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Introduction

Thank you for purchasing this HIOKI "8804 MEMORY
HICORDER." To get the maximum performance from the
unit, please read this manual first, and keep this at hand.

Inspection

When the unit is delivered, check and make sure that it
has not been damaged in transit. In particular, check the
accessories, panel switches, and connectors. If the unit is
damaged, or fails to operate according to the
specifications, contact your dealer or HIOKI
representative.

Accessories

9574 INPUT CORD

9232 RECORDING PAPER (roll paper)
Roll paper attachments

Instruction Manual

P NEFERE DN

Inspection



Safety

&WARNlNGl This equipment is designed to according to IEC 348
Safety Standards, and has been tested for safety

prior to shipment. During high voltage measurement,
incorrect measurement procedures could result in
injury or death, as well as damage to the equipment.
Please read this manual carefully and be sure that
you understand its contents before using the
equipment. The manufacturer disclaims all
responsibility for any accident or injury except that
resulting due to defect in its product.

Safety



Safety symbols

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

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

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

Indicates a grounding terminal.

Indicates both DC (Direct Current) and AC
(Alternating Current).

|1 - >

Indicates DC (Direct Current).

Safety



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

/\ DANGER

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

Indicates that incorrect operation presents

AWARNING significant danger of accident resulting in death or
serious injury to the user.
Indicates that incorrect operation presents
/ACAUTION possibility of injury to the user or damage to the

equipment.

NOTE

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

Safety
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Notes on Use

In order to ensure safe operation and to obtain maximum
performance from the unit, observe the cautions listed
below.

/\ DANGER |

* To prevent the danger of electric shock or damage
to the unit, never input more than 450 V(either AC
or DC) between a pair of analog input units or
between an analog input unit and the main unit.

* To prevent damage to the 8804, never exceed the
limits in the following table for the various input
connections. 0O

Input/output terminal | Maximum input voltage
Analog input 500 V DCO AC peak
EXT TRIG -5Vtod 10V
-20 V to +30 V
TRIG OUT 500 mA max
200 mW max

* When using an AC adapter, always use the
specified 9418-10 AC ADAPTER(PSA-30U-120,
PHIHONG). The rated supply voltage is 100 to 240
VAC. (Voltage fluctuations of 10% from the rated
supply voltage are taken into account.) The rated
supply frequency is 50/60 Hz. Do not use a power
supply that falls outside of this range.

Notes on Use
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Z'AWARNINGI * When using the batteries, use LR6 alkaline batteries
or 9420 BATTERY PACK. In this case, do not use
new batteries with old ones. Also, do not mix
batteries of different types. We take no
responsibility for an accident using the batteries
and battery packs which are not specified.

* When using the 9420, always use 3 pairs of cells
together. Do not use different types of batteries.

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

0 To avoid damage to the unit, do not input a
voltage/current exceeding the rated maximum to the
external input terminals.

0 The optimal operating temperature and humidity range
of the unit is 50 to 4000 and 35% to 80% RH or less.
Do not use the unit in direct sunlight, dusty conditions,
or in the presence of corrosive gases.

(1) Before Powering On

O Check that the correct 9418-100 PSA-30U-120,
PHIHONG), 9420, or LR6 alkaline batteries are fitted.

O Be sure to connect the protective ground terminal to
ground. Connect the protective ground terminal to a
grounding conductor before making any other connections.

O When using an AC adapter and if properly grounded
three-pin outlet is available, then using the three-core
power cord provides automatic grounding.

Notes on Use
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(2) Using the Printer
0 Using the printer for low-speed printing (Recorder
function) in a high temperature or high humidity
environment should be avoided at all costs. This can
seriously reduce the printer life.
O If the recording paper is mistakenly inserted back to
front, waveform recording is impossible.

(3) Recording Paper

O This unit uses a thermal printer. The recording paper
supplied has characteristics finely tuned for use with the
printer.

0 Using recording paper of a different specification may not
only result in impaired printing quality, but even prevent
the printer from operating. Always use the 9232
RECORDING PAPER.

(4) Storage
If the unit will not be used for a substantial period, to
protect the printer head and prevent deformation of the
rubber rollers, move the head up/down lever to the head
up position.O If the unit is left in the state in which the
head is applying pressure to the platen roller, the roller
may be deformed, and the printing may become uneven.

(5) Shipment
If reshipping the unit, ensure that the recording head is
in the up position and preferably use the original packing.

Notes on Use
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Chapter Summary

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

This manual consists of the following chapters.

"Introduction”, "Safety", "Notes on Use" describe
precautions on use, overview, and features of this unit.
Be sure to read them all. Next, check the* Names and
Functions of Parts" and the unit to confirm your
understanding of the function.

Overview
Overview of the unit and its features.

Specifications
Specifications of the main unit, and measurement ranges.

Preparation and Setup

Describe preparation and setup for using the unit, loading
recording paper, and important points to note during
measurement.

Screen Displays and Settings
Describe screen displays and principal basic key
operations.

Basic Operation

Describe the method of operation (settings, start and stop
measuring, and printer operation) which is common with
all function.

Memory Recorder Function Mode
Explain Memory recorder function mode, including
examples of operation.

Recorder Function Mode
Explain Recorder function mode, including examples of
operation.

Chapter Summary



Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Appendices

RMS Recorder Function Mode
Explain RMS recorder function mode, including examples
of operation.

XY CONT Recorder Function Mode
Explain XY CONT recorder function mode, including
examples of operation.

Applications
Describe the A and B cursors and scrolling operations.

Trigger Functions
Describe the settings of trigger functions, and how to use
them.

System Screen

Describe the system screen, and details of special function
setting, the scaling function, self check function and other
functions.

Input Units
Describe the input units, including specifications and
important notes on operation.

Maintenance and Service
Describe maintenance, replacement of consumables, and
notes on ultimate disposal.

Describe background, error messages, glossary, and
examples of waveforms for each function.

Chapter Summary



Names and Functions of Parts
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PRINTER

‘smzr iSTDPl
| S S

FEED  [FRINT COFY

.

Front View

@ [FeeD] key

While pressing this key, the recording paper is fed
forward.

@ [prInT] key

Press this key to print out the waveform stored in
memory.

® [copv] key

Press this key to print a copy of the current screen
display.

Names and Functions of Parts
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@ [sTART] key

O Press this key to start measurement and analysis.
During measurement, the LED is illuminated green.

O While charging the 9420 BATTERY PACK, the LED is
illuminated red.

® [sTop] key

Press this key to stop operation of the 8804.

(®) [BACK LIGHT| key

O Press this key to turn the LCD back light on and off.

0 When using the batteries and if any key is not pressed for
about 20 seconds with the backlight on, the backlight
automatically goes off.

@ [o] [0] keys
O Press this key to select the measurement condition.
0 Press the [sHIFT] key, the waveform scrolling is possible.

[MENUWAVE] key

Press this key to change the screen display.

(© CURSOR keys
O These four keys move the flashing portion on the screen
display (the flashing cursor) up, down, left, and right.
0 Press the [sHIFT| key to move the A and B cursors.

10 [sHiFT] key

O Change the function of cursor keys and |E| |E| keys on the
waveform screen.

O Enable or disable to display the position of the waveform
for the whole recording length.

@ Printer

@ LCD display screen

Names and Functions of Parts
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Right Side View

@3 Logic probe terminals
00 These are the input terminals for the logic inputs, and
are only to be used with the optional logic probes.

O A maximum of two logic probes can be connected (CH A,
CH B).

Analog input terminals
These are input terminals for analog inputs, non-balanced
input type (CH 1, CH 2).
O HO : High level input
OLO : Low level input

Names and Functions of Parts
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Lower Side View

15 POWER switch
Press this key to turn the power supply on and off.

@® Protective grounding terminal (GND)
Connect to ground.

@ AC adapter connecting terminal
Use the specified 9418-10 AC ADAPTER(PSA-30U-120,
PHIHONG).

EXT TRIG/TRIG OUT terminals
These terminals can be used to synchronize a number of
the 8804 units for parallel operation.

Names and Functions of Parts
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Bottom View

Battery compartment
Six LR6 alkaline batteries or the 9420 can be installed.

Names and Functions of Parts
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Chapter 1
Chapter Overview

1.1 Product Overview

The 8804 MEMORY HiCORDER is a waveform recorder
that can perform observation and recording
simultaneously.

It provides both analog and logic input channels, and can
be used for each and every application, from low speed
phenomena to high speed phenomena.

The main features of the 8804:

(1) A compact, light and portable unit
O Because the 8804 is compact and light, it is highly
portable.
0 The 8804 is also extremely convenient as a portable unit,
since it can be powered either through an AC adapter or
by batteries.

(2) Analog inputs and logic inputs
O A 8 channel logic input unit is fitted. The logic inputs all
have a common ground with the main unit.
O The data for 2 channels of analog inputs and 8 channels
of logic inputs can be simultaneously displayed and
recorded.

(3) Powerful waveform capture capability
The 8804 can reliably capture sudden events, since it has
9-bit high resolving power, operates at the very high
sampling speed of 400 kS/s, and has a maximum memory
capacity of 64 K words (channel 1 only).

1.1 Product Overview




(4) Floating analog input units
The analog inputs are floating, and so each input can be
connected to its own independent potentials.

(5) Four function modes corresponding to various types of
measurement
The 8804 is provided with several function modes: a
Memory recorder function mode (also providing an X-Y
plot function) for reliably catching high speed phenomena
such as transient phenomena; a Recorder function mode
which is capable of continuous real time recording over a
long time period; a X-Y CONT recorder function mode for
X-Y plots; and an RMS recorder function mode which is
capable of measurement of commercial power supplies
voltage value by the rms value.

(6) High powered trigger capability
O A digital trigger circuit is used. Many and various
settings are available, with functions such as trigger
level, trigger slope or trigger filter, or types such as
window-out trigger, or any other digital function.
O The trigger operation is possible at voltage drops in
commercial power supplies and varying the rms value.

(7) Quick and easy to see waveform reference and observation
The unit has a 4.9 inch (320x 240 dot) liquid crystal
display.

(8) Recording of the required portion at the required time
O By using a fast thermal printer which has a high
resolution of 10 mm/DI1V, only the required portion of the
recording can be taken.
0 A screen copy can be easily printed at any time.

(9) High grade intelligence
The 8804 is provided with high grade auxiliary functions,
such as the use of cursor measurement and a wealth of
calculation functions.

1.1 Product Overview



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

1.1 Product Overview




1.2 System Operation

The following page shows a block diagram of the system.

(1) The 8804 incorporates a 8-bit microcomputer (CPU),
which controls the entire system.

(2) The analog input units incorporate 9-bit A/D converters,
and are connected to the 8804 main unit via
photocouplers. (The photocouplers are in the analog input
units.) Each channel uses a separate power source, which
is completely electrically insulated from the main 8804
unit.

(3) The A/D converted data is recorded in memory under
control of the memory controller circuit.

(4) The 8804 main unit employs a digital trigger circuit, and
in the case of an internal trigger, generates a trigger
signal by comparing the digital value after A/D conversion
with a set value.

(5) Measurement data stored in the memory, after being
handled by the CPU, is displayed on the LCD, and is
output on the graphic printer.

1.2 System Operation



Analog input units

o—] Analog AD ] Photo 8-bit CPU
T o input coupler
Total 2 probes 1 Lo
L o Analog [ Photo B
o—| input A/D

coupler
— Memory control -

Logic inputs and B
Trigger circuit L

- Printer
Logic M
F probes

Total 2 probes

L Storage
Logic memory —1 Control
zé probes 64 K words panel

Block Diagram

1.2 System Operation
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Chapter 2 5
Specifications

2.1 Main Units Specifications

(For the analog inputs, refer to Chapter 13, Input

Units.")

2.1.1 General specifications

m Basic specification

Measurement
functions

Memory recorder (high speed recording)
Recorder (real time recording)
RMS recorder (rms value for commercial power
supplies recording)
XY CONT recorder (real time continuous X-Y
recording)

The number of
channels

2 analog channels + 8 logic channels
The logic and analog channels are both
standard equipment for the 8804.

Memory capacity

64 K words

(Analog 9 bits + logic 4 channels) x 64 K
words/channel (when channel 1 is in use)
(Analog 9 bits + logic 4 channels) x 32 K
words/channel (when both channel 1 and 2 are
in use)

Maximum sampling
speed

400 kS/s (All channels simultaneously)

Time axis accuracy

+ 0.01% (difference between grid and actual
time)

Operating
temperature and
humidity range

50 to 400 35% to 80% RH
(no condensation)

2.1 Main Units Specifications



Insulation
resistance and
Dielectric strength

7 MQ or more/500 VDC; one minute at

1.5 kVAC (between the main unit and the
primary side of the 9418-10)

100 MQ or more/500 VDC; one minute at

2 kVAC (between the each analog input, and
between the analog input and the main unit)

Power supply

Depending on the 9418-10 AC ADAPTER (PSA-
30U-120, PHIHONG)

(powering at 12 VDC+ 10%)

Rated supply voltage of the AC adapter is
100 to 240 VAC. (Voltage fluctuations of 10%
from the rated supply voltage are taken into
account.)

Rated supply frequency is 50/60 Hz.

Six LR6 alkaline batteries are used. (The AC
adapter is prior to batteries when using
together.)

9420 BATTERY PACK can be used.

Maximum rated
power

20 VA max when using the AC adapter
15 VA max when using the batteries

Charging function

The 9420 is used.

The 9420 is in the charge mode, when the AC
adapter is connected and the power switch is
OFF.

Approx. 2 or 3 hours necessary to charge

Dimensions and
mass

Approx. 245 (W) x 160 (H) x 51 (D) mm
Approx. 1.2 kg

2.1 Main Units Specifications



m Recorder
Recording method Thermosensitive recording method using a

thermal line head 2
Printer lifetime Withstands 5x 107 pulses (25% printing duty

factor)

Wear endurance: at least 30 km

Recording paper

Roll type thermosensitive recording paper
74 mmx 10 m

Recording width

Total recording width 72 mm (576 dots)
Waveform portion 60 mm f.s. (1 DIV = 10 mm,
6 DIV f.s.)

Recording speed

Approx. 2 s/lcm max

Paper feed *+ 3%

accuracy

m Display

Screen Approx. 4.9 inch LCD display (320 x 240 dots)

Dots spacing

0.31 x 0.31 mm

2.1 Main Units Specifications



10

2.1.2 Trigger Unit

Trigger method

Digital comparison method

Trigger modes

In the Memory recorder function: SINGLE,
REPEAT, AUTO
In the Recorder function: SINGLE, REPEAT

Trigger source

Triggering ON or OFF is possible for each
source of channel 1 (logic A), channel 2 (logic
B), external, and timer.

If all are off, the unit runs free.

Trigger conditions can be set for each channel
individually.

With an external trigger, the triggering occurs
on a falling edge of 2.5 V, or when the terminals
are shorted together.

With a timer trigger, the starting time, stopping
time and the time interval can be set.

Trigger condition

Logical AND or OR of each trigger source

Types of trigger
(analog)

Level trigger, window-out trigger, rms value
level trigger, voltage drop trigger (for
commercial power supplies)

Types of trigger
(logic)

Pattern trigger specified by 1, 0, and x
(x means that either 1 or 0 is fine.)

Trigger filter

Available
The amount of filter setting possible

Trigger level 1% f.s. (f.s. = 6 DIV)
resolution
Pre-trigger 0, 5, 10, 25, 50, 75, 90, 95, 100, -95%

(in the Memory recorder function mode)

Trigger timing

Start and stop: Recorder, XY CONT recorder
Start only: Memory recorder, RMS recorder

Trigger output

Open collector output (with 5V output voltage,
active low), pulse width 1.9 ms minimum

Trigger input and
output connectors

Mini-jack (3.5 mm dia.)

2.1 Main Units Specifications
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2.1.3 Memory Recorder Function

Time axis 200, 400 p s/DIV

(TIME/DIV) 1, 2, 5, 10, 20, 50, 100, 200, 500 ms/DIV
1, 2, 5, 10, 30 s/DIV
1, 2 min/DIV

Time axis resolution 80 line/DIV

Sampling period

1/80 of the time axis

Recording length

20, 50, 100, 200, 400 (channel 1 and 2)
800 DIV (channel 1 only)

Screen(] print
format

SINGLE, DUAL, XY DOT, XY LINE

Interpolation
function

Available
Only line display for the SINGLE and DUAL

Waveform
magnification and
compression ratio

x 10, x 5, x 2, x 1, x 1/2, x 1/5, x 1/10, x 1/20,
x 1/50, x 1/100 (along the time axis)
x 4, x 2, x 1, x 1/2 (along the voltage axis)

Waveform scrolling

Available in both the left/right and the up/down
directions

For the scrolling of up/down direction, change
the zero position

Roll mode ON/OFF

Operating in 20 ms/DIV to 2 min/DIV
Auto-print ON/OFF

It automatically prints the memorized waveform
Manual print Available
Partial print Print between the A and the B cursors

Numerical print
function

Record measured data as digital values

2.1 Main Units Specifications
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2.1.4 Recorder Function

Time axis 200, 500 ms/DI1V, 1 s/DIV (display only)
(TIME/DIV) 2, 5,10, 30 s/DIV

1, 2, 5, 10, 30 min/DIV

1 h/DIV

Time axis resolution 80 line/DIV (with the printer)

Sampling speed 400 kS/s fixed

Recording length 20, 50, 100, 200, 400 DIV, CONT

Screenl print SINGLE, DUAL

format

Interpolation Line display only

function

Waveform x 1, x 1/2, x 1/5, x 1/10, x 1/20, x 1/50

magnification and (along the time axis)
compression ratio x 4, x 2, x 1, x 1/2 (along the voltage axis)

Waveform recording Memorize and hold the last 200 DIV

Auto-print ON/OFF
Print the memorized waveform automatically
(200, 500 ms/D1V, 1 s/DIV are only displayed on
the screen.)

Manual print Available
Partial print Print between the A and B cursors
Numerical print Record the measured data as digital values.

2.1 Main Units Specifications
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2.1.5 RMS recorder function

Time axis (time/div) 5, 10, 30 s/DIV
1, 2, 5, 10, 30 min/DIV
1 h/DIV

Time axis resolution 80 line/DIV (with the printer)

Sampling speed 4 kS/s fixed (16 rms datas/s)
RMS accuracy * 3% f.s. (at 50/60+ 2 Hz, DC) (f.s.=6 DIV)
Measuring object Commercial power supplies (50/60 Hz)
DC signal
Recording length 20, 50, 100, 200, 400 DIV, CONT
Screenl] print SINGLE, DUAL
format
Interpolation Line display only
function
Waveform x 1, x 1/2, x 1/5, x 1/10, x 1/20, x 1/50

magnification and (along the time axis)
compression ratio x 4, x 2 x 1, x 1/2 (along the voltage axis)

Waveform recording Memorize and hold the last 200 DIV

Auto-print ON/OFF
It automatically prints the memorized waveform
(200, 500 ms/D1V, 1 s/DIV are only displayed on
the screen)

Manual print Available

(Only the memorized data)
Partial print Print between the A and B cursors
Numerical print Record the measured data as digital values
function

2.1 Main Units Specifications
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2.1.6 X-Y CONT Recorder Function

X and Y axes X axis: channel 1, Y axis: channel 2

Sampling speed 5 kS/s (dot), 2.5 kS/s max (line)

Effective recording 60 mm x 60 mm (6 DIV x 6 DIV) with the
dimensions printer

Recording time Unlimited

Interpolation Available (dot, line)

function

Superimposition Available

Monitor function Monitor display on screen
Print function Manual printing, screen copy

2.1 Main Units Specifications
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2.1.7 Auxiliary

Screen copy Available

Scaling function Available

Comment input Available

function Comment input possible for each channel (12
characters max)

Auto listl gauge ON/OFF

Numerical Maximum value, minimum value, peak value,

calculation function  average value, rms value, area value

Cursor read out Available

Waveform back up  Available

function

Setting condition Available, up to 4

storing function Save the setting condition in file format

Starting status Available

backup function

Screen back lighting ON/OFF
Go OFF automatically when using the battery
pack or LR6 alkaline batteries and printer
operating.

2.1 Main Units Specifications
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2.1.8 A List of Optional Accessories

Accessories
0 9574 INPUT CORD
0 9232 RECORDING PAPER (roll paper)
0 Roll paper attachments
0 Instruction Manual

P NP DN

Accessories purchased separately
0 9232 RECORDING PAPER (10 m, 10 rolls)
0 9418-10 AC ADAPTER (PSA-30U-120, PHIHONG)
(90 to 250 VAC free, output 12 VDC)
0 9420 BATTERY PACK (7.2 V/700 mAh)
0 9372 CARRYING CASE (for main unit and accessories)
0 9379 CARRYING CASE (can be used with this case in)
0 9305 TRIGGER CORD
(3.5 mm dia. mini plug, approx. 1.5 m)
0 9306 LOGIC PROBE
(4 channels, detects the ON/OFF state of a digital/contact
signal)
0 9307 LINE TYPE LOGIC PROBE
(Floating 4 channels, detects the ON/OFF state of an
AC/DC voltage)
0 9010 CLAMP ON PROBE (10 to 500 A: 40 Hz to 1 kHz)
0 9018 CLAMP ON PROBE (10 to 500 A: 40 Hz to 3 kHz)
0 9132 CLAMP ON PROBE (20 to 1000 A, 40 Hz to 1 kHz)
0 9270 CLAMP ON SENSOR (20 A, 5 Hz to 50 kHz)
0 9271 CLAMP ON SENSOR (200 A, 5 Hz to 50 kHz)
0 9272 CLAMP ON SENSOR (20 A/200 A, 5 Hz to 10 kHz)
0 9277 UNIVERSAL CLAMP ON CT (20 A, DC to 100 kHz)
0 9278 UNIVERSAL CLAMP ON CT
(200 A, DC to 100 kHz)
0 9279 UNIVERSAL CLAMP ON CT (500 A, DC to 20 kHz)
0 9555 SENSOR UNIT
(Used with the 9270 to 9272, and the 9277 to 9279)

2.1 Main Units Specifications
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The 9270 to 9272 CLAMP ON SENSORs and the 9277 to
9279 UNIVERSAL CLAMP ON CTs are used with the

9555 SENSOR UNIT. They cannot be used by
themselves.

2.1 Main Units Specifications
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2.1 Main Units Specifications



Chapter 3
Preparation and Setup

3.1 Setup

(1) AC adapter

| Always use the specified 9418-10 AC ADAPTER(PSA-
30U-120, PHIHONG). The rated supply voltage of an
AC adapter is 100 to 240 VAC. (Voltage fluctuations
of 10% from the rated supply voltage are taken into
account.) The rated supply frequency is 50/60 Hz.
Do not use the unit out of this range.

The AC adapter is prior to the battery when using
together.

(2) Battery

AWARNING]] ® Use the specified 9420 BATTERY PACK or LR6
alkaline batteries. Do not use old and new batteries
or batteries of different types together. The
manufacturer disclaims all responsibility for any
accident or injury except that resulting due to defect
in its specified batteries or battery packs.

® The 9420 are used in sets of three. Do not use with
batteries together.

* Do not use old and new batteries or batteries of
different types together. If intend to, performance
of the unit may suffer. Especially do not use the
9420 batteries together with different types.

L

3.1 Setup
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0 If not recharge, the 9420 can not be used.

0 If the battery voltage drops while the unit is running off
of battery power, the 8804 will automatically switch off
the power supply. If the unit is left in this state for an
extended period of time, the battery pack may be
discharged too much. Be sure to turn OFF the power
switch on the unit.

0 When the battery capacity is reduced, the power is
automatically turned off. Before turning on the power
again with AC adapter or new batteries, turn the power
off and leave for about 30 seconds.

0 When not in use for a long time, to prevent possible
corrosion caused by battery leakage, remove the batteries
before storage.

0 For the details on changing and charging batteries, refer
to Section 14.1, "Changing the Battery" and Section 14.3,
"Recharging the Battery."

Effective Battery-Powered Operating Time
(typical value at normal temperature)

Operating condition | Alkaline battery 9420PEX*CT£ ERY

Printer not operating
(waiting for trigger, etc.)

Printer operating
recorder function Approx. 90 min Approx. 50 min
2 s/DIV 1 Hz sinewave

Approx. 160 min | Approx. 90 min

Actual performance will change from values indicated in
this table according to the types of batteries, temperature,
and printing rate.

3.1 Setup
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(3) Protective grounding (GND)
0 When using the AC adapter and if a grounded power plug
cannot be used, connect the unit to a proper ground.
0 Be sure to ground the 8804 properly even when using

batteries.

(4) Environment for use
The operating temperature and humidity range for the
8804 is 50 to 400 and 35% to 80% RH. Also, do not
expose the unit to direct sunlight, dust, or corrosive gas.

3.1 Setup
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3.2 Loading Recording Paper

(1) Pull the stock cover to open.

Stock cover

(2) Raise the head up/down lever.

Head up/down lever

(3) Insert the attachments into the hole of the roll of 9232
RECORDING PAPER. Insert the leading edge of the
paper from under into the gap behind the printer roller,
and pull it out upward.

Attachments

3.2 Loading Recording Paper
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(4) Set the paper into its holder and pull it out about 10 cm,
and make sure that it is positioned quite straight.

There is a possibility of a paper jam if the recording

paper is slanted against to the roller. Be sure to set the
paper correctly.

(5) Put down the head up/down lever.
(6) Pull the recording paper to the outside through the
printer exit slot in the stock cover.

(7) Close the stock cover, and finish by tearing off the
recording paper at the edge of the printer exit slot.

N

3.2 Loading Recording Paper
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0 Always put the unit in the head up condition when it is to
be transported or stored for a long period of time. If the

unit is left in the state in which the head is applying
pressure to the platen roller, the roller may be deformed,
and the printed characters may become uneven.

0 If the recording paper is set in back to front by mistake,
the waveform cannot be drawn. Make sure to set the
paper correctly.

0 This unit uses a thermal printer. The recording paper
supplied has characteristics finely tuned for use with the
printer.

0 Using recording paper of a different specification may not
only result in impaired printing quality, but even prevent
the printer from operating. Always use the HIOKI
specified product.

3.2 Loading Recording Paper
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3.3 Care of Recording Paper

0 Thermosensitive recording roll paper which until use is
kept in normal conditions will not be affected by the
environment. However the paper should not be kept for a
long time at a temperature higher than 400. Low
temperatures cause no problems.
0 There is a tendency for the texture of the paper to be
discolored if the paper is strongly illuminated for a long
time. Therefore, after taking off the wrapping paper be
careful not to leave the roll paper in strong light.

3.3.1 Storing data

The recording paper uses a thermochemical reaction.

Note the following points:

O To avoid discoloration, do not leave recording paper in
direct sunlight.

0 Store at not more than 4000 and 90% RH or less.

O To keep definitive data, make photocopies of the
recordings.

O Thermal paper changes color if it comes into contact with
organic solvents such as alcohols, esters, and ketones.

O If the thermal paper absorbs an organic solvent such as
alcohols or ketones it may no longer develop properly, and
recorded information may fade. Soft PVC film and
transparent contact adhesive tape contain such solvents,
so avoid using them with recordings.

O Avoid interleaving the thermal recordings with damp
diazo copies.

3.3 Care of Recording Paper
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3.4 During Measurement

| * The maximum rated voltage at the input terminals of

the analog input is 500 V (DC + AC peak). In order
to avoid electric shock accident and damage to the
unit, do not exceed this range.

¢ The maximum floating voltage for the analog inputs
is 450 V AC/DC. In order to avoid an electric shock
accident and damage to the unit, do not input
voltage in excess of these limitations, either
between any two channels, or between a channel
and the main unit.

&WARNINGl The logic inputs and the 8804 have a common
ground. When measuring input which has different
reference potential, beware of electric shock.

3.4 During Measurement
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Chapter 4
Screen Displays and
Settings

4.1 Screen Displays

For each function the screen displays can be divided into
three screens: waveform, status, and trigger; and there
are also three system screens. The Memory recorder
function mode also has a numerical calculation screen.

4.2 Types of Screen Display

(1) The status (stts) screen
The general settings, such as time axis and recording
length, can be set.

(2) The trigger (trig) screen
The trigger condition can be set.

(3) The waveform screen
This is the screen for displaying the measurement results.
The main setting items can be also set in this screen.

4.1 Screen Displays
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(4) The system (SYSTEM) screen
System screen contains 3 screens: Input level Monitor
screen, Page 1 screen, and Page 2 screen.
Input level monitor screen displays level monitor.
In page 1 screen, system variable, comment setting, and
clock setting are performed.

In page 2 screen scaling, saving the setting condition, and
each checking are performed.

(5) The numerical calculation screen (Memory recorder)
The numerical measurement is performed.

4.2 Types of Screen Display
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4.3 Screen Configuration

Memory Recorder Memory Recorder Memory Recorder
Waveform Screen Status Screen Trigger Screen
» — 1 —> —
Numerical
Calculation Screen
A A A
Y A \
R Recorder R Recorder N Recorder
'| Waveform Screen Status Screen Trigger Screen [
A A A
\ A A4
» RMS Recorder [ RMSrecorder [—* RMS Recorder [T
Waveform Screen Status Screen Trigger Screen
A A A
Y \ J A4
> XY CONT XY CONT — XY CONT ]
Waveform Screen Status Screen Trigger Screen
A A A
A 4 Y
» System Input | _,| System — System

Level Monitor
Screen

Page 1 Screen

Page 2 Screen

: Press the key, and the screen displays change in

the arrow direction.

: Press the @ key after moving the flashing cursor to the function

item, the function changes in the lower direction, and also

press@ key, the function changes in the upper direction.

: Press the @ key after moving the flashing cursor to the

numerical calculation screen, it changes to the numerical

calculation screen. (Refer to Section 6.7, Numerical Calculation."”)

4.3 Screen Configuration
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4.4 Changing the waveform, status,
trigger, and system screens
Method

Press the [MENU/WAVE] key, and the screen display changes

as shown in the Screen Configuration in the previous
page.

NOTE Press the |START| key, the measurement will start on any

screen except the system screen, and changes to the
waveform screen.

4.5 Function Changing

Method
1. Using the CURSOR keys, move the flashing cursor to the
function item.
2. Select the function by using the [0]and [0] keys.
These functions are basic measurement function, and
there are the Memory recorder, Recorder, RMS recorder,
and X-Y CONT recorder functions.

Flashing cursor
™ + (5115) 960505 16:35:04 -, —CURSOR/SCROLL—
LIGHT

“WAvE

time:  500ms Prikind:  WAVE -
chot: Z0DTY aslcss
-y WAVE B
(troll mode:  OFF  auto print:  OFF

i | format: DUAL  ch wiew:  SETTIMG

o
- | SHFT
Q E a»auto

[0][0] keys  CURSOR keys

draw ranse zoom {sdivy pos. o flt
chi:m 100mv  x1( 100my) 3.00  OFF
cha:® 1Y xlt 1YY 300 OFF
|| ché:O (0 adiust)

| | chB:o 10-MEASUREMENT

Lﬁlﬂm RECORD RMS #YCONT SYSTEM

Turn on the power supply with pressing the [sHIFT] key.
The language to be displayed can be changed.

(JAPANESE to ENGLISH)

4.4 Changing the waveform, status, trigger, and system screens
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Chapter 5
Basic Operation

5.1 Setting Method

By using the CURSOR keys, [1] and [0] keys, and
key, all settings can be made.

5.1.1 Setting Procedure
(1) Using the [MENU/WAVE] key, change the screen display to

the screen of setting item.

(2) Using the CURSOR keys, move the flashing cursor to the
item to be set.

(3) Using the |E| @ keys, select or change the settings.

0 When making a setting on the screen except the

waveform screen, the selectable setting contents are
displayed on the lower screen.

0 On the waveform screen if the key is pressed (the
mark indication), the setting can not be changed by
using the CURSOR keys and [0],[0] keys. Release the
key so that the mark indication goes out.

5.1 Setting Method
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5.1.2 Example Settings

Settings for Recorder function on the status (stts) screen.

(1) Press the [MENU/WAVE] key, and select the status screen
(stts).

IR (stisy  OR-0E-0R 163617
time:  200us/DIY  prt kind: WAVE
shot: i

toll mode:  OFF  auto print: DFF
format:  SIMGLE  ch wiew: SETTIN

draw range zaom £/ Adivl Pos. flt
chl:m 2wy .00 OFF
che:m 1v x10 1Y) 3.00  OFF
chA:D (0 adiust)

chB:0 10-MEASCREMENT

| MR RECORD RMS XYCONT SYSTEM l

(2) Set the function to RECORD.

Fm* (stis] "9605-05 16:07 11‘
times ZCOms/DIV - erikind:  WWE || 1, Using the CURSOR keys, move the

i} shot: 2001y
) auto print: OFF | flashing cursor on the function item.
format:  IUAL  oh views SETTING )
| 2. By using the [0]and[0] keys, select
drau Tange: zoom {div) flt l "
ol A0 2 s o | RECORD|
‘ R A OFF
Chd:D {0 adotst)
| chB:D

| MEWORY RIEN RMS XYCONT SYSTIM i

(3) Set the time axis range to 5 s/DIV.

U #RECORD: (stis)  736-06-05 [6:37:56

time: PTt Kind: WAVE

shot:

1. Using the CURSOR keys, move the
Auto PTInt: . .
fomat: DU oh v EETTING flashing cursor to time.
draw range zoom (sdiv) pos. o fli 2. By usmg the IEI and IEI keys’ set to
ot e 3004 QFF

| " "
W G 5 s/DI

CchA:D 0 adiuet)

thoyr 36min_1dmin_Smin Zmin Imin 38z 16
M- B NI H

5.1 Setting Method
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(4) Set the recording length to CONT.

RICIRDE (tts] G608 05 16:38:40
PTE Kird: HAVE 1. Using the CURSOR keys, move the

 auto print: O flashing cursor to shot.
format: DUAL ko view:  SETTING 2. By using the IEI and IEI keys, set to

time:
shot:

f
\
I

draw Tange 2oom {/divl pos. flt i " "
[|chl:® —2¢ xI1t 2% 3.000  QFF '
‘ cha:m 1V (10 1YY 3000 OFF
L ChAiD 10 adiust)

chE:0
‘ cODTY S0DTY 100DIY 20001y 400D1Y BN |

(5) Set the screen setting to single (SINGLE).

TRECIRD: (ST 96-08-06 1613931 |
time: 53DV PTE Kind:  WAYE 1. Using the CURSOR keys, move the
shot: CONT .

aito prift: OFF flashing cursor to format.

format:  NYGEME  ch view: SETTING 2. By using the IEI and IEI keys, set to

draw tange zoom {/div)  FOS. flt | " "
il 2 2 s O || SINGLEJ
che:m v x10 1Y 3.000  OFF ||

Ch-D (0adist) ||

chB:0 ‘
| EDIEmE DUAL j

Set the rest of items following the same procedures above.

5.1 Setting Method
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5.2 Basic Setting Items of Each Function

Function
Selection

Memory
recorder

Recorder

RMS
recorder

X-Y CONT
recorder

(1) Time axis range

O

(2) Magnification/compression
along the time axis
range

(3) Recording length

(4) Screen setting (format)

(5) Frequency

I O B |

(6) Waveform clear

(7) Line style

[ o Y B |

[ I o I B |

O O

(8) Channel information

(9) Waveform display

(10) Voltage axis (X, Y axis)
range

(11) Input coupling

(12) Magnification/
compression along the
voltage axis range

(13) Position

(14) Filter

(15) Trigger setting

(16) Print types

(17) Roll mode

(18) Automatic printing

(19) Numerical calculation

Oo|lo|o|d

(20) Zero adjust

e : setting possible, 0 : cannot be set(]o :

partly possible

5.2 Basic Setting Items of Each Function
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(1) Time axis range

Show the time interval along the time axis direction for
1 DIV (a scale of the recording paper).

Selection
200, 400 p s/DIV
Memorv recorder 1, 2,5, 10, 20, 50, 100, 200, 500 ms/DIV
y 1,2, 5, 10, 30 sIDIV
1, 2 min/DIV
200, 500 ms/DIV, 1 s/DIV (Display only)

2, 5, 10, 30 s/DIV

Recorder 1,2, 5, 10, 30 min/DIV
1 h/DIV
5, 10, 30 S/DIV
RMS recorder 1, 2, 5, 10, 30 min/DIV
1 h/DIV

In the Memory recorder function, the sampling period is
1/80th of the set value for the time axis range.

(2) Magnification/compression along the time axis
O Set the magnification/compression ratio along the time

axis.

0 By magnifying the waveform, detailed observations is
possible. By compressing the waveform, an entire change
can be promptly apprehended.

O In the Recorder and RMS recorder function modes, the
maghnification setting is not possible.

O The waveform is magnified or compressed from the end of
the left on the screen.

Selection

Memory recorder

x 10, x 5, x 2, x 1, x 1/2, x 1/5, x 1/10,
x 1/20, x 1/50, x 1/100

Recorder
RMS recorder

x 1, x 1/2, x 1/5, x 1/10, x 1/20, x 1/50

5.2 Basic Setting Items of Each Function
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SMENORY+ i A0TO LB 0.0V 7
C3T:

o T
% 10 /‘\
*MEMUPH tria: AUT0 FH LE‘f 0.0% ¢ ; N ‘
L Ors G © cor:: ‘ : \\;\ : e
: 5\‘\.;/

/" oA p 3J S - T
h\ “5 /| / ﬂ\ \ /H BVl GO0 IV k] 2800
| |

WEMORT« Lr1a: AUTD O LB 0.0 °
<l csTe OFF: &

B0Vl 2.0 0 10¥d 2.8

x 1/2

El 10¥ 1 Z.000 -0 Ell"J’\f 1 ZE-BDI'»‘

(3) Recording length
The length of recording for one measurement operation
(number of DIV) can be set.

Selection

20, 50, 100, 200, 400 DIV (channel 1, 2)

Memory recorder | g 51y (channel 1 only)

Recorder
RMS recorder 20, 50, 100, 200, 400 DIV, CONT

5.2 Basic Setting Items of Each Function
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(4) Screen setting
O The style can be set for showing input signal waveforms
on the screen display and recording them on the printer.
O The styles SINGLE and DUAL are available. X-Y DOT
and X-Y LINE are available only in the Memory recorder
function.

Selection

Memory recorder | SINGLE, DUAL, X-Y DOT, X-Y LINE

Recorder
RMS recorder

SINGLE, DUAL

1. SINGLE

Display and record as one graph (2 analog signals and 8
logic signals max).

Input waveform /\A/
Input waveform M/\ —

2. DUAL

O Display and record as two graphs (on each graph, an
analog signal and 4 logic signals max).

O Input waveform for channel 1(A) is displayed on the
graph 1, and the data for channel 2(B) is displayed on the
graph 2.

Graph 1
Input waveform

Graph 2

Input waveform

5.2 Basic Setting Items of Each Function
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3. X-Y DOT, X-Y LINE

O Display the X-Y combination of waveforms. (Refer to
Section 6.6," Using X-Y Waveform Plots.")

O The channel 1 is X-axis and the channel 2 is Y axis.

O Display and record as one graph.

Input waveform /\A/ -
Input waveform /\/

The difference between X-Y DOT and X-Y LINE is

whether linear interpolation is performed or not.

(5) Frequencyd (RMS recorder only)
Set the frequency of commercial power supplies (50/60
Hz).

(6) Waveform clear (X-Y CONT recorder only)

O It sets whether clear the waveform or not when pressing
the key to start measurement and the previous
waveform is left.

O If the waveform is not cleared, the waveform is
superimposed.

itria: " trig: "
| OFF COFF
csr: OFF cst: OFF
P e I .
3.0 - i
S _ [ v T T —
Pl : f 3,00l
Waveform clear: ON Waveform clear: OFF

5.2 Basic Setting Items of Each Function
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(7) Line style (X-Y CONT recorder only)
It sets to display and record the input signal (the sampled
data) either just as it is, or after subjecting it to linear

interpolation.

AL * B : [FRTCONT
trig: A S trim:
ol : o il
OFF P i H | OFF
~ ”//,. | .
o OFF e I
Gy E’ R “l:), | -y
3000 e |30
Wl [ SONE ol
3-00W 300
Dot display Line display
O Linear interpolation is not O Linear interpolation is
performed. performed.
O The sampled data is faithfully O The display is easier on the
displayed just as it comes. eye.

(8) Channel information
It displays the information of the input setting or upper
and lower limit values on the waveform screen.

Selection

It displays the setting items, such as
SETTING waveform displays and the voltage axis
range, of the input.

It displays the range of the voltage value.

UP & LOW (Upper and lower limit value).
Lo 2y 0.000 0 100V 0.0 | L 0-000m- 120.0mv) { 0.000nY- 600.0 V)
SETTING UP & LOW

5.2 Basic Setting Items of Each Function
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(9) Waveform display
It sets the channel to be displayed or recorded to ON (m )
or OFF (O).

MEMORY> (etts) 96-06-06 08:45:32
time:  200ms/DlY 1 kind: ¥
Analog channel 1, 2 ot Sgy FrEKind WAE

Toll mode:  ON auto print:  OFF
farmat:  SINGLE  ch view: SETTING

draw range zoom fodivl eos.  flt
J 2omy ] C ZOmyy  3.000  OFF
20my st 2om)  3.00N - OFF

(0 adjust)
t0-MEASUREMENT

Logic channel A, B

(10) Voltage axis (X, Y axis) range
O Set the voltage value for 1 DIV along the voltage axis
direction (vertically).
O The channel 1 is shown along the X axis and the
channel 2 is shown along the Y axis (at X-Y plot).

Selection

MEMORY+ (sts) 96-08-06 09:47:07" 20. 50. 100, 200
tife:  200ms/DIY  Prtokind:  WAYE | 500 mV/DIV
shot: 00TV Memory recorder 1 2 5 10. 20
toll mode:  ON  auto print:  OFF Recorder r &1 D ’ )
format:  SINGLE  ¢h wiew:  UPLOW 50 V/DIV
draw tange zoom (/div) pos.  flt 100 V/IDIV
chl:N 0V x1C 20m¥) 3.000  OFF
cheiD Jomy x1C Z0mvi 3.00W  OFF 20, 50, 100, 200,
chi:m (0 adjust}
chB:0 10-MEASREMENT RMS recorder 500 mV/DIV
1aay szuuzgéélhml SU 2U LU Soany Zeamy 1 1, 2, 5, 10, 20,

50 V/DIV

Flashing cursor

5.2 Basic Setting Items of Each Function
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(11) Input coupling
It sets the coupling condition of the input signal.

Selection

The input signal is directly

g Ty ]| | pe | e e e
| A1 A S | component o be measured
1 chB:0 Lo-HEASUREMENT ‘ s i

LB G i The input signal is not

GND (/;7) connected. This allows the
Flashing cursor zero position to be checked.

(12) Magnification/compression along the voltage axis range
For each channel, set the magnification/compression ratio
along the voltage axis.

- — Selection
draw tange zoom (/divi pos.  flt
chi-m Zoni M 20mv) 3.00W  OFF |,
chin cony 0 e SO0 OFE Memory recorder
t0-MEASLREVENT | Recorder x 4,x2,x1,x1/2

RMS recorder

Lo 0 J

Flashing cursor

5.2 Basic Setting Items of Each Function
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(13) Position

O Set the zero position for each channel.

O When the magnification/compression ratio is set to x 1,
the selections are from -0.4 DIV to 6.4 DIV. Refer to the
table on the next page for other selections.

0 When the position setting is 3 DIV, 0 V appears at the
center of the screen (50% position).

O When the magnification/compression ratio is set to x 1, if
set the position to 0 DIV, 0 V appears at the 0% position
of the screen, and if set the position to 6 DIV, 0 V appears
at the 100% position of the screen.

O The range for the position varies according to the
magnification/compression ratio along the voltage axis.

draw Tange zoom (/divy  Pas fit
o1l 20my 0rF
2omy vl Zlmv
chi:m J
[ plsHi]
. Ol
Flashing cursor
Magnification/
compression ratio x 12, x 1 x 2 x4
Position (DIV) -04t06.4 | -6.8t0 12.8 | -19.6 to 25.6
(DIV)

If the applied voltage to the analog inputs exceeds the
maximum input voltage, at x 1/2 compression setting, the
waveform is displayed as figure below. Change the
voltage axis range.

(G Trio: AUTO CHL LIV T
L s w1 cers OFF o P . .
S L o) Magnification/compression ratio
oy j
Sy
» \ /
BN LA D v G0

5.2 Basic Setting Items of Each Function



43

The position has the significance shown in the figure

below. It is possible to display the hidden portion of the
waveform, according to the relative position of the
displayed section at which 0 V appears.

Time axis waveform

A/D Data
511—+ Disqlgw
Displa}A
Display
i 0 DIV 3DV | |

25677 0V) \ 6 DIV

Oo0oo - v \/
Position 0 DIV 3 DIV 6 DIV
The X-Y combination of waveforms

[0 axis

5111 0 DIV
Display
3 DIV
Display
6 DIV 0 DIv
256 - -
Display
(O]
3 DIV
6 DIV
S 1 : I O axis
0 256 (0 V) 511

In the X-Y CONT recorder function, since the time axis

waveform for each channel is not stored, even if the
position is changed after the measurement, the hidden
portion of the waveform can not be seen.

5.2 Basic Setting Items of Each Function
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(14) Filter
O Set low-pass filters (cut-off frequency) which is inside of
the analog inputs and restricts frequency.
O This filter has the good effect of getting rid of the
following phenomena:

1. In case of level recording in the Recorder function
mode, because of high speed sampling and wide band
amplification, the influence of ripple components and
noise in the signal can thicken the recording line.

2. The case in which the recording line becoming thick
because ripples are present in the output such as
transducers.

3. Pulse type noise in the RMS recorder function.

!

draw tanse zoon (/div)  POS. fit i
Ty T 2l ) S || SClECtiON
che:0  20my 3

Chi:l 5

i chB:0
[ OFF REiRE oHz

=
Bl

Memory recorder
Recorder OFF, 500 Hz, 5 Hz
RMS recorder

NT

Flashing cursor

(15) Trigger setting
Refer to Chapter 11, Trigger Function" to find out about

the trigger setting.

(16) Print types
Set either print out the measured data in waveform or in
numerical form. Refer to Section 5.4.2,“ Setting the Style
for Recording on the Printer."

(17) Roll mode (Memory recorder only)
It is possible to see the waveform rolled like the Recorder
function in slow time-axis ranges below 20 ms/DIV. Refer
to Section 6.5, Roll Mode Function."

5.2 Basic Setting Items of Each Function
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(18) Automatic printing
It automatically records into the printer. Refer to Section
5.4.3, Recording on the Printer."

(19) Numerical calculation (Memory recorder only)
It is possible to calculate the waveform data. Refer to
Section 6.7, Numerical Calculation."

(20) Zero adjustment
It adjusts the waveform position at the position value
when the input voltage is 0 V. Refer to Section 5.5, Zero
Adjustment.”

5.2 Basic Setting Items of Each Function
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5.3 Starting and Stopping Measurement

Pressing the key starts measurement. While
measurement is taking place, the LED above the[sTART]
key is illuminated green. When measurement has
finished, the LED goes out.

Method

1. Press the key.

LED '0) Measurement will start.
- 2. Press the key.
START Eﬂ Measurement will stop.

key key

5.3.1 Measurement Starting and Stopping in the
Three Trigger Modes

(1) When the trigger mode is SINGLE:

0 Press the [START| key and if the trigger conditions hold, an
amount of data of length equal to the recording length
will be read in and stored.

0 Without pressing the key, the system will go into
the measurement finished state.

(2) When the trigger mode is REPEAT:

O Press the key, and if the trigger conditions hold,
an amount of data of length equal to the recording length
will be read in and stored.

O Thereafter, every time the trigger conditions hold, data
will be read in and the contents of the memory will be
overwritten.

U Press the key or change the trigger mode to
SINGLE to terminate measurement.

5.3 Starting and Stopping Measurement
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(3) When the trigger mode is AUTO:

O Press the key and wait one second for the trigger
conditions to hold. After that whether or not the trigger
conditions hold, an amount of data of length equal to the
recording length will be read in and stored.

O Thereafter, repeatedly, data will be read in and the
contents of the memory will be overwritten.

[ Press the[sTop| key or change the trigger mode to

SINGLE to terminate measurement. .

5.3.2 Stopping Measurement (in the Memory
Recorder Function)

0 During reading the waveform data in the range which the
setting of the time axis range is more than
20 ms/DIV, even if the[sTop| key is pressed, the LED
above the [START] key is illuminated and measurement
operation continues until reading in and storage of
waveform data has finished.

0 If the time axis range is 20 ms/DIV or less, the waveform
is displayed to the sampled point. When setting the
trigger mode to REPEAT or AUTO and stopping the
operation after reading the waveform data, change the
trigger mode to SINGLE without pressing the [STOP| key.

0 When waiting for the trigger, press the[sTop| key, and
this stops the reading in and storage of the waveform.
The last waveform is displayed at this time. If the trigger
mode is SINGLE or the recording length is more than
400DV, the waveform is not displayed.

5.3 Starting and Stopping Measurement
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5.4 Printer Operations

5.4.1 Types of Recording and Functions

Manual print . . . °
Partial print . . ° 0
Auto print . ° ° 0

Screen copy print

e : Can be executed, O : Cannot be executed

While printing out, the back light forcibly goes off.

5.4.2 Setting the Style for Recording on the
Printer (Types of print)

0 There are two styles of recording on the manual and
partial print; waveform (WAVE) and numerical values
(LOGGING). Either of these can be selected.

0 In the X-Y CONT recorder function, the recording as
numerical values is not possible.

5.4 Printer Operations
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MethodO (on the status screen)

*MEMORY

tstts)

Ho-12-24 09:58:42

pri kind: [KEEENINE

interval: 1
auto pring:  OFF
ch wiew: / UPSLOW

time:
ahot:
Toll mode:
format:

Sne/ 1Y

O
SIMGLE

Flashing cursor

Selection

1. Move the flashing cursor to prt kind.

2. By using the 0] and [0 ] keys, select
WAVE or LOGGING.

3. When LOGGING is selected in step
2., move the flashing cursor to
interval and set the data sampling
interval to be printed out.

Memory recorder
Recorder
RMS recorder

1, 8, 16, 40, 80, 160, 400, 800, 1600
samples

WaveformOd O

(o5
w ) A/ﬂ».-\\\\
i ;/ - \
ak/ \
\
N
-1
e B
Numerical lzggggg (Ht

0.00's +175.00m
162504 250,000
+1.250m +375.000V
+1.8750 375000V
+2.5000 500000V
3,150 500.00m¥
+3.750ms +625.000¥
+4.37505 +750.000V
.00 +750.00mY
15,6255 875,000
+5.250ms +875.000¥
+6.87505 +1.0000 ¥
+1.0000 ¥

+7.500ns

UL MOMORY SOmS /1Y ¢ 50ms
®

1 DIV equals to 80 samples.

1) tTim: 56 02-20 16:37:30
e Fity

\)( \ // N

/ \ //'/ \\

/7 p \,
- \\\\\\‘_A,,:>4’ - ~
A S
e NOTE In the Recorder and
-125.00nW RMS recorder function,
+00. 000 .
‘f’%gmi however the maximum
+2850.00nY ni
375000 and minimum values
*@gm are saved in memory
625 00nY .
STE. 00 as data, the maximum
+875.00nV . .
000V value is printed out as
+1.120 ¥ H P
A0 numerical printing.
1370V

5.4 Printer Operations
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5.4.3 Recording on the Printer

(1) Manual printing (all function)

0 This prints out the stored data from one measurement for
its entire recording length.

0 Since the measurement data is saved in memory, it can
be reprinted as many times as required.

Method

1. When measurement is finished,

press the [PRINT| key. (The A and B
(reen | [prnt] [coPy | cursors displayed on the screen are
| | not printed.)

PRINTER

ey
ey
ey

0 The recording as numerical values can not be performed
in the X-Y CONT recording function.

0 Pressing the key except during measuring, the
recording paper is fed.

(2) Partial printing (Memory recorder, Recorder, RMS recorder
function)

0 Using the A and B cursors, print out only the desired
portion of the entire length of the recording. The part of
the waveform delimited by the two cursors is printed.

0 When only A cursor is used, the waveform data from the
A cursor is printed out.

5.4 Printer Operations
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Method (on the Waveform screen)

SR AT O L 00 ¢
paoms AL o KA 1. Using the A and B cursors,

_ ,\1 tf? _4,5?] ,HZ, : indicate the part of the waveform

/: t"‘\ , /_T\_ ‘/' which is desired to record. (Refer

: “\//J: 5 \\/ to Section 10.1,“ Using the A and
fo B cursors."

“mmﬂﬂmmmﬂﬂﬂ 2. Press the [PRINT] key.
A0 0 54 S0

This portion is printed out

0 Partial printing can be used for both waveform printing
(WAVE) and numerical printing (LOGGING).

0 When the roll mode is set to ON (only Memory recorder
function) at the auto-printing, the partial printing is not
possible. (Refer to Section 6.5, "Roll Mode Function.")

(3) Auto print (Memory, Recorder, RMS recorder function)

0 When the view is enlarged along the voltage axis,
printouts on the printer will also be enlarged in the same
manner. The auto printing can be used for both
waveform printing (WAVE) and numerical printing
(LOGGING).

0 After reading the waveform data, the data is
automatically printed out. (Memory recorder)

0 Printing out simultaneously with the reading data.
(Recorder, RMS recorder)

0 Printing is not possible in the time axis range which is
faster than 2 s/DIV. (Recorder)

0 The intermittent printing rate differs depending on
whether power is being supplied through the AC adapter
or from batteries. (Refer to Section 12.3.4 "Intermittent
Printing").

5.4 Printer Operations
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Method (on the status screen)

[ MEMORY+ {stis]

*O6-06-06 09:51:59
ING

1. Using the CURSOR keys, move the
flashing cursor to auto print.

tﬁm?: 400u§%%%5 Prffklndl LOGG

by al 1NtETYE .

roll mode: 0N auto Print: 2. By using the @ and @ keys, select
I format:  SIMGLE  ch view: SE

o8N, If is selected, the
b printing out is not performed.

% 3 Press the [START| key. It prints out
il ; simultaneously with the data

reading.

drau J Tange zoom (/div) POS
c0my - x1¢ Um\!)

NG ‘
20my k1 20my)

Flashing cursor

In the Recorder and RMS recorder function, if the
printing interval is set to less than 80 at the start of auto
printing (auto print ON), the following warning message
appears and the interval is forcibly set to 80.

"WARNING 23: Can't set interval to 1-40"

(4) Screen copy printing (all function)
It is possible to make a direct hard copy of the screen
display when in the waveform screen, status screen,
trigger screen, or system screen.
Method

Press the key.

It is possible to supplement manual or auto printing of a
waveform with a listing or gauge. (Refer to Section 12.3.3,
"Listing and Gauge Functions.")

5.4 Printer Operations
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5.4.4 Head Up and Paper End

0 When the printer head is up, the printer will not operate.
An attempt to print produces the following error message:
"ERROR 2: Lower the printer lever."

0 If the printer paper runs out, printing stops.Cl An attempt
to print produces the following error message:

"ERROR 1: Reload the printer paper."

) ) 5
5.4.5 Head Temperature Protection Function .

O The printer has a thermal head equipped with a
temperature protection circuit. This cuts out operation of
the printer if the head temperature reaches a certain
level. It is therefore possible for the printer to stop
operating while in use, and temporarily feed blank paper.

O The tendency of the head temperature to rise is
exacerbated by a greater black area being printed, and by
a faster paper feed speed.[] Additionally, higher ambient
temperatures make it more likely that the head
temperature will rise and trip the protective mechanism.

0 When the temperature protection circuit operates and
printing is disabled, once the head temperature has
cooled enough printing is able to restart.

O If printing stops repeatedly, adjust the ranges to reduce
the area of black printed.

5.4 Printer Operations
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5.5 Zero Adjustment

This function provides for accurate adjustment of the
waveform to the origin position when inputting a zero
voltage. Use it for reading precise values from the screen,
a printed recording or to ensure accurate results from
waveform computations.

Method (on the status screen)

HEMORT:  (stist "O-05-07 09:50:34

time: 400us/DIY  Prt kind: LOGGING
shot: JO0IY interval:

voll mode:  OFF auto prind: O
format:  SINGLE  ch view:  SETTING

draw tange zoom {Adiv) pog. o It
chl:m Zomy =1t Zomvy  3.00% S00Hz
che:o z0my x10  20m¥) Iy (OFF
|

Flashing cursor

1. Using the CURSOR keys, move the

flashing cursor to [((ELIISS).
2. Press the[sTART] key.

0 Zero adjustment should be performed after about 30
minutes of warm-up at the powering on.

0 Zero adjustment cannot be performed while measurement

is taking place.

5.5 Zero Adjustment
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Chapter 6
Memory Recorder
Function Mode

6.1 What is the Memory Recorder

Function? n

6.1.1 Introduction

In this function mode, once the input signal has been
stored in the memory of the 8804, it can be subjected to
various forms of processing. By recording the data, a
great number of useful ways become possible.

(1) Once an input signal has been stored in the memory, it
can be displayed and recorded.

(2) Recording can be performed for all input channels along
the same time axis. Allowing the signals to overlap
makes it easier to see their relative relationships.

(3) The maximum sampling speed is 400 kS/s.
(4) The maximum recording capacity (recording length) is
64 K words divided by the number of channels.

(Corresponding to 800 DIV, when channel 1 is in use.)

(5) The time axis range scale can be set to any of 18 levels,
from 200 p s/DIV to 2 min/DIV.

6.1 What is the Memory Recorder Function?
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(6) Magnified and compressed display and recording are
available, both along the time axis and along the voltage
axis.

Along the time | x 10, x 5, x 2, x 1, x 1/2, x 1/5, x 1/10,
axis x 1/20, x 1/50, x 1/100

Along the voltage

axis x 1/2,x 1, x 2, x4

(7) Three types of display format can be chosen from. For a
time axis waveform, SINGLE, DUAL, and for X-Y display
and recording are available.

(8) Partial printing is available. From a recorded waveform,
it is possible to extract and print only the section which
one desires to see.

(9) Reprinting is available. Once a waveform has been
recorded, it can be printed as many times as desired.

(10) With the pre-trigger function, it is possible to inspect the
signal before the trigger point.

(11) The conversion to the X-Y waveform plot is possible.

(12) With the calculation functions, a captured waveform can
be analyzed.

6.1.2 Finding Reference Material in This Manual

(1) Basic setting items (refer to Section 5.2, "Basic Setting Items
of Each Function").
There are time axis range, magnification/compression
along the time axis range, recording length, waveform
display, voltage axis range, input coupling,
magnification/compression along the voltage axis range,
position, and filter.

6.1 What is the Memory Recorder Function?
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(2) Start/stop measurement operation. (Refer to Section 5.3,
"Starting and Stopping Measurement.")
Measurement is started by pressing the [START] key and

finished by pressing the key.

(3) Printing function (Refer to Section 5.4, "Printer Operations.")
There are two styles of recording; waveform (WAVE) and
numerical values (LOGGING).

There are four methods of printing, manual printing,
partial printing, auto printing, and screen copy printing.

Adjustment.")

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

(4) Zero adjustment function (Refer to Section 5.5, "Zero n

(5) A and B cursors operations (Refer to Section 10.1, "Using
the A and B Cursors.")
The time differences, frequencies, and voltage differences
getting a direct digital can be readout on the waveform
screen.

(6) Waveform scrolling function (Refer to Section 10.2,
"Waveform Scrolling.")
The waveform can be scrolled vertically and horizontally.

(7) Roll mode (Refer to Section 6.5, "Roll Mode Function.")
In the time axis range which is less than 20 ms/DIV, after
triggering, it is possible to start waveform display
simultaneously with the waveform readout, scrolling just
as during operation in the Recorder function mode.

6.1 What is the Memory Recorder Function?
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(8) Screen setting (Refer to Section 5.2, "Basic Setting Items of
Each Function" - (4).)
Three types of screens (display format) can be selected.

(9) Waveform X-Y plot (Refer to Section 6.6, "Using X-Y
Waveform Plots.")

(10) Channel information function (Refer to Section 5.2, "Basic
Setting Items of Each Function" - (8).)

(11) Trigger function (Refer to Chapter 11, "Trigger Function.")
It is possible to select a suitable trigger from the many
types of triggers available. Level trigger, window-out
trigger, logic trigger, voltage drop trigger can be used as
the internal trigger.

(12) Numerical calculation function (Refer to Section 6.7,
"Numerical Calculation.")
Waveform parameter calculation can be performed.

(13) Scaling function (Refer to Section 12.4.1, "Scaling
Function.")
The scaling function allows the units and numerical
values for the input voltages to be converted, so that they
can be directly read out as physical values of the
parameters which are being measured.

(14) Comment input function (Refer to Section 12.3.9,
"Appending Comments.")
Instead of making handwritten memos on recordings,
comments can be input.

(15) List and gauge functions (Refer to Section 12.3.3, "Listing
and Gauge Functions").
These functions provide voltage axis scales and listings of
settings on printed recordings.

6.1 What is the Memory Recorder Function?
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6.2 Display Screens

(1)Status screen

mmmn STE)
time:  200us/Dl V
shot: 2001y
ml i lde OFF
fﬂlﬂit SIMGLE

T 9:57:09

©®

interva

auto print
choview:

pri kird: LOGGING

draw range zoom Lsdivl POS.
chi-w /Ow Al
che:0 100 10 100°Y ! 3000

s
EHB.D \

20m 1 3005

0 adilet
to— r~4EA5UREMENT

1: 14 @
: FET
S —@©

a4

ﬂFF

FrCoRD el roonT Syt

@

(O Function

Memory, Record, RMS,
XY CONT, System

Select function.

(2) Time axis range

200, 400 p s/DIV

1, 2,5, 10, 20, 50, 100,
200, 500 ms/DIV

1, 2,5, 10, 30 s/DIV
1,2 min/DIV

Set the time for 1 scale
(1 DIV).

The sampling period is
1/80th of the set value

for the time axis range.

(3 Recording length

20, 50, 100, 200, 400 DIV
(channel 1, 2)
800 DIV (ch 1 only)

The length of recording
for one measurement
operation (the number of
DIV) can be set.

(@ Roll mode OFF, ON Display simultaneously
with waveform reading.
(® Screen setting | SINGLE, DUAL, Set the style for

X-Y DOT, X-Y LINE

displaying waveforms on
the waveform screen
and recording them on
the printer.

(® Types of print

WAVE, LOGGING

Select whether the
printer output should be
waveforms (WAVE) or
numerical values
(LOGGING).

6.2 Display Screens
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(@ Print interval

1, 8, 16, 40, 80, 160, 400,
800, 1600

When recording as
numerical value, set the
printing interval.

Auto-print

OFF, ON

Print simultaneously
with displaying the
waveform.

(9 Channel
information

SETTING, UP & LOW

Display information for
the input setting or
upper and lower limit
values on the waveform
screen.

Waveform
display

OFF, ON

Select whether display
waveforms or not.

@ Voltage axis
range

20, 50, 100, 200,
500 mV/DIV

1, 2, 5, 10, 20, 50,
100 V/DIV

Set the voltage axis
range for each channel.

@ Input coupling

V (DC), /> (GND)

Select the connection for
the input.

@ Magnification/
compression

x4, x2 x1, x1/2

Set the magnification/
compression ratio along

along the the voltage axis for each
voltage axis channel.
Position -0.4 t0 6.4 DIV Set the position for each
(magnification ratio; x 1) | channel.
@ Filter OFF, 500 Hz, 5 Hz Set the low-pass filters

to restrict the frequency
bands .

Zero adjustment

0 adjust

Perform the zero
adjustment.

@@ Numerical
calculation
screen

to-MEASUREMENT

Display the numerical
calculation on the
screen.

6.2 Display Screens
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(2) Waveform screen

© @

@\Wﬁﬂm ma SING ORL OFF
ol0ws =145 cer: OFF

‘I comy =1 0.00W 0 100¥ ¢l Q.00

JbBbObSE

@ Function Memory, Record, RMS, Select function.
XY CONT, System
(2) Trigger mode SINGLE, REPEAT, AUTO | Select whether to stop

after a single recording,
or carry out repeated

recording.
(3 Internal trigger OFF, LEVEL, OUT, LOG, | Set the internal trigger.
DIP
(@ Time axis range | 200, 400 p s/DIV Set the time for 1 scale

1, 2, 5, 10, 20, 50, 100, (1 DIV).

200, 500 ms/DIV The sampling period is
1, 2,5, 10, 30 s/DIV
1, 2 min/DIV 1/80th of the set value

for the time axis range.

(5 Magnification/ x 10, x 5, x 2, x 1, Set the magnification/
compression x 1/2, x 1/5, x 1/10, compression ratio along
along the time x 1/20, x 1/50, x 1/100 | 4pe time axis.
axis

(® A and B cursors | OFF, <, t, 0 The A and B cursors can

be used.

(@ Waveform OFF, ON Select whether or not
display display waveforms.

Voltage axis 20, 50, 100, 200, Set the voltage axis
range 500 mV/DIV range for each channel.

1, 2,5, 10, 20, 50,
100 V/DIV

6.2 Display Screens




62

(© Input coupling

V(DC), /> (GND)

Select the connection for
the input.

Magnification/
compression

x4, x 2, x1, x1/2

Set the magnification/
compression ratio along

(magnification ratio; x 1)

along the the voltage axis for each
voltage axis channel.
@ Position -0.4 t0 6.4 DIV Set the position for each

channel.

By level meter function, (Refer to Section 11.10, "Level
Meter Function.") the level of the analog input signal is

displayed on the waveform screen during waiting for the

trigger.

6.2 Display Screens
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(3) Trigger screen

AN

R

[ NEA (s %0507 101558 |

trig source: (R
LLchl,Ar OFF
che B OFF
Hoexternal:  OFF

L tris mode: SING
timer: OFF

Pre-trig:

| (O RECORD RMS SXYOONT SYSTEM

(O Function

Memory, Record, RMS,
XY CONT, System

Select function.

(2) Trigger source

AND, OR

Set whether the triggers

AND/OR are AND or OR.
(3® Internal trigger | OFF, LEVEL, OUT, Set the internal trigger.
LOGIC, DIP
(4) External trigger | OFF, ON Using of the external

input as a trigger source
is possible .

(® Trigger mode

SINGLE, REPEAT, AUTO

Select whether to stop
after a single recording
or carry out repeated
recording.

(® Pre-trigger

0, 5, 10, 25, 50, 75, 90,
95, 100, -95 %

Set the proportion in

percent of the recording
length of the signal that
comes before the trigger.

@ Timer trigger

OFF, ON

Used when recording at
a predetermined time.

6.2 Display Screens
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6.3 Basic Operational Procedures

6.3.1 Operational Flow

The flowchart below illustrates the sequence of operations
involved in using the memory recorder function.

( Start )

\

y

Turn the power ON

A

y

Connect the inputs

\

(C Status (stts) screen ))

A

y

Function setting

A

y

Set the time axis range (time)

A

y

Set the recording length
(shot)

A

Set roll

mode

A

y

Set the screen format

!

Set to the Memory recorder
function mode.

Set the input and storage speed
for the input signal waveform.

Set the length of the recording for
one measurement.

Like the recorder function, in time
axis range less than 20 ms/D1V,
the waveform can be scrolled.

Set the format type for the
waveform display screen.

6.3 Basic Operational Procedures
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A 4

Set printer output form
(prt kind)

\ 4

Set the auto-print function

A 4

Settings relating to the inputs

A 4

<< Trigger (trig) screen ))

v

Set the trigger conditions

A 4

<< Measurement ))

\ 4

Record on the printer

Set whether measurement data
will be sent to the printer as a
waveform or as numerical values.

Set whether or not printing will
occur simultaneously with screen
display.

Set the channels for which display
and recording will be performed.
Also set voltage axis range,
magnification/compression along
the voltage axis range, input
coupling, and filters.

Set the trigger source, the trigger
type and conditions, and the pre-
trigger.

Press the key and start

measurement.

After measurement has been
completed, print the results

6.3 Basic Operational Procedures
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6.3.2 Example of Operation

This example illustrates the procedure connecting the
8804 to an oscillator to measure and record a 8 Vp-p
1 kHz sine wave input.

(1) Turn on the power.
Turn on the power switch on the 8804.

(2) Connect the input.
Connect the oscillator to the input terminal of channel 1
of the 8804.
Set the oscillator so that it outputs a sine wave of
frequency 1 kHz and voltage of 8 Vp-p.

(3) Set the status screen.

TE-1o-15 13614
tue: et knd wE|| 1. Using the CURSOR keys and[o][0]
shot: ;
roll mode:  OFF  auto print:  OFF keys, set as same as the setting on
formats  SINLE  ch view: SETTING .

the figure left.

draw vange zoom ediv) o opos. 1t
chi:B 2¥ x10 2 Wi 3.0 OFF

ches 2oy 10 mvy SO0 OFF
|| Cha:0 10 adiugt)
i chB:Do o MEASUREMENT

LTI RECORD RMS XYCOMT SYSTEM

(4) Set the trigger screen.

IR (trio)  96-06-07 10:17:32

119 source:  OR 1. Press the |[MENU/WAVE| key to display
o lewel o oslore fLE | :

ChLA: LEVEL ~ omy 4 OFF the trigger screen.

ch2.B: O 2. Using the CURSOR keys and [0}, [0]

xternal: 0 H
edernal: - o keys, set as same as the setting on
trig mode: SING  pre-tris 0%

timer: OFF the figure left.

{ AT RECORD RMS XYCONT SYSTEM |

6.3 Basic Operational Procedures
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(5) Set the waveform display.

WOWORT» Lr19:STAG LY T
s cor OFF 1. Press the key to display
; the waveform screen.
2. Using the CURSOR keys and[0],[0]
keys, set time axis
‘ magnification/compression to "
W oYyl 3000 O 20m x] a.omvl

(6) Begin measurement.

Press the [START| key.[] The LED above the key will light n

up and then the measurement starts.

(7) End measurement.
When storing in the memory of 20 DIV of data is
completed, the LED goes out and the system enters the
STOP condition, and the waveform is shown on the
screen.

(8) Print out.

L S
4 oxlCsrt -

a ~ N 1. Press the CO!DY key. T_he display

: ; copy as the figure left is recorded.

B ¥l G000 Z0mVod 300

6.3 Basic Operational Procedures
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2. Press the key. The manual print as the figure
below is recorded.

L?,,SU T B i R R L L P TS TR E "&u,\ L L0 IV R} '\uém':n‘ s
()
: - < SN
p
\ /N /N 7N
\\ // A / \\ / X
/ | / \ // \ / \
\ / \ / y / \
" I Ay
A / \ / \ \
\ /
\ / \ / \\ /. \
| // \ / N / \\
\
} N
el o A SRelRIAL
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6.4 Auto-Range Function

O The time axis range and the voltage axis range for the
input waveform are automatically set and shown on the
screen display.

O Taking the lowest numbered channel among the channels
for which waveform display is on, 1 to 2.5 cycles are
automatically set to be recorded as 8 DIV.

Method (on the waveform screen)
1. Press the left and right CURSOR keys simultaneously
and then press the key. n
2. After setting the range, the LED above the key will
light up and then the measurement is automatically
started.

NOTE 0 If there is only a small difference between maximum

value and the minimum value in the range of highest
sensitivity for the channel 1, the setting is made to the
time axis for the channel 2.

0 If the range cannot be determined, for channels 1 and 2 ,
a warning message appears, and measurement is stopped.

If measurement has started using the auto-range function,
only the items on the next page are changed:

6.4 Auto-Range Function
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Time axis range, input range, zero

position value Set automatically.

Trigger source (channels 1 and 2), trigger

level value Set automatically.

Set to OFF, V

Input filter, and input coupling (DC)

Trigger type, slope, and filter Set to level, rising

(1), or OFF.
External trigger and timer trigger Set to OFF.
Trigger mode Set to AUTO.
Pre-trigger Set to 10 %.
Magpnification/compression ratio along the Setto x 1.

time and voltage axes

6.4 Auto-Range Function
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6.5 Roll Mode Function

O This function is only available in the time axis range
which is less than 20 ms/DIV when the screen is set to
SINGLE or DUAL.

O With the roll mode setting OFF, after the start of
measurement, because usually auto-print is only
performed after one recording length of data has been
completely sampled, during low speed sampling it takes a
long time to complete the printing.

O If roll mode is enabled (ON), after triggering, it is possible
to start waveform display and print by the auto-print n
simultaneously with the capturing waveform, just as
during operation in the Recorder function mode.

Method (on the status (stts) screen)

TR TR IR TR
e SOV ertond: Lonang |, - Using the CURSOR keys, move the

shot: 400D1Y¥ Interval:
ol mode: W auto Pront: flashing cursor to roll mode.

OFE
format:  SIMGLE  choview:  SETTING ‘ 2 By using the@ and@ keys set to

—

drap range zoom {/div) Pos

o

chi:m 20mY 10 20m)
chein 100V x1f 100V
chd:o
chB:a

* OFF |

500
OO0 OFF
sl

If the roll mode is enabled, the partial print by using the
A and B cursors is not performed with auto-print ON.

6.5 Roll Mode Function
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6.6

Ch 2

Y axis
Ch 1 Input waveform
0 X axisO
X-Y plot
—
Input waveform
Oy axisO
X axis

Using X-Y Waveform Plots

O Setting the screen displays to X-Y DOT or X-Y LINE
allows for X-Y combination of waveforms.

O The channel 1 is shown as X-axis and the channel 2 is
shown as Y-axis.

O Magnification and compression along the voltage axis are
also effective for X-Y plots.

00 Using the A and B cursors, the X-Y plot can be made for
the data between the A and B cursors.

X-Y DOT, X-Y LINE
Display and record as one graph.

The difference between X-Y DOT and X-Y LINE is

whether the linear interpolation is performed or not.
(Refer to Section 5.2, "Basic Setting Items of Each
Channel- (7) "Line style.")

6.6 Using X-Y Waveform Plots
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Method (on the status "stts" screen)

SHEWORT=  (Stte) 050807 10:19:90

s SR ek W 1. Using the CURSOR keys, move the

shat: 20014 .

roll modes QN asto et OFF flashing cursor to format.

format:  ESEMAN  ch view: SETTING 2. By using the IEI and IEI keys, set to

drai yange zoom {/div) Pos. fit - -

SR e 1 X-Y DOT or X-Y LINE.

hor o 20ny x10 20mv) 3.000  QFF
(0 adjust)
+0-MEASUREMENT

SINGLE DUAL TR X-YL INE ‘

Cl
Cl

On the X-Y DOT and X-Y LINE screens, the following
items can be set.

@ Function
T : — @ Trigger mo_de
® trisSIE | j .. @ Internal trigger
@ v ‘ @ Time axis range
@ 0.0y

® A [0 B cursors
® X and Y axes range
i @ Input coupling

Z00ns :
@\rgr- OFF |

%
%E\léftyk

@(X axls) S T Magnification/compression
(Y axis) ‘ along the X and Y axes range

© Position

6.6 Using X-Y Waveform Plots
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6.7 Numerical Calculation

For sampled waveform data or for waveform data which
is the result of waveform calculation processing, the
following types of calculation can be performed:

(1) Maximum values and time to maximum values
(2) Minimum values and time to minimum values
(3) Peak-to-peak values

(4) Mean values

(5) Rms values [

(6) Area values

O The result of each of these types of calculation appears as
a numerical value.

O If the A and B cursors are not being used, the calculation
is performed for all of the data. When the cursors are
used, the calculation is performed for the data between
the A and the B cursors.

O The settings relating to the calculation functions are
made on the numerical calculation screen.

On the status (stts) screen

FObEMRT>  (stis) 96-12-15 13:58: 07

t&nﬁ:: 2[:]0“%%%'\: Pri kind:  HAVE 1. Move the flashing cursor to

shot: SODTY W n

toll mode:  OFF  auto print:  OFF | (0-MEASUREMENTRS and press the IEI
format:  SINGLE  ch wiews SETTING key the screen changes to the

o draw tange zoom {sdil opos. o 1t i i

e L o T numerical calculation screen.[]

che: Zimy o w1 20n)
chi:0

chB:0

2. Move the flashing cursor to

| "TRIAR" and press the 0] key, the
‘ status screen will be returned.

10-MEASUREMENT

6.7 Numerical Calculation
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Method (on the numerical calculation "measure" screen)
TR e w17 1wesr] - Using the CURSOR keys, move the

| feasurenent @ (exec) flashing cursor to measurement.l]
F‘T;I”til ?‘EF Set to "BN" by pressing the[o]and 0]
0.1 WA
o 2: MIN keys.
No- 3: P-F 2. Using the CURSOR keys, move the
No-4: MEAN

flashing cursor to print.00 Select ON
or OFF (whether the results of
calculation is printed out or not ) by
pressing the E or@ keys.
3. Using the CURSOR keys, move the flashing cursor to
No.1 to No.4. Select the types of calculation by
pressing the@ and |E| keys. Up to four calculations n
can be set simultaneously.

} t0-5TTS
L OFF WY

Selection

OFF, MAX, MIN, P-P, MEAN, RMS, AREA

4. Case A When the calculation is performed
simultaneously with the waveform reading.

Press the key.

Case B When the calculation is performed on
measurement data that have already been
read in.

Using the CURSOR keys, move the flashing

cursor to [X8. Press the key.

6.7 Numerical Calculation
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5. On the waveform screen, the waveform and results of
the calculation are displayed together.

L ORI e [N X
ME P

AKX
MIN

B AR AR
SRS p[EoTear

g0
It
{
3
0
C)

[

|

|

. P:P RLLUL
z ‘\I{@N .%w,'\.!.;.«nvlm\;’/' ]

0 The results is automatically recorded on the printer when
print setting is ON.

0 The calculation can be performed as many times as
desired on the reading waveform data.

6.7 Numerical Calculation
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Details of the various calculations

(1) Maximum value (Max)
0 The maximum value of the waveform data is shown (in
volts).

Time to maximum value (Max-Time)
O The time period from the moment that triggering
occurred till the maximum value is shown (in seconds).
O If the maximum value is attained twice or more in the
data, the first point is took as the maximum value.

(2) Minimum value (Min)
O The minimum value of the waveform data is shown (in

volts).

Time to minimum value (Min-Time)

O The time period from the moment that triggering
occurred till the minimum value is attained is shown (in
seconds).

O If the minimum value is attained twice or more in the
data, the first point is took as the minimum value.

(3) Peak-to-peak value
The peak-to-peak value (the difference between the
maximum value and the minimum value) of the waveform
data is shown (in volts).

(4) Mean value
O The average value (in volts) of the waveform data is
shown.
O The equation used for the calculation is as follows:

— 1 o
Th lue d = —— d;
e mean value n+1iz;

n: number of data samples
d;: the ith data value of the source channel

6.7 Numerical Calculation
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(5) RMS value
O The rms value (in volts) of the waveform data is shown.

O The equation used for the calculation is as follows:

RMS value =

n: number of data samples
d;: the ith data value of the source channel

(6) Area value
O The value of the area from the origin position for the

waveform (the point corresponding to 0 V) to the signal

waveform is shown in volt-seconds.
O If the A and B cursors are in use, the area between A and

B cursors is displayed.
O The equation used for the calculation is as follows:

n
The area value A — Z|di| -h
i=0

n :the number of data samples
d; : the ith data value of the source channel

h = A t: sampling period

If scaling has been set, calculation will be executed after

scaling the waveform data. (When scaling, the calculation

will be slowed down.) The unit of the waveform value is
the unit to be set. (Refer to Section 12.4.1, Scaling

Function.")

6.7 Numerical Calculation
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6.8 Memory Recorder Function Possible
Recording Time

TMe/ply | Sampling | REGorEing
period capability

200 p s/DIV 2.5u s 0.16 s
400 5 0.32s
1 ms/DIV 12.5 0.80s
2 25 16s
5 62.5 4s
10 125 8s
20 250 16 s
50 625 40 s
100 1.25ms 1min20s
200 25 2min40s
500 6.25 6 min 40 s
1 s/DIV 12.5 13 min 20 s
2 25 26 min 40 s
5 62.5 1 h0 6 min
100 125 2 h 13 min
30 375 6 h 40 min
1 min/DIV 750 13 h 20 min
2 1.5s0 26 h 40 min

Calculated with recording length 800 DIV.

(only channel 1 is in use)

6.8 Memory Recorder Function Possible Recording Time
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6.8 Memory Recorder Function Possible Recording Time
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Chapter 7
Recorder Function Mode

7.1 What is the Recorder Function?

7.1.1 Introduction

In this function mode, the input signal is displayed and

recorded in real time.

(1) Real continuous time recording is possible.

(2) Recording can be performed for all input channels along
the same time axis. Allowing the signals to overlap
makes it easier to see their relative relationships.

(3) The chart speed (time axis scale) can be set to any of 13
levels, from 200 ms/DIV to 1 h/DIV (200 ms to 1 s/DIV for
display only).

(4) High speed sampling.
Because sampling can be done at speeds of 2.5 u s
independently of the printing speed, envelope observation
is possible.

(5) The waveform can be scrolled.
While continuous real time recording is taking place, the
last about 200 DIV of waveform including the screen is
held in memory.O0 Accordingly, this previous part of the
waveform can be scrolled back to and observed.

7.1 What is the Recorder Function?
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(6) There are two display formats to choose from.
SINGLE and DUAL of time axis waveform are available.

(7) Reprinting is available.
The waveform held in memory (the last about 200 DIV
including the screen) can be printed as many times as
desired.

7.1.2 Finding Reference Material in This Manual

(1) Basic setting items (Refer to Section 5.2, "Basic Setting
Items of Each Function")
There are time axis range, compression along the time
axis range, recording length, waveform display, voltage
axis range, input coupling, magnification/compression
along the voltage axis range, position, and filter.

(2) Start/stop measurement operation (Refer to Section 5.3,
"Starting and Stopping Measurement.")
Measurement is started by pressing the key, and
finished by pressing the key.

(3) Printing function (Refer to Section 5.4, "Printer Operations.")
There are two styles of recording; waveform (WAVE) and
numerical values (LOGGING).

There are four methods of printing; manual printing,
partial printing, auto printing, and screen copy printing.

(4) Zero adjustment function (Refer to Section 5.5, "Zero
Adjustment.")
This function provides for accurate adjustment of the
waveform to the origin position when a zero voltage is
input.

7.1 What is the Recorder Function?
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(5) A and B cursors operations (Refer to Section 10.1, "Using
the A and B Cursors.")
The time differences, frequencies, and voltage differences
getting as digital value can be readout on the waveform
screen.

(6) Waveform scrolling function (Refer to Section 10.2,
"Waveform Scrolling.")
The waveform can be scrolled vertically and horizontally.

(7) Screen setting (Refer to Section 5.2, "Basic Setting Items of
Each Function"- (4).)
There are two types of screens (display format) to select.

(8) Channel information function (Refer to Section 5.2, "Basic
Setting Items of Each Function"-(8).)

(9) Trigger function (Refer to Chapter 11, "Trigger Function.")
The suitable trigger can be selected from the many types
of trigger available.

Level trigger, window-out trigger, and logic trigger can be
used as the internal trigger.

(10) Scaling function (Refer to Section 12.4.1, "Scaling
Function.")
The scaling function allows the units and numerical
values for the input voltages to be converted, so that they
can be directly read out as physical values.

(11) Comment input function (Refer to Section 12.3.9,
"Appending Comments.")

(12) List and gauge functions (Refer to Section 12.3.3, "Listing
and Gauge Functions.")

7.1 What is the Recorder Function?
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7.2 Display Screens

(1) Status screen

@w Teits) OB 124018 /@
~ time:r 200ms/DIV  prt kind: LOGGING
(3)— shot: Nt ntereat: 12—
' auto print:  OFF +
:>—; Fformat:  SIMGLE  chowiew: SETTING 7»
draw tange zoom (Adivy pos. o flt
Lhim o ooiseere @3
che:o 100« 100v) 3.00  OFF
r:lpﬁ'.:u (0 adust) |
! chb:n \\@
‘ MEMURY BMS HYCONT SVSTEM

(O Function

Memory, Record, RMS,
XY CONT, System

Select function.

(2) Time axis range

200, 500 ms/DIV, 1 s/DIV
(display only)

2,5, 10, 30 s/DIV

1, 2, 5, 10, 30 min/DIV

1 h/DIV

Set the chart speed.
Set the time for 1 scale
(1 DIV).

(3 Recording length

20, 50, 100, 200, 400,
CONT

The length of recording
for one measurement
operation (the number of
DIV) can be set.

(@) Screen setting

SINGLE, DUAL

Set the style for
displaying waveforms on
the waveform screen
and recording them on
the printer.

(® Types of print

WAVE, LOGGING

Select the style for
recording on the printer.

(® Print interval

1, 8, 16, 40, 80, 160, 400,
800, 1600

When recording as
numerical value, set the
printing interval.

(@ Auto-print

OFF, ON

Print out simultaneously
with the waveform
display.

7.2 Display Screens
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Channel SETTING, UP & LOW Display information for
information the input setting or
upper and lower limit
value on the waveform
screen.
(© Waveform OFF, ON Select whether display
display waveforms or not.
Voltage axis 20, 50, 100, 200, Set the voltage axis
range 500 mV/DIV range for each channel.
1, 2,5, 10, 20, 50,
100 Vv/DIV

@D Input coupling

V (DC), /7 (GND)

Select the connection for
the input.

@ Magnification/
compression

x4, x2 x1, x1/2

Set the magnification/
compression ratio along

along the the voltage axis for each
voltage axis channel.
@3 Position -0.4 to 6.4 DIV Set the position for each
(magnification ratio: x 1) | channel.
Filter OFF, 500 Hz, 5 Hz Set the low-pass filters

to restrict the frequency
bands.

@ Zero adjustment

0 adjust

Performs the zero
adjustment.

If the printing interval is set to less than 80 at the start
of auto-printing (auto print ON), the following warning

message appears and the interval is forcibly set to 80.
"WARNING 23: Can't set interval to 1-40".

7.2 Display Screens
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(2) Waveform screen

2

R Ty 19:SING (R OFF
(@—+ 2 «1 csr: OFF

© g

VB 2O ] 0000 0 1004 «]  0.00W

FTEOODD OO DD h
(Ch 1) (Ch 2)

(@ Function

Memory, Record, RMS,
XY CONT, System

Select function.

(2) Trigger mode

SINGLE, REPEAT

Select whether to stop
after a single recording,
or carry out repeated
recording.

3 Internal trigger

OFF, LEV, OUT, LOG

Set the internal trigger.

(@) Time axis range

200, 500 ms/DIV, 1 s/DIV
(display only)

2,5, 10, 30 s/DIV

1, 2, 5, 10, 30 min/DIV

1 h/DIV

Set the chart speed.
Set the time for 1 scale
(1 DIV).

(5 Compression
along time axis

x 1, x 1/2 x 1/5,x 1/10,
x 1/20, x 1/50

Set the compression
ratio along the time axis
for each channel.

(® A and B cursors | OFF, <, 1,0 The A and B cursors can
be used.
(@ Waveform OFF, ON Select whether display
display waveforms or not.
Voltage axis 20, 50, 100, 200, Set the voltage axis
range 500 mv/DIV range for each channel.
1, 2,5, 10, 20, 50,
100 V/DIV

(© Input coupling

V (DC), /7 (GND)

Select the connection for
the input.

7.2 Display Screens
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Magnification/ x4, x2,x1,x1/2 Set the magnification
compression ratio along the voltage
ratio along the axis for each channel.
voltage axis

@ Position -0.4 to 6.4 DIV Set the position for each

(magnification ratio: x 1) | channel.

With the level meter function, the level of the analog

input signal is displayed on the waveform screen during
waiting for the trigger.
(Refer to Section 11.10, "Level Meter Function.")

7.2 Display Screens
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(3) Trigger screen

©

2

[

TE-08-07 10:50:21

am@g

chl, At

che, B:
external :

Timer:

TI0R

trig source: R
OFF
OFF

Lirig mode: SIMG

OFF

timing: START

OFF

L MEMORY SOOI RS #YCONT SYSTEM

(@ Function

Memory, Record, RMS,
XY CONT, System

Select function.

(2) Trigger source
AND/OR

AND, OR

Set whether the triggers
are AND or OR.

3 Internal trigger

OFF, LEVEL, OUT,
LOGIC

Set the internal trigger.

(@) External trigger

OFF, ON

Using of the external
input as a trigger source
is possible.

(® Trigger mode

SINGLE, REPEAT

Select whether to stop
after a single recording,
or carry out repeated
recording.

(® Trigger timing START, STOP Set whether start or
stop recording after the
trigger occur.

@ Timer trigger OFF, ON Use when recording at a

predetermined time is
required.

7.2 Display Screens
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7.3 Basic Operational Procedures

7.3.1 Operational Flow

The flowchart below illustrates the sequence of operations
involved in using the recorder function.

( Start )
v

Turn the power ON

Connect the inputs

\ 4
(C Status (stts) screen )

\ 4

Function setting Set to the Recorder function mode.

\ 4

Set the time axis range (time) Set the chart speed.

A\ 4
Set the recording length Set the length of the recording for
(shot) one measurement.

\ 4
Set the screen format Set the forn_1at type for the
1 waveform display screen.

7.3 Basic Operational Procedures
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Set printer output form
(prt kind)

\ 4

Set the auto-

print function

v

Settings relating to the inputs

(C Trigger (trig) screen ))

v

Set the trigger conditions

A 4

(C Measurement ))

A\ 4

Record on

the printer

Set whether measurement data
will be sent to the printer as a
waveform or as numerical values.

Set whether printing will occur
simultaneously with screen
display or not .

Set the channels for which display
and recording will be performed.
Also set voltage axis range,
magnification/compression along
voltage axis range, input coupling
and filters.

Set the trigger source, trigger type
and conditions, and trigger timing.

Press the key and start

measurement.

Print out the result of
measurement simultaneously with
the measurement start.

7.3 Basic Operational Procedures
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7.3.2 Example of Operation

(1) Turn on the power.

(2) Connect the input.

This example illustrates the procedure connecting the
8804 to an oscillator to measure and record a 8 Vp-p
1 Hz sine wave input.

Turn on the power switch of the 8804.

Connect the oscillator to the input terminal of channel 1
of the 8804.

Set the oscillator so that it outputs a sine wave of
frequency 1 Hz and voltage of 8 Vp-p.

(3) Set the status screen.

1. Using the CURSOR keys and [0],[0]
keys, set as same as the setting on

the figure left.

1. Press the [MENUMWAVE] key to display

the trigger screen.

2. Using the CURSOR keys and[0],[0]
keys, set as same as the setting on
the figure left.

U (stis) 90807 10:52:10
time:  Z00ms/BIV  prikind:  WAYE
shot: Z0D1Y
, auto print:__ OFF
format:  SINGLE  ch wiew: SETTIHG

drad Tange zoom ¢ it
dichl:m 2y wll OFF
lche:D aomy R OFF

[ | ch:O {0 adiust)

‘ thB:0

| MEMORY [IRRAQ RMS YCONT SYSTEM

(4) Set the trigger screen.

O (o7 95-00-07 10553

trig source: R

) level  slore flt

chl, A2 LEVEL oy T OFF
che.B:  OFF

external:  OFF

trig mode: SING  timing: START
timer: OFF
MEMORY RS XYCOMT_SYSTEM

7.3 Basic Operational Procedures
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(5) Set the time axis range.

FRETRD T oIG O LF7 G & _
| cboms csr: OFF 1. Press the |[MENUMWAVE| key to display

| ! the waveform screen.

i | -

2. Using the CURSOR keys and[0],[0]
keys, set the time axis
magnification/compression to "Sl".

B iyl 3.0 o Zmy k]l 3000

(6) Begin measurement.
Press the key. The LED above the key will light up
and then the measurement starts. The waveform will be
displayed on the screen simultaneously with triggering
occurs.

(7) End measurement.
When storage in the memory of 20 DIV of data is
completed, the LED goes out and the system enters to the
STOP condition, and the waveform is shown on the
screen.

(8) Print out.
Press the [PRINT| key. The manual print as the figure
below is recorded.

7.3 Basic Operational Procedures



93

Chapter 8
RMS Recorder Function
Mode

8.1 What is the RMS Recorder Function?

8.1.1 Introduction

In this function mode, the voltage value and DC signal for

the commercial power supplies are displayed and recorded
as the rms value.

(1) Real time continuous recording is possible.

(2) The 8804 is designed to measure commercial power
supplies (50/60 Hz) and DC signal.
The chart speed (time axis scale) can be set to any of 9
levels, from 5 s/DIV to 1 h/DIV.

(3) There are two display formats to choose from.
SINGLE and DUAL of time axis waveforms are available.

(4) Recording can be performed for all input channels along
the same time axis. Allowing the signals to overlap
makes it easier to see their relative relationships.

8.1 What is the RMS Recorder Function?
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(5) Magnified and compressed display and recording are
available, both along the time axis and along the voltage
axis.

Along the time

axis x 1, x 1/2, x 1/5, x 1/10, x 1/20, x 1/50

Along the voltage

axis x4, x 2, x1, x1/2

(6) Partial printing is available.
From a recorded waveform, it is possible to extract and
print only the section desired.

(7) Reprinting is available.
The waveform held in memory (200 DIV including the
display screen) can be printed as many times as desired.

(8) With the pre-trigger function, the signal before triggering
can be seen.

8.1.2 Finding Reference Material in This Manual

(1) Basic setting items (Refer to Section 5.2, "Basic Setting
Items of Each Function.")
There are time axis range, magnification/compression
along the time axis range, recording length, frequencies,
waveform display, voltage axis range, input coupling,
magnification/compression along the voltage axis range,
position, and filter.

(2) START/STOP measurement operation (Refer to Section 5.3,
"Starting and Stopping Measurement.")
Measurement is started by pressing the [START] key, and is

finished by pressing the [sTop| key.

8.1 What is the RMS Recorder Function?
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(3) Printing function (Refer to Section 5.4, "Printer Operations.")
There are two styles for recording; waveform (WAVE) and
numerical values (LOGGING).

There are four methods of printing; manual printing,
partial printing, auto-printing, and screen copy printing.

(4) Zero adjustment function (Refer to Section 5.5, "Zero
Adjustment.")
This function provides for accurate adjustment of the
waveform to the origin position when a zero voltage is
input.

(5) A and B cursors operations (Refer to Section 10.1, "Using
the A and B Cursors.")
The time differences, frequencies, and voltage differences
getting as digital value can be readout on the waveform

screen. n

(6) Waveform scrolling function (Refer to Section 10.2,
"Waveform Scrolling.")
The waveform can be scrolled vertically and horizontally.

(7) Screen setting (Refer to Section 5.2, "Basic Setting Items of
Each Function"- (4).)
There are two types of screens (display format) to select.

(8) Channel information function (Refer to Section 5.2, "Basic
Setting Items of Each Function" -(8).)

(9) Trigger function (Refer to Chapter 11, "Trigger Function.")
A suitable trigger from the many types of triggers
available can be selected.

Logic trigger and rms level trigger can be used as the
internal trigger.

8.1 What is the RMS Recorder Function?
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(10) Scaling function (Refer to Section 12.4.1, "Scaling

Function.")
The scaling function allows the units and numerical
values for the input voltages to be converted, so that they

can be directly read out as physical values.

(11) Comment input function (Refer to Section 12.3.9,

"Appending Comments.")
Instead of making handwritten memos on recordings,

comments can be input and printed on.

(12) List and gauge functions (Refer to Section 12.3.3, "Listing

and Gauge Functions.")
These functions provide voltage axis scales and listings of

settings on printed recordings.

8.1 What is the RMS Recorder Function?
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8.2 Display Screens

(1) Status screen

®\m« Tstis)  "96-06-07 1075408 /@
@[] time:  S/DIV P kind: LOGGING /®
shot: 2001Y  interval: 1
(@)—Hfreawency: 50z auto print:
@/, farmat:  SIMGLE  ch view: \.)ETT” 4@
dra Tande Zoom (/diy)  Pos. f
chLm 20V <10 20mY) 3. 00l SOOH
@ Gan BUr Xt B0 0 LUP% )
\ 10 adius _‘\
MEMORY /RECORD EF XVCONT SYSTEM
@ ®
@ Function Memory, Record, RMS, Select function.
XY CONT, System
(2) Time axis range |5, 10, 30 s/DIV 0 Set the chart speed.
1,2, 5,10, 30 min/DIV O | Set the time for 1 scale.
1 h/DIV (1 DIV)
(3 Recording length | 20, 50, 100, 200, 400, The length of recording
CONT for one measurement
operation (the number of
DIV) can be set.
@ Frequency 50 Hz, 60 Hz Select the frequency of

the commercial power
supplies to be measured.

(5 Screen setting SINGLE, DUAL Set the style for
displaying waveforms on
the waveform screen
and recording them on

the printer.
(® Types of print WAVE, LOGGING Select the style for
recording on the printer.
(@ Print interval 1, 8, 16, 40, 80, 160, 400, | Set the printing interval
800, 1600 for recording as

numerical value.

8.2 Display Screens
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Auto print

OFF, ON

Printouts
simultaneously with the
waveform display.

(9 Channel
information

SETTING, UP & LOW

Display information of
the input setting or
upper and lower limit
value on the waveform
screen.

Waveform
display

OFF, ON

Select whether display
waveforms or not.

@ Voltage axis
range

20, 50, 100, 200,
500 mV/DIVO
1, 2, 5, 10, 20, 50 V/DIV

Set the voltage axis
range for each channel.

@ Input coupling

V(DC), /7 (GND)

Select the connection for
the input.

@ Magnification/
compression
ratio along the

x4, x 2, x1 x1/2

Set the magnification/
compression ratio along
the voltage axis for each

voltage axis channel.
Position -0.4 to 6.4 DIV Set the position for each
(magnification ratio; x 1) | channel.
@ Filter OFF, 500 Hz, 5 Hz Set the low-pass filters

to restrict the frequency
bands.

Zero adjustment

0 adjust

Perform the zero
adjustment.

If the printing interval is set to less than 80 at the start
of auto-printing (auto print ON), the following warning

message appears and the interval is forcibly set to 80.
"WARNING 23: Can't set interval to 1-40."

8.2 Display Screens
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(2) Waveform screen

B 20my x1

® @

mm%x Trig:SIHNG (1 OFF

/;a

1 csr: OFF

0.000 0 50Y w1

D000

@

FOwH OO Q@

(O Function

Memory, Record, RMS,
XY CONT, System

Select function.

(2) Trigger mode

SINGLE, REPEAT

Select whether to stop
after a single recording,
or carry out repeated
recording.

(3 Internal trigger

OFF, LOG, RMS

Set the internal trigger.

(@) Time axis range

5,10, 30 s/DIV O
1, 2, 5, 10, 30 min/DIV O
1 h/DIV

Set the chart speed.
Set the time for 1 scale
(1 DIV).

(5 Compression
ratio along the
time axis range

x 1, x 1/2, x 1/5,
x 1/10, x 1/20, x 1/50

Set the compression
ratio along the time axis
for each channel.

(6) A and B cursors | OFF, <, 1,0 The A and B cursors can
be used.
(@ Waveform OFF, ON Select whether display
display waveforms or not.
Voltage axis 20, 50, 100, 200, Set the voltage axis
range 500 mV/DIVO range for each channel.

1, 2, 5, 10, 20, 50 V/DIV

(© Input coupling

V(DC), /- (GND)

Select the connection for
the input.

Magnification/
compression
ratio along the
voltage axis

x4, x2,x1,x1/2

Set the magnification/
compression ratio along
the voltage axis for each
channel.

@ Position

-0.4 to 6.4 DIV
(magnification ratio; x 1)

Set the position for each
channel.

8.2 Display Screens
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(3) Trigger screen

e B H,Tl\\) "96-05-07 10:56:39

© @
AN

IR

3

1119 gource: IR

chl.A:  OFF

che B OFF

external:  OFF

trig mode: SING pre-tris 0ply
timer: OFF

MEMORY RECORD KYCOMT SYSTEM

(@ Function

Memory, Record, RMS,
XY CONT, System

Select function.

(2) Trigger source
AND/OR

AND, OR

Set whether the triggers
are AND or OR.

3 Internal trigger

OFF, LOGIC, RMS

Set the internal trigger.

(@) External trigger

OFF, ON

Using of the external
input as a trigger source
is possible.

(® Trigger mode

SINGLE, REPEAT

Select whether to stop
after a single recording,
or carry out repeated
recording.

(® Pre-trigger 0, 5, 10 DIV Set the number of
divisions to record the
signal that comes before
the trigger.

@ Timer trigger OFF, ON Used when recording at

a predetermined time is
required.

8.2 Display Screens
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8.3 Basic Operational Procedures

8.3.1 Operational Flow

The flowchart below illustrates the sequence of operations
involved in using the recorder function.

( Start )

\ 4

Turn the power ON

v

Connect the inputs

v

(C Status (stts) screen ))

A\ 4

Function setting

Set to the RMS recorder function

mode.
v
Set the time axis range (time) Set the chart speed.
v
Set the recording length Set the length of the recording for

(shot) one measurement.

v

Set the frequency.

Set the frequency, 50 Hz or 60 Hz,
of the commercial power supplies
to measure.

v

Set the screen format Set the format type for the
1 waveform display screen.

8.3 Basic Operational Procedures
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Set printer output form
(prt kind)

A

y

Set the auto-print function

A

y

Settings relating to the inputs

A

y

<< Trigger (tri

g) screen ))

A

y

Set the trigger conditions

A

y

<< Measurement ))

A

y

Record on

the printer

Set whether measurement data
will be sent to the printer as a
waveform or as numerical values.

Set whether printing will occur
simultaneously with screen
display or not.

Set the channels for which display
and recording will be performed.
Also set voltage axis range,
magnification/compression of the
voltage axis range, input coupling,
and filters.

Set the trigger source, the trigger
type and conditions, and pre-
trigger.

Press the key and start

measurement.

Print out the result of
measurement simultaneously with
the measurement ends.

8.3 Basic Operational Procedures
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8.3.2 Example of Operation

This example illustrates the procedure connecting the
8804 to an oscillator to measure and record a 8 Vp-p 60
Hz sine wave input.

(1) Turn on the power
Turn on the power switch on the 8804.

(2) Connect the input
Connect the oscillator to the input terminal of channel 1
of the 8804.
Set the oscillator so that it outputs a sine wave of
frequency 60 Hz and voltage of 8 Vp-p.

(3) Set the status screen n
TR (sttsy C96-08-07 10:50:40
sonlv rrt ek Wk Using the CURSOR keys and[0], (o]

2

ot eoly .

aEmy. 60He auto Print COFF keys, set as same as the setting on the
ormat:  SINGLE - ch views SETTING figure left

drai range zoom {/div)  POS. 1t
chl:m 500mY x1t S00mv) O.00K  OFF
tlche: 20my 10 20mvY 3.00N  OFF
i 0 adiust)

{ MEMORY RECORD

BIE XYCONT SYSTEM

(4) Set the trigger screen

T (T 90807 10:59:30

T omee R 1. Press the key to display
chl.A:  OFF the trigger screen.

e U 2. Using the CURSOR keys and[o],[0]
; :ﬁ?;n‘;rlp sizﬁg Pre-trig: OBV || keys, set as same as the setting on
tamer: OFF ‘ the figure left.

MEMORY RECORD [ YCONT SYSTEM

8.3 Basic Operational Procedures
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(5) Set the time axis range.

KRG+ Ei9:STNG O OFF ;
b csri OFF 1. Press the [MENU/WAVE| key to display

5 ! the waveform screen.

' © 2. Using the CURSOR keys and[0],[0]
] | keys, set to "S".

M50 x1 0.00F O 20m > 3.001

(6) Begin measurement
Press the key. The LED above the key will light up
and then the measurement starts.
The waveform will be displayed on the screen
simultaneously with triggering occurs.

(7) End measurement
When storage in the memory of 20 DIV of data is
completed, the LED goes out and the system enters to the
STOP condition, and the waveform is shown on the
screen.

8.3 Basic Operational Procedures



105

(8) Print out

Press the [PRINT] key. The manual print as the figure
below is recorded.

Gl RMG S seDl ¢ e sl) o
3l U . 5

o+

T AL I T R L el R P CES S Ble S LI C R TS

¥
| &

%]

B R R e TRy W R e A a VT

The rms value of the 8 Vp-p sine wave is:
8 Vp-p/2y/2 O 2.83V
The above diagram was actually recorded at 2.83 V.

Input signal 60 Hz sine wave (recording in the Memory
recorder function)

AL MEMORY 2ms/DV ( 2ms D) trig:’S7-01-07 14:00:40
s )

chl 2 VAN ¢ 2v D) 3.00

8.3 Basic Operational Procedures
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8.3 Basic Operational Procedures
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Chapter 9
X-Y CONT Recorder
Function

9.1 What is the X-Y CONT Recorder
Function?

9.1.1 Introduction

This function allows a X-Y plot between channels 1 and 2

in real time. n

(1) The same operation as a normal recorder is available to
plot between channels 1 and 2 (real time X-Y recording).

(2) Unlike an X-Y plot produced in the memory recorder
function mode, the time axis information for each channel
is not being recorded.

(3) The X-Y plot is retained in memory.

(4) The channel 1 is set to X-axis, and the channel 2 is set to
Y-axis.

(5) High speed sampling.
For dot display the sampling period is fixed at 200 y s,
while for line display the fastest sampling period is
400y s (unfixed)

9.1 What is the X-Y CONT Recorder Function?
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(6) Unlimited recording time
There is no limit on the length of a recording because
basically the operation is the same as that of a
conventional recorder.

(7) Superimposition function
When the waveform clear is OFF, waveforms can be
superimposed.

9.1.2 Finding Reference Material in This Manual

(1) Setting basic setting items. (Refer to Section 5.2, "Basic
Setting Items of Each Function.")
There are waveform clear, line style, waveform display,
voltage axis range, input coupling,
magnification/compression along the voltage axis range,
position, and filter.

(2) Start/stop measurement operation. (Refer to Section 5.3,
"Starting and Stopping Measurement.")
Measurement is started by pressing the key and
finished by pressing the [sTop| key.

(3) Printing function. (Refer to Section 5.4, "Printer Operations.")
There are two methods of printing; manual printing and
screen copy printing.

(4) Zero adjustment function. (Refer to Section 5.5, "Zero
Adjustment.")
This function provides for accurate adjustment of the
waveform to the origin position when a zero voltage is
input.

(5) A and B cursors operations. (Refer to Section 10.1, "Using
the A and B Cursors.")
The voltage differences getting a direct digital can be
readout on the waveform screen.

9.1 What is the X-Y CONT Recorder Function?
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(6) Channel information function. (Refer to Section 5.2, "Basic
Setting Items of Each Function"-(8).)

(7) Trigger function. (Refer to Chapter 11, "Trigger Function.")
Level trigger, window-out trigger, and logic trigger can be
used as the internal trigger.

(8) Scaling function. (Refer to Section 12.4.1, "Scaling
Function.")
The scaling function allows the numerical values and
units for the input voltages to be converted, so that they
can be directly read out as physical values.

(9) Comment input function. (Refer to Section 12.3.9,
"Appending Comments.")
Instead of making handwritten memos on recordings,
comments can be input and printed out.

(10) List and gauge functions. (Refer to Section 12.3.3, "Listing

and Gauge Functions.")
These functions print out voltage axis scales and listings

of settings

9.1 What is the X-Y CONT Recorder Function?
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9.2 Display Screens

(1) Status screen

Timx Tattst "96-06-07 11:00:51

dise clear: OFF  dot-line: IIOT74®
chview: SETTING
(0 adiust \;

MEVORY RECORD RS NN SYSTEM

|
® @

(O Function

Memory, Record, RMS,
XY CONT, System

Select function.

(2 Waveform clear

OFF, ON

The waveforms are
superimposed on the
existing one with setting
OFF.

(3 Line style DOT, LINE Set whether or not
linear interpolation is
performed.

(4) Channel SETTING, UP & LOW Display information of

information the input setting or

upper and lower limit
value on the waveform
screen.

(® X and Y axes
range

20, 50, 100, 200,
500 mV/DIV

1, 2,5, 10, 20, 50,
100 V/DIV

Set the X and Y axis
ranges.

(® Input coupling

V(DC), > (GND)

Select the connection for
the input.

(@ Magnification/
compression
along the X and
Y axes range

x4, x 2, x1, %x1/2

Set the magnification/
compression ratio along
the X and Y axes for
each channel.

9.2 Display Screens
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Position -04t06.4DIV Set the position for each
(magnification ratio; x 1) | channel.
(@ Filter OFF, 500 Hz, 5 Hz Set the low-pass filters

to restrict the frequency
bands.

Zero adjustment

0 adjust

Performs the zero
adjustment.

(2) Wavefor

W/

m screen

)
\

B CON TR
trig:

OFF

(e

CsT:

OFF
L 20y

it Z@

V¥ xl
.00

(O Function

Memory, Record, RMS,
XY CONT, System

Selects function.

(2 Internal trigger

OFF, LEVEL, OUT, LOG

Set the internal trigger.

(3 A and B cursors

OFF, <, ¢

The A and B cursors can
be used.

(@ X and Y axes
range

20, 50, 100, 200,
500 mV/DIV

1, 2,5, 10, 20, 50,
100 V/DIV

Set the X and Y axes
range for each channel.

(® Input coupling

V(DC), /5 (GND)

Select the connection for
the input.

(6) Magnification/
compression
along the X and
Y axes

x4, x2,x1,x1/2

Set the magnification
and compression ratio
along the X and Y axes
for each channel.

(@ Position

-0.4 to 6.4 DIV
(magnification ratio; x 1)

Set the position for each
channel.

9.2 Display Screens
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waveform display is not changed.

(3) Trigger screen

(%

iR (trie)

@—

|| trig source:

Unlike the Memory recorder function, even if the setting
is changed after the measurement completes, the

*9o-08-07 11:02:57

R
ehtsde— OFF

B~ OFF
| exterral: — OFF

timer:
’/////////,/

timing:
OFF

START

MEMORY RECORD RMS

AYCON

SYSTEM

(O Function

Memory, Record, RMS,
XY CONT, System

Select function.

(2) Trigger source
AND/OR

AND, OR

Set whether the triggers
are AND or OR.

(3 Internal trigger

OFF, LEVEL, OUT,
LOGIC

Set the internal trigger.

(4) External trigger

OFF, ON

Using the external input
as a trigger source is
possible.

(® Trigger timing

START, STOP

Set whether start or
stop recording after the
trigger occur.

(8 Timer trigger

OFF, ON

Used when recording at
a predetermined time is
required. The time
intervals can be set.

9.2 Display Screens
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9.3 Basic Operational Procedures

9.3.1 Operational Flow

The flowchart below illustrates the sequence of operations

involved in using the X-Y CONT recorder function.

( Start )

\ 4

Turn the power ON

v

Connect the inputs

\ 4

(C Status (stts) screen ))

\ 4

Function setting

\ 4

Set the display clear function

v

Set the line style
(interpolation function)
(dot-line)

Set to the X-Y CONT recorder
function mode.

Set whether clear the waveforms
remained or not when the
measurement starts.

Set to the dot display or line
display.

9.3 Basic Operational Procedures
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|

Settings relating to the inputs

v

(C Trigger (trig) screen ))

v

Set the trigger conditions

1

(C Measurement ))

Record on the printer

Make the settings such as the
voltage axis range and filters.

Set the trigger source, the trigger
type and conditions.

Press the key and start

measurement.

Press the key to terminate
the measurement and then press

the key to print out the

measurement result.

9.3 Basic Operational Procedures
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9.3.2 Example of Operation

This example illustrates the procedure connecting two
oscillators to the inputs and displaying the Lissajous
figure produced by plotting a 8 Vp-p, 1 Hz sine wave
against a 8 Vp-p, 2 Hz sine wave.

(1) Turn on the power.
Turn on the power switch on the 8804.

(2) Connect the input.
Channel 1 (X axis): Output voltage 8 Vp-p
A sine wave of frequency 1 Hz
Channel 2 (Y axis): Output voltage 8 Vp-p
A sine wave of frequency 2 Hz

(3) Set the status screen.

T oTctis)  H-12-15 14:02:45

disp clear: OFF  dot-line:  DOT Using the CURSOR keys and IEI vIEI
keys, set as same as the setting on the
choview:  SETTIMG figure left.

TR SYSTEM

MERORY RFCORT BMS

Status Screen

9.3 Basic Operational Procedures
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(4) Set the trigger screen.

TR (trie) 95-09-07 [1:047E8

tra souroes R 1. Press the [MENU/WAVE| key to display

s e oy O Tk the trigger screen.

che.B: OFF 2. Using the CURSOR keys and[0],[0]

exterral:  OFF T keys, set as same as the setting on
tifiing: START i

timer: OFF the figure left.

WEMORY RECORD RS VAR

Trigger Screen

(5) Begin measurement.
Press the key.[] The LED above the key will light
up and then the measurement starts.

(6) End measurement.
Recording continues until the [sTop] key is pressed.
By pressing the key, the LED will go out, and
measurement will end.

(7) Print out.

CEAYCONT start: o
o AR

Press the key. The manual
print as the figure left is recorded.

9.3 Basic Operational Procedures
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Chapter 10
Applications

10.1 Using the A and B Cursors

(All Functions)

The A and B cursors can be used to measure time
differences, frequencies, or voltage differences getting a
direct digital readout on the waveform screen.

When the partial printing, partial X-Y plot, or numerical

calculation is performed, using the vertical or cross
cursors, the range can be set.

10.1.1 The types of the cursors

Memory
recorder

Recorder

RMS
recorder

X-Y CONT
recorder

Line cursor
(Vertical cursor)

Line cursor
(Horizontal cursor)

Cross cursor

The cross cursor (O ) traces the waveform of the specified

channel.

10.1 Using the A and B Cursors (All Functions)
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A value B-A value
Line cursor Time axis waveform Time axis waveform
(Vertical cursor) t: time from the t: time difference
trigger point between the A and
1/t: the frequency, B cursors
taking t as the 1/t: the frequency,
period taking t as the
X-Y plot waveforms period
v: voltage difference X-Y plot waveforms
from 0V v: voltage difference
between the A and
B cursors
Line cursor v: voltage difference v: voltage difference
(Horizontal cursor) from 0 V between the A and
B cursors
Cross cursor t:  time from the t:  time difference
trigger point between the trace
v: voltage difference points
from O V v: voltage difference
between the trace
points

Method (on the waveform screen)

Flashing cursor 1. Using the CURSOR keys, move
the flashing cursor to csr.

FWERORY Y TIgE A0 T LEy 0.0 ¥ 7 i
o 00 o W o 2. Using the[o] and [0] keys, select
; : 191'32512.‘439‘ﬁz' : Vertical cursor, Horizontal cursor, or
. /\{\.” - ././\.\ : / Cross cursor.
/o \\/ Selection
:,.Duﬂﬁﬂﬂmfjmﬂ;ﬂﬂ < | Vertical cursor (displays t, 1/t)
L0000 S5 A1 3000 1 Horizontal cursor (displays V)

Waveform Screen .
aveform Scree Cross cursor (displays t, v)

0 (in the Memory, Recorder, RMS
recorder function modes)

10.1 Using the A and B Cursors (All Functions)
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3. Using the CURSOR keys, move the flashing cursor to the
right. Then using the@ and |E| keys, select the cursor to

be moved.
Selection
A Display A cursor only and move.
AorB Display A and B cursors and move
the A cursor.
AorB Display A and B cursors and move
the B cursor.
A&B Display A and B cursors and move
together.

4. If the Horizontal cursor or Cross cursor was selected in

step 2., now select the waveform channel for reading
voltage values.

BHEMORY ri9:AUTO T LEW nt

[ I
s ¢ sk ARl B:Chl

P % B_Af;;,4_/f@@@\v Using the CURSOR keys, move the
|/ \ / Y, - flashing cursor to the right and select
V’ ------- ""«\; fffffff freeeete \; ffffffff the channels for each of the A and B

| \/ \ / cursors with [0] and [0] keys.

Lm0 /o Ak 3.0

Flashing cursor

Even if the A and B cursors have different channels

specified, the voltage difference between A and B cursors
is derived from the absolute values of the voltages
relating to their respective channels.

10.1 Using the A and B Cursors (All Functions)
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v §\§

m —GURSOR/SCROLL—
a8 CSR
a» aUTO

+

CURSOR key  [SHIFT] key

5. Press the key. The

indication appears on the
waveform screen.

. By pressing the CURSOR keys,

the line cursors and cross cursor
will move.

t and 1/t, and v, are derived
according to the position of the
cursor.

In the case of Vertical cursors or
Cross cursors, it is quite valid
for the A or the B cursor to go
off the screen.

NOTE 0 For waveform scrolling and movement of the cursors,

while scrolling the waveform, the case of the vertical
cursors or the cross cursors differs from the case of the
Horizontal cursors, in the movement of the A and B
cursors. However, the position of the cursors on the

screen does not change.

Vertical cursors and Cross cursor move with the

waveform.

Horizontal cursors do not move with the waveform.

0 When the cross cursor is selected in the Recorder or RMS
recorder function, the cursor moves on the maximum and
minimum sampling data in order.

10.1 Using the A and B Cursors (All Functions)
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10.2 Waveform Scrolling

In Memory recorder, Recorder, and RMS recorder
function, the waveform can be scrolled vertically and
horizontally on the screen display.

Method (on the waveform screen)
(1) Horizontal scrolling

m trig:alT0 O [FV [

s FFf\ | 1. Press the key. The
// \a‘ /.»" indication appears on the waveform
| , s ‘
/ | / | ‘ screen.
Foo ) 2 i the[d] key | d, th
| L2 the [0] key is pressed, the
\\/ /. waveform will be scrolled to the
DllDDDDDDDDDDDDﬁaﬁDEI . . . .
i right direction. If the@ key is

(W 2vxl 3008 0 2% 3000

pressed, the waveform will be
Waveform Screen scrolled to the left direction.

0 If the waveform is displayed at 8 DIV or less after the
result of the compression along the time axis, the

scrolling can not be performed.

0 For position display of the waveform scrolling, pressing
the key, the position of the waveform display for
the whole recording length is displayed above the
key.

NTER

—CURSOR/SCROLL—

AB CSR D

SHIFT
a»auTO

o

RINT copPY START

v
O], [0 key [SHIFT] key

10.2 Waveform Scrolling
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(2) Vertical scrolling

MEMORT > £ri9:SIRG Ch
L xlicsr

Lms

LD;‘ 0.0 2
SO ...l 1. Move the flashing cursor to pos.

2. If the@ key is pressed, the
waveform will be scrolled to the
A upper direction. If the@ key is
VoS \ pressed, the waveform will be
scrolled to the lower direction.

Flashing cursor

0V MR O %0 O

Waveform Screen

(Refer to Section 5.2, "Basic Setting Items of Each
Function- (13) "Position.")

10.2 Waveform Scrolling
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Chapter 11
Trigger Function

11.1 Overview

(1) The term "trigger" refers to a signal which determines the
timing to start or stop recording or internal data capture.

(2) There are three types of signal which can be used for
triggering (trigger sources):

@ Internal trigger [channel 1 (A), channel 2 (B)]
The trigger is derived from the analog input signals to
channels 1 and 2 or the logic inputs to channel groups A
and B. The trigger function monitors the state of the
signals, and is activated when a predetermined signal
state occurs.

@ External trigger
Triggering occurs when the EXT TRIG terminals are
shorted, or when the input voltage drops below about 11
2.5 V. This is used for synchronization to other
apparatus. This is also used for operation of several 8804
units synchronized in parallel.

@ Timer trigger [ timer ]
The timer trigger occurs between predetermined times for
starting and stopping operation. Use the timer trigger for
fixed time recording.

11.1 Overview
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(3) The trigger can be selected to be either the logical AND or

the logical OR combination of these trigger sources

described in D to @.

AND: Triggering occurs only if all of the trigger
conditions hold.

OR: Triggering occurs if any one of the trigger
conditions holds.

When the all trigger source is set to OFF, the triggering
occurs simultaneously with the start.

(4) Setting the trigger mode (except for the X-Y CONT

recorder function mode)

This determines whether or not the trigger is repeatedly
accepted after the measurement operation has
terminated.

(5) Pre-trigger and trigger timing settings

The trigger timing setting refers to which of the start and
stop events are controlled by the trigger.

The pre-trigger setting determines how much of the
captured data is actually before the trigger event.

11.1 Overview
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11.2

Internal Trigger

00 Using the analog input and logic inputs as the basis of
trigger signals, set the trigger.

00 The analog channel 1 and the logic channel A, or the
analog channel 2 and the logic channel B can not be used
simultaneously as the trigger source.

«MEMORY= (trig)

"Po-08-07 11:06:18

1rig source: R

lewel slopre 1t
chl, A oy T UFF
he B LOGIC 1Fatte§2 ngd fé%?
ches b Ll HRKAK 3
Internal A ioar: o
trigger irig mode: SING  pre-tris: 0z
timer: OFF
OFF OUT LOGIE TP

Trigger Screen

R LiY mh
100ms x1 cem

SHERORT> Tr19:5]

Internal trigger

S0¥ 1 S.000 O 100V sd  2.00W

Waveform Screen

11.2 Internal Trigger
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11.3 Setting the Trigger Types

The following trigger types are available:

— Level trigger

Using the analog input

signal

Using the logic input signal

—( Window-out trigger |

Voltage dip trigger
(Memory recorder only)

RMS level trigger
(RMS recorder only)

—— Logic triggers

The function and the trigger to be set:

Memory
recorder

Recorder

RMS
recorder

X-Y
CONT
recorder

Level trigger

Window-out trigger

Logic trigger

Voltage dip trigger

RMS level trigger

e : can be set,

O : can not be set

11.3 Setting the Trigger Types
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11.3.1 Level Trigger

This trigger occurs when the input signal crosses a
predetermined voltage level in a particular direction
("slope™: T or1).

M Trigger M Trigger
Trigger level b\
Input signal / Trigger level —_/ \ —
Input signal "4
Upward trigger directiond I0 Downward trigger directiond] 10

The trigger filter

0 When using the trigger filter, trigger only occurs when
the trigger conditions have been satisfied over an interval
equal to the filter width.

O This provides a mechanism for avoiding mistriggers
caused by noise.

Filter width
Trigger m i
direction ﬁ Trigger

"slope"( 1)

/m A
\/

Noise does not cause trigger

11.3 Setting the Trigger Types
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Method (on the trigger screen and waveform screen)
This example illustrates settings for channel 1 (A).O0
The channel 2 (B) is also set in the same manner.
Using the CURSOR keys, move the flashing cursor to the
items designated by the numbers in the figure and make

the settings.

HEMORY:  (friad  CO5-12-15 14:06:31

trig source: 0R
vel oPe

£1t
|| chl b 0. m V|

2B OFF \ ‘
| external OFF

Trigger Screen

1. Set the type of trigger: Select

2. Set the trigger level: Using the@
and [0 ] keys, set the threshold
value (voltage value).

3. Select the trigger direction (slope):
Set by using the [0] and [0] keys.

Selection

MEMORY+ iri9:STHG CHI O [} v ?
100ms ¥l csr: OFf

Waveform Screen

Triggering will occur when the input
signal crosses the threshold value
(the trigger level) from below going
upwards.

Triggering will occur when the input

signal crosses the threshold value
1 . .
(the trigger level) from above going
downwards.

4. Set the trigger filter (the trigger screen only):
Set by using the |E| and |E| keys.
This setting cannot be made on the waveform screen.
Depending on the function, the contents which can be set

vary.

Selection

Memory recorder

OFF, 0.1, 0.2, 0.5, 1.0, 2.0 DIV
(When the magnification ratio: x 1)

Recorder
X-Y CONT recorder

OFF, ON

11.3 Setting the Trigger Types
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Exampleld

In order to cause trigger at point A or B of 2 Vp-p sine

wave as shown in the figure below, the following settings

are made:

Point A .... Trigger level 0.5V, trigger direction (slope)
rising. (1)

Point B .... Trigger level 0 V, trigger direction (slope)
falling. (1)

SAEMORY Z.-smss Dy Sms 12:‘\;}%) trig: "96-0S-22 14:062:3%9
fffff ’ ST 1V
Sy Pomt B A R ‘
' ot SN 05V
O
\, .}//. \\\ oV
: : / \\
P0|nt A R RN -05V
: PR
— LR 1V

ohl SOOmFVI/ oIy (S00mY <1 3. 0DV

11.3.2 Window-out Trigger

Set upper limit level and lower limit level and activated
when the input signal leaves this range.

i i
Trigger point  Jagh jil Trigger point

Input signal

11.3 Setting the Trigger Types
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Method (on the trigger screen and waveform screen)
This example illustrates settings for channel 1 (A).
The channel 2 (B) can be set in the same manner.
Using the CURSOR keys, move the flashing cursor in the
order indicated by the numbers in the figure, and make

the settings.

EMORTs  {irig)  *96-08-07 11:14:53 1
|

lower  upper  flt
Clehl s -1.50 Y 1.50% OFF

Noes oF T~ N/

o| external:  OFF 1234
Trigger Screen

A

1 2 3

FWEORT T 551G O > 1507
Cloois X esre OFF \

Waveform Screen

Selection

trig source: (R | ‘ 2.

1. Set the trigger type: Select "SJJ".

Set the lower trigger level (x¥):
Using the[o] and[o] keys, set the
threshold value (voltage value).

The lower trigger level cannot be
set more than the value of the upper
trigger level.

. Set the upper trigger level(a):

This is done in the same manner as
step 2. The upper trigger level
cannot be set less than the value of
the lower trigger level.

. Set the trigger filter (trigger screen

only):

Select by using the[o] and[0] keys.
This setting cannot be made on the
waveform screen.

Depending on the functions, the
contents which can be set vary.

Memory recorder

OFF, 0.1, 0.2, 0.5, 1.0, 2.0 DIV
(magnification ratio: x 1 is standard)

Recorder
X-Y CONT recorder

OFF, ON

11.3 Setting the Trigger Types
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Example:
In order to cause trigger when the signal as shown in the
figure below leaves the hatched area, the following
settings are made:
[Window-out trigger]
Upper limit value 15V
Lower limit value -15V

jl Trigger point

MEMURY SOma/UN ¢ S0Ns:  x1) rass S6-0w-22 18: 18527
i # S

3.0V

Upper limit 1.5V

Lower limit -1.5V

hl 1oy ¢ ¥ =xl)  3.000 '3.0 V

11.3.3 Logic Trigger

O Logic triggers are derived from the logic inputs.
0 When a trigger pattern and logical operator (AND or OR)
are specified, and the conditions are satisfied, trigger
occurs.
O However, if a trigger filter is being used, trigger only
occurs when the trigger conditions have been satisfied
over an interval equal to the filter width.

11.3 Setting the Trigger Types
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Method (on the trigger screen and waveform screen)

This example illustrates settings for channel A.

The channel 2 B is set in the same manner.

Using the CURSOR keys, move the flashing cursor, and
make the settings.

R (19790607 1L 16:67 1. Set the trigger type:

s o R | Select "ESJel8" by using the[o] and
__ pattern cond I

chl A:MIEE 100004 CROFF [0] keys.

chZ.B: OFF | 2. Set the trigger pattern: Sets the

external:  OFF . .

Uris moce: SIG  pre-tris: 0z logic pattern for when trigger should

bimer: (FF take place. In case of channel A, the

TN - | settings are made for logic inputs

| !mE |
_ ‘ channel A 1 to 4 in order from the
Trigger Screen left. Select by using the[0]and[o]

keys.

SMEMORT» Tr12: SING O 1010114
ms »l csre OFF

Selection

i x | The signal ignored

0 | Low level signal

i 1 | High level signal
i

M 1Yy 3000 0 1004 1 300K

Waveform Screen

[WEWORYs (irie) %1215 14:10:210 )
i tr19 sorce: Wi 3. Set the AND/OR logical operator for
eattern cond  fl : :

1 ol Leic 1006 R T the trigger pattern (trigger screen

!l che B OFF only):

i | external:  OFF :

| trig mode: SING  pre-trig: 0 Se!ECt by_ using the IEI and IEI keys.

! timer: OFF This setting cannot be set on the
waveform screen.

08 AND j
Trigger Screen

11.3 Setting the Trigger Types
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Selection
Trigger occurs if any one of the logic input signals conforms
OR .
to the trigger pattern.
Trigger only occurs if all of the logic input signals conforms
AND .
to the trigger pattern.

pattern.

In the following cases, if setting to the OR logical operator
for the trigger pattern, trigger will not occur, even if any
one of the logic input signals conforms to the trigger

(D While the input signal is already on the HIGH level

from starting, the trigger pattern is set to 1 (high
level signal).

@ While the input signal is already in the LOW level

from starting, the trigger pattern is set to 0 (low level

signal).

HEMORY= (Trig)  "96-12-16 14:11:14

trig souree: (R
pattern cond

che, B OFF

exterral:  OFF
trig mode: SIHG
timer: (FF

Fre-trig:

11

chl A LOGIC  1[10Ix14 ORI

i
s

LW9§ 0. 101 0-2DIY 0.501Y 1.0D[Y 2.001Y

Trigger Screen

4. Set the trigger filter (on the trigger

screen only):

Select by using the[o] and[0] keys.

This setting cannot be set on the

waveform screen. Depending on the
functions, the controls which can be

set vary.

Selection

Memory recorder

OFF, 0.1, 0.2, 0.5, 1.0, 2.0 DIV

(magnification ratio; x 1 is standard)

Recorder
RMS recorder
X-Y CONT recorder

ON, OFF

11.3 Setting the Trigger Types
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Logic Trigger Example

(2) If the trigger pattern has

been set to "10x x "
with the operator OR,
then trigger occurs as
shown in the figure
right.

(2) If the trigger pattern has

been set to "10x x "
with the operator AND,
then trigger occurs as
shown in the figure
right.

CHA1

CHA2

CHA3

CHA4

CHAl1

CHA2

CHA3

CHA4

X

|

It lr

11.3 Setting the Trigger Types
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11.3.4 Voltage Dip Trigger (Memory Recorder
Function)

0 The 8804 is designed to measure commercial power
supplies (50/60 Hz).

O This unit detects momentary voltage drops in commercial
power supplies.

0 When the peak of the voltage falls lower than the setting
level, the trigger will occur.

O The trigger levels of upper and lower limit cannot be set
separately.

00 On the trigger screen, not only the trigger level but also
the rms value is displayed.

1/2 period

M Trigger point

Upper limit

Lower limit

11.3 Setting the Trigger Types
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Method (on the trigger screen and waveform screen)
This example illustrates settings for channel 1.0 The
channel 2 is set in the same manner.
Using the CURSOR keys, move the flashing cursor in the
order which indicated by the numbers in the figure below,
and set.

1 2 3

RO+ TR We 07 1TSS 1. Set the trigger type:
trig sogrce: OR .
fred Tovel (s
Chl AR S0 556w "US'Tg the@ and IEI keys, select
HenziB: OFF piPg .
external:  OFF 2. Set the frequency: Using the@
| trig mode: SING Fre-tris: 0%
e s and |E| keys, set the frequency to
50 Hz or 60 Hz.
‘ COFF LEVEL OUT LOGIC g 3. Set the trigger level:
Using the[0]and [0 ] keys, set the
trigger level. The rms value is
changed according to the trigger
level.

Trigger Screen

MEMORY > tria: AUTO T S0Hz 120.0°%
e x1 csr: OF / /

1 2 3

B o0Vl 3.0V 0 2V ]  3.000

Waveform Screen

11.3 Setting the Trigger Types



137

0 On the waveform screen, the rms value is not displayed.

0 If the time axis range is less than 50 ms/DI1V, this trigger
will not occur.

0 The trigger levels of upper and lower limit can not be set
separately. For example, if set to 50 V, the upper limit is
50 V, and the lower limit is -50V.

1/2 period

M Trigger point

............................................ Upper IeVeI: 50 \Vj

........ e e Lower level: -50 V

11.3 Setting the Trigger Types
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11.3.5 RMS Level Trigger (RMS recorder
function)

This trigger occurs when the input signal crosses a
predetermined trigger level (rms value) in a particular
direction ("slope": I or 1). The commercial power
supplies, 50/60 Hz can be measured.

ja Trigger point ja Trigger poin
3 Input signal !

Rms value Rmsvalue N ...
Trigger level Trigger level
Input signal

Upward trigger direction ( 1) Downward trigger direction ( 1)

Method (on the trigger screen and waveform screen)
This example illustrates settings for channel 1(A). The
channel 2 (B) is set in the same manner.
Using the CURSOR keys, move the flashing cursor in the
order indicated by the numbers in the figure, and set.

s+ RMS o+ (frig) EB-08-07 11:23:52)
I

[ tris sources R 1. Set the trigger type:

o omm 1100y 7Y ; Using the[o] and[o] keys, select
forzg o >SN\ ‘

edemal: OFF 123 2. Set the trigger level:

Using the[0] and[0] keys, set the
threshold value (voltage value).

Trigger Screen

11.3 Setting the Trigger Types



139

R U1 ST W 100 7
o et ‘R / / 3. Set the trigger direction (slope):

123 Make the setting by using the@ and

[0] keys.

B2kl 300N O 20m¥ ]l 3.008

Waveform Screen

Selection
1 Trigger will occur when the input signal crosses the threshold
value (the trigger level) from below going upwards.
Trigger will occur when the input signal crosses the threshold
1 . )
value (the trigger level) from above going downwards.

11.3 Setting the Trigger Types



140

11.4 External Trigger

Z'AWARNINGI To avoid damage to the unit, do not input a voltage
exceeding -5 V to +10 V to the EXT TRIG terminal.

O It is possible to use an external input as a trigger source.

O External trigger is performed either by shorting out the
EXT TRIG terminal, or by the supplied signal falling to
less than about 2.5 V.

11.4 External Trigger
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Circuit Diagram of the Input Circuit

EXT TRIG terminal

HEMORTe friay 960807 1126:09

trig source: (R
chl.A: o OFF
che,B: OFF
external: R ety
triz mode:s SIMG\  Pre-trig: 0 i
timer:  OFF 0o 0
OFF \
Flashing cursor EXT TRIG terminal TRIG OUT terminal

The external trigger facility can be used to synchronize a

number of the 8804 units for parallel operation.

TRIG OUT terminal T EXT TRIG terminaIT

Set the EXT TRIG

ON.

11.4 External Trigger
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11.5 Internal and External Trigger Logical
Operator

AND/OR is set according to the conditions of internal and
external triggers.

Method (on the trigger screen)

UOHEMORT - Tiriey R 12-15 141507

POST— 1. Using the CURSOR keys, move the
i chlA: LEL 0.0 Si'{i iéﬂ% flashing cursor to trig source.
} o2 B LIVEL 0.0% T OfF 2. Select the desired logical operator
et @ et w|  ANDor OR by using the[o] and[D]
timer: OFF keys.

Trigger Screen

Selection

AND | Trigger occurs only if all of the trigger conditions hold.

Trigger occurs if any one of the trigger conditions

OR holds.

11.5 Internal and External Trigger Logical Operator
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Example

If the settings are made as follows, then trigger occurs
depending on the AND/OR setting.

level slope filter (flt)
channel 1, A: LEVEL
0.00 V I OFF
level slope filter (flt)
channel 2, B: LEVEL
0.00 vV I OFF
AND Setting
F ﬁ ﬁ Trigger point
| T T Channel 1 signal input
: /M' // \E 5 /ﬁx‘\
) LoD AR Channel 2 signal input
;/ s j A% o ( Channel 2 signal inpu
/o [N Y
ov -+ \ / . if J ]
: \ : \
. \ // : \ /
e \ /o ,NMM.MWWA,\‘A,,MW;LWW
\\w/ Nt
© CH1 CH1L: . CH1 The trigger conditions
be > > l<—>  for each channel is
. CH2 > < CH2 : > satisfied.
OR Setting: Trigger point
[T (T T i [T
: Channel 1
: signal input
& \\\ /:f‘”‘x"\ g p
e i N .
/ AN ‘ ! %
/ \ | / \ Channel 2
/ \ /_ff \ signal input
oV ¢ Lood |
\ VA
4 ;‘/
/
v-"r(‘

o O The trigger conditions for channel 1 are satisfied.
OO The trigger conditions for channel 2 are satisfied.

11.5 Internal and External Trigger Logical Operator
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11.6 Trigger Modes (Memory, Recorder,
RMS Recorder Function)

O Except in the X-Y CONT recorder function, the trigger
mode setting can be made.

O It determines whether or not the trigger is repeatedly
accepted and the recording is continued after the
recording operation has terminated.

Method (on the trigger screen and waveform screen)
1. Using the CURSOR keys, move the flashing cursor to trig
mode.
2. Select the trigger mode by using the@ and @ keys.

TOEMORY: (tvigl O 96-12-15 14:14:38 0 <MEMORY - trio: 600 O LEY 007 #
| 200ms #1/csr: OFF

trig source:  OR

ewel slope it
chl.A: LEVEL 0.0V ? 33
che B OFF i
external: N
trig mode: 1

timer: UFF

, Flashing cursor
_ EYUEME REPTAT AUTO B SOVl 300 O 100¥ xl 3.00M
Trigger Screen Waveform Screen
Selection
The trigger is activated once after the key is
SINGLE
pressed. It does not repeat.
Trigger occurs repeatedly.[] Measurement takes
REPEAT | 199 pea ecly

place each time the trigger event occurs.

Trigger occurs repeatedly, but if approximately

1 second elapsed without the trigger applying,
AUTO recording starts automatically. This is convenient
for checking input unit waveform (Memory recorder
function only).

11.6 Trigger Modes (Memory, Recorder, RMS Recorder Function)
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11.7 Pre-Trigger ( Memory, Rms Recorder
Function)

Not only the waveform after the trigger but also before
the trigger can be recorded. The moment the trigger
occur, the time related to the waveform being recorded
can be set. If all the trigger sources are disabled (OFF),
pre-trigger setting cannot be performed.

In the memory recorder function
The setting determines the proportion in percent (%) of
the recording length of the signal that comes before the
trigger.

In the RMS recorder function
The setting determines the number of divisions to be
recorded regardless of the recording length of the signal
that comes before the trigger.

11.7 Pre-Trigger ( Memory, Rms Recorder Function)
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(1) In the Memory recorder function

Exampled

195%0 :

95% of the
recording in the
recording length is
before the trigger

0 50%0 :
50% before and
50% after the
trigger

0 5%0 :
95% of the
recording after the
trigger

0 -95%(0 :
Recording is about
one recording
length after the
trigger

OO eeeeeee recording range (recording length)

T Trigger point[]

SOy |

50% | 50%

11.7 Pre-Trigger ( Memory, Rms Recorder Function)
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(2) RMS recorder function

Exampled O [ eeneeeee recording range (recording length)

T Trigger pointd
. 20DV

10 DIVO::
Does not record the /
waveform before the IAANAAANANAN

trigger

5DIV

O5DIVO: M,/\/W\M
5 DIV of the recording MWW | N ANAnAn

before the trigger

. 10DIV |

ot va/\/\/\«w
10 DIV of the ANAA MNP MAAAAAAAAAAAAAA

recording before the
trigger

In the RMS recorder function, a trigger can be accepted
immediately from the start time. In some cases,

therefore, the pre-trigger portion of a recording may not 11
be available.

11.7 Pre-Trigger ( Memory, Rms Recorder Function)
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Method (on the trigger screen)

UOMEMORY+ (triey 950807 11:29:02

| tris source: OR 1. Using the CURSOR keys, move the
. level  slore flt . .
DlchlA: LEVEL 0.0y 9 (FF flashing cursor to pre-trig.
chZ.B: OFF 2. Set by using the@ and E keys.
(| external: 0N
|| trio mode: SING  pre-tris:  MEGE
|1 timer: OFF
| B 5% 10 25% 50 75% 90 957 100% -

Flashing cursor

Selection

Memory recorder |0, 5, 10, 25, 50, 75, 90, 95, 100, -95%

RMS recorder 0, 5, 10 DIV

0 When the pre-trigger is set from 5% to 100%, the trigger
is not accepted during some predetermined time interval

from the start of measurement. During this interval, the
message "Waiting for pre-trigger" is displayed on the
screen.

0 If the measurement is started with the time axis range
less than 5 s/DIV, even if not the pre-trigger setting, the
message, "Waiting for pre-trigger" is displayed at first.

0 In the trigger accept condition, during the time interval
until triggering occurs, the message "Waiting for trigger”
is displayed on the screen.

11.7 Pre-Trigger ( Memory, Rms Recorder Function)
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Example: When the pre-trigger is set to 95%

m ... recording range (recording length)

Start
95% 5%

<
< < >

- W I

waveform

In this interval triggering is not accepted
95% Bl 5%

waveform

T— Not accepted as a trigger

A

11.7 Pre-Trigger ( Memory, Rms Recorder Function)
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11.8 Trigger Timing

O The trigger timing setting refers to which of the start and
stop events are controlled by the trigger.

O Not only the waveform after the trigger but also before
the trigger can be recorded.

O The trigger timing can be set only in the Recorder and
X-Y CONT recorder function.

Method (on the trigger screen)

[ RECORDx (frig)  "96-05-07 11:30:21 ]

\ trg souroe: (R - 1. Using the CURSOR keys, move the

evel  slore . .

|| chl. A LEVEL By 2 OFF flashing cursor to timing.

‘ ch2.B:  OFF | 2. Select the trigger timing by using
external:  OFF i

|1 trig mode: SING  timing: STAR the IEI and IEI keys'

i timer: OFF

L SIF siep |

Flashing cursor

Selection

Triggering affects the start of recording only.

START Recording continues until the key is pressed.

Triggering affects the end of recording only.
STOP | Recording starts from the time instant when the

key is pressed.

11.8 Trigger Timing
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11.9 Timer Trigger

O This is used when recording at a predetermined time is
required.

O Triggering occurs regularly from the set start time
instant until the stop time instant at constant time
intervals.

Start time Time interval

4»//7\

Trigger Trigger Trigger Trigger

Stop time

Method (on the trigger screen)

R T R T T 1. Using the CURSOR keys, move the
A trig souree: . R flashing cursor to timer.

o e ooy 50 "L 2. Select BN

che.B: OFF 3. Move the flashing cursor to start.[]

i |external: OFF ! H H
|t meder SING tinine: START Then, set the start time instant

| timer: Y start: 05: 00 (month, day, hour, and minute) by
;, top-03-03 10:00 ) 11
: terval: O1:00:00] using the [0] and [0] keys.

i 4. Move the flashing cursor to stop.
Then, set the stop time instant
(month, day, hour, and minute) by
using the [0] and [0] keys.

5. Move the flashing cursor to interval.
Then, set the time interval (in
hours, minutes, and seconds) by

using the [0 and [0] keys.

Flashing cursor

11.9 Timer Trigger
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0 Because triggers are not accepted while capturing data,
care must be taken over the time interval setting.

0 The start time and the stop time must be after the
key is pressed.

0 When the trigger mode is SINGLE, regardless of the
setting for the time interval, triggering occurs only once
at the start time.

0 In the OR setting between triggers, if the trigger other
than the timer trigger is being set, the trigger occurs
before the start time. Further, even though the stop time
is past, measurement will not be completed, because of
waiting for another trigger.

0 When trigger sources are AND, the trigger is applied
when all triggers other than the timer trigger are active
simultaneously, during the period from the start time to
the stop time. At this point, the interval setting is
disabled.

11.9 Timer Trigger
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11.10 Level Meter Function

0 When waiting for the trigger, the level of the analog input
signal is displayed on the waveform screen.[] Use this
function for the simple checking of the input signal.

O This function makes it possible to make the settings for
the voltage axes, the magnification/compression ratios,
and the origin positions while monitoring the levels of the
input waveform in real time. (Memory and Recorder
function)

=T care 1)

I

i

IR frigr PP O LBV 0.0 F ]
%l o3t OFF

1t
i:
i
|
|
|

U i
Waiting for triseer
B0y w1 300NV W 20mY okl 3.000

11.10 Level Meter Function
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11.11 Trigger Output Terminal

&WARNINGl To avoid damage to the unit, do not input a voltage
exceeding -20 V to + 30 V to the TRIG OUT terminal.

The trigger output signal is taken from the TRIG OUT
terminal on the lower side of the 8804.

.
.
EXTTRG mmD‘rﬁ B ‘
© 9 |

| L

TRIG OUT terminal

Output Circuit Diagram
Open collector output,

5V with 5 V output
Active low
10 kQ Pulse width: 1.9 ms approx.

TRIGOUT  jinijack: 3.5 mm dia.
terminal

Maximum input voltage
range: -20 to +30 V
Maximum input
current: 500 mA
Maximum input
power: 200 mW

With the auto range function, a trigger signal is output.
Care is required if using the auto range function while

using the trigger output terminal (Only in the Memory
recorder function mode).

11.11 Trigger Output Terminal
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Chapter 12
[1 System Screen

12.1 What is the System Screen?

0 The various settings, such as time setting, comment
input, and scaling function, can be made.

0 Move the flashing cursor to the function item. Select
SYSTEM by using the@ and @ keys, and the SYSTEM
screen will appear.

0 On the SYSTEM screen, there are three screens; input
level monitor, page 1, and page 2. The following
functions are available. (To change the screen, press the

key.)

System screen (Input level monitor)
Input level monitor

System screen (page 1)
(1) Special function setting
D Grid setting
@ Time value display
@ Listing and gauge functions
@ Intermittent printing
® Starting status backup functionO
® Printing intensity setting
@ Screen contrast setting
Language display setting
(2) Comment setting
(3) Time setting

12.1 What is the System Screen?
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System screen (page 2)
(1) Scaling setting
(2) Saving, reading and deleting the setting condition
(3) Self check
(O ROM/RAM check @ PRINTER checkD
@ KEY/LED check @ LCD check

12.1 What is the System Screen?
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12.2 Input Level Monitor Function
(Input Level Monitor Screen)

0 This function makes it possible to make the settings for
the voltage axis, the magnification/compression ratios,
and the origin positions while monitoring the levels of the
input waveforms in real time.

0 The display appears for each of channels 1 and 2, and
logic channel groups A and B.

Method

[ BNEIE TWPOT CEVEL MONTTOR
ch2  chi chB 1. Using the CURSOR keys, move the

E flashing cursor to the item for each

1Y 2y
1

¥l i
3.00Y SRV
UFF OFF

channel (voltage axis, input coupling,
position, magnification/compression
ratio, filter).

2. Using the 0] and[o] keys, make the
settings.

Rt g

BN R

MEMORY RECORD RMS #YOOMT

Input Level Monitor

Logic Level Display

displayed as shown on the figure

ch Al . Continuous high level  High and low logic levels are .

Signal fluctuating left.
ch A2 1 rapidly between
high and low levels
ch A3 Continuous low level
ch A4
ch A

12.2 Input Level Monitor Function(Input Level Monitor Screen)
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12.3 Settings on the System Screen
(Page 1)

The following functions are available.

@\me TPagel} " 96-08-07 11:49:55
@\h grid:  STAMDARD  start backue: OFF
= time TIME  print densyty: 1%

L liste © OFF  contrast:
<:> ] thin 2

st L.
OFF  lanauage: ENG-
conment : OFF

(1 chl: (HIOK[-8804  icha:i ;
@/ chist JehB: i

@— | clock adist:  *00-01-01 00:00:00 }

| MEMORY RECORD RMS 3YCONT SR

J@@@

@ Grid type selection (refer to 12.3.1)

® Time value display (refer to 12.3.2)

@ Listing and gauge functions (refer to 12.3.3)

@ Intermittent printing (refer to 12.3.4)

® Starting status back up function (refer to 12.3.5)
® Printing intensity adjustment (refer to 12.3.6)

@ Screen contrast adjustment (refer to 12.3.7)
Language display setting (refer to 12.3.8)

® Appending comments (refer to 12.3.9)

Setting the clock (refer to 12.3.10)

12.3 Settings on the System Screen (Page 1)
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12.3.1 Setting the Grid

0 The types of grid shown on the display screen or printed
recordings can be selected.
0 There are three settings: OFF, STANDARD, FINE.

Method (page 1)
Using the CURSOR keys, move the flashing cursor to
grid, then make the setting by using the@ and E keys.

Selection

OFF, STANDARD, FINE

When either of the FINE or STANDARD settings is
selected, the display screen still shows the STANDARD

grid.
The waveform screen
WA Tris:SING O LEY i 7 SR tTi9: TG O LEY © Ome 3 |
g d xcers OFF wo e xbcsm O
/,/—’—\\\\ /—/:‘\ :
y \\~ /’ PR TE SO SR |
s . ya : i
/ ™, S !
N, A : LA
\ e AN v
W00V xS0 0 Sl 00N, WS00WYod GO0M O 5V.l SO0
Grid: OFF Grid: STANDARD or FINE
Printed recordings
R I F
- | 1

/\ [/\ /\
AN N

Grid: OFF Grid: STANDARD Grid: FINE

12.3 Settings on the System Screen (Page 1)
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12.3.2 Time Value Display

The time from the trigger-point is printed out on the
recording paper.

Method (page 1)
Using the CURSOR keys, move the flashing cursor to

time axis, then select by using the[o]and[o] keys.

Selection

Display the time from the trigger point
(Memory recorder).

TIME Display the time from the beginning of the data
(Recorder, RMS recorder).
DIV Display the number of DIV from the beginning of

the data.

THL  REMORY Z200ms DIV ( 2000us l:»:l,‘- trio: * 96—-08

TIME display O

- 13 tris: m 960K

R B

DIV display
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12.3.3 Listing and Gauge Functions

When a waveform is printed out (except for screen copy),
gauges showing the voltage axis scales can be printed at
the beginning, and a listing of settings and other
information can be printed at the end.

Method (page 1)
Using the CURSOR keys, move the flashing cursor to
list & gauge. Then select by using the[o] and [0] keys.

Selection

OFF No gauges or listing.

LIST Listing only.
GAUGE | Gauges only.

BOTH Both gauges and listing.

0 Gauges are printed only for the channels for which the
waveform is being drawn.

0 After waveform reading, press the key on the status
or trigger screen. The listing is printed out.

i WMEMORY 20ms/0l (&€ HICINFE FSBEIO <R MEMORY (1TORDER
0 Byoves F e T O 15 A0 T
1) .. e

an s R {
Iovaz) o nbore TI1L_
Qlomy A [ 25 o

OFF
- SING Pre-tTim: [3¥4
Hag

[
P, [ R

Poo0LOLY OFT O D000y 120 Cmy ) G

PO0LONIY OFE O 0Looomye 5000 WY

G\ E0mVmY

Gauge List
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12.3.4 Intermittent Printing

0 When the time axis waveform is displayed as black area,
this function reduces the printing frequency, by printing
intermittently.

0 This reduces the likelihood of reduced printing speed or
excessive power consumption when operating the unit by
using the batteries.

0 Also when using the AC adapter, the intermittent printing
can be set.

0 When the intermittent print function is disabled, the
printing speed may fluctuate, depending on the amount of
black in the printed image.

Method (page 1)
Using the CURSOR keys, move the flashing cursor to thin
out. Then select by using the@ and @ keys.

Selection

OFF | Intermittent printing is disabled.

ON Intermittent printing is enabled.

0 While the Recorder or RMS recorder function (auto print
ON), the intermittent printing function is always enabled.

0 The sampling rate differs, depending on whether power is
being supplied through the AC adapter or from batteries.

12.3 Settings on the System Screen (Page 1)
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12.3.5 Starting Status Backup Function

If the power supply fails during recording operation
(while the LED above the [sTART] key is illuminated), and
then the power supply is restored so that the 8804 goes
back to the start condition, recording starts immediately.
If the triggering function is being used, the unit enters
the trigger stand by state.

Method (page 1)
Using the CURSOR keys, move the flashing cursor to

start backup. Then make the selection by using the@
and [0 ] keys.

Selection

OFF | Starting status backup is not enabled.

ON Starting status backup is enabled.

12.3.6 Printing Intensity Adjustment

The intensity of printing can be adjusted.

Method (page 1)
Using the CURSOR keys, move the flashing cursor to
print intensity. Then select by using the@ and E keys.

Selection

1 to 5 | The intensity increases at the higher values.

12.3 Settings on the System Screen (Page 1)



164

12.3.7 Screen Contrast Adjustment

The screen contrast can be adjusted.

Method (page 1)
Using the CURSOR keys, move the flashing cursor to
contrast. Then select by using the @ and @ keys.

Selection

1 to 16 | The intensity increases at the higher values.

Pressing the @ key simultaneously with the key

increases the intensity, and pressing the@ key
simultaneously with the key decreases the
intensity. (Setting possible on the all screens.)

12.3.8 Language Display Setting

The language to be displayed and recorded on the screen
or chart can be selected.

Method (page 1)
Using the CURSOR keys, move the flashing cursor to
language. Then select by using the[o] and[o] keys[

Selection

JAPAN. (JAPANESE) | Display and record in Japanese.
ENG. (ENGLISH) Display and record in English.

The language to be displayed can be changed, when

turning on the power supply with pressing the[sHIFT| key.

12.3 Settings on the System Screen (Page 1)
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12.3.9 Appending Comments

A comment of up to 12 characters for each channel can be
included on the printed recording. If a comment is input,
it will be included on the printed recording in all function
modes.

Method (page 1)

, 1. Using the CURSOR keys, move the

coment: W, , flashing cursor to comment.[d Then
et [ B / set to ON by using the [0] and 0]

([ clock adisf: 000101 00:00:00 | keys.

e ' 2. Enter comments. (Channel 1 is

described as an example; the
settings are the same on other

Flashing cursor

TSN (Pael) G-0R0T 131519 channels.)
SR st bk T . 3. Using the CURSOR keys, move the
: 5 TIK Print densites 34 N A B
listegauge: BOTH  contrast: 10 || flashing cursor in the area within
thin out: OFF  lanauase: NG|

the bracket as shown in the figure

Comment: O
gp};:HNJH—SEﬂ}I % ! left. The characters to be selected
will appear on the lower side of the
screen.
4. Select by using the 0] and [0] keys.
Flashing cursor 5. Using the CURSOR keys, move the
flashing cursor to the other position.

Repeat the procedure 3. and 4. (12
characters max).

Comment example

12.3 Settings on the System Screen (Page 1)
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12.3.10 Setting the Clock

0 The 8804 real time clock includes a calendar with
automatic leap year discrimination, and a twenty-four
hour clock.

0 The current date and time (year, month, day, hours,
minutes, seconds) are shown on the status, trigger, and
system screens.

0 The clock is used for the timer trigger function.

0 The clock is also used for indicating the data capture start
time in a printed listing of waveform information.

Method (page 1)
1. Using the CURSOR keys, move the flashing cursor to
clock adjust.0J Then set the date and time by using the@

and[0] keys.
"O0bo0ooboOoopooooooboobOoo
(year) (month) (day) (hour) (minute) (second)

2. Press the key, the time which has been set starts.

12.3 Settings on the System Screen (Page 1)
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12.4 Settings on the System Screen
(Page 2)
The settings on page 2 of the system screen include

scaling function, saving, reading, and deleting the setting
condition, and a self check function.

STSTEMy  (Paged)  "3B-05-07 13:25:53 . .
T R (D Scaling Function (Refer to 12.4.1.)
scaling: {en) foffset)  iunit)

‘ (0 (] i i i
1 ‘r& ;E 10060 iH Qe [ ] @) Savmg, Read.lr?g, and Deleting the
[oettang: 0 No. L SETGL Do) Setting Condition (Refer to
2 0 Aot DR 12.4.2.)

® Self Check (Refer to 12.4.3.)

HTER check

3 L) RoWRM check |
] chack

[z
[2) KEV/LED rlm 4
(ST 04D DEL

1] PR
TLC

12.4.1 Scaling Function

O By setting an external physical amount to correspond to a
one volt input signal (eu/v), the offset, and the name of
the units used (eu), a measurement value which has been
obtained as a voltage value can be converted into a value
in the external units.
O The scaled values appear on the gauge scales, as range
values (the upper and lower limit values along the
vertical axis), and as the value of V obtained using the A
and B cursors.
O For the numerical calculation, scaling will be performed

after calculation terminated.
0 Scaling can be performed for each channel independently.

12.4 Settings on the System Screen (Page 2)



168

Method (on the SYSTEM screen (page 2))

Flashing cursor

T GYSTH «1/ {paged) "HB-12-23 13:3

7222 |

lhl € +1.000E+0 «0.000E+0 [V
che: UFF +1.000E+0 +0.000E+0 v

{ ey} {offsets  funit)

]

1. Using the CURSOR keys, move the
flashing cursor to scaling. Then
select whether or not perform
scaling by using the @ and @ keys.

Selection
OFF | No scaling
sc Scaling is performed indicating the exponent in
integer. (1.234E +05)
ENG Scaling is performed indicating the exponent in

multiple of 3. (123.4E +03)

Flashing cursor

*GYATEMe ‘Paﬂe.:y T9h-12-g3 T IT00]

g e ! (oft
chi:ENG +1. 2500
SR T aeE O R

(unm

1
]

autn get: O
[SETTIMG-1 1 Mo 3:[SETTING-
SETTING-2 1

NO

setting: DEL Mo.3 r fexer)

3];

A check
FD check

[1] ROWR
21K

[3] PRINTER che
[4] LCD 2

Flashing cursor

*SYSTEM  (Paged) thig;}a 14:32:07

‘mffﬁpt) ]
i Lo
0Ly

it

auto set: i

sefting: TEL Mo.1 {exet)
OFF

JANTER check
i h

ek

ETUUME
LR 9l

HiyZabedefaniikl

2. Set eu/v and offset. They can
not be set within the range
-9.999E+9 to 9.999E+9.

Move the flashing cursor to each
digit by using the @ and @
keys.

Selection

0to 9 (For the most significant digit
and the exponent, from -9 to +9)

3. Set the external unit name (eu).
(The unit name can be up to
seven characters long.) Using
the CURSOR keys, move the
flashing cursor in the bracket.
The characters of selection will
be displayed on the lower screen.
Select the character by using the
[0] and[0] keys. Using the
CURSOR keys, move the flashing
cursor to the right and select the
next character. Repeat the
procedure 1. and 2.

12.4 Settings on the System Screen (Page 2)
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Example:

Setting the scaling for measurement
values produced when using a
displacement sensor with
characteristics as shown by the graph.

Y
V)
10

Y=8X-6..(1)
(V) (mm)
!
X = 0.125Y + 0.75 ... (2)
(mm) (V)

Inverting equation (1) results in equation (2). If scaling is
performed as specified, then the results of measurement,
which have been obtained as voltage values, are scaled
into displacement values in mm.

[eu/v] [offset] [eu]
Point A
Y=2V,
Displacement X = (+1.250E-1)x 2 + (+7.500E-1) = 1 (mm)
Point B
Y=10V,

Displacement X = (+1.250E-1)x 10 + (+7.500E-1) = 2 (mm)

NOTE When the numerical calculation is set, scaling will be

performed after the calculation. The rms value and area
value is, however, calculated in the value after scaling.

12.4 Settings on the System Screen (Page 2)
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When scaling the channel 1 only

The scaled values appear as shown on the gauge scales, as range values (the
upper and lower limit values along the vertical axis), and as the value of V
obtained using the A and B cursors.

(pages)  "9b-05-U7 13:22:55 - RGVOTEMe TRames) 56-Ue-07 13:21:327

cotelr  (offeet)  funit) wallm feyr  (offset)  (unitl
‘. uﬂﬁE+0 +0.000E+0 TY ] ml +1.O50E-1 +7.500E-1 Lo
+1.O00E G +0. 000E+D [Y ] che: DFP 1-000F+0 +0- 000F+0 [V
IE Mo-3 [SETTHG-3 lexec) fttnm SAVE M. JF[JETTI I3 Jlexer)

-3 1 Hﬂ 1 [5 ETT -1 1 No 3 LBETTHG-3 ]
|
{1 ELT ROMARAM check [3] PRINTER check [1) ROMARM check  [33 PRINTER check
027 KEYAED check [4] LCD check (21 KEY/LED rhm {41 LCD check
| i3 501 FNG OFF 5L 8
R T T F L 4 EIT 15 Toopetn Tl g iy s\« RALANY e oY Lo i‘lﬁﬁ LEAR SRS R
;7{1]
/ ~ : / \ / ‘\\
' ’ i/ \ / X
j \ / Y
; / \ wi 5 / \ ;
, Y / ! !
/ A ; 2.4 1 A\ / \\\ /
Y, N/ N4 \_/
T s VRS R GO e T o et fuas i
Scaling OFF Scaling ON (ENG)
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12.4.2 Saving, Reading, and Deleting the Setting
Condition

The setting conditions can be saved, and also be read as
required.
The setting condition can be saved up to 4.

Method (page 2)

(1) Saving
I [ = Bl e PR R L 1. Using the CURSOR keys, move
s y { ( ' . -
|| Spadne (el o dfisel) it the flashing cursor to setting.
|| CREOFF 1 000EA0 S0.00E0 TV ] Then select "N by using the
([[settine: R N4 [SETTING-4 Tever) [0]and[o] keys.
|l ;ET” 1 Tl 5 SETTNG 3 1| 2. Select the saving number by
32 EETTING 2 ) :
(1] ROM/RM check [3) PRINTER cherk using the[0] and [0] keys.
120 KEVACED chece T41 16D check Selecti
SR LOAD DL election
| No.1toNo.4 |

3. Input a comment.
A comment consists of up to 10
characters can be input.
Refer to Section 12.3.9, "Appending
Comments".

TSI T e e T ER R E T
e e it mih 4. Move the flashing cursor to v 12

00 0y .
qi: rﬁ% RN AV using the CURSOR keys and press

setting: SAVE No.4 [SETTING-4 ]m} the |START| key to complete saving.

AUuto set: | .
Na1:LSETTING-1 J Mo. 3:[SETTING-3 ] All of the current screen setting are

Mo LETTING Z ) _ e
[1] FOWRAM check (3] PRINTER check saved in the unit's internal memory.
| T2 KEVACED check [T (D cheek

m Push START key 1o execute.
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(2) Reading
’t *SY?TEMA \deo“ ’35712715 14:4&::003 1. Using the CURSOR keys, move
I | the fashing s tosetting D
°eEH[JSUe Ko, IFF { et d IEI keys.

No.1: [CETTIHLrl ] Ho. 3: [SETTING-3 1
Mo 2:[SETTIHG-2

[11 FOM/RAM checke [3] PRINTER check
L2 KEYALED check (4] LCD check

{_SAVE DEL

2. Select the loading number by
using the[o] and [0] keys.

Selection
| No.1toNo.4 |

3. Move the flashing cursor to by
using the CURSOR keys and press
the key to complete reading.

The number without saving the setting condition cannot
be loaded. The setting conditions that were saved in

previously are read from the unit’'s internal memory and
of the screen settings are changed.

12.4 Settings on the System Screen (Page 2)



173

(3) Deleting
ST (pane) 01015 1840750 1. Using the CURSOR keys, move the
scaling: ey ffset)  (unity | i i
Sraling: (el o (gTsetl ity flashing cursor to setting.O Then
Che:OFF +1.000E+0 +0L000F-0 [¥ select "BJE1" by using the[o]and 0]
«PHHS Noa {exec) keys_

2. Select the deleting number by

auto
NO- LTI ] fo.3:ESETTING-3 )
using the[0] and [0] keys.

M. 2: [SETTIMG-2 )

(1] ROM/RAM check 3] PRINTER check
(2] KEY<LED check [4] LCD check Selection
SAYE LOAD
| No.1toNo.4 |

3. Move the flashing cursor to by
using the CURSOR keys and press
the [START] key to complete deleting.

The number without saving the setting condition cannot
be deleted.

(4) Auto setting

sooTHie fPasec) “S-11E MBS, 1 Using the CURSOR keys, move the

solle: o g\;,"”l“ : flashing cursor to auto set. _
Gt TR0 W0 ) 2, Select the saving number by using
settir

It

Mo 1 CSETTING-11 Mo. 3: [SETTING-3 ]
M. 2: [SETTIMNG-2 ]

[1] ROMRAM check
(2] KEY/LED check

5.3 [SETTING-3 1fewec)
E liog LOETTING3 Texer) ‘ the[0] and [0] keys.

Selection

| OFF, No. 1toNo. 4 |

3. Turn the power OFF, and then turn
the power back ON. The setting
condition selected in step 2. is
automatically loaded.
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174

12.4.3 Self Check

There are four types of self-check:

SIS (Paged) 961215 1005:45
aling P (1) The ROM/RAM check
ChL:OFF +1.000F») +0.00CE+0 [V 1

RS R ‘I (2) The PRINTER check
settina: SAVE Mo 3 [SETTING-3 Jewec) (3) The KEY/LED check

£ 1 |
oL ISEITING L L R0 S:SETTINGS 1) (4) The LCD check

WM ROM/RAM check [3] PRINTER check
{¢] KEY/LED check [4] LCD check

' [l Push START kev to execute.|

HERA=0)] (n

(1) The ROM/RAM check
0 This check tests the internal memory (ROM and RAM) of
the 8804.
0 The ROM/RAM check does not affect the contents of the
RAM.
0 The result is displayed on the screen (OK means passed
and NG means failed.)

Method (page 2)
1. Using the CURSOR keys, move the flashing cursor to
[1] ROM/RAM check.
2. Press the [START| key, and the ROM/RAM check will be
performed.
3. When the self check has been completed, press any key.
The system will revert to the system (page 2) screen.

v ROW/REN check =#+ ¥ 1.08 |

P :

[ AR K ; NOTE )0 During the self check, all

P  FEDCBASGTEH43210 | - 9 . '
Storage BUE 0K keys are disabled.

0 If "OK" appears, the self
check was satisfactory.

ODO0C0GG00000
0000

0CO00C00000000 !
K !
i |
| CURSIRY L soe o |
sstorage RAM 0K A

Tk RAH 0K Coee® o "a |

HIT ANY KEY to mtum.é

RAM/ROM Check End Screen
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(2) The KEY/LED check
0 This check tests whether the keys are operating normally
for input.
0 Make sure to check that the LED for the start is lit.

Method (page 2)

FCED pRINT Copy | | SIART SIP | 1. Using the CURSOR keys, move the
L) “D J flashing cursor to [2] KEY/LED

LIGT  WER TURIIR check.

L - ] 1‘ 2. Press the[sTART] key, and the

WIS PLE L) D SHIFT' KEY/LED check screen will appear.
LT T |

3. Press any key on the front panel of the 8804, and the
corresponding key on the "KEY check" screen will be
filled in. When pressing the [START] key, and the LED for
the start will light.

4. Press each of the keys at least once to finish the keyboard
check.

5. When the check has been completed, press any key to
return to the system (page 2) screen.

12.4 Settings on the System Screen (Page 2)
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(3) PRINTER check
This check tests printer operation.

Method (page 2)
1. Using the CURSOR keys, move the flashing cursor to
[3] PRINTER check.
2. Press the[sTART] key, and the printer check will be
performed.
To stop the printer check during execution, press the
key.

B | 1111111
] I
|
| 1
|

Printer Test Pattern

12.4 Settings on the System Screen (Page 2)
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(4) LCD check
0 This checks the display screen.
0 There are three test patterns: MATRIX, OVERLAP, and
CHARACTER.

Method (page 2)
1. Using the CURSOR keys, move the flashing cursor to
[4] LCD check.
2. Press the[sTART] key, and the MATRIX check will be
performed.
3. Next, press any key twice more to cycle through the
OVERLAP and CHARACTER check.

wnt MATRILE check s | wak ONERLAF check #ax 1
. WAVE

CHARA

} HIT_AMY KEY to return.

HIT AWY KEY o Teturn.
MATRIX Check OVERLAP Check

CHARACTER Check
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Chapter 13
Input Units

13.1 Analog Inputs

The 8804 has an internal analog input unit, which can
record a maximum of 2 channels of analog signals.
This section describes the analog unit and input cables.
Be sure to read the Section 13.3, "Safety Requirements"
and follow the instruction.

13.1 Analog Inputs
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13.2 Specifications

Accuracy at 2300 + 50, after 30 minutes of warm-up
Accuracy guaranteed for six months.

Measurement ranges

20 mV/DIV to 100 V/DIVO 1-2-5 step
(120 mV to 600 V f.s.)

20 mV/DIV to 50 V/DIV 1-2-5 step
(120 mVrms to 300 Vrms f.s.) RMS
recorder only

Maximum input voltage

500 V (DC + AC peak)

Maximum floating voltage

450 V DC, AC

Frequency characteristic

DC to 100 kHz, -3 dB

A/D resolution 9 bits
DC amplitude accuracy + 1% f.s.
Zero position accuracy * 1% f.s.

Input resistance and
capacitance

1 MQ + 1%, approx. 5 pF (typ. at 100 kHz)

Common mode exclusion ratio

90 dB or more (at 50 Hz or 60 Hz and with
signal source resistance 100 Q maximum)

Low-pass filter

5 Hz, 500 Hz, OFF

13.2 Specifications
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13.3 Safety Requirements

| ¢ |f any metallic portions of the input cables are
exposed, there is a danger of electric shock.

Be sure to use the specified 9574 INPUT CORD.

* The maximum floating voltage between the analog
inputs and the frame of the 8804, or between the
analog inputs channels 1 and 2 is 450 V AC/DC.
To avoid the danger of electric shock or damage to
the equipment, ensure that the applied voltage
never exceeds the maximum floating voltage.

* The maximum floating voltage does not change
even when using an attenuator with the input, for
example.

* The maximum input voltage is 500 V (DC + AC
peak). To avoid the danger of electric shock or
damage to the equipment, ensure that the applied
voltage never exceeds this level.

13.3 Safety Requirements
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Analog Maximum input voltage:

8804 unit inputd] 500 V DC+AC peak

Maximum floating voltage:
450 V DC/AC max

O o

NOTE When making measurements on an AC power line for

example, using a voltage transformer, ensure that the
transformer is appropriately grounded.

(a) When the voltage transformer has a ground terminal

_ Analog O § X O
8804 unit input . : X § Input

Ol —
Voltage transformer

| (PT) ground terminal

(b) When the voltage transformer has no ground terminal

: . : O
. Analog o : ' 5
8804 unit input 0 : % 1 | g g Input
B 1 .

Q GND —\

13.3 Safety Requirements
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13.4 Input Cables

0 For safety reasons, only use the 9574 INPUT CORD for
connection to the analog input units.

0 The cables are approximately 1.7 m long, and the portion
which plugs into the unit has a plastic cover for added
safety.

9574 INPUT CORD

13.4 Input Cables
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13.5 Measurement Errors Caused by
Signal Source Internal Resistance

This problem only arises if the internal resistance of the
signal source is not sufficiently low compared to the
internal resistance of the analog input unit. If it is high,
it can lead to measurement errors.

------------- 1 Rs
fl\
b /\/\/\/ Es Es: Signal voltage
) | Rs: Signal source
Rin : resistance
! Rin: Input resistance
e
)
o Rin
Measurement error O Es :| 11— |:|
RsU Rin
Example:

The internal resistance of the analog input unit is
approximately 1 MQ , and therefore if the signal source
resistance is 1 kQ the error is increased by
approximately 0.1%.

13.5 Measurement Errors Caused by Signal Source Internal Resistance
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13.6 Logic Inputs

The 8804 has an internal logic input unit, which can
record a maximum of 8 channels of logic signals.
For operation details, refer to Section 5.2, "Basic Setting

Items of Each Function" and Chapter 11, "Trigger
Function."

13.6.1 Logic Input Unit

* The logic input unit allows two probes to be
/AWARNING . .
connected, but these are not floating, having a

common ground with the main unit.
¢ Do not connect logic probes other than those
supplied by HIOKI to the logic inputs.

Logic input unit

8804 unit [ Logic | —=9

(common ground) probes —O

Q GND |
-

Not floating

0 The connections to the logic input section are on the right
side of the 8804.

0 Each logic probe can measure four logic signals (four
channels).

Logic input unit

If no logic probe is connected, the corresponding logic

waveform is displayed on the waveform screen as high
level.

13.6 Logic Inputs
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13.6.2 Logic Probe

(1) Using the 9306 LOGIC PROBE

WMWARNING| The 8804 allows a maximum of two 9306 units to be
connected, but in this case the units have a common
ground.

i

Read the Instruction Manual for the 9306 carefully.

Voltage input and contact input are switchable. It allows
a wide range of measurements from electronic circuits to
relay timings.

Specification

The number of Channels 4 (common ground)

Input methodO Digital input Contact input
Input resistance 50 kQ or more 2 kQ
Threshold value +14V

Maximum input voltage + 50V + 30V
Response time 2 u s orless

The input resistance of digital input under 5 V is 100 kQ .
The connector cable length is 1.5 m, and the probe tip
cable length is 20 cm.

13.6 Logic Inputs
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9306 LOGIC PROBE

Clip Leads
(Digital input)

Alligator Clip Leads
(Contact input)

(2) Using the 9307 LINE LOGIC PROBE

&WARNlNGl Insulation is provided in the probes between the
input and output, and between channels.O To avoid

the danger of electric shock or damage to the
equipment, ensure that the applied voltage never
exceeds the maximum floating voltage.

Refer to the Instruction Manual for the 9307.

Signals such as 120/200 VAC and 24 VDC, and power
failure of power supply line can be detected. This allows
timing measurement of relay sequencers and so forth.

13.6 Logic Inputs
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Specifications

The number of channels 4 (isolated)

Input voltage range LOW HIGH
Input resistance Approx. 30 kQ Approx. 100 kQ

Threshold value

60 VAC/20vDC O H | 170 VAC/7ovDC O H
10 VAC/15 vDC O LO 30 VAC/43VDC O L
oo

Maximum input voltage

150 VAC 250 VAC

Response time

(T)1msorless/(1) 3 msorless

0 The 9307 detects absolute values, so for DC the input is

bipolar.

0 The connector cable length is 1.5 m, and the probe tip
cable length is 1 m.

9307 LINE LOGIC PROBE

13.6 Logic Inputs



189

/N

Chapter 14
Maintenance and Service

14.1 Changing the Battery

When using the alkaline batteries and then the following
warning message appears, replace the batteries.
"WARNING 10: Change all batteries"

A\WARNING]| * To avoid electric shock when replacing the
batteries, turn the power switch off and disconnect
the input cable before beginning. Also, after
replacing the batteries, always replace the cover
before using the unit.

* Do not short-circuit used batteries, disassemble
them, or throw them in a fire. Doing so may cause
the batteries to explode.

* When replacing the batteries, do not install old
batteries with new ones, and do not mix different
types of batteries. Check the battery polarity
carefully when inserting the batteries.

L

ACAUTION| O Use LR6 alkaline batteries or the specified 9420
BATTERY PACK.

0 Keep used batteries out of the reach of children.
Dispose of used batteries according to their type in the
prescribed manner and in the proper location.

14.1 Changing the Battery
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0 When not in use for a long time, to prevent possible

corrosion caused by battery leakage, remove the batteries
before storage.

0 If the 8804 shuts down because the batteries are

exhausted, it still continues to consume a very small
amount of power. After the shutdown, be sure to turn the
power switch off.

Method

1. Turn the power OFF.

2. Take off the cover of the
battery compartment.

3. Remove the old batteries and
replace them with six new
LR6 alkaline batteries with
the correct polarity.

4. Replace the battery cover.

14.1 Changing the Battery
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14.2 9420 BATTERY PACK

0 The 9420 BATTERY PACK is a Ni-Cd battery which can
be recharged while in the unit. The three packages form
a set to be used together. When replacing the battery
pack, always replace all three packages together.

0 Refer to Section 14.1, "Changing the Battery", on
replacing the 9420 batteries.

SN

()

9420 BATTERY PACK

&WARNINGl * To avoid electric shock when replacing the battery
pack, turn the power switch off and disconnect the
input cable before beginning. Also, after replacing
the battery pack, always replace the cover before
using the unit.0]

* Do not short-circuit used battery pack, disassemble
them, or throw them in a fire. Doing so may cause
the batteries to explode.

* When replacing the battery pack, do not install old
battery pack with new ones, and do not mix
different types of battery pack. Check the polarity
carefully when inserting the battery pack.

14.2 9420 BATTERY PACK
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AcCAUTION| O Do not unwrap the battery pack.

0 Keep used batteries out of the reach of children.
Dispose of used batteries according to their type in the
prescribed manner and in the proper location.

0 Only use the specified 9418010 AC ADAPTER(PSA-
30U-120, PHIHONG) for charging.

0 Always carry out battery charging at an ambient
temperature between 100 and 400 . Outside this range,
not only is the charging capacity reduced, but also there
is a possibility of reduced performance or electrolyte
leakage.

0 The battery capacity is reduced as a result of self-
discharge. Always carry out battery charging before
initial use.

0 Before storing the unit, remove the battery pack from the
unit.

0 If the 8804 shuts down becuase the batteries are
exhausted, it still continues to consume a very small
amount of power. After the shutdown, be sure to turn the
power switch off and remove the battery pack from the
unit.

0 When not in use for a long time, remove the battery
packs before storage.

0 The 9420 BATTERY PACK has a tendency to self-
discharge. When the battery pack is in long-term storage,
recharge about once every two months. If stored long-
term in the discharged state, the battery pack
characteristics will be impaired.

0 If the battery capacity remains very low after correct
recharging, the useful battery life is at an end.

14.2 9420 BATTERY PACK
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14.3 Recharging the Battery

0 When using the 9420 BATTERY PACK and the following
warning message is displayed, recharge the 9420.
"WARNING 10: Change all batteries"

0 If not using the 9418-10 AC ADAPTER(PSA-30U-120,
PHIHONG), the recharging is not possible.

Method
1. Connect the 9418-10 AC ADAPTER(PSA-30U-120,
PHIHONG).
2. When the power switch is OFF, the LED above the[START]
key will light to start the charging.
3. About 2 to 3 hours, the charging is completed and the
LED automatically goes off to end.

FowER hY
e T 2 ‘
ol | } |UH| e erme meon - I

—~ I

Power switch AC adapter connecting terminal

When the power switch is ON, the battery charging is not
performed.

14.3 Recharging the Battery
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14.4 Removing the Battery Before Ultimate
Disposal

Z'AWARNINGI To avoid electric shock when replacing the batteries,
turn the power switch off and disconnect the input

cable before beginning.O

ACAUTION| Keep used batteries out of the reach of children. Dispose

of used batteries according to their type in the prescribed
manner and in the proper location.

O This unit uses a lithium battery for memory backup.
O Before ultimate disposal of this unit, remove the battery.

Removing the battery
D Check that the unit is powered OFF.
@ Remove the four screws which is holding on the rear

panel with a Phillips screwdriver. (Refer to figure 14.4-1.)
@ Remove the upper case (front).

@ Remove the three screws which is holding on the PCB,
with a Phillips screwdriver.

® Remove the connecting cable and the PCB (refer to figure
14.4-2).

Rear side PCB

A lithium
battery

Four screws

Figure 14.4-1 Figure 14.4-2

14.4 Removing the Battery Before Ultimate Disposal
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Battery seen from above
® Wrench up the battery, and cut

/’A‘\ the positive (+) connection with
w @ 5 k—‘ nippers.
Negative /posmve @ Wrench the battery up further.
connection connectior Cut the negative (-) connection,
- which was underneath the
: 7 battery.
Circuit | -
board ~ ~

Battery seen from side

14.4 Removing the Battery Before Ultimate Disposal
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14.5 Cleaning the Printer Head

Method 1

Method 2

1.

The maintenance of the printer is not especially required.
However, depending upon the conditions of use, and
especially if the printer has been used over a long period
of time, it is possible for dirt or paper dust to adhere to
the printer thermal head, causing the printing to be faint
or otherwise indistinct. If this occurs, use one of the
following procedures to clean the printer head.

In the recorder function mode, set the high speed range of
2 s/DIV.

. On the system screen (page 1), check that the

intermittent printing "thin out" is set to OFF.O If ON, it
has no effect.

. Increase the input noise, so as to print for at least 5

seconds in solid black (100% black) or repeat solid
printing for several times with the PRINTER check (refer
to Section 12.4.3, "Self Check").

. If this does not effect enough improvement, then try

method 2.

. Moisten a piece of recording paper with a solvent such as

anhydrous alcohol or freon or normal hexane. (Use back
of the recording paper.) Then insert it into the printer.

. After lowering the head up lever, move the recording

paper to and fro manually, so as to clean the head.

14.5 Cleaning the Printer Head
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0 Do not use thinners, or similar organic solvents.

0 After using alcohol, be sure that the printer is completely
dry before operating it.

0 If the printer has been used over a long period of time, it
is possible for paper dust to adhere to the roller. If you
mind, clean away with the blower brush for camera.

0 Always cut off the recording paper using the paper cutter
fixed on the printer cover. If the recording paper is
directly cut off on the printer head, lots of paper dust
adhere on the roller.

14.5 Cleaning the Printer Head
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14.6 Troubleshooting

If the unit is not functioning normally, check the
following items before sending it for repair.

The screen and indicators do
not light when powered on.

O Is the AC Adapter correctly connected?

O Are the batteries correctly inserted?

O Are the batteries near the end of their
useful life?

0 When the battery capacity is reduced, the
power is automatically turned off. Before
turning on the power again, turn the power
off first and leave the unit for about 30
seconds.

The normal screen is not
displayed when turning the
power on.

0 Are the batteries near the end of their
useful life?

No waveform appears gn the
screen when the key
is pressed.

O Is the "Waiting for pre-trigger." message
displayed? When recording before the
trigger, until the corresponding item
interval has elapsed, a trigger is not
accepted.

O Has the "Waiting for trigger" message
appeared? Check the trigger settings.

O Are all of the channels switched off on the
display?

O Has the timer trigger been set?

There is absolutely no
variation in the recorded
waveform.

O Is the measurement range setting
appropriate?

O Is the input cord correctly connected?

0 Has a low pass filter been set?

The printed recording is very
faint or non-existent.

O Is the recording paper back to front?
O Are you using the correct recording
paper?

The setting of the intermittent
printing is not made to OFF.

O When using batteries or the 9420
BATTERY PACK, printing is automatically
switched to the intermittent setting.

14.6 Troubleshooting
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During memory recorder
operation, the apparent
frequency of the recording is
much lower than the
expected frequency.

O This is likely to be an aliasing error.

0 Make the "time" setting (time axis range)
faster. For more details see the back-
ground information on aliasing distortion in
Appendix "Aliasing".

During operation in the
recorder function mode, the
recording line is very thick.

O A ripple component in the input signal may
be the cause.

Before the message:
"WARNING 10: Change all
batteries" is displayed, the
printer is stopped.

O Depending on the battery type and printing
ratio, the printer is stopped before the
message is displayed. Change all new
batteries.

If none of the above conditions apply, and the cause of the
problem is not understood, try performing a system reset.
All the settings will revert to the factory settings.

Also refer to Appendices (Background, Error Message,
Glossary) and Index for more information.

System reset
Method

To perform a system reset, power ON the unit while
holding down the[sTor| key. The settings are initialized,
and revert to the factory settings.

14.6 Troubleshooting
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14.7 Service

If the unit is not functioning properly, check the
"Troubleshooting" list. If a problem is found, contact your
dealer or HIOKI representative. Pack the unit carefully so
that it will not be damaged during transport, and write a
detailed description of the problem. HIOKI cannot bear
any responsibility for damage that occurs during
shipment.

14.7 Service
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Appendices

Apendix.1 Background

(1) Sampling
00 The 8804 converts the input signal analog value into a
digital value, and all internal signal processing thereafter
is performed using digital values. This A/D conversion
process is called sampling.
O This sampling measures the value of the signal
repeatedly at constant intervals.

Sampling

| | | r

Measurement Measurement Measurement Measurement

0 The rate of taking these measurements is called the
sampling rate.

O The units are S/s, read as samples per second.

O This is the reciprocal of the sampling period.

Appendices
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(2) Aliasing distortion
0 If the frequency of signal being measured is significantly
higher than the sampling rate, it is possible for sampling
to produce an apparent signal which is actually non-
existent.

Actual input signal

Time

Sampling period Apparent signal due to aliasing

0 Aliasing distortion cannot be avoided with methods of
measurement, like the Memory recorder function mode, in
which the sampling period for the time axis range may
vary widely.

0 Because the measurement limit frequency (refer to next
page) is determined by the time axis range used for
measurement, try to use as high speed a range as possible
for performing measurements.

0 When measuring a repeating signal, using the auto
ranging function is another useful technique. Refer to
Section 6.4, "Auto Range Function".

Appendices
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(3) Measurement limit frequency
0 As a general rule, to ensure that sampling catches the
peaks of a typical sine wave input, 25 samples are
required for each input cycle.

®. ... Sampling pt-)-i-nt

Signal period
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The frequency for each range, when 25 samples per
period is taken as the limit.

TIME/DIV Sampling period Mﬁ?ﬁgg&gﬁg;
200 p s/DIV 25us 16 kHz
400 p s/DIV 5us 8 kHz
1 ms/DIV 125pu s 3.2 kHz
2 ms/DIV 25y s 1.6 kHz
5 ms/DIV 625 s 640 Hz
10 ms/DIV 125pu s 320 Hz
20 ms/DIV 250 u s 160 Hz
50 ms/DIV 625y s 64 Hz
100 ms/DIV 1.25ms 32 Hz
200 ms/DIV 25 ms 16 Hz
500 ms/DIV 6.25 ms 6.4 Hz
1 s/DIV 12.5 ms 3.2Hz
2 s/IDIV 25 ms 1.6 Hz
5 s/DIV 62.5 ms 0.64 Hz
10 s/DIV 125 ms 0.32 Hz
30 s/DIV 375 ms 0.10 Hz
1 min/DIV 750 ms 0.05 Hz
2 min/DIV 15s 0.025 Hz
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Apendix.2 Error Messages

The unit produces two levels of message to indicate
problems. These are distinguished as follows.

Error messages

ERROR 1 Reload the printer paper.

ERROR 2 Lower the printer lever.

Warning messages

WARNING 10 | Change all batteries.
WARNING 11 | Invalid key in operation.
WARNING 12 | Can't execute. (no waveform)
WARNING 13 | A & B csr incorrect position.
WARNING 14 | Auto range setting failed.
WARNING 15 | Can't start on SYSTEM.
WARNING 16 | Can't set. (all trig off)
WARNING 17 | Can't set over up level.
WARNING 18 | Can'’t set under low level.

WARNING 19 | Can'tload. (no data)

WARNING 20 | Can't set. (shot = 800 div)
WARNING 21 | Can't print. (200 ms - 1's)
WARNING 22 | Can't setto 100 V. (RMS)

WARNING 23 | Can't set interval to 1-40.
WARNING 24 | Can't make XY. (shot = 800 div)
WARNING 25 | Can't set dip. (100 ms - 2 min)
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Apendix.3 Glossary

Aliasing error

The phenomenon of not obtaining an accurate signal
waveform, due to aliasing distortion. Refer to Appendix 1,
"Background".

ch

Used as an abbreviation for channel. "ch 1" means
channel 1; "1 ch" means one channel.

Cutoff frequency

The frequency for which the output of a filter falls below
1V 2(-3 dB) of the input.

DIV

A unit corresponding to one division of the chart scale.

Full span voltage

The voltage difference corresponding to 6 divisions.

When referring to the position of the waveform along the

Position voltage axis on the display, this refers more precisely to
the origin, that is the position corresponding to 0 V.
Refers to recording the waveform before the trigger. This

Pre-trigger value is represented as the percentage of the whole
recording length coming before the trigger.

PT Voltage transformer

. The conversion of an input voltage to some convenient

Scaling .
external units.

Shot length The recording length, which is always expressed in terms

of divisions.

Timer trigger

Trigger function using the clock for fixed real time
triggering.

Trigger timing

Determines whether the trigger controls starting, stopping,
or both.

Unbalanced When one of two input terminals is used as the reference
input for the signal.
Word The amount of memory representing a single sampled

value digitally.
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Apendix.4 Example of Waveforms for
Each Function

(1) Memory recorder function

Single

it MIMORY /iy 10ma X307 trig: - 9E-00-20 15:42: 0%
FAF ORY  Ime/in o 2 QM

Veny ¢
Vo ¢

Dual

WEMORY  Lins DIy ¢ 10ws %103 Trims 960820 19

azp08
- .
B4 - T

20 WDl 20V k1) 3,00V

iy

N VBN
B kY
0 Y J N S
-1 N N
@
TET a0 VeIV O IOV L) TR Ol

X-Y DOT X-Y LINE

9 MEMORY 1
s Triw: " 960820 15:46:18 G OMEMORY 1053 ) B

Ed TeLa: "95- 0520 19240510
4

[VJT
@
% w

Ll
0 16
2 5

fare

10 MO ¢ Rl 10 ¥/ ¢
16 Ven She 19 v
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(2) Recorder function

Single

—

el 10 VoDV ¢ 10V x1) 3.00
Chino 10 woDIY (0 10V k15 EC

Dual

RECORD 200ms 0l (200ms | x1)Start: "96-05-20 162
s

&
at
¥y
M

! 10 Voo ¢ LOY x1) 3. Gl

ERES

FRETTTO VIV O 10V RS 3.0y
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(3) RMS recorder function

Single

RMS 5 s/0lv ¢ >

o
G

1) start: 95-08-20 15:01:02  stor:  96-08-20 156:03::
&5 W0 oy

g 2 17 2V <1y Z-0hiw
chi 10 vrbiv ¢ 10v 1) Z.S0

Dual

M S ssDV (0 S Hl} mtarhPG-03-20 18101 0R  Stoe:tS6 0820 16:

kL Vet C 2V kD) 3.00W

10 Vel ¢ 10V =13 550

(4) X-Y CONT recorder function

GC XYOONT &)
Ed

[

2z
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Index
Comments ................................... 165
-A - COPY - x, 52
A and B CUISOrs e 117 Cursor Keys o 117
AC adapter v Cut off frequency e 44
Aliasing distortion oo A2
Aliasing error o A6 -D -
Alkaline batteries----- Vi, 189 DC oo Vv
Analog input ............................... 179 Delete 173
AND - 124, 142 Dlsplay |anguage ...................... 164
AND/OR - 124, 142 DIV oo Ad
Area ................................................ 78 DOT ................................................ 39
Area value 78
Auto print ..................................... 51 _ E _
Auto range function oo 69 Environment for use - 21
AULO Setting e 173 Error messages - A5
Average .......................................... 77 EXT TRIG -+ 140
Average value o 77 External trigger 140
-B - -F -
BACK LIGHT <o Xi FEED -+ coovvrerrereeeaeaaee x, 50
Battery pack e 191 Flashing cursor oo xi, 31
Block diagram e 5 FreQUENCY -+~ oo 38
Front - X
-C- Full span voltage - A6
Calculation - 74 Function - 2,30
CH]_, CH2 ...................................... Xii
CH A, CHB oo Xii
Channel information - 39
Clock - 166
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-G -
Gauges ......................................... 161
GND ............................................... 41
Grld .............................................. 159
-H-

Head Up ......................................... 53
Head up/down lever oo 22
- -

Input Cables ................................ 183
|nput Coupling ............................. 41
Input level monitor function - 157
Intermittent printing -~ 162
Internal trigger oo 125
Interpolation ................................ 39
-K -

KEY/LED check oo 175
-L -

LCD ................................................. Xi
LCD Check ................................... 177
|eve| MELEr - e 153
Leve| trigger ............................... 127
|ine .................................................. 39
Line CUFSOE - 117
Line interpolation oo 39
Line style ...................................... 39
Listings ........................................ 161
LOgiC ............................................... 40
Logic input unit e 185
LOgiC probe ................................. 185
LOgiC trigger ............................... 131

Low pass filter oo 44
Iower ............................................. 130
-M -

Manual print function - 50
MAX ............................................... 75
Maximum floating voltage - 182
Maximum value o 74

Measurement limitation
frequency ..................................... A2
Memory recorder function - 55
MENU/WAVE key oo xi, 31
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Minimum value - 74
-N -
Numerical calculation 74
Numerical calculation screen- 28, 75
Numerical valug e 48
-0 -
Offset ............................................ 169
OR ......................................... 124‘ 142
Output terminal -« 154

Index
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-P -
Paper N - 53
Partial print ................................. 50
partial X-Y plot oo 117
Peak to Peak - 77
Peak value - 77
position .......................................... 42
POWER - Xiii
Pre-trigger .................................. 145
PRINT oo X
Print intensity e 163
Printer - 48
PRINTER check oo 176
Printer head oo 53, 196
Protective ground - 21
PT .................................................. 182
-R -

Real time continuous

recording ................................. 81, 93
Real time X-Y record - 107
Recorder function e 81
Recording length - 36
Recording paper e 22,25
Right SIOE e Xii
Ripple component oo 44
RMS ................................................ 75
RMS recorder function - 93
RO” mode ...................................... 71
ROM/RAM check - 174
-S-
Sampling - Al

scale 167
Scaiing ......................................... 167
Screen contrast oo 164
Screen setting .............................. 37
Scrolling ...................................... 121
Self check - 174
Setting condition - 171
Setting Jtem 34
SlNGLE ....................................... 144
Start ......................................... Xi, 46
Starting status backup - 163
Status screen - 27, 59, 84,
97, 103,110

STOP - vvverreeeerieeee xi, 46
Superimposition o 38
System reset ............................... 199
System SCrEEN v rrrremrmeeees 155

-T-

Threshold value oo 128
Time axis range o 35
Time value e 160
Timer trigger .............................. 151
TRIG OUT .................................. 154
Trigger ......................................... 123
Trigger filter 127
Trigger function e 123
Trigger level - 127, 129
Trigger mode - 144
Trigger pattern oo 132
Trigger screen - 27, 63, 88,
100, 112

Trigger slope .............................. 127
Trigger timing ........................... 150
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-U-

Unbalance input e A6

UNIE o 168

UPPEI -+ reee oo 130
-V -

Voltage axis range - 40
-W -

Warning messages -~ A5

WaVefOrmD .................................. 48

Waveform clear e 38

Waveform screen - 27, 61, 86,

99, 111

Window-out trigger - 129

WO - A6
-X -

XY CONT recorder function - 107
X_Y plot ................................. 72, 107
-7 -

Zero adjustment function - 54
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