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Introduction

Thank you for choosing the HIOKI 8850 Memory Hi-Corder.
To maximize the performance and life of the HIOKI 8850
Memory Hi-Corder, please read the instruction manual
carefully before using it.

To insure full performance and safe operation, please
observe the following instructions:

Inspection

When you receive the Hi-Corder check for any damage that
may have occurred during transportation. Make sure you
check all switches and terminals on the panel. If any
damage should have occurred, or the machine does not work
according to specifications, please contact your nearest
dealer for service.

Before Turning Power On

Make sure that your power supply fits the rating of the
Hi-Corder and that a correct fuse ig installed in the Hi-
Corder.

Protective Ground Terminal

Make sure your Hi-Corder is properly grounded. The
Protective Earth Terminal must be connected to a ground.
If your power source is a threepole plug socket and you
are using a three-pronged plug, proper grounding is
completed.

Recording Paper

The Hi-Corder uses the thermal recording method. Special
thermally sensitive recording paper is required for
optimum performance. Please use the recording paper
designated by us.

Storage

When leaving your Hi-Corder idle for long periods of
time, raise the printing head to protect the head and
prevent deformation of the rubber roller.



Transportation

When transporting the Hi-Corder, use the packaging
materials provided. If you do not have the packaging
materials designated by Hioki, use the following
packaging procedure:

(1) Wrap the Hi-Corder in vinyl.

(2) Use a box with a thickness of over 7Tmm. Find some
packaging material and pack the inside of the box to a
thickness of over 100mm.

(3) Wrap the Hi-~Corder in the packaging material and
place it with its accessories into the box. Place more
packaging material on the top, close the box, and tape it
securely. Wrap the outside of the box with a cord if
necessary.

Contents

This instruction manual has two parts. The first part
describes the measurement functions, and the second, its
affiliated functions. For instructions on how to use the
GP-IB interface, please refer to a separate manual, the
8850 Memory Hi-Corder GP-IB Interface Instruction Manual.

How To Use This Manual

Each measurement function is explained separately. For
basic operating procedure, read the section in Chapter 3
and 4 on the measurement function to be used.



Part names and functions

1 Power Switch
Turns power on and off.

C) START (Start Key)
Starts measurement and analysis. The upper LED is lit
during measurement and analysis.

@

STOP (Stop Key)
Stops the machine.

@

TIME/DIV (Time/Division Key)
Sets the time-axis of the machine. During FFT operation,
it sets the frequency range.

CH3 RANGE (CH3 Range Key)
Changes the CH3 measurement range.

CHZ Range (CH2 Range Key)
Changes the CH2 measurement range.

Q ©® ©

CH1 RANGE (CH1 Range Key)
Changes the CHl1 measurement range.

@

CURSOR (Cursor Key)
Moves the blinking square (cursor) on the CRT screen up,
down, and to the right and left.

Function select key
Selects the item to be displayed on the lowest line of
the CRT screen.

©

@) KNOB (Rotary Knob)
When the right LED reads SCROLL, the Rotary Knob scrolls
the wave pattern and moves the A and B cursors. When the
LED reads VALUE, the Rotary Knob changes the digit
indicated by the cursor.

@) STATUS (Status Key)
Changes the CRT screen to the measurement setting screen

(Status Screen).

C} TRIG (Trigger Key)
Changes the CRT screen to the trigger setting screen
(Trigger Screen).

@3 DISPLAY (Display Key)
Changes the CRT screen to the wave pattern display screen
(Display Screen).
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MANU TRIG (Manual Trigger Key)
When the trigger source is set to MANU, this key
activates the trigger.

HELP (Help Key)

Displays how much wave pattern memory is being used
during Memory Recorder function. Displays information on
the X and Y axes during FFT operation.

SCROLL/VALUE (Scroll/Value Key)
Selects the function of the Rotary Knob as either SCROLL
or VALUE.

PRINT (Print Key)

Prints the contents of the memory during Memory Recorder

function. Turns the printer on or off during the Recorder
function. Prints the X-~-Y recorded wave pattern during the
X-Y Recorder function. Prints the FFT wave pattern during
FFT operation.

CRT COPY (CRT Copy Key)
Prints a copy of the screen being displayed.

FEED (Feed Key)
Feeds recording paper while the key is pressed.

IC CARD (IC Card Key)
Sets IC cards. When an IC card is being used, the upper
LED is lit.

KEY LOCK (Key Lock Key)

When the Key Lock key is pressed, the upper LED is 1lit

and all functions will be locked. No key will have any

effect except the Key Lock key. Keys can also be locked
by using the GP-IB command.

IC Card Slot

CRT Display
Sets conditions and monitors wave pattern.

Memory Back-Up Terminal
Connects batteries for backing up the wave pattern data
memory. (2.7 to 5.0 V)

GO/NG Output Terminal
Outputs the result of wave pattern judgment. (Active Low)
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Remote Input Terminal :
Controls Start and Stop functions externally. (Active Low
or Terminal Short)

EXT TRIG (External Trigger Input Terminal)
Allows input when trigger source is set on EXT. (Active
Low or Terminal Short)

TRIG OUT (Trigger Output Terminal)
Outputs a signal when trigger is applied.

CAL ikHz (Output Terminal for Calibration)
Outputs analog probe calibration (square wave of 1lkHz
approx. 5Vp-p).

CRT Intensity (CRT Intensity Control Knob)
Adjusts the brightness of the CRT display screen.

GP-IB Connector
Connects the GP-IB cable.

Fuse Holder

Power Connector
Connects the accessory power cord.

Earth Terminal
Grounds the case. Make sure to connect it to a proper
ground to insure safe and stable operation.

Printing Density Control Volume
Controls the density of chart printing. A standard
screwdriver is needed to make any adjustments.

Analog Input Terminal (8941)
An input terminal of the analog unit used for unbalanced
input. A BNC plug is used.

Analog Input Terminal (8942)
An input terminal of the analog unit used for unbalanced
input. A banana plug is used.

Gain Control Knob (Variable)
Adjusts input sensitivity.

Logic Input Terminal
An input terminal of the logic unit used exclusively by
the optional logic probe.






Part names (front panel)

@
( HIOKI1 8850 MEMORY Hi CORDER

r =]

=
@\(\\
cHh l% CH3
L/ —J I - - L—!\FJ
- 7 i \ N
/ NN

DO® @ @

Part names and functions

lnn]

\@ \C;\@) \Q@

@ ® &
AN
= N\
—
| 0777 .00 @f
hi==tlele)i
)= ~ S\
\|
@






CHAPTER 1

OUTLINE




1.1 Product outline

The 8850 waveform recorder is a new type of waveform recorder

that integrates observation and recording functions. There are
two input systems, logic and analog, making it applicable to a
wide range of phenomena from lowspeed to high-speed.

Major features of the 8850

(1) Enhanced waveform acquisition capability

The large-capacity memory (maximum 20MS/s, 64k words/channel) can
capture even transient phenomena accurately.

(2) Easy to read waveform detection and observation

The two-tone CRT display, together with waveform compression,
enlargement and scroll functions, allows you to easily extract
the portion of the waveform you need for detailed observation.

(3) Record the required portions when needed
The high-resolution thermal printer allows you to make recordings
of the portions you need, and a CRT copy can be output any time.

(4) Select the input unit to match your needs
The three-channel plug-in input unit design lets you freely
select analog and logic input units.

(5) Recorder, XY recorder and logic recorder functions

A single unit handles the full range from low-speed to high-speed
phenomena, and can also handle XY recording and logic recording
applications.

(6) Powerful trigger functions

A digital trigger circuit is provided for each channel, allowing
the trigger level to be specified in 1% steps, and a handy
selection of other settings such as trigger filter, timer trigger
and logic pattern trigger are possible.

(7) Automatic judgment through waveform judgment function

The system automatically judges if the waveform is inside the
specified region or not and outputs a GO/NG signal. Judgment is
possible for memory waveforms, XY waveforms and FFT analysis
results, and a graphics editor is provided to simplify region
specification.

(8) IC card storage
Handy IC cards can be used as external storage media for
waveforms and system measurement parameters.

(9) Intelligent controller

High-level accessory functions supported include memory partitioning,
cursor measurement, FFT analysis and arithmetic

operations.

(10) GP-IB interface

The GP-IB interface is provided as standard equipment, supporting data
I/0 through a rich array of commands and making possible remote
operation.
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1.

System operation

The following description is based on the block diagram
given in Fig. 1-1.

*

The 8850 has an internal 16-bit microcomputer (CPU) which
controls the entire system. This CPU also handles FFT
analysis.

The analog input unit mounts an 8-bit high-speed A/D
converter, and the isolation type is linked to the 8850
through a photo-coupler. Each channel is equipped with an
independent power supply, electrically insulating the
isolation type from the 8850 main unit.

The A/D converted (or latched) data is written to 64KB
RAM (64KB per channel) for storage.

The 8850 uses a digital trigger circuit. When internal
triggering is used, the A/D converted signal is compared
to the preset digital wvalue, and the trigger signal
output accordingly.

Measurement data stored to memory is processed by the
CPU, displayed on the CRT, and output to the graphic
printer. Data output to the IC card or GP-IB interface is
also possible.



CHAPTER 2

SPECIFICATIONS




2.1 General specifications

[Basic specifications]
Max. sampling speed:

Time axig accuracy:
Memory capacity:

Input:
Channels (maximum):

channels.

Measurement functions:

20MS/s (isolation type analog unit

5MS/s)

Relative accuracy between scale and

time)

8-bit x 64k words/channel

plug-in input units

three analog channels, or

two analog channels and 8 logic channels,
or one analog channel and 16 logic

Note: An analog unit must be installed
in CH1. The system will not operate
with CH1 empty, or with a logic
unit in CH1.

Recorder (realtime recording)

Memory recorder (high-speed recording)

XY recorder (continuous XY recording)

FFT analysis (high-speed Fourier

transformation)

External control terminals: External trigger input,

Calibration voltage:

Operation environment:

trigger output, START/STOP input,
GO/NG output,
measurement data backup battery input
1kHz 5V+10% square wave
Temperature 0°C to 40°C, humidity
35% to 80% (no condensation)

Accuracy assurance environment:

Storage environment:

Temperature 23+5°C,

humidity 35% to 80%

(no condensation)

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

Insulation resistance and dielectric strength:

Power supply:
Power consumption:

Dimensijions:
Weight:

[Recorder section]
Printing method:
Recording paper:
Recording width:

Chart speed:
Paper feed accuracy:

100 megaohms minimum/DC500V, ACl.5kV/one
minute (between case and power supply)

AC 100V +10% 50/60 Hz (...specified at orderﬂ;;
200W (about 70W during normal recording
operation)

Approx. 180H x 430W x 390D (mm)
(not including protrusions)
Approx. 12.6 kg (main unit only)

Thermal recording with thermal line head

114 mm x 30 m

Roll type thermal recording paper

105.6 mm total recording width (640

dots) Waveform recording section: 82.5mm f.s.,
1DIV=8.25mm

Max. 2 cm/sec

+2% (25°C, 60%RH)



[Display section]
Display method:
Display resolution:

[Other]
Accessories:

Options:

Optional accessories
(sold separately)

7-inch CRT raster scan (two-tone display)
Waveform section 751 x 256 dots, text
display 48 characters x 29 lines.

power cord: 1,
recording paper (roll paper): 1,
roll paper attachments: 2,
gpare fuse: 1
(power supply 100/120V: 4A/250V.
$ 6.4 x 30 mm)
(power supply 200/220/240V: 3A/250V,
® 6.4 x 30 mm)
instruction manual: 2
(main unit and GP-IB interface)
8941 Analog unit (high-speed type)
8942 Analog unit (isolation type)
8943 Logic unit
9228 Recording paper (30 meter roll, 10 rolls)
9526 IC card (64KB)
9151-01 GP-IB (1lm) cable
9151~-02 GP-IB (2m) cable
9151~-03 GP-IB (4m) cable
9165 Input cord (BNC-BNC)

220H Chart take-up reel
9352 ROM card

Function provided
Linear differentiation
Linear integration
Moving average(2 to 100 samples)
Arithmetic
Data transfer between channels
Maximum and minimum values
Peak wvalue
RMS calculation
Area calculation
Period
Frequency
Waveform rise time (10 to 90%
rising)
Waveform fall time (90 to 10%
falling)
Average



2.2

Option specifications (accuracy at 23i5°C), accuracy

assurance period six months

(1) 8941 analog unit (high-speed type)

Measurement ranges:

Gain adjustment:

DC amplitude accuracy:
Offset adjustment:

Offset accuracy:
Frequency response:
Rise time:

Low pass filter:

Input waveform:
Input RC:

Input coupling:

Permissible input voltage:

9162 (10:1 probe), in use:
A/D conversion:
High-speed sampling speed:
Input terminal:
Dimensions and weight:

Accessories:
Optional accessories:

5mv/DIV to 5V/DIV 10 ranges in 1, 2,
and 5 steps.

Continuously variable from approx.
50-100% (with the gain adjustment
knob)

+1%f.s

continuously variable from -100 to
+100% in 1% steps, with zero adjust
function.

+0.8%f.s.

DC to 7MHz +3dB (when DC coupled)
Approx. 7Hz - 7MHz +3dB (when AC
coupled) ‘

Approx. 50ns (analog amplifier
section)

Cutoff frequency 5Hz, on/off switch
Unbalanced (one end grounded)
Direct 1 megaohm +1% Approx. 50pF
(at 100kHz) 9162 (10:1 probe), in
use: 10 megohms +3% max. 23pF

AC, GND, DC

Direct 150V (DC + AC peak)

250V (DC + AC peak)

8-bit parallel approximation

20MS/s

BNC connector

Approx. 170H x 35W x 200D (mm),
approx. 600g (excluding projections)

9166 Input cord (BNC-clip)
9162 Input probe (10:1 probe)



(2) 8942 analog unit (isolation type)

Measurement ranges:
Gain adjustment:

DC amplitude accuracy:
Offset adjustment:

Offset accuracy:
Frequency response:

Rise time:

Low pass filter:
Input waveform:
Input RC:

- Input coupling:

Permissible input voltage:

Max. floating voltage:

5mv/DIV to 20V/DIV and
5 steps.

Continuously variable from about 50-100%
(with the gain adjustment knob)

+1%f.s.

continuously variable from -100 to +100% in
1% steps, with zero adjust function.
+0.8%f.s

DC to 2 megaohm +3dB (when DC coupled)
Approx. 7Hz to 2 megaohm +3dB (when AC
coupled)

Approx. 150ns (analog amplifier section)
Cutoff frequency 5Hz, on/off switch
Unbalanced (input/output insulated)

Direct 1 megaohm +1% approx. 50pF (at
100kHz)

AC, GND, DC

Direct 200V (DC + AC peak)

(between input unit and case)

12 ranges in 1, 2,

Insulation and dielectric strength: Min. 100 megaohm/DC 500V, AC

Insulation charge capacity:

Common mode masking ratio:

A/D conversion:

High-speed sampling speed:

Input terminal:
Dimensions and weight:

Accessories:
(3) 8943 logic unit
Input channels:

Input:

High-speed sampling speed:

Compatible logic probe:

Dimensions and weight:

Optional accessories:

1.5kV/one minute (between input unit and
case, at 100kHz)

Min. 100 megaohm/DC 500V, AC 1.5V/one
minute (between units)

Max. 1000pF (ref.) Max. 1000pF (between
units, 100KHz) (between input unit and case,
at 100kHz)

80dB min. (at 50 or 60Hz,
resistance 100 ohms max.)
8-bit parallel approximation
5MS/s

Two (banana plugs)

Approx. 170H x 35W x 200D (mm)
(excluding protrusions), approx.
9163 Input cord (banana clip)

signal source

600g

eight (two 4-channel logic probes can be
connected)

logic probe (4-channel),
20MS/s

9306, 9307, 9308 or dedicated

9310 logic probe (9308 can be used with
8942 analog unit)

Approx. 170H x 35W x 200D (mm)
(excluding projections), approx.
9310 high-speed logic probe
9306 logic probe

9307 line logic probe

9308 line dip detector

common ground

600g



2.3 Trigger section

Triggering method: Digital comparison
Trigger mode: Memory recorder,
FFT analysis - single repeat, auto

Recorder - single, repeat
XY recorder - single

Trigger source: CH1, CH2, CH3, EXT, MANU, and TIME
sources can be turned on and off
individually. When all
are off the system is free running.
The TIME trigger can
be used with settings for start time,
stop time, and interval time.

Trigger conditions: OR between triggers

Trigger slope: Analog input - rise, fall
Logic input - condition match, mismatch
EXT - fall

Trigger level: Analog input 0-100% set digitally. Step
width is variable through hysteresis
width (min. 0.4%).
TTL level for EXT (active low), or
terminal short.

Hysteresis width: 1, 2, 4, 8, 16 dots
Level-setting accuracy (max.): +0.2%f.s. (£.5.=100%)
Logic input conditions: 1, 0, X (don't care) pattern

specification. AND and OR between A
and B channels,

Pre-trigger: 0, 2, 5, 10, 20, 30, 40, 50, 60, 70,
80, 90, 95, 100, -100% (memory recorder
and FFT analysis)

Trigger timing: Start, stop (recorder, XY recorder),
start and stop (recorder, XY recorder)

Trigger filter: 3, 4, 6, 10, 18, 34, 66, 130 samples
OFF (CH1 to CH3)

Trigger output: TTL level (active low), pulse width,
approx. 50usec.

Trigger I/0 terminal: BNC terminals

2.4 Memory recorder function

Time axis: 20 ranges in 1, 2.5, and 5 steps
(10usec/DIV to 5sec/DIV when using
isolation type analog input unit).

Time axis resolution: 50 dots/DIV

Sampling rate: Automatically set from time axis range
(1/50th of time axis)

Recording length (shot length): 15, 20, 40, 80, 160, 300,

600, 1200 DIV
Format: Normal, dual, XY
Interpolation function: provided, dot/line indication



Overwrite function:

provided

Waveform enlargement and compression rates (time axis direction):

Waveform scroll:
Grid: '
Auto-print:
Manual print:
CRT copy:
Partial print:
Smooth print:

2.5 Recorder function
Time axis:

(TIME/DIV)

Time axis resolution:

Sampling rate:

Dot display, line display

Recording length (shot

Format:

Interpolation function:

CRT display:

Waveform storage:

Print functions:

2.6 X-Y recorder function

X~-channel:
Y-channel:

1/100, 1/50, 1/20, 1/10, 1/5, 1/2,
x1l, x2, x5, x10

Left~right scroll provided

on/off

Automatic printout of stored waveform
supported

supported

Prints portion between A and B cursors
Smooth print specification causes density
in the time axis direction to be doubled
for smoother waveforms.

400, 500

1, 2, 5, 10, 20 (sec/DIV)

1, 2, 5, 10, 20 (min/DIV)

1 (hour/DIV)

400 mse, 500 mse 50 dots/DIV, others are
100 dots/DIV

Fixed regardless of time axis (high-speed
sampling)

1CH - 125 usec 200 usec
2CH - 200 usec 250 usec
3CH - 500 usec 500 usec

length): 15, 20, 40, 80, 160, 300,

600DIV, CONT
normal, dual
Provided, dot/line
Supported for all except 400msec
and 500msec ranges.
Simultaneous display with printout
supported.
last 95DIV stored to memory.
Observation with reverse scroll
possible (only CRT printout supported)
On, off and CRT copy

CH1
CHZ, CH3 (only for analog input unit)

Effective recording dimensions: 82.5mm x 82.5mm (10DIV x 10DIV)



XY axis resolution:
Sampling rate:

Recording time:
Interpolation function:
Monitor function:

Print function:

2.7 FFT analysis function

Analysis mode:

Calculation time:

Frequency range:

Frequency resolution:
Frequency accuracy:
Sampling points:
Dynamic range:

Input data:

Window:
Display scale:
Format:
Print function:

2.8 Accessory functions
Averaging function:

Memory partition function:

Waveform judgment function:

25 dots/DIV

dot display line display

1CH 125usec 125 usec to 12.5 msec
2CH 125usec 125 usec to 25 msec

(varies with amplitude)
infinite

provided, dot/line
CRT realtime display
manual print, CRT copy

One channel FFT (CH1 or CH2)

1) Time axis waveform

2) Linear spectrum

3) Power spectrum

4) Histogram
Two-channel FFT (input waveform CH1,
output waveform CHZ)

5) Transfer function

6) Coherence

one-channel FFT analysis approx. 1.5
seconds, two-channel FFT approx. 3
seconds (calculation only, data input
and display times not included).
3.90Hz to 7.90MH=z

(3.90Hz to 1.95MHz for isolation type
analog unit).

1/400

+0.02%

1024

48dB (theoretical)
Portion of waveform from memory recorder
memory, or newly input waveform
(selectable)
Rectangular or Hanning

Linear, log, phase, Nyquist
normal, dual
as per memory recorder,
partial print

excluding

2, 4, 8 to 256 times (memory recorder, FFT

~analysis functions)

In memory recorder function

memory capacity for each channel can

be partitioned (maximum 16 divisions).
1) Memory partition use (multi-block memory)
2) Sequential save

Waveform judgment (GO/NG) to

a reference area for time axis waveforms



in the memory recorder function, XY
waveforms, and FFT analysis.

Judgment mode: 1 - GO if entire waveform in area
2 - GO if any of waveform in area
3 ~-GO is entire waveform outside area
4 - GO if any of waveform outside area

Stop mode: GO stop, NG stop, GO and NG stop

Judgment output: External output of judgment result (TTL
level, active low)

Judgment time: Approx. 150msec (judgment only, excluding
data input and display times)

Graphic editor: Editor provided to define reference area
to cover any portion of waveform

Editor commands: line (dotted line), paint, parallel

(parallel movement and paint), all clr (clear
screen), quit and end
Calculation functions: +, -, %x and / between CHl1l and CHZ.
(memory recorder) True rms value calculatior
between A and B cursors.
Cursor measurement functions: Time difference, potential
difference and frequency between A
and B cursors. Potential and elapsed
time from trigger for A cursor

Clock function: auto calendar, automatic leap year
recognition, 24-hour clock

Clock accuracy: 100ppm (25°C)

Back-up battery life: Min. one month for clock and set
parameters (from full charge)

Waveform data back-up: External battery back-up possible

(2.7 to 5.0V)

Waveform data current consumption: Approx. 1mA at 5.0V

(Reference:) (max.), approx. 350uA at 3.0V (max.)
(service life of three size AR
(SUM~-3) batteries external
cells is about one month)

- IC card: External storage for set parameters,
measured data and waveform judgment
area definition.

Commands: LOAD, SAVE, INIT, KILL, COPY, TEST.
Partial save for section between
A and B cursors also possible.

Capacity: 8k bytes to 256k bytes

List print: Waveform data print followed by set
parameter output (on/off select)

Remote control: start, stop input terminals (TTL level,
active low, or terminal short)

GP-IB: Electrically and mechanically compatible

with IEEE 488-1978. Remote control
possible for entire system including
input unit (excluding gain adjustment and
CRT intensity adjustment)

Help function: Display of location of current screen
within entire memory when in memory



Key lock:

2.9 Appendix
Memory recorder and FFT analysis function

recorder function.

During memory partition, use status for
each block can be displayed. In FFT
analysis function, calculation result
scale can be displayed.

Disables all keys except itself.

Maximum FFT analysis FFT analysis
TIME/DIV |[Sampling rate| recording | frequency maximum
time range recording time
2. 5usec/DIV 50 nasec 3 msec 7.79 MHz 51 msec
5 100 6 3.90 102
10 200 12 .95 205
25 500 30 779 Kiiz 510
50 1 wsec 60 390 1.0 msec
100 2 120 195 2.0
250 5 300 77.9 5.1
500 10 600 39.0 10
1 msec/DILV 20 1.2 sec 19.5 20
2.9 50 3 7.79 51
5 100 6 3.90 102
10 200 12 1. 95 205
25 500 30 779 iz 510
50 1 msec 1 min 390 1.0 sec
100 2 2 195 2.0
250 5 5 77.9 5.1
500 10 10 39.0 10
1 sec/D1V 20 20 19.5 20
2.5 50 50 7.79 51
5 100 100 3.90 102
Time axis resolution 1/50 (per DIV)



Recorder function

Time axis resolution

TIME/DIV Chart speed
(pexr DIV)
400 msec/D1V 20.6 mm/sec 1750
500 16.5
1 sec/DLV 495 mm/min
2 247. 5
5 99
10 49.5
20 24. 8
1 min/DIY 495  mm/hour 1 /100
2 247.5
5 99
10 49. 5
20 24.8
1 hour/DIV 8.3
Recorder sampling rate
Channels used dot line

8kHz ( 125usec)
5kHz (200x«sec)
2 kHz (500xsec)

5k Hz ( 200xsec)
4 kHz ( 250usec)
2 kHz ( 500xsec)

XY recorder sampling rate

Channels used

dot

line

8 kHz ( 125x4sec)
8kHz ( 125msec)

§0H z (12.5 msec)
40H z (25 msec)







' CHAPTER 3

INSTALLATION AND PREPARATION




3.1 Notes on installation

(1) Supply voltage and fuse

The supply voltages on which the Memory Hi-Corder can
operate are marked on the back panel. Check the supply
voltage of the power source in your area. The fuse ratings
are also marked on the back panel. Be sure to use a fuse
having the specified current rating.

LINE VOLTAGE (+10%) FUSE Size
] 100V 0 120V 4 A $ 6.4X30mm
0 200V 0 220V ] 240V 3 A - ¢ 6.4X30mm

(2) Power cable
Be sure to use the included power cable.

(3) Ground terminal

If a grounded power outlet is not available at the
installation site, be sure to connect the ground terminal
to a good ground potential.

(4) Operating environment
Use the Memory Hi-Corder at a temperature of 0 to 400C and a

humidity of 35 to 80%RH. Avoid locations that are subject to
direct sunlight, high dust levels, or corrosive gases.

3-2 Installing paper

(1) Open up the paper compartment cover.

Compartment cover |

=

(2) Move the HEAD-UP/DOWN level to
the UP position.




of the paper roll, and set the paper

into the rail in the paper
compartment .

(3) Attach the holders to the core ]
|

Holder

(4) Insert the loose end of the
paper into the gap in the printer
platen and pull the paper out.

(5) When the loose end

of the paper comes out, pull it out
5cm or more. Straighten the paper.
Then move the HEAD-UP/DOWN level to
the DOWN position.

Unless the paper is at right angles
to the printer plate, the paper may
Jam.

)\\\

(6) Thread the paper through the slit
in the paper compartment cover, and
then close the paper compartment
cover.

Note: If the paper is inserted backwards, the waveform will
not be drawn.



3.3 Unit assembly

This system can combine freely a
number of different units to suit
specific applications, in what is
called the plug-in unit design.

Up to three input units can be
mounted, and the maximum input channel
configuration is as given in Fig. 3-7.

These are numbered from the top as
channel 1 (CH1l), channel 2 (CH2) and
channel 3 (CH3). Note that CH1l is
always analog, regardless of overall
system configuration.

3.4 Notes on measurement

WARNING

* The 8941 analog unit (high-speed type) and
8943 logic unit are not insulated from the
main unit. The GND line for each is common
with the GND of the main unit.

* The maximum permissible input voltage for the
input terminals of the 8941 analog unit
(high-speed type) is 150V (AC+DC peak), and
250V (AC+DC peak) when the 9162 (10:1) probe
is used. Take care to avoid input voltage
levels over these limits.

* The 8942 analog unit (isolation type) is
insulated from the main unit, but the
following cautions must be observed:

The maximum input terminal floating
voltage is 250VAC, or 350VDC. Take care to
avoid input of voltages over these limits
between the channels, or between a channel
and the main unit.

The maximum permissible input voltage for
the input terminals is 200V (AC+DC peak).
Take care to avoid input voltage levels
over this limit.




3.5 CRT intensity adjustment

The CRT is capable of displaying in two
intensities (tones). Adjust the
intensity so that the display is

darr
Lr—sy GQ/NG OUT  mesry

easiest to read. ‘U Ealdiml  arma maor
(el © © 'o-
Rotate the CRT INTENSITY knob located e w ixbas _]

on the rear panel to adjust intensity.
. The optimum intensity adjustment is o
where the retrace line (horizontal

line) cannot be seen. Excessive display
intensity will shorten CRT service life. CRT INTENSITY knob.

3.6 Handling recording paper

* Usualy, storage conditions do not affect thermal paper
rolls. However, if paper is to be stored for a long time, do
so at a temperature of 40°C or lower. The paper is not
adversely affected as long as it is stored at a low
temperature.

* If the paper is exposed to strong light, it may discolor. Do
not expose the paper to strong light for long periods of
time.

Data storage

Since the paper is heat-sensitive, pay attention to the
following points when handling paper on which data has
been recorded:

* Do not expose paper to direct sunlight.

* Store the paper at a maximum temperature of 40°C and a
maximum humidity of 90%.

* It is recommended that copies of the recorded data be made
for storage.

* The thermal paper may be discolored when it is subjected to
volatile organic solvents such as those based on alcohol,
ether or ketone.

* When the thermal paper has absorbed organic solvents such as
those based on alcohol, ether or ketone, it may lose its
color, resulting in the data fading away. Soft wvinyl
chloride films and adhesive tapes such as cellophane tape
contain these organic solvents.

* Do not place the thermal paper on wet diazo copy paper.
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3.7 Aliasing distortion

* In the 8850 all input signals are converted from analog to
digital, and all internal processing is handled with digital
signals. This A/D conversion process is referred to as

sampling.

* Sampling consists of measuring the height of the input
signal waveform at predetermined intervals.

r1r 1T+t 1T- .

Measurement —-————

* If the variation in the signal being measured is extremely
rapid compared to the sampling interval (sampling rate), a
waveform will be recorded which does not accurately express
the input waveform. This phenomenon is called "aliasing", to
signify the creation of an unreal waveform.

Actual input

//r\\\ //r\K;31gnal
B Time

e

/

Apparent signal due to aliasing

Sampling rate

* For measurement where the sampling rate can vary over a wide
range with the time axis, such as in the memory recorder
function, it is effectively impossible to avoid aliasing
distortion.



During memory recorder function use the limiting measurement
frequency is defined by the time axis range selected, and so
measurement should be performed from a range with as high a
speed as possible to minimize this distortion.






CHAPTER 4

OPERATIONS




Measurement function selection guide

Recorder Memory recorder
Continuous realtime recording Recording executed after
possible. input signal stored to
Chart speed variable from 400 memory. Time axis variable

from 2.5 usec/DIV to 5
sec/DIV. Trigger function
captures transient

msec/DIV to 1 hour/DIV.
Waveform scroll with rotary

knob. _ phenomena waveforms
High-speed sampling allows accurately.
peak capture for even rapidly Memory partitioning
fluctuating waveforms. supported.
Waveform judgment
supported. Waveform
operations supported.
XY recorder i:L FFT analysis
Continuous recording of Calculates and displays
XY waveforms for two spectrum while inputting
signals. waveform.
High-speed sampling FFT analysis supported
tracks even rapidly for waveforms stored
fluctuating signals. through the memory
recorder function.
Transfer function

calculation between two

SYSTEM signals.
Spectrum waveform

judgment supported.

(8850 system setup)

Clock setup.
Variety of self-
diagnosis functions.
GP-IB setup.




Transition between measurement functions

* Each measurement function has a status screen,
screen, and a display screen,
to a different function from any of them.

ki

with the function select keys.
Example: Memory recorder function

-

dxk STATUS ek
timesdiv
shot

format
grid
printar
list out

dot-line

Status screen

maanification
over-writs -

MEHORY]

18us
15 DIV

HORMAL
OH
(HORHMAL > OFF

LIHE
i

channel conditions

chi ch?2

drawing DARK DARK
rangedsdivy 18my 209my
offsat Sex sex
courpling DC bC
filter OFF OFF

'88-04-27
13:11

(printer off>

(wave comg)

ch3(log)
A+Bch

(2.5U>

RECORDERIMINMENORY

4 N
e TRIG www s :
sourcae chi ON level 52% \\\\\‘\\\
slope By
filter OFF
ch2 DFF
s ch3{loa) 0OFF
Trigger screen
axternal OH
manual OFF
trig mode ARUTN CFASTY
pre-triqg 3I8%
RECORDER /M MEITOR Y
. J
cursor
)
L R0k SIMGLE triglviCHL sax =
19us x1418.Quns) Ppre-T: 30% csr:0FF
7
Display screen
OFF
RECORDER
- /

a trigger
and the system can be shifted

Move the cursor to the function name and select the function

™ cursor

T Ccursor




4.1 Power on (reset)

(1) When the power switch is turned on the CRT will
display the current settings, and the 8850 will enter the
operational state.

(2) The settings are stored to memory, and the 8850 will
automatically restore the settings it had when the power
was turned off.

Note: If the 8850 is not used for long periods of time,
these settings may vanish, in which case new parameters
must be set.

System reset

If the STOP key is depressed and the power turned off,
all stored set parameter information will be cleared and
the 8850 will return to the factory-shipment state.

4.2 Display screens and the function select keys

(1) Setting through the screen
Use the following procedure to specify system settings
through the CRT screen.

1) Use the cursor keys to move the cursor (the blinking
portion of the screen) to the item to be changed.

2) Press the function select key corresponding to the
desired item indicated by the function menu, and alter
the item displayed on the screen.

HIOK! 8850 wmwowoavy ru concar

Rotary knob
Cursoxr |

fal

° _ SCROLL/VALUE key

oumoon

(2]
Function menu. cursor keys

Function _|
select keys

(2) The rotary knob is used for two purposes.
1) When SCROLL/VALUE key is set to SCROLL
a. In the status screen the screen scrolls vertically,

and the cursor moves vertically.

Clockwise rotation - Screen moves up (same as down cursor
key) '
Counter-clockwise direction - Screen moves down (same as
up cursor key)



b. In the display screen the waveform scrolls
horizontally, and the A and B cursors move,

Clockwise rotation - Waveform moves right, or A and B
cursors move up or to the right.

Counter-clockwise rotation - Waveform moves left, or A
and B cursors move down or to the left.

2) When SCROLL/VALUE key is set to VALUE

When function menu is vertical arrows, this knob can be
used to set a value instead of the function select keys.
Clockwise rotation - Same as up arrow.
Counter-clockwise - Same as down arrow.

(3) Types of screens

Screens come in three major types: status, trigger and
display. These are selected by pressing the STATUS,
TRIGGER and DISPLAY keys respectively.

1) Status screen

Sets all parameters except for the function trigger
conditions.

2) Trigger screen
Sets the trigger conditions for each function.

3) Display screen

Used to display the measurement results for measurement
in various functions. Major parameters can also be set in
this screen.

STATUS key TRIGGER key

/ / DISPLAY key

[ HioK1 8850 ((atar trie el wiand)
‘ =~ Iy
-\ KNDB HELP
s N 1
SCROLL
w@ué
CURBSOR BTI';FIT
[
eroe
) []
CH1 CH2 CcH3 T/
aotc key
Ooood
L b o !
4.3 Memory recorder function and operation
4.3.1 Memory recorder function

(1) Displays and records input signals after storing
them to memory once.

(2) Records all channels on the same time axis. Signals



can be drawn overlapped to clarify the relation between
them.

(3) The time axis can be set to any of 20 steps from 2.5
usec/DIV to 5 sec/DIV for logic units (high-speed type),
or 18 steps from 10 usec/DIV to 5 sec/DIV for analog
units (isolation type).

(4) Storage capacity is a maximum of 60 words/channel
continuous (about 1.200 DIV). With memory partition the
total is 64k words/channel.

(5) The pretrigger function allows the signal present
before the trigger to be observed.

(6) Enlarged and compressed display and recording
Enlargement 2, 5 or 10 times normal, compression 1/2,
1/5, 1/10, 1/20, 1/50 or 1/100 times normal.

(7) Three display formats
Time axis normal display, time axis dual display, and XY
display

(8) High-quality (smooth) print
Smooth print function generates a high-quality waveform
image that closely approximates the analog input.

(9) Partial print function
The desired portion of a stored waveform can be
selectively printed out.

(10) Reprint function
A stored waveform can be printed out any number of times.

(11) Memory partition supported

To minimize dead time for continuous recording of

transient phenomena, a maximum of 16 blocks (about 80DIV
each) can be assigned to each channel for waveform storage.

(12) Waveform judgment function
Comparison of a user-defined area and the waveform can be
used to detect abnormal waveforms automatically.

(13) Waveform operations
Cursor read-out of vertical and horizontal axes, true rms
value, and the four basic arithmetic operations.

(14) Averaging supported
Cumulative averaging allows you to eliminate spurious
components and observe only the signal components.

(15) Waveform scroll supported
Rotary knob can scroll waveform horizontally for easy
search of critical waveform portions.

Fig p38: Input 1, Input 2, Input 3; Memory 64k words;
Simultaneous three-channel recording



Simultaneous three-channel recording

Input 1 /\J/\

Memory
64k words

[ S e G S i s
'

Memory Do

64k words
Input - 40"‘1 -

Observation of waveform
prior to triggering with pretrigger function

B '
R T Py ByNiy S . 0

Fmmmmqm—rm A==
PR [
i i 1

_______

Partial print of memory data

Minimal dead time through memory partition function

=

CH1 ! P
CH?2
H3

M |
/L ]

C

Input L

Waveform data storage through memory partition function



Input ‘

Abnormal waveform detection through
waveform judgment function




4.3.2

(1)

Basic operation

Outline of memory recorder operation

The flowchart for the basic operation is indicated below.

STATUS key

J/
"

TRIGGER key

/ START key
[
/’ [

r#ﬂDKIBESQ

Memory
recorder

Press the
STATUS key

Set system
parameters
on status
screen as
needed

Press the
TRIGGER key

Set the
trigger
conditions
on the
trigger
screen as
needed

STAT TRIG DISP MANJ{PHINT
c ) 01 ] P
W KNDB HELP
% N
SCRO
VAL
START
CURSOR
STOP
. ) []
CH1 CHz2 CH3 /B
aoft key
{4 iy
A
— -

Refer to
the
start key

Display the
waveform on
the display

Basic Operation Flowchart

Refer to
status
set menu

Refer to
the trigger
condition
set menu

Staxt
measurement
with the
START key

Refer to the
set-up menu
on the
display
screen




(2) Status set-up menu

Basic
settings

Input unit

settings

Item

Function set

— Time axis

(time/div) set

Recording length
(shot length) set

Display format set

Content Page

[MEMOR Y] coroervermmmmneeenn

[2‘5# SN 5 S ] “ee sae aes ses see sre eos

(15D T V~1200D 1T V] «oveevee

—— [NORMAL,
DUAL, X =Y =eerveee

Grid set

Line interpolation

(dot/line) set

Printer set

List out set:

Magnification

[ON, OF F ] wverrveernoenonn

e [ON, OF F] woreerereeeene e

(enlargement/compreésion)

set
Over-write set

|[Drawing set

-— Measurement range

(range/div) set

- QOffset set

— Coupling set

'— Input filter set

_— [O N, O F F] R L LI LTI T TN

[OFF, DARK, LIGHT] -

e [ 5 MV A0V ] e e e e e e

48

48

48

48

50

.50

50

50

50

51

52

54

55

55

55



Special

settings

circuit set

function set

function set

Note: Special settings are detailed in sections 4-3, and
4-10 through 4-14. The listed page numbers above refer to
sections 4-10 through 4-14.

Averaging = = ———- [OF F, 2~ 28] corervere e

-—Memory partition - OF T —
function select—~él HELTT-BLOCK mJ
— GEQUENTTAL-SAVE
AAAA -Wave Jjudgment oo [ O F F, mode set] oo

56
(178)

56
(182)

56
(190)

56
(208)




(3) Trigger condition set-up menu

Item; Content; Page
Trigger
source CHI —[: [ON ] Level —— [ (0%~ 1009%] 61
[(OFF] Slope —— [I, 1] weeeeerremnnn 6l
Filter — [OFF, 3~ 1307 - 61 -
— CH?2 _T: [ON ] Level —— [0%~ 100%]
[OFF] {E Slope —— [I, 1]
Filter— [OFF, 3~ 130]
— CH3 [ON ] ——Trigger — Al [* % % %] Ad
pattern
(OFF] (note) Bl [* % x x ] Bi- 62
| Trigger —
pattern (AND, OR] 62
AND/OR
Trigger
condition [TRUE, FALSE] 62
match/mismatch
(when using logic | ¢: . ~ 1207 eee.es
unit) filter (OFF, 3~ 130] 62
Note: * indicates selection of 1, 0 or x
— External trigger set -~ [ON, OFF] ++w-ver..59
— Manual trigger set —— [ON, OFF] 59
SINGLE
Trigger — ] — - .« see sne
mode Trigger mode set [: REPEAT :}.“. 59
AUTO
Pre- ——— Pre-tri t 0 ) 9
trigger lgger se [_ IOOAv O 9% ~ 100A] """"" 60
Special | pimer trigger source set —— [ON, OFF] ceeoeme 60
trigger
source




(4) Run keys

Run keys Recording start————START key
—Recording stop————STOP key
—Reprint, partial print —PRINT key
—CRT copy CRT COPY key
—Paper feed FEED key
a e ™\
HIOKI 8850 STAT TRIG DISP MANU
- o) Ny Ny —— PRINT key
f S ]
SCROLL
vaZud T CRT COPY key
L
CuURSOR STa |~ FEED key
Iy
D sTOR
L J (:l T~ START key
CH1 cHz2 cH3 T/0
aote key (o]
] | ~sToP key
. J
L )




(5) Display screen set-up menu

Settings that

Time axis

can bechanged
during
operation

- Compression/
enlargement

—— Pre-trigger

— Trigger mode

—— Drawing set

——Measurement
range

—— Coupling type

—— Trigger level

—— Trigger slope

[25#5"-’5 S] car vee vee ne

(0%~

(1, 1

%

[(5mV

V4
[ ;
v

—— QOffset

L—A/B cursor
display

[OFF

[ X 10~ X 1/1007 v eeevve oo vernoneenveeneea
- Trigger source— [CH 1, CH2, CH3] e
100%] cee sen tea sas ses see sen sse see bee sen

[SINGLE, REPEAT, AUTU]

OFF
%, (LIGHT)

OV ] ee e e e e e e e e

(GND)
(AC) —J.“”““”““““”“”u
(DC)

R A’ A & B] tee tee 4es wen see tan bes enn

64

63

64

64

67

63

67

67

67

67

68



4.3.3 Memory recorder parameters and operation

(1) Status screen

Pressing the STATUS key causes the status screen to
appear. To change the indicated (current) settings, move
the flashing spot on the screen with the cursor keys, and
then select the desired setting with the function select
keys. Values are input with the vertical arrow function
select keys, or with the rotary knob (set the
SCROLL/VALUE key to VALUE).

The special function screen is displayed by scrolling the
screen, or by holding down the down cursor key.

4 N
k¥ STATUS okxx MEMORY ’88-04-23
15:44
timarsdiv 25us
shot 15 DIV
format NORMAL
arid ON
Pprintar (NORMAL D OFF
list out OFF
dot-linae LINE
magnification 1
owver—-—writaea OFF
channel conditions
chi —h2x% ch3(log>
drawing LIGHT DARK OFF
range(/div) 1y 1y (2.35U>
offset S56% 56~% -
coupling AC AC -
filter OFF OFF -

Status screen

s N
X SPECIAL FUNCTION E R P
% averaging ON
counting 2

% memory div MULTI~BLOCK
divisions 8.
using block S
REF block 2

1 BB 48 6 7 8
T

% wawve comparison MODE 1 Call in>
stop mode
graphic editor NEW

% calculation ON

ch3=aX+bV¥Y+c

a= 1.00 X=CH1
b= 1.860 Y=CH2
c= 5

T

Special function screen




* Basic settings

o [MEMORY] - Sets the measurement function, and shifts

to status screens of other functions. (This can be
used to set RECORDER, MEMORY, XYcont, FFT, and
SYSTEM) . _

o time/div - Sets the speed with which the input signal
waveform is read in, expressed as the time required by
a single division.

When the analog unit (high-speed type) or logic unit
is used, setting is possible from 2.5usec/DIV to
5sec/DIV. When the analog unit (isolation type) is
used, setting is possible from 1l0usec/DIV to
5sec/DIV.

This setting may be accomplished with the function
elect keys or the IME/DIV key.

& CAUTION
For 2.5usec/DIV and 5us/DIV settings, the analog unit
(isolation type) is assumed to not be mounted in the main
unit.

o shot - Sets the recording length of a single
operation. (15 DIV - 1200 DIV)

o format - Sets the display format for the input signal
waveform. v

[NORMAL] - Displays the waveform on a single screen.
Overlap display is possible for multiple waveforms.
[DUAL] - Divides the screen into upper and lower
screens for waveform display. Waveforms from multiple
channels can be displayed individually. '
[XY] - The waveform is XY synthesized and displayed.



Input

Input

Input

Input

Input

Input

T
o

NORMAL display

o
ol

AVAVAVAN

DUAL display

~
o

XY display




o grid - Determines grid display.
[ON]: Displays grid
[OFF]: Does not display grid

o printer - Determines printer use during operation.
[ON]: Printer is used. Input waveform is read, and
printed out.

[OFF]: Printer is not used.
[ (NORMAL) ]: Normal printout quality.
[ (SMOOTH) ]: Printout is smoothed out to approximate

analog waveform.

Note: XY display printouts will always be in NORMAL
mode regardless of setting.

o list out - Determines print out of setting parameters
[ON]: Prints out the setting parameter list after the
waveform.

[OFF]: No printout of parameters.

o dot-line -~ Sets the line interpolation for the
measurement signal points.
[ON]: Line interpolation for an easy-to-read display.

[OFF]: No line interpolation for a display the
accurately reproduces sampled data.

o magnification - Sets the enlargement/compression ratio
for the time axis of the displayed waveform.

[%2]: Doubles waveform size
(x10, x5, x2, x1, x1/2, x15, x1/10, x1/20, x150, x1/100)

Note: If over-write is ON, the magnification setting
cannot be altered.



o over-write - Overwrites without clearing the display.
[ON]: Overwrites, allowing comparison of multiple
waveforms.

[OFF]: No overwriting (display is cleared)

Over-write example

CAUTION
Over-write setting is not possible if the printer is
ON, or if the wave judgment function is ON.

* Input unit setting (channel conditions)

channel conditions
ch2 chiIdload
drawing DARE OFF
rangsCodie i T2 S
offset S -
coupling AL -
filter OFF -

Settings for CH1

Note: * indicates an analog unit (isolation type), and
(log) a logic unit.



o drawing - Sets the display of the input signal
waveform.

When an analog unit is used and format is NORMAL:
[OFF]: No waveform display
[DARK]: Waveform displayed dark
[LIGHT]: Waveform displayed light

r————— cChannel conditions
chi ch2#% ch3
drawing DARK -
pangetSdi 114 -
of fsat SQ -
couplinag AC -
filter OFF -

cursor
When a logic unit is used the setting is handled for each
four logic waveform channels.
[OFF]: No logic waveform display
[Ach]: Displays the 4-channel logic waveform for logic
probe A.
[Bch]: Displays the 4-channel logic waveform for logic
probe B.
[A+Bch]: Displays total of eight logic channel
waveforms, composed of logic probes A and B.

channel conditions
—hi chZ#% ch3tloa?
drawinag LIGHT DAREK
uszing araph A E -
~~

Fangel div 1y 10 ¢2.5u3 Cursor
offzset SRx SRx -

couplinag A RC -

filter OFF OFF -

Note: When using a logic probe, the logic waveform
will not be displayed if the format is set to [XY].



When using an analog unit and format is DUAL, the drawing
setting and the using graph setting are both required.

0 using graph - Sets whether the input signal waveform
is displayed on the upper or lower screen.
[A]: Displayed on the A (upper) screen
[B]: Displayed on the B (lower) screen

channel]l conditions
chi ch3
drawinag DARREE -
Wzing araph B -
ranget s sdiv? 1 -
offzet SEx -
couplinag AL -
filter OFF -
Display screen setting
— )
e MEM ®kk REPEAT triglviCHI1 58% &
580ms x1(58.8ms)> pre-T: 38% csr:OFF
_ : '
; ' ' | i ! s
‘ i ! s ; ;
; ; i I | !
A screen ! i | ;
o @
| | ‘ | _
L

B screen

f F
{
Y
J
e 1

\//\/f\
A[\ vy Vsox Y oFF i
—_—

ZfSCAUTION
When the display mode is set to DUAL, there is no
difference between DARK and LIGHT displays.




When using an analog unit and format is XY, the drawing
setting and the axis setting are both required.

o axis - Sets the x axis of the XY synthesis for the
input signal waveform. The X axis can be set to any
single input channel, and the remaining channel will
be used as the ¥ axis.

Note: The arrow pointing down for drawing indicates
the channel is the X axis.

Setting for OFF, DARK and LIGHT is made
on the Y-axis channel.

channel conditions
chl chZ% ch3C(laoga?
drawinag CARE -
axis Y -
range(<diwv)d 1u (2.5U2
offzet S8 -
couplinag _HC -
filter OFF -

Channel 1 is the X axis.

. range (/div) - Sets the measurement range. This can be
set with the function select key and the RANGE key for
each channel.

. When using an analog unit
Sets one division on the wvertical axis to 1V.

Note: The range for the analog unit (high-speed type) is
5mvV to 5V, and for the analog unit (isolation type) is
5mV to 20V. When the gain adjustment knob is moved the
"<" gymbol will appear, as: <5mV

Sets the threshold to discriminate between input logic
signal HI and LO at 4.2V. The usable range is -6.3V to
+6.3V, in 0.1V steps.

zhannel conditions

chi ch2% zh3I(log)
drawinag LIGHT DARK A+EBch
ranae s diwd 11! 2a8muy @
offzet 56% Sax
coupling RC AC -
filtaer OFF NFF

Logic signal threshold value



o offset - Sets the input signal zero position
[10%]: The input signal zero position is set to 10% of
the displayed portion. The usable range is 0 to 100%,
in 1% steps.
[-10%]: The input signal zero position is set to -10% of
the displayed portion. The usable range is 0 to -100%,
in 1% steps.

100% ——

0% —— display screen
0% ——

—30% —— é off display screen

(zero position)

o coupling - Sets the input coupling
[GND]: No input signal connected. Zero position can be
checked.
[AC]: Capacitor coupled in series. DC component of input
signal cut, and only AC component measured.
[DC]: input terminal directly connected to amplifier for
measurement of DC component.

filter - Input unit internal low-pass filter set.
[ON]: Low-pass filter used (cutoff frequency is about
5Hz) .

[OFF]: Low-pass filter is not used.



* Special settings (special function screen)

Refer to Sections 4-10 through 4-14 for descriptions of
functions and function operation.

o averaging - Sets cumulative average.
[OFF]: No cumulative average.

[ON]: Cumulative average.
counting: Sets averaging count from 2 to 256 times.

o memory div - Sets memory division (partition)

1) [OFF]: No memory partition.
2) [SEQUENTIAL SAVE]: Memory is partitioned, and used to

capture sequential triggers.
divisions - Sets the number of blocks.
using block: Sets the number of the memory block to be

displayed on the CRT.

3) [MULTI BLOCK]: Partitions memory and uses user-specified

block.
divisions - Sets the number of blocks.

using block: Sets the number of the memory block to

store the input waveform.
REF block: Sets the memory block holding the reference

input signal waveform.

waveform judgment - Compares the input waveform with a
user-defined judgment area to detect abnormal waveforms.

[OFF]: No waveform judgment
[MODE 1]: Sets the waveform judgment mode (modes 1, 2, 3

and 4 are available).
stop mode: Sets stop to activate on GO or NG output.

graphic editor: Used to define judgment area.

Note: The waveform judgment function cannot be used
with averaging or sequential save functions.

o calculation - Operates the four basic arithmetic
operations for the input signals from CH1 and CH2, and input

the result into CH3.
[OFF]: No operations.

[ON]: Sets operators 1) and 2), channels X and Y to be
operated on, and coefficients a, b and c.




Note:

Operations are performed
on the display screen
(refer to Section 4-14).
Calculation results are
output as analog waveforms
in the DARK mode. LIGHT
display is not possible.

(?SCAUTION

When calculation is on, it is impossible to input
and display a signal waveform on channel 3. To

observe an input signal waveform on channel 3, turn
calculation off.

It is impossible to input a signal waveform, perform
arithmetic operations and display the result.

Operations on logic waveforms are not possible.




(2) Trigger screen

Pressing the TRIGGER key switches to the trigger set
screen. To éhange the indicated (current) settings, move
the flashing spot on the screen with the cursor keys, and
then select the desired setting with the function select
keys . Values are input with the vertical arrow function
select keys, or with the rotary knob (set the
SCROLL/VALUE key to VALUE).

The special trigger screen is displayed by scrolling the
screen, or by holding down the down cursor key.

e A
ek TRIG kwx MEMOR®Y '88-24-22
16:94
souUrce zhl OH level 299%
slope By
filter NDFF
ch2 OFF

ch3Clog> OFF

external oM

manual DFF
triga mode REPERT (FAST?
pra-triqg Inx

ZSTINGLE! ‘REPERT CAUTO. CFEAST) W

N
Trigger screen
4 )
#%% SPECIAL TRIG #ixk
timer source OH '28-04-28
15:35
start 4-28 18:080
stop 4-32 16:009
interval 26:99:909
N :
. _J
Special trigger screen
o [MEMORY] - Sets the measurement function, and switches to

other function trigger screens (setting possible for
RECORDER, MEMORY, XYcont, and FFT).



o source - Sets trigger to input signal from channel 1-3,
respectively. These trigger sources are referred to as the
internal trigger(s), and should be turned ON to use.

external - Trigger set to signal from external trigger
input terminal. Turn ON to use.

manual - Activates the trigger when the MANU key is
pressed. Turn ON to use.

Note: When multiple trigger sources are on the trigger
will be activated by any of them. If all trigger
sources are off, the trigger will be activated by

pressing the START key.

o trig mode - Sets the trigger mode.
[SINGLE]: Only the first trigger after the START key is

pressed is enabled.

[REPEAT]: System will be activated by every trigger.
[AUTO]: System will be activated by every trigger, and
if no trigger is received by a set time limit the
system will automatically generate one (Note: this
time limit is the time axis times the recording
length. For example, at 2.5usec/DIV 80DIV, the time
limit would be 200usec. However, the maximum is 2

seconds) .
[(FAST)]: Sets the update rate for the screen to fast.
[ (SLOW) ]: Sets the update rate for the screen to slow.

When screen update rate is set to fast:
A single screen takes two cycles, and when a 20% span

sin wave is input:
DOT grid off - about 0.15 sec.

LINE grid on - about 0.20 sec.
(Time axis, recording length, trigger, pre-trigger, trigger

level)

The above values are reference values onlv. The slower
the time axis or the longer the recording length the

slower the update time.



o pre-trig - Sets the pre-trigger.
[2%]: Starts recording from 2% before the recording
length after a trigger is received.
(2, 5, 10, 20, 30, 40, 50, 60, 80, 90, 95, 100%)
[-100%]: Begins recording 100% of the recording length
after a trigger is received.
[0%]: Begins recording when trigger is received.

Fig: Trigger point, Pre-trigger; (2% to 100% of set
recording length); trigger point; minus pre-trigger
portion )

ji Trigger point

I N

Pre-trigger

(2% o 100% of set recording length)
Fﬂtrigger point

e

minus pre-trigger portion (-100%)

& CAUTION
A trigger will not be activated while a pre-trigger
portion signal is being input, or during printout.

o timer source - Sets the timer trigger.
[ON]: Trigger is set to on from the specified start time
through the specified stop time, at the specified
interval.

When the interval is "00:00:00", the trigger will
activate only one time, at the start time.

[OFF]: Timer trigger does not activate.

timer sourcs oM

[
—
2

(SRR}
aJ o+
D0
o
nen
T
TP b
DA AR RAL
DI AN

_..
1
3
W

—
=
i)

Trigger interval

|

tart ti .
Star 1me stopr time

1

i
}
'
|
| I

&0

trigger

o=

E>~—-——



Note: Start time and stop time are only valid if
specified for times after the point the START key is
pressed.

When the trigger mode is SINGLE, recording will only
occur when the start time is reached, regardless of the
set interval.

*Internal trigger setting when analog unit used

chi (ApR lewvel 545
slope 1
filter 1

0

o level - Sets the trigger level.
[54%]: This threshold value is compared to the input
value, expressed as a percent of the full scale
recording width, which is taken as 100%. Settings from
0% to 100% are possible.

o0 slope: Sets trigger slope.
[> ]: Trigger is activated when input signal passes the
threshold value as a positive edge.
[< ]: Trigger is activated when input signal passes the
threshold value as a negative edge.

trigger levelﬁx\;:~

R [ 1]

Trigger level---

o filter - Sets the trigger filter.

[OFF]: No filter operation.

[18]: Sets the sampling value (3, 4, 6, 10, 18, 34, 66, 130)
to x. If the trigger conditions are inverted w1th1n the
set time atrigger will be activated.

ﬁitrigger point
Example: When the trigger is |
set to the input signal, this = [ --—-—-——-—-—---= I _____

function prevents triggering
due to excessive noise.

Trigger conditions invert

within time T, and no
trigger is activated

Trigger is activated even though
trigger conditions do not invert
within time T.




*Internal trigger set for logic unit

ch3dlogd OH Ay [xxxx1Aq By [x¥%xI1Eq

AHD-~0OR AHD
filtar 4
triaTsF TRUE

o Trigger pattern
[A1l] [XX01] A4 Bl[x1ll x ] B4: The logic pattern compared to the

input logic single is expressed with 1, 0 and ¥X. 1 indicates HI,
0 indicates LO, and X indicates don't care.

Discrimination between 1 and 0 is handled by the signal
detection logic probe. HI/LO level threshold values are set with
respect to the status screen input unit.

o AND/OR: Sets trigger pattern AND and OR
[AND] : Trigger activated when all specified trigger patterns
match.
[OR}: Trigger activated if even one specific trigger
pattern matches.

o filter: Sets the trigger filter. Setting is the same as
for the analog unit.

trig T/F: Sets logic trigger condition match/mismatch.
[TRUE]: Trigger activated when trigger pattern and
AND/OR trigger conditions met.
[FALSE]: Trigger activated when trigger pattern and
AND/OR trigger conditions not met.

o)




(3) Display screen
The display screen appears when the DISPLAY key is
pressed.

* Display screen pypction Trigger mode Trigger assign

e ! N
vk [HEM] sdorx SIHGLE] (frialviCHI 585 &)
" ) /r//ﬁzﬁgﬂng1<2saysﬂ [pPre-T: 58%[csr:A&B o AR
ime axis T : =
pr x1} | Lns 8.8@nU] ;| [4t=1.32ns]|’ A/B cursor

Printer | Arlthmetlc
magnification| -operation RMS value f“.‘

: Pretrlggerl‘””i

o calculatlon :
Redﬁction/énlargement A/B cursor

rate and'tlme.base o . read-out:

ﬁemv sei]L% Toony S5%] 5 5

RECORDER Y MENCRY" /immﬁii-
J

chl assign ch2 assign ch3 assign

Certain items of the status screen and trigger screen
settings can be set from the display screen.
For details, refer to the status screen and trigger screen.

o [MEM] :Sets the measurement

function (to RECORDER, MEMORY, m:«:«;«m SINGLE  triglvicH2  5o%

X"'Y Cont, or FFT) . Can be 25%us x1(25Qus> pre-T: 5@% csr:0FF

switched to another function /

display. Cursor
o [SINGLE]: Sets the trigger mode - ~

(to SINGLE, REPEAT or AUTO) . **;SSE: iﬁzsen Pr;:%?lvggzzcsr:m:ga‘/. E

/
Cursor
r \

o [CH2]: Selects a trigger source | ~“Isbus xic2ssws) préf%?”%smopggz N

from chl, ch2 and ch3. /

Cursor

Note: It is impossible to select a channel which has been
turned off as a trigger source on the trigger screen.



o [50%]: Sets selected trigger
source trigger level from 0% to

100%.

k¥ MEM w&x SINGLE triglv:iCH2 Sax <
25Rus x1(25Qus) pre-T12 SAY csriAF

Cursor

trigger source, either positive LU S,
or negative.

cursor

o [250usec]: Sets input speed
(time/div) for input signal
waveform.

n
-
D
n

wdck MEM ®kx SIHGLE triglwiCH2 saxz 2
25Qus] x1¢282us) pra-T3 SA% « : F

cursor

o [x1]: Sets magnification
(enlargement/compression) of
display waveform time axis.

¥k MEM &+
2%0Bus= :<1j(25@_u

cursor

o [T]: Sets slope for selected
xkk MEM ®&x SIHBLE triglv:iCH2 58
5 H (534 3 ol

Note: When over-write is on, magnification cannot be

changed.




Magnification is handled with the position of the A
cursor as the center. If the A cursor is not present,
then the center of the display is used.

The A cursor display is set with "csr".

- )

xdk MEM oo SIHGLE triglv:iCH1 S8x% &
250us %x1(258us) pre-T: 0% csr:QFF

7

B 2% 58% 0OFF OFF
L,RECDRDERu [ MEMORVE W X=veont i cFET ]

_
x1 display
J::L,Enlargement
a N
wex MEM wxx SIMGLE trigalwiCHI 59% 2
230uz xS(S5SA.Buz) pre-T: 59X c=r:A 4 A
br %5 ' 4t=8.8us
3 s
| //
/
/4
' /
. s
8 2% sex DFF/ﬁ DFF
IIIEIIIIIIEIII/
/
\ , .
A cursor x5 display



Compression allows the entire input
the seen.

Compression allows even the longest

signal waveform to

recording length

(1200 divisions) to be seen on a single screen.

— N
hdck MEM kwx SINGLE triglv:iCH1 FLER
Sus x1¢(5.00us) pre-T: 48% csr:0FF

ki
B 2% S50% DFF
R e
\_ _J
1200DIV x1 display
Compression
e N\
wkk MEM dodkx SIMGLE trigqlv:iCHI1 Sex =
Jus x1/188(50808us) pre-T: 48% csr:0OFF
Y
2% Sax% OFF
PR
\. /

1200DIV x1/100
compressed display




—100% vo 100%- 2.5us x1(2.508us) re-T
Note: The trigger mark willchange ok TN Pre 1
to al ¥ ] on the display. cursor

[20%]: Sets the pre-trigger from
wkk MEM soww STHGLE triglviCHI 5% =
: -287. csri:0QFF
f 1

* For analog units:

o [M]: Sets the input signal

Cursor :
waveform display to OFF, B or%

{ﬂm’ 58% & 20@my ©  4@%  OFF

W DRRKE CELEHT

Note: [l 1is DARK, % is LIGHT.

o [10mV]: Sets the measurement
range and input junction.

[V 4] indicates [GND]
[V] indicates [AC]
[V] indicates DC.

o [50%]: Sets the offset for the Cursor

input signal from -100% to
100%. Pressing the [Oadj]
function select key executes
calibration to the offset wvalue. - ,
Note: Zero adjust processing will Executes zero adjust processing

erase stored waveforms.

Execute zero adjustment in

the [AUTO] trigger mode,

during operation.

[ 19m7 SQ% ] B 2080wy 49% OFF

| T R TR BETETRE

* When logic unit is used

Cursor
o [A+Bch] Sets the display for N
four logic waveform channels at 8 tomy  Spx  ©m 200mg M:ﬁ?ﬁ;ﬂ(zsw l
a time. Possible settings are - — e ——
e ——

OFF, Ach, Bch, and A+Bch. R )
(2.5V) Sets thresholds for input Cursor
signal HI and LO levels. AN J
Settings are possible from -6.3V ® 1eav 50 % 20emy  40x A+Ech [(2.50)]
to 6.3V. Lm )




o csr - Displays both A and B cursors on the display screen.
Note: When using the rotary knob, be sure to set the
SCROLL/VALUE key to SCROLL.

1) [OFF] - no cursor display -~ ~
[A&B] - Displays both A and B| ™*** gl »ve a0ulo t”g“”"tciiiy%_rﬁ” used
cursors. v
[A] - Displays only A cursor.

Cursor

2) [t ]: Sets the horizontal s N
display cursor. Voltage *MI{:EQ rry Qnu;o triglviint trfa&got used
difference (delta V) will be Tue x1C19:- 00 AALLICIL
determined Pr x1 , RMS FJ.BBMUt At=35.7£s

. . 3 ,
[«A t]: Sets the vertical ! g Cursor
display cursor. Time difference i |
(delta t) will be determined. : ; i
[#A £]: Sets the vertical
display cursor. Fregquency
(delta f) will be determined.
(delta f) is determined as
(1/delta t).

3) [A): Turning the rotary knob . A

will move the A cursor. T Rhe xicia.ene” IR PSS
: Av=2amy
[B]: Turning the rotary knob

will move the B cursor. Curgor

[A&B]: Turning the rotary knob
will move both A and B cursors
at once.

[WAVE]: Turning the rotary knob
will scroll the input signal
waveform horizontally.

Note: When the waveform fills the screen, over-write is

on, or waveform judgment function is on, the waveform
cannot be horizontally scrolled.



Example of cursor calculation

1) 1In csr:Af§, the voltage potential (4V) from the

input signal zero position (offset) is determined, and in
csr:A&B the voltage difference (AV) between cursors A
and B is determined.

-
®%% MEM waw ALTO
{Bus x1¢10.8us>
determines
NS DU " voltage
I 25 N potential
from zero
position
Input
signal b
offset

COFF

J

2) In csr:A<> the time difference (At) or frequency
(Af) from the trigger point to the A cursor is
determined, and in csr:A&B<> the time difference (At)

or frequency difference (Af) between the A and B
cursors is determined.

' ™
ok MEM %% ARUTO trials
18pns x1(1A.0us) Pre-T:
pr %1 ‘ /\U
5\ Trigger /W\  Time
\ point : \ (fFequency)
o \ difference
: from
. trigger
' point.
' \g\
"
: ' oA
\\ \\ ‘: ~\\
\ / N/ . :
N R : '
] 15 5@ OFF aFF
I OEFE
\_ _/




* RMS calculation

When the A and B cursors are displayed on the screen it
igs possible to determine the true rms value for the
section of input signal waveform displayed between the A

and B cursors.

RMS is displayed when the A and B cursors are displayed.
Move the cursor to the RMS position, and press the
"execute" function select key to perform rms calculation.

4 I
wkkx MEM kkx AUTO triglviCH1 Spx
19us x1(1B8.9nus) pre-=T: 50% csr:A&B & A

rrg( 2. 7stu At=53.6us
S -

Cursor

pr xt

N
B 17 AFF
\
N \ —/
Select key Calculated true RMS wvalue
Notes:

- If signal waveforms for multiple channels are
displayed‘on the screen, rms calculation will be done
for the signal with the lowest channel number.

When the potential or rms value is calculated, the
result may reflect the input unit offset error
(max. +0.8%).

* With cursor read-out and rms calculation, calculations
are performed based on the input range that is
currently displayed.




* Input signal waveform arithmetic calculations

When calculation is on the status screen it is

possible to perform arithmetic calculations between input
signals for channels 1 and 2, with the output stored to
channel 3 memory.

When calculation is set to on, CALC is displayed. Move
the cursor to the CALC position, and press the "execute"
function select key to perform rms calculation.

Arithmetic calculation example

4 ™)
ks MEM o AUTDOD triglv:iint trig not used
SBus %x1(58.9nus) CEriASE < A
pr x1 ) lLTFIL(: RMS 2.613V ‘ At=332uz=

Cursor ‘ ‘

b-Sab i

e aifaeoITTRell
e

on
w
AN
B8
N
2 LT :
o . e . ,_.‘ :
5 ™~ L :
= -

Calculation
waveform
A\ y
\ \
Function select key CH2 signal CHI1
waveform signal
waveform

Note: Calculation is performed each time the "execute"
function select key is pressed. Calculation is not
possible during operation, so the system must be stopped
for calculation.



4.3.4 Printer operation

o Reprint function

By pressing the PRINT key it is possible to print any number of
copies of a waveform from memory.

Note: The trigger mark is printed out as [ j& ].

o Partial print function

It is also possible to print out a selected portion of a
waveform.

Operation
1) When A or A and B cursors are displayed

When the A cursor is displayed, the section of waveform from the
A cursor to the end will be printed out.

When A and B cursors are displayed, the section of waveform
between them will be printed out.

A and B cursor display positions are set with the display screen
csr.

2) Set print magnification (enlargement and compression). Move
the cursor to the pr position and set the magnification.

3) Press the PRINT key.

- A

% MEM #xw% ARUTA i tinmt - t s
triglviint ¢ }gﬁgoe used _Set A and

S@ps x1(50.0ps)
B cursors

Set printout
magnification

¥y 58x  OFF ;
RECORDER | «MEnORVw,/@ﬂ:nEznﬂl B R T
(- ; J

This portion printed out




o Smooth print
By setting smooth print the printout will approximate an analog

waveform.

The smooth print selection is made by pressing the SMOOTH
function select key on the status screen printer item.

Note: Smooth printouts take longer than normal printouts.

Normal printout

CH1
TRIG ¢+ CHl ’88-85-85 22:27:27
V) B

GH! I 387 ofs 300us/DIV ( x1 )
HIOK! 8850 MEMORY Hi CORDER
CHI .
TRI6 ¢ CHI ’'88-@5-85 22:27:27 Smooth prlntout
(]
2

5..

“r

A 2 ¢ 6 3 o 12 14 16 8 28
WO 17 S8 ofs SoRus/bIY ( X1 )
HIOKI 8850 MEMORY Hi CORDER



4.3.5 Waveform scroll function

Turning the rotary knob lets you scroll the waveform on-screen
(after setting the SCROLL/VALUE key to SCROLL). Turning the
knob rapidly activates the Auto scroll mode to automatically
scroll the waveform.

Waveform scroll example

(1) Without A/B cursors

Rotating the rotary knob scrolls the waveform.

( N

*x¥ MEM x%* SINGLE triglv:CHI1 s O
S@us x1(58.0us) pre-T: IB% csr:OFF

1

L ¥ Sex OFF OFF

Rotate rotary knob.

r )
Fowk MEM wxk SIHGLE trialviCH1 Sex =
SQus x1(58.0us)> pre~-T: 3@x csr:QFF
Y
i ] SV S6x% OFF OFF
IR RGO MR
\_ /

_*74__



(2) With A/B cursors
Setting the system to WAVE allows waveform scroll.

4 R
$ke HEM wix SINGLE  trialviCHI sax 2
Shus x1(58.0uz>  pre-T: 387 csr:fzk o pAave—oet to [WAVE]
Froxt ! RHS 9.08mU At=1S6us

i
1
'
1
i

/ f
\ Rotary knob

} \ scrolls waveform

b
v
1]
'
"
P
1
'
'

(3) With A/B cursors (vertical cursor only)

For [A], [B] or [A and B] cursors, the rotary knob will move
the cursors. When the cursors reach the edge of the

display, the waveform will scroll.

4 )
¥uw MEM #oww SIMGLE trialv:iCH1 sax
S@us x1¢50.08us) pre-T: 3I9% csr:A%B « [AZEB]||
i~
roxd RMS ©.@9mU | 4t=200us Other than [WAVE]

\\ / When cursors
reach edge
of screen
waveform
scrolls.

SN AU
4//
//
;

L B Edi )
&CAUTION
If waveform fits inside screen, if over-write is on,

or if the waveform judgment function is on, waveform
scroll is not possible.




4.3.6 Memory recorder operation examples

DC relay drive voltage and relay contact operation timing
measurement.

§850

9306

1) Press the STATUS key, and set the measurement
parameters on the STATUS screen as indicated below (all
special functions are off).

-

4 )
%k K STATUS %#kx MEHMORY ’88-04-28
15:41
timesdiwv 2.5ms
shot 28 DIV
format HORMAL
arid oH
printer (HORMAL) OFF
list out OFF
dot-line LIHE
magnification 1
over-uwrite OFF
channel conditions
cht ch2x ch3<{(log)
drawing DARK DARK Ach
range-div) SV 20@8mUy (2.5U)
offset 19% 56 -
coupling DC DC -
filter OFF OFF -

RECORDER W NMEMNORY SYSTEN

j .




2) Press the TRIGGER key, and set trigger conditions as
indicated below.

The trigger is activated when the 9306 logic probe 1CH (A-
1) contact closes (change from 0 to 1).

( )
wddk TRIG #®%% HEMORY ' ER-05-04
16:36
source chi OFF
ch2 CFF
ch3<Cloa) oH Ay [1XxXxX1R4 By [XXXX]1Bg
AHD~-OR AHD
filter OFF
trigT-F TRUE
external OFF
manual OFF
trig mode SIHGLE (FAST?>
pre—-trig SBX%

./

3) Connect the 9306 logic probe CH1l to the contact side,
the logic unit A’ to the connector, and CHl1 to the relay
output.

4) Press the START key to enter the trigger wait state.
When the relay goes on the waveform wi'll be input and
displayed.

. Try waveform enlargement, compression and scroll.

. Press the PRINT key to print out the full waveform.

. Use the cursors to measure the response time.



4.4 Recorder function and operation
4.4.1 Recorder function
(1) Realtime continuous recording possible.

(2) Records all channels on the same time axis. Signals
can be drawn overlapped to clarify the relation between
them.

(3) Chart speed can be set to any of 13 steps from 400
msec/DIV to 1 hour/DIV. Speeds of 400 and 500 msec/DIV
are printer output only, without screen monitoring.

(4) High-speed sampling
High-speed sampling maximum if 8kHz, and the minimum
2kHz, to measure complete envelopes.

(5) Waveform scroll

Along with realtime continuous recording, the memory
allows you to scroll back up to 95 divisions, including
the current one.

(6) High-quality (smooth) print

Smooth print function generates a high-quality waveform
image that closely approximates the analog input for
chart speeds of 1 sec/DIV through 1 hour/DIV.

Input 3 /\/ ;>

. \\ //'-\ R /—\"
/ \ ; N ’ \ , !
/ \ / Y / \\ / |
;
/ \ ’ \ / ‘ \ ! 1
\ \ /
N N  / . / |
/ ~_. ~o o e |

display screen

: //‘\\ PN /,\\ PN
, \ | / \ , \ SN
v \ / / Y / \ / \
{ \ / / \ / \ ji \
. \ / \ / \ / 1
H oL -7 A . i

_________ display screen

B e
~

waveform scroll



4.4.2

Outline of recorder operation

(1) Basic operation
The flowchart for the basic operation is indicated below.

STATUS key
/

TRIGGER key

START key

/ N\,

Recorder }

N /

Press the
STATUS key

Set system
parameters
on status
screen as
needed

Refer to
status
set-up
menu

(
HIOKI 8850

Press the
TRIGGER key

saft key

oooog

Set the tx-
igger cond-
itions on
the trigger
screen as
needed

Refer to
the trigger
condition
set-up menu

Start meas-
urement wi-
th the
START key

Refer to
the start
key

Display the
waveform on
the display

Refer to the
set-up menu
on the

Basic Operation Flowchart

display
screen




(2) Status set-up menu

Item; Content; Page
Bas:.(': Function set ——————— [RECORDERT] werreeereneervaen 84
settings
— Time axis (time/div)—— [ 400ms ~ [ hour] e 84
set
— Recording length ——— [I5D I V~comn t] gy
(shot length) set
— Display format set —— [NORMAL, DUAL] e85 7
(format)
— Line interpolation —— [DOT, LINE] v 86
(dot/1line) set
— Printer set nter) —— [ON, OFF] e 86
— List out set out) ——— [ON, OFF] wrereeereerivnneneone e 86
Input unit Drawing set - [OFF, DARK, LIGHT]
settings

— Measurement range —— [5mV ~20V ] s .. 88
(range/div) set

L Offset set — [ = 1009~ 10096 ] - o eereee e 89
— Coupling set —— [GND, AC, DC] +rereneere89
— Input filter set —— [ON, OFF] reererrienvriinc e 89



Trigger condition set-up menu

(3)

Item; Content; Page
Trigger :
source CH I T [ON] Level —— [0 9%~ [009] «--ceee 92
[OF F] S1lope  —— [, T weererimin g0
Filter —— [OF F, 3~ 130] =92
—— CH 2 ——[: [ON] Level —— [0%~ 100%]
[OFF}_ESlope — [1., 1]
Filter — [OFF, 3~ 130]
. CHS3 [ON] ____ Trigger — sk sk k] Ad e een e
—I: pattern Al [ % % x ] A4 93
(OF F] (note) Bl [* % x x] B4
| Trigger .
pattern [AND, OR]
AND /OR
. Trigger -
condition [TRUE, FALSE]
match/mismatch
- filter [OF F, 3~ [30] o veroee
(when using logic Note: * indicates selection
unit) of 1, 0 or x
— External trigger set [ON, OFF] =weeerer 81
- Manual trigger set [ON, OFF] «eeweees 91
Trigger - . L. . .
timing trigger timing set. — [START, STOP,
START&STOP] - 91
}
Trigger .
ST ‘— Trigger mode set — [SINGLE, REPEAT] - - 91
Special — Timer trigger source set —— [ON, OFF] =+eeeeeeeee 91
trigger
source




(4) Run keys

Run keys Recording start——— START key

—Recording stop———— STOP key

—Reprint, partial PRINT key
print

— CRT copy ~————CRT COPY key

—Paper feed FEED key

(Hioki 8850 (star TRIG DisP MANU) | PRINT key
- = I T I
"} KNOB HELP
)
r w SCROLL — CRT COPY key
VA:LJUE'
START —— FEED key
T O3
B eroe — START key
_ J E D~
CH1 cCcH2 CH3 T/D
soft key E [Z] E] ~ STOP key
\DDDDD}\E] = = J
\_




(5) Display screen set-up menu

Item; Content; Page

Settings Time axis [ 400m s ~ 1 h O u ] wovereoeromomeen a5
that can

be chang-

ed during| [—Trigger source—— [CHIl, CH2, CH3]J w94
operation

—Trigger level —————— [0 %~ 10096] - rrmemome e . 95

—Trigger mode—— [SINGLE, REPEAT] wvvreeeen 94

—Printer operation [ON, OFF] oo . G5

—Drawing set———— OFF
[ B (DARK) :l P oY |

%; (LI1IGHT)

— Measurement range—— [H5mV ~20V ] o 08

— Coupling type— VoL (GND)
l: v (AC) —-! Y oY
|

(DC)

<

. Offset [ =100 %~ 10096] - oereemverveeoeenen - Q8

L-A/B cursor display — [OFF, A, A&R] F . X o)



4.4.3 Recorder parameters and operation

(1) Status screen

Pressing the STATUS key causes the status screen to
appear. To change the indicated (current) settings, move
the flashing spot on the screen with the cursor keys, and
then select the desired setting with the function select
keys. Values are input with the vertical arrow function
select keys, or with the rotary knob (set the
SCROLL/VALUE key to VALUE).

4 )
EE ¥ STATUS %+ RECORDER ’ee-04-282
15: 30
timesdiw 4008me
zhot cont
farmat HORMAL
dot-line LIHE
rrinter QFF
list out OFF

channel conditions

chil ch2#® ch3{load
drawinag DARK QFF OFF
range(sdiw) 100mi! 288mlt C2.5U)
offset Sk SA -
couplinag (B oc .
filter UFF OFF -

RECURDER B MEMORY B

\

* Basic settings Status screen

o [RECORDER] - Sets the measurement function, and shifts to
status screens of other functions. (This can be used to set
RECORDER, MEMORY, XYcont, FFT, and SYSTEM).

o [time/div] - Sets the speed with which the input signal
waveform is read in, expressed as the time required by a single
division.

&CAUTION :
Settings of 400 or 500 msec/DIV will be printed out
only, without CRT monitor display.




o shot - Sets the recording length of a single operation.

(15 DIV - 600 DIV, cont)

o cont - Recording will be continued until the [STOP] key is

pressed.

o format - Sets the display format for the input signal waveform.

Input
Input

[NORMAL] - Displays the waveform on a single screen.
Overlap display is possible for multiple waveforms.

[DUAL] - Divides the screen into upper and lower
screens for waveform display. Waveforms from multiple
channels can be displayed individually.

NORMAL display
DUAL displav
e /W\ ‘
Input V////\\\\V////\\\\///
NORMAL display
Input

A IAVAVAVAN
> SVAVAVAVAY

DUAL display

Input

=




o dot-line - Sets the line interpolation for the measurement
signal points.
ON: Line interpolation for an easy-to-read display.
OFF: No line interpolation for a display the
accurately reproduces sampled data.

o0 printer - Determines printer use during operation.
ON: Printer is used. Input waveform is read, and
printed out.

OFF: Printer is not used.

o list out - Determines print out of setting parameters
ON: Prints out the setting parameter list after the
waveform.

OFF: No printout of parameters.

* Input unit setting (channel conditions)

channel conditions
chil chax ch3(log>
drawing DARK QOFF NFF
ranges.sdiv) 108mll 2amy (2,52
cffsat 585 S8 -
coupling (RN D -
filter NFF QFF -

Settings for CH1

Note: * indicates an analog unit (isolation type), and
(log) a logic unit.



o drawing - Sets the display of the input signal waveform.

. When an analog unit is used and format is NORMAL:
[OFF]: No waveform display

[DARK]: Waveform displayed dark
[LIGHT]: Waveform displayed light

channel

n

onditions

i ch2 ch3Idlog?
drawinag [DHRK] LIGHT OFF

cCursor

. When a logic unit is used the setting is handled for each
four logic waveform channels.

[OFF]: No logic waveform display

[Ach]: Displays the 4-channel logic waveform for logic
probe A.

[Bch]: Displays the 4-channel logic waveform for logic
probe B.

[A+Bch]: Displays total of eight logic channel waveforms,
composed of logic probes A and B.

channel conditions

chl chZ ch3ilog?
drawing NDFF OFF EFEch
Cursor

Note: When using an analog unit and format is DUAL, the drawing
setting and the using graph setting are both required.

o0 using graph - Sets whether the input signal waveform is
displayed on the upper or lower screen.
[A]: Displayed on the A (upper) screen
[Bl: Displayed on the B (lower)

CAUTION:

When the display mode is set to DUAL, there is no
difference between DARK and LIGHT displays.

screen

—————————————— channel conditions

1 chZw = hZClags
drawin: DARE DARK OFF
y=zing araph Q) E -

Display screen setting




o

e Y

¥k REC ®#% SIHGLE triglviint trig not used
1sec printer OFF csri0OFF

A screen

L
B screen
L. 1w vsex: = 1% VSExN  OFF
RECHRDER-JNENURYS
J et
range (/div) - Sets the measurement range. This can be

set with the function select key and the RANGE key for
each channel.

Sets one division on the vertical axis to 100mV.

Note: The range for the analog unit (high-speed type) is
5mv to 5V, and for the analog unit (isolation type) is 5mV
to 20V. When the gain adjustment knob is moved the "<"
symbol will appear, as: <5mV.

Sets the threshold to discriminate between input logic
signal HI and LO at 1.4V. The usable range is -6.3V to
+6.3V, in 0.1V steps.

channel conditicons

Analog unit

chli ch?2 ch3dload
drawing DAREK aFF A+Ech
range (s ,div? 1aAmyY 2088mlU C1.4uUd
cursor
. . conditi 3
logic unit cendrtion
chl ch2 ch3dlog?
drawing DARE OFF A+Bch
range(sdiwv) 19@amuy Z280mUy (1. 4u3]

cursor



o offset - Sets the input signal zero position
[10%]: The input signal zero position is set to 10% of the
displayed portion. The usable range is 0 to 100%, in 1%
steps.

[-10%]: The input signal zero position is set to -10% of the
displayed portion. The usable range is 0 to ~100%, in

1% steps.
100%
0% —— display screen
0%
—50% —— E off display screen
— 10096 — e

(zero position)

o coupling - Sets the input coupling
[GND]: No input signal connected. Zero position can be
checked.
[AC]: Capacitor coupled in series. DC component of input
signal cut, and only AC component measured.
[DC]:: input terminal directly connected to amplifier for
measurement of DC component.

o filter - Input unit internal low-pass filter set.

[ON] : Low-pass filter used (cutoff frequency is about 5Hz).
[OFF]: Low-pass filter is not used.



(2) Trigger screen

Pressing the TRIGGER key switches to the trigger set
screen. To change the indicated (current) settings, move
the flashing spot on the screen with the cursor keys, and
then select the desired setting with the function select
keys . Values are input with the vertical arrow function
select keys, or with the rotary knob (set the
SCROLL/VALUE key to VALUE) .

The special trigger screen is displayed by scrolling the

screen, or by holding down the down cursor key.
~ 2
%kk TRIG #&ww RECORDER 783-24-283
14:592
source chil oM level S9%
slope .y
filter OFF
ch2 OFF
ch3(log>» OFF
external OFF
manual OFF
trig timinag START
tria mode SIMHSLE
RECORDER W MEMORY |
\-
Trigger screen
Ve
k¥ SPECIAL TRIG #%xx%
timer source OH ’28-04-28
15:35
start 4-23 18:00
stop 4-33 16:04
interval 20:00:099

Special trigger screen




0 RECORDER - Sets the measurement function, and switches to
other function trigger screens (setting possible for
RECORDER, MEMORY, XYcont, and FFT).

o source [CH1], [CH2], [CH3] - Sets trigger to input signal from channel
1~3 respectively. Set to on to use.

[external] - Trigger set to signal from external trigger
input terminal. Turn ON to use.

[manual] - Activates the trigger when the MANU key is
pressed. Turn ON to use.

Note: When multiple trigger sources are on the trigger
will be activated by any of them.

If all trigger sources are off, the trigger will be
activated by pressing the START key.

o0 trig mode - Sets the trigger mode.

[SINGLE]: Only the first trigger after the START key is
pressed is enabled.

[REPEAT]: System will be activated by every trigger.

Note: If recording length is set to cont, REPEAT has
no significance.

o trig timing - Sets trigger timing.
[START]: Starts recording from the point the trigger
is activated.

[STOP]: Starts recording from the point the START key
is pressed, and stops it when the trigger is
activated.

[START&STOP]: Records when trigger conditions are met
(trigger is active).

o timer source - Sets the timer trigger.

[ON]: Trigger is set to on from the specified start

time through the specified stop time, at the specified
interval.

When the interval is "00:00:00", the trigger will
activate only one time, at the start time.

[OFF]: Timer trigger does not activate.



timer zource OH

Sfar*t. 4-27 12:45
sto 4-27 13:45
Intﬁrnﬁl AB:at: 15
Trigger interval
. e mend .
Start time stop time

S S S

trigger

Note: Start time and stop time are only valid if
specified for times after the point the START key is
pressed. When the trigger mode is SINGLE, recording
will only occur when the start time is reached,
regardless of the set interval.

* Internal trigger setting when analog unit used

zource chi H

)

=l
n-4|:|‘._
ST

d m»—~
71L.;.|‘_-:x

g
e

1
7i

o level - Sets the trigger level.
[50%]: This threshold value is compared to the input wvalue,
expressed as a percent of the full scale recording
width, which is taken as 100%. Settings from 0% to
100% are possible,.

o slope: Sets trigger slope.
[ 7 ]1: Trigger is activated when input signal passes
the threshold value as a positive edge.
[ 1 1: Trigger is activated when input signal passes
the threshold value as a negative edge.

—-- - trigger leveiix\i:—

[ r 1 1

Trigger level. ---

o filter - Sets the trigger filter.
[OFF]: No filter operation.
[3]: Sets the sampling value (3, 4, 6, 10, 18, 34, 66, 130) to =x.
If the trigger conditions are inverted within the set
time a trigger will be activated.

Note: Sampling rate is 125 usec to 500 usec.



Example: When the trigger is set :
to the input signal, this function |
prevents triggering due to :
excessive noise. :
I
t
1
1
1

Trigger conditions invert Trigger is activated
within time T, and no even.though trigger
trigger is activated conditions do not

. _ ' invert within time T.
* Internal trigger set for logic unit

ch3<logl OH Ay [xxxs
AML -~ 0OF
filter
triaTsF

Set for channels 2 and 3, which support logic units.

o Trigger pattern
Al [xx01] A4 Bl [x1lx] B4: _ .
The logic pattern compared to the input logic single is
expressed with 1, 0 and X. 1 indicates HI, 0 indicates LO,
and X indicates don’t care.

Discrimination between 1 and 0 is handled by the signal
detection logic probe. HI/LO level threshold values are
set with respect to the status screen input unit.

o AND/OR: Sets trigger pattern AND and OR
[AND]: Trigger activated when all specified trigger
patterns match.
[OR]: Trigger activated if even one specific trigger
pattern matches.

o trig T/F: Sets logic trigger condition match/mismatch.
[TRUE]: Trigger activated when trigger pattern and
AND/OR trigger conditions met.

[FALSE]: Trigger activated when trigger pattern and
AND/OR trigger conditions not met.

o filter: Sets the trigger filter. Setting is the same as
for the analog unit.



(3) Display screen

Display screen information

trigger
Function trigger mode specification
4 rzﬁ /
kg |REC | d4# [E‘.EPERT] Itr‘iQI'-,-'ﬂ_f
[isec] [Frinter OFF ] A/B
— cursor
Printer specification
. on/off
time axis specification! A/B cursor
specification ; ~value
: read-out
i
;
i
5 ,
EEL sen |[% 200m7 5a% |[OFF
I 1}

S
- \
CH1 specification CH2 specification CH3 specification

Critical settings for the trigger screen can also be
handled through the status screen.

Refer to the sections on the status and trigger screens
for details.

o [REC]: Selects the function. Can
kx| REC | vk

REFEAT triglv:CHI Sax
F

alSO SWitCh tO Other funCtion,S Tsec printer OFF csrtnF
status screen. (possible settings
are RECORDER, MEMORY, XYcont, and]
\
FET) . Cursor
o [REPEAT]: Sets the trigger mode ( , . N
(possible settings are single, wer REC eex  [REREAT] trielviomi o gex 4
repeat) .
Cursor
4 ™

1sec printer OFF sri0FF

*wx REC wix REFEAT triglvyicH1] 50%
[=

-+

o [CH1]: Selects the trigger source
as CHLl, CHZ or CH3 (can be set to
CH1, CH2, or CH3).

Cursorxr




Note: Channel selection is not possible if a channel
has been turned off as a trigger source on the trigger
screen.

o [50%]: Sets selected trigger source trigger level from 0% to
100%.

%% REC x%x% REPERT triglviCHI sex| =
lsec printer OFF csriNFF

Cursor

o [ 3 ]: Sets slope for selected trigger source, either positive
or negative.

#kk REC ®wwk REFEAT triglviCH1 kS
isec printer OFF csriIQFF

Cursor
o [lsec]: Sets input speed (time/div) for input signal
waveform from 400 msec to 1 hour.
k% REC  %dkok REFERAT triglviCHI Sex I
lsec printer OFF csri0OFF
Cursor
o Printer - Sets printer on/off. When the printer is on

during operation, the recorded waveform will be printed
out from the time waveform input starts.

%% REC sk REFPERT tritalveiCHE Sex 2
lsec printer [OFF; csrtOFF

Cursox

It is also possible to monitor the waveform on the CRT
screen, and print out essential portions. The printer can
be turned on and off at any time with the PRINT key.



Printer off Printer off

Printer on \ Printer on Printer on

f |
h B3 M6t CRINDHIG22:08
xxx REC xxx REPERT triglviCHIL sax B

lsec printer OM csr:0FF
.. R
o
{
i

B 200mY se% . OFF OFF

: ] l&: i
L P GuD - cAC. o Mcope v P RU R oty i
-/ HiaQK! 8850 MEICORDER
display screen printer output

csr - Displays both A and B cursors on the display
screen.

Can be used to determine voltage potential or time
difference between input signal waveforms.

=

1) [OFF] = no cursor diSPlaY xx%x REC ks REPEAT trigalv:CHI sex
[A&B] - Displays both A and B lsec  printer OFF serclagdl e n
cursors. At=4.0¢ses
[A] - Displays only A cursor.

2) [ 1 ]: Sets the horizontal !

display cursor. Voltage difference Cursor
(A V) will be determined.
[-at ]: Sets the vertical display .
cursor. Time difference (A4 t) xax REC Ir prfﬁfiﬁrow‘”?”’CHICSMM?EZ:]RJ
will be determined. At=4.04spe
| | |
[-Af ]: Sets the vertical display : i
cursor. Frequency (& f) will 5 |
be determined. ( Af) is Cursor

determined as (1/ at).

A CAUTION:
For vertical display [ < ], the A cursor alone cannot
be displayed.

4_96__



3)

move the A cursor.

[B]: Turning the rotary knob will
move the B cursor.

[A&B] ¢

Turning the rotary knob

[A]l: Turning the rotary knob will

will move both A and B cursors at

once.
[WAVE] :

Turning the rotary knob

#kk REC &k
isec

REPEAT

printer OFF

triglviCHi

S56% .y
csriA%B &[:]

At =4.084d4sec

will scroll the input signal

waveform horizontally.

Note: Set the SCROLL/VALUE key to SCROLL when using the
rotary knob.

Example of cursor calculation
1) In csr:A!l, the voltage potential (4 V) from the
input signal zero position is determined.

4 I

triglviint tr1g not used
< T A

sz REC ==z
isec

SINGLE
orinter OK

voltage
Input signal potential .
offset Note: For potential

calculation, the
result may reflect
the input unit

a v 50%

OFF

e e —— j offset error (max.
+0.8%).
2) In csr:A&B? the time difference (4 t) between
the A and B cursors is determined.
f A
AT LI T g
\ ~Time (frequency)
difference

|
RV

L] 1T Sex OFF

LG [T RSy

\

3) In csr:A&B[«~ ], the time difference (A t) or
frequency difference (A f) between the two cursors is
determined.
s N
TTOTECLITT aotaverTon TTUMUIMDiRR® 80

Ateb.7650c

Time difference
from trigger
point.

U 9’7 N



* For analog units: ]
o [ B ]: Sets the input signal

waveform display to OFF, B or % . [a] 1env sox % 208a7 OFF
ﬁ{:ﬂ [ DRRK ]
Cursor
Note: [ ] is DARK, [ % ] is LIGHT.

o [1l0mV]: Sets the measurement range
and input junction.
V indicates DC.

-} IBmv 2% = 299my OFF

m:?h——
[V L] indicates [GND]

[V] indicates [AC] Cursor
[V] indicates [DC]

o [50%]: Sets the offset for the input
signal from -100% to 100%.

_

Cursor Zero adjust

Pressing the [0adj] function select
key executes calibration to the
offset value.

* When logic unit is used

o [A+Bch] Sets the display for four
logic waveform channels at a time.
Possible settings are OFF, Ach,
Bch, and A+Bch.

B 18my  S8% % 288mv  56% |A+Bch](2.5U>
-:zmaﬁﬁ

Cursor

o [(2.5V)] Sets thresholds for input
signal HI and LO levels. Settings
are possible from -6.3V to 6.3V.

5 10m¥ Sex = 208my Sex H+Bch!(2.5U) i

Cursor

__98~v



4.4.4 Reverse scroll function

Along with continuous realtime recording functions, the
8850 can also store up to 95 divisions before the current
one. This means that the signal waveform can be scrolled
over this entire 95-division length.

Turning the rotary knob lets you scroll the waveform on-screen
(after setting the SCROLL/VALUE key to SCROLL). Turning the
knob rapidly activates the Auto scroll mode to automatically

scroll the waveform.

Waveform scroll example

(1) Without A/B cursors
Rotating the rotary knob scrolls the waveform.

- 2
akx REC =#maxn SIHGLE triglviint trig not used

1sec printer OFF csriOFF

@ 1v  sex oFF ¢ ! gfF

\»n-mm-lunmmnnlnmmﬁmn
‘ J
Rotate rotary knob.
(" N

%% REC mws SIHGLE
lsec printer OFF

triglvtint trig not used
csr3OFF

-8 17 5e% OFF
e DEE e DR RK G G TGH T

A__99 —



(2) With A/B cursors
Setting the system to [WAVE] allows waveform scroll.

s )
kA& REC wkxk SIHGLE triglviint trig not used
1sec rinter OFF csriA&B < (WAUVE
P MAVEN-Set to [WAVE]

A4t=180.44sec

[l
1
t
1
1

ot
1
1
'
[
'
+
v
1
t
t
t
i
1
]
i

B

ot
'
i
D
b

" Rotary knob
scrolls waveform

i
[l
'
'
i
)
t
i
'

@ 17 58% OFF
T T WAVE

-

(3) With A/B cursors (vertical cursor only)

For A, B or A and B cursors, the rotary knob will move
the cursors. When the cursors reach the edge of the
display, the waveform will scroll.

4 )
kk% REC %% SIHGLE triglviint trig not wused
lsec printer OFF csr:A%B “E\
.. ar=12,28ssc | [Other
b SOOI S TS SRS SN AN SRRV S SRR than [WAVE]

. 1y sex. OkF . | P
e l...]...\l.lﬂﬁﬂ.ll. WRAUE: =
J

When cursors reach edge of screen
waveform scrolls.
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4.4.5 Recorder operation examples

0 Using a temperature adapter, record the temperature change
each day for a fixed period of time starting at 10:00.

9020 temperature
adapter

1) Press the STATUS key, and set the measurement
parameters on the STATUS screen as indicated below. The
5-hour recording is handled at (1 min/DIV x 300

divisions) .
- A
R STATUS % RECQRDER ’R2-A5-06
B3: 34
timesdiwv imin
shot 3gg DIU
format HORMAL
dot-line LIHE
printer OH
list out QFF
channel conditions
chlx ch2x* ch3d(log)
drawing DARK DARK QFF
ranged(/div? 28mU 28my 2.5
offset 50°% 58% -
coupling DC DC -
filter 0oH OH -
4
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2) Press the TRIGGER key,

indicated below.

and set trigger conditions as

The start time is 10:00 each day.

4 )
xxx TRIG %xx%xx RECORDER *88-95-86
09:34
source chi OFF
ch2 OFF
ch3<log) OFF
external OFF
manual OFF
trig timing STRART
trig mode REPERT.

RECORDER M MEMORY -

——~Set to REPEAT for

~  repetitive triggering
s A
k%% SPECIRL TRIG skxx*
timer source oH '88-05-06
939:36
start 5-87 18299\ .
stop 5-14 12:08 —Start time
interval 24:99296-‘\_‘~\~§\—-
—Trigger interval set
\\§ _J

3)

Press the START key to start recording. Temperature

variation for a five hour period every day from 10:00

will be recorded.

— 102 —




4.5 X-Y recorder function and operation
4.5.1 X~-Y recorder function

(1) XY synthesis for pairs of channels just as with
conventional XY recorders.

(2) Unlike the memory recorder XY function, the time
axis waveforms of each channel are not stored.

(3) XY synthesis waveforms are stored.
(4) CH1 is X, and CH2 and CH3 are Y.

(5) Maximum recording speed is 8.0kHz for dot and line,
and minimum is 80H=z.

(6) Infinite recording time

Infinite recording is possible, just like conventional XY
recorders.

CH1 input signal

XY display
CHZ2 input signal
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4.5.2

(1)

Basic operation

Outline of X-Y recorder operation

The flowchart for the basic operation is indicated below.

/
kxy recorder

STATUS key
TRIGGER key

-
HIOKI 8850
(- —\

/ START key
L
- N\ (T
E" TRIG DISP MANU fHINT
[15 ]
KNOB

C Iy

HELP |} copy D
[ e«

FEED a

I

CARD
[-]

\
=

soft key

ooooo)

Press the
STATUS key

Set system
parameters
on status
screen as
needed

Refer to
status
set-up menu

Press the
TRIGGER key

Set the tri-
gger condit-
ions on the
trigger scr-
een as
needed

Refer to
the trigger
condition
set-up menu

Start meas
urement
with the ST
ART key

Display the
waveform on
the display

Refer to
the start
key

Refer to
the set-up
menu on the

Basic Operation Flowchart
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(2) Status set-up menu

Outline Item Content Fage
Basic )
settings Function set [X—Ycomnt] seemrmeememn 109
— Line interpolation——— [DOT, LINE] w-eeemeeee 109
(dot/line) set
— Display clear [ON, OFF] e 109
Input unit Drawing set: (OFF, DARK, LIGHT] 1190
settings
analog unit
— Measurement range— ——— [ 5 mV ~20V] oo 110
(range/div) set logic unit
— Coupling set [GND, AC, DC] = 111
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(3) Trigger condition set-up menu

115

113

113

113

113

Ttem; Content;
Trigger cHl [ON] Level [09~ 10096] -wrvervmreemeee
source
[OF‘F]_%E Slope —— [ f, T ] seeeerrermrmennn
Filter — [OFF, 3~ 130] =
— CH?2 ——[ [ON] Level —— [0%~ 100%]
[OI?F]_{E Slope — [, 1]
Filter — [OFF, 3~ 130]
- CHS3 [ON] —— rrrgger AL [k % kK] A
pattern
[OF F] (note) Bl [* % % %] B4
_ Trigger [AND, OR]
pattern ’ ]
AND/OR
- Trigger  ___ [7RUE, FALSE ] oo
condition
match/mismatch
. . L filter [OFF, 3~ 130] -
(when using logic
unit) Note: * indicates selection of
1, 0 oxr x
— External trigger set ———— [ON, OFF] e
‘— Manual trigger set ————— [ON, OFF] reereeeee
Trigger trigger timing set. [START, STOP,
timing START&STOP] -
Spgcial Timer trigger source set — [ON, OF ] «reeeeeree
trigger
source

— 106 —



(4) Run keys

Run keys

Recording start

~— Recording stop

— Reprint
partial print

— CRT copy

—Papex feed

START key

STOP key

PRINT key

CRT COPY key

FEED key

rIHHIDI'( 8850

~
1]
3
<]
<4
c/

iall

i
o
i
T
g
»
2

-

[
[
i

A
2
0
o
I
m
F
T

—)
—
N

™

0
c
bl
1]
0
I
0]
=]
P
|
i

(-
K
i

9]
s
Y
9]
I
n
0
I
[A

E
~
O

< 0
UEDg
el

ALY

[~FEED key

["START key

soft key
oooog) =)
- e

> sToP key
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(5) Display screen set-up menu

Settings

that can
be changed

during

operation

Item;

Trigger source

— Trigger level

—Trigger slope

—Drawing set

—Measurement range

—Coupling type

—— Offset

— 108 —

.-A/B cursor display

Contents;

[CH1, CH2, CHZ3]J v
[0 %~ 10096] - vereeevmmvmmvervosveeens

OFF
[:Il (DARK) :J.““”u“.m
% (LIGHT)

L

(5 MV ~20V ] cororreemeeeee oee e vee s

~ V4 (GHD)
[ v (A C ) :l “ae ses see sea Sus soe
(DC)

( — 100%~ 100%] Gee ees see ses coe sse vee sas

<

(OFF, A, A&B] ves sas nes sae vee wan

Page
118

118

118

119

119

119

119

117



4.5.3 XY recorder parameters and operation

(1) Status screen

Pressing the STATUS key causes the status screen to
appear. To change the indicated (current) settings, move
the flashing spot on the screen with the cursor keys, and
then select the desired setting with the function select
keys. Values are input with the vertical arrow function
select keys, or with the rotary knob (set the
SCROLL/VALUE key to VALUE).

4 )
K STATUS ##x K-*%cont '88-85-86
10:20
dot-line LIHE
display clear OH
channel conditions
chl chz% ch3{log)
draving (K-axis) DARK -
rangedsdiv) 26mV Semy C1.4u)
offset 18% 508% -
coupling DC DC -
filter OFF OFF -

* Basgic settings

o0 [XYcont] - Sets the measurement function, and shifts to
status screens of other functions. (This can be used to
set RECORDER, MEMORY, XYcont, FFT, and SYSTEM).

o [dot-line] - Sets the line interpolation for the measurement
signal points.
[LINE]: Line interpolation for an easy-to-read display.
[DOT]: No line interpolation for a display the accurately
reproduces sampled data.

o [display clear] - Sets the display clear.
[ON]: Display is cleared when START key pressed.
[OFF]: DIsplay is not cleared when START key pressed.
FOllowing waveforms are displayed over-lapped.
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* Input unit setting (channel conditions)

—————— Channal conditions

chi chZw® chidlog)
dirawing CHR-axis) DARE -
randefsdiv 2Em SBmU r1 . duD
offzet 18% SH -
coupling Lz Do -
filter OFF OFF -

|

Settings for CH1

Note: * indicates an analog unit (isolation type),
and (log) a logic unit.

o drawing - Sets the display of the input signal waveform. X
axis is fixed to CHI.

[OFF]: No waveform display
[DARK]: WaverXorm displayed dark
[LIGHT]: Waveform displayed light

& CAUTION:
The drawing setting is not used when a logic uniit is
used. The logic unit can only be used as a trigger
source.

o range (/div) - Sets the measurement range.

. When using an analog unit
Sets one division on the vertical axis to 20mV.

Note: The range for the analog unit (high-speed type)
is 5mV to 5V, and for the analog unit (isclation
type) is 5mV to 20V. When the gain adjustment knob is
moved the "<" symbol will appear, as:

When using a logic unit

Sets the threshold to discriminate between input logic
signal HI and LO at 1.4V. The usable range is -6.3V to
+6.3V, in 0.1V steps.
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channel conditions

chil ch2w ch3(load

drawing (H=—axisd DARY -

ranged s div) 2amuy 56muy

afifset 18% 58%

courpling o _bc

filter OFF OFF

Set logic signal threshold

o offset - Sets the input signal zero position

[10%]: The input signal zero position is set to 10% of

the displayed portion. The usable range is 0 to 100%,
in 1% steps.

[-10%]: The input signal zero position is set to -10%

of the displayed portion. The usable range is 0 to -
100%, in 1% steps.

100%
50% —— display screen
0% §
—50% —— g off display screen
— 100% —— 1~~n~~~~~~“~»““”““““_“"m

(zero position)
o coupling - Sets the input coupling

[GND]: No input signal connected. Zero position can be
checked.

[AC]: Capacitor coupled in series. DC component of
input signal cut, and only AC component measured.

[DC]: input terminal directly connected to amplifier for
measurement of DC component.

o filter - Input unit internal low-pass filter set.

[ON]: Low-pass filter used (cutoff frequency is about 5Hz).
[OFF]: Low-pass filter is not used.

(2) Trigger screen
Pressing the TRIGGER key switches to the trigger set

— 111 —




screen. To change the indicated  (current) settings, move
the flashing spot on the screen with the cursor keys, and
then select the desired setting with the function select
keys . Values are input with the vertical arrow function
select keys, or with the rotary knob (set the SCROLL/VALUE
key to VALUE).

The special trigger screen is displayed by scrolling the
screen, or by holding down the down cursor key.

e \
ek TRIG wiw X=-Ycont ’8e2~-A5-086
A2:23
source chli oH level 19%
slope 3
filter OFF
ch2 OFF

ch3dlaa? oH At T181x1Ag4 By [xxxXX]1B4

AMD QR AHD
filter OFF
triaTsF TRUE
external oH
manual AFF
trig timina START

RE'CURDZE.R.Z “MEMORY =

J
Trigger screen
- a
wk% SPECIAL TRIG #w#
timer source OH T82-a5-4a4
A3:21
ztart 5-06 108:368
=t op 5-18 16:08
interval Pl:RQ: 009
| S S
J

Special trigger screen
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o [XYcont] - Sets the measurement function, and switches to
other function trigger screens (setting possible for
RECORDER, MEMORY, XYcont, and FFT}.

o source - Sets trigger to input signal from channel 1~3,
respectively. Set to on to use.

external - Trigger set to signal from external trigger
input terminal. Turn ON to use.

manual - Activates the trigger when the MANU key is
pressed. Turn ON to use.

Note: When multiple trigger sources are on the trigger
will be activated by any of them.

If all trigger sources are off, the trigger will be
activated by pressing the START kev.

o trig timing - Sets trigger timing.
[START]: Starts recording from the point the trigger
is activated.
[STOP]: Starts recording from the point the START key
is pressed, and stops it when the trigger is
activated.
[START&STOP]: Records when trigger conditions are met
(tkrigger is active).

o timer source - Sets the timer trigger.
[ON]: Trigger is set to on from the specified start
time through the specified stop time, at the specified
interval.

When the interval is 700:00:00%, the trigger will
activate only one time, at the start time.

[OFF]: Timer trigger does not activate.
Note: When trigger timing is set to START or STOP,

recording will be started or stopped regardless of
interval setting.
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* Internal trigger setting when analog unit used

—

source chil oM

— I —
[l ]
i -
m L. fan)

T D

[
-
s

o level - Sets the trigger level.
[10%]: This threshold value is compared to the input
value, expressed as a percent of the full scale
recording width, which is taken as 100%. Settings from
0% to 100% are possible.

o0 slope: Sets trigger slope.
[ > ]: Trigger is activated when input signal passes
the threshold value as a positive edge.
[ < ]: Trigger is activated when input signal passes
the threshold value as a negative edge.

—--—-trigger levelix\i:—

1 1 (1 ]

Trigger level-- -

o0 filter - Sets the trigger filter.
[OFF]: No filter operation.
[3]: Sets the sampling value (3, 4, 6, 10, 18, 34, 66, 130). If
the trigger conditions are inverted within the set
time a trigger will be activated.

Example: When the trigger is set to Ei'rrlgger point
11 the input signal, this function

prevents triggering due to excessive|r -~ """ """ """ 1T - - -

noise.

|
I
1
|
!
{
!
!
i
[
1
[
!

Trigger conditions invert within Trigger is activated even

time T, and no trigger is though trigger conditions

activated do not invert within time
T.

Note: Sampling rate for trigger detection in the XY recorder
mode is 125 usec, regardless of line interpolation.
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* Internal trigger set for logic unit
(Set for channels 2 and 3, which support logic units. )

o Trigger pattern
Al1[101x] A4 Bl [xxxx] B4 : The logic pattern compared to the input
logic singleis expressed with 1, 0 and X. 1 indicates HI, 0 indicates
LO, and X indicates don't care.

Discrimination between 1 and 0 is handled by the signal
detection logic probe. HI/LO level threshold values are
set with respect to the status screen input unit.

o AND/OR: Sets trigger pattern AND and OR
[AND]: Trigger activated when all specified trigger
patterns match.
[OR]: Trigger activated if even one specific trigger
pattern matches.

o trig T/F: Sets logic trigger condition match/mismatch.
[TRUE]: Trigger activated when tcrigger pattern and
AND/OR trigger conditions met.

[FALSE]: Trigger activated when trigger pattern and
AND/OR trigger conditions not met.

o filter: Sets the trigger filter. Setting is the same as
for the analog unit.
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(3) Display screen

Press the DISPLAY key to switch to the DISPLAY screen.

* Digplay screen information

Function

-

o o

triglv:iCH1

chZ 1 (lag)d

RECORDER J HENMORY
\—

~
| A/B cursor

csrifitB ¢ A specification
- A/B cursor value

read-out

-trigger
specification

-CH1 specification

— CH2 specification

- CH3 specification

Critical settings for the trigger screen can also be

handled through the display screen.

Refer to the sections on the status and trigger screens

for details.
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ok X—Vcontl**m

cCsrifg&B o [

o [XYcont]: Selects the function. Can
also switch to other function’'s
status screen.

4v=96mV

triglv:iCH1
1

“

0
4

Cursor

(possible settings are RECORDER, MEMORY, XYcont, and FFT).

o csr - Displays both A and B cursors
on the display screen.
Can be used to determine voltage
potential or time difference
between input signal waveforms.

+Ed K-Ycont #ku
1) OFF - no cursor display A
[A] - Displays only A cursor. : ‘ Av=96my
[A&B] - Displays both A and B g ; Crialescm
cursors. § | 10x
: !
2)[ 1 ]: Sets the vertical display Cursor Cursor
cCursor. P
thd H-Ycont kkk \\\\\\\T:]
[ © ]: Sets the horizontal display csriREBlo A
cursor. ; 5 Av=genu
% % triglv:CH:gz
| i 4+
Cursor
3) A: Turning the rotary knob will ‘
move the A cursor. wEP H-Voont akdk :.
csr:AgB oA |
4v=9ému

[B]: Turning the rotary knob will
move the B cursor. triglviCHI
19%
M

[A&B]: Turning the rotary knob will
move both A and B cursors at once.

Note: For potential calculation, the result may reflect
the input unit offset error (max. +0.8%).
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Example of cursor calculation with A and B cursors

. CSr:A&B 1

ok K-Yocont Ekw

- Voltage difference
can be determined.

RECORDER W MEMORY | X-

o CH1 - Selects CH1l, CH2 or CH3 as
the trigger source(s). Possible
settings are CH1, CH2 and CH3.

ey X-Ycocont kdx

csriA%B < A

Av=26mi

trialviCHt
0%
ES

Cursor

Note: If a trigger source is off on the trigger s

creen,
that channel cannot be selected.

o 10% - Sets the trigger level for

the selected trigger source (range
from 0% to 100%).

k¥ X-Ycont wkx

csriA%B < A

Av=36my

triglv:iCH
[19%]

Cursor
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o [ T]: Sets the slope of the selected
triggexr source (may be positive
edge or negative edge). A% R-Vcont sk

csr:A&B < A

4uv=26my

triglviCHl
19%

qﬂ

Cursor

. For analog units: V ,
o[ ]: Sets the input signal v P len
<

1 20m7

waveform display to OFF, Bl or%. > Lox
¢ h2 58

} c<v>aJ Sox

,,,,,

o [50mV]: Sets the measurement range
and input junction.

[V -] indicates [GND]
[V] indicates [AC]
[V] indicates [DC].

T e e
N

o [50%]: Sets the offset for the input
gignal from -100% to +100%.

Pressing the [0Oadj] function select ; i o |eh2 e
key executes calibration to the
offset value.

. This setting is not possible on
logic units.

Cursor

LZero
adjust
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4.5.4 X~Y recorder operation

Record the rpm and power consumption of an inverter-
controlled blower.

Clamp-on
sensor Blowergzgoyg Digital

Tachometer

3163
Power
Meter.

1) Press the STATUS key, and set the measurement
parameters on the STATUS screen as indicated below.

( N
X 3 STATUS #kk K-Ycont ’gRe-45-04
17:36
dot-line LIHE
display clear ON
channel conditions
chilx ch2x ch3¢lag?
drawing (X-axis> DARK -
range(s/div) 208myU 280mU (2.5U>
offset 54 (54 -
coupling DC DC -
filter OFF OFF -
R
. 4
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2) Press the TRIGGER key, and set trigger conditions as
indicated below. As the trigger is not used, all trigger
sources are set to OFF.

e p
ki TRIG modedk X-Ycont ’88~-05-04
17:37
source chi OFF
ch2 OFF

ch3(log) OFF

external O0OFF
manual 0FF

tria timing START

RECORDER W MEN .
L ,

3) Press the START key to start recording.
The CRT will monitor power and rpm in realtime.
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4.6 FFT analysis function and operation

4.6.1 FFT analysis function

(1) A captured time region signal can be analyzed in the
frequency and amplitude regions as well with this
function.

(2) Analysis is possible in the following modes:

* [STR] - Time axis waveform (storage)
The time region waveform of the input signal.

* [LIN] - Linear spectrum
The frequency region waveform of the input signal, including
amplitude and phase information.

Major applications include:
. Determining the peak of waveform frequency component
. Determining the level of high and low harmonics

* [PSP]- Power spectrum
The energy spectrum of the input signal, including only
amplitude information.

Major applications include:
. Determining the peak of waveform frequency component
. Determining the energy levels of high and low harmonics

* [HIS] - Histogram
The frequency of sampling points can be determined for the
amplitude region.

Major applications include:

. Determining waveform imbalance

. Determining whether a waveform is artificial or natural from
waveform distribution (most natural waveforms are regular
sine waves).

* '[TRF] - Transfer function
The transfer function (freguency response} of the measurement
system can be determined from system I/O signals. Nyquist
diagrams are possible, including amplitude and phase
information.

Major applications include:

. Determining filter frequency response.

. Determining feedback control system stability through Nyquist
diagrams.

- Determining physical resonance frequency with an impulse

hammer and pick-up sensor.
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* [COH] - Coherence function
Determines the output signal component that is coherent

(interference possible) to the input signal, yielding a value
from 0 to 1.

Major applications include:
. Evaluation of transfer functions.

. Contribution of single input lines to output in multi-input
systems.

(3) FFT analysis of waveforms stored to memory through
the memory function is also possible.

! Memory function

FET analysis

FET function

ﬁ.

(4) Averaging possible up to 256 times.

No averaging 256-point averaging

(5) Waveform judgment function used in the memory
function can also be used in the frequency region.

7 ‘e
[ 7777777 /

Judgment profile specification Waveform judgment
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4.6.2 Outline of FFT analysis operation

(1) Before starting FFT analysis

The FFT analysis function can only handle FFT analysis
for input waveforms on CH1 and CHZ, in principal. For
this reason, please connect analog units (8941, 8942) to
CH1 and CH2. However, even if there is no analog unit
connected to CH2, CHl analysis is possible in the 1CH FFT
mode.

CH1 analog unit

CHZ analog unit

Waveform analysis is discussed in Chapter 6, and a brief
description of the physical significance of Fourier
transformations is given in Appendix 2.
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(2) Basic operation

The flowchart for the basic operation is indicated below.

STATUS key

TRIGGER key

/

START key

FFT
analysis

Press the
STATUS key

Set system
parameters
on status

screen as
needed

rHHDKB 2850

-

By = e

M ANLY

Press the
TRIGGER key

( ~ (: CcCARD
—) KNDB HELP || comv [:]
f B [:] LOCK
SCROLL FEED @
w@u [:] [
|
sTART ] ]
CURSOR
STOP
. J D
CH1 cCcH2 CH3 T/D
soft key [z
DI
(. 7
.

Set the
triggerxr
conditions
on the
trigger
screen as
needed

Basic Operation Flowchart

125 —

Start
measurement

with the
START key

Display the
waveform on
the display

End

Refer to
status
set-up menu

Refer to
the triggex
condition
set-up menu

Refer to
the
start key

Refer to
the set-~up
menu on the
display
screen




(3) Status set-up menu

Basic
settings

FFT
analysis
result
display
settings

Item Content
Function set [F T T ] sorververeeevee i et e i
— FFT channel mode —— (1 CHFFT, 2CHFFT]
(FFT mode) set
— Frequency range set —— (3. 90H z ~T.TIMH z ] «oorerroeeeee
(max frequency)
— Analysis window set—— [RECTAN, HANNING]

Display format set

+— Analysis mode set

[INORMAL, DUAL]J wromeeene

[STR, LIN, PSP, HIS, TRF, COH ] «ooeereeeoe

—Analysis channel set—— [CH 1, CHZ2]J] e

— y-axis set

Output

type
settings

L_x~axis set

Line interpolation
(dot/line) set

— Grid set

— Printer set

— List out set
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[LUG-MAG, LIN-MAG, PHASE,
LIN-REAL, NUMBER, NYQUIST

[LIN-llz, LOG-Hz, LIN-V,

TIME ]

[DOT, L I NETJ oo conveeeeone

[ON, OF F ] rrerervnemmeomemneee e

[ON, OF F] coorervremmoeneeee e

Page
132

132

132

136
133
136
136
136
136
14C
140

140

140



Input
condition
settings

Input unit
settings

Reference data set [NEW, from MEMORY] -ooeeee

Special
function
settings

(range/div) set

— Offset set — [50% )
“— Coupling set —— [GND, AC, DC] -reremeeermmeenon
Averaging point———— [ON, OF F] s

count set

de

Mo
Waveform judgment——— [OF F, setting ] oo

function set
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(4) Trigger condition set-up menu

Trigger

source

Item Content Page
CH1 —I: (ON ] Level —— [0%~ 100%] <+ 146
[OFF] _{ESlOpe e [3, U] e 146
Filter — [OFF, 3~ 130] - 146
— CH?2 ~[: (ON ] Level —— [0%~ 100%]
(OFF] ~£ESlope — [, 1]
Filter — ([OFF, 3~ 130]

(when using logic
unit)

Trigger
mode

Pretrigger

Special
trigger
source

———— Timer trigger

‘— Manual trigger set

——— Trigger mode set

——— Pre-trigger set

— CH3 [ON ] —
_[: [OFF]

—Trigger patternA] [ x % % x ] Ad
(note) Bl [*% % % x] B4-- 147

—Trigger pattern— [AND, OR ] - 147
AND/OR
— Trigger —— [TRUE, FALSE ] - 147
condition
match/mismatch
— filter — ([(OFF, 3~ 130) - 147

Note: * indicates selection
of 1, 0 or x (don't care)

"I— External trigger set — [ON, OF F] «oeemminnas 145

—— [ON, OFF] s eeeeevveeeeennnn. 145

source set

SINGLE
——[: REPEAT :}”““””“nun 145
AUTO
— [ — 1009%, 0%~ 1009%] -------- 145
[ON, OF F] wrevvrveoneoneenaens 146
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(5) Run keys
Run keys Recording start START key
—Recording stop STOP key
—Reprint, partial PRINT key
print
— CRT copy CRT CCPY key

- Paper feed FEED key

f HIOKI 8850

STAT THIG DIsE  MARNU

P

~
=]
F"NT CARD '
L

D

PRINT key

.Dﬂ

7/
1)

8
Dg
F

<

[]e

c
JRSN. | W

——CRT COPY key

KND
l s

CURSOR BTQHT ‘\'FEED key
pl=iag=
L ) C ] ™ —START key
CH1 CH2 CH3 T/D
soft kay [:A‘:] E 2
L mimln l:L El = | ‘zlj T~sTOoP key

.
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(6) Display screen set-up menu

Basic

Function
measurement
parameters Frequency range

Analysis

Item

Analysis window

result
display
parameters

Special

functions

Input unit Voltage axis
parameters {EcOupling

Display format
—Cursor display (csr)—
—Analysis mode

—Analysis channel

- y-axis

— x~axis

Averaging (averaging) —

Offset

Trigger

conditions

Trigger mode

—— Trigger source

— Trigger level

‘— Pre~trigger
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— Trigger slope —

Content
[3.90Hz~ 7. TOMHZ] «evvemvmmvmnvoscoeonnons

[RECTAN, HANNING] «veeoeverome veeomm cne e en

[INORMAL, DUALT] s eervemmeee
[ON, OF F ] coverreeeomeeeneenunnnen e
[STR, LIN, PSP, IS, TRF, COH ] «eveerveeees
[CH L, CH 2] sreeromvmrreeemnnneenean

[LOG-MAG, LIN-MAG, PHASE,

LIN-REAL, NUMBER, NYQUIST] «eeveeveenes
[LIN-Hz, LOG-Hz, LIN-V, TIME] «eveerveeene

[5mMV ~20V ] worvernnoeeoen veeee e e
[V e, T, T ] coevervmnrmmome oo s een s
- 151

[ 50% ]

[CHL, CHZ, CH3 ] wervervemormmommoe oo vee oo
[ 0 %~ 100%] Sae tet seu sae vee sre see ses e nee
[_’]" 1 ] eee eae eee vea tes saa see ses sas see ses sne bes
[— 1009, 0 9% ~10096] v ceevereeeoee

Page
148

149
151

150
149

149
150

150
151iml

151

151
151

148
152
152
152
152



4.6.3 FFT analysis parameters and operation

(1) Status screen

Pressing the STATUS key causes the status screen to appear.
To change the indicated (current) settings, move the
flashing spot on the screen with the cursor keys, and then
select the desired setting with the function select keys.
Values are input with the vertical arrow function select
keys,)or with the rotary knob (set the SCROLL/VALUE key to
VALUE) .

The special function screen is selected by either scrolling
the screen or holding down the down cursor key.

( A
X ¥ STATUS wu#x% FFT ’g8~G4-28
16:13
FFT mode I1CH FFT
max. frequency 1.95MHz
window RECTAHN
puAL display format
mode chi# y=—axis X~-axis
3¢ STORAGE CH1 (LIMN-RERL>(TIME)>
b: LIMNERR SPECTRUM CHI LOG-MAS LIN-H=z
dot-line LINE
grid OM
printer OH
list out OHM
referencs dats NEMW
channel conditions
chl ch2® ch3d(log)
rangel(/diwv> 18myY 1amy (2.5U)
offzet Saz 5a% -
coupling oc bC -
I SYSTEN
_/
STATUS screen
4 D
KX SPECIFAL FUHCTION  #wx
# o averaging ON
counting 54
# wawe comparison MODE 1 Call in>
stop mode G0
araphic s=ditor MNEW

i MODE 1 MODE 20 N

Special function screen
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o [FFT] - Sets the measurement function, and shifts to status
screens of other functions. (This can be used to set
RECORDER, MEMORY, XYcont, FFT, and SYSTEM).

o FFTmode - Sets the FFT analysis channel mode.

[LCHFFT]: Used for FFT analysis of signals from one
chan nel. Analysis time will be faster than Z2CHFFT

analysis.

[2CHFFT]: Used for simultaneous FFT analysis of two
channels.

Table 1 - Supported FFT Modes

FFT analysis mode 1CHFFT 2CHFFT

Storage waveform (STR) o}
Linear spectrum (LIN) o
power spectrumg (PSP) o
Histogram (HIS) o
Transfer function (TRS) X
Coherence function (COH) b4

A circle indicates supported FFT analysis modes.
An X shows FFT analysis modes that are not supported.

. 1CHFFT analysis is faster than 2CHFFT analysis.

& CAUTION:
. Transfer function analysis in 2CHFFT requires CH1
be used as input, and CH2Z as output.

In 1CHFFT CH1 must be an analog unit (8941, 8942).
In CH2FFT, both CH1 and CH2 must be analog units.

. It is impossible to analyze a waveform input in
1CHFFT mode in the 2CHFFT mode, or vice-versa.

Note: 2CHFFT is not possible unless analog units are
connected to both CH1l and CHZ.
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o max.frequency - Sets the frequency range.
Frequency ranges as indicated in Table 2 are available,
and may be set with the function select keys or the
TIME/DIV key.

In the 1CH FFT mode, when an analog unit (isolation

unit) is installed in the specified channel, the maximum
fregency range will be 1.95KHz. The same maximum applies in
2CHFFT mode when either or both channels is an analog
(isolation type) unit.

. The 8850 is not equipped with an anti-aliasing function.

Refer to Appendix 2 for a description of digital signal
characteristics.

Table 2 - Frequency Ranges

Correspondence to
Frequency Maximum Frequency memory recorder
range frequency resolution function time/div
(see note)
[Hz] [Hz] [Hz] [ S d i v
7.79 M| 7.792 M 19.5 k 2.5 s ec
3.90 M | 3.896 M 9.77 k 5 u sec
1. 95 M | 1.948 M 4. 88 k 10 # s.ec
779 k 779.2 k 1.95 k 25 # sec
390 k 389.6 k 977 50 # sec
195 k 194. 8 k 488 100 # sec
77.9 k 77.92 k 195 250 # sec
39. 0 k 38. 96 k 97.7 900 # sec
19.5 k 19. 48 k 48. 8 1 msec
7.79 Kk 7.792 k 19.5 2.5m s ec
3. 90 k 3. 896 k 9. 77 5 m sec
1.95 k 1. 948 k 4.88 10 m sec
779 779.2 1. 95 25 m sec
390 389.6 977 m 50 m sec
195 194.8 488 m 100 m sec
77.9 77.92 195 m 250 m s ec
39.0 38. 96 97.7 m 500 m s ec
19.5 19. 48 48.8 m 1 sec
7.79 7.792 195 m 2.) sec
3.90 3. 896 9.77 m 5 sec

Note: The storage display time/div for the FFT analysis
function is twice that shown.
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o window - Sets the analysis window.

[RECTAN] - Rectangular function, effective on

discrete waveforms.
[HANNING] - Hanning function, effective on

continuous waveforms.

Refer to Appendix 2 for a description of windows.

* FFT analysis results display parameters

display screen format set

y-axis x~-axis
FFT analysis mode set Channel  (vertical) (horizontal)
set set set
\\\\ DUAL dis%lay for%at ;
ch# y—ax&s ¥—axis

modea
CH1I C(LIH-REALC{(TIME?

LOG-MAG LIM-H=z

a2t STORAGE
b: LIHMEAR SPECTRUM CHI

L Normal screen and a screen for dual mode

L~—————b screen f£or dual mode

o display format - Sets the display format for the
analysis results.
- Displays the waveform on a single screen.

[NORMAL ]

[DUAL] - Divides the screen into upper and lower
screens for waveform display. Multiple results can
be displayed individually.
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NORMAL display example

~N

dmok FFT osdokoxk [ICH FFT1 AUTO new data

max. frequency 1.95MHz=z csr:0OFF
a: LIN C(CHI1)D
¥. LOG-MRG
X. LOG-Hz

averaging 0OFF
window RECTAHN

chi: Se8my
Se%

ch2: off

triglv:CHI
58%
t

. g { pre-T: 8%
SRR TR AT

RECORDER M MEMORV
\ _/

DUAL display example; a-screen; b-screen

~ a

wkx FFT sk [1CH FFT1 AUTO new data
max., frequency 1.95SMHz ) csr:OFF

C(CHI1)

__
x
- -
—
1
o
m
xI
-
N

a—screent

580 my-
Sgx

\Va
5

ch2: off

b-screen A A _ ‘ : S5
e e . 9
. ‘ L e o
\ . sl e e e g l{ e h 6 N we
RECORDER: W HENMDRY onti MEEERET
LN J

Note: For Nyquist diagram display of FFT mode transfer
functions the format is fixed to NORMAL.
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o mode - Sets the FFT analysis mode.

Sets the FFT analysis mode. Note that not all options
can be selected for both CHIFFT and CHZFFT modes.

[STR] - Time axis waveform storage
[LIN] - Linear spectrum

[PSP] - Power spectrum

[HIS] - Histogram

[TRF] - Transfer function

[COH] - Coherence function

Note: HIS is only possible in 1CHFFT. TRF and COH are
only possible in Z2CHFFT.

Analysis time is about 1.5 seconds for 1CHFFT mode,
and about 3 seconds for 2CHFFT. In addition to this
analysis time, display processing time is also
required. When the REPEAT option is used data read
time is also needed.

Example: At LIN 195kHz with a 20kHz sine wave input and

REPEAT active, the screen update interval will be about
2.3 seconds.

o ch# - Sets the channel number.
[CH1] - Displays CH1l data.
[CH2] - Displays CH2 data.

Note: For tRF and COH analysis, channel 1 is fixed as
input, and channel 2 as output.

o y-axis - Sets the y-axis
x-axis - Sets the x-axis

These settings vary with the FFT analysis mode selected,
as indicated in Table 3. Entries in parens are fixed.
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Table 3

FFT analysis mode y—axis (vertical) |x-axis (horizontal)
Time axis
[STR] waveform (LIN-REAL) (TIME)
storage
[LIN] LOG—-MAG LIN—-Hz or
Linear spectrum L()G—;Hz
LIN-MAG LIN—-Hz or
LOG—Hz
PHASE LIN-HZ:z or
LOG—-Hz:
[PSP] LOG—-—MAG LIN—-Hz or
Powexr spectrum LOG—-Hz
LIN-MAG LIN—-Hz or
LOG—-Hz
[HI S]Histogram (NUMBER) (LIN=V)
[TRF] LOG-MAG LIN-HZ:z or
Transfer function LOG—H z
LIN-MAG LIN—-Hz or
LOG—-Hz:z
PHASE LIN-—-HZ:z or
LOG—-Hz:z
x-axis Cannot.be
NYQUIST selected when
Nyquist has been
selected.
[COH] (LIN-REAL) LIN-Hz or
Coherence function LOG—-Hz
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1) STR (time axis waveform storage)

y-axis
[ (LIN-REAL)] - The value is as per the input unit
measurement range (units wvolts).
. X—-axis
[(TIME)] - Time axis display. The value is double the
memory recorder function TIME/DIV range (units

seconds) .

1024 data points used for FFT analysis are displayed.

Note: Time axis waveforms are not averaged. When
averaging is on the last waveform input is displayed.

2) LIN - Linear spectrum

. y-axis
[LOG-MAG]: Setting the peak as 0dB, the ratio to the
peak value is displayed digitally.
[LIN-MAG] : Absolute data values displayed as voltage.
[PHASE] : Angle between data real and imaginary
components given as an angle (from -180 to +180

degrees) .

. X—axis
[LIN-Hz]: Displays frequency at fixed interval
across a range from DC through the maximum
frequency value.
[LOG-Hz]: Logarithmic frequency display, across a
range from 1/400th of the maximum frequency to the

maximum frequency.
3) PSP - Power spectrum

. y-axis
[LOG-MAG]: Setting the peak as 0dB, the ratio to
the peak wvalue is displayed digitally.
[LIN-MAG]: Absolute data values displayed as voltage.

. X—axis
[LIN~-Hz]: Displays frequency at fixed interval across a
range from DC through the maximum frequency value.
[LOG-Hz]: Logarithmic frequency display, across a
range from 1/400th of the maximum frequency to the

maximum frequency.
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4) HIS - Histogram

. y-axis
[ (NUMBER) ]: Gives the number of sampling points for the time
axis data (total 1024).

. X—axis
[ (LIN)]: Gives voltage as per input unit measurement range.
5) TRF - Transfer function
. y-axis

[LOG-MAG]: Gives the digital ratio of input (CH1l) to output
(CH2). Non-unit, indicating amplitude component.

[LIN-MAG]: Gives the ratio of input (CH1l) to output (CH2). Non-
unit, indicating amplitude component.

[PHASE]: Gives the angle between the real and imaginary

terms of the ratio of input (CH1l) to output (CH2) as an
angle. Indicates phase component.

[NYQUIST]: Displays the ratio of input (CH1l) to output
(CH2) with the imaginaries on the x-axis and the reals on
the y-axis.

Note: When DUAL screen is selected Nyquist cannot be
selected. To display Nygquist, switch the screen
display to normal first. When Nyquist is selected, no
further change in screen format or x-axis is possible.

. x-axis
[LIN-Hz]: Displays freguency at fixed interval, across a
range of DC through the maximum frequency.
[LOG-Hz]: Logarithmic display of frequency, across a range from
1/400th of maximum frequency to maximum frequency.

6) COH - Coherence function selection
. y—axis

[ (LIN-REAL)] - Express correspondence between two input signals
(CH1 and CH2) as a value between 0 and 1. No units.

. X—-axis
[LIN-Hz]: Displays frequency at fixed interval, across a
range of DC through the maximum frequency.
[LOG-Hz]: Logarithmic display of frequency, across a range

from 1/400th of maximum frequency to maximum frequency.
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Output type condition settings

dot-line - Sets the line interpolation for the measurement
signal points.
[LINE]: Line interpolation for an easy-to-read
display.
[DOT]: No line interpolation for a display the
accurately reproduces sampled data.

grid - Displays grid.
[ON]: Grid displaved.
[OFF]: No grid displayed.

printer - Determines printer use during operation.
[ON]: Printer is used. Input waveform is read, and
printed out.
[OFF]: Printer is not used.

list out - Determines print out of setting parameters
[ON]: Prints out the setting parameter list after the
waveform. 5
[OFF]: No printout of parameters.

Input parameter settings

reference data - Selects data to be FFT analyzed
[NEW]: Reads in a new input waveform for analysis.
[from MEMORY]: Analyzes a waveform read in through the
memory recorder function. Note that FFT analysis of
stored waveforms is not possible in the following
cases:

1) Data point count of stored waveform is less
than 1024 points.

. The waveform was stored with a shot length of
20DIV or less.

. When the analysis start point was set with the
cursor, the defined point count was less than
1024.

2) Waveforms not read in through the memory recorder

function.

3) When the XY format is specified in the memory
recorder function.
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* Relation of FFT analysis data and memory recorder function
waveform when from MEMORY selected:

1) If the memory recorder function cursor is off, or
horizontal cursor, then the 1024 points of data from
the left edge of the screen are analyzed.

———— e i

1024 points

4

FFT analysis

2) If the memory recorder function vertical cursor is
on, the 1024 points of data will be analyzed starting
from the A cursor (if the A cursor only is displayed)
or from the left-most cursor (if the A and B cursors

are displayed).

B cuxrsorx

Z g =
/ 1024 points

A cursoxr i

FFT analysis

3) Range and other restrictions
The frequency range is restricted by the memory
recorder function time/div. Refer to Table 2 for the
relation between the two.

The averaging function is automatically turned off.
It is not related to memory recorder function
averaging.

. The trigger mode is automatically set to SINGLE.
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* Input unit settinag (channel conditions)

channel conditions
chi ch2 ch3¢{log>
rangel-div?y 28mUy 286mU C1.4U>
offset 56% 58 -
coupling oC ALC -
o range (/div) - Sets the measurement range.

When using an analog unit
Sets one division on the vertical axis to 20mV.

Note: The range for the analog unit (high-speed type)
5mV to 5V, and for the analog unit (isolation type) is
5mV to 20V. When the gain adjustment knob is moved the
"<" symbol will appear, as: <5mV

is

. When using a logic unit E

Sets the threshold to discriminate between input logic

signal HI and LO at 1.4V. The usable range is -6.3V to
+6.3V, in 0.1V steps.

o offset - Sets the input signal zero position (Normally set to 50%)
[10%]: The input signal zero position is set to 10% of

the displayed portion. The usable range is 0 to 100%,
in 1% steps.

[-10%]: The input signal zero position is set to -10%
of the displayed portion. The usable range is 0 to -
100%, in 1% steps.

ZTSCAUTION:
For displays of FFT analysis function waveform caluculations
and cursor values, 50% is the zero point. Setting the zero
values will allow DC compornent to be cancelled out. Note in
this case caluculation results and DC component indicated (N
for cursor position will di fx from true values.

£
M
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o coupling -~ Sets the input coupling
[GND]: No input signal connected. Zero position can be
checked.
[AC]: Capacitor coupled in series. DC component of
input signal cut, and only AC component measured.
[DC]: input terminal directly connected to amplifier
for measurement of DC component.

Note: The FFT function automatically turns off the low-
pass filter.

* Special function parameter settings
For details of the functions and their operation, refer
to Sections 4-10 and 4-13.

o averaging - Sets averaging.
[OFF]: No averaging operation.
[ON]: Averaging executed.
counting: Sets the number of points to be averaged,
from 2 through 256.

Note: When [STR] time axis waveform storage is selected the
time axis waveform is not averaged. The only waveform
displayed will be that input last.

o wave judgment - Compares a user-defined profile area and
the FFT analysis results.
[OFF]: No waveform judgment
[MODEl]: Sets the judgment mode (may be set to MODEL,
MODEZ2, MODE3 oxr MODEA4.
stop mode: Sets whether stop activated by GO or NG
results
. graphic editor: Used to define the judgment profile.

Note: Waveform judgment is only possible for a NORMAL
display.
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(2) Trigger screen

Pressing the TRIGGER key switches to the trigger set
screen. To change the indicated (current) settings, move
the flashing spot on the screen with the cursor keys and
then select the desired setting with the function select
keys Values are input with the vertical arrow function
select keys, or with the rotary knob (set the
SCROLL/VALUE key to VALUE).

The special trigger screen is displayed by scrolling the
screen, or by holding down the down cursor key.

4 N

«kkk TRIG sk FFT ’88-935-@6
14:13

ZouUrce chi OH level 358%

slope oy

filter OFF

ch2 OM level 19%

slope =y

filter 3

ch3(loa oM A1 [xx811A4 By [xX11%x1Ba

AMC /0OR AMD
filter OFF
trigT/F TRUE
external OFF
manual OFF
trig mode AUTOD
pre—trig 193%

ECURDER‘ CHMEMORY.

Trigger screen

e )
k4% SPECIAL TRIG %#%%
timer source oM ’88-95-66
14:14
start S-86 14:20
stop 5-07 14:45
interval 06:00:00
COFEE. O e
. ,

Special trigger screen
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o [FFT] - Sets the measurement function, and gswitches to
other function trigger screens (setting possible for
RECORDER, MEMORY, XYcont, and FFT).

o source - Sets trigger to input signal from channel 1~3,
respectively. Set to on to use.

external - Trigger set to signal from external trigger
input terminal. Turn ON to use.

manual - Activates the trigger when the MANU key is
pressed. Turn ON to use.

Note: When multiple trigger sources are on the trigger
will be activated by any of them.

If all trigger sources are off, the trigger will be
activated by pressing the START key.

o trig mode - Sets the trigger mode.
[SINGLE]: Only the first trigger after the START key
is pressed is enabled.
[REPEAT]: System will be activated by every trigger.
[AUTO]: Trigger continuously on. If a certain period
of time passes without a trigger input, the system
will automatically activate the trigger. This period
of time is the measurement range (time axis used in
memory function) times 20DIV. 7.79MHz, for example,
would be 50 usec. Note that the maximum is 2 seconds.

o pre-trig- Sets the pretrigger timing.
[2%]: Starts recording the specified time before the
trigger time.
(2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100%)
[100%]: Starts recording 100% of th record length after
the trigger time.
[0%]: Starts recording at the trigger time.

With the FFT function, the record length is always 1024 points
(approx. 10.5 DIV)

& CAUTION
The trigger signal is not accepted while the signal
to be recorded is input or the record is printed.
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o timer source - Sets the timer trigger.
[ON]: Trigger is set to on from the specified start
time through the specified stop time, at the specified
interval. :

When the interval is "00:00:00", the trigger will
activate only one time, at the start time.

[OFF]: Timer trigger does not activate.

timer source O

Trigger interval

Start time o - ‘
! | stop time
O
trigger

Note: Start time and stop time are only valid if
specified for times after the p01nt the START key is
pressed. When the trigger mode is [SINGLE], recordlng will
only occur when the start time is reached, regardless of
the set interwval.

*Internal trigger setting when analog unit used

ch2 oM level 16%
slope g
filter 3

o level - Sets the trigger level.
[L0%]: This threshold value is compared to the input wvalue,
expressed as a percent of the full scale recording
width, which is taken as 100%. Settings from 0% to
100% are possible.

o slope - Sets trigger slope.

[ 7 ]: Trigger is activated when input signal passes
the threshold value as a positive edge.

[ 1 ]: Trigger is activated when input signal passes
the threshold value as a negative edge.

~- - trigger leveiE\\;:~

t 1 L1 ]

Trigger level---—
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o filter - Sets the trigger filter.
[OFF]: No filter operation.
[3]: Sets the sampling value (3, 4, 6, 10, 18, 34, 66, 130). If
the trigger conditions are inverted within the set
time a trigger will be activated.

Example: When the trigger is
set to the input signal, this —
function prevents triggering = [T~ 777 I_—

Fi trigger point

due to excessive noise.

Trigger conditions Trigger is activated even
invert within time though trigger conditions
T, and no trigger do not invert within

is activated time T.

* Internal trigger set for logic unit

chi3(log? OH Ry [x=xx]A4 By [¥X=®xx]IB4
ABHD-0OF AHLD
filter OFF
teriaT~F TRUE

o Trigger pattern
Al [XX0101] 24, Bl [X11X] B4
The logic pattern compared to the input logic single
is expressed with 1, 0 and X. 1 indicates HI, 0
indicates LO, and X indicates don’t care.

Discrimination between 1 and 0 is handled by the
signal detection logic probe. HI/LO level threshold
values are set with respect to the status screen input
unit.

[AND/OR]: Sets trigger pattern AND and OR

[AND]: Trigger activated when all specified trigger
patterns match.

[OR]: Trigger activated if even one specific trigger
pattern matches.

o filter: Sets the trigger filter. Setting is the same as
for the analog unit.

o trig T/F: Sets logic trigger condition match/mismatch.
[TRUE]: Trigger activated when trigger pattern and
AND/OR trigger conditions met.

[FALSE]: Trigger activated when trigger pattern and
AND/OR trigger conditions not met.
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(3) Display screen
Press the DISPLAY key to switch to the display screen

* Display screen information

FFT channel mode:display
Frequency range set

function
Peak value trigger mode set ,
cursor display £ v e input data
value . / pLay tormat se parameter display
X4 |[FFT] #4% p / / .
mMax.fregquency . TH=z —cursor display set
X ; R ———=——1 [DURAL]
[csrt] x=3868.3kHz V—‘?G 2dBU] atr LIH CH1
sETTYETE . 12 kHz ~t~;17?d301 . LOG-MAG a-screen FFT analysis
: ' ' *. LIN-Hz mode set
Z i b STR CH1
». CLIH-REAL) b-screen FFT anal
[2AN T . CTIHMED mode sot ysis.
0 |laveraaing 2jJ—taveraging set
L : : : : - . .
Wé&HA’“Z‘JL"'\“_‘?:AYﬁM‘fm(;A.#}:" windou EECTHHI_‘% gleSls reSUlt Wlndow
- ] [ChT Seoms I
» 562—--CH1 set
{
N chz SoGmy CH2 set
56%
riglwv:CHI1
Sex .
2 trigger set
2 , : ’ i y ! ‘ pre-T: 5%
RECORDER | MEMORY
\_ J

Critical settings for the status and trigger screens can
. Refer to the

also be handled through the display screen
sections on the status and trigger screens for details

o [FFT]: Selects the function. Can also switch to other
function’s status screen. (possible settings are RECORDER,

MEMORY, XYcont, and FFT).

Cursor

new data

¥k xx« [2CH FFT1  AUTO
1. 95HHz cst:0H

maA.frequency
T = - puAL
csr: x=388 BkHz y——26 2dBU a: LI'M CH1
x=?8 17kHzV y--l dBU o ‘v. LOG-MASB
; : : x. LIM-Hz

fegk:
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o AUTO: Sets the trigger mode (possible settings are single,
repeat and auto).

Cursoxr
wak FFT «#k [2CH FFTI !HUTO] new data
max. frequency 1.95HH=Z csrz0H
: : _ DURAL
csri| x=380.8kHz y=-26,2dBU as, LIH CHI
%=78.12kHz " “y==~1;7dBY - v. LOG-MAG

%x. LIM-Hz

[eak:

o max. - Sets the frequency range.
[1.95MH=z]: Sets the frequency range to 1.95MHz
(possible values are 3.90Hz to 7.79Mhz).

Ccursor
ro
kA FFT #®#x [2CH FFT1 AUTO new data
max.frequency [1.95MHZ] csr:0H
) i : : : ; CURL
c=ri] X=380.8kHz y==-26,2dBU as, LIH CHI
ak: =7

-8;;2kHZW“”:=~1§?dBU"‘ vy. LOG-MAS
: : : H X LIM-H=z

0 csr - Sets cursor display to on or off. In Nyquist display
the cursor function is disabled.

Cursor
Cursor read-out h
\# ok FFT oksdok [I1CH FFT1 AUTO new dat
max.frequency 1.95MHz csridN]
. a—— : - - DUAL
$| x=388: 8kHz y=-27.0dB a: LIN (CHi>
TR=ETEII2ZRHZ =@ gdBY y. LOG-MRG
: : ; X LIN-Hz
b: STR (CH1>
Y. (LIN-RERAL?>
X. CTIMED?
averaging 2
window RECTAN

chis 568n7y
S8%
ch2: off

triglvsCHI1

pre-T: 5%
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X-axis and y-axis data indicated by the cursor is
displayed with the cursor read-out function (set
SCROLL/VALUE key to SCROLL).

When analyzing linear spectrum or power spectrum, peak x-
axis and y-axis values will also be displayed.

Nole: Refer Lo page 242 (Decibel/vollage conversion)

& CAUTION
When trigger mode set to REPEAT or AUTO, cursors will not
move after START pressed even if rotary knob is turned.

. When the offset value is 50%, DC component value on the
cursor read-out display differs from the calculated value.
The cursor read-out value is calculated based on the
time base and voltage that are currently displayed.

* FFT analysis result display parameter setting Cursor

o [DUAL]: Sets the display format for
the analysis results to either DUAL a: L

or NORMAL. Y
When waveform judgment is on, DUAL M
cannot be selected. .
Alteration is not possible during ‘ v,
START or when Nygquist is selected. ® .

o [LIN]: Sets the FFT analysis mode
(for both a and b screens).

[STR]
[LIN]
[PSP]
[HIS]

Time axis waveform storage
Linear spectrum

Power spectrum DURL
Histogram a: [LIH] c

Note: Only in 1CHFFT Seor

[TRF] - Transfer function - x- o

axis cannot be selected. when b: ST
L
T

Cursor

Nygquist has been selected. ¥
Note: Only in 2CHFFT. Ko b
[COH] - Coherence function

Note: Only in 2CHFFT.

o CH1l: Sets the channel (common to a
and b screens).
In 1CHFFT mode, CH1 or CH2Z 1is
displayed, and channel setting cannot
be changed.
In TRF or COH the display is a dash, Cursor
and channel setting is not possible. DUAL

2t LIMH CH1

o LOG-MAG: Sets the y-axis (common to a v LOB-MAG
and b screens). When displayed inside -
parens it indicates the setting B: S
cannot be changed. Possible settings e K
are log-mag, lin-mag, phase, lin- ¥« €

real, number, and Nyquist.
LuAL
a: LIHM CH1
¥ LUG—HH&

X LIM-

PSTR CH1

¥ CLIN-REALD
« CTIMED
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o [LIN-Hz]: Sets the x-axis (common to a

and b screens). When displayed in
parens it indicates the setting
cannot be changed.

When Nyquist is selected for the y-
axis, the x-axis will be displayed
with a dash, and cannot be selected.
Possible settings are LIN-Hz, LOG-Hz,
LIN-V, and TIME.

Averaging: Sets the number of points
to be averaged.
[2]: Sets the count to two points
(possible settings are off, and 2
through 256 points).

window: Sets the analysis window.
[RECTAN] : Rectangular window.
[HANNING] : Hanning window
Even if the window setting is
altered during analysis, the
window selected at the time the
START key was pressed will be
used.
If the window ig changed during
repeat, the new window will be
used from the next analysis
started after the window is
changed.

[500mv]: Sets measurement range and
coupling. :
measurement range: 5mV ~ 20V

input coupling

Note: V4 is GND, v is AC coupling, and
v is DC coupling.

[50%]: Sets the offset value from -100%
to 100%. For FFT caluculation, 50% level
is set as zero position (with no

DC component included) .
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L
TR
LI L>
TI

KN e
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EX

.
-

averaging

windouw RECTAM
DUAL
a: LIH CH1
v, LOG-MAG
X. LIM-H=z
b: STR CH1
v. (LIMN-RERAL?Z
XK. CTIME 2
averagaing 2
ruindou RECTAM
Cursor
Cursor
chi: '59@
S8%
ch2s S88mv
SR%
Cursor

N
o
e
w
D

=
=3
el

N
T
N
ul
©
oS
3
el




o [CH1]:

Selects the trigger source
with variable trigger level to one of
CH1l, CH2 oxr CH3.

Note: Channels cannot be selected if
they have been turned off as trigger
sourxces.

Sets the trigger level for the
from 0% to 100%.

[50%]:
gelected source,

[ 7 1: Sets the slope of the
selected trigger source to up orx
down.

[5%]: Sets the pre-trigger to -100%,
or 0% through 100%.

— 152 —

Cursor

tiriglwi[CHI]

S8x
T

pre-T: Sx

Cursor
trialw:CH1

j.
Fre—-T: 5%

Cursor

trialw:CH1
SH%

pra-T:

n

B

N
~

Cursor

triglveCHI
5

pre-T:




4.6.4 FFT analysis operation examples

(1) Measurement of frequency response of a filter.

Signal
generator

oOuT

filter

Note: The signal generator output signal may be impulse
or sweep.

* Press the STATUS key.

4 N\

*%%  STATUS x¥x FFT ’88-84-27 A+ Use the 2CHFFT mode.
FFT mode 2CH FFT 22 | set the measurement
max.frequency 3.99kHz—""" | frequenc range.
window RECTAN —oror | @ y g

——— Use the rectangular
DUAL display format window.
mode ché y-axis w—axis Set the display desired.
21 TRAMSFER FUNC - LOG-MRG LOG-Hz
b: STORAGE CH!1 (LIN=-RERL>C(TIME)
dot=-line LINE
arid oM
printer ON
list out oH | Set NEW.

R
data HEW Set the range to match

__+— the signal.

channel conditions
ch1 - ch34 || — Set to about 50% to
range( div) 208my 2 =0 cancel out DC component.
offsat 50% 49% s58%
coupling DC DC DC

T Set to pcC.

— 153 —




%% SPECIAL FUNCTIOMN &%k
% averaging OHN | .
counting 64— | Set averaglng count to
® wave comparison - (dual format) about 64 points-
N ' y,

* Press the TRIGGER key.

( 7\ Set the trigger to the
e TRIG wr FET ,83_?323? input waveform (CHL).

saurce chi ak)

Set the special
trigger off.

ch2 OFF

ch3d¢leg) OFF

external OFF

manual QFF
tria mode SIMGLE
pre-trig ax

RECURD‘ER»— MENORY

* Press the START key to start measurement.

The transfer function and input waveforms will be
displayed on the screen.

Change the FFT analysis mode, x-axis and y-axis settings
to observe Nyquist diagrams, etc.

Refer to the sample outputs given in Chapter 6.
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4.7 Using the system set-up screen

The system set-up screen can be used to set the clock,
set operation parameters common to all functions, define
interface parameters, and execute self-diagnosis.

Operation
1) Press the STATUS key twice, and

then select the SYSTEM function
select key to switch to the system
set-up screen.

2) Move the cursor to the desired
menu entry, and press the EXECUTE
function select key to select that
item.

-

*kk SYSTEM wwx ’ g
1

[1] set time mode
[2) function set mode
[31 1/0 set up mode

[4]) self check mode

RECORDER M

‘N SY.STEI

_J

System set-up screen

Fach mode is described below. Refer to Chapter 7 for

details on the self-diagnosis mode.

4.7.1 Clock function and setting

Internal clock has auto-calendar,

adjustment, and 2Z24-hour clock.

automatic leap year

Status and trigger screens display year, month, date,
hour and minute. The system set-up screen also displays

second.

Time and date are used in the timer source function as
the trigger, and to mark the start of recording printed

on recording charts.

The clock will continue operation for about a month after
power is turned off, when the internal battery is fully

charged.

Note: Leaving the power on for about 50 hours
consecutively will fully charge the battery. Operating
the system about 1.5 hours a day will maintain the

battery at full charge.

eration

1) Move the cursor on the system set-up screen to [1]
set time mode, and press the EXECUTE function select key
to display the set time mode screen.

2) Use the cursor keys to move the cursor to the item
to be changed, and then the up and down arrow function
select keys to select the correct entry.

3) Once date and time are updated, press the [SET]
function select key. Unless this key is pressed the new
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values will not be stored into the system.

4) Press the [EXIT] function select key to return to the
system set-up menu.

' I
k% SYSTEM wxx '88-94-23
~set time mode- 19:28:42
YY-MM-DD HH:MM:SS
/ﬁ—m‘zs 19:28:24
Cursor -
A Y,

Set Time Mode Screen

4.7.2 Operating state setting - trigger hysteresis
and back-up state

Move the cursor on the system set-up screen to [2]
function set mode, and press the EXECUTE function select
key to display the function set mode screen.

. On the function set mode screen set the trigger
hysteresis width and back-up status.

After setting is complete, press EXIT to return to the
system set-up screen.

/ N
w¥d SYSTEM #xs *8384-29
-function set mode- 11:17:083
1) trig hysteresis width : 2 poT
2) power on.,start key backup @ HO
= J

Function Set Mode Screen
(1) Hysteresis
When an analog unit is used as the trigger source,
accidental triggering due to noise can be prevented by
creating an insensitive band in the trigger level
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(hysteresis) .

. Hysteresis widths may be set to 1, 2, 4, 8 or 16.
Hysteresis width 1 is equal to 0.4% of the trigger level.

. When the hysteresis width is changed, the trigger level
setting step size may change from 1%. For details, refer
to Section 4-15.

Setting
Move the cursor on the system set-up screen to dot count
specification region of [3] trig hysteresis width, and
press the EXECUTE function select key to display the
trigger hysteresis width set screen.

(2) Back-up state
. The stored state is that existing when the power is
turned off.

. If the system is turned off during recording, either of
the following states may be selected when power is turned
back on:

A. Continue recording
B. Stop recording, and enter stand-by as if the STOP
key had been pushed.

OEeration

On the function select mode screen move the cursor to 2)
power on, start key back-up, and press function select
keys YES or NO accordingly.

4.7.3 Intexrface parameters (GP-IB, beep, probe
attenuation)

On the system set-up screen move the cursor to [3] I/0
set-up mode, and press the EXECUTE function select key to
enter the I/O set-up mode screen.

. In this screen it is possible to set parameters for the
GP-IB interface, the beep sound, and the attenuation
ratio for analog input probes.

For settings dealing with GP-IB, refer to Section 3.1.1
of the 8850 GP-IB Interface Manual.

. After set-up is complete, press the EXIT function select
key to return to the system set-up screen.
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x%% SYSTEM xxx% ’88-04-29
-170 set up mode- 18:34:49
1> GP-1B mode ADDRESSABLE
address 85
delimiter CR-LFC(EOI>
header OFF
2) beep sound oM
3> probe ratio
chl 1:1
ch2 1:1

ch3 logic

OF ol ON:

I/0 set-up mode screen

(1) Beeper
The beeper can be set to sound when an erroxr is
generated, a warning message displayed, or a waveform
judgment has in an NG result.

Operation
. On the I/O set-up mode screen, move the cursor to 2) beep
sound, and select either ON or OFF accordingly.

(2) Input probe attenuation ratio
. The attenuation ratio for amnalog input channels can be
set individually to 1:1 or 10:1.

. This attenuation ratio is used in the input unit
measurement range, and therefore must be matched to the
input probe used.

Note: If the settings of the input probe and the
attenuation ratio do not match, the values generated for
A and B cursor calculation of voltage display (delta V),
true rms value and voltage values printed on the chart
will be incorrect. )

Operation
On the I/O gset-up mode screen, move the cursor to 3)
probe ratio, and select either 1:1 or 10:1 for each
channel accordingly.
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4.8 Printer operation
4.8.1 Head raise and paper end

Printout is not possible with the printing head in the raised
position. The following error message will be displayed:

If there is no recording paper present in the printer printout
is not possible. Refer to Section 3.2 and load new recording
paper. The following error message will be displayed:

4.8.2 CRT copy function

Except during measurement pressing the CRT COPY key will
allow you to make a printout of the screen at any time.

CRT COPY key

(" f' nYe 7 )
HIOKI 8850 STAT TRIG DISP MANU|| BPRINT ]
CcARD
. =] i s | it
KNOB = COPY/
, S ] L]
LOCIK

SCN@L& FEED @

o

veged ] [
)

= J

START
0

CURSOR

A,
4 b STOP

L J L]

cH1 cCcH2 CH3

[a] [a] (2] (a]
DO = =D = lvjj
_ > J

— 159 —



4.8.3 Manual print function

Except in the recorder function, stored waveform data can
be printed out any number of times by pressing the PRINT
key.

When list out has been set to on in the status screen,
the parameter list will also be printed out.

When the printer has been set to smooth for the memory
recorder function, the printout will approximate an
analog signal.

A CAUTICN
The PRINT key turns the printer on and off in the
recorder function.

PRINT key
(. = )
HIOKI 8850 rSTAT TRIG DISP MAI‘D ,F’FII CAF!Dj
- =N A I O I O I A R 1 ] =
N KNOB HELP || copvy
N E:] l l
( ) D LOCK
SCRDUTFEED @
c
vagod ] [

] — )

stapT —————
CURSOR o
= ]
4 b sTOP

_ y 4 ]

CH1 cCcH2 CH3 T/D
soft key IA} [&j l-&] [&]

DDDDD|ﬂwmww]
_

_ ~ J
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4.8.4 DARK and LIGHT indicators

When the display format is NORMAL and drawing is DARK,
interpolation is drawn with lines, but when drawing is
LIGHT interpolation is handled with dotted lines. For
this reason, when a fixed-level input signal is displayed
(especially in the recorder function), the LIGHT
specification may be drawn as parallel lines due to input
signal fluctuation (see diagram below).

i | i
I 1 i
| | |
| ! |
{ { !
i | |
1 1 i
I ! H
- | —
[DARK] display [LIGHT] display
[DARK] fixed level display [LIGHT] fixed lejel display
(enlarged view) (enlarged view)

4.8.5 Maintaining head temperature

This printer is equipped with a circuit to maintain the
optimum printing head temperature. If thermal head
temperature rises above a threshold level, this function
cuts out printing. During this period the printout will
be temporarily disabled, and the recording paper remain
blank.

Head temperature rise becomes a problem as the amount of
black per unit area rises, and as paper feed speed rises.
For example, note that the printout will be cut out in
several minutes for a printout in recorder function of
the painted area shown in Fig. 4-8-4 An excessively high
ambient temperature may cause the same problem to occur.

If the protective circuit operates and halts printing,
printing will be restarted once the printing head
temperature drops back below the threshold. Once printing
is restarted, either adjust the input amplifier range to
minimize the black area, oxr set the recording line to
LIGHT.
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TIME/DIV Ral;:f;c]:f
400m s 3 0%
500m s 4 0% 100%) 40%
lsec 35%
2sec 6 0%
5sec 1009%

Printout example
Note: These values are

only to be taken as
guidelines. Actual values

will vary with use conditions.

Fig. 4-8-4 - Black areas that can be printed out continuously
(recorder function, ambient temperature 239,

4.8.6 Adjusting print density

Chart print density can be adjusted with a blade
screwdriver as indicated below.

Do not set the print density any darker than necessary.

dark

Adjustment of print density
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4.9 IC card functions and operation

4.9.1 IC card functions

(1) Two types of IC cards are available: RAM cards and ROM cards.

(2) RAM cards are used by selecting commands from the screen.

(3) RAM cards can be used to store set-up parameters,

measurement data, and waveform judgment profiles.

(4) RAM cards make it possible to assure that the 8850 is always

used with the same parameter set-up for a given process.

(5) Maximum IC card size is 256KB.

(6) The 9352 ROM card (optional) provides various calculations,

4

such as differentiation, integration, averaging and area
calculation.

A CAUTION

* Only use Hioki IC cards. The manufacturer cannot
accept responsibility for problems arising from the
use of other cards.

* If the IC card is forcibly inserted upside down, the
IC card oxr the system itself may be damaged.

* Battery replacement is handled by first inserting an
IC card into the system, and then changing batteries
with the power on. If the battery is removed £from
the IC card without external power supply back-up, -
stored data will be lost.

* RAM card batteries are replaced by first inserting an
RAM card into the system, then changing the battery
with the power on. If the battery is removed from the
card without providing an external power supply,
stored data will be lost.

* When using a new RAM card, be sure to format it
first. Remove the battery and destroy all data that
may be stored in the chip.

* Never pull out IC cards during command execution.

Note: The following descriptions are for RAM cards. For ROM
cards, read the ROM card instruction manual. In the
following, the term "IC cards" refers to RAM cards.

.9.2 List of commands

[INIT]: IC card initialization

[SAVE]: Store data to IC card

[LOAD]: Upload data from IC card

[KILL]: Delete data from IC card

[COPY]: Copy IC card data to another IC card
[TEST]: Check IC card internal RAM
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4.9.3 Storable items and capacity
(1) Set-up parameters

1) IC cards can store set-up parameters for recorder,
memory recorder, XY recorder and FEFT analysis functions.

2) When these stored parameters are uploaded to the
8850 it will be automatically set to match them.

Storage capacity per function: Recorder 97 bytes
: Memory recorder 126 bytes
XY recorder 89 bytes
FFT analysis 114 bytes

(2) Measurement data

1) IC cards can store measurement data for memory
recorder, XY recorder and FFT analysis functions.

2) When memory recorder function stored data is
uploaded to the 8850 the waveform data is stored in the
input channel memory.

3) When XY recorder function data is uploaded to the
8850 it is displayed on the CRT.

4) When FFT analysis function data is uploaded to the
8850 it is stored to 8850 system memory, and FFT
analysis is possible.

5) The system parameters are stored along with the
measurement data, and when data is uploaded the system
is automatically reset to the state it was in when the
data was recorded. '

Storage capacity per function:

Memory recorder recording length (DIV) x 50 + 63 bytes
XY recorder 32863 bytes
FFT analysis 16004 bytes

(3) Waveform judgment profile

1) The waveform judgment profile can be stored for
memory recorder and FFT analysis functions.

2) Set-up parameters are not stored.
Storage capacity per function:
Memory recorder (normal display) 24604 bytes

Memory recorder (XY display) 16412 bytes
FFT analysis 16412 bytes
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4.9.4 IC card usage
IC card insertion

Turn the IC card so that the printed side is up, and
insert it gently but firmly until it stops.

IC card battery replacement

1) Insert the IC card into the 8850, and turn on the 8850
power. Pull out the IC card battery holder.

2) Turn the battery so that the + side faces up, insert it
into the battery holder, and insert the battery holder into
the IC card package.

3) Make sure the battery holder is securely installed in
the IC card package.
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(1) Transferring commands to the IC card

1) Pressing the 1C CARD key (except when in the system
set-up screen) will switch to the IC card command selection
screen, and the files on the IC card will be displayed. If
a new IC card or an IC card with corrupt files is used, the
command will automatically be set to INIT (refer to the
description of INIT below).

ﬂ{ 3. SINE (CMP) MEM WAVE 88-03-22 2063
. . capacity
D, floname | fwciion twe st Gahyeed

w
D
st

ect command !

Map MEM HWAVE 88-83-

SANKAKU MEM WAUE &88-83-22
SIHNECCHP) MEM WAVE, 823-83-22
MEM ARERA §8-83-22
MEH WAUE 88-A83-22
MEM MAVE 88-83-22
MEM AREA 88-083-

MEM FUHC 28-83-

MEM WAVEL 88-83-22
MEM FUNC 88-83-22

3674

==

[N
N O BANRNBENRNR
D= PR ONDE
NN OOO
[ AN W R Y SR A7)

RV AN W SNUPYIE OS I
[

Indicate set
parameters

DOmOOoOO
[T nmnmm

O IITIITONW
DL L=

\\ Remaining IC card
capacity (bytes)
Number of files on IC card

Functions will be displayed as below, depending on the
function stored:

REC = recorder

MEM = memory recorder

XY = XY recorder

FFT = FFT analysis

. The type displayed also depends on the type stored:
FUNC = Set-up parameters
WAVE = Waveform (analog for memory recorder)
WAVEL = Logic waveform (memory recorder only)
AREA = Waveform judgment profile (excluding XY display
on memory recorder)
ARXY = Waveform judgment profile (memory recorder XY
display)

2) If there are 10 or more files on the IC card, turning
the rotary knob will scroll the file list wvertically one
file name at a time. The rotary knob SCROLL/VALUE select
function is disabled at this time.

3) The function select keys are used to select commands.
Pressing the "etc" key will cause the function menu to
switch between LOAD, SAVE and KILL and COPY, INIT and TEST.

4) Move the cursor to the item to be altered, and set the
new value with the software function keys.

Note: Asterisks (*) may be displayed after the file
numbers. This indicates that the contents of the file are
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corrupted, and that the file cannot be uploaded.

(2) Automatic parameter set from IC card at boot
If the IC card is inserted and then the system power
turned on, and an automatic parameter set file is stored
on the IC card, the data will be uploaded automatically
and the 8850 system parameters set to match.

Automatic setting is possible for the run parameters for
each function, and for the judgment profile.

Automatic parameter set files must be saved under the
name STARTUP, and judgment profiles under the name
STARTUPa.

When set-up is handled from the IC card, the CRT screen
will display the following message:

"Load STARTUP....complete!l”
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Command descriptions

[INIT] - Initializes the IC card.

Command input line display

1) [_Select command]:
Cursor

procedure

On the command selection
screen, press INIT.

2) [_Initialize}:Are you sure ?(no/yes):

Cursor

Pressing YES will start the
initialization program, and
pressing NO will return to the
command selection screen
without initialization.

Pressing YES will initialize the IC card. _
Pressing NO will return to the command selection.

CEEEE——
Initialize -
data clear
—
IC card
[SAVE] - Transfers system set-up parameters, measurement

storage.

waveforms or waveform Jjudgment profiles to the IC card for

Command input line display
1) [_Select command]:
Cursor

procedure
On the command selection
screen, press [SAVE].

The parameters for the
function currently being used
will be downloaded.

Press [EXIT] to cancel the
save command, and return to
the command selection screen.

(1) Recorder function (only set-up parameters can be saved)

2) [save FUNC to file[wj]:
Cursoxr

Input the file name and press
[EXECUTE] to transfer the data
to the IC card. Specification
of file names is detailed
below.
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(2) XY recorder function (set-up parameters and
measurement waveforms can be saved)

Command input line display procedure
2) [save FUNC]: Press [FUNC] to save the set-
cursor up parameters only, or press

[WAVE] to save the set-up
parameters together with the
measurement waveform.

3) [save (FUNC)to filel 11: Input the file name and press
(WAVE) cursor EXCUTE to transfer the data to

the IC card. Specification of

file names is detailed below.

(3) FFT analysis function (set-up parameters, judgment
waveforms and measurement waves can be saved)

2) [save FUNC]: Press [FUNC] to save the set-
up parameters only, press
[WAVE] to save the set~-up
parameters together with the
measurement waveform, or press
[AREA] to save the set-up
parameters, the measurement
waveform and the judgment
profile.

Cursor

3) [save(FUNC)to file ]: Input the file name and press
(WAVE) Cursor EXECUTE to transfer the data
(AREA) to the IC card. Specification

of file names is detailed

below.

(4) Memory recorder function: (set-up parameters,
judgment waveforms and measurement waves can be saved for
each channel)

2) [save FUNC]: Press FUNC to save the set-up
cursor parameters only, press WAVE to
save the set-up parameters
together with the measurement
waveform, press AREA to save
the judgment profile, or press
PXY to save the judgment
profile for XY function.

For Wave: Select the channel to be saved as CH1l, CHZ or CH3.

[SAVE WAVE CHI1]
Cursor
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3) [save(FUNC)to file[ 1]: Input the file name and press
(WAVE CH1) c EXECUTE to transfer the data
ursor
(AREA) to the IC card.

* Partial save of measurement waveform (memory recorder
function)
By using the A and B cursors it is possible to save a
portion of the measurement waveform.
1) Set the cursors on the display screen to A&B.
2) Set the direction for the A and B cursors to
horizontal.
3) Use both cursors to bracket the portion of the waveform
to be saved.
4) Press the IC card key, and save the data with the SAVE
command. The procedure for the save is the same as outlined
above for memory recorder waveforms.

Note: . The recording length of a waveform stored with partial
save is the shortest recording length including the
specified range, with the remainder filled with 0 (0
represents a value below the lowest waveform value).

. If the system is set to A&B cursor type and horizontal
direction, it will automatically be set to partial save.
If the entire measurement waveform is to be saved, set
the A and B cursors to "off".

Note: The saved waveform length will be the smallest
possible length that incorporates the specified length,
with the remainder filled with "0" data.

When the cursors are set to horizontal A and B cursors
partial save is automatically assumed by the system. To
save the entire waveform, turn off the A and B cursors.

. In the XY format there is no partial save function.

. In partial save the word "part" is displayed under the
word "WAVE", as shown below.
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* File name input

Cursor
zave FUHC to filef| | 1 farrow
1. HoD .1.”’”/
Z. SAHEAKL DI123406739 VURENEGC) ., -/ _
I. SIHECCHP)DY
4. SIHE ABCDEFGHIJKLMHOPARSTUUMNKEYZ
S. SIHECERRD
6. HYOQOSHI abcdefahijklmnoparstuvuxyz
¥y. HYOSHI
B. HvOosHIZ
2. LOGIC MEM HAVEL 88-03-22 2863
Eﬂ. ?EHL MEM FUHC 88-93-22 126

File name input screen

1) Using the four cursor keys move the arrow to the desired
character.

2) Press the (set) key to input the selected character into
the cursor position, and advance the cursor one column to
the right.

By repeating steps (1) and (2) up to 10 characters can be
input. To correct an input file name, use the function
select keys marked back and forward. Pressing back will
move the cursor one column to the left, and forward will
move it one space to the right. Move the cursor to the
column with the character to be corrected, and repeat
steps (1) and (2) to correct it.

* Automatic file name assignment function

If execute isg pressed without inputting a file name, the
system will generate one, consisting of four letters
indicating the file type and a sequential 3-digit number.
File types can be FUNC (set-up parameters), WAVE
(measurement waveform) or AREA (judgment profile).

The 3digit number is a sequential number from 001
to 999.
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Example: WAVE(0O1

* Saving file names that already exist on that IC card

If a file name that already exists is selected, the
system will ask for verification first by displaying the
following message:

If YES is pressed the previous file will be deleted and
the new one saved.

If NO is pressed, the screen will return to the state it
is in before EXECUTE is pressed.

R,
File 1

IC card 8850 main unit

[LOAD]: Uploads data from the IC card to the 8850

Command input line display procedure
1) [ _select command]: Press LOAD on the command
Cursor selection screen.
2) [load file NO.1l]: Pressing [ T ] will cause the
Cursor file number to increment, and

pressing [ | ] will cause it
to decrement. Pressing execute
will upload the specified
file. After the data transfer
is complete, the screen will
change to the IC card screen.
Pressing exit will return to
the command selection screen
without executing upload.

* When file is memory recorder waveform

[load life NO.1l to CHl]l: Move cursor to CH1l, and set the
Cursor Channel to be loaded to.

In this case the following restrictions apply:

1) Set-up parameters for channel settings (input unit and
trigger parameters) and the sampling speed are changed to
match IC card data.

2) If the current recording length is equal to or greater
than the file recording length, the file will be loaded and
the remaining space filled with "0".

3) If the current recording length is less than the file
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recording length, load is not possible and the recording
length must be changed.

Note: If there is no waveform data in memory, the
recording length can also be uploaded (in certain cases).

CAUTION

Make sure the channel used for uploading is the same
type as that used for saving. There is no meaning if
the upload is made to an input unit of a different
type.

File 1
File 2 data
: B
IC card

8850 main unit

[KILL] - Delete a file from the IC card

Command input line display procedure
1) _ select command]: Press [KILL] on the command
cursor selection Cursor screen.
2) [ kill file NO.1]: Pressing [ 1 ] will cause the
cCursor file number to increment, and

pressing [ | ] will cause it
to decrement. Pressing execute
will delete the specified
file. Pressing exit will
return to the command
selection screen without
executing upload.

File 1

File 3

| SR

IC caxd

— 173 —



[COPY]: Copy all data from one IC card to another

Command input line display procedure
1) [ _ select commandl] : Press [COPY] on the command
Cursor selection screen.

2) [ Storage data will lost OK?(no/yes)]:

Cursor Pressing [NO] will return to
the command selection screen.
Pressing [YES] will transfex
all IC card data to the 8850
memory. If there is waveform
data present in the 8850
memory, it will be deleted.

3) [ _ Change IC card!}: Remove the source IC card.
cursor Pressing [exit] will return to
the command selection screen.

4) [ _ Please set IC card!]: Insert the destination IC
Cursor card. Be sure that the IC card
write protect is not enabled.

Pressing exit will cause the
IC card screen to wvanish, and
return to the function screen
present before the IC CARD key
was pressed.

5 [ Copy Start OK?{(no/yes)]:
Cursor Pressing NO will return to the

command selection screen.
Pressing YES will transfer
data from the 8850 memory to
the new IC card. After
transfer is complete the
system will return to the
command selection screen.

Note: When an IC card of different capacity is used, be
sure the destination card’'s capacity is larger than the
source card’s, or copy may be impossible.

All data present on the destination IC card will be
deleted.

data .

transfer

EEE

IC card A IC card B
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[TEST]: Performs test to check IC card data integrity

Command input line display
1) [ _ select command]:

Cursor

2) [Now testing IC card]:

procedure

Press TEST on the command
selection screen. Either OK or
an error message will be
displayed. IC card contents
will not be affected.

Test program is running.
Please wait for several

seconds.
3) [OK, this IC card is good]: (result shows good card)
4) [Sorry, this IC card is broken]: (result shows card is

damaged) . Press any key to
return to the command
selection screen.

—

OK ?

R |

IC card
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4.9.5 IC card operation examples

It is possible to store the waveform data from channel 1
to an IC card, and then display it together with a new
waveform for comparison.

1) Record an input signal in the memory recorder function
with the following CHl parameters:

[time/div] :100 usec

{shot]: 15 DIV

2) Insert an IC card into the 8850.

3) Press IC CARD.
For a new IC card, initialization is required.
[ERROR:bad IC card (end or init?)]:
Press function select key [INIT]
[Initialize:Are you sure?(no/yes)]:
Press function select key [YES]

4) Store waveform data to IC card
[ Select command! ]: Press function select key SAVE
[save FUNC]:Press function select key WAVE
[save WAVE CHl]: Press function select key CH1

Note: Underlined terms inside the parens indicate the
flashing cursor locations.

5) Specify the file name as
TEST using the cursor keys, save WAUE CH! to fileC(TEST 1

and the [(set)] key as

described above. 8123456789 ! "#$%&(D,, +-xs_

+
ABCDEFGHIJKLMNOPRARSTUUWXYZ

abcdefghijklmnorParstuvuxyz

6) Execute save
Press the execute function select key to execute the save
command .

7) Record a new waveform on the memory recorder under the
same measurement parameters.

Use the simultaneous print function to print out the new
waveform and the stored waveform overlapped.
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8) Press the IC CARD key

T TS e 6 4K

Select command !

1. TEST MEM WAVE 88-84-29 4863

9) Load the IC card file named TEST to CHZ2 of the 8850.
[ Select command!]: Press function select key LOAD
[load file No.l to CH1]: Use the vertical arrow keys
to select the file number. Use the horizontal arrow to
set the channel.
[load file No.l to CH1l]: Press function select key CHZ2.

load file Ho.1 to CH2
1. TEST MEM HAVE 88-04-29 40863

10) Execute the load
Run the load command with the execute function select key.
After the load is complete the IC card screen will vanish.

11) On the display screen, setting the CH2 display to DARK
or LIGHT will allow simultaneous overlapping display of the
CH1 new waveform and the CH2 waveform from the IC card.

Pressing the print key will print out both waveforms,
allowing detailed comparison.

Iin this way it is possible to compare the waveform
stord in the IC card currently displayed waveform.
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4.10 Averaging function
4.10.1 Memory recorder function averaging

Averages the input signal waveform, making it possible to
observe waveform components without the effects of noise
component weighting.

Settings are handled with the status screen special
functions.

o averaging: Averages the input signal waveform.
[OFF]: No averaging performed.
[ON]: Averaging performed.
. counting: The number of points that are averaged.

(number of points averaged can be set to 2, 4, 8, 16,
32, 64, 128, 256)

. ™
*%% SFECIAL FUNCTIOH %% | Averaging
/ - .
* averaaqing oH 7
rasine 2 specification
¥ memory div OFF

+ wave comparison OFF

* calculation OFF

cocORE DD

special function screen
a N
*xkk MEM ®xx REPEAT triglv:CHI1 59% 2 *xx MEM %k REPERAT triglviCHI sax 2 o
1Bms x1¢13.8ms> pre-T: 48% csrt0FF 189me x1(18.08ms> pre-T: 48% csr:OFF ¥

[ H

N N
/ \ FARR yah \

.\\\ /{ / \\ | \\

N\ / N ._ \\

\w"/ faNG
B 209mv 58x% dFF OFF 8 20@mv S56% OFF ] OFF
- J /
no averagingl with averaging (64[H)
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4.10.2 FFT analysis function averaging

The FFT analysis function performs averaging for the time
axis. By using the trigger function to average waveforms
with the same phase, it is possible to cancel out noise
components. The resultant waveforms will display only the
periodic components.

Setting is handled on the status screen special function
and the display screen.

o averaging: Averages the input signal waveform.
[OFF]: No averaging performed.
[ON]: Averaging performed.
[counting]: The number of points that are averaged.
(number of points averaged can be set to 2, 4, 8, 16,
32, 64, 128, 256)

( )

Averaging -

L2 SPECIAL FUNCTION HOE R N ) '
v — on specification
czounting 64

¥ wave tComparison - (dual format)

special function screen

— 179 —




averaging
specification

dat s
ceri0FF

neu

-

FCCHIL>
IN-REAL?>
IHE?

IH (CHI1D

». LOG-MAG
<. LIH-H

i~

T
. (L
T

y

6a

averggling

RECTAH

yindow

Ki

chi:

b &
@fq ©
"]

Mo connect

chZ
triglv:CHI
T

e

S
e

S

B
I

T

o e

display screen
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b LINERE SPECTRUN

v : CHY
P o LOG-HAR  104B/dix
X o ) . (-58dB- 12dR}
S 1, L0G-Hz
tnin 4,32 Hz)

1. 95kHz

Hax,freq,

Hindow FECTRH
Rverzaing  OFF
HIOKI 8850
[ Linear spectrum, no averaging]

b. LINEAR SPECTRUM
‘ LRt
g : o ‘ v LOG-HAG  {@dBrdiy
S {-50d8- 1048)
Lo ] 1, L06-Hz
‘ inin 4,23 HD)

1. 95kHz

Hax, freq,

Hindow RECTAHN
flverzaing &4
HIOKI 8850

64 point averaging]

[ Linear spectrum,

b, FOMER SPECTRUM
LRI
P ‘ v LOG-MAG  [RdB/dix
Co : (-39dk- 1948)
S ' % L06-Hz
inin 4,93 Hz)

]
1
)

Wiz, freq, 1. 95kKz

FELTH
) HIOKI 8850
64 point averaging]

[ Power spectrum,

Hindou
Hueraaing

Power spectrum averaging cannot cancel out the

Note:
noise component.

— 181 —




4.11 Memory partition function and operation (memory
recorder function)

Memory can be partitioned and used in blocks. There are
two memory partition functions: the multi-block function

and the sequential save function.
4.11.1 Multi-block function

The memory capacity is divided into a number of blocks,
and any memory block can be used independently. This
partition makes it possible to store up to 16 data
segments (for three channel configuration). By
establishing a reference block it is possible to over-
write waveforms from two blocks. ‘

I VAU
7

| 1 ]

i J Partition into

t t ‘ four blocks
e AN TN

4.11.2 Multi-block function operation

Setting is handled on the status screen special function.

¥ mematy diw MULTI-BLOCE
diwizsions =
u=zinga block 2
REF block 1
1 2 2 4 5 56 7 &

[MULTI BLOCK]: Use of the multi-block function.

divisions: Sets the number of blocks the memory capacity

is to be divided into.
[8] - Memory is divided into eight blocks (possible

specifications are 2, 4, 8 and 16).

using block - Defines which partitioned memory block is
to receive the input waveform recording when the START
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key is pressed. The memory block to be displayed on the
CRT is also defined.

[2] - Sets the second memory block (possible settings
are from 1 through the number of blocks declared
above)

REF block -~ Defines the memory block holding the input
signal waveform that will be used as the reference.

By over-writing this reference waveform with the memory
block waveform defined in using block, comparison between
the two is possible.

[1]: Defimes the first block as the reference block
(possible settings from one through the number of
partitions) .
CH?2 [ i l ]
CH3 [ [ [ |

1 ¢

[Sets the second block as the reference waveform, and the
fourth block as the using block.]

The relation between the memory capacity partitions and
the recording length (shot) is:

Memory partitions 2 4 8 16

recording length ~ 6001 ~ 300 ~ 160 ~ 80
(DIV)

& CAUTION
When the recording length is 1200DIV memory partition
is not possible.
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The memory map will provide information on the status of
memory blocks (whether they currently hold waveforms or
not). This is displayed with the status screen memory
partition specification key, or the HELP key from the
display screen.

I B 3 EB B 6 7 8
*\

using block

& CAUTION
* When the trigger mode is set to repeat or auto, and .,
operation is stopped with the stop key, there are (-

occasions where no input signal has been acquired.
This is because operation was stopped while the input
signal was being read into memory. The frequency of
such problems will drop if the screen update speed is
set to SLOW.

* Tf the number of memory partitions is changed,
current waveform data will be deleted.
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4.11.3 Sequential save function

The memory capacity is divided into a number of blocks,
and the input signal is saved continuously without
display or recording operations. After recording is
completed the first memory block is displayed. This
sequence is designed to minimize system overhead normally
created by display and recording tasks.

| —| | — |-
w W

Y

% F
TV O O O B

CH | memoxy

CH2 | I 1 ] o
CH3 | | I [ four partitions.

4.11.4 Sequential save function operation examples

Set~up parameters are defined with the status screen
special function. The trigger mode is SINGLE, and input
is saved to all blocks.

FomeEmors diw SEGUEHTIAL SAVE
diwisions 2
usinga block 2

[SEQUENTIAL SAVE]: Sets the seguential save function.

divisions: Sets the number of blocks the memory
capacity is to be divided into.
[8]- Memory is divided into eight blocks (possible
specifications are 2, 4, 8 and 16).

using block - Defines which partitioned memory block
i8 to be displayed on the CRT.
[2] - Sets the second memocry block (possible

settings are from 1 through the number of blocks

declared above).
& CAUTION

If the number of memory partitions is changed,
current waveform data will be deleted.
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Note 1 - The relation between the memory capacity
partitions and the recording length (shot) is:

Memory
partitions

recording
length (prv) |~ 6004 ~ 3001 ~ 160} ~ 80

CAUTION
When the recording length is 1200DIV memory partition
is not possible.

Note 2 - The memory map will provide information on the
status of memory blocks (whether they currently hold
waveforms or not).

6 7 8

I B R &
=

These blocks currently using block
hold waveforms

Note 3 - When the trigger mode is repeat, save to all
blocks is repeated.

Note 4 - When the printer is set to on and after all
blocks have been saved, the blocks are printed out
sequentially one block at a time.
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4.12 Help function

4.12.1 Help function notes

The help function can be used:

from the display screen in the memory recorder function

from the display screen in the FFT function.

Pressing the HELP key will

cause the help screen to HELP key
appear in the top portion \\
of the display screen. QP— e
e ————— [
KNDB HELP

5
.

M

i
op

1 ]

o v
[ o )
J

4.12.2 Memory recorder function help function

The HELP key can be used to display the memory partition
status and measurement waveform in the memory recorder
function.

1) Memory partition status

Displays the current memory partition status (off,
sequential save, multi-block), and the memory use status
(memory map) .

2) Measurement waveform display
The location of the currently displayed waveform is
indicated within the total waveform.

Memory partition is multi-block, four partitions. Blocks
1 and 2 already hold data, and block 1 is currently
displayed.

. The measurement waveform has a recording length of 20DIV,

and accounts for about the first 75% of the total
waveform.
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= x ¥

BEEBEBE =

=

Memory partition is sequential save, and there are eight
partitions. Blocks 1-7 already hold waveforms, and block
1 is currently displayed.

The measurement waveform recording length is 40DIV, and

the central section of the total waveform is being
displayed.
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4.12.3

FFT analysis function help function

On the FFT analysis display screen pressing the HELP key
will display the scale of the currently displayed

waveform.

[

vk FFT $¢%

max. fregquency

[2CH FF

] RUTO
390kHz

ST —

e

I

.

avers
windo

e

(-3

D

X
(min

b

RECORDER J§ MEMORY.

9ing OFF

0] RECTHH

=8
m
o

—CL (5
m
pu i ng w N

(VOO
N M M

=J N
v/ .\_,/

~Nw W

Gomi - diw
168m dl.\\

—
il
)

[0}

InsSdin

a screen
y-axis

— x—~axis
(horizontal)
b screen
. .

y-axis

X—axis
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4.13 Waveform judgment function and operation
4.13.1 Waveform judgment function

The input signal waveform can be compared to a user-
defined judgment profile (template), yielding a match
(GO) or mismatch (NG) result.

This feature is handy for detection of abnormal
waveforms. Judgment results are output from the rear
panel, making production line applications possible.

The waveform judgment function can be used in NORMAL and
XY display modes for the memory recorder function, and in
NORMAL display mode for the FFT analysis function.

N
Input D EE)  oEEE) Normal
signal
judgment area
raput = /] map N G abnormal
signal
Waveform judgment example

4.13.2 Waveform judgment function operation

Sets measurement judgment mode and stop mode.

* Sets waveform judgment mode to one of the following four
modes:

Cursor
ya

N

MODE1 ;f entire wavgform is w1§h1n ess SPECIAL FUNCTION sss
jJudgment profile result is s+ averaging oFF

GO. .
% memory div OFF

MODE2 | If any portion of waveform is
within judgment profile,
result is GO.

MODE3 | If entire waveform is outside + vave comparison Call in>

. v . t so 50
judgment profile result is Srapnic aditor  Rew
GO. % calculalion OFF

MODE4 | If any portion of waveform is
outside judgment profile
result is GO.
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Input w

EE) GO

Input m M GO

Input ﬁ

= = = =

Q Q @] @]

O lw)] |w] @]

= = = =

T W N =
\
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* Stop mode set
The system can be set to stop on a

GO and/or a NG result. * wave comparison MODE 1 Call ino
stop mode GO
graphic editor NEW

[GO] - Operation stops if a GO result generated. Cursor

[NG] - Operation stops if a NG result generated.
[GO&NG] - Operations stops for either GO or NG result.

Note: If the printer is on, the waveform will be printed out even
when sywtem operation is stopped.

Example: When trigger mode is SINGLE, judgment mode is
MODE1l and stop mode is NG, input signal waveforms will be
input until a NG result is generated.

—> C—> Go

Input

TT 1 new input signal

waveform

Input s mm) NG EE operation

stop

& CAUTION
When trigger is set to REPEAT or AUTO, the above
sequences will be repeated.
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4.13.3 Graphic editor

The graphic editor is used to define the judgment area
(template) .

By using the editor the judgment area can be easily
generated on the screen, just like drawing a picture.

The graphic editor can be used in NORMAL and XY display
modes for the memorv recorder function, and in NORMAL
display mode for the FFT analysis function.

4.13.4 Graphic editor commands and usage
Once the waveform judgment mode is set, the graphic

editor can be used. Move the cursor to the position
indicated in the diagram for graphic editor settings.

[NEW] - Use this specification to wex SPECIAL FUNCTION sas

P create a new judgment profile. Press ¥ averaging oFF
the execute key to enter the graphic
editor function.

* memory div OFF

[OLD] - Use this specification to call

up an eXlStlng judgment prOflle arld ¥ wave comparison MODE | Call an)
revise it. Press the execute key to srirnidtditor  (hEm
enter the graphic editor function. % calculation oFF

[STORAGE] - Use this specification to
define a user area to suit a specific
input waveform. Press the execute key | ErmEmms D ESEUREE

to enter the graphic editor function. \ J
Cursor
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Graphic editor in NEW mode o ~
¥¥ GRAPHIC EDITOR *xx

/X

X mark-
| “line -l painto sl clin: |l erase llvietci]
\ _J
X mark
Graphic editoxr in OLD mode 4 ™

*¥ GRAPHIC ERITOR *x

X

Existing judgment profile A

| line @ paint W sl cir il erase W “etcii|
\_ J

X mark
Graphic editor in STORAGE (- )

%% GRAPHIC EDITOR %xx
mode

~

X
\ AN
J

Input signal waveform.
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* Graphic editor commands

(1) [line] - Draws lines

(2) [paint] - Paints closed areas

(3) [all clr] —- Clears the screen

(4) [erase] - Eraser function for partial erasure

(5) [parallel] - Extend screen image in parallel

(6) [QUIT] - Cancels editor without saving screen image to
memory :

(7) [end] ~ Saves generated profile to memory, and terminates

graphic editor function.

[line] - Draws lines

Move the ¥ mark with the cursor keys to connect two points
with a line. .
Press the line key to enter the line mode.

. Press point set to draw the line. X mark

ss GRAPHIC EDITOR &= W

- line mode --—-

Operation N

1) Press point set to mark a point at
the location of the X-mark.

‘5~%“\\““““‘—point

2) Use the cursor keys to move the X~
mark.

. J
' N\

8 GRAPHIC EDITOR =z
c-- line sods ===

3) Press point set again to mark a
second point, again at the location
of the X-mark, and connect it to the
previous one with a line.

[pointiiserlliicancelcdlizaiend i

N\

4 ™
®=¢ GRAPHIC EDITOR =3
-=- line mode =~~~

4) Move the Xmark with the cursox \
keys. \

5) Press point set to create a new

point, and connect it to the previous

one with a line. Tl e —
[cancel] - Erases drawn lines
Lines drawn with [point set] are erased one at a time,
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starting from the most recent.

Note: Only the most recent 10 lines can be erased with

the cancel function.

ss GRAPHIC EDITOR s
-1

tne nade -~--

me-az-

[end]

)

Cancel example

sx GRAPHIC EDITOR ss
==~ lina modae

k point.iset pocsend. i

Terminates the line function.

[paint]

- Paints is a closed area defined by X-mark points.

Pressing [paint] executes the paint command.

\

3% GRAPHIC EDITOR s

[ tine W paint sl cirll Cerase il etcai ]
S/

=

Paint example

29 GRAPHIC EDITOR

£33

me

~

Note: Unless the area is closed, the paint will extend

outside the defined area,

screen.
[all clr] - Clears the display screen.
Press [all clxr] to execute.

and may paint the entire
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[erase] - Eraser function. Move the xmark with the cursor
keys to exrase.

Pressing the erase key enters the erase mode.
Indicates the

Operation system is in

the erase mode X-mark
1) Use the cursor keys to move the ([ ~ - = = )
X-mark to the location to be o7 erese mede oo

erased.
2) The erase mode can be
terminated with the end key.

enie e iisg]

. /
[parallel] - Defines the judgment profile by duplicating
the waveform on the screen in parallel.

Press the parallel key to enter the parallel mode.

Operation Indicates the
1) Set the parallel movement distance. system is in the
Set the values with the [j 1 and [ | ] parallel mode
arrows. Move the cursor with the -
cursor keys. A movement value of s% GRAPHIC EDITOR *x W
25 is equivalent to a single e 7T peraiied mede oot

division. Low
LEFT
LRIGHT

|
|
)

nnonou

HIGH is up, Indicates
LOW is down, distance
RIGHT is right, movement
and LEFT is left.

2) Pressing execute will generate the judgment profile
through parallel movement. Once parallel movement is
completed, the system will auvutomatically terminate the

parallel mode.
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Example after execution of parallel movement

**%* GRAPHIC EDITOR wxx

| line paint M all cir i erase M etc. NN
- S/

3) Pressing the end key will terminate the parallel mode
without executing parallel movement.

[QUIT] - Terminates the editor without saving the screen
image to memory.

The generated judgment profile will be discaxrded if
QUIT is pressed.

[end] - Saves the generated image to memory, and terminates
the graphic editor.

The generated image can be used as a waveform judgment
profile.
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4.13.5 GO/NG judgment output usage

* Waveform judgment results are
output through the rear panel T, GO/NG OUT  REMOTE
terminals. m— T 1 1
GO output can be picked up + -~ Go WG cxo START STOP GNe
through the GO-GND terminals (TTL
level, active LOW), and NG output @[@l@ @pp @pp @

through the NG-GND terminals (TTL

level, active LOW).

The output circuit is indicated

below. NG output

GO output
+95V
4709
LS36TA
> {> ]GO ox NG
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4.13.6 Waveform judgment function operation examples

o Input the positive edge, negative edge operation cycle of
a logic IC, and generate a judgment profile based on that
shape. Use this profile to judge IC output waveforms for
undershoot and ovarshoot.

(1) Read in the waveform to be used as reference. Use the
trigger to capture the waveform to assure that the
waveforms captured are under identical parameters, and
display it in DARK mode.

. N
ek MEM #wx REPERAT triglviCHI1 Sex &
2.95H35 x1{(2.50us) pre-T:2 38% csriO0FF
i -
-
B 1a6ny  38%  OFF OFF
/

Input reference waveform

(2) Generate the judgment profile based on the reference
waveform.

1) Using the status screen waveform judgment key, set the
system to stop when the waveform is partially outside the

judgment profile.

% wawvwe cCcomparison MODE 1 Call inm>

=top mode MG
araphic editor STORAGE. MAUE
¥ calculation OFF

2) Move the cursor to the graphic editor mode, and press
the execute key to enter the graphic editor.
3) Press the etc function select key, and then the

parallel key.
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x¥» GRAPHIC EDITOR xx%

cCursoxr | --~ parallel mode =-~-
\\\:ﬁﬁﬁﬁﬂ \\\‘\\\\\\\\
tod, '8 Eoter
RIGHT= & parallel
mode

\.

4) Use the 1! function keys and the cursor keys to set the

parallel movement distance.
(" N

% GRAPHIC EDITOR xx
-=- parallel mode =-=--

Movement | | -
. HIGH = 7
distance | LOW = 7
LEFT = 3
set RIGHT=

—
o
[

Cursor

s | execubel
\ J

5) Press the execute function key to execute parallel
movement, and return to the graphic editor screen.

e ™
*% GRAPHIC EDITOR =xx

[ a13ciril enasen
/
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6) Press the etc function key, and then terminate the
graphic editor with the end key.

(3) Set the trigger mode to SINGLE, for a single judgment
operation on a continuous waveform.

(4) Press the START key and begin waveform measurement.
a ™

ek MEM #wxx SINGLE triglviCHL Sa% =z
2.54s5 x1C(2.5@us3) pre-T: 38% csri0FF

\/

wave judgeiNG

1eemy  I9% OFF OFF

REPERT i CRUTO &
\_ /

Waveform example of NG result

& CAUTION
The waveform judgment function (1) inputs the
waveform, and (2) compares it. These two steps are
repeated alternately, and during waveform judgment no
waveforms are input. For this reason, the signal is
not being monitored continuously. The time required
for judgment is about 0.15 seconds (sine wave, one
cycle per screen), not including data input time.
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4.14 Mathematical functions and operation

Using the A and B cursors it is possible to determine
measurement waveform voltage, period and frequency.
For frequency analysis, the value for the data where the
vertical and horizontal cursors cross can be determined
(FFT analysis function).
The true rms value for the portion of the waveform
between the A and B cursors can be determined (memory
recorder function). V

. The four basic operations are possible between waveforms
on different channels, with the results expressed as a
waveform (memory recorder function).

4.14.1 A/B cursor-defined operations

Cursor functions for recorder, memory recorder and XY
recorder

In the display screen setting the csr item to "A&B"
allows determination of potential difference (AV),

time difference (At) and frequency (Af) between

cursor A and cursor B. By setting the csr item to "A",
the potential of the A cursor to a reference point can be
determined, and time difference and frequency can be
calculated.

. Values for range, offset, TIME/DIV and pre-trigger will
be those set at the time of the calculation. For this
reason, if range or other parameters are changed after
the waveform is stored, the calculation results will not
match the displayed waveform.

. For potential difference (/AV) display where the gain

" adjustment knob is set to other than CAL, printouts with
values under that will use the "<" symbol instead of the
=" symbol.

Example AV < [ 456V

e N
A ¥k SINGLE triglv:int trig not used
ec printer OFF csr:R&B T B

Jv<7.76V t Calculation
results display
position
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Calculation items

Function and display format differ with the calculation
item (see the following chart).

Function format csr A, At A f
(note)

NORMAL | A&B O O O
A O X X

recorder
DUAL A&B X O @)
A X X X
NORMAL | A&B O O O
A O O O

memory

DUAL A&B X O O
recorder A % O O
X-Y A&B O X X
A O X X
XY X—-Y A&B O X x
recorder A @) X X

Note: delta f is calculated as 1/delta t. (Circle is
possible, x is not possible)

A cursor reference position

. For potential (AV) calculation, the analog unit
offset position is used as the reference (potential is
determined) .

. Time difference (/At) and frequency (Af) in the
memory recorder function use the trigger point as the
reference position.

Set-up (set SCROLL/VALUE key to SCROLL)

1) On the display screen move the cursor to the csr item,
and select either A&B or A. Cursor

4 )
ok MEM xaok REPEART triglviCH3 sex  #

1830us x1(100Qus) pre-T: Q% csr} t A

av=3.72UV
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2) Move the cursor to the right to select [: ] for potential
difference calculation, [~at] for time difference calculation,

or [«Af]for frequency calculation.

~

Cursor

¥k MEM xx#
19Bus %x1C1RABus)

REPERAT

triglwviCHZ
pra-=T: 9

N

s8ex%/ &
czr:R&B[2]B

pr x|l

RMS 0.833mV

4f=2.874kHz

NFF
L}l.ﬁﬂﬂ.lﬂ.ﬁﬂ!ﬂl

J

3) Move the cursor to the right, and select one of [A],

[B}l, [A&B] or [WAVE]. Turning the rotary knob will have the
following effects.

[A] - Moves the A cursor
[B] - Moves the B cursor
[A&B] - Moves both cursors, maintaining the same

distance between them
[WAVE]: Scrolls the displayed waveform

~

Fokok MEM xxw

REPEAT

1@88ns x1(1@0us)

pre-=T

Cursoxr
triglv:CHZ S58% T,
: 8% csr:A&B < [A%E

pr x1

RMS B.66mY

Cor

At =-34&us

//A\\. /|

!
i
!
i
'
i
!
i
!
!
i
!
i
!

OFF

.

[ /

—

G T LR

_/

Note: For'A/B cursor movement or waveform scroll, be sure
to set the SCROLL/VALUE key to SCROLL.
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FFT analysis function cursor function

The cursor in the FFT analysis function is equipped with
a readout function. The horizontal cursor indicates the
intersection between the vertical cursor and the
waveform. "

. The data at the intersection point of the wvertical and
horizontal cursors is displayed at the top of the screen.

OEeration

. The cursor function is selected by turning it on with the
csr function.

Note: To move the cursor, set the SCROLL/VALUE key to

SCROLL.
Cursor set item
/
cursor T
data wx%x FFT %%x%x [1CH FFT1 AUTO new d&&_
1 max.frequency 398 kHz csr:

dlSPléY’ A R T =+ ] MORMAL
position csri x=48.03kHz | |y=-13.4dBU: | at LIN (CH2)

Peak: x=13.67kHz : ; 3dBU: vy. LOG-MAG

: RS oo : : x. LOG-Hz

averaging OFF

window RECTAH

. chi: off
horizontalt

r
curso ch2: v

i
Se

triglv: not used

vertical-
cursor
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4.14.2 True rms calculation function (memory recorder
function) .

. When the A and B cursors are displayed on the screen, the
true rms value of the input waveform displayed between
them can be determined.

The expression used is:

e

£ xiz
I

k4

n = the number of data points between
cursor A and cursor B, and Xi is the ith
data value counting cursor A data as data
point 1.

I

™

i=

RMS =
n

Note: When there are multiple channel waveforms displayed
on the screen, the rms calculation will be made for the
channel with the lowest channel number.

Note: For A/B cursor movement be sure to set the
SCROLL/VALUE key to SCROLL.

Operation
1) On the display screen move the cursor to csr, and select

A&B cursors.

kg MEM ##x REPERT triglweiint trig ot wused
188us x1¢18Q@us) -:sr:ﬂ

pr xi : ’ . RMS B.86mu AfT=2.5kHz - r\\
. A ~ Cursor

2) Move the cursor to the right to select (<A () or
(<AT(). The rms value [RMS 0.00mV] will be displayed in
the center of the screen at the top.

ek MEM $w% REFPEAT triglweint tria not uszed
1680us »1{1a0us=) ceEr:A&B e

Prox1 - RUS B.fRmY - af=2.SkHz Cursor
. o T :
S . P _ ;

3) Using A and B cursors define the portion of waveform to
be measured.
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4) Move the cursor flashing over the RMS item, and press
the [execute] function key The rms value will be determined
and displayed on the CRT screen

Cursor

4 T ~N
sx% HEM =x= REPEAT triglviCH2 51z 2
25us x1(25.8us) pre=T: 8% csriALB & R

pr x1 : H . |RMS} 2.354V Af=4,832kHx

1 X1 True rms value

OFF SN B 1y 1 sex

A/B cursors

4.14.3 Arithmetic operations for inter~channel relations
(memory recorder function)

The four basic mathematical operations can be performed
between waveforms on two channels, and the results
displayed as a waveform.

The result waveform can be handled as a normal waveform,
including enlargement/compression, scroll, and printout.
The result waveform generated by these operations is
automatically stored to channel 3, so it cannot be used
to store a different waveform. Channel 3, however, can be
set as a trigger source.

. Amplifier range has no effect on calculation at all,
because calculation is carried out on the displayed
waveform size (GND level is 0, DIV size is 1).

. Operations are carried out even if there is no input unit
connected to CH3.

Note: Operation time is proportional to recording length.
Operation time is especially long for division (max. 50
seconds for 1200DIV division operation).

OEeration

1) Switch calculation on in the status screen of the memory
recorder function.
# calculation oM
2) Set the operation.
[-]1: Define the operator (possible

operators are +, -, x and = ). .0A <=CHI1
.38 Y=CHZ2
. Cursor
. . ¥ calculation OH

[+]: Define the operator (possible

operators are + and -). ch3=aX-bYt
a= 1.58 “=CHI
b= @.58a Y=CH2Z
c= 2
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[2a]: Define the coefficient. Sets % calculation OH
the size of a DIV to 1.00 (possible
ch3=aX-bY+c cursor

values are -9.99 to +9.99).
o (I3 wechi
a.58
5

[b]: Define the coefficient. Sets % calculation OH
the size of a DIV to 1.00 (possible

values are -9.99 to +9.99). ch3=ak-b¥+c

a= 1.58 A=CHI
b=[0.58] V¥=CH2
c= 5
Cursorxr
[c]: Define the offset value. Sets % calculation OH
the size of a DIV to 1.00. Possible v
values are 0-10. chi=ax-b¥+c
a= 1.50 ®K=CHI1
b= @&.50 Y=CH2
c= [5]
Cursor
Note: Set the offset to 5 to take the center of the
screen as the zero position.
[X]: Sets the channel to be # calculation OH
operated on (possible settings are Ch3—a¥-by+c cursor
CH1 and CH2). T "
a= 1.359 A=CHI
b= @a.58 ¥Y=CHZ
c= 5
[Y]: Sets the channel to be # calculation oH
operated on (possible settings are chI=aMopiya+
CH1 and CHZ2). mheTAaThYre
a= 1.90 w=CH1
b= @.50 Y=[CH2|
c= 5
Cursor
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3) Read in the input waveforms.

4) On the display screen move the cursor to CALC, and press
the execute function key to run the operation and display
the results. The operation result waveform will always be
displayed as an analog waveform in DARK mode.

Cursor
.
4 / ~
«xd MEM xax SINGLE triglviCHI 5%
Z25us x1(25./8us) pre—-T: Q% csr:i0FF

% "ZE"' 5@'/; : : : : B :
\ | . J
CH1 signal CHZ signal Operation result
waveform waveform
ZfBCAUTION

* During operation no other mathematical operations can
be performed (press STOP first).

* The operation will be run each time the [execute] key
is pressed. Unless [execute] is pressed after cursor
movement the results of the previous operation will
remain displayed.
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4.15 Trigger function

The 8850 is equipped with a wide variety of trigger
functions. Each function has its own operation method,
described below. The basic concepts of operation are
covered below,

Pre-trigger 5% 50% 95%

Memory recorder function

pE - M2
Trigger start Trigger stop
Recorder function

Difference in recorded waveform due to pre-trigger function

4.15.1 Trigger functions for individual channels

When a channel is assigned as a trigger source, the
following two types of parameters must be set to each
input channel.

* Trigger level [0 - 100%]

—— N e s e

trigger level

trigger- level

Input signal TSinput signal
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* Trigger slope

Positive edge ([ 1] negative edge [ 7]

a i

input signal

D

trigger level

input signal

4.15.2 Trigger-source trigger conditions

The trigger will be activated is any one of the specified
trigger sources fulfills its conditions.

CH1

CH1 input signal | trigger slope
T SCH1 trigger level (1]
CH?2

CH2 input signal |trigger slop
____________________ NCHZ2 trigger level (1]
CH3 CH3

input signal

CH3 trigger

level

trigger slope
(1]

Trigger source specification, trigger point

CH1l only Fi
—
CH2 only si
—
CH3 only iﬁ
—
CH1 and CHZ ;i
—
CH2 and CH3 Fﬂ
—
CH1 and CH3 F =
CH1l, CH2 and CH3 F =
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4.15.3 Trigger conditions for logic units

For channels using logic units the following three types
of trigger conditions may be set.

* Trigger pattern [1, 0, X]

There are three pattern settings:
[L] - HI level
[0] - LO level
[X] - don't care

Note: The threshold level discriminating HI from LO is
set in the status screen for each function.

* Trigger pattern AND/OR
[AND] - Triggered when all logic input signals trigger

patterns are matched.
(OR) —Trigge: hen at- least one jof the logic .input. signal levels changes

to matoh-the trigger pattern after non

ger“}attern after none of them match the pattern,

* Trigger condition match/mismatch (true/false)
[TRUE] - When the logic input signal matches the
trigger pattern and the AND/OR conditiomns, the trigger
is activated.

[FALSE] - When the logic input signal does not match
the trigger pattern or.the AND/OR conditions, the
trigger is activated.

(1) Trigger pattern [01XX], conditions AND TRUE

Trigger pattern ﬁ trigger point
|

Triggered when all trigger pattern conditions met.
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(2) Trigger pattern [01XX], conditions OR TRUE

Trigger pattern F

1
|
!

[
|
]
R
1
X |
{
| i
X na
i

Triggered when at least one trigger pattern condition met.

(3) Trigger pattern [01XX] conditions AND FALSE

Trigger pattern F

!
!
|

—

]

|
!
|
|
|
|
!
!
I

Triggered when no trigger patterns are met any more.

(4) Trigger pattern [01XX], conditions OR FALSE

Trigger pattern F
|

|
0 T
!
|

]

X

—

Triggered when any trigger pattern is not met any more.
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4.15.4 Trigger filter

When the internal trigger is used the trigger filter can
be used as well.

The trigger filter masks triggers that do not match its
setting for sample count.

Filter counts can be set to 3, 4, 6, 10, 18, 34, 66 and
130 samples.

[JS]
I
I
|
|
|
I
|
|
- o
D -
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4.15.5 Trigger level width (hysteresis, used for
analog units)

By providing a trigger level with hysteresis (an
insensitive band), it is possible to reduce accidental
triggering due to noise.

Trigger hysteresis widths can be set to 1, 2, 4, 8 or 16
(the hysteresis width of 1 is about 0.4% of the trigger
level) .

The trigger hysteresis width setting is handled on the
system set-up screen (see Section 4.7.2).

The relation between the trigger level and the hysteresis
width is given below.

(1) Trigger slope [ 1 ]
SH trigger point

E=p

Hysteresis :
width <l~—-ﬁL—Ju hysteresés
width y /

trigger level trigger level

(2) Trigger slope [ 1 ]

trigger level

trigger level:
\
Hysteresis- WAY__-
width I fr

'
'
\/ U

Differences in trigger points due to hysteresis width

hysteresis\ ‘ﬂ
width ¥

4.15.6 Using the external trigger I/0 terminal

When the trigger source is set to EXT an external trigger
can be applied through the EXT TRIG terminal.

The TRIG OUT terminal will output =2 trigger signal when the
trigger is activated.

[EXT TRIG]: Triggered at TTL level signal low, or

terminal short.
[TRIG OUT]: TTL level output, low active.
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BarTY
2.7w-5y GO/BG QUT  REMOTE

—— p——
+ - @ B cw T ES ew EXTTRIG  TRIG OUT CAL
1ikiz (= 5V)

eFEEEEEEER O ‘o
- o

When multiple 8850 units are used parallel synchronized
operation is possible.

EXT TRIG
trigger
source
(external)

TRIGOUT

parallel
synchronous operation
+5V
EXT TRIG T + 5V
terminal TRIG OUT
\ 1KQZ g LS3617A teimlnal 4709 LS 367
1
O -JVWV_'L JL> <4 <
TRIG OUT circuit
EXT TRIG circuit diagram diagram
4.15.7 Trigger application example

Application of analog unit trigger

Example: Trigger level: [50]%
Trigger slope: [ 1 ]
Trigger hysteresis: [ § |

The hysteresis width is 8x0.4% of the trigger level, or
3.2%.
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4.16 External start/stop input terminal usage

Using the rear panel external terminals it is possible to
start and stop recording in all measurement functions.

[START]: Input low TTL level signal between START and
GND terminals, or short them out.

[STOP]: Input low TTL level signal between STOP and
GND terminals, or short them out.

—o— T OV
.BT GO/NG QUT  REMOTE IKQ
2Hv-'— L — START 2200 Z§ LS367A
4+ = GO W@ Cip JTART TGP QMO or - [\
e 1 >
@@@@@@‘@@{@(@ STOP  0.0022u4F ;
External Start/Stop GND 7

input terminals Input circuit diagram

4.17 Input signal ripple filtering

. For recorder analog recording, high-speed sampling and a
high-bandwidth input amplifier can reflect signal ripple
component and generate artifacts.

. Many transducer outputs have a ripple component, leading
to recordings that are thicker than normal.

By turning on the filter parameter for the input unit a
low-pass filter can be switched into circuit to eliminate
these phenomena (cut-off frequency about 5Hz).

( A
: * RECORDER '88-05-18
* o % STATUS xx 0% 58
timesdiv 1sec
shot 15 DIV
format NORMAL
dot-line LINE
printer OFF
list out OFF
channel conditions
chi ch2x% ch3<log)
drawing DARK OFF OFF
Low-pass filter |
s rangels/div) 169mV 199mVy (1.4U)
setting \ offset 56% 56% b
\\coupling DC DC -
filter ON OH -
EEEEEEE BT
\ /
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4.18 Input signals with DC component weighting

When measuring an AC signal with DC weighting, raising
the input amplifier semnsitivity will lead to the waveform
peaks exceeding the full scale value.

In this case, either change the input coupling to AC (C
coupling), or adjust the offset to a minus wvalue.

( W
xx%x STATUS xxx HEHMORY '88-85-18
18:26
timesdiv 16us
shot 15 DIV
format NORMAL
grid ON
printer C(NORMAL) OFF
list out OFF
dot-lirne LINE
maanification 1
over-uwrite OFfF

channel conditions

chl ch2x* c
drauwing DARK OFF OF

range(sdiv) 180mY l@&m? 1.4VU)

offset Sgé —4ge~‘§h_\:_“‘—“_
13 = s
e’ N ON - TMinus offset

value

L /

AC parameterxr
4.19 Key lock

(1) Pressing the KEYLOCK key can lock all keys on the
8850 with the exception of itself. In this state, the

KEYLOCK (GP-IB) LED will light and all other keys will be
disabled.

This is designed to prevent accidental alteration of
system parameters during measurement.

(2) The Keylock state will be cleared when the KEYLOCK key is
pressed a second time.

Power ON

Normal state KEYLOCK key Keylock state
LED LED
RN
[ KEYLOCK key -z -
AR R
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GP-IB and keylock state

(1) Regardless of the keylock key setting, when the 8850
is controlled remotely through the GP-IB interface the
KEYLOCK (GP-IB) LED will light, and all keys (including
the KEYLOCK key) will be disabled.

(2) When the external remote control is terminated, the
8850 will return to its former state.

Power ON

Normal state KEYLOCK key Keylock state

LED LED

Yy s

__

FALELRY

- KEYLOCK key

Remote Remote Remote Remote

end start

end start

LOCAL
Remote state LOCKOUT | Local lockout state
LED LED
Vi Vg /
- W - LOCAL - V-
/1 /1 by

[Normal statel: All keys are enabled
[Keylock state]: KEYLOCK key only enabled
[Remote state]: -,

- All keys are disabled

[local lockout state]:d
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4.20 Battery back up

o 8850 internal battery
. Parameters are backed up by the internal battery. These
parameters will be stored for about a month when power is
turned off (when battery is at full chaxge).

Note: Leaving the 8850 on for about 50 hours will
recharge the battery completely. Running the 8850 for
about 1.5 hours per day fill maintain the battery at full
charge.

o External battery

Waveform data input in the

memory recorder function is not

backed up by the internal 2.'31?»4 GO/NG OUT  REMOTE
battery, but can be backed up by

| 1 T
connection of an external + = TGO WG GND ST

1

STCP enD
battery to the BATT terminals on
the back panel. @ad@ldqeb @!d@

The BATT terminal is designed to
handle wvoltages from 2.7V to
5.0V. Power consumption is 1.0mA
max. at 5.0V, and 350uA max. at
3.0V.

D)D)

Reference: Three AAA batteries will
back up the 8850 for about one
month.

Note: If the external voltage exceeds 5.0V the protective
circuit will operate and current consumption will rise
rapidly. For this reason, do not use power supply
voltages ovexr 5.0V.

If the backup power fails or is too low to maintain the

memory, stored waveform data will be initialized when the
system power is turmned on.
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CHAPTER 5

INPUT UNIT OPERATING
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5.

1 8941 analog unit (high-speed type) operation

& CAUTION
* The 8941 GND terminal is common with the 8850 chassis
CND.

* The 8941 input connector i1s a BNC connector. The
connector metal forms the minus side (common with
8850 chassis GND). This is common with the black clip
of the 9166 input cord and the 2162 input probe, so
care is required to prevent shocks.

Metal fitting

8850 main unit | 8941
analog unit

Q GND

L
= — — Black

A Common

The maximum permissible input for the 8941 is 150V (DC +
AC peak). Never input a signal above this limit.

When an input exceeds the full scale value of that range,
the waveform may not be displayed accurately (because the
pre-amplifier may be saturated due to input size).
Resolution is 8 bits (using 250 of 256 dots), so if the
input signal is excessively small compared to the full
scale value resolution will drop.

Always be sure to tighten the mounting screws when
installing an input unit, and be sure to turn off the
power first before removal or installation.

Gain adjustment

By rotating the VARIABLE control (gain adjustment) on the
unit panel, gain can be varied over a range of about 50%
to 100%. Normally leave it in the CAL position.
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5

.2 8942 analog unit (isolation type) operation

& CAUTION

* The 8942 input is isolated from input and output.

* The maximum floating voltage between the 8850 case
and input, or between other analog units and input,
is AC250V, DC350V. Never apply 2 voltage over this
limit.

8942
analog

unit DC 350V MAX
_AC 250V MAX

8850 unit

quies)

QGN'D
+

Maximum floating voltage

* The maximum permissible input for the 8942 is 200V (DC +

AC peak). Never input a signal above this limit.

When an input exceeds the full scale value of that range,
the waveform may not be displayed accurately (because the
pre-~amplifier may be saturated dve to input size).
Resolution is 8 bits (using 250 of 256 dots), so if the
input signal is excessively small compared to the full
scale value resolution will drop.

Always be sure to tighten the mounting screws when
installing amn input unit, and be sure to turn off the
power first before removal or installation.

. Gain adjustment
By rotating the VARIABLE control (gain adjustment) on the
unit panel, gain can be varied over a range of about 50%
to 100%. Wormally leave it in the CAL position.
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* Maximum floating voltage does not change even when an
attenuator is used in the input. For this reason, always
ground the~input side as well for measurement over DC350V
(AC25Q0V) .

89472 H [ { AN } ° input
8850 main unit | |@Ralog LD - H—
unit T
attenuator
s GND .,

=

When a PT is used for measurement of AC power lines, for
example, be sure to ground it.

PT

r—=-=-1

8942 H { _
8850 main unit analog L;;::::jg:lgi :lnput

unit i el
PT GND terminal

A 4
—_—

(a) When PT fitted with GND terminal

PT
8942  H 5[ e

8850 main unit ||analog Lifg—o . 'ggi::lnput
unit Lo -

» GND ;

=

(b) When PT not fitted with GY¥ND terminal
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5.3 9162 input probe (10:1) usage

The 9162 input probe is composed of a wide bandwidth
attenuator, but unless phase compensation is correct the
displayed waveform will be erroneous. Be sure that the probe
is calibrated correctly before use.

Calibration is handled with the calibration output terminal
(CAL 1kHz) on the rear panel. This terminal outputs a lkHz
(about 5V) signal for connection to the probe tip. Adjust
the 8850 so that the entire waveform is displayed on the
CRT, and adjust the compensator with an insulated
screwdriver as indicated below.

CAL 1kHz

To 8941

9162 input probe calibration

optimum needs adjustment needs adjustment

over—compensation under-compensation
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5.4 8943 logic unit operation

(TBCAUTION
* A logic unit can only be connected to a maximum of

two probes (total eight channels).

* The probe GND terminal is common with the 8850
chassis GND (except for the 9307).

(1) Set the display channel, trigger conditions and
threshold voltage as per normal function procedure.

(2) The logic unit requires the dedicated logic probe
(sold separately). Select the input terminal to be used

for that probe.

Logic probe input terminals

A B A B
el
8943 LOGIC| UNIT. ‘ ) \
{ A
logic probe A Logic probe Af \\
Logic probe B Logic probe B

o Compatible probes
Logic probes A and B 9310 high-speed logic probe
Logic probes A’ and B’ 9306, 9307, 9308 probes

(3) Input signal selection
. If probes are connected to both sets of terminals, A (B)

is given priority, and that input signal will be
received.

If A" (B') are to be used, disconnect *the probe from the
A(B) terminals.

— 228 —



5.5 Logic probes

Logic probe 9306 9307 9308 9310
application digital AC/DC transient high-speed
signals and voltage goltage digital
contact . rop )
signals detection detection signals

types of logic probes

(1) 9310 high-speed logic probe
Response time is 50nsec, and the variable threshold level
make this probe suitable to high-speed signal measurement

across a wide range.
& CAUTIONM

A single logic unit can handle two 9310 probes.
GND is common with the 8850 GND.
Read the 9310 manual thoroughly before use.

(2) 9306 logic probe

Select switch provided for selection of digital input or
contact input for each channel, making it perfect for a
wide range of applications from electronic circuits to
relay operation timing.

CAUTION

Check the selection switch setting before starting
measurement .

GND is common with the 8850 GND.

Read the 92306 manual thoroughly before use.

(3) 9307 line logic probe

Capable of detecting AC line voltage on/off. Can handle
high voltage (up through 250V), for measurement of relay
sequence timing.

& CAUTION

Input channels are insulated from each other, as
are input and output. Do not input floating voltage
above the specified limit.

Read the 9307 manual thoroughly before use.
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(4) 9308 line dip detector

Line dip detector for detection of transient drops in
commercial line (AC1l00V, 120V). Dip level can be set to
either 80% or 90%.

&CAUTION
The low clip (black) is common with the input clip
(black) .

The 8942 ipnput unit is required.

Read the 9308 manual thoroughly before use.
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CHAPTER 6

READING SCREENS AND CHARTS
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6.1 Recorder function

* NORMAL format

Display screen
4z

\
¥4 REC #w#% REFERART triglviint tria naot uszed
lzec printer 0OH csri0FF
—~ ¥ ™~ . ,,—\
A / ;o
: / \ ; k
4 Y v / f
4 : / .
; ;"" !
/ \ j / x
) i
r /-
| ; /
/ A . | Ea K
H B . 1 | *
i c . 1! Cf t
/;: . \ X \.1 K
/ \oF : . 4
Spx  ® 208mv = S50%  OFF
DRARK O ETIGHT
/
. List

Trigger source is off,
so trigger time is
time START key is

- Chart
Measurement function
Trigger source . )
99 ,//////,Trlggertlme pressed
B0 TRI5 ¢ free fun "88-04-26 13:50:20
' 431 Sat up 114 $ Trigqer line 88
- j node . REC day > ."88-04-26
: o - tinesdiv . s tine . 13:59:28
' S shot Ing . 1501
A VAN VA ‘ N1 5987 194 Trigger 149
N v TN , B vy Lo
VAR e \- NN
‘ / \ : [ \\ 2. 208 i . 0FF
/ \ i By .oser 2 . OFF
o \ P - 3 . 0FF
V \ / \ / : CH3 . OFF
N | / \ / ' . BT . OFF
/2 \ { o / HANU . OFF
) ' \ / ) h / 144 Probe 118 tine trg, OFF
/ - \ / N\ / Chi= 11
: AN / 1 I (H2= 131 }\Probe
-/ : N e \ ‘ \ CH3= logic :
—] N S . o : e attenuatior
Channel \./. N/ T o N
used . - ' - ‘Dark/light
o v ' S S specification
8 2 4 § 19 12 1
night i 0 < p1vecount
L1 ots
Dark ' HIDK;\BBSO MEMORY Hi CORDER coun
Offset Set speed
(time axis range)

Measurement

range
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* DUAL format

Display screen

(" ™
vk REC %¥k REFEAT triglveint trig not used
isec printer 0OH csrt A% & A
, Adt=4.%2sec
T .
A s . it
NN . Y 7 \
SN e Y
/" : \1 4 . Fd
A screen A \ \ J |
: g ; N ; / )
: \'\,‘ . ; '_."’
L ~ : S pR
:
B screen —— i
1]
)
-~ H .
596 %
A

Screen specification

—233—

. Chart .List
B TRIG : CHD '28-9d-26 14314213
"' 118 Seb up 41t #§ Trigger Tine ot
node REC day . '86-04-26
Lipesdiv . fs tise , 401819
) shot Ina . 1501V
A screen
- M. 5000 #5 Trigger 819
(R dsp) . 502
(2, 20087 1o, 5071
(B dzp) . 307 . NFF
= ’ ; 3 0FF
9 1 4 % 8 18 12 ] Wl . o
o . EXT 0FF
HRHY 0FF
rek Probe ge2 tiee trg. OFF
VTERNEY
B screen th2= 13l
CHI= Jagic
T 2 4 6 ' i 14
(WL A 5000 50% ofs 1s/01V
CH? B 20007 587 ofs
HIOK] 8850 MEMORY Hi CORDER




6.2 Memory recorder function (Scales are printed on the chart.)

* NORMAL format

) Trigger mark
Display screen

( ™
¥k MEM Xk SIHGLE triglviCH2 S4%
SPus x1(5@.Qus> pre-T: 40% csr:f o A
Al pr xl ! dt=122us
. . = ~ 1 — —
A2 +—H . — — — — 3
r.r.. .~ /T ™ A
Ad /mmmmmmm ]
A4 -~ B — -
s : K / ’
1
§
}
\\
- S Ay
®5AOmMY 5% ® L2050
OFF
N Y
- Chart List
Scale units Measurement function
Scale channel .
Trigger source
number 99 X . Dark/light
ol ok Trigger time specification
M TRIG ¢ 2™ '88-94°T6 16219354 Trigger mark
W W F‘/ 1er Sel up 11 i Irigger Tine b
2.3 b BN
: . Al )
1 - ! ™ ™ Yot A2 bode HEH dy . $8-94-26
.8 4 S..J'——‘ J———i — i - T 1 - tine/div . S8y tise . 1611054
/o e UL Al shot lng . 13DIY
. 3 Wmm
b l \A4 ;CM i . 509y vir Triggar tes
~ L) L 9
1.8 2 —
[l I A 1 R . OFF
0.5 | (1) . S e . Sed
e (W3 . OFF
(H3 (250 e
9.8 [] (A o) . EX1T . OFF
i —_— KAHY . OFF
-0.5 -1 : ayerage , OFF —
tiss trg, OFF
assory . OFF e
-1.8 -2 divida. pre trg . 187
-1 -3 —
B3 vave conp, OFF 1t Frobe 418
a8t A e th= 13
printer . noraal CH2=
. x| (K3= lagic
L3 S 4 [} A 18 12 1 :
ﬁ SBan 50/ o{s Shus/DIY ( x1 )
Dark Zf W (2.5 kuoKhwfs MEMORY Hi CORDER
Light Print magnification
Measurement Time Magnification
range axis

Channel used
Offset and logicchannel
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* DUAL format

- Display screen

A screen —

B screen —

Chart

. List

A screen channel number

A screen

¥ Trigger Tine o4

day
tise

. '88-04-26
RIS LM

111 Trigger 113

EXT
HAKU

lise trg

pre lrg

0FF
FLES
OFF

O0FF
OFF

. OFF
R A

t14 Probe st

(M1 GHE TRTG ¢ (HE T3-ud-do deilwdd
[ 10 sts Sel up 888
W
1.4 N S Screen node HEH
/ N\ / \ specifi- |tisesdiv. S,
1o/ \ / \ cation shol lng . 1501V
L ¥ / PO —
‘ \ / \ .
\ " Ch i . 50007
.0 . . \\\\Wﬂm).m
[ S 1
1.9 8 dsp) . 50
[] 2 { 6 8 ] 12 it 3 OFF
{
()} average . OFF
2 g -/ pesory OFF
divide,
0 \ .
‘ V. OFF
9 \ ) ji vave coep,
-1 printer , noreal
“ : .oX
] 2 [ 6 8 19 1 14
CHY CHL A 5890 S07 ofs SAus/DIV ( xi )
g 13§ 8% ols
B HIOKI 8850 MEMORY Hi CORDER
screen Screen. .
specification

B screen.channel number

[HTEN
CH2= 12l
CH3= logic
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* XY format

- Display screen

s A
ek MEM ok SIHGLE
S8us csriA&B & B
Av=3.96U
triglv:CH2
S4x
it
pre-T: 44%
chl : S8umy
(R SBx
CH2 @ S89my
(] S0%
ch3 :(log>
J
- Chart - List
Y~axis channel
\ Measurement function
CH2 . .
W TRIG ¢ CHI CH2 €H3 ’88-94-26 16:25:19
2.5 133 Sel up 131 ¥ Trigger Tine 4
2.0 Axis aode . HEN day .88-04-26
specifi-|iiwgiv. Sous bine . 16:25:18
05 cation shot Ing . 1301V
S~ CHIl . 500 137 Trigger #13
. . . %
Y-axis " K 58
scale 0s b H2 . 5004 CHi . OFF
~ Yy . 5 2 . 54
CH3 . OFF
8.9 CH3 ., UFF
. EXT . OFF
-0.3 HAHU . OFF
' average , OFF
tine trg. OFF
-1.9 aepory OFF
divide. pre trg ., 407
-1.5 '
vave coap, OFF 138 Probe 133
-2.0 .
CHE= (3t
. ) printer . noraal (H2= I3
ﬁf ' . CH3= logic
-2, -2.8 -1.,5 -1.0 -0.5 6.8 6.5 L.% 1,3 2.8\ 2.5
Hl X 500ev  38% ofs 30us/D]
Y 30085 507 ofs
HIOK! 8850
X-axis X—axls scale
chan .
nel Axis

specification
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6.3 XY recorder function (Scales are printed on the chart.)

-Display screen
g ™

dw R-Ycocont sk

csriR < A

Adv=7.0840

triglv: not wused

chl 2%
(R S8
ch2 @ 19am7y
[ 58

RECGRDER /M MWENMORY

+ Chart
Measurement . .
function Trigger time
CH2
vy EER RIS ¢ free run ’88-04-75 18:06:35
8.5
uE
0.3 .m$\ Y
NS
¥ T\\\ Vi
/
1.1 \y//
0.9 (O /
A /ﬁ(
0.1 . A@\;
W/
8.2 j /0/\
L, // AN
0.3 1N/ >
-0.4
s ]
N \
wr -t S S R S T S T

? -8 -6 -4
d%l 2§ 0% ofs
Y 180aF 307 ofs

/ \ \ HIOKI 8850
Channel
used /// Offset

Measurement

Ax1S range

specification
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6.4 FFT analysis function

Display screen

* NORMAL format e N
*wx FFT xxx (I1CH FFT1 REFPERT new data
. max. frequen 3.29kH csr 0Nl
Cursor point - - = z HORMAL |
| —csrt x=234.3 H y=-27.24BU t LIM ¢(CHI1D
data value /; Paak: x=78.12 Hf y=-7.84BU % . LoG-1iAs
. LOG-H
Peak value - S : SRR ey T
0dB
averaging 0OFF
window RECTAH
chi: 2908my
S59%
%/
Cursors ' ' ’ ©| eh2: off
triglv:CHI
. : 50
4 . =g
/ ;
yau ) I . ; pre-T: 2
Iy
[ NORMAL =]
- J
* DUAL format
Cursor on A screen only used
4 ™
xkx¥x FFT %% [ICH FFT1 REFEAT naw dat s
max. frequency 3.90kHz csrtOH

; - DUARL
czgr! x=2234.3 HZ y==-27.2d8Y a: LIH (CH1)

Feak: x=7%.12 Hz = 'y==7.8dBU y. LOG-MAG
0 d B/ ) o ) x. LOG-Hz
: o I b: STR (CH1)»

R averagina 0OFF
~ e . :
CUJ_oor / e \j jh : window RECTAH

. . . . i,

chilt 209my
S5a%

1 ch2: off
\ triglv:CHI1
Sox%
! ' pre-T: a

RECURDER N MENORY: -

~

N y
* Nyquist display screen
. 4
Cursors not used )
¥k FFT wx% [2CH FFT] REPERAT new data
max.frequency J.20kHz c=r:QFF
(HORMAL)>
a: TRF -
y. HYRQUISTCIm>
X . - {Re>d
/-/'_A&“\\
~
N\
\\
} \\ averagina € d
( \ vindow FECTAH
f—e
14 , chi: 290my
( / 5a%
N /
\ \ // ch?2 290m3
\ R / 42
\\ trial CH3
A 22
e k!
pre-T (234

L0G-MAG- M LINSHAG Il “PHASE M NYQUIST:
-
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Chart (dual format other than Nyquist)

[Linear spectrum]

¥t Trigger Tipe ¢

. ist
Measurement function _L_._.§,..
-
( L 0G — MAG ) A3 TR16 ¢+ CHE ’88-94-27 19134192
‘ ; 133 Sel up t4s
: [ Lo LIEAR SPECTRUN
CHI

0 d 8/4 9.L08-HR81048/di wde . FFI

+

[Storage E
waveform]

'

. Hindoy RECTAH
Window — fverasing OFF

[Linear spectrum]

I FdB- 1048 Hax.freq . 3.98khHz

i T y=-1.548 T
T\ C x+181,2 Wz —

N S csed (R2 . OFF
\, wJﬁwU} Curgor .
™ . =182 0 ] values ———
e (3 . 0FF
b, STORAGE .
CH1
LK average . (FF

vave conp. [FF

.

|

' XL LBt Minimum| yindey . RECTAN
e o (ain 9.77 b)) Fre~ —_——
/l/‘/?ea 3 quency THt . 206e§

day 7 08-04-27
tine  19:34:52

18 Trigger #43

CH1 . 58% 4

(2 . OFF
3 . OFF

EXT . OFF
HRHU . OFF

[ —

tiwe trg.  OFF

pre trg 8%

ref data  HEW

|

HIOK! 8850

B gt

*4

|
|
] !

Maximum frequency

85t Probe #53
CHi= fif
Ch2= 13
CH3= 13

( PHASE ) Hal TRLG ¢+ CHL *83-84-27 19134352
180°— 118 Sel up #92 #4 Trigger Tine $9
i 4. LINEAR SPECTRUM
H CHt
goe___! y. PHASE  43deasdiv peda, FFT day .'88-04-27
; (-189- 188dey) Hax. freq . 3.90kM: tiee . 19:34:52
i x.lgé};-ﬂﬁ ) vindow . RECTAM
0°— 2/div e
i Chi . Zggiv 418 Trigoer &3
! . . . %
_ o_—' ) { ;{‘\1}. ! PO S —
30—, ; w,‘,",4,,,.@,,f,_wa\i"MY'?*’ ﬁ; e o . OFF 1o serd
] eyl e y=-136, 8deg . 2 . OFF
—180° —° T x=181.2 Hz —_— CH1 . OFF
CH3 . OFF ———
i b, LINERR SPECTRUM . EXT . OFF
i CHt — HAWU . OFF
: i Y.LIN—ﬁﬂﬁ‘ average . (OFF e
( LIN-MAG ) 200aU/diy e | | {jge {rg.  OFF
x = vave conp, OFf e
580 HaXdiv . pre brg . 0%
ref dala  HEW

|

(1a
f

Hindow RE
fiveraging  OF

DC (0Hz)

L]

k—-ﬂ Hax. frea. 3. 90kHz

HIDK! 8850
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538 Probe £8¢
CHI= 13
CH2= 1t
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[Power spectrum]

a1 TRI6 ¢ CHI ’38-84-27 19:41:88

i i t13 Sel up t0d ty Trigger Tine #t
— : 3. POHER SFECTRUM
(LIN-MAG) | |
! | 7. LII-HAG pode . FFT day ,'88-94-27
i, ] 2900/ div Hax.freq , 3.98kHz Liss ., [9:41:08
H | x.L06-Hz vindov . RECTAH
| ! (8in .77 Ho) _
; ) ) ) i Feaks CHt . 280m¢ 4y Trigger 33
! o i y=-5.84BY . 507
; . x=78,12 Hz _—
' csrd (H2 . UFF CH1 . 93872
’ /\ : ) 4 W2 . OFF
‘ | x=78.12 Hz ———— H3 . OFF
0mV x ' 1oL | | —
‘ o : o ; b, POHER SPECTRUM . EXT . OFF
(LOG-MAG), o 5 : thi S I T O 13
H : o T : v, LOG-HAG  18d8/div average . OFF —_—
0dB— ! (-50¢8- 1048) | | line brg. OFF
i V x,L06-Hz vave coap, DFF _—
: (ain 9.77 H2) . pre trg , [
| , = Do ref dala  HEH
f \ R SRR 5% Probe t4%
P SN N T
; . e o th2= 13
—50d B— __,./» e el P H3= it
Hindow RECTAH Hax, frea, 3.90kHz
fveraging  OFF
\ HIOK! /8850
Minimum,
frequency (9.77H z) 100Hz 1 kH z
[Histogram]
0V
(@3] TRIG : CHL '88-84-27 19:41:22
. 148 Sel up 412 8% Trigger Tine 3%
30point —/ i a. HISTORRAN
: . CHL
| : Sy HUKBER sode . FFI day .'88-94-27
. : : ; . : . : i Spointsdiv Hax.freq . 3.90kHz tise . 19841522
20point — B o LR vindow . RECTAH
‘ . : : : ) 2088V /div —_——
I : : : : : [ | D CH L. 20dey 113 Trigger
. if : ; : A . 587 s
10point — . : . Wl o
: LT %1 N B 1] B2 oL OFF 1. 59 s
i : AWJ‘\._J\)'Q&{\.({V.M‘[_W'_‘}.‘}.‘,'\MWMA} ) ‘ : y=39 . tH2 . OFF
] " . . . : . x=-794al — CH3 . OFF
0point— —— o 3 . OfF
i : : : o : .1 b. STORRGE . . EXT . OFF
{ Storage . e N e % . ——— | W, OFF
wav ; . . y.LIK- L averigs , (FF —_—————
aveform] 200/div — | [tine tre. OFF
x, TTHE vave conp, OFF _—
18es/div . pre trg [
ref dala  HEN
t8% Probe si8
\ tHi= L3
(H2= 13
(R3= 131
Hindow RECTAN Hax. frea, 3.90kHz
fiveraging  OFF

HIOK! 8850
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[Transfer function]

(L()G"_M/XG)ummm:cm

A

OdB———Z

"88-94-27 13:53:21

|
|
I
50d B b

[Coherence /“—‘——"‘*’"ﬂw“%
Ly R

function] ;
|
!
1

0.5—,

i
H
I
i

0.0—

Hindoy § CTAH

fveraging

DC

£
4

[Transfer function]

(LIN-MAG)
Bl 1RIG ¢ OH3

3. 90kHz
HIOKI 8850

Hax. freq.

'88-94-27 16:53:21

v")Jdr‘ﬂqﬁeﬁhk\!-::-'.wﬁ#u'.’v\l'\‘l})!dﬂv" LRV

0.0—
(PHASE)I180°~

90"~

0 -

- 90~
~ 180
/ Hindow RECTAN ‘
fAveraging 64
minimum
frequency 100H 2

Hax, frea, 3.90kHz
HIOKI/ 8850
1 kHz

— 241 —

a. TRANSFER FUNC

y.L0G-HAG  16d8/div
(-3848- 16d8)

x. LIH-Hz
368 Hzsdiv

csrd
y=-8.104B
%=1, 864kHz

b, COHERENCE

v, LIH-REAL 0.1/div
(9.8- 1.0)
x.LIN-Hz
560 Hz/div

3, TRANSFER FUHC

v LIN-MAR 8. 1div
(8.0- 1.9)

x, LOG-Hz
(ain 9.77 Hz)

st
y=-8.1348
x=1,064kHz

b. TRAHSFER FUKC

y. PHASE $3d29/div
(-189- 1884eq)
x.L06-Hz

(sin 9.77 H1)

s51 Sel up ks #t Trigger Tine ¢t
sode . FFT day .'88-04-27
Hax.freq . 3.99kHz Liee . 18353321
vindow . RECTAH
CH 1 . 200a7 218 Trigger #52¢
58%
CH2 . 200a7 (H1 . OFF
.49 . OFF
3 . 29717
CH3 . OFF
. EXT . OFF
HANU . OFF
average . 64 n
tine irg,  OFF
vave conp, OFF
pre trg , 0%
ref data  HEN
#13 Probe 1%
CHi= 3
CH2= 13
CH3= I3t
$rb Sel up 44 % Trigger Tine 8%
gode FFT day . '88-04-27
Hax.freq . 3.90kHz tine , 18:33:21
window . RECTRN
(1. 20067 t55 Trigger 41t
RT3
(H2 . 29087 (W1 . OFF
R 1 CH2 ., OFF
3y . 293
(H3 . OFF —_
. EXT . OFF
HAWU . OFF
average . 64
tise trq,  OFF
vave cosp, OFF
pre trg . 0%
ref dila  NEW

$3% Probe e4¢
CHE= it
(H2= 13
(HI= 131



(NYQU I ST)
Y-axis (imaginary)
\fm RIS NS '88-B4-27 131332

$1 Sal up 14 t1 Trigger Tiee #%
1.0 © 2. TRANSFER FUHC
: Hyauist
y.laage  8.2/div aode . FFT day .'88-84-7
(-1.8- 1.9) Kax.freq . §.98kHz Lime , 18:53:21
! P x.Real . 0. 2/div vindov . RECTAN
i ansln e | (1.8~ 1.8 _—
i A 1. 2007 148 Trigger 1
a J - 5%
‘ - 1 AN —_—
J \ CH2 . 29087 1. OFF
; R 14 (H2 . COFF

| —— 3 . 2913
CH3 . OFF —_—

: Vi . BT L OFF
{ —————— HRFU . OFF
l average . 64 ——
, N / — | |tise tr, W
i \ T ‘._,/ ) vave coap, OFF
: - "/ . pre trg ., 8%
i o e
N | L i ref data  NEW
| e T $11 Probe 4
i CHis 13t
| (H2= 1]
-1.00 : el X-axis (real) th3= 181
Hindov RECTAN Hax. freaq, 3.98kHz
fveraging 64 HIOKI B850
—1.0 0.0 1.0

Decibel / voltage conversion

@ [dBV] used on the chart and the measurement voltage [V ] can be
converted using the following [ormula,

dBV=20"-Logio(V)

dBV

V=10 ®
(EXAMPLE)

Peak value of -14.0 dB can be converted to a voltage value as follows:
—14.0
V=10 2
=(). 200V
=200mV (RMS value)

@ [dB] used on the chart indicates Lhe ralio belween lwo channels.

o . Cli2 voltage
d B =20 Logro Clll voltage

dBV —14.0
20 20
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CHAPTER 7

SELF-DIAGNOSIS FUNCTION
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Self-diagnosis function

The 8850 will enter the self-diagnosis mode when [4]
self-check mode is selected on the system set-up screen.
This self-diagnosis mode is described below.

4 0
Operation zxx SYSTEM xxx '?g-g;:gz
1) Press the STATUS key twice, ’
and then press function key SYSTEM 13 set time mode
to enter the system set-up screen. 12) function set mode
{31 170 set up mode
[4] self check mode
iexecute:]
- /

System set-up screen

2) Move the cursor to [4] Self

check mode, and press the execute a8 )

xx% SYSTEM xxx "88-A4-27
function key. Zself check mode- B8asczt
Separate checks can be performed (1] ROM/RAM check.

by moving the cursor to the
desired menu item and pressing the
execute key.

{21 LED check.

[3] printer check.

(4] key board check.

[S) oisrlay check.

RECORDER M -NMENORY. B X~vcont:|
\ w;

Self-check mode screen

7.1 ROM and RAM check

CHeck 8850 internal ROM and RAM memory. The results are
displayed on the CRT screen, as either OK or NG. Note
that RAM content will not be affected by this check.

OEeration

On the self-check mode screen, move the cursor to [1]
ROM/RAM check, and press the execute function key.

. To terminate the check, press any key.
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ROM and RAM normal

w4 ROMASREAM check #w#® A, aAQ 223-Q4-27
14:25:41
-== ROM check . oK ---
-—-——- RAM check oK ---
ROM abnormal
4
¥ ROMAZRAM check #%% e, nn 22-Q4-27
14:032:4
#4484 ROM checl HE #4# ROM2z22E23 Sum: 2E22
-=-- RAM check oK —-=-=
RAM abnormal
e p
k%4 ROMARAM check #%% LUD,080 TeR-0Q4-27
14:02:05
~=—- ROM check . ok -—--
### RAM check . HG ##4#
#4448 Ervor address., ####
2200481 HRRAT 22013372 22000F 220011 220017
2201172 3 1 22821 22RQ27 220822 22002F
2206831 3 220032 2206 3F 220041 220047
2201049 2260051 228857 22080572 2200Q5F
228051 2200672 22RRAF 220071 220077
— 22QAQ792 2zRe321 2208187 2200889 220082F
229 399 QF ; 229
\-—

7.2 LED check

Check the LED indicator lamps. All LED will flash in

synchronization.

OEeration

On the self-check mode screen, move the cursor to [2] LED
check, and press the execute function key.

To terminate the check, press any key.
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7.3 Printer check

. The printer performance is verified with the test pattern
indicated below in Fig. 7-3.

peration
. On the self-check mode screen, move the cursor to [3]
printer check, and press the execute function key.
. To terminate the check, press the STOP key.

Test pattern

7.4 Keyboard check
Checks if key entry is normal oxr not.

Operation

(1) On the self-check mode screen, move the cursor to

[4] key board check, and press the [execute] function key
to enter the keyboard check screen.

(2) Pressing a key will cause the corresponding input
code to be blacked out on the screen display. By turning

the rotary knob an arrow wi 11 be displayed indicating the
direction of rotation.

Note: All keys will be blacked out on the display by
pressing them once (but not the rotary knob). The arrow
display for the rotary knob will vanish when the knob
stops.
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IHI EHI
IEI IHI
III III

(display example) function keys 1 and 2 have been pressed,
and the rotary knob is being rotated clockwise.

(3) Rotate the rotary knob at least one full rotation in
each direction, and press all keys once to terminate the
test and return to the self-check screen.

If there is a keyboard error and a key cannot be
recognized by the system the keyboard check cannot be
terminated. In this case, turn the power off and return
to the system set-up screen.

7.5 Display screen check
This test checks the condition of the display screen.
Operation

. On the self~check mode screen, move the cursor to [5]

display check, and press the execute function key.
. To terminate the check, press any key.

1) Contrast check
Checks darkness contrast. From the $rr CRT check ccontrasty vt
top, the bars should be dark, -
light and dark again.

Hit sny key to auil.
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2) Matrix check e - ™
: N v%t CRT chack (matrix) xvv¥ 2g
Displays a matrix 13

3) Focus check ™
Check the focus. Also checks that G4 CRT ehesk (resusy 4 Tees

B4 -
03

HUHHHHHBHHHHHBHHHHHHAYHBHHHHHHHHH U HHHHHHHHHBHHHH B
flaShlng screen sections are HHHHHHHHHHHHHHHHHHHHHHHH A HHH O HHHH I HEHHHH R
. HHHHHHHHHHEHHHHHHHHHHHHHHRHHH I HHEHHHH I THH R
really flashlng- HUHHHHHHHBHHHHHHHHHHHHHEHHHH G HHEHHHHHHHHHHHHH B
HHHHHHHHERHHHHHEHAHHHHHHHEHIHHHH S HHHHHHHHHHHHHH
HHIEHHHHHHHHHHHHHHRHHHHHHHEHIHHHHHAHHHHHHHHTHY
HHHHHHHHHHHHHHHEHHHHHHHAH R HHHEHEHHH R H
HHHHHHHHHHAHHHHHHHHRHHIHE I HHHHHEHHHHHHHH R
HWHHHHHHHHHHHHHHHHHHHHHHHHHH ORI HHHHHHHIHHICHH
HHHHHHHEHE I HHHHIHBHHHRHHH I HHHHHHHEHHHHHH
HHHHHHRIHHHEHHHHHHHHHHAHHHHHHBHHHHHHHHHRHHHHHHH
HHHHHHEHHHHHHHHRHHHHHHHHHHHAHHHHHHHHHRHHHHHHRR A
HHHHHHHHHHHAHHHAHHRHHHRHHHE I H U HHHHHHHHHHH BT
HHHRHHHHIHHHHHHHHHHHHHHHHHHHHHHHHHHHHEHHHHHRAH R
HHHHHHHHHHHHHHHHHBHHRHHHHHHHHHHHHHHHHHHHHHHH Y
HHHBHBHHHHHUHHHHHHHAHHHHBHHHAHHHIBHHHHHHHHH R HHHHEH Y
HHHHHHHHHHHHHHHHHAHAHHHHHHHHHHEHHHHHEHHHHHHHHHHHHH BN
HHHHHHHHHHHH A HHEHHHHHEHHH I HHHHH B HHH I RHHEHHHHY
HHHHHHHHHHBHHHHHHHHHHHHHHHHHBHHHHRHHHHHHHHH HHHHHH
HHHHHHHRIHHHHHEHHHHHHHHHHHHH R HHHHHHHHHHHHHHIH
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHEH
HHHHHHHHHHHHH S HHHHHHHHEHHHH DR HHHHHHHHRHHHHHY
HHHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHH B HHHHEBH
HHHHHHHHHHBHHHHHHHHHHHHHHHHHE B HHHHHHHHHBHHHHHEHH R H N

z
1

o~

s ™
4) Pattern Check ¥4% CRT check (patlern) #%3% ’?gjg;;gg
Displays a 10x15 mesh pattern to

check for screen distortion.

* CFT check (reverssa * . - -
5) Reverse check v < > wes s 01:27

oS54
Displays the same 10xl1l5 pattern e
inverted. s
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6) Character generator check (-

426 CRT check(characler ganerator)uss '88-04-27
The CRT character generatoxr 13:06:59
content is displayed. Pressing the 0135456765435 Eéanaco‘u‘e‘ﬁ'dﬂi.émR§§65u§$52%Si’
CRT COPY k . ll t t th - me 'Agcdafgh)Jklnnopqrstuvuxyz(l)q B8 pIIYGLS 12
ey wi outpu e same ue.aa

— U8 %ET ()R, - 01123-‘56?9&
JABCDEFGHI JKLHHOPARSTUUNXYZL ¥ a i

content, using the printer Parabiease s ULl

©123456789:5¢= )ﬂ%é;‘ﬁLéHmJK“LHH!’!
character generator, and make a Babcdefghiiklnnoparstuvuxy rEECY 8
comparison of the two easy. AR s s s e

L»er_r‘\_uu It
E‘xzuswaw:(-), ABCOEFGHIJKL
o

hijkl

Note: Your display may not be
identical to the picture at the

By qBIT6E Rl FT el L | tepsuet (dnk, -,/

. ht 812345678915 C=>?3RBCDEFGHTJKLMH PGRSTUUHXVZ(?]“
. ‘abcda'qhuklnnopqrstuvuxyz( § ) R
rlg e —————— . L. W R QZ3456 0891 1<
aﬂBCDEFGNUKumuPaR TULL xvz:u~ 'abcdeighuk

pagrstuvixuziog
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CHAPTER 8

MAINTENANCE AND SERVICES
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8.1 Fuse replacement

/N cavrTon
* If a fuse blows, determine and fix the cause before

replacing it.

* Before replacing a fuse, remove the power cord from
the socket, and the input cord from the terminal.

* Always check the rating of the new fuse. The
correct fuse rating is given on the fuse holder.

1) Turn the power switch off.
2) Remove the power cord.
3) Replace the old fuse with a new

WE_VOLTAGE [$0X] | FUSE ]
D . M
one of the specified rating. ey

4) Reconnect the power cord. FUSE—_| ﬁgfﬁ (ET%L
© e’

8.2 Input unit installation
Insert the unit along the guide rails. The top unit will
be channel 1, the next channel 2, and the bottom channel

3. Be sure to tighten the mounting screws securely after
ingertion.

Note: Unless the mounting screws are tight, there may be
trouble with noise.

\\

4
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CAUTION
* Always turn off the power before installing or
removing an input unit.

* Input units are securely fastened to the main unit.
Be sure to remove the mounting screws before trying
to remove a unit.

8.3 Printer head cleaning

The printer normally does not require maintenance.
Depending on use conditions, however, particles and paper
fragments may build up on the thermal head after long
period of use. This will cause print to become lighter,
and must be cleaned off through one of the following
methods:

(1) Make a recording in the recorder function at a high-
speed range of at least 1 sec/DIV. 2Add input noise, and
print out 100% black for at least 10 seconds. If this
does not improve printing quality sufficiently, continue
with step 2 below.

(2) Pour anhydrous alcohol, freon or normal hexane onto the
recording paper, lower the head-up lever, and wash the heads
manually by sliding the recording paper back and forth under

them.

Alcohol will discolor recording paper, so it should be
turned back-side up first.

& CAUTION
* Never use thinner or benzene.

* After using a solvent for cleaning, dry the printer
thoroughly before use.

Recording paper

Printer head c'zaning
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8.4 Trouble-shooting

If the 8850 does not operate normally,

check the

following items yourself before calling for service.

CRT or LED does not
light even when power
switched on

*

Is power cord normally connected ?
Is the fuse blown ?

Is the CRT intensity adjustment
correct ?

No CRT waveform drawn

even when START key
pressed

Is the pretrig wait message
displayed ? Memory recording before
the trigger will cause the trigger
reception to be delayed by the
length of the recording.

No waveform will be displayed on
the CRT for recorder function
operation at 400 msec or 500
msec/DIV.

Is wait for trig message being
displayed ? Check your trigger
settings.

Are all channels set to OFF 7

Display waveform does
not change

*

Is measurement range correct ?
Is coupling set to GND ?
Is low-pass filter ON ?

Recording is very
faint, or missing

Is recording paper right-side up ?
Is recording paper compatible with
the 8850 7

Try turning the density adjustment
with a screwdriver.

In memory recorder
operation a frequency
much lower than the
actual frequency is
displayed.

This is probably an aliasing error,.
Try setting the TIME/DIV to a
faster setting. Refer to Section
3.7 for details.

Recorded line in
recorder mode is thick

Ripple component is being drawn.
Set the filter to on with the input
unit parameters.

Amplifier is connected

but the system says it
is not

Is the range set to 2.5usec or
5usec/DIV ? When high-speed and
floating types are mixed, the
floating type will appear as being
unconnected in these ranges.
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* Is there a strong electromagnetic
field nearby °?

* Is power supply voltage fluctuating
or too low ?

Display wavers

* Is the unit in the key lock state?
(Is the KEY LOCK LED 1it?)
Clear the key lock state by pressing
Key input not accepted the KEY LOCK key.
* Is the recorder being remotely
controlled through the GP-IB interface.
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1. Error messages and actions

There are two types of error messages: ERROR displays and
WARNING displays.

ERROR displays

(1) The error message is displayed on the lowest CRT
line, and remains until the error condition is fixed or a
key pressed.

(2) Execution commands (START, PRINT, CRT COPY, etc.)
are disabled while an error message is displayed.

(3) When the I/0 set-up mode screen beep sound parameter
is set to ON, the beeper will sound intermittently as
long as the error message is displayed.

WARNING displays

(1) When a warning is generated the warning display will
be displayed once.

(2) Execution processing will be run normally.

(3) The warning message will be erased by pressing any
key.

(4) When the I/0 set-up mode screen beep sound parameter
is set to ON, the beeper will sound intermittently as
long as the warning message is displayed.

Fig: Message display position

4 )
o STATUS #%% MEMORY ’88-95-18
] ) 18:688
time diwv 1Bus -
shot 15 DIU
formast HORMAL
grid OH
printer CHORMAL > OH
li1st out OH
dot-line LIHE
magnifi;ation
over—uyrits - (printer and
channel conditions
) chl chZ# ch3dlogy
drawing DARE DRREE H+Bch
rangel<div) leémy Smis 1.4
offset S8% So% -
couplinsg oc [ -
filter OFF OFF -
ERROR 2: Set printer lewver. _—
\— J

Message display position
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1.1 Meanings of error messages and actions to take

ERROR 1: Set printer paper. Recording paper is empty.
Load new recording paper.

ERROR 2: Set printer lever. Head up lever is in the up
position. Lower it.

ERROR 3: No storage data. There is no data in storage.
Execute START to acquire data.

ERROR 4: Bad A&B cursor For partial print execution

position the position of the A and B

cursors is not appropriate.
Check and adjust their

positions.
ERROR 5: Wave Com is Averaging is on, or
impossible imposibble. segquential save

is on, making waveform
judgment processing
impossible. Change your
settings as needed.

ERROR 6: Set CH1l analog unit. CH1 is not fitted with an
analog unit. Install an
analog unit to CHI.

ERROR 7: Set CH2 analog unit. CH2 is not fitted with an
analog unit. Install an
analog unit to CH2 (for FFT
analysis only).

ERROR 8: Insufficient storage In the FFT analysis function

data. storage data point
count is less than 1024
points. Change the shot
length in the memory
recorder function and run
storage again.

ERROR 9: Set [printer ON]. In the recorder function
when time/div is set to 400
or 500 msec, no CRT waveform
will be displayed. Set the
printer to on to output the
waveform to the recording

paper.

ERROR 1l1l: Set IC card. No IC card is detected.
Insert an IC card.

ERROR 12: File is not found. Specified file was not
located, so LOAD or KILL
command cannot be executed.

ERROR 13: Card meory is full. IC card memory is full.
Insert a new IC card.
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ERROR 14: Card is write- Card is write protected, so

protected. SAVE or other command cannot
be processed. Release the
write protect.

ERROR 15: Card size is COPY command cannot be run

unmatched. because IC card capacity
does not match setting. Use
a card of the correct

capacity.
ERROR 16: Card data is IC card memory data is
defective. corrupt. Reformat it.

ERROR 17: Amplifier is not set. No input unit is installed
on the specified channel.
Use another channel.

ERROR 18: No WAVE data No storage data present.
Restore data.

ERROR 19: NO AREA data No judgment profile present.
Define a judgment profile.

ERROR 20: No CALC data No post-calculation data.
Execute CALC command.

ERROR 21: Shot (cord)=300 div Shot length for loaded data
does not match system. Reset
shot length.

ERROR 22: Cannot copy this This IC card cannot be
card. copied. Use another IC card.
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1.2 Meanings of warning messages and actions to take

WARNING 31: Amp filter is "ON"

WARNING 32:

WARNING 33:
using block

WARNING 34:

WARNING 35:

WARNING 36:

WARNING 37:

WARNING 41:
(START)

WARNING 42:
(function)
WARNING 43:

(CRT mode)

WARNING 44:
(IC card)

No REF data

REF block=

REF shot=300 div

No FFT data

No storage data

Change time/div.

Invarid key

Invarid key

Invarid key

Invarid key

In the memory recorder
function the analog input
filter was left ON and
gstorage processing run. Turn
OFF the filter.

No data is present in the
block defined as reference
waveform data. Change the
reference block ‘
specification.

The block defined as the
reference block was also
defined as a using block.
Change the reference block
specification.

Reference block shot length
is longer that shot length
being stored. Change the
shot length.

FFT analysis data not found,
so waveform cannot be
displayed on CRT. Run START
processing.

In memory recorder function
the MAG setting was changed,
but there is no stored data
and so no waveform can be
displayed.

The specified time/div
setting cannot be used with
an isolation type analog
unit. Change the setting.

Pressed key was ignored
because the system is
executing START processing.

Key is not supported in this
function, and is ignored.

Function is not supported in
this CRT function, and is
ignored.

Function is not supported in
this IC card mode, and is
ignored.

— 261 —



WARNING 45: Invarid key Function is not supported in
(Graphic) this graphic editor mode,
and is ignored.

WARNING 46: Cannot scroll. Waveform scroll is not

(START) possible because system is
executing START processing
(recorder function).

WARNING 47: Invarid key In memory recorder or FFT

(TRIG off) analysis function all
triggers are off, so pre-
trigger setting is not

possible.
WARNING 48: Invarid (Wave Waveform judgment is ON, so
Com ON) format cannot be set to
dual.
WARNING 49: Invarid (over- Over-write is on, so MAG
write) cannot be changed.
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2. Notes on FFT analysis
2.1 Introduction

FFT stands for Fast Fourier Transformation, and is a
technique for dividing the time axis waveform into
frequency components.

System operation is the same as memory recorder function,
and the input data is FFT analyzed. The results are
output as a graph.

2.2 Basic concepts of analysis functions
(1) Time and frequency regions

The signal being measured by the memory recorder is given
below as waveform (I . It can be considered a function of
time, which is the time region concept.

This signal is in fact the synthesis of a number of sine
waves of various frequencies. The raw signal (I) waveform
can be expressed as a function of frequency, which is the
frequency region concept.

Even signals that are extremely difficult to analyze in

the time region can be measured with relative ease in the
frequency region.

Time region

Frequency region \
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(2) FFT analyzers and spectrum analyzers

There are currently two types of equipment used to
analyze frequency regions. The first is generally called
a spectrum analyzer, and the other is the FFT analyzer.
The spectrum analyzer uses many filters to measure the
spectrum through hardware. The FFT analyzer measures the
spectrum through mathematical operations.

Each has its own strong and weak points. The FFT analyzer
can use the DC component, while the spectrum analyzer can
not. On the other hand, the spectrum analyzer can handle
high frequency ranges that the FFT analyzer can not.

While the spectrum analyzer merely generates data on
spectrum, the FFT analyzer data includes an imaginary
component which can make many types of operations
possible, such as spectral energy analysis (power
spectrum) and division (transfer function).

(3) Physical significance of the Fourier transformation

The mathematical significance of the Fourier and reverse
Fourier transformations are given below.

+ oo
F(w)*—'F[f(t)A:f f(t) -exp(—jwt) dt 2. 1)
4 oo
1 .
f(t)zz-'w(wuz——f F (w) ~exp(jot) do (2.2)
A3
(2.1)
(2.2)

(where w is 2 7 £, j is imaginary units, £(t) is
asynchronous function, F is Fourier transformation, and
exp is natural logarithm.

Function F(w) is generally a multi-term expression:

F (o) =] F(o)| exp(jo (w)) =[F(o)| Lo () (2.3)
FLf (t)] =F (e) =F (] w) (2.4)
(2.3)

(2.4)

|[F(w)]: Absolute spectrum of f(t)

|6(w)|: Phase unit spectrum of f£(t)
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The transformation from the time region to the frequency
region yields the amplitude and phase information
clearly, as indicated in expression (2.3). In the diagram
below, F(w) is expressed as a spectrum.

Image
Spectrum of F (w)
x@\
) \‘ﬁm
Real

S

(4) Fourier transformation applications
Fourier transformation can be used in the consideration
of linear systems:

Fig: input, output, linear system

fin(t) fout(t)
h(t)
input O—— =0 output
H(w)
Fin(w) Fout(w)

linear system

In the time region, fin (t) is input time (origin function),
fout (t) is the output time function (response function),
h (t) the linear system unit impulse response, and t, r represent time.

The I/0 relation can be expressed as follows:
+ oo

l’out(t):J~ fin(z) -h (t—7) dr (2.5)
This indicates that the linear system response can be
expressed through the system unit impulse response h(t).
Next let us turn to the I/0 relation in the frequency
region:
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In the frequency region, Fin (@) is the Fourier
transformation of fin (t) (frequency function), Fout (o)
the Fourier transformation of fout (t) (frequency
function), H(w) the Fourier transformation of h(t)
(called the transfer function in frequency function), and

w is frequency.

The I/O relation can be expressed as follows:

Fout (o) =Fin(w) - H (@) (2.6)

Therefore by measuring fin (t) and fout (t) and running an
FFT analysis, system transfer function H(w) can be
determined.
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2.3 Definition and meaning of analysis functions

(1) [STR] ~ Time axis waveform storage

Function (CH1): fa

Meaning - Time region waveform of CH1l input signal. Is 1k
words of data after A/D conversion.

Function (CHZ2): fb

Meaning - Time region waveform of CHZ input signal. Is 1k
words of data after A/D conversion.

(2) [LIN] - Linear spectrum

Function: Fa=F (fa)
=|Fa|" - exp (ja)
=|Fal| " (cos /a+ jsin/a)

Meaning - Spectrum of waveform stored to CHl. Includes
amplitude and phase information.

Major applications include
. Determining peak of waveform freguency component
Determining harmonic levels
Using impulse signals to determine filter frequency response

(3) [PSP] —- Power spectrum

Function: Ga a=Fa -"Fa*

=Re 2(Fa) + 1 m2

(Fa)
=|Fal?
Meaning - Fa* is the multi-term Fa
Energy spectrum of waveform stored to CHL. Includes
amplitude information.
The display value is determined through /[Gaa
Major applications include

Determining the peak of waveform frequency components.
Determining energy levels of high and low harmonics.
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(4) [HIS] ~ Histogram

Function: Pa

Meaning -~ The frequency of sampling points can be
determined for the amplitude region.

Major applications include
. Determining waveform deflection on the amplitude axis
Determining whether a waveform is artificial or natural
from waveform distribution (most natural waveforms are
regular sine waves).

(5) |[TRF]- Transfer function

Function: Hab=Fb/Fa

Fb Fa* Gab
Fa -Fa~* Gaa
|Gab|.
= ————— {cos (/b - /a) + Jjsin (/b-/a)}
| Gaa |
Meaning - The transfer function (frequency response) of

the measurement system can be determined from system I/O
signals. Nyquist diagrams are possible, including
amplitude and phase information.

Major applications include
Determining filter frequency response
Determining physical resonance frequency with an impulse
hammer and pick-up sensor.
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(6) |[COH] - Coherence function

Gab - -Gab*
Function: COH=
Gaa - Gbb
Meaning - Expresses the correspondence between input and

output as a value from 0 to 1. When measurement system is
non-linear or there are multiple input signals (including
noise), the true transfer function cannot be determined.

If the coherence value is 1 for a system, output is
totally generated by input, and if the value is 0 output
has no relation to input. Intermediate values represent
the degree of relation.

Major application include
Evaluation of transfer function
Determining the degree of contribution of a signal input
to output for a multi-input system
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2.4

(1)

a)

b)

c)

d)

Aliasing distortion
A/D conversion

The 8850 converts input signals from analog to digital
values, and all downstream internal processing is handled
digitally. This process of A/D conversion is called
sampling.

The sampling process can be viewed mathematically as
multiplication between unit impulse matrix linear
function and continuous signal.

When signal input period, i.e. sampling rate, is
increased above a certain level, erroneous data will be
generated.

As indicated in the diagram below, the A/D converted
signal spectrums of several frequencies can overlap. This
is called aliasing.

The sampling frequency used when frequencies overlap in
this way is also called the Nyquist fregquency.

Fs=2 "Fmax Fmax: Maximum analysis frequency
Fs: Nyquist frequency

If the sampling frequency used is lower than the Nyquist
frequency determined by this theory, the generated data
may indicate the existence of a frequency that is not
actually present.

Time region Frequency region

\‘ ft) Flw)

Continuous signal \\\\“///
/M

Sampling function

Over-sampling ﬂ“Tr .-

Under-sampling IR RREN P

‘I‘tmﬂ , /v\/v\/"\/\\/\’\w

w

Actual input

waveform

A IWAWAWAN

VA

Apparent waveform

Sampling rate
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(2) Anti-aliasing filter

. The 8850 determines the sampling frequency from the time
axis range setting, and so there will be occasions where
the high frequency component of the input signal will
exceed the Nyquist frequency.

. This error is reflected in FFT analysis, and a number of
non-existent frequencies may therefore be generated.

To prevent this phenomenon, a low-pass filter with a cut-
off frequency half of the sampling frequency is placed in
circuit before sampling. This low-pass filter is called
the anti-aliasing filter.

. In the 8850 there is no anti-aliasing filter function. Be
sure you understand the characteristics of the digital
signal being handled.

For a spectrum where there i3 aliasing distortion
generated by a high-frequency component relatively high
in relation to the A/D converter sampling rate,
measurement will often indicate a non-existent

frequency.
kK FFT wokw [LICH FFT1 REPERAT new data
T

max. frequency

S kH=z csr:0FF

e DUAL

a: LIN (CHi>
v. LOG-MABG

............................ X- LOG-HZ
bt STR (CH1)>
.................................... LT SRELY
x. CTIME>

averaging QOFF

window RECTAH

: : i oehils 1832ms

1RalatatsRsuaRaRstans -1 m -1‘1 m q‘Tﬂ T -i'q'-'-v‘f« NaBakeisRalain 58~
ch2: off

triglw:iCHI

S8%

[xn} L) [an]

N

Since there is no anti-aliasing filter, clean square

waves can be attained through a high-bandwidth —
amplifier. The corners of the square waves include the
high-frequency component.
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2.5 Windows and leakage

(1) Window processing

The theory of Fourier transformation is defined as
integration from minus infinity to plus infinity, but
this is of course impossible in actual measurement. For

this reason,

a finite portion of the signal is extracted

and processed with what is called a window.

In other words,

the frequency spectrum is determined for

the data within a specific time frame

The FFT algorithm is calculated on the

the input signal is a cyclic function.

assumes that the signal segment within

repeats.

AN

\

WA

i
V'
A

\

AN
WA

t

/

(window) .

assumption that
To rephrase, it
the window

Actual input signal

Storage waveform

Input signal wavefo at

A,

VY

Y

handled in FFT analysis

The phases at the start and end points of the storage
waveform will in fact be different between the actual

input signal and that used in FFT analysis.
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(2) Leakage error

. Where the signal waveform assumed to exist by the FFT
algorithm is different from the actual waveform, the
error will increase in the results. This is called
leakage.

The leakage error is generated by the fact that the

values for the start and end of the finite data segment
differ.

wkk FFT #dk [1CH FFT1 REPERT new data
‘max.frequency 1.25MH= csr:0FF

i

averaging 0OFF

window FEECTAH

chls 164
5]

chd: aff Low leakage,

AltriglwiCHl
: 5

o
~a

fine spectrum

a
o width

pre-T:

=

*

ks FFT www [1CH FFT1 FEPEART n
max. frequency 1.2%MH=z

b: STR C(CH1:>
v. tLIM-REAL?>
. CTIMED

averaaqaing OFF

window ERECTAH

chis 109
=1

brl
v
“u

=3

ch2: off

‘triglu=CH1= . High leakage,

P Spectrum width
spreads over
Pre-T: Q% frequency
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(3) Window function
When the input 51gnal is 1nput for a finite time, there
is a method by which is can be prOCﬂssod to minimize
_leakage error. ST

s
A

. For examplé,as indicated below FEFT analy51s of only the
central portlon of the input waveform will minimize

leakage in the generated spectrum.wwmmmﬁw ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
For this reasonithe
of the input 31gnal;1§’called the w1ndow function.
~W1ndow functions such as Hanning, rectangular, flat top,
minimum, Foss, and exponentlal exist to minimize leakage
error, and the 8850 is equipped with Hanning and

rectangular windows.
Transient waveforms are best handled with the rectangular
window, and continuous waveforms with the Hanning.

e

-

ANN NN
\/ \/ \/ \/ h//\/ Input signal

VAWAWAAWAWAAWAWAYS

VAVARVAVARVAY P TET amal ey ooumed

l Hanning window function

) /\ [\L\ /\ AL Z\ ~

\/J \J ’ \/J \VARV/ Window-processed input waveform

= v\/V\J Input signal
A/BAfVIA/\AfV A/\Afb Input waveform assumed by
V v v\/ FFT analyzer

Rectangular window function

V\jV\J V\/V\J \[V\jv—' Window-processed input waveform
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3. Terminology

Aliasing error - Aliasing distortion. Overlapped signal
spectrum.

Analog - Continuous physical amount.
Analyzer - Device used for analysis.
Attenuator -~ Potentiometer used to reduce signal level.
Bit - A single character, either 0 or 1. Decimal value

will be (number of bits)th power of 2.

Byte - A group of binary numbers. A byte is 8 bits.
Channel - Input path. Channel 1 is expressed as CHIL.
Chart - Recorded waveform. Analyzed waveform.

Dynamic range - Range of amplitude that a device can
express.

Editor - Editing function.

Envelope - Locus of a signal drawn on the chart.

File - A set of data stored on the IC card.

Format - Style used for display or printout

Function - Function

Image - Image

Impulse - Mathematically referred to as delta function. A
single signal whose width is infinitely close to O,

height is infinite, and area is 1.

Isolation - The circuit is electrically independent for
any other, and is insulated from them.

Leakage —- FOr FFT, level leakage to the frequency axis
due to error generated in operation.

LED - Light Emitting Diode

Memory - Location to which the signal is stored.

Mode - Mode. For FEFT, type of operation.

Nyquist diagram - Vector locus of complex number in which
the real number term is expressed on the horizontal axis,
and the imaginary number part on the vertical axis.

Pre-trigger - A time before the trigger is activated.

Sampling - Sampling.

— 275 —



Shot length - For the 8850, the number of matrix
divisions.

Trigger - Trigger used to start operation. Recorded is
started and ended with reference to this signal.

Unbalanced input - Inputting a signal through two
terminals, with one used as the reference.

Window - Window function. When a signal is input for FFT
analysis, this function processes data.

Word - Data expressed in digital form. Input signal

converted to a digital data by one sampling is referred
to as one word.
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<A>

A/B cursors 203
Accessory 15

Aliasing distortion 30, 270
ALL CLR command 196

Analog unit 224, 225
Anti-aliasing filter 271
Arithmatic-operations 208
Attenuation ratio 158
Averaging 178

<B>

Back up 157, 221
Beep 157

Block diagram 11

<C>

Calibration output 227
Clock function 155
Coherence function 123, 269
Compression 65

COPY command 174

CRT copy 159

Cursor key 5, 36

<D>
Display screen 37
Display screen check 247

<E>

Enlargement 65

END command 198

ERASE command 198

Error messages 259

External start/stop input terminal 5, 36

<F>

FFT 262

FFT analysis function 122
FFT analysis mode 132

FFT analyzer 236

FFT mode 132

Floating voltage 28, 225
Format 48

Frequency distribution 122, 268
Frequency range 133
Function select keys 5, 36
Fuse 26, 252

<G>

Gain adjustment knob 224
Graphic editor 191
Ground terminal 1

<H>

Head raise 159
Help function 187
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<I>

INIT command 168

Input connection 55
Intensity adjustment 29
Isolation 1

IC cards 163

<J>
Judgment mode 190
Judgment output 199

<K>

Keyboard check 246
Key lock 219

KILL command 173

<L>

LED check 245

Linear spectrum 122, 267
Leakage 272

LINE command 195

List output 50

LOAD command 172

Logic probe 229

Logic unit 228

Low-pass filter 55

<M>

Manual print 160

Memory partition function 182
Memory recorder function 37
Multi-block function 182

<N>
Nyquist 139

<0>
Offset 55
Optionsg 15

Overwrite 51

<P>

PAINT command 196

Paper end 159

PARALLEL command 197
Partial print 72
Partial save 169
Permissible input voltage 28
Phase 139

Power spectrum 122, 267
Pre-trigger 60

Printer check 246

<Q>
QUIT command 198
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<R> :

Recorder function 78
Recording length (shot length)
Recording paper 1, 29
Reference data 140

ROM/RAM check 244

<S>

Sampling 30

SAVE command 168
SCROLL/VALUE key 37
Scrolling 74, 98
Self-diagnosis 244
Sequential save function 185
Smooth print 71

Spectrum analyzer 264
Status screen 37
Storage 122, 267

Stop mode 192

System set-up screen 155

<T>

TEST command 175

Timer trigger 60

Time axis 48, 84
Transfer function 122
Trigger conditions 213
Trigger filter 215
Trigger function 211
Trigger hysteresis 156, 216
Trigger I/O terminal 216
Trigger level 61, 211
Trigger mode 59

Trigger pattern 213
Trigger screen 37
Trigger slope 212
Trigger timing 91

True rms calculation 207

<U>
Use environment 26

<W>

Warning messages 261

Waveform judgment function 190
Window 134

<X> -
X-Y recorder function 103
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