-50% —— %Portion outside display:é
-100% ——

The value of the "position" setting determines the origin. The origin can be inside the display
area (0% to 100%) or outside (-100% to 0%) and below it.
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6-4-7 Zero Adjustment

Function

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.

Procedure

Always allow at least 30 minutes warming up before carrying out this procedure, to ensure that
the internal temperature of the unit has stabilized.

1. Select the display mode.
2. If the input unit information is not * 7

shown as shown in the figure on

the right, move the flashing cursor
to the position to the right of one

of the channel indications "ch1"

to "ch4" and press the[(unip|soft key.

3. Press theﬁ 0 adj| soft key. o
This carries out the correction for | |-~
all channels simultaneously. Lo
Repeat the process after changing

ranges. M_ o SRS RUUOS NS N S
c Xy ch? | x ' chl M x £ :ch4lx@

10mV 504 tomy ltomv

Soft keys ... (4], (], 10%1], 10% ], 'ﬁ-{’ﬁ?"

0 adil)
3

Notes

- Allow at least 30 minutes warming up after powering on before carrying out zero adjustment.

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

+  The zero adjustment takes effect in the input unit. Always, therefore, repeat zero adjustment
after changing input units.
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6-4-8 Trigger Settings
Function

This function includes all trigger-related settings.

« Trigger conditions for each channel, and logical operator with external trigger

The trigger conditions for each channel can be set, and AND or OR selected as the logical

operator with the external trigger.
- Trigger conditions

The trigger conditions for each channel can be set.

- External trigger

The setting determines whether or not a signal from the external trigger terminal is used as a

trigger source.
- Trigger mode

The trigger mode can be set to SINGLE or REPEAT.

- Trigger timing setting

Determines whether measurement starts or stops when the trigger occurs.

«  Timer trigger setting
This allows timer controlled triggering.

Procedure

All settings can be carried out in trigger mode. Basic settings can also be carried out in display

mode.

(1) In trigger mode

1. Select the trigger mode.

2. Set the trigger conditions for each
channel, and select the logical operator
(AND or OR) with the external trigger.

(AND, OR)

See 14-4 "Internal and External Trigger
Logical Operator."

dkk TRIG ¥k

source

chi(A) LEVEL tavel sS0%
siope s
FILTER QFF
ch2(B) WINDOW upper 7S %
lower 25 7%
ch3(C) LOGIC pattern 1IL1OXXMNM
and/or oR
filter QFF
cha4 (D) LOGIC pattern {{LOXXN
and/or aR
filter OFF
axternal QFF
trig mode SINGLE
trig timinsg START
\




. Select the trigger type for each channel. (OFF, LEVEL, WINDOW, LOGIC, GLITCH,
TIME OUT)

Note: If you set the external and internal trigger logical operator to AND in step 2,
some settings are not allowed.

See Section 14-2 "Internal Triggers" (14-2-1 to 14-2-6).

. Set the detailed conditions for the setting in step 3.
See Section 14-2 "Internal Triggers” (14-2-1 to 14-2-6).

. "external"
Enable or disable the external trigger. (OFF, ON)
See Section 14-3 "External Trigger".

. "trig mode” ;

Set the trigger mode.

(SINGLE, REPEAT)

SINGLE ... the trigger signal is only effective once, after pressing the START key.
REPEAT ... the trigger signal is effective repeatedly. '

See Section 14-5 "Trigger Modes."

. "trig timing"
Make the trigger timing setting. (START, STOP, START&STOP)

Soft key indication is "- & -".
START: recording starts when the trigger is applied.

STOP: recording starts when the START key is pressed, and stops when the trigger is
applied.

START&STOP: recording starts when the trigger is applied, and stops when the trigger
is next applied. ‘

See Section 14-6 "Pre-Trigger and Trigger Timing."

. Press the cursor [¥]key or use Rk SPECIAL TRIG sux ®178733®
the rotary knob to see the special timer saurce
trigger display.

. "timer source"

Set the timer trigger.

(OFF, ON)

See Section 14-7 "Timer Trigger."

Special trigger display
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(2) In display mode

1. Select the display mode.
2. Set the trigger mode.
(SINGLE, REPEAT)

See the procedure in trigger mode in
(1) above, and Section 14-5
"Trigger Modes."

3. Select the channel. | [ """
(CH1, CH2, CH3, CH4) ‘

If all channels are set to "OFF" in
trigger mode, the indication "free
run" appears.

Q% AemV 50z LOomV S0xzilomV: S0y

SINGLE JREPEAT |

If, however, the external trigger
is enabled the indication is
"external”, and if the timer
trigger is enabled, it is "timer".

4. Make the detailed settings for the trigger type (other than LOGIC) set for each channel in
trigger mode.

Trigger types set in the trigger mode cannot be changed in display mode.
See Section 14-2 "Internal Triggers" (14-2-1 to 14-2-6).




6-4-9 Starting and Stopping Measurement Operation
Function

The START and STOP keys control the measurement operation mode of the unit. The LED
above the START key is lit when in measurement operation mode.

MENUI™ ;
Procedure 1 flsvstem) {starus| EEENESIEEE
1. |START PRINTER( (TUNPUT RANGE[ )
Start measurement operation. EEEIREY o)
2. |STOP KNOBY

o WA W\) i
Stop measurement operation. vaLue @ — |
' » 03 AB CSR ||~ |||,

A&B ) !

()| &=

CURSORY

| —
| { A
|

START ‘
!

< i
Ii M
L

R

i sToP |

START key STOPkey
Note

If the trigger mode is set to REPEAT, or the shot length is set to CONT, then recording will
not automatically stop. It is therefore necessary to press the STOP key to end recording.



6-4-10 Using A and B Cursors

Function

You can use the A and B cursors to measure time or voltage differences (if using the scaling

function, the scaled values; see Section 18-3 "Scaling Function"), getting a direct digital readout.

The recorder function allows either vertical or horizontal line cursors to be used; it does not
support cross-hair cursors.

Using the A cursor alone, you can use the vertical cursor to measure the time (t) from the trigger

position, or the reciprocal of the time (1/t), in other words a frequency, and can use the
horizontal cursor to read out a voltage (v) with respect to the origin (the 0 V or "position"
setting). Using both A and B cursors, you can use the vertical cursors to measure a time
difference (At), or the reciprocal of the time difference (1/At), in other words a frequency, and
can use the horizontal cursors to read out a voltage difference (Av).

At indication

1/At indication

OFF

chi Mx L ch2 OFF <h3 OFF chd OF
$E90V  SO0x (OmV Sox 10mV  SQr 10mYV S0

chi Hx & chZ OFF
100m Vv S0x temv

<h3 OFF
S0x 1 emv

ché4 CFF

S¥x LOmY SOox

joFF B e ot e 31 otl 2 ]

Vertical cursors

free un
I A8 AICH! & TmMi

i B
.188m v

T av:-seEmw

chd OFF
SQ% Lomv  Sox

1 o OfF <h3 OFF
SQx 19mV Sex. 10mY

Horizontal cursors




Procedure

(1) Using the cursors to read waveform data 12 3
1. Select the cursor mode. [
o S I s R
On the screen these are indicated — ——— =
as follows: PR
.o At or /AL
(OFF, < At, «>1/At, T

OFF ... do not use cursors. -1~

> At ... use cursors for the time axis
(vertical cursors), for reading off
time differences.

& 1/At ... use cursors for the time axis 1oom " Sson 1Oy lsok 1omy ek 1M sox
(vertical cursors), for reading N

off frequencies.

T ... use cursors for the voltage axis
(horizontal cursors).

2. Select whether to use the A cursor
only, or both cursors.

(A, A&B)

3. If using horizontal line cursors, select which channel voltages are to be read off. You
can make independent settings for the A and B cursors.

(CH1, CH2, CH3, CH4)

Notes: Only channels for which waveforms are displayed can be chosen.
If using the A cursor only, the setting for the B cursor is not possible.
This item does not appear when using vertical cursors.
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4. © Using vertical cursors on the time axis

When the soft key is selected ... using the A cursor only, determines the time (t)
from the beginning of the recording to the A cursor; using both A and B cursors,
determines the time (At) between the A and B cursors.

When the soft key is selected ... using the A cursor only, determines the
reciprocal of the time from the beginning of the recording to the A cursor (1/t); using
both A and B cursors, determines the reciprocal of the time between the A and B
cursors (1/At).

This function is effective even if both A and B cursors are outside the display area.

Shows the time from the beginning of the recording

Start of recording A cursor
\ \

I V7 ,,,,, -

Display window

ki mxit . L cha OFF Cienyorr  iend oFF
Leemy (50% Lomv  S0ozilomV i SQx fomV S0%

& W _AsB

® Using horizontal cursors on the voltage axis

Using the A cursor only, determines the voltage (V) on the specified channel from the
origin (the "position" setting, or 0 V); using both A and B cursors, determines the
absolute voltage difference (AV) between the A and B cursors on their respective
channels.

e n
A A:CHL
" (v=z58mV)

Origin
("position" setting)
for channel 1

Voltage from origin . )
Input signal

on channel 1 >

Cchl ®mx L chz OFF 3 oFF 7 cna OFF
1eemV  S0% 1@emv S0% LOmMY . S0z tomV S0y

RN BERNYCEE

Note: 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.



(2) Moving the cursors

1. Press the knob select key so that only
the lower LED (A - B CSR) is lit.

In this state, the rotary knob controls
the position of the cursors.

Turning the knob clockwise moves
the cursors up or to the right.

Turning the knob counterclockwise
moves the cursors down or to the left.

LEDs

N |
| BN asesn
@\
/

Cursor select key

Rotary knob Knob select key

‘Note: See Section 4-2-2 "Rotary Knob and Knob Select Key" for a detailed description

of rotary knob operation.

Press the cursor select key to select which cursor or cursors to control.

Each time the key 1s pressed, the display changes as follows:

A ... move the A cursor only.

B ... move the B cursor only.

A & B ... move both A and B cursors.

. Using the vertical cursors

run

z
[e3n]
wr
s m

free
te AGB
e

ol
[

t=-2.3

run

o0
T

o5
o
lo--
no
Moo
v
{mn
w

L |o¥

: t}ﬂ:t=42..33s : L

B displayed high intensity

on

39
-
. lo--
nn
N

A and B both high intensity

It is possible for the A cursor and/or the B cursor to move off the screen when the
waveform is scrolled. For details, see the Notes below.

If either cursor is off the screen, as soon as you specify cursor movement and start

moving it toward the center of the screen, it reappears at the edge.
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Notes
«  Waveform scrolling and cursor movement
The recorder function only supports scrolling along the time axis.
® When scrolling the waveform, the vertical cursors move with the waveform.

A cursor B cursor A cursor B cursor
REC TEINGLE ¥ = run - .
* 286ms oAint OFF cSE:V Aam * REC * prfﬁl?ﬁé”%éf:ﬂ’ié{“"
. . at=zi.96% - T at:i.96s
Scrolling-
to the right
cc———
T wr e . oF IO IR
o A s 1T ok 1ome Lsox 19me Sox AR AR LN e
ERCISGI SN BKINFRRTE] SR

The cursors move with the waveform, disappearing
off the edge of the screen if necessary.
® When moving the vertical cursors, if the cursor reaches the edge of the display window,
the waveform scrolls.

A cursor Bcursor . _ A cursor B cursor
ON
\ J
© T85aY o IRT5ELVEEE L7557 -
at=zd,38s .
Scrolling
the B cursor
to the right
\/
ol |l ch? OFF ch3 OFF cnd OFF St mx ! ch2 oFF ¢ T ene oFF
ieemv SVX 1Oomwv SOx 1LomV SO%x 1omv S A% 19mMV 50 LOmYy SO L SQex tomV 59%
| oFF B o~ ot W -1t - OFF -~ ot ]

When the B cursor reaches the edge of the screen,
the waveform scrolls left, so that the B cursor
continues to move relative to the waveform.

Related item

When a vertical cursor is outside the display area, it is still possible to tell its approximate
location in the total shot length. See Section 6-4-15 "Help Function” for details.
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6-4-11 Voltage Axis Zoom Function
Function

The zoom function allows the voltage axis to be magnified or compressed for any channel
independently. The magnification function allows you to exploit fully the 12-bit A/D

conversion resolution of the unit.

Procedure

1. Select the status mode, then use
either the [¥] cursor key
or the rotary knob to show the
special function display.

2. Set the voltage magnification or
compression factor for each channel.

(x10, x5, x2, x1, x1/2)

3. When a magnification factor of X2, X5
or x10 is set, select the portion of the
x1 range which is to appear in the
screen window.

(If the zoom factor setting is x1,
this appears as "-", and if it is

x1/2, as "Full".)

¥ Change

! ! !
ok SPECIA r—‘uwcrx/u gk |
* Y-axi1s zoom Jdatal (diBp)
chi T = =
chz letrs2 Full -3RS~ 757
ch3 x2| |2as~ 75%| -3 Fur1
cha 12| |38~ s5% -3 Full

to MEMORY function

L L B x 2 B x5 W xio W oxi/2 |

The position is defined in terms of percentages of the vertical range (100% at the top); as

follows:

x2 ... from 0 - 50% to
50 - 100% in 1% steps.

100%
x5 ... from 0 - 20% to
80 - 100% in 1% steps.
x10 ... from 0 - 10% to
90 - 100% in 1% steps.
0%

. REC % tr:g9:SINGLE free run
40Q0ms print:ON csr:OFF
T R T P T i
temv: So@z {emV S0% fomV S%% . LOomV . SOx%

SN RS
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4. When a compression factor x1/2 is set, select the position in the compressed display to
be occupied by the entire window in the x1 range.

(If the zoom factor setting is x1, this appears as "-", and if it is X2, X5 or x10, as "Full".)

The position is defined in terms of percentages of the vertical range (100% at the top),
ranging from 0 - 50% to 50 - 100% in 1% steps.

The setting of the zoom factor can be carried out either before or after the data is
captured. If the data is already displayed on the screen, the display immediately changes
to reflect the new setting.

Note

«  Although the magnification
or compression takes effect on the
display screen, unlike the memory
recorder function, the recorder
function does not allow the zoom
setting to be changed while in

display mode.
[ —— ﬁ?
Indication
Related item

When using a zoom magnification factor, a scroll bar display is available, to show where the
current screen display is in relation to the waveform voltage range (at X1), and when using the
x1/2 compression setting, to show where the input waveform range is. See Section 6-4-15 "Help
Function" for details.
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6-4-12 Waveform Scrolling
Function

Although this function provides real time recording, it is possible to scroll back over the most
recently recorded 750 divisions of the time axis.

atz-21.,87% . . N . 4tz~-231.87s

!

x 3 ofFF end OFF Toen Wt : oFF en3 OFF chd OFF _° -
- 1eamv . 50X lemV S0on% 1OMJ Sox LOmMmV Sox 103my SO! iOmU Sdx iﬁm S0x 1dmV SO

Procedure

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

Knob select kcy

H’ﬁ

L] A-B CSR

B A

2. Use the rotary knob to scroll the
waveform horizontally.

Turning the rotary knob rapidly
switches to auto scroll mode,
and the waveform continues
scrolling automatically.
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» If the A and B cursors are present as vertical or cross-hair cursors, if you move either
cursor to the edge of the display window, and continue moving it, the waveform will

scroll in the reverse direction.

KNOB

3| OFF cha OFF
S0x i{emv S50

A cursor

B cursor
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1 88m V-

1 enZ OFF en3 OFF chd OFF
SQ% (1OmV  S0x 1OmV 50x 1OmV _ S0x

A cursor

B cursor



6-4-13 Printing Waveform Recordings A
Function “ -
There are three methods of printing waveforms:

(1) Normal real time recording. This outputs a printed recording as data is captured,
simultaneously with the screen display.

(2) Although this function provides real time recording, the most recently recorded 750 divisions
of data are held it memory. Pressing the PRINT key outputs this a record of this stored data.
(The manual print function)

Using the A and B cursors (as vertical cursors), you can select a section of the stored data to be
printed. (Partial print function)

(3) Pressing the COPY key to print the screen. (The screen dump function)

Note

As far as possible, avoid low-speed printing in a high-temperature or high-humidity
environment. This may sharply reduce printer life.

Procedure
(]_) Normalrealtimerecording ek STATUS sk FECORDER ’91:3'{252
rime/saiv -'lg'?xm‘s ' .
1. Select the status mode. Fhot LSREY
format SINGLE
2 —
T printar onN
channe!l cond:1tidons
Analog Cht ch2 ch3 cha
drawing DARK LIGHT DARK LIGHT
range(/div) 1omyv 1omY tomyv tomy
pogition SO SO % 527 SO X
coupling DC DC ocC DC
fitter OFF OFF OFF OFF
Logic drawing OFF OFF OFF OFF
|__OFF N O N |
2. "printer”
Select whether or not to print in
real time simultaneously with the
di . x REC % ~ -
splay. (OFF, ON) " 158n% oo IRLfGR'NESE GEET 70N
Set this to ON. -
' . . . /
(You can also make this setting in
display mode. Press DISP to select '
the display screen, then make the
setting in the same way.)
i

3. ISTART
Start measurement operation. The
printed record appears as the data is
captured.

If a voltage zoom factor is in effect,
it applies to the printed recording as
well as to the screen display. |
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(2) Manual print function
When there are no (vertical) A and B cursors

1. FREVT

Print the stored waveform
data from the beginning.

(Maximum 750 divisions)

If a zoom factor is in effect,
it applies from the beginning
of the data. Since the data is
held in memory, it can be
printed as many times as
required.

X

chi Bx 1 /2 ch? mx2 chI Bmx ! | chd BxS
100mY Bz ‘108mY | S@% 100mY/ S0z 2eep S 0x

s
N '

These zoom factors apply to the printed recording
as well as to the screen display.

Using the A and B cursors (as vertical cursors) for a partial print

1. Display the A cursor or A and B cursors as vertical or cross-hair cursors.
® Using the A cursor only, print from the A cursor position to the end of the waveform.
® Using both A and B cursors, print the section of waveform between the cursors.

This function is effective even if either cursor is outside the screen area. For more details

see the Example below.
A cursor B cursor

2. |PRINT) *
Prints the section of waveform
defined by the cursors.

Dm

If zoom factors are in effect,
they are also applied to the printing.

These zoom factors apply
to the printed recording

as well as to the screen display.” | n%” oy on Y v nY %S ox
R

This section is printed.
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(3) Screen dump function

L. [cory

Prints an exact copy of the screen.

Provided that a waveform is displayed on the screen, pressing the COPY and FEED keys
simultaneously prints a copy of the screen, followed by a listing of the settings, as
follows.

:RECORDER
:400as

[ A:CHI B:ICHI
5657 ses

trigoer iSINGLE
ShI:LEVEL 4  Sox

trigger time
A A v "91-09-09  09:52:21

fCH1Y i
OARK  100uV/DIV OC x1s2]| !
poz:50% f1T:0F

THVHY | ol
TRV

W B . e TE62' VT of

fay:ta 100wy DIV _DC _x:
SO9TEER V0% 0F

o0

1.
=V/DIV_OC
ey 2307462V, 0¢. o2

3] TOARK|

400ms/div R -~ . Hr

Example

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

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

chl Bx 1 /2  chZ:OFF ch3 oFF ch4 OFF
1e0myv  GOx 100mV SOx 1MV - S0x 208mV S o

PN RENCYE)

A cursor B cursor

2. Move the B cursor to the right; * R
when it reaches the edge of the
display window, the waveform
scrolls to the left.

The A cursor scrolls left with
the waveform.

" chi mxt/2) ch2o e chd OFF .
L1eBmV | S0% xeemv SQ% iwmyY S0x 20mY S0%

o B _~s8 |
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3. Determine the end position A cursor

with the B cursor. At this
point, the A cursor has
disappeared off the left side
of the display window, but
pressing the PRINT key still
prints the correct section of
the waveform. '

1
1
i
f
1
1
1
I
1
[
|
1
!
|
1
1
i
1
1

-

B cursor

. chl Bx /2 :chZ OFF L
cieemyV 0 50% feomV

Ceh3orr
S0 MY, 501 200mV

Cche OFF
‘S0%

|

Notes

This section is printed.

«  When the format is set to DUAL (print quad), then regardless of the allocation of channels to
the two display windows on the screen, the channels are printed in order channel 1 to 4. (See
the Notes in Section 6-4-4 "Format Selection.")

«  When the screen is in other than display mode (excluding the floppy disk control mode),
pressing the PRINT key produces a listing of settings. This is the same as the printing
following the waveform when the listing function is enabled. (See Section 18-5-7 "Listing
and Gauge Functions," and Section 6-5 "Interpreting Waveform Displays and Recordings.")

Related items

You can select whether or not to print voltage scales (gauges) and listings of settings when using
either normal real time recording or the manual print function. (See Section 18-5-7 "Listing and

Gauge Functions.")
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6-4-14 Converting Data for the Memory Recorder Function

Function

After data capture, if the shot length was set to 750 divisions or less the entire measurement data
1s held in memory. If the shot length was set to CONT, then the most recently recorded 750

divisions of data is held.

This stored data can be converted for use by the memory recorder function; it can then be
processed as required, and saved to floppy disk.

Procedure
1. Capture the waveform data.

2. Select the status mode, then M: f‘fiii’:lii:"”” *T:atav, (di
use either the [¥] cursor key :
or the rotary knob to show
the special function display.

3. Move the flashing cursor to % chanse to function
the position in the figure on
the right, and press the
soft key to
convert the data and switch
to the memory recorder function.

P

LEtre

33 3

(e

Note: An attempt to make this

selection when there is e
no data captured results /
in an error. 9
Conversion operation
!
F MEM % TLrig:REPEAT CHL lv 2t S0 Fr @
4 us X1 csr:QFF

(400ms div)

chl B« 1 znl OFF zh3 OFF . cnd OFF
I X3 1% Sou 2V SO -1 2

RECORD X -y cCoOn t
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Notes

+  Conversion conditions

After converting recorder function data to the memory recorder function, the following

settings apply.
The shot length is set to 750 divisions.
: ke * % '91-~09 -
If the amount of data in memory falls ok STiT”i - ME:‘ER: t1i7z8°
s e e . - tme /s iv o
short of 750 divisions, the remainder —|—————snc: 7seD1v
is set to zero (or the lowest value). storase mode NORMAL
ine SIUGRE
R
If the storage mode was originally set print oE=
to AVERAGE, it changes to NORMAL. channe!l conaitions
Otherwise the setting is unchanged. - LShL gz g3 cne
The converted data is, however,
treated as an envelope waveform. S T Y S R
' oFF  oFF  0FF  off
awing QFF OFF OFF oFF
The interpolation setting switches Status screen
to LINE. ,
Other memory recorder function
settings remain unchanged.
£ MEM Trig:REPEAT CHY lv 2t S0Q0% Fren
2 X4 CSr!iOQFF

Time axis range
setting from the
recorder function

~ oz
¥

¥
e

@m 3 div)

¢4

hl B L ch2 OFF - h3 OFF
- : 1Y =av

chd OFF
SV

S a% SO’ Son

IMEMORY WIRECORD IREC &ME M|

Display screen




6-4-15 Help Function

In display mode, pressing the HELP key superimposes the information shown in the following

figure on the screen.

4321

// : : | 4 A . . ; ' v‘screen 1 f’
/ \
2 1

1. This soft key toggles on and off the display indicating the vertical position of the display

window.

2. The vertical scroll bars indicate the position of the display window on the voltage axis. |

There is a scroll bar for each channel for which the display is on. The numeral at the bottom

indicates the channel number.

When a magnification zoom factor is set for the voltage axis (including x1), the scroll bar
shows the position on the voltage range occupied by the display window. When the x1/2
compression factor is set, it uses a different display pattern to show the section of the display

window height occupied by the voltage range.

Examples  xI x2 x5
' Section from Section from
40% to 90% 0% to 20%
of waveform displayed of waveform displayed
| ] ]

1 : 1
t
Channel number
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6-5 Interpreting Waveform Displays and Recordings

+  SINGLE format

Display

50%:

vV 501

Pressing COPY and FEED simultaneously

400mzs/div

Manual print

Gauges
('—k?v00=29:04

5
¥

400ms/dyv

Channel Time axis scale Channel marks

number of gauge

Recording start ime  Elapsed time ~

-
00:00704

Setting of "position” Filter

Listing of settings:

function
timesdiv

:RECORDER
:400ms

triggser

cursor:OFF

trigger tima

91-09~10 00

tSINGLE
chi:LEVEL f

129:04 e

2v/D1Y
pos:50%

i

i
3 : DARK

CORDE!
- 00

q

R

29

Trigger time

(if the trigger
sources all set
off, pressing the
START key
determines the
trigger time)

*3x TRIGGER =%z
function  :RECOROER trigeer time
timesdiv 1400ms (91-09-10 00:29:04 -

saurce POR
shot BELIY cht  LEVEL

level :50%
siope 4
format ISINGLE
ch2 1OFF
pPrinter : OFF
ch3  :OFF
(CHI Y
GARX  1v/DiY oc  «1
goET3gx  fiTioFF
~-s4°2 5 ch4  OFF
FEY8Ar 2v.oiv ¢ x1
% M
303150’( £1L:0FF
=10V ~Tiov .
Lo extarnal iOFF
OFF |V/9|g ’?C Vé
5602 30% T:0F trig wode :SINGLE
(g?:l . oc teig timing:START
, i
85130x fILiOFF
=10V ~ 10V timer source:OFF
1 . A
fho8e8? OARX
8:0FE
C QFF
0: OFF

R}

- Trigger time

xxx SYSTEM 3% V 0.19
screen suto off ON
grid tyse S NORMAL
stact key backupiOFF

ch-warkee LON
bees sound oN
Test & gause LaG
1ogic drawing DARK

HIOKI 8851 Mg

6-47

Y2581 86958

Trigger settings

Settings in
system mode



DUAL format
Display

Display window 1—

Display window 2 —

function : RECORDER
timesdiv :400ms

cursor :OFF

Display WlndOW 1;— t““::':Lg;:NGEE o
trigger time
*91-09-10 00:35:23

TCH1Y
b DAR! 1v/0Lv [s]04 X1
W . : : PANR  5elP58x  ¢TV.oft

= ) -5%°178v

cH21

IGHT 1V DC %1
L(' ? 2‘;:?50:: flt:OFF
o =10V ~ 10V

L[CH3]
L1GHT 2v/DiVv DC x1i
1) 0s:50%  fit:OFF
-10v <oV
. . CHal
Display window 2— (B3R svooiv  oc x
(2) go!-‘sox f1t:0FF
. -23V ~ 25V
Tlogicl : DARK
A:BFF
BiOEE
C:OFE
. . . ) i . 5:OFF
400ms/div : . . ! P HIOKI 8851 ”55”(‘95%-*.‘6 cggggg
00:33:23 00:00:04
s |:~ - . R sa2x TRIGGER »zx
i : ' function : RECORDER trigger time
timesdiv  :400mz ‘91-09-10  00:35:23
Source TOR
shot ERE-1-102 cnt TLEVEL
level :50x
slove :3
format 1DUAL
ch2  :OFF
printer 1OFF
ch3 :OFF
s3xx SYSTEM =xxx v 0.189
VDY oc  xi screen auto off ‘ON
: OF
58O 30%  fViiOFF e oFF or.d type : NORMAL.
3tart key backus:OFF
‘rlgé:?é\ég\l (95 okt ch-narker “oN
, externatl i OFF beer sound ‘ON
Mt 2vioiv oc x1 tist & gauge iLAG
- Ssis?év fit OFF trig mode P SINGLE log ¢ drowing DARK
treg timing:START
SV/01V C x4t
Eci-ﬁﬁx fIL:OFF
23V~ 25V timer source OFF
21 DARK
£
N LOFF
- BN\400nssd, i [ RY H, COR
v,\ By 1K1 BEST VEVORY e C35958

Channel numbers Channel numbers
for display window 2 for display window 1
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DUAL (print quad) format
Display

Channel 14

Channel 2

Channel 3+

Channel 4

Manual print

00:35:23

'

i

i
400ns/div

lv + S@%

400mssdiv

00:00:04

IVAVAVAVAVAVA

T
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function *RECORDER
timesdiv 1 400us
cursor:OFF

trigger: ISINGLE

chi:LEVEL

trigger time

50%

‘81-09~-10 00:35:23
TCH1]
OARK 1v/DiVv oCc  x1
0s:50% flt:OFF
-SC ~ 5V
(CcH21
LIGHT 2v/0Lv 0C x1
©s:50%  flt:0FF
=10V ~T 10V
(CH33
LIGHT 2V/01lVv oC x1
93:50% flt:0FF
-0V ~Tjov
(CH43
DARK 5V/D1v oC X1
goszso- fIE:0FF
25V~ 25V
i i DA
ChopiE  OARK
8:0FE
C:0FE
0" OFF
1 MEMORY H1 CORDER
HIOKI 8851 "91-08-10 "00:39

<iT TRICGER wux
funation  :RECOROER teisger time
time/dsv :400mz "91-03~10 00:35:23
Tource R
shot 1501V cal iLEVEL
level :50%
sTane i3
format auao
en2  OFF
Peinter OFF
:oFF
€3 “e% SYSTEW sV 0.1
fgH1Y tf :ON
SARK /DY o]+ Foreen auto o
GosiEln (TiiofF srid type : NORMAL
-5 ~ 3V cha OFF
. 3tart key backue:OFF
1GHT 2v/Diy 1 h= 3 TON
- 205:50%  (11:0FF cnmmarker
-89 208y beer sound toN
external :OFF
tenay tist & qauge LaG
CiGRT 2vspiv  oC
‘ssfis?sv fir:0l tr.g moae tSINGLE logic draw.ng  DARK
teHal tr.g tim.ng:START
SX&% svooiv  oc x
20%33Qy  1T1:0FF -
-289%-725v timer source OFF
1 . - DARK
A%8e8’ o
IQFE
IQEE
1GrF
MEMORY +, CORD
HiOK 8883 ‘S1-09-10 0015







Section 7

X-Y Recorder Function Operation
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7-1 What is the X-Y Recorder Function?

7-1-1 Introduction
This function displays 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) Unlike the X-Y plot format in the memory recorder function, the system does not store the
time axis waveforms for each channel.

(3) The X-Y waveforms are saved in memory.

(4) One of the four channels can be selected for the x-axis, and the remaining three channels are
automatically assigned to the y-axis.

(5) High-speed sampling ,

With one y-axis channel, in dot display mode the sampling period is 300 Us, and in line display
mode it is 40 ms.

(6) No limit on recording time

In principle, as with a conventional X-Y recorder, recording can continue indefinitely.
(7) Superimposition function

If the "display clear” setting is disabled, the waveform is superimposed.

Channel 1 input

U~
AVATAVAYA

Channel 2 input
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7-1-2 Finding Reference Material in this Manual
(1) Basic function

See Section 7-4 "User Operations"” (Sections 7-4-1 to 7-4-9) for operational details.
(2) Trigger functions

See Section 14 (Vol. 2). Depending on the application, there is a wide range of trigger types to’
choose from.

(3) Using floppy disks

See Section 19 (Vol. 2).

The floppy disk drive provides a long-term storage mechanism for setting information.
(4) Scaling function

See Section 18-3 "Scaling Function"” (in Vol. 2). 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 18-4 "Adding Comments” (in Vol. 2). This provides a convenient means of
annotating printed recordings.

(6) Screen auto off function ~
(7) Grid setting

The grid for the printed recording can be selected as required.
(8) Start key backup function

If the power supply fails during recording, enabling this

. : X See Section 18-5
function causes recording to restart when the power is restored.

"Special Function
(9) Channel marker function — Settings"
(in Vol. 2)

Prints the origin positions of the y-axis channels on the recording.
(10) Audible warning setting
(11) List and gauge functions

Voltage axis scales and listings of settings on printed recordings.

(12) Connection to a computer via the GP-IB interface
See Section 20 (Vol. 2).
(13) Self check functions

See Section 18-8 "Self Check Functions" (in Vol. 2).
This performs simple tests on the unit’s functioning.
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7-2 Screen Modes

This section describes the status, trigger and display modes.

It also shows you where to look in this manual for further explanation of specific items.

See Section 18 for details of the system mode, and see Section 19 for details of the floppy disk

control mode.

7-2-1 Status Mode

Press the STATUS key to display the status screen.

Function selected (See 7-4-1)

!

kkk STATUS kkx X-ycont

dot-line LINE
display clear ON
channel conditions
Anatog chi ch2 ch3 chﬂ»:

drawing i LIGHT DARK GHT" 1]
axis X Y Y Y
range¢/div)y 1omv tomv ftemyv omyV ——1
POSition SQOY% SQ%”° S04 So% |
coupling DC DC DC DC P~
filter OFF OFF OFF OFF\\

[MEMOR Y] FELCENEM

‘recording

-— Analog voltage range

™~ Input unit coupling

™\ Input unit filter

Status screen

7-4

X-Y waveform displziy and

_— Allocations to x- and y-axes

~— Analog waveform origin

|~ Interpolation function (See 7-4-2)
|_ Display clear function (See 7-4-3)

-

_ (See 7-4-4)




7-2-2 Trigger Mode
Press the TRIG key to display the trigger screen.

Use the rotary knob to scroll the screen, or hold down the cursor [¥]key to see the special trigger
display. '

See Section 7-4-6 "TFrigger Settings" and Section 14 "Trigger Functions" for more details.

_ Function selected (See 7-4-1)

*k%k%k TRIG xkx X=-ycont
et stzim\‘, Logical operator (AND/OR) for
stepe .2 internal and external triggers
ch2(8) OFF |
—— .
ch3 (o) oFF Internal triggers
ch4<(D) aFF :
External trigger

external OFF :

trig timing START Tﬁgaertiming
- o
| LOGIC N (etc) ] .
Trigger screen

kkk SPECIAL TRIG *x%x* ’SLIgézgs
timer source ON

Siop " 831 27i38 ————— Timer trigger

intervail 2:10:30

DFIF O N

Special trigger display



7-2-3 Display Mode
Press the DISP key to enter the display mode.

Function selected (See 7-4-1) Trigger settings (See 7-4-6 and Section 14)
/ - A and B cursor
xX-Ycontx Erie ot 1wt =o4 7 ' SCtﬁﬂgS
csr 80 A CH? BiCHZI |A:CH2 B:CH2
: 4vz~-58,8mV—~——_] 4av=-658.8mV (See7-4-8)
chi s (XD a1~ «xy| | A andB cursor
fomv S04 A SO
v -Sow readout values
13\%-.3 s(on.) 2 o .sonu( v (See 7'4'8)
432 M -Sow
/ R E (V) chI M (V)
tonv Sox 2 S
v —%0!1}
Inpl:lt unit 7| S A 3 s _‘gg:g( v
settings
(See 7-4-4)
tECELE S I

Origin position indication for y-axis
channels (See 7-4-4)
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7-3 Basic Operation Procedure

7-3-1 Operation Sequence

The flowchart below illustrates the sequence of operations involved in using the X-Y recorder
function. (The explanation to the right of the flowchart boxes is based on Section 7-3-2
"Operation Example.")

Start

Power on

l

Input connection

l

Function selection

l

Set the
interpolation
functions

\J

Set the display
clear function

Select the X-Y
recorder function.

Selects whether
to use dot or line
display.

Determines whether or
not to clear any existing
waveform display when
starting measurement
operation.

7-7

|
|
}

Make channel
settings

Make trigger
settings

Measurement

End measurement

Print recording

\J

End

Determines which channel
to assign to the x-axis,
which channels to display
and record and at what
intensity, and sets the
voltage ranges, origin
position, input unit
coupling and filter for
each channel.

Set the trigger source,
trigger types and conditions,
the trigger mode, and the
pre-trigger.

Press the START key to
start measurement.

Press the STOP key to end
measurement.

Print the
measurement results.



7-3-2 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 8851 and press the power switch.
(2) Input connection

Connect signal generators to the input terminals of channels 1 and 2 (both 8944 analog input
units). Set the signal generators to output the following signals:

Channel 1 ... 3 V p-p 1 Hz sine wave

Channel 2 ... 3 V p-p 2 Hz sine wave

(3) Select the function err STATUS ek 21:90-29
Select the X-Y recorder function.
1. Press the STATUS key. dot-line LiINE
2. Move the flashing cursor to the display clear on

function indication.

3. Pr th £t k ' ————— Channel conditions

. ess the [X-Ycony sort cy. Analos chi ch2 ch3 cha
drawing t LIGHT DARK LIGHT
axis X Y Y Y
range(/div) Ltemv tomy tomvy tomv
position S0 50 % 504 507%
coupling DC pC DC DC
filter OFF OFF OFF OFF

HEMORY FECEMEN

(4) Set the interpolation function

Set this to LINE, for linear
interpolation. *%%k STATUS x%x* X-Ycont '9158?§f9
1. Move the flashing cursor to

the "dot-line" item. @ot-tine TNE
2. Prcssthesoftkey. : display clear on

channel conditions
(5) Set the display clear function FMErsding ML Li8RT 0&RE Li1ERT
Set this to clear the Screenofany [apselzgivy iemy  igmy  igmy  igmy
imsgmg X-delot when the START courlins J2¢  _Bc bt oc
ey is pressed.

1. Move the flashing cursor to the por M CTHE ]

"display clear" item.
2. Press the soft key. (5)- RecET—
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(6) Make channel settings

Display and record with channel 1 on the
x-axis and channel 2 on the y-axis, in high
intensity.

For both channels 1 and 2, set the voltage
range to 500 mV/division, the origin position
to 50%, input coupling to DC and the input
filter off.

1. Flashing cursor ... "chl axis"

Press the soft key.

2. Flashing cursor ... "chl range” Lo
Set to 500 mV. 9 ..
You can also use the channel 1 range key,
without moving the flashing cursor. 3

3. Flashing cursor ... "chl position" 4o
Set to 50%.

4. Flashing cursor ... "chl coupling” .
Press the soft key. : 6 -

5. Flashing cursor ... "chl filter" 7.

Press the [OFF soft key.
6. Flashing cursor ... "ch2 Analog drawing"

Press the A

soft key.
10...
7. Flashing cursor ... "ch2 range" '
Set to 500 mV. "

You can also use the channel 2 range key,
without moving the flashing cursor.

8. Flashing cursor ... "ch2 position”
Set to 50%.
9. Flashing cursor ... "ch2 coupling”
Press the soft key.
10. Flashing cursor ... "ch2 filter"
Press the [OFH soft key.

11. Similarly set the "Analog drawing" items
for channels 3 and 4 both off.

dkkx STATUS kxkx

X=YCcont 91-08-~-29
®:34
aot-t1ne LINE
disptay clear anN
channel conditions
Anatlog chi ch2 ch3 cChéa
arawing m LIGHT DARK LIGHT
axis Y Y Y
range(/divy) 1Qmv temv 1emv tomv
POSi1ti10n SO% S0% sSQ% S50%
couprling bc Dc DC ocC
filcer QFF OFF OFF OFF
jeox s et
oo oobi ]
ORISR BNONNERE  EEWODEENE  ERrRCRNONE

| eonx . B LIiGHT |

(=

| Dami WL SR

i< Y
n Al
n i

L DRk R LG

aot~-tine

di

X=-=YCONTt

LINE

splay clear oN

21-098-29
20:4as

channel conditions

Analos chnit cnz2 cn3 ng
drawing i DARK GFF =7
axis X ¥ Y v
range</divisoemv soemv tomy 1omy
position 5% S0 SO% SQ%
coupling oC oC oC oC
firiter QFF QF F CFF oFF

3 L D LG T

Screen after settings have been made




(7) Make trigger settings

Use only channel 1 as a trigger source; set
the trigger level to 50%, the slope to rising,
the filter off, and select the logical OR of the
channels.

Set the trigger timing to START, and switch
off the timer trigger.

1.
2.

Press the TRIG key.

Flashing cursor ... "source" (at the top)

Press the soft key.
Flashing cursor ... "ch1(A)"
Press the soft key.
Flashing cursor ... "level”
Set to 50%.

Flashing cursor ... "slope”
Press the [ 1] soft key.
Select FILTER/EVENT
Press the soft key.

Note: Refer to the screen appearance
after completing settings.

. Flashing cursor ... "FILTER"

Press the soft key.

Set all of channels 2 (B), 3 (C) and 4 (D)

off.

Flashing cursor ... "external"
Press the soft key.

10. Flashing cursor ... "trig timing"

Press the soft key.

10 aes

7-10

e ey

Kkk TRIG ks

source
chtca)
cn2(8)
ch3(C)

Cha(D)

external

trig timing START

[-_OFe B LEVEL Wotupot M Locic M cetc. |

L _OFF B LeEvEL Muinbow M Loc:c M cetc) |

DECGEES R SOCEGES ROGIETRE  MOCKISERR

L _CFEF_ g LEvEL JRornoow M LoGcic M c(etc |

L STarT W STor S-S

xxk TRIG %x%xx%x
source

chti (A
chatt8.
cn3 gy
ch4 (D)

aFF

zxternal 9FF

trig timing START

[ElCTEr B EVENT

Screen after settings have been made




11. Use the rotary knob to scroll the

screen, or hold down the cursor ;
[¥]key to see the special kk% SPECIAL TRIG #kx 's1-00-29
triggerdisplay. timer source OFF

12. Flashing cursor ... "timer source”
Press the [OFH soft key.

crF W o

(8) Starting measurement

(MEEQ_I
On pressing the START key, the display screen |{=red froms] [ roe )  owr Ji ver BJ{H ro ]
appears, and the waveform is displayed. PRI BT AANGES )

1. Press the START key. Loo) L] (=] G
The LED above the START key lights.

In this case the input is already present,
so the trigger takes effect immediately,
and the waveform display starts.

T WAVE |
VALUE 4

A8 CSR

AsB .
3 1
B>l

~

L

= {

Bl Z =
v (1
= IRt

START key =~ STOP key

(9) Ending measurement

The display continues indefinitely until : » -
the STOP key is pressed. .

1. Press the STOP key.

The LED above the START key
goes off, and measurement ends.

(10) Printed recording

Press the COPY and FEED keys
simultaneously to copy the displayed
Lissajous’s figure to the printer. oo

rrrrrrr l

ER1ZLEVEL 4 S0x

iqaer time
'91-08-30  11:29:00
(€1
(X} s500mysDIV DC  x1
Pos:i50%  fIL:OFF
tgu23
§X8% soosysoiv 0c x1
Po3:50x  fif:OFF

tCH
¥ towvsoiv oc x1
pox:50x f11:O0FF

tcHa)
GFF " 10wv/0iv OC  xt
pos.50x f1{:OFF

1. Press the COPY and FEED keys T T
simultaneously. The screen display
and the setting information is printed.

Since the printer uses thermally
sensitive paper, to keep a permanent
copy of the recording, it is
recommended to take a photocopy.



7-4 User Operations

7-4-1 Function Selection
Function

First select the function to be used for measurement. There are four functions: memory recorder,
recorder, X-Y recorder, and recorder and memory. In this case, select the X-Y recorder function.

Procedure
1. Select status mode.

2. Function selection

Press the soft key.

This selects the X-Y
recorder function.

(MEMORY, RECORDER,
X-Ycont, REC&MEM)

(Soft key indication is
"RECORD".)

The function selection can be
carried out equally in trigger
or display mode.

After pressing the TRIG key for the
trigger mode, or the DISP key for the
display mode, make the function
selection in the same way as in the
status mode.

Notes

o The function indication in the
display mode is abbreviated:

MEMORY - MEM
RECORDER - REC

« In the display mode, switching to "
any other function clears the X-Y
plot from the screen. Even if you
switch back to the X-Y recorder
function, no X-Y plot remains
on the screen.

2

kxk STATUS ¥k

dot-ling

display clear

LINE

ON

Channel conditions
Analos chi cha ch3 chi
drawins ¢ LIGHT DARK LIGHT
axis X Y Y Y
range(/7di1 v temv ftomv tomyv 1emvV
position Sex% S0 SQ% S0
coumling DC DC pC DC
fitrter QFF OFF OFF OFF
MEMORY RECORD
¥ww TRIG h%sk 81-08-29
L1198
chi (A) QFF
Hx-vcondx trig:free run
cCsSr:0FF
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7-4-2 Interpolation Setting
Function

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

e run *¥X=-YCONTUx t

58MV  S50% ‘ ‘\ "’f”’\‘\" """’O,""\\“\\;Q'g siomy  Sox
T JRY '\;“\‘?”""\' I"-’?"'“\‘\*\f?% ------ TRREE
1 RROONRIAVNE
XA “\‘\‘"‘.}\'i\”'.’l\‘lﬂ ch3 OFF (¥
X4 l’u\\\\’."’/‘%“\‘”."‘/"@: 1omvV  Sox
1onY sy’ h ":‘\:\i\‘\‘*‘/ ,' & \‘0‘!‘3‘%‘ 1o sy’

Y \sa):o,:fof!o‘k&w !

Dotmode - Line mode
No linear interpolation. The sampled Linear interpolation.
values are displayed exactly as measured. This gives a more readable display.

The sampling rate is reduced, however,
compared with the dot mode.

Procedure
1. Select the status mode.
2. "dot-line"
dkk STATUS hxkk X-ycont '91*0@*29
Select whether or not to carry out 2Lias
linear interpolation. 2
\do;—line
(DOT, LINE)
display clear oN
cChanne]l condi tions
Analog z i ch2 2h3 ch4a
drawing { LIGHT DARK LIGHT
axis X Y Y Y
range(/div) ftomyv ftomv 1omv 1omv
pOosition SO% EX“ A SQ% SO %
coupling DC DC DC DC
filter OFF OFF OFF OFF
| - DOT ]
Notes

- Changing the setting after capturing data has no effect on the X-Y display.

- Using the linear interpolation mode (line), the sampling rate depends on the number of
channels, and the amplitude and density of the displayed X-Y plots. For details, see the
specifications for the X-Y recorder function in Section 2-1.
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7-4-3 Display Clear Function
Function

This function determines whether or not an existing X-Y display is cleared when you press the
START key to start recording.

If the function is not set to clear, the new X-Y plot is superimposed on the existing one.

Procedure
1. Select the status mode.
2. "displaydear" k% STATUS shkk X-vycont 'si1;08-29
Select whether or not the
START key should clear @ot-iine LiNe
any existing X-Y plot.
display clear
(OFF, ON) |
’ 2/
OFF ... pressing the START key chennel conditions
Analog chil ch2 ch3 ché
does not clear the dravinsg § LIGHT DARK LIGHT
dlsplaywindow.The range(/div) 1@emv  1@emV tomVY fomvV
new recording is SSapiing - L I 1
superimposedonthe fitter OFF oOFF OFF OFF
existing one.
. | __OFF | O N
ON .....Pressing the START

key clears the display
window.
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7-4-4 Input Unit Settings

Function

This function provides the following settings for each input unit.
+  Axis assignment

Determines which channel is allocated to the x-axis. The remaining channels are
- automatically allocated to the y-axis.

- Display settings
These determine which channels are displayed, and at what intensity.

- Range, origin positioning, and input unit coupling and filter for each channel.

Procedure

You can carry out most of the settings in status mode or display mode. The only restriction is
that the axis assignment and input unit filter settings cannot be carried out in display mode.

(1) In status mode

1. Select the status mode.
2. "axis" *k%x STATUS skaksk X-vcont '81-598-29
Select one of channels 1 to 4
to assign to the x-axis. Press ; dot-1line Cine
the |(X set)| soft key on
the required channel. The display clear on
remaining channels are
automatically allocated to the T channe! concitions
y..axis /'Ang}'gaina Cha LI£:$ Dggi CT4
) P axis Ty ¥ -
Note: The x-axis can be selected //;;f;?g;gg*“ 1833 'Sey &%y :
evenforachapnel for which 2 geypling o2& o2& gkt :
"Analog drawing" is set to OFF. \
jcX set)] \
\

Settings for channel 1

3. "Analog drawing"

For the channels assigned to the y-axis, this setting determines whether or not the
corresponding X-Y plot is displayed, and at what intensity.

(OFF, DARK, LIGHT)

OFF ......... do not display

DARK ..... display at high intensity

LIGHT .... display at low intensity

Note: For the channel assigned to the x-axis, this setting is shown as 1.
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4. "range(/div)"
Set the voltage range for each channel.
You can also use the range key for each channel, without moving the flashing cursor.
(10 mV,20 mV, 50 mV, 100 mV, 200 mV,500mV, 1 V,2V,5V,10V,20V, 50 V)
5. "position" |

This determines the position of the voltage origin (from -100% to 100% of the range, in
1% increments). ’

(See the Background information below.)

The d [t ]soft keys change the value in 1% steps; the
10% 7]

and {10% T| soft keys change it by 10% steps.
6. "coupling”
Determines the input unit coupling.
(GND, AC,DQC)
GND ... the input unit is not connected.
This enables zero potential checking.
AC ... capacitor in series.
This removes DC components from the input, and measures the AC component only.
DC ... input signal direbtly connected to amplifier.
This allows measurement from the DC component.

7. "filter"
This determines the low-pass filter setting in the input unit itself.
(OFF, 500Hz, 5Hz)
OFF: no low-pass filter used
S500Hz: use a low-pass filter with a cutoff frequency of 500 Hz
5Hz: use a low-pass filter with a cutoff frequency of 5 Hz
Note: As shown for channel 4 in the figure, if no input unit is installed, the settings (2 to

o1

7) are all shown as "-".
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(2) In display mode

1. Select the display mode.

2. For each of the y-axis channels, kX-voontx rri
select whether to display or not, : '
and at what intensity. Also RIS
select whether to show input IV W’}W
unit information or scaling - ,'/'/'/’\N.‘
information on the screen. i .‘ /’/ \/6/‘."‘\ \‘\j{

(OFF, DARK, LIGHT, (scale) g+ ’k“""\é ARAANLN

¥ ,"ﬁi

il

R L R M
display (OFF, -

chi = ¢ X))
L omvV S0O%

chz | [
{emy SO

chl B (Y
tomv  Ssox

DO R

SIS

LIGHT

For the x-axis channel, select
whether to show input unit
information or scaling information. N 1
(scale) Chl\'} ( >< ) Chz l ( Y )
( ! ) ftemv 504 Lomyv 50
(unit)
zhi = (X0 ch: @ (Y
- = o A SO
M -S5aon V -5 on

See the note above on the interpretation of OFF, DARK, and LIGHT.

(scale) ... pressing the soft key switches to the scale display (showing the top and bottom
values on the y-axis, and the leftmost and rightmost values on the x-axis);
0 the soft key indication changes to "(unit)".
{unit) ... pressing the soft key switches to the input unit display (showing the voltage
range, input coupling and origin positioning); the soft key indication changes
to "(scale)".

Switching between the scale and unit displays affects all channels together.

Note: As shown for channel 4 in the figure, if no input unit is installed, the settings (2 to
7) are all shown as "-", and the flashing cursor skips these items.

7-17



3. Set the voltage range for each channel. You can
also use the range key for each channel, without

moving the flashing cursor. chl—= (XD
(10 mV, 20 mV, 50 mV, 100 mV, 200 mV, 10m|V  50%
500mV,1V,2V,5V,10V,20V,50V) 1
In the screen display, the "V" is omitted. |

chl—- (X)

10m|V 50%

4. Set the input unit coupling.

(GND, AC, DC) 4
V |
On the screen d l; d
these appearas (77 . ¥ ,v) chle (X)
See the explanation in (1) "In status mode" .
above for the significance of these settings. 10m Vv |50%
5

5. Set the origin position (the position of the zero voltage). (from -100% to 100% of the
range, in 1% increments).

(See the Background information below.)

The and [ t ]soft keys change the value in 1% steps; _the [10% | and [10% T| soft
-0

keys change it by 10% steps. For an explanation of the |0 adj| soft key, see 7-4-5 "Zero
Adjustment."

6. The origin position on the y-axis (the zero voltage position) for the currently displayed
X-Y plot is shown on the screen.

(For example, the label "2" indicates the origin for channel 2.)

Background

The voltage origins for the x- and y-axes are determined by the "position” settings as shown
below.

100% 50% 0% -50% -100%
| | l

Valusof oo — | |  100%
"position”
(x-axis)

Displayed portion |1~ 50%

1
|
I
I
|
i
]
I
i
|
i
| Portion
|
i
!
t
i
i
|
[

—0%
|
outside display |
i-— -50%
!
e L -100%

Value of "position" (y-axis)

The value of the "position” setting determines the origin. The origin can be inside the display
area (0% to 100%) or outside (-100% to 0%) and below or to the left of it.

7-18



7-4-5 Zero Adjustment
Function

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.

Procedure

Always allow at least 30 minutes warming up before carrying out this procedure, to ensure that
the internal temperature of the unit has stabilized.

1.
2.

Notes

Select the display mode.

If the input unit information is not
shown as shown in the figure on
the right, move the flashing cursor
to the position to the right of one
of the channel indications "ch1" to
"ch4" and press the soft key.

Press the soft key.

This carries out the correction for
all channels simultaneously.
Repeat the process after changing
ranges.

Softkeys ... (¢ L[t ] ,
,[ad])

AX=YCONTx T

- Allow at least 30 minutes warming up after powering on before carrying out zero adjustment.

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

The zero adjustment takes effect in the input unit. Always, therefore, repeat zero adjustment
after changing input units.
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7-4-6 Trigger Settings

Function

This function includes all trigger-related settings.

- Trigger conditions for each channel, and logical operator with external trigger

The trigger conditions for each channel can be set, and AND or OR selected as the logical
operator with the external trigger. ‘

« Trigger conditions
- The trigger conditions for each channel can be set.
- External trigger

The setting determines whether or not a signal from the external trigger terminal is used as a
trigger source.

« Trigger timing setting
Determines whether measurement starts or stops when the trigger occurs.
Timer trigger setting :
This allows timer controlled triggering.

Procedure

All settings can be carried out in trigger mode. Basic settings can also be carried out in display
mode.

(1) In trigger mode 2 3 4
1. Select the trigger mode. |/ /
. . *kk% TRIG ¥k \ -Yc/Ant 941-08-29
2. Set the trigger conditions for each channel,| source B 2228
and select the logical operator (AND or . chicar | izvel| Jievel so
OR) with the external trigger. FILTER  oFF
ch2 (8 WINDOW upper TS 4
(AND,OR) lower 254
See 14-4 "Internal and External Trigger R I N 202 A
Logical()pcrator." Cha (D) LoGgic Pattern w10XXn
andsor OR
3. Select the trigger type for each channel. cxiernai  ope —toTOFF
(OFF, LEVEL, WINDOW, LOGIC, i
GLITCH, TIME OUT) \
. Trig timing START
Note: If you set the external and . \ \
internal trigger logical -
operator to AND in step 2, \5 \
some settings are not allowed. 5

See Section 14-2 "Internal Triggers"
(14-2-1 to 14-2-6).

4. Set the detailed conditions for the setting in step 3.

See Section 14-2 "Internal Triggers" (14-2-1 to 14-2-6).
5. "external"

Enable or disable the external trigger. (OFF, ON)

See Section 14-3 "External Trigger".



6. "trig timing"
Make the trigger timing setting.
(START, STOP, START&STOP)

Soft key indication is "- & -".
START: recording starts when the trigger is applied.

STOP: recording starts when the START key is pressed, and stops when the trigger is
applied.

START&STOP: recording starts when the trigger is applied, and stops when the trigger
is next applied.

See Section 14-6 "Pre-Trigger and Trigger Timing." 8

7. "timer source"
Setthetimertrigger. ¥k SPECIAL TRIG k% "91-08-29
(OFF, ON) timar source orr e

See Section 14-7 "Timer Trigger."

(2) In display mode
1. Select the display mode.
2. Select the channel.
(CH1, CH2, CH3, CH4)

If all channels are set to "OFF"
in trigger mode, the indication 9

"free run" appears. ~ / 3
If, however, the external trigger
is enabled the indication is ¥X-YContk trigifnd W _sex
"external", and if the timer trigger - sefiTFF
is enabled, itis "timer". : :
3. Make the detailed settings for the o IR
trigger type (other than LOGIC) set o ; :
in trigger mode. . ST s
Trigger types set in the trigger mode ' » ; RECR, BN
cannot be changed in display mode. ‘ ST
chd B Y )
See Section 14-2 "Internal Triggers” romy ser
(14-2-1 to 14-2-6). P )
[ CH. W - CHZ2 M CH3 N CH4 ]
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7-4-7 Starting and Stopping Measurement Operation
Function

The START and STOP keys control the measurement operation mode of the unit. The LED
above the START key is lit when in measurement operation mode.

Procedure | ﬂ = B Ol ?w—&?i
| |
1. [START | = =] )
Start measurement operation. I .r” ‘ ' J
I :JABCSR i |
2. [sTOP _ I \ (Q\ I |
Stop measurement operation. i p—
| = |
I , dn ’ |
i I ih
| 4,

1. START key 2. STOP key
Note

«  Operation is the same as that of a conventional X-Y recorder: pressing START begins
recording, which continues until the STOP key is pressed. If, however, the trigger timing is
set to STOP or START&STOP, then recording will stop automatically if the trigger occurs.



7-4-8 Using A and B Cursors
Function

You can use the A and B cursors to measure voltage differences (if using the scaling function,
the scaled values; see Section 18-3 "Scaling Function"), getting a direct digital readout.

You can use the A cursor alone, to read out a voltage (v) with respect to the origin (the 0 V or
"position" setting), or use both A and B cursors to read out a voltage difference (Av). When
using horizontal cursors, the A and B cursors can be attached to different y-axis channels.

*kX=-YCONTx trig:fres run kh-¥YCcOoNntxk trig:free run
C3F = ABB AICHL B ;CH! CsSr: I A3 A:CH2 B:CWZ
. sv=70.25my ) avz-76.8mv
chl = (X)) ent -+ X))
tomyv 50x Lomv Sox
chz m (Y chl ® (Y
] 1omv S0 1omv  5ox
71 3 OFF (Y Ghd OFF ()
tomV S0 1 v Eeu
chd OFF (YY) chd OFF (Y
1o seox temy  sou

“ DRI RN
Vertical cursors for the x-axis Horizontal cursors for the y-axis
Procedure 1 9
;

3

A

1. Select the cursor mode. / \
(OFF, ¢, %) cnizihgd 06 s o

OFF ... do not use cursors. avITheEsny
&> use vertical cursors for the shome s
X-axis.
chI B %
T, use horizontal cursors for eme Ee
the y-axis. LY sl

2. Select whether,to use the A cursor
only, or both cursors.

(A, A&B)

chd OFF (Y
ftomyv g%

3. If using horizontal line cursors, select
which y-axis channel voltages are to
be read off. You can make independent
settings for the A and B cursors.

(CH1, CH2, CH3, CH4)

Notes: Only channels for which waveforms are displayed can be chosen.
If using the A cursor only, the setting for the B cursor is not possible.
If using vertical cursors, the x-axis channel appears.



4. ® Using vertical cursors on the x-axis

Using the A cursor only, determines the voltage (V) on the x-axis channel from the
origin (the "position" setting, or 0 V); using both A and B cursors, determines the
voltage difference (AV) between the A and B cursors.

*X-YCcontx Ttrig:CHY lv + SO
cCSr:+& A A

$#%5 Y ——— Voltage from origin on

chl = X channel 1
smy SO :

chi M (YY)
s0OmMV 50
3
. A3 M (YD)

Origin ("position" setting) for channel 1 input signal

® Using horizontal cursors on the y-axis

Using the A cursor only, determines the voltage (V) on the specified channel from the
origin (the "position" setting, or 0 V); using both A and B cursors, determines the
absolute voltage difference (AV) between the A and B cursors on their respective
channels.

®*X=-YCcontx T

s o0 ™ Finds voltage difference between
cursors even when they are
zh? M Y . .
semyv Sox assigned to different channels

chl B Y
t98my €02z

chd OFF (YY)
1omv SO%

Note: In both cases @ and @ above, if the scaling function is enabled, you can read the scaled
value directly. If, however, 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. Moving the cursors

© Press the knob select key so that
only the lower LED (A - B CSR) is lit.
In this state, the rotary knob controls the
position of the cursors. Turning the knob
clockwise moves the cursors up or to the
right. Turning the knob counterclockwise
moves the cursors down or to the left.

Note: See Section 4-2-2 "Rotary Knob
and Knob Select Key" for a detailed

description of rotary knob operation.

® Press the cursor select key to select which
Cursor Or cursors to control.

Each time the key is pressed, the display
changes as follows:

Rotary knob

LEDs Knob select key

] WAVE

VALYE
L AB CSR
A&B

Cursor select key

A displayed high intensity
|

A ... move the A cursor only.
B ... move the B cursor only.
A & B ... move both A and B cursors.

A ... move the A cursor only.

FX-YCOon Usx

B ... move the B cursor only.

kX~-YCONTx u
AITCHL B:CHIL

av=T7T0.5mV

A & B ... move both A and B cursors.

kX -YCON Tk

chl =
19mv

(X))
S0%

chz B (Y




7-4-9 Printing Waveform Recordings

Function

There are two methods of printing

(1) Pressing the PRINT key to print the X-Y plot. (The manual print function)
(2) Pressing the COPY key to print the screen. (The screen dump function)

PRINT key COPY key

Procedure
1) Manual print function et |:
W P [- o= e e

l

Pmm [@ ‘ - { GE,‘—!

= WAVE

L. [PRINT]

Print the X-Y plot on the screen.

VALUE 4

The A and B cursors have no effect
on the printing (and do not appear I
on the recording). l(

l CURSORY 1=t

(2) Screen dump function . l' &= tf‘l 1 |
L. ;——“._._—_—“——-_——z—-—_..___if-;‘__ _____ =

Prints an exact copy of the screen.

Provided that an X-Y plot is displayed on the screen, pressing the COPY and FEED keys
simultaneously prints a copy of the screen, followed by a listing of the settings, as
follows.

trigger :
chi:LEVEL 1 50%

trigger time
"81-08-30 10:35:52

1V/01Y oc
pos:50% it:

w<

Notes

«  When the screen is in other than display mode (excluding the floppy disk control mode),
pressing the PRINT key produces a listing of settings. This is the same as the printing
following the X-Y plot when the listing function is enabled. (See Section 18-5-7 "Listing
and Gauge Functions," and Section 7-5 "Interpreting Waveform Displays and Recordings.")

Related items

You can select whether or not to print voltage scales (gauges) and listings of settings when using
the manual print function. (See Section 18-5-7 "Listing and Gauge Functions" and Section 7-5
"Interpreting Waveform Displays and Recordings.")



7-5 Interpreting Waveform Displays and Recordings

Gauges (for the x-axis, read as though
rotated clockwise through 90 degrees) Listing

Display

*kX=-YContx

trigiCHL lv 3 S0O%
csSr:e A&GB A:ICHLI B:IiCHI!
_ PRVEN-2Y)
chl = (X))
Y Son
chZ & (Y
2V SO%
chl ®| 1Y
2V S04

chd H (Y
v S0

Pressing COPY and FEED simultaneously

Manual print

s 18 w 5
v Al 1 L
CHi+ CH2t CHI{ O
-5 =l -1 -5
v,\ 1L .
. EI T K] -1 l i H 3T m

Channel number of gauge

5

Listing of settings

\

function :X=Ycont

cursor e A:CHI B:CH1
dviBV

trigger
ch1:LEVEL 4 50%

trigger time
*91-09-10 00:45:32 ~—1

teH1
(XD

— Trigger ime

1v/DIV pc x1 ( h 1o
s0oiger Y of F if t € mbger
C(CH2)
Eihr vor. (RS0t sources all set
%k aviore  o0c « | Off, pressing the
-1 3‘~5?§v flt:OFF
3PS START key
DARK 1Vv/01lV oC x1
_scezigey flt:0FF .
/ . determines the
[AOE#E] : DARK
iOFF : :
: o )
E;SEE trlbger time
e vsn«zsz-va\ )
b " - 1" b
Setting of "position” Filter
A
r h)
xxs TRIGGER zxx
function X=Ycont trigger tiae
‘91-09-10 00.4%5:32
source OR
cht TLEVEL
levei :50x
stope 4
dot=line CLINE
ch2 (OFF
disptay clear :ON
ond  COFF Ixx SYSTEM zxx ¥ 0.15
{CHI) screen auto off :ON
xX) 1IV/DIV oc x1
—5302'23% fIL:0OFF end oFF grid type : NORMAL
t1CH2) ttart key backue:OFF
LIGHT 2V.’9é\°/ ‘?C‘ x1 ch-marker TON
RTINS VA externat iOFF beer sound 10N
(ETSAY 2v/01v '?$> ‘é tizgt & gauge L 3G
~1897 %%y FOF trig timing.START
LCH4)
ARK V0LV oc x4
_560:?§3X fi$:OFF tiner source:OFF
KAQEFE] : DARK
2igEE
LOFF
FIGK BEST 0TS Ty CGogS l l

Trigger settings  Settings in system mode .
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8-1 What is the Recorder and Memory Function?

8-1-1 Introduction

This function combines the recorder and memory recorder functions - while the recorder
function is operating, a trigger event can start the memory recorder function, capturing required
data and saving it to memory.

«  When using the recorder function and envelope function to capture high-speed transient
phenomena, it is still possible to use the memory recorder function to capture a section of the
data at high resolution on the time axis.

«  Simultaneous recorder and memory recorder operation
While the printer is producing a continuous record, you can use the memory recorder
function for detailed waveform inspection on the screen. '

« Reprinting
Whether waveform is held as recorder data (maximum 750 divisions) or memory recorder
data (maximum 6000 divisions) it can be printed as many times as required.

g | Recorder function

Trigger level o foees

Memory recorder function



8-1-2 Finding Reference Material in this Manual
(1) Basic function

See Section 8-4 "User Operations” (Sections 8-4-1 to 8-4-17) for operational details.
(2) Trigger functions

See Section 14 (Vol. 2). Depending on the application, there is a wide range of trigger types
to choose from.

(3) Memory division function
See Section 15 (Vol. 2).

The sequential save function allows a number of transient phenomena to be captured by the
memory recorder function, even while the recorder is continuing to operate.

(4) Using floppy disks

See Section 19 (Vol. 2).

The floppy disk drive provides a long-term storage mechanism for setting information.
(5) Scaling function

See Section 18-3 "Scaling Function" (in Vol. 2). 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.

(6) Comment function

See Section 18-4 "Adding Comments" (in Vol. 2). This provides a convenient means of
annotating printed recordings. '

(7) Screen auto off function B
(8) Grid setting

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

(9) Start key backup function

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

(10) Channel marker function . ) ]
) . » See Section 18-5 "Special Function
Prints the channel numbers on the recording. — Settings" (in Vol. 2)

(11) Audible warning setting '
(12) List and gauge functions

Voltage axis scales and listings of settings on
printed recordings.

(13) Logic waveform display intensity

Logic channel waveforms can be displayed
at two intensities.

(14)Smooth print function

This provides a memory recorder waveform
printout close to analog quality.
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(15) Connection to a computer via the GP-IB interface
See Section 20 (Vol. 2).
(16) Output to an external plotter
See Section 18-7 "Plotter Output" (in Vol. 2).
(17) Self check functions

See Section 18-8 "Self Check Functions" (in Vol. 2). This performs simple tests on the
unit’s functioning.

(18)By switching functions, the full range of memory recorder processing functions is available
for a captured waveform. Saving to floppy disk is also possible.
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8-2 Screen Modes

This section describes the status, trigger and display modes.
It also shows you where to look in this manual for further explanation of specific items.

See Section 18 for details of the system mode, and see Section 19 for details of the floppy disk
control mode.

8-2-1 Status Mode
Press the STATUS key to display the status screen.

Use the rotary knob to scroll the screen, or hold down the cursor [¥]key to see the special
function display.

— Function selected (See 8-4-1)
// Time axis range (See 8-4-2)
Fhkk STATUS Sk RECE&MEM ‘91;%;{;54 Shotlength(Sec8-4-3)
~ (3L w—TE -~
time/div . .
; Of ' S / L — Recorder waveform printing (on/off)
s 5 J .
o . (See 8-4-17)
b imter ree— Displayed waveform (Sgttln8g4 N
display ™M ee 8-4-
fo a SINGLE
L3ttt necmem EtNE\___\ Format (See 8-4-5) ‘ .
’ | Memory recorder interpolation function
chrannel Cconaiti1ons S 846
Analos ent ch2 gh3 ens | | Analog waveform display - (See 8-4-6)
drawina DARK LIGH D K LIGH . andrecordmg (SCC 8-4-7)
position’’ 'Ry €3y ‘&R 'E&9¥ I Analog voltage range
fotniine ofF  oFF  ofF  oFFITJ Analog wavelom origin
. - ut unit coupling
Logic drawing OFF QFF OFF OFF p ) -
= : ™ Input unit filter (Sec 8-4-8)
RECORD: | \\
*Logic waveform display
Status screen and recording (See 8-4-7)

%%k SFECIAL FUNCTION kxx L~ Voltage axis zoom function ,
* Y-a&xi1§ zoom (datad (disp) // -

ehi 31 - z (See §8-4-14)
cn3 x 1 - -
cnd e ) ) Superimposition function
(MEM ) , T > Memory
* over-write OFF (See 8-4-16) recorder
# memory div oFF function
\ J

~}_ Memory division function
(See Section 15)

b 1 2 S W10 i ]

Special function display
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8-2-2 Trigger Mode
Press the TRIG key to display the trigger screen.

Use the rotary knob to scroll the screen, or hold down the cursor|{¥|key to see the recorder

function trigger setting display.

— Function selected (See 8-4-1)

FEE TRIG xx RECemMEM T 19110900 4— Logical operator (AND/OR)
source aRrR
c

for internal and external triggers

LEVEL JwINDOW. M LOGIC W (etc) |

hi(A) LEVEL level sou
slope 3
FILTER OFF . .
ch28) aFF _| —Internal triggers
: -
ch3(c) OFF !
cha (D) oFF
external oFF tEXtCrnalUjgger
tris moae SINGLE Trigger mode
pre-trig % I&E'Uigger

Memory recorder trigger settings

— Trigger mode

(REC] '91~08~-04
trig mode SINGLE T3 20
trig timinsg START
timer source ON
start g- & 13:00
stop 9- & 15100
interval 2:i1Q:30
OFF |G N ]

Trigger timing

— Timer trigger

Recorder trigger settings



8-2-3 Display Mode
Press the DISP key to enter the display mode.

The following figures illustrate the display for both a recorder waveform display and a memory
recorder waveform display. (See Section 8-4-4 "Switching Between Recorder and Memory
Recorder Waveform Displays.")

The examples here show the display in single format. (See Section 8-4-5 "Format Selection.")

Recorder waveform display

Function and display selection
(See 8-4-1 and 8-4-4)

\ o Trigger settings (See 8-4-10 and Section 14)

Time axis range
(See 8-4-2)

A and B cursor
Printing setting settings (See 8-4-12)

(on/off) (See 8-4-17) ]

/wﬂ/\ﬁf\/\f\f\/\f\f\/\/\/ﬂ\lw\ﬂ\

Ch 1 origi A and B cursor
sositioning (Sec 8-45) | \f\/ \/ \/ \L\/-_\Z V - \? \/ \/ \/jl\/ \H] readout valucs

(See 8-4-12)

A _— _ — Voltage axis zoom
Analog waveform ] o e oo s o Tone=ow factors
display and recording BRCIEER BTSN (See 8-4-14 » 6-4-11)
o
(SCC 8-4_‘7) | 1" c.hi_ x 1 -: .ch. !x L«J“I"”é'.cm lynxoiliid” e <h:4 lsxolnu: '
sow ~50w -5y M -~ Sy I . SC&ICS (vertlcal

| OFF M DARK ] jciogrcOMcuny ) | ..
minimum and

Channel information maximum values)
(voltage range, input (See 8-4-7)
coupling and filter) (See 8-4-8)
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Memory recorder waveform display

Time axis range
(See 8-4-2)

Trigger settings (See 8-4-10

Function and display selection (See 8-4-1 and 8-4-4)

and Section 14)

Time axis zoom \\;\{caMEM* [tris:reEPEAT oy vt 507 | B Q %
20ms X1 Esr: T A88 A CHI B-CHLL\\
factor F — : I —
| (20m s /div) - . . . avz-3omv

(See 8-4-13) |

Time axis range =
e

™ A and B cursor
settings (See 8-4-12)

A and B cursor
readout values
(See 8-4-12)

|7 Voltage axis zoom

factors
(See 8-4-14 +» 5-4-15)

on display SO SO S R SR SO ST USUURORESRRP SO
(See 8-4-13) s
Channel origin S g
positioning
(See 8-4-8)
N e N T L
Analog waveform 8
display and
recording I e P e
¥y | -Sew g - g ¥ -GS0}
(See 8-4-7) | LiGrT M1 05: C)]

Channel information
(voltage range, input coupling and filter)

Scales

(See 8-4-8)
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8-3 Basic Operation Procedure

8-3-1 Operation Sequence

The flowchart below illustrates the sequence of operations involved in using the memory
recorder function. (The explanation to the right of the flowchart boxes is based on Section 8-3-2

"Operation Example.")

Start l
Determines the display
Select the format | and printed recording
b format.
ower on
l
“|Select dot or line displa
‘L ~ Select. for the memory recoxl?dcz
interpolation | fynction.
Input connection function
l
4 Determines which channel
Malke channel r channels to displ d
Select the recorder settings 0 €1S 10 display an
Function selection| and memory record and at what
function. intensity, and sets the '
voltage ranges, input unit
l coupling and filter for
1 each channel.
Set the time axis Set independent time axis .
range ranges for the recorder . Set the trigger source,
function and memory Make trigger | trigger types and
recorder function. settings conditions, the trigger
l mode, the pre-trigger, and
the trigger timing.
Set independent shot
Set the shot length| lengths for the recorder l
function and memory
recorder function. ] Press the START key
1 Begin to start measurement.
measurement
. Determines whether or
Sg&tglstg;l Oné:r not to make a printed d
recording as data is
captured. Press the STOP key
" End measurement| t0 end measurement.
Select screen Determines whether to
display waveform| display the recorder l
waveform or the
memory recorder After data capture,
{ waveform. Printed recordings| print the results.
l
! l
End
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8-3-2 Operation Example

This example illustrates the basic procedure for using the recorder and memory function; as an

example, the 8851 is connected to a signal generator, and we capture the waveform when the

signal generator is powered on.
(1) Power on the unit

Connect the power cord to the 8851 and press the power switch.

(2) Input connection

Connect a signal generator to the input terminals of channel 1 (the 8944 analog input unit).

Set the signal generator so that it outputs a 8 V p-p 1 kHz sine wave. After setting, power

off the signal generator.
(3) Select the function

Select the recorder and memory
function.

1. Press the STATUS key.

2. Move the flashing cursor
to the function indication.

3. Press the soft key.

(4) Set the time axis range

Set the time axis range to 1 s/division
for the recorder function (chart speed
1 cm/s) and to 1 ms/division for the
memory recorder function.

1. Either use the TIME/DIV key,
or move the flashing cursor to
the "time/div [REC]" item and
adjust the value with the [ t |
and soft keys or the rotary
knob, so that the setting is 1 s.

2. Move the flashing cursor to the
"time/div [MEM]" item and
adjust the value with the
and [+ ]soft keys or the rotary
knob, so that the setting is 1 ms.

Note: The value in parenthesis

Flashing cursor

/

*xxk STATUS %%k

k]
il
)
o

MEM -
.4 29
{REC)] {MEM]
timesdiy 4Q00ms Qus
(L .2%5us/8)
shot LSD IV
printer REC
display MEM
format SINGLE
dot-line{MEM] LINE
channe! conditions
Anatog chi ch2 cCh3 cha
drawing DARK LIGHT DARK LIGHT
range(/div) tomv tomv 1tomv 19omvV
position SO S0 SO S50Q7
couprling DC DC DC DC
filver QFF OFF OFF OFF
Logic drawing QFF QF F OFF QFF

MEMORY _JRECORD

kkk STATUS ok RECAMEM '91-08-07
129
(REC] ™
time/div J - m S|
(2 us/ S
shet LD IV 18DV

O o ne
mn Moes
m Mox<

under the "time/div [REC]" item is

the sampling period.
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(5) Set the shot length

Set a continuous shot length for the
recorder function, and the shot length
for the memory recorder to 30
divisions.

1. Move the flashing cursor to the
“shot [REC]" item, and adjust
the value with the [ t Jand[ ¢ ]
soft keys or the rotary knob, so
that the setting is CONT.

2. Move the flashing cursor to the
"shot [MEM]" item, and adjust
the value with the [ t ]and
soft keys or the rotary knob, so
that the setting is 30DIV.

(6) Set the printer output mode

Set the printer output mode so that as
soon as the recorder function is started

by the START key, printed recording begins.

1. Move the flashing cursor to the
"printer” item.

2. Press the soft key.

(7) Select screen display waveform

Set the screen to display the memory recorder waveform.

1. Move the flashing cursor to the "display” item.

2. Press the MEMI soft key.

dkkk STATUS kskxk RECS&MEM '91-08-07
131314
(REC [MEM)]
time/div 1 s ims
({25 u8/8)
shot CONT 3D 1V
printer REC
display MEM
formazt SINGLE
dot-line(MEMI] LINE
Channel conditions
Analog chi ch2 ch3 cha
drawing DARK LIGHT DARK LIGHT
range(/div) tomv tomv tomy tomv
position SO SO% 50% SO
coupling DC DC DC oC
filter OFF OFF OFF OFF
Logic drawing QFF OFF OFF OFF
EREETETE  ERE
*kkk STATUS k% REC&MEM ’91;28—?7
33
[REC {MEM]
time/sdiv 1 s ims
(25us/S)
Shot CONT 30D1 vV
printer RE
display MEM
format SINGLE
dot-line(MEM] LINE
channel conditions
Analosg chi cnh2 ch3 ch4
drawing DARK LIGHT DARK LIGHT
range(sdiv) Qmv toemv 1omv tomy
position SO SO SO S 9
coupling DC DC oc DC
fitvear OFF aFF QFF QF F
Logic arawing OFF OFF OFF OFF
OFF REC
Fkk STATUS sk REC&MEM 91-28-07
13:3¢
(REC] IMEM)
time/saiv L s ims
(25us/7835)
Snot CONT 30D 1V
pPrinter =)
display Meﬂ
format SINGLE
dot-1ineg(MEM] LINE
channel conditions
Anatlog Ch chnz ch3 Ch 4
drawing DARK LIGHT DARK LIGHT
range(/div) tomv Ltomy tomy tomv
rCcIition S04 sQY so% SCY
coupling ocC DC oC oC
filter OFF OFF OFF OFF
Lo3ic drawing OFF QFF QFF OFF
REC MEM
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(8) Select the format
Select the single format: displaying and Kxk STATUS ik RECEMEM "s1-93-01
recording on a single time axis. . , tREC ) tmEMT
. time/div (éSis/S) ims
1. Move the flashing cursor to the shot CONT zep1v
"format" item. printer ReC
format’ ETReCS
2. Press the |[SINGLE SOf(kCy. dot-line(MEM] CINE
channel conditions
ANalog chi ch2 ch3 chaé
drawing DARK LIGHT DARK LIGHT
range(/s/dliv) tomv tomyv tomv tomv
position SO S04 sSe % S0
coupling DC jo N> DC DC
filter OFF OFF QF F CFF
Logic drawing OFF OFF QFF OFF
ISINGLE W DUAL W8 quad |
(9) Select interpolation function ,
Select the straight line interpolation Rk STATUS nEoemen oiisiseT £
funCﬁOn(leUEl time/div teSe,s) tms e
shot CONT 32D 1V

1. Move the flashing cursor to the

1" : (L3 printer REC
dot-line [MEM]" item. aisplay o WNEN
format I
dot-linetMEM]
2. Press the soft key.
channel! conditions
Analog chit ch ch3 ché4
drawing DARK LIGHT DARK LIGHT
range(/div) LemvVv temv tamy temv
position S S0 SO 507
courling DC DC DC DC
filter OFF OFF QFF OFF
LOgic drawing OFF oFF OFF OFF

DOT | LINE. |
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(10) Make channel settings

Display and record channel 1 only, in
high intensity. Set the voltage range
to 5 V/division, the origin positioning
to 50%, input coupling to DC and the
input filter off.

1. Flashing cursor ... "chl Analog drawing"

Press the soft key.

2. Flashing cursor ... "chl range"
Setto 5 V.
You can also use the channel 1 range

key, without moving the flashing cursor.

3. Flashing cursor ... "chl position"
Set to 50%.

4. Flashing cursor ... "chl coupling”
Press the [DC].soft key.

5. Flashing cursor ... "chl filter"
Press the @ soft key.

6. Flashing cursor ... "chl Logic drawing”

Press the @_F—_F] soft key.

7. Similarly set the "Analog drawing"
and "Logic drawing" items for
channels 2, 3 and 4 all off.

8-13

kkk STATUS kkxk RECGMEM s1;09-01
tREC tMEMY
time/a.v s ims
(25us/S)
snot CONT 30D IV
printer REC
display MEM
format SINGLE
d0T=11inetMEM] LINE
channel conaitions
Analos oy chz cn3 cha
darawing LIGHT DARK LIGHT
ranget/div) 10mV  L@émV  1QgmV  1amvy
position S04 SQ% SO% sS0%
courling oc oc pc 1]
filter OFF oFF oFF aFF
Logic drawing OFF OFF QFF OFF

| OFF B Dok B LG

o oFF B SooHS M SH= ]

j - OFF B DARK B L1GHT |

cFe I 0 o

*kxx STATUS sxx RECSME M '91-09~01
14:48
LREC tMeEM)
Timesdiv is tms
(2Sus$/S)
snhot CONT 30D 1V
printer REC
g1 sSPlay MEM
formact SINGLE
d40t-1Line{MEM] LINE
channel! conditions
Analog ni ch2 en3 cha
darawing DARK OFF QFF QFF
range(/div) sV temv 1emyv tomv
position SO% SO% 507 S04
coupling DC DC Dec DC
filiter QFF OFF QFF QF F
Logic drawing OFF QFF OFF QFF

[EtioR T FECORD HECELIEL

Screen after settings have been made




4 (11) Make trigger settings

Memory recorder function ... use only channel 1 as a window trigger source; set the upper
level to 55%, the lower level to 45%, and select the logical OR of the channels. Set the
trigger mode to single, and the pre-trigger to 10%.

Recorder function ... set the trigger mode to single, the trigger timing to START, and the
timer trigger off.

Switch off the timer trigger.
1. Press the TRIG key.

X . T:;M‘;RXG L L RECSMEM '91;ﬁ?g?l
First make the memory recorder settings. source CE!
cnil ta) afFF
2. Flashing cursor ... "source" (at the top)
cn2(B) CFF
Press the soft key. ens e, e
3. Flashing cursor ... "ch1(A)" PP ors
Press the [WINDOW| soft key. external  oFF
s 1" 1 Trig moae SINGLE
4. Flashing cursor ... "upper preetria o

Set to to 55%. 2 | e
5. Flashing cursor ... "lower” 3 By
Set to to 45%. 4| oe— ————
6. Set all of channels 2 (B), 3 (C) and S| S m—m—
4(D)Off. BRGNS ECOECN ZOUFCIUN SN KA
7. Flashing cursor ... "external” 6 BRI DOEEIE e
Press the soft key. TG WO MO
8. Flashing cursor ... "trig mode" T || Mo w—
Press the soft key. ’ i
9 B— E—C—
9. Flashing cursor ... "pre-trig" 10 —
Set to 10%. Lo | s s
12+ EWEE

xxx TRIG *x%xx *891-09-01
CMEM] L4:83
source oR
cht {A) WINDOW upper sS5%
lower 4s %
ch2(8) QFF
ch3(CH aFF
cha(D) QFF
extarnat oFF
tris moae SINGLE

pre-trig L%

FrEch I ECoRs - ConTlEE T e

Screen after settings have been made
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Screen appearance after completing settings

Next make the recorder trigger settings.
(The soft key indications are shown

. (R bl '91-08-07
on the previous page.) vr
e

c
8 mocde SINGLE 13:27
3 timing START

10. Flashing cursor ... "trig mode"

Press the soft key.

11. Flashing cursor ... "trig timing"

Press the soft key.

12. Flashing cursor ... "timer source”
Press the [OFH soft key.

timer source

| OFF. B O N

. Screen after settings have been made

(12) Starting measurement ' st
wsvsrzmﬁ smarus]l o rma | [ oise JIIT vere E]ﬁ Fo |

Press the START key to start s )
measurement operation. The printer [t ]| [orv ]| om0 ) dﬂfuﬁ%
will begin to output the waveform - ‘ ‘
from the recorder function. [—
1. Press the START key. I

The LED above the START |

key hghts i:uaso"v
2. After about five seconds, i

power on the signal generator. 5

As the output of the signal :

generator comes on, the memory
recorder function captures 30
divisions of data. When this data START key STOP key
capture is complete, the waveform

is displayed on the screen.

(13) Ending measurement

Since the recorder function shot length is
set to continuous, the unit will continue
to record until you press the STOP key.

1. Press the STOP key.
The LED above the START key goes off.

15:40:51 L00:00:10

tmsacsdav

Recorder function waveform



(14) Printing the memory recorder waveform

Press the COPY and FEED keys simultaneously to copy the displayed memory recorder
waveform to the printer.

1. Press the COPY and FEED keys simultaneously.
The waveform on the screen and the setting information is printed.

Since the 8851 uses thermally sensitive paper, to keep a permanent copy of the
recording, it is recommended to take a photocopy.

R

fungtion :RECIMEM
timasdi i1
imasdiv iws,
(2m2rdiv)
cursor:OFF

trigyer ISINGLE
chl:WINDOW 45~55x
pre-trigger:iox
trigger time
‘91-09-01 15:40:57

1
R% SV/DLV 214
pas:iS0x fit

10avV/0t [+1o4
pos:50x  fit:

OFF 10uV/DIV oCc X1
pos:50x% f1t:OFF

. : v
R —— ‘e - IR | "S1—09—1

Memory recorder waveform

(WithX1/2 compression factor applied to the time axis)
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8-4 User Operations

8-4-1 Function Selection
Function

First select the function to be used for measurement. There are four functions: memory recorder,

recorder, X-Y recorder, and recorder and memory. In this case, select the recorder and memory
function.

Procedure

You can carry out the setting in status mode, trigger mode or display mode.
(1) In status mode

2
.
1. Select status mode.
. R kkk STATUS skoksk 91-09-01
2. Function selection (REC) cmems 8
time/div ?%Qgﬁs/s) 100us
Press the REC&MEM] soft key. shot 18D TV 15D 1V
,,,,, This selects the recorder and Brinter REC
memory function. feiitinecmemy STUTRE
(MEMORY, RECORDER, X-Ycont, ——————— channel conditions
REC&MEM) ArEre8ins p&Rk L1ERT o&RR Li&RT
range(/div) (omV 1omv tomv tomv
position SQ% Sex 507 So%
coupiing DC DC DC bC
filter QFF OFF OFF OFF
. Logic drawing OFF OFF OFF OFF
(Soft key indication is "RECORD".)
(2) In rigger mode
After pressing the TRIG key for the £RE TRIG wkk 'si-ps-0:
trigger mode, make the function selection | source or '
in the same way as in the status mode. _— eni A oFF

The soft key indications are the same.
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(3) In display mode

1. Select the display mode.

2. Select the function, and the waveform
display.
Press the soft
key to select the recorder and memory
function in the same way as in the
status mode. At this time the soft key
indications change, to
and [rec&MEM], indicating
the waveform to be displayed in capitals.

(MEM, REC, X-Ycont, REC&mem,
rec&MEM)

MEM: short for MEMORY

REC: short for RECORDER.
Soft key indication is RECORD.

REC&mem: display recorder waveform.

*l‘ec&lMEMb& trig:sinN free run
1OQusS X1 QFF

CHTRRTT ) anEy
LomV, 50x ‘1omy :

W scm-‘l RO
SQx LomVv SQOx tOomv .

o

v
SO

SECCORD = & C e

rec&MEM: display memory recorder waveform.
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8-4-2 Time Axis Range Setting
Function

This sets the speed at which the input signal waveform is captured (memory recorder function)

and the chart speed (recorder function).

The "time/div" setting indicates the time for one division on the time axis.

For both recorder and memory recorder functions, the sampling period is 1/40 of the memory

recorder time axis range setting.

Procedure
You can carry out the setting in status mode or display mode.

Nt
ne

(1) In status mode
1. Select the status mode. dkk STATUS sk RECEMEM 21-09
16
2. "time/div" [REC] [MEM] P ———inesain e B
. . shot L8019 15D 1V
Set the time axis range for each of .
the two functions. GTipicsy Rec
. LSt inecmeny SUGRE
By using the TIME/DIV key, you
can set the time axis range for the [ craennel conditions
recorder function without moving STt FN DARK L1GAT DARE L1EAT
theﬂashlngcursor. range(/div) (tomvy tomy temv tomv
DOS!(@OH ERA S % S2Y 5Q %
[REC] ... (400 ms, 500 ms, 15,255, soygiins o2F  o2E  2f 2
55, 10 S, 203, 1 mln,me,Smm, Logi1C drawing GOFF DFF nFF oFF
10 min, 20 min, 1 hour) A —

[MEM] ... (100 us, 200 us, 500 us,
1 ms, 2 ms, 5 ms, 10 ms, 20 ms,
50 ms, 100 ms, 200 ms, 500 ms,
1s,25,55)

Note: Some combinations of recorder and memory recorder time axis settings are not
possible. See Section 2-2 "Tables" for details. Changing the recorder time axis
setting may, therefore, automatically change the memory recorder time axis

setting.

3. The value in parenthesis under the "time/div [REC]" item indicates the sampling period.

This is 1/40 of the memory recorder time axis setting.
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(2) In display mode
1. Select the display mode.

P
b}
m
ol
Jlele
Vo

2. Set the time axis range for the
recorder function.

By using the TIME/DIV key, you
can set the time axis range without
moving the flashing cursor.

(400 ms, 500 ms, 1s,25,5s,

10's, 20 s, 1 min, 2 min, 5 min,
10 min, 20 min, 1 hour)

© e mx

U el T e L
1OMU 0% -10mMY "S0% LOmMY S0%:iemv Sox

. ch[ ..:;(. .

Recorder waveform display

My Trig:SINGLE e run
X1 csr

fre
CQFF

3. Set the time axis range for the
memory recorder function.

By using the TIME/DIV key, you
can set the time axis range without
moving the flashing cursor.

(100 s, 200 ps, 500 ps, 1 ms,
2 ms, 5 ms, 10 ms, 20 ms, 50 ms,
100 ms, 200 ms, 500 ms, 1s,25s,55s)

See the procedure in status mode (1)
above and Section 2-2 "Tables" for Lom e fsor 1 5nT sor 1on Sor 1ome 'sen |
details of the relationship between ——

the two time axis settings.

@ u S /div)

Memory recorder waveform display

Note: See Section 8-4-4 "Switching Between Recorder and Memory Recorder
Waveform Displays" for more details.
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8-4-3 Shot Length Selection

Function

Sets the recording length (number of divisions) for a single shot measurement of both recorder
and memory recorder functions.

Procedure

1. Select the status mode.
2. "shot" [REC] [MEM]
Set the two shot lengths.

[REC]

(MEM]

.......

(15, 30, 75, 150, 300,
750D1IV, CONT)

(15, 30, 75, 150, 300,

750, 1500, 3000, 6000DIV)

2

*kk STATUS x%x*x REC&MEM
(REC
timesdiv 400ms
(2.5us8/8)
shot . 15D TYH
printer REC
display MEM
format SINGLE
dot-linelMEM)] LINE
channel conditions
Analog Ch ch ch3
drawing DARK LIGHT DARK
range(/div) foemv temy tomy
position S0 S0% SQY%
coupling DC DC DC
filter OFF OFF OFF
Logic drawing OFF QF F OFF

-
[n]y)
Ty
~h

o o ue
m moed
momoxc

H




8-4-4 Switching Between Recorder and Memory Recorder Waveform Displays

Function

This function switches the screen display between the recorder waveform and the memory

recorder waveform.

Procedure

You can switch in status mode or display mode.

(1) In status mode
1. Select the status mode.
2. “display"

Select whether to show the recorder
waveform or the memory recorder
waveform in the display mode.

(REC, MEM)

REC .......... display recorder waveform.

MEM ........ display memory recorder
waveform.

(2) In display mode
1. Select the display mode.

2. Select whether to show the recorder
waveform or the memory recorder
waveform.

You can also switch to a
different function.

(MEMORY, RECORD, X-Ycont,
REC&mem, rec&MEM)

RECé&mem: display recorder

waveform.

rec&MEM: display memory

recorder waveform.

*kk STATUS *kxx*x

time/div
shot

printer

display

/////”’format
2,. dot-line{MEM]

Channel

[sNi)
-5 -
wo
€0
0
T
-

AT~

m wOv"
- ~00p

O —~cud

-
o]

conditions

ol
-

[n]e}
E
ETS

n ch
LIGHT DAR

1

0o 0 s
m moe3l
moMox<
QO o ne
m muesn
m o Moxc

)
m
y)

HE V)

run

| chl Wx L
tomy:

S T ha k1

Cchzmxt e mx i,
S0x L@mMV (50% 1@mMV SQ0% L@mMV: S50z

MEMORY IRECORD | REC2memniireCaiMeM




8-4-5 Format Selection
Function

Selects the format for display and printing. There are three possibilities: single, dual, and dual
(print quad).

The recorder and memory recorder functions both use the same setting.
Display and printing formats
(1) Single

The waveforms are displayed or printed superimposed on a single time axis. (Maximum 4
analog waveforms and 16 logic signals)

Input
Input
/\/\/ -
(2) Dual N -

The waveforms are displayed or printed on two time axes, one above the other. (Maximum
4 analog waveforms and § logic signals in each window)

» WY o
AV 2NV

(3) Dual (print quad)

The waveforms are printed on four time axes. (Maximum 1 analog waveform and 4 logic
signals on each axis)

The display format is the same as in dual format.

EAVAVAVAN
N\/\/\* AAAA

Input ﬂ m

Input / N /

Printed output only




Procedure
1. Select the status mode. *¥%k%k STATUS skkk RECE&MEM rEires-on
2 "fOITnat" time/div gggg; ftggz‘;
. (2.5us/798)
. N shot LSD 1V 1SD1vV
Select the format for display and \pr fen
P ri
printing. format’
. dot-1ineiMEM]

Pressing the|quad| soft key _

selects the DUAL (print quad) raies nennel censrient -

. chit cn ch cha
format. ‘\\gﬁgggns DARIf LIGH; Damf LIGH;
(SINGLE, DUAL, DUAL (print quad)) peSfiica’v’ ‘g8y ‘23 ‘Igy 2%y

coupling DC DcC DC o=
filter OFF OFF OFF OFF
LOgic drawing QFF QFF QOFF OFF
S iNGLE
3. "graphl'
If DUAL or DUAL (print quad)
format was selected in step 2, use “TEGRUETY L9t INGLE gree run

these settings to assign each analog
input to one of the two display
windows (1 or 2).

1 .. upper window (time axis)
2 .. lower window (time axis)

chi Bx L : chz mxL . chl mx
Ltomy. S0z LemV -S0x (@my

INENCRY JEECORD [FeCEME]

Notes

- In DUAL (print quad) format, the printer automatically assigns the four analog channels one
to each of the four time axes, in sequence channel 1 to channel 4.
See the Notes on format selection in Sections 5-4-5 and 6-4-4.

The logic channel display and recording positions are not variable.
See the Notes on display and recording channel settings in Sections 5-4-8 and 6-4-5.

»  When using the recorder and memory function, the memory recorder X-Y format is not
available.
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8-4-6 Interpolation Setting
Function

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

The recorder function display is not affected by this setting, and always uses straight-line
interpolation.

*rec8MEMx Trig:SINGLE free run kreC&MEM%x tTr1g:SINGLE freae run
L2Qdus X4 CSrIOFF L1J¥B3us X4 CsSriOFF
(100 uS/av) [ c1e0usan
_
i
) v Y, i
el BxL . chzOFF . chd OFF ens orp chi @x L o ch3 OFF cha OFF
1omy. S§0x 12mMYV  SQ0% 1OmY  SQx 10mYV  S2dx tomyV. S52x .tdmMV .50Q 1AMV SQy% 1emV  Sox%
EEsErameE  PNRRORSEEN NP SR DRI MRS
Dot mode Line mode
No linear interpolation. Linear interpolation. -

The sampled values are displayed

This gives a more readable display.

exactly as measured.

Procedure
1. Select the status mode.
" N " kkAk STATUS kxk¥k REC&MEM ’91-0?'21
2. "dot-line" [MEM] N cmeh 32
N 2 time/div ?g@gss/s) {QQus
Select whether or not to carry out ¢~ . shot 1S5 14 LsD IV
hneafimtceir}zolauon on the memory \if inter ME M
recorder data. isplay M
i Tnecmem: sx
(DOT, LINE)
channel conditions
ANalog ch cChZ cn3 cha
drawing DARK LIGHT DARK LIGHT
ransé(;div) tomy 1omvV tomv fomvy
rOosi1tion SO SQ% SQ% 5Q0%
coupling oC DC DC DC
filter QFF QF F QFF QOFF
Logic drawing OFF OFF QFF OFF
D07 WLINE |




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

If using a long shot length, and compressing the time axis, any setting which requires the
screen to be redrawn (such as scrolling on the voltage axis) can take an appreciable time.

« Logic channel displays are not affected by this setting. They are always subject to linear
interpolation between samples.
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8-4-7 Display and Recording Channel Settings

Function

A maximum of four analog channels and 16 logic channels are available on the 8851.
These settings determine which channels are displayed or recorded.

The analog channels can each be set independently, but the logic channels can only be set in
groups of four.

Procedure
You can carry out these settings in status mode or display mode.

(1) In status mode
1. Select the status mode. wgk BTATUS ks RECEMEM 3iri0-08
2. "Analog drawing" TrmeseLy %‘?:%“‘;‘%m toels
. . . shot 18D [V 18D 1V
This setting determines for
pPrinter REC
each analog channel whether dispiay L RED
or not it is displayed and 2] #or-linermMEM) LINE
printed,andifsoatwhat N channel conditions
intensity. N”‘é#‘éfing chy| gh2  chs cha
(OFF, DARK, LIGHT) 3 cansecsaivs [ranv| somy  temu -
. . CSupiing "se| e Bt :
OFF .......... no display or recording N fiiter OFF| G©oFF  oFfFf :
. o . B Logic drawing QFF OFF OFF
DARK ...... high intensity display, 2T
bold printed recording e
LIGHT ...... low intensity display, fine Settings for channel 1
printed recording ) ‘ e o
For details of the "range," "position," "coupling,

and "filter” settings see Section §-4-8 "Input Unit
Range, Position, Coupling and Filter Settings."

o "o '

For details of the "range,"” "position," "coupling," and "filter" settings see Section 8-4-8
"Input Unit Range, Position, Coupling and Filter Settings."

Notes: If an input unit is not installed, the corresponding channel settings will all appear
as "-" as in the case of channel 4 in the figure.

In dual or dual (print quad) format, the "graph" item also appears, to show which
time axis the channel is assigned to. (See 8-4-5.)

3. "Logic drawing"

These items switch display or recording for the logic channels 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.
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(2) In display mode
1. Select the display mode. Top TIISANEMT LISTREFESTLERES TU°
( 1oousram Lo

The setting procedure is the same, value » S
whether the recorder waveform or
the memory recorder waveform is
displayed.

2. For each analog channel or group
of four logic channels, select
whether or not to display and record.
You can also select whether to
display input unit inforrnatlon Or Bottom I;g\éng SQz 4 ':'asn \-1 . 1S Q% 1 g‘fn s * LS D% Lo

scale information
(top and bottom values).

OFF, DARK, LIGHT, (logic), (scale)

I
(unit)
Screen indications
OFF ... off
BB . DARK (high intensity)

.. LIGHT (low intensity)

(logic) ...

Voltage axis zoom factor

Taking .- A
channel 1 (See 8-4-14 "Voltage Axis’
as example /2 Zoom Function")
chi l v
{omv: 50y
Input unit information’
I display
Scale information
...... chi. WL
~ Son -Top value
v =5 00— Botom value

determines whether or not to display and record each group of four logic

channels. Pressing the soft key toggles the setting 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.

(scale) ...

pressing the soft key switches to the scale display (showing the top and bottom

" values on the vertical axis); the soft key indication changes to "(unit)".

(unit) ...

pressing the soft key switches to the input unit display (showing the voltage

range, input coupling and origin positioning); the soft key indication changes

to "(scale)".

Switching between the scale and unit displays affects all channels together.
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»  When an input unit is not installed

Only the soft keys for setting the
logic channel display and
recording and for switching
between the scale and unit displays
are present.

<(logic), (scale)
)

(unit)

Notes

mx 1l o2 mxt : chimxi: i chal=]
;. BO% temV (i50% 1.omV S50 : P : :

Flashing cursor

The input unit display shows the voltage range and position settings for the channel, whereas
the scale display shows the range of values actually appearing on the screen for the captured
waveform data. If, therefore, you change the input unit range and position settings, the
values in the scale and unit displays may be different.

« If the scaling function is enabled, the scale display shows the values after scaling.

(See Section 18-3 "Scaling Function.")

For details of the setting and positioning of logic channel displays, see the Notes in Sections

5-4-8 and 6-4-5.



8-4-8 Input Unit Range, Position, Coupling and Filter Settings
Function

These settings determine the range, origin positioning, and input unit coupling and filter for each
channel.

Procedure
You can carry out the settings in status mode or display mode.

(1) In status mode

1. Select the status mode.
*kk STATUS skkxk RECA&MEM ’91-.;2?532
2. "range(/div)" igsgs, o tesnd
- (2.5u8/8) #
Set the voltage range. shot LSV Lspiv
The value set is the voltage Bispiay ME M
. e e s format SINGLE
difference for one division 2 dot-linetMEM] ~ LINE
on the vertical axis, when 5 \________ channel comditions
the zoom factor is set to X1. N N anaios TRTl ch th3  cha
drawing DARK| LIGHT DARK -
4
You can also use the range T \Nrangecsaiv) tomy  tomy )
key for each channel, without 5 4 [™\23357:9% sex|  sgxr  sar z
moving the flashing cursor. | riter oFF) @FF  OFF -
LogIC drawing OFF OFF OFF OFF
(10mV,20mV, 50 mV, 100 mV, | s -H/
200 mV,500mV,1V,2V,5V,

10V,20V,50V) ,
Settings for channel 1
See 8-4-7 "Display and Recording Channel
Settings" for details of the "Analog drawing"
and "Logic drawing" items.
3. "position"

This determines the position of the zero voltage (from -100% to 100% of the range, in
1% increments).

(See the Background information below.)

The[ ¥ Jand [ t |soft keys change the value in 1% steps; the [10% J| and [10% T} soft
keys change it by 10% steps.

4. "coupling"

Determines the input unit coupling.

(GND, AC,DC)

GND ........ the input unit is not connected.
This enables zero potential checking.

AC ... capacitor in series.
This removes DC components from the input, and measures the AC
component only.

DC ............ input signal directly connected to amplifier.

This allows measurement from the DC component.
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5. "filter"

This determines the low-pass filter setting in the input unit itself.

(OFF, 500Hz, 5Hz)
OFF: no low-pass filter used

500Hz: use a low-pass filter with a cutoff frequency of 500 Hz

SHz: use a low-pass filter with a cutoff frequency of 5 Hz

Note: As shown for channel 4 in the figure, if no input unit is installed, the settings (2 to

"o
< .

5) are all shown as

(2) In display mode
1. Select the display mode.

The setting procedure is the
same, whether the recorder
waveform or the memory
recorder waveform is displayed.

If the input unit information

is not shown as shown in the
figure on the right, move the
flashing cursor to the position

to the right of one of the channel
indications "ch1" to "ch4" and
press the soft key.

2. Set the voltage range in the same
way as in the status mode
(see (1) above).

You can also use the range key for
each channel, without moving the
flashing cursor.

(10 mV, 20 mV, 50 mV, 100 mV,
200 mV,500mV,1V,2V,5V,
10V,20V,50V)

In the screen display, the "V"
is omitted.

3. Set the input unit coupling.
(GND, AC,DC)
On the screen AR
these appear as (/’}7 , ’\7 , V)

See the explanation in (1)
"In status mode" above for the
significance of these settings.

: ch}lxi |
50/ xemv SO -

TRy mx 1 o eE Mk
| Lemv: sox ‘temv

9 | o ——

Cchy @t

chi
so/ ftomv Sox.

X1 ch? M x
Lom@ 507 1OmV

chd -

3 ERCTIE UG R

chi Hix T s mx,
tomy %sm) LQmV so/ 1emy  §0%:

cM L

|

L 7 W10z L Qo 10% ot M 0 ady |

Taking channel 1 as an example
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4. Set the origin position (the position of the zero voltage). (from -100% to 100% of the
range, in 1% increments).

(See the Background information below.)

The [+ Jand [t |soft keys change the value in 1% steps;_the [10% {| and |10% T} soft
keys change it by 10% steps. For an explanation of the soft key, see 8-4-9 "Zero

Adjustment." :
Note: It is not possible to change the filter setting in the display mode.

5. The origin position (the zero voltage position) for the currently captured waveform is
shown on the screen. (For example, the label "1" indicates the origin for channel 1.)

Background
The origin (the zero voltage position) is as follows.
100% —T1—
50% —— Displayed portion
0% —— !
i |
| |
509% —1— | Portion outside !
i display !
| :
! ]
} !
-100% —— e !

The value of the "position” setting determines the origin. The origin can be inside the display
area (0% to 100%) or outside (-100% to 0%) and below it.
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8-4-9 Zero Adjustment
Function

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.

Procedure

Always allow at least 30 minutes warming up before carrying out this procedure, to ensure that
the internal temperature of the unit has stabilized.

1. Select the display mode.

e run

2. If the input unit information is wre
not shown as shown in the figure !
on the right, move the flashing
cursor to the position to the right
of one of the channel indications
"chl" to "ch4" and press the

soft key. _ ~ .
3. Press the soft key.
This carries out the correction . f
for all channels simultaneously.
Repeat the process after D foi L o
changing ranges. 130 ¥ Lone Emm 1 tn Y w1 on s Eem
Softkeys ... (3 [t ), ; - ——
[0aa) N

CB8MEM*X Tri1g:SINGLE fre
QR usS X4 cCsSr:0FF

100 usSdiv)

Notes
«  Allow at least 30 minutes warming up after powering on before carrying out zero adjustment.
«  Zero adjustment is not possible while the unit is measuring.

»  The zero adjustment takes effect in the input unit. Always, therefore, repeat zero adjustment
after changing input units.
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8-4-10 Trigger Settings

Function

This function includes all trigger-related settings.

Different sets of trigger functions are available for the recorder and memory recorder functions.

Memory recorder function

°

Trigger conditions for each channel, and logical operator with external trigger
The trigger conditions for each channel can be set, and AND or OR selected as the logical
operator with the external trigger.

Trigger conditions
The trigger conditions for each channel can be set.

External trigger
The setting determines whether or not a signal from the external trigger terminal is used as a

trigger source.
Trigger mode

Pre-trigger setting
Determines the percentage of the shot length which is before the trigger.

Recorder function

Trigger mode

Trigger timing setting
This determines whether a trigger starts or stops recording, or both.

Timer trigger setting
This allows timer controlled triggering.

Procedure
All settings can be carried out in trigger mode. Basic settings can also be carried out in display
mode.
2 3 4
(1) In trigger mode I/
1. Select the trigger mode. THEM TS wwx L”%”'MEM erretadt
source [oR]
First make the settings for the chicar [TLever]| jievel sox
memory recorder function. FILTER  OFF
ch2(8B) WINDOW upper TS %
- lower 254
2. Set the trigger conditions for R IR B PV TR b
each channel, and select the chacoy | Locic| |pattern wioxxx
logical operator (AND or OR) FTter ofF
with the external trigger. externai  OfF 5
(AND,OR) trig mode SINGLE
pre-trig Q%
O R M _AMND |
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. Select the trigger type for each channel.
(OFF, LEVEL, WINDOW, LOGIC, GLITCH, TIME OUT)
See Section 14-2 "Internal Triggers" (14-2-1 to 14-2-6).

Note: If you set the external and internal trigger logical operator to AND in step 2
some settings are not allowed.

7

. Set the detailed conditions for the setting in step 3.

See Section 14-2 "Internal Triggers" (14-2-1 to 14-2-6).

. "external"

Enable or disable the external trigger. (OFF, ON)

See Section 14-3 "External Trigger".

. "trig mode"

Set the trigger mode.

(SINGLE, REPEAT)

SINGLE ... the trigger signal is only effective once, after pressing the START key.
REPEAT ... the trigger signal is effective repeatedly.

See Section 14-5 "Trigger Modes."

. "pre-trig"

Set the percentage of the shot length which is to be before the trigger.

0, 2,5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100%, and -50% to0 -950% in 50% steps)

Note: When a positive pre-trigger setting (2% to 100%) is made, if a trigger occurs
before the pre-trigger interval has elapsed, the trigger applies immediately.
(No-wait operation) :

See Section 14-6 "Pre-Trigger and Trigger Timing."

Next make the settings for the recorder function. 8 8 10

. "trig mode"
Set the trigger mode. tfis moae SINGLE// ARt
(SINGLE, REPEAT) Trie rimins o START

timer sourcse OFF

SINGLE ... the trigger signal
is only effective once,
after pressing the
START key.

REPEAT ... the trigger signal is
effective repeatedly.

See Section 14-5 "Trigger Modes."
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9. "trig timing"
Make the trigger timing setting.
(START, STOP, START&STOP)

Soft key indication is "- & -".

START: recording starts when the trigger is applied.

STOP: recording starts when the START key is pressed, and stops when the
trigger is applied.

START&STOP: recording starts when the trigger is applied, and stops when the trigger is
next applied.

See Section 14-6 "Pre-Trigger and Trigger Timing."
10. "timer source”

Set the timer trigger.

(OFF, ON)

See Section 14-7 "Timer Trigger."

(2) In display mode
1. Select the display mode.
When the memory recorder waveform is displayed:

. 2 3 4 3

2. Set the trigger mode for the [ / \
memory recorder function. wessguens or o ETHTT El‘]_%@;v e — o
(SINGLE, REPEAT) = ' |

See the procedure in trigger
mode in (1) above, and
Section 14-5 "Trigger Modes."

3. Select the channel. o :

(CH1, CH2, CH3, CH4) e e

If all channels are setto "OFF" | |

in trigger mode, the indication : C
free run appears. Lce';:n > isfhaz :13‘%{15“5 ox 1ome Sor 1ony s o1

If, however, the external trigger

1s enabled the indication is

"external”, and if the timer

trigger is enabled, it is "timer".

4. Make the detailed settings for the trigger type (other than LOGIC) set for each channel in
trigger mode.

Trigger types set in the trigger mode cannot be changed in display mode.
See Section 14-2 "Internal Triggers" (14-2-1 to 14-2-6).



. Set the percentage of the shot length which is to be before the trigger.
0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100%, and -50% to -950% in 50% steps)

See the procedure in trigger mode in (1) above, and Section 14-6 "Pre-Trigger and
Trigger Timing."

When the recorder waveform is displayed:

. Set the trigger mode for the recorder function. 6\ 17 8
(SINGLE, REPEAT) \ |
See the procedure in B T e A —

trigger mode in (1) above,
and Section 14-5
"Trigger Modes."

. Same as 3. e : o e
. Same as 4. R e

CchiHx L chz mxL_ . chd Ex L che mx L P
{tomVv: S0Q% tomvV SE0x tomV SQ% 1omvV S50

ER Y= REPE™T




8-4-11 Starting and Stopping Measurement Operation

Function

The START and STOP keys control the measurement operation mode of the unit. The LED
above the START key is lit when in recorder measurement operation mode.

Procedure

1. FTaRT

Start measurement operation.

2. 5708

Stop measurement operation.

Notes

-
MENU
frstemll [[starus]l § rac | | ose flI]] HELFJ%J [ﬂ Fo b
PRINTER/ (T UNPUT RANGE[ )
. ii PRINT“ 3[ copy ﬂ [ﬂ FEED H Cauro )
T WAVE
\ vatue L @
3 AB CSR
ALB
)
— |
‘CURSORY ) =
| A ql l 1s*m‘mj
| < 1>
\4 1[ g sToP
START key STOP key

The recorder function is the principal operation in the memory and recorder mode. Even if
the memory recorder trigger conditions never hold, once the conditions for stopping the
recorder function hold, it stops, without necessarily capturing any memory recorder data.

If the trigger mode is set to REPEAT, or the shot length is set to CONT, then recording will
not automatically stop. It is therefore necessary to press the STOP key to end recording.
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8-4-12 Using A and B Cursors
Function

You can use the A and B cursors to measure time or voltage differences, getting a direct digital
readout.

The method of operation is the same as that in the recorder function or memory recorder
function, depending on which part of the recorder and memory function you are using. See
Sections 6-4-10 and 5-4-13 respectively for descriptions for the recorder and memory recorder
functions.

Related item

When the memory recorder waveform is displayed, even when a vertical cursor or cross-hair
cursor is outside the display area, it is still possible to determine its approximate location in the
total shot length. See Section 5-4-20 "Help Function" for details.
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8-4-13 Memory Recorder Time Axis Zoom Function
Function

When the memory recorder waveform is displayed, this function allows a zoom factor to be
applied to the time axis. :

Magnifying the time axis enables more detailed examination of the waveforms. Compression is
useful for getting an overall view of the waveform pattern.

Magnificationf 7. .
(x10) O

Mk Tri9:iREPEAT CHL vt 50% Mo
X4 csr:

chd oFF " end oFF
SQx 1OmV S3¥x:1Qmv SQ7

chi mx { . cn2 OFF
1OmMV. SOx 10mvV

TISINETT LN PETESLgRr ser  mer
. : . : : (1mssaiv)
chl Bl - T ehZOFF"  ~  ehIOFF | cha OFF
1dmv S0x 1 QdmV Sox {omy SOx 10mMV S50% . .
HEH
Il i
Compression ‘;v z[ws;éi i
(x1/10) 1 ik
(TnT 'ser 15T sox 1ome Ser tomy sox
R
2 3
\ A\
Procedure \ \
. . *rec&MEM%x ¥ES:REPEAT.CH1 v 2 S0 -FrOL
1. Select the display mode. 400us car:0FF
{1 Q0 usraiv)

2. Select the rec&MEMI soft key, P A
so that the memory recorder e

waveform is displayed. 4 A\
(MEMORY, RECORD, X-Ycont, |
REC&mem, rec&MEM) i

3. Set the magnification or
compression factor on the time axis.

(Xlo, XS, ><2, Xl, X1/2, X 1/5, X 1/10, Cent mx L V cnz OFF ch3 OFF n4 OFF

x1/20, x1/50, x1/100, x1/200, x1/500, |  tont serionl sor ronv sor i3n) sor
x1/1000, x1/2000, x1/4000)

Note: The setting is always reinitalized
to X1 when you start measurement
operation.

4. The display shows the magnified or
compressed time axis scale (time per
one division).
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5. If you change the zoom factor after data capture, when it is already displayed on the
screen, the display immediately changes to reflect the new setting.

® Reference position when compressing

- \
The display /
contracts along
the time axis,
leaving the left
edge at the
same position. *

[ — =

@ Reference position when magnifying -

——

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

Notes

When showing a long shot length in compressed mode, if the interpolation function is
disabled (i.e. set to "DOT"), then display can take an appreciable time.

Related item

A scroll bar display is available, to show where the current screen display is in relation to the
whole shot length. See Section 5-4-20 "Help Function" for details.
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8—4—14 Voltage Axis Zoom Function
Function

The zoom function allows the voltage axis to be magnified or compressed for any channel
independently.

The method of operation is the same as that in the recorder function or memory recorder
function, depending on which display you are using. See Sections 6-4-11 and 5-4-15
respectively for descriptions for the recorder and memory recorder functions.

8-4-15 Waveform Scrolling
Function

When the recorder waveform is displayed, the screen scrolls left and right as in the recorder
function.

When the memory recorder waveform is displayed, the screen scrolls both vertically (when a
zoom factor is applied to the voltage axis) and horizontally.

See Sections 6-4-12 and 5-4-16 respectively for descriptions for the recorder and memory
recorder functions.
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8-4-16 Superimposition Function
Function

When the memory recorder waveform is displayed, this function disables clearing of existing
waveforms on the screen, and allows them to be superimposed. (When the trigger mode is

REPEAT.)

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

#rEeCEMEME try 3:REPEAT (H
X4

o

-
.

csr: 0

1Q2us

CLOD S

i
i
W

ch! mx 1 chz OFF - en3 OFF chd OFF
v S04 v So% LV EQx: 1OomvV
Procedure
1. Select the status mode, then use
either the [¥] cursor key

or the rotary knob to show the
special function display.

2. "over-write"

This setting toggles the
superimposition function.

(ON, OFF)

% Y-axis zoom
X
X
x
X

MEM ]

*k over-write

* m

*k%k¥x SPECIAL FUNCTION

aoon
i e s e
BGiN—
e

emory- - div

Of

* ok ok

(data) (disp)

1
[

)

OFF
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Notes

The superimposition function has no significance when the trigger mode for memory
recorder waveforms is set to SINGLE, since data capture then stops after a single shot.

When using the superimposition function, it is no longer possible to scroll the waveform or
change the display zoom factor setting.

Furthermore, the printout function prints only the last captured waveform data.

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

Changing the zoom factor (voltage axis) in status mode

Changing the position on the voltage axis of the waveform in status mode

Changing the format .

Changing the interpolation setting

Changing the channel settings for display or printed recording ("Analog drawing" and
"Logic drawing")

Again, pressing the START key deletes all of the displayed superimposed waveforms. (The
most recently captured waveform also disappears.)
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8-4-17 Printing Waveform Recordings
Function

There are three methods of printing waveforms:

(1) Normal real time recording. This outputs a printed recording of the recorder waveform as
data is captured, simultaneously with the screen display. (See notes on page 8-49 below.)

(2) Pressing the PRINT key to record the waveform of either the recorder functlon of the memory
recorder function. (The manual print function)

Using the A and B cursors, you can select a section of the waveform held in memory to be
printed. (Partial print function) '

(3) Pressing the COPY key to print the screen. (The screen dump function)

Procedure
(1) Normal real time recording

1. Select the status mode.
2. "prj_nter” K%k STATUS xohok REC&MEM 91;2?231
imesai SH
Select whether or not to print the snese (2282s/s) 00N
recorder waveform in real time i )
simultaneously with the display. - Rrinter sm
(OFF, REC) | e VIS
OFF ... no printed recording. 2] channei conaitions
. . analog chi ch2 ch3 chi4
REC ...pnntrecordmg. drawing DARK LIGHT DARK LIGHT
ranse(/div) LOm\: f1omvV 1®my HBmy
Here, selectthe soft key. position So 'sgx o sox sz
. . filter OFF OFF OFF aFF
You can also make this setting Losic drawing OFF  OFF  OFfF  oFF
in display mode.
OF F. REC
a. Select display mode.
b. Select the |REC&mem| soft key,
displaying the recorder waveform.
(MEMORY, RECORD, X-Ycont, b c
REC&mem, rec&MEM) v //
o Selectthe soft key. emec i ww&lmms e un
4QQmSsS print: csr:0OFF

(OFF, ON)

chi Ex i ch2 mx i chd mx L Coche mxt 7
LOmV. 50z 10mV S9x tomV S0x Lomv Sox

oFF il o N
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3. START

Start measurement operation. The printed record appears as the recorder waveform data
is captured.

(2) Manual print function
First select whether to print the recorder waveform or the memory recorder waveform.
To print the recorder waveform ... in display mode, select the recorder waveform display.

To print the memory recorder waveform ... in display mode, select the memory recorder
waveform display.

See Section 8-4-4 "Switching Between Recorder and Memory Recorder Waveform
Displays" for details.

a. When there are no vertical or cross-hair A and B cursors

1. [PRINT]

Print the waveform data from | *"§§805™* "h/° "S5 T Bt T S°F ENY’
the beginning. (200us i)

Recorder function ...
maximum 750 divisions

Memory recorder function ...
maximum 6000 divisions

If a zoom factor is in effect, it
applies to the printing.

The waveform can be printed
as many times as required.

These zoom factors apply to the printed recording as well
as to the screen display. (A zoom factor can only be
applied to the time axis for the memory recorder function.)

Note: If the recorder shot length is set to continuous, and more than 750 divisions are
recorded, only the most recently recorded 750 divisions are retained in memory.
Data preceding those 750 divisions cannot be printed.

b. Using the A and B cursors (as vertical or cross-hair cursors) for a partial print
1. Display the A cursor or A and B cursors as vertical or cross-hair cursors.
(Cross-hair cursors can only be used in the memory recorder function.)
® Using the A cursor only, print from the A cursor position to the end of the waveform.
® Using both A and B cursors, print the section of waveform between the cursors. -

This function is effective even if either cursor is outside the screen area. For more details
see the Example below.
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2. |PRINT

- . A cursor B cursor
Prints the section of waveform

defined by the cursors.

L4 sex 0%

If zoom factors are in effect,
they are also applied to the printing.

L, atzT7208S .

These zoom factors apply
to the printed recording as
well as to the screen display.
(A zoom factor can only be.

applied to the time axis for Sox 1 Gndt o
- the memory recorder function.) —
(3) Screen dump function This section is printed.

L. [copy]

Prints an exact copy of the screen.

Provided that a waveform is displayed on the screen, pressing the COPY and FEED keys
simultaneously prints a copy of the screen, followed by a listing of the settings, as

B ] .
! function : RECAMEM
H timesdiv 1100 us
- — e e H x1
: (200us/div)
' cursor 143 A:CH B
X u o“=72°”’ CH1 B8:CH!
trigger :REPEAT

chi:LEVEL 4 S0x%
pre~trigger:0x 4
trigger tine

"81-08-01 19:18:27

[CH1Y
DARK  10mV/DIV DC
pos:50x  flt:

b}
HT 10av/DIV  DC x1/2
0s:50x flt:OFF

(CHgl
DARK 10mv/DIV  DC XE
pos:50x fit:0F

4]
GHT 10mV/DIV D?'

X1
pos:50x flt:0FF

b :DARK

, MEMORY
K HIDKI 8857 MEMORY H) CORDER
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Example

The A and B cursors (vertical or cross-hair) can be used to mark a section of waveform to pnnt
even when either of the cursors is outside the screen area. (Cross-hair cursors can only be used

in the memory recorder function.)

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

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.

3. Determine the end position with
the B cursor.

At this point, the A cursor has
disappeared off the left side of

the display window, but pressing

the PRINT key still prints the
correct section of the waveform.

A cursor!

B cursor

ilg: REPEAT

csr

CHL v
#+ AR&B

oo

Hx 2

¢ ichZ OFF @

50Q% ‘tiomV i sox

azt

“ch3 oFF
1:omy

Pl ¢R4 OFF
SQ@% LdmV

Sou

A cursor

B cursor

Pis:REPEAT CHY v t S0%
cs B

ok

Ous/dxv)

) ,chZSOF‘F“:
fftomy - Sou

rie A&

atzt . LlS2

chd OFF
Lomv

chd OFF
SO% {omV

sms:

sox

A cursor

B cursor

krece&MEMK%
iQ0Qus

tr‘is‘.REP

oy

(1001-\

S/dw)

""""""" 3 oFF cnd OFF-
SQ0% LOmV

SQu lomv

Cenzorr
Sox Lomy

SO

| This section is printed.
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Notes —

«  When the format is set to DUAL (print quad), then regardless of the allocation of channels to
the two display windows on the screen, the channels are printed in order channel 1 to 4. (See
Section 5-4-5 "Format Selection and Section 6-4-4 "Format Selection.")

«  When the screen is in other than display mode (excluding the floppy disk control mode),
pressing the PRINT key produces a listing of settings. This is the same as the printing
following the waveform when the listing function is enabled. (See Section 18-5-7 "Listing
and Gauge Functions," and Section 8-5 "Interpreting Waveform Displays and Recordings.")

Note

For normal real time recording, as far as possible avoid low-speed printing in a
high-temperature or high-humidity environment. This may sharply reduce printer life.

Related items

You can select whether or not to print voltage scales (gauges) and listings of settings when using
either normal real time recording or the manual print function.

g (See Section 18-5-7 "Listing and Gauge Functions," and Section 8-5 "Interpreting Waveform
Displays and Recordings.")

When printing the memory recorder waveform, you can also select the smooth print function,
giving a print quality close to an analog recording, or the normal print function, which is twice
as fast. The default setting is the smooth print. (See Section 18-5-9 "Smooth Print Function.")
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8-5 Interpreting Waveform Displays and Recordings

SINGLE format (recorder waveform display)
Display

iV sex | 2v sek 2v  sox 1V Box
N
Pressing COPY and FEED simultaneously L?Sufltlg of settings
function : RECRMEM
timesdiv 1 400ms
cursor OFF
trigger :SINGLE
A chl:LEVEL 4 50,.'.
Y

40Cms/div

Setting of "position”

Manual print

Gauges Recording Elapsed time
’:ﬁpo:sszu Start timc (ao:o{nu

v '

it} o

Channel
number of gauge

400wmssdiv
\ -
T~ Time axis

scale

Channel marks

8-50

trigger time

Trigger time

‘91~09~-10 00:53:27 . .
— ~. (if the trigger
DARK VV/QIV. DC‘ %1 =4
-s0°8 TEOT O sources all set
(A 2v/D1y. oc  x1 .
-88°2%95, it | Off, pressing the
[CH31
oF gy, St | START key
o vgoLy o be xi determines the
L / . .
Tep] o trigger time)
Bisr
RIGKT 8557 VEYORT] g 35053
{
/

Filter

Listing
A

4 . .
It 1gger aume
<]
i
stxe TRIGGER ss¢ x5 SPECIAL FUNCTION xs3
fanction - RECAMEM trigger time * over-write -ceF
tomesdiv  i400ms  fRECH 91-09-10  00°53:27 * semory div oFF
100=s MEM.
? Tource or
not 1501y [REC) w1 ev
e 1281y [RES) N LevEL
tavel 30
stise 3
pronter OFF 2 oFF
en
display REC
format SINGLE
dot=1ine LINE [MEM) ‘—-J
eh3d OFF
tsx SYSTEM xxs v 0.19
screen auto off ON
cha oFF gr+d type NORMAL
start key backus OFF
CON
B on
externei OFF ' s Lac
TRECIwode —ie osuse
thEaincde i tosic drawing DARK
pre-trigaer Ox (MEM1 | [sm00th pront on
trio timing:START fot1 aode -oFF
t.mer source FF using unst Ach

HIOKI BBSTMEMORY 1i CORDER

Trigger
settings

/

Settings on special
function display

Settings in
system mode



. SINGLE format (memory recorder waveform display)

Display

MEM#%x.  trig:SINGLE CHL lvt SO% Q7
x4 sr:

ece
lLooms
M

{1o0oms/div)

Pressing COPY and FEED simultaneously

I

p/Tngger mark Listing of settings

functiaon : RECEMEM
timesdiv 140 us

t loé;x/divl
curser:OFF

trigger :SINGLE
chi:LEVEL 4 S50%
pre~trigger:0Ox
trigger time
"91-09-10 00:53:28

{CH1
BGARK 1v/DLV DC x1
cos:50‘/. f1t:OFF
-5V ~ SV
(CH2]
LIGHT 2vrsolV DC  x1
©s:50% flt:OFF
=10V ~ 10V
cg’ég’ 2¥/01LV DC_ x1
poz:50x fIt:OFF
LEERY  ivsony oc_ xt
pos:50x f1t:OFF
(Io&ic] : DARK
A:OFF
- 8:gFE
I QFF
D:OFF
88 MEMCRY Hi CORDER
HIDKI-885T MEMCRS 16 °8R965
ﬁ £l 10
ru Ta% TRIGGER axx Xxt SPECIAL FUNCTION £a¥
M ¢ function  RECAMEM trigoer time T over-write He
i B H ‘81 -09- B t H
timesdiv (|0322:;.‘v7{553} 09-10 00:53:28 % meuwory div OFF
x1 2ource 1OR
shot }gg!\‘j Esgg% cht LEVEL
Tevel :50x
sTape 14
printer 1OFF w2 ioFF
dizetay SMEM N )
format ISINGLE
dot-1ine LINE CMEM]
ch3  :OFF
exs SYSTEM zx» Vv 0.19
(CHY TON
DAR”( XV/?’X ’?C_oéé lcr:v« auto off SOR
oy Ol-gvl s ans LOFF “'.] tvpe : MAL
2 start kev backus:OFF
T 2V, 1 - H
HEr sumge (o shmmarker o
~169* 2798y bees zound ‘on
coua extecnal 1OFF tigt 3 gause iLae
2v/01y ) R de  T§!
o (BS*139%, 5. 0fk fBeGiasds IBINGLE logic drawing  DARK
(CcHa1 pre-trigsger:0x (MEM) smooth prant TON
S¥ sveoiv pe i triv tie ngiSTART _ (RECI|[roit wode :0FF
po1:30x (TLiOFF .
~sV°L Sy Timer source:OFF uring unit 4cn
: DARK
Gt} oor
LM tooaxecsdiv HIOKT G851 NEWORY 1] CORD
U aasIHEORI-Ne °81°

Time axis scale



- DUAL format (recorder waveform display)
Display

Display window 1

Display window 2

. = i e
Sez . 2V S0z - 2V SO0x: S

! : . X . . . function :RECLMEM
: : times/div 1400ms

cursor:OFF

Display window 1- crigser  isinoLe
ch!:LEVEL 4 50%

trigger time . t
‘91-09-10 921:12:25

cH1Y
GARK  1V/D1V oc  xt
— €11 _posiS0x fi1:OFF
- -5V 3y
CE8AT avsory X1
- 2) 505'503 £1¢-OFF
-6V ~Tiov
M8t 2vsony oc. x1
oy 0s:50%  fUt:OFF
-16v.~"Tov
- 1 4 tcHal
Display window 2 S8R svoly  be x1
2) 05:50%  flf:0FF
-280° 1728y
Clog.c) DARK
A:S&F
B:QFE
C:OFF
. : §:OFF
i 8851 MEMORY Hi CORDER
A00mzsdiv i . R HIOKI 8857 MEWORY_ 16 °8F°T8
N TN ELES . - 00:00:04
¢ ' : *=+ TRIGGER wax Tre SPECIAL FUNCTION sa%
function RECIMEM trigaer time % over-write COFF
timesdiv  agems  (REC 91-08-10_ 01:12.25 * wewary div oFe
x1 source 1OR
shat 1881y IRES) cht  LEVEL
level :50x
siope . §
printec ‘OFF o OFF
aiseray REC ene
format ouAL
CHI dot=1ine LINE tMEMI
F
\ h €3 orF Txx SYSTEM sxz v 0.15
S 4 Y oy o e screen auto off (ON
. K [(RE] pas gox IV :OFF grid tvee NORMAL
' ' TRV TSV eha TOFF start kev beckup OFF
teHz1 v baskus
CIGAT 2vsoiy pe < ch-marker o
2 20s%:%50% fit:0FF
=10V ~Tiov beep sound ON
tcHay external OFF Pist & pause LaG
E18ht zviory oc <1 RECImode 31NGL ' saus
oy -1 5!15?3‘/ f1L:0FF MEMImode SUINGL togrc drewing DARK
tehia Pre-trigeer:ox tueM | [ smontn aroat o
SRRk sveoiv  be trig t.m.ng:START _ (RECI||roit mode oFF
€3] 0550k fie:ofF |(--t® [:2109 3TART IREC)
-250%725v Cimer sourceiOFF wsing unit sch
2 o
": "y} 400mssdiv .

Channel numbers for Channel numbers for
display window 2 display window 1
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DUAL format (memory recorder waveform display)
Display

Display window 1

Display window 2

function :RECRMEM
timesdiv 14(1)14:
X
(100ms/div)

cursor:OFF

trigger SINGLE
cht:LEVEL 4 B0x
pre-trigger:0%

Display window 1—

trigger time
‘81-09-10 Q1:12:27

CCH1 Y
B v o
os %
-56°2739
1CcH2)
LIGHT 2v/0lV oCc  xt
2y Sos:SOx fit:0FF
=10V ~ 10V
1CH3)
LIGHT 2v/D1V DC xt
G BesiSoz ¢IE:oFF
Display window 2— A
1Spiay windo G svo  ee
x
{2) go: 150% fIt:OFF
-25V ~ 25V
1 i :
(A?a‘g__'gl DARK
B:OFF
CiorE
:OFF
HIOKI B854 MEMORY Hi CORDER
MEYOBE-HS 87958
— 3 . e , *xx TRIGGER s Tes SPECIAL FUNCTION 22x
' N P . . function  :RECAMEM trigser tise * over-write 1OFF
timesdiv  c400ws.  [RECY *91-09-10  01:12:27 * wemory div :0FF
x1 saurce TOR
shot S1gR1Y  IRES) cht  LEVEL
tevel :50x
siope 3
printer 1QFF eh2 {OFF
dispiay : MEM
tormat :0UAL
- B M
dot—iine LINE (MEM] ch3d  OFF
T2z SYSTEM === V 0.19
18] screen suto off :ON
fo A‘::‘?éz, +9F0ft erid tyee : NORMAL
Rl cha :OFF
teuzs start key backue:OFF
- tON
B T rmarker o
-189* 08y ‘orF beer round ‘oN
tE”‘g)"f V0LV 1 INGL test & gauce L s a
[R R 3"5?3\! T L:OFF glNGL tesic drawing : DARK
cenar pre-trigser:iox tvems | [smaoth aront :ON
GARK  sv/01v oc, x1 trio timin trECI||rott mode (OFF
20 go(iscx fIt:0FF Dy ]
-250% 723y Tiser source:OFF using unit t4ch
Tlog,g! TOARK
§7BeE
{OFE
OFF
HIOKI BEST MENORY 1 CORDER

Channel numbers for Channel numbers for
display window 2 display window 1
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DUAL (print quad) format (recorder waveform display)
Display

function : REC&MEM
timesdiv :400ms

Channel 17

cursor :OFF

trigger -SINGLE
chi:LEVEL 3 SO

S AVAVAVAVAVAVAVAVAVAVAVAVES G2 S

A

tgH13
L SARK  1v/DLY X1
= pos-50% 1L OFF
-sv°2'8v
v ‘5';‘5»’17 2v/0LV %1
- - a -~ 7 - ya 2c:50%  f1L:OFF
Channel 3 NN N : S
anne N . . N .- tcHa)
. LIGHT 2V/DiV x1
. 6s:50% flt:0FF
=10V ~ 10V
= tCH4
GARK SV/DLV oc. xi
03-50% flt:OFF
-25v° 725y
— tlogig! TDARK
Channel 4 1088
. LT 8:igeE
: : (OFF
X : ! : . » §:0FF
400ms/div TLrn o o ! MEMORY Hi CORDER
L . ; HIOKI 8851 MEMORY 1 C8T958
Manual print
pl 12:25 00:00:04
; ) xxx TRIGGER sa% 533 SPECIAL FUNCTION =x%
4 function i RECRMEM trigeer tise &t over-—write TOFF
timerdiv v188.l fagg; *91-09~-10 01 12:25 3 semory d:v COFF
o x§0"* Tource “oR
: tRECY .
5 snat 1281V RED ent 'l‘f‘f‘l' -
: slope 4
«
M pPrinter COFF en2 oFF
dispiay -REC

/\ \ F ‘\ s ! \ \ / / / format :QUAD
el / \/ \\/ ‘\/ \ // 2/ \// \\/ \/ \\‘/ \// \/ \/ dot=1ine  LINE TMEM] 3 oFF e

screen auto of  ‘ON

4 G vory oe xi
" co:tSa% f1t:OFF 9red tyse NORMAL
-5 ~ 5V chd OFF
" Cemzi start key backup:OFF
PR -, LIGHT 2v/D1Vv DC <1 ch-sarker TON
\, ‘83s¢50x {1t 0OFF

PRERN N RN . o -~ )
NSNS N S LT N N N

o - .- teHay tist & gauce

CIGHT 2v/01v oC <1 (REGIzody ginar

" (B530%, TTTOFF MEMImode 1 NGL! logic drawing  :DARK

\ CcMay Pre—trigser.ox (MEMI | [smooth prnt <ON

® GARK  3V/D1V Dc xi 1ri9 timing:START  [RECI|{roll mode JOFF

] 0%:5Qx  fI1.OFF e s

: -25v " ~"25v timer source:OFF using unit ideh
Clogicl TDARK
N U T N 8ef

23 400m3sd.v B . HIOKI 8851 MEMOR
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- DUAL (print quad) format (memory recorder waveform display)
Display

vt 50% e

function :RECLMEM \
timesdiv 40 us
(100ms/div)

Channel 1

oursor:OFF

trigger ISINGLE
chi:LEVEL SOx
pre—triggeriOx
trigaer time
"91-09=~10 01:12:27

Channel 2 —

CCHLY
DARK eIV 0C  x1
= cns:sox flt:OFF
-5V ~ 5V
tcH21
LIGHT 2v/DlV DC  xt
03:50x fit:OFF
— 1897998y
Channel 3 teHg)
LIGHT 2v/0iY DC x1
0s:50%  flt:OFF
—-10V ~ 10V
i R svoy  pe x
0%:50x flt:0FF
~-250°2725v
Channel 4 o
MEMORY Hi CORDE]
§1-09-10 01:2
Txx TRIGGER %% *=a SPECIAL FUNCTION »xx
funation  :RECLMEM trigger time % over-write 1OFF
: 4 *91-09~ 112: :
timesdiv  id00ws (RECH|| 91-09-10  01:12:27 ® semory div OFF
x1 tource IOR
shot ~;g :x iﬁgs} chi TLEVEL
Tevel :50x
slope i3
erinter 1OFF
B L
dispiay MEM en2 o
format 1QUAD
dot-tine  ILINE 2= ona 1oFF
2% SYSTEM 332 V 0.19
teHyy soreen suto off ON
SR voory oc xi
d 1OFF : NORI
_sfeEiggx it one  OFF grid tyre IORMAL.
teHzl start key backup:OFF
CIGHT 2v/01Y oc xt ch-marxer 1o
gorisgy, frEioFF ;
~t6v ="jov beer sound 1oN
tevar oxternal JOFF 1ist L gauge L & G
H v i ]
Clehr vony 9t ||TEESISSd: TsiEcE lonte dramine  1DARK
. . . Comay Pre-trigser:Ox (MEM) [ | emooth arint oM
= P . N “t ARK  3V/01V oc x1 trig timing:START  (RECI{|rall eode 1 OFF
. . . o . 2ge:39x, f1T:OFF
. i . 280" <"a5v Timer fource:OFF ueing unit 14an
N c . . : 3
i N .\ t T : (L? F?’ DAR!
. ' ~ 133
. , , . 1 , 28:5
BT 4 gy \ ' s f ) .
PT 100mseesaiv ) ) HIOHKE BBST MEYORY H§ CB5955 -
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Using the Rear Panel
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9-1 Overview

The section "Identification of Controls and Indicators" at the beginning of this volume lists the
various connections which can be made to the rear panel. Refer to the sections cross-referenced
there for detailed descriptions of the functions of the connectors.

Section 9 deals with the external start/stop function and the key lock function.

9-2 External Start/Stop Function

The external control terminals on the rear panel provide start and stop functions for recording in
all functions.

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.

Maximum input voltage -5 Vto +10 V

—e— + 5V

START 2.4k Q . ZIS L S 244
or _T_ {>o
o 0-2eE ;}
GND 7

Input circuit



Connections to the external start/stop input terminals

Button
GO/NG OUT REMOTE - When inserting or removing wires, use a tool to
I

1 ] 1
GO NG GND START STOPGND press the button.

5:::!:5:5&

Wire connection aperture
OQHOHOHOHO® [@:ﬁ/ P

- Insert the end of the wire to be connected.

¥

v

External start/stop input terminals

Connecting wires and tools

Recommended wire size: Single strand, 1.0 mm dia. (AWG 18), multi-strand 0.75 mm?.
Usable wire sizes: Single strand, 0.4 to 1.0 mm2dia. (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)
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9-3 Key Lock Function

The KEY LOCK key switches to the
key lock state. In this state, the
message "KEY LOCK" appears on

the screen, and all keys on the front KEY LOCK GO/NG
panel are disabled. 6__‘0 -
This function can be used to prevent ==
inadvertent operation of the controls m-@—] %
during recording. - ' L=
The key lock state does not change
even if the unit is powered off and
on again. KEY LOCK key
To release the key lock state, press
the KEY LOCK key again.

* Mffguﬁsc t;lis:REPEQI:%IéF}vJ So% THox

taomsdivy.

chi mix L. chzofF: i ehsorF ¢ Y Tcnd OFF
200mMV: S0y 1OmMV SQ% temV S0z iomVv.

KEY
EEEELY) RECSMEM ‘

Key lock indication

Note: When using external remote control through the GP-IB interface, all keys, including
the KEY LOCK key, are disabled, except for the [LCL]soft key.

If, however, the unit was previously in the key lock state, then even the
soft key is disabled.
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Printer Operations
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10-1 Head Up and Paper End

- When the printer head is up, the printer will not operate.
An attempt to carry out a printing operation produces the following error message:
"ERROR 2: Set printer lever."
Lower the head up/down lever.

« If the printer paper runs out, printing stops.
The next attempt to carry out a printing operation produces the following error message:
"ERROR 1: Set printer paper.”
See Section 3-2 "Loading Recording Paper" for the procedure for reloading printer paper.

10-2 Screen Dump Function

Except during recording, this function provides a hard copy of the screen.

Provided that a waveform is displayed on the screen, pressing the COPY and FEED keys
simultaneously prints a copy of the screen, followed by a listing of the settings, as follows.

Display screen

% MEM % Trig:REFPEAT CHL Iv i 504 o
2Qus X1 CsSr:0FF
{40 us/div):

UL ch3oFF : cha OFF
{50y 1.0mMYV 50y  LOmMV SOy

RECORD RECSMEM]

chl Bx L ©  : chZ OFF
200mMV. Si0x (LOmU

COPY

funation  :MEMORY

tiee/div  :40us
(aBhs divy

cursor:OFF

trigger FREPEAT
chI:LEVEL 4  50x
Pre~triogeriOx
trigger time
"91-08-28  09:29:09

13
RK  200my/01V DC 1
205TE0R" Vi PT 08

(CH2)
SFE 10eV/0IV  DC
PO3:50% Pte
Ry
10mV/01V xt
22VERLY (0% 08
[g;l‘)
F 10mV/DIV x1
$OIVE8XY (PT.oft
|

Clogicl < DARK
1OFE

10-
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10-3 Manual Print Function

Waveform data held in memory can be printed as many times as required by pressing the PRINT
key.

If the list and gauge functions are enabled on the system screen, listings of settings and gauges
or the axes can also be printed.

In the memory recorder function, the smooth print function setting provides either waveform
printing close to analog quality, or lesser quality but double speed printing.

10-4 Feed Function
Except during recording, pressing the FEED key feeds the printer paper.

COPY key PRINT key FEED k¢y

\ L

\ N
EEEE =
TEmme) e

)
~

CURSOR

f ‘E .é
[ 7 O

e
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A\

The printer has a thermal head equipped with a temperature protection circuit. This cuts out
operation of the printer 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.

10-5 Head Temperature Protection Function

The tendency of the head temperature to rise is exacerbated by a greater black area being
printed, and by a faster paper feed speed. Additionally, higher ambient temperatures make it
more likely that the head temperature will rise and trip the protective mechanism.

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 input unit ranges to reduce the area
of black printed, or to change the recording style using LIGHT or DOT settings.

10-6 Low-Speed Printing

Note

As far as possible, avoid low-speed printing (recorder function or recording with the
recorder and memory function) in a high-temperature or high-humidity environment.
This may sharply reduce printer life.
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Input Units
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11-1 Logic Inputs A

The 8851 has logic input units built-in, and provides a maximum of 16 logic channel recordings.

For operation details, see Sections 5-4-8, 6-4-5 and 8-4-7 "Display and Recording Channel
Settings" and Section 14 "Trigger Functions."

11-1-1 Logic Input Units
The logic input units are on the rear panel.

The logic input units have a common ground with the 8851 GND.

Note: If no logic probe is connected, the corresponding logic waveform is displayed on
the screen as high level.

/N Warning

Each logic input unit allows four probes to be connected, but these are not floating,
having a common ground with the main unit.

Do not connect logic probes other than those supplied by Hioki to the logic input units.

Logic;, [/
Logic input pfog};gs —
8851 unit units A
GND } common ground Not floating
! B Y

7
L

11-
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11-1-2 Logic Probes A

(1) Using the 9306 logic probe

Switchable between voltage input and contact input. Allows a wide range of measurements
from electronic circuits to relay timings.

- /\ Warning

The 8851 allows a maximum of four 9306 units to be connected, but in this case the
units have a common ground.

Refer to the documentation for the 9306.

(2) Using the 9307 line logic probe

Can detect the on/off state of an AC line. Since a line voltage up to 250 V can be input, this
allows timing measurement of relay sequencers and so forth.

/N Danger

Insulation is provided in the probes between the input and output, and 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.

Refer to the documentation for the 9307.

If using an early model (serial number 1987 191974 and earlier), when connected to the
8851 the indicator does not light. (All other functions operate correctly.)

(3) Using the 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%.

/N Danger

The low side banana plug (black) is directly connected to the input grip (black); take
care to avoid electric shock.

An 8944 analog unit is required.

Refer to the documentation for the 9308.

Note: Can also be carried out in the same way using the timeout trigger of the 8851.
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11-2 8944 Analog Unit

This section describes the 8944 analog unit and input cables.
Follow carefully the advice of Section 11-2-3 "Safety Precautions."

11-2-1 Overview

The 8944 analog unit is the analog unit for the 8851 Memory Hi Corder.
The 8944 allows line voltages up to 100 V AC systems to be recorded directly.

11-2-2 Specifications

(Accuracy at 23°C % 5°C, after 30 minutes warming-up time) Accuracy guaranteed for six

months.

Measurement ranges:

DC amplitude accuracy:
Zero position adjustment:

Zero position accuracy:

Temperature characteristics:

Frequency characteristics:

Noise:

Common mode
exclusion ratio:

Low pass filter:

Input type:

Input RC:

Input coupling:

A/D resolution:
Maximum sampling rate:
Input terminals:

Maximum permitted
input voltage:
Maximum floating voltage:

Dimensions and weight:

Accessories:

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% f.s. (after zero adjustment)

Gain *0.025% f.5./°C

Zero position +0.015% £.s./°C (after zero adjustment)
DC to 500 kHz + 3 dB (DC coupling)

Approx. 7 Hz to 500 kHz £ 3 dB (AC coupling)

350 u Vp-p (typical); maximum sensitivity range, with input
shorted

90 dB minimum (50 Hz or 60 Hz, signal source resistance 1002
maximum) '

Cut off frequency approximately 5 Hz or 500 Hz, switchable
on/off

Unbalanced (floating)

1MQ £1%, 30 pF approx. (at 100 kHz)
AC, GND, DC

12-bit

1 MS/s

2 terminals (banana plugs)

500 V (DC + AC peak)

450 V AC/DC (between input unit and frame or between input
units)

30 mm (H) x 160 mm (W) x 110 mm (D) approx. (excluding
projections); 300 g approx.

9574 input cable (1)



11-2-3 Safety Precautions

/N\ Danger

If any metallic portions of the input cables are exposed, there is a danger of electric
shock. Use only the 9574 input cables supplied.

/\ Danger
The 8944 input and the 8851 frame are insulated.

The maximum floating voltage between the 8944-input and the 8851 frame or with
other analog units is 450 V AC/DC. 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.

8944 H
.| |analog [
8851 unit input unit ‘ 450 V AC/DC max.
{GND |
L
/N\ Danger

The maximum permitted input to the 8944 is 500 V (DC + AC peak). To avoid the
danger of electric shock or damage to the equipment, ensure that the applied voltage
never exceeds this level.

Voltage transformer

394 H—3i1
8851 unit || 20802 L : l — P
input unit -
°GND — Voltage transformer

GND terminal

__I: (a) When the voltage transformer has a GND terminal
- Voltage transformer

8944 H] r_‘"“,
}3 5 ! Input
8851 unit analog L 2 S P
mput unit
° GND —

___L (b) When the voltage transformer has no GND terminal
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11-2-4 Replacement Procedure A
This section describes how to replace the analog input units. S

The following procedure describes how to remove an analog input unit; reverse the procedure to
insert the replacement.

©® Remove the input cable from each of the input units.
® Power off the 8851 main unit, and disconnect the power cord.

/\ Danger

To avoid the danger of electric shock, always disconnect the input cables and the power
cord before replacing input units.

® Remove the two fixing screws with a phillips screwdriver, as shown in the figure below.
@ Holding the handles at each end of the input unit, withdraw it from the main unit.

/\ Warning

Pull both handles evenly; pulling the input unit out by one handle can damage it.

/N Danger

To avoid the danger of electric shock, never operate the 8851 unit with an input unit
removed.

If you should wish to use the unit after removing an input unit, fit a 9509 blanking panel
(available separately).
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11-2-5 Input Cables ) S—

/N Danger
If any metal parts of the input cables are exposed, there is a danger of electric shock.

Use only the special-purpose 9574 input cables with the 8944 input unit.

The cables have a length of 1.7 m, and the portion which plugs into the 8944 has a plastic cover
for added safety.

11-2-6 Functional Description

This section covers the voltage range, origin position, input coupling, and filter settings of the
8944 input unit.

(1) Voltage range

This indicates the voltage corresponding to one division of the recording paper on the
voltage axis. Since the voltage axis is 10 divisions, the maximum voltage value which can
be recorded is ten times this value. (100 mV to 500 V)

Settable range ... 10 mV to 50 V / division
(1-2-5 steps)
12 ranges

(2) Origin position
The position setting indicates the location of the origin (0 V) on both the display and printed

recordings.
Settable range ... -100% to 100% 100% —71
1% steps
The fi ioht ill is.
e figure on the right illustrates this s0% Displayed portion
0% —1— '
50% —— ' Port(ijgn outside
‘ splay :
-100% ——
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(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.

Notes: Allow at least 30 minutes warming up after powering on before carrying out zero
adjustment.

The origin position may be affected by changing input units. Always, therefore,
repeat zero adjustment after changing input units.

In particular, if using the waveform calculation functions, to ensure accurate results,
carry out zero adjustment first.

(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.
(b) 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 500 kHz +3dB

A aWaWaWawa
0{\/\/\/\/\/\

(c) DC coupling

The input signal is connected directly to the amplifier, allowing both AC and DC
components to be measured.

Frequency characteristics: DC to 500 kHz +3dB

/]

DC component
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(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 or 500 Hz
This is effective for countering the following phenomena:

« When using the recorder function for recording the level of some si gnal, the combination
of high sampling rate and high band amplifier can cause ripple or noise on the signal to
make the recording trace into a broad line.

« Ripple in the output of a transducer can make the recording trace into a broad line.
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11-2-7 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 8851 unit. If it is high, it can lead to measurement
eITOors.

T Es: signal voltage

L R's Rs: signal source resistance
Rin: internal resistance

|

|

| .
R izugg ! ~E s

| :

i

|

i

Rin

Measurement error =E s { 1 -
Rs+Rin

Example: The internal resistance of the 8851 is approximately 1 MQ, and therefore if the signal
source resistance is 1k the error is increased by approximately 0.1%.
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Maintenance and Servicing
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12-1 Fuse Replacement

/N\ Danger

To avoid the danger of electric shock, always disconnect the power cord and input
cables from the 8851 before removing or replacing input units or changing the fuse.
To ensure safe operation, use only a fuse with the correct voltage and current rating as
shown on the rear panel.

/N Danger

If the fuse has blown, there is a possibility of an internal 8851 failure. Check the cause
of the fault carefully before replacing the fuse.

To avoid the danger of electric shock, always remove the power cord from the
connector and disconnect the input cables from the 8851 before replacing the fuse.

To ensure safe operation, use only a fuse of the correct rating.

Ordinary fuse 4.0 A /250 V, size 30 mm X 6.4 mm dia.

®© Turn off the power switch on the 8851.
® Remove the 8851 power cord.

® Remove the fuse from the fuseholder.
® Replace with the specified fuse.

® Reconnect the power cord.

GND
50/60Hz
MAX 200V
LINE VOLTAGE (110% MAX 250} | FUSE |
0100V 0120V - =
l ) |ozoov o2zov oouov LR FUSE
N\ MADE IN JAPAN wx)) &
@ HIOK} =
= Na.
Fuseholder

12-2



12-2 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.

® Open the printer cover Stock cover

® Raise the head up/down lever, then
use a phillips screwdriver to
remove the two screws.
(Leave the screws and the plastic
washers in the metal part
containing the head.)

® 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 printer failure.




® Apply some neat alcohol to a cotton
swab, and use it to remove the dirt
and dust from the head.

® Reverse the disassembly
procedure to reassemble
the printer.

/\ Warning

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.

After using alcohol, be sure that the printer is completely dry.
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12-3 Cleaning the CRT Screen

The screen has a cover to prevent dirt from getting at it. However, depending on the conditions
under which the unit is used, dirt may penetrate the small gap around the cover, and stick to the
screen, impairing readability. If this occurs, use the following procedure to clean the screen.

@ 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.

® After removing the cover, clean

the screen and both surfaces of =
. N 7
the cover with a tissue or soft S
cloth steeped in neat alcohol, N -/
to remove dust and dirt. ==
(You can use an anti-static P %
preparation on both cover /
and screen to reduce the \
incidence of dust.) [ Y
T
= A = = = == == _—

® 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 inserting the cover,
it may not fit correctly into
place.)

Verarara iy

/N Warning

Do not use thinners, benzine or other organic solvents.

After using alcohol or anti-static preparation, be sure that the parts are completely dry
before operating the unit.
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12-4 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?
Has the fuse blown?
Try adjusting the brightness control.

The screen shows nothing.

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? When
recording before the trigger, until the corresponding time
interval has elapsed, a trigger is not accepted.

Has the "wait for trig." message appeared? Check the
trigger settings.

Are all of the channels switched off?

There is absolutely no variation
in the recorded waveform.

Is the measurement range setting correct?
Is the input coupling set to GND?
Is the low-pass filter set to 5 Hz or 500 Hz?

The printed recording is very
faint or non-existent.

Is the recording paper back to front?
Are you using the correct recording paper?

During memory recorder
operation, the apparent frequency
of the recording is much lower
than the expected frequency.

This is likely to be an aliasing error.

Either switch to envelope mode, or make the TIME/DIV
setting faster. For more details see the background
information on aliasing distortion in Section 5-4-2
"Time Axis Range Setting."

In the recorder function, the
recording line is very thick.

A ripple component in the input signal may be the cause.
Set the filter setting for the input unit to 5 Hz or 500 Hz.

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? (If so the message
"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 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 STOP key.
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