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SAFETY PRECAUTIONS

®This manual contains information and precautions intended to ensure a safe operation of
the unit and to keep it in a safe condition. Please read the following notes on safety
before using the unit.

Safety Symbols

Refer to the related section(s) of the manual when handling a part of the
A unit bearing this symbol. When found in this manual, read the accompanying
explanation.

|||—

Indicates a protective ground terminal.

DANGER

® To prevent electric shocks and unit damage, do not apply an AC or DC voltage over 250 V
between an input unit and the main unit case or between input units. In particular,
prevent voltage from large-current power |lines from being applied. Otherwise, a short-
circuit accident may occur.

® Do never connect the input terminal to an AC power |ine over 250 V or a ungrounded DC
power |ine over 250 V.

®Be sure to insert the input plug completely to avoid the danger of an electric shock.

®se the unit with all four input units installed. If measurement is performed with an
input unit missing, you may suffer an electric shock.

® Two probes can be connected to a logic unit, but probes are not floating with respect to
each other.

® Connecting the DC power cord to a DC power supply such as a battery while the cord switch
is ON may cause electric sparks. Be sure to turn off the cord switch before making
connection. (8831 only)

Notes
®To prevent unit damage, observe the ranges in

| Input Terminals | Maximum Al lowance

the table at right forterminal inputs.
8932 Input 500 V DC + AC peak
®(Operating temperature and humidity ranges for TRIG IN -5V to+10 V
this unit are 5°Cto 40°C and 35% to 80%, TRIG OUT =20 V to +30 V
respectively. Avoid using the unit in dusty ‘ NG OUT 300 mA max.
places or where it would be exposed to direct 200 mA max.

sunlight or corrosive gas.



INTRODUCT ION

Thank you for choosing the HIOKI 8830 « 8831 Memory Hi-Corder. To maximize the performance
and life of the unit, please read this Instruction Manual thoroughly before use.

Notes on Use

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

Inspection _

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

Connection to a DC Power Supply (8831 only)

When connecting the 8831 to a DC power supply, be very careful not to reverse the polarity
of the +(positive) and —(negative) lines. Reversing the polarity may result in damage
to the Hi-Corder. (See 3-1.)

DC power cord switch

When the 8831 is used with a DC power supply, the power is turned on and off by the cord
switch in the middle of the DC power cord. (The power switch on the 8831 itself only
controls AC power. )

Therefore, when the 8831 is used with a DC power supplv, the power stays on until it is
turned off by the cord switch, regardless of the setting of the power switch on the 8831.

Before Turning Power On
Confirm that you power supply matches the Hi-Corder rating and that the correct fuse is
installed in the unit. Un AC power supply is built into the 883I.

Protective Ground Terminal

Make sure the protective ground terminal is properly grounded. If your use a three-pronged
plug inserted to a three-pole plug socket, however, no additional grounding is required.
Be sure to connect the ground terminal to ground even if you are running the 8831 off a DC
power supply such as batteries. (When using the 8831 in a motor vehicle, connect the
protective ground terminal to any metallic part of the vehicle s chassis.)




Recording Paper
The Hi-Corder uses the thermal recording method. Special thermal paper is required for
optimum performance. Please use the specified recording paper.

Storage
When not using the Hi-Corder for a long period, raise the head-up/down lever to protect the
head and prevent deformation of the rubber roller.

Using the Hi-Corder in a Motor Vehicle (8831 only)

Although the 8831 can be used with either an AC or DC power supply, it is not designed for
use in a motor vehicle. If you want to use the 8831 in a motor vehicle, use a cushion or
other appropriate means to protect it from vibration.

Precaution on Measurement
The maximum floating voltage of the input unit is AC/DC 250 V. Always use a PT when
measuring power lines over 250 V.

Transportation

When transporting the Hi-Corder, use the packaging materials provided. If not available,

proceed as follows:

(1) Wrap the unit in a vinyl plastic sheet.

(2) Pack the inside of a corrugated cardboard box more than 7-mm thick with packaging
material to a thickness of over 100 mm.

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

Note: Always remove the RAM card when transporting the unit.
Set the head-up/down lever to the head-up position when shipping the Hi-Corder.

Others

Carefully read and observe all precautions in this manual.

In the event of abnormal operation; please read 10-2 “In Case of Trouble and Before Sending
for Repair.”



How to Use this Instruction Manual

This Instruction Manual is composed of the following 10 chapters and option unit,
conveniently arranged for the first-time user. A figure indicating the name of each part is
given at the beginning. Refer to it while you read. A simple explanation of each part’s
function is also included. You will find it useful when actually operating the unit.
Chapters 4 through 9 and the appendices apply both to the 8830 and 8831 Although 8830 is
used as the model nama, read it as 8831 if you have the 8831.

Chapter 1: An outline of the machine that will help you to use it more efficiently.

Chapter 2: Contains the unit’s specifications. Refer to them when necessary.

Chapter 3: Explains on installation and preparations to be done before turning power on.
Be sure to read it to ensure safe operation. It also includes recording paper
and fuse handling instructions. '

Chapter 4 : Describes basic unit operation, using actual measurement examples. As you read,
operate the unit following the examples to get a faster understanding. All
basic procedures are included, so refer to this chapter if you have any
problem using the unit.

Chapter 5: Input unit handling is explained. For safety reasons, be sure to check the
maximum floating voltages and input voltage allowances indicated in this
chapter.

Chapter 6: Contains a detailed explanation of the trigger and how to use it. Since the
trigger is important to make the most of the unit’s functions, be sure to
read this chapter thoroughly.

Chapter 7: Describes the system menu, including instructions on system setup, time
setting and self-check.

Chapter 8: Bxplains how to use the IC (RAM) card. Read it after getting acquainted with
basic operation procedures in Chapter 4.

Chapter 9: Refers to the waveform judgement function. Since this is an auxiliary
function, read Chapter 4 to master basic operation first.

Chapter 10: Maintenance and service hints are given. Be sure to read this chapter in order
to extend unit's life. Also refer to it in case the unit does not work as
expected.

Appendices: Include instructions on how to deal with error messages, an explanation of
terms used in this manual, etc.

Explanations are given for using input units other than the 8932 analog unit and the 8933
logic unit. To ensure safe operation, please read these explanations carefully before using
option units.
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Display Reduction Key:

UP & DOWN Keys:

MENU/WAVE Key:
SCROLL Keys:

START Key:
STOP Key:
CURSOR Keys:
+ & - Keys:

Reduces waveform display to 1/2 in the voltage axis (vertical)
direction.

When waveform display is not reduced, use these keys to scroll
waveform display in the voltage axis direction.

Used to switch between MENU and WAVE display modes.

Scroll the waveform display in the time axis (horizontal)
direction.

Starts measurement.

Stops measurement and printing. Also releases error messages.
Move the cursor to select measurement conditions on the LCD.
Change the value of the parameter indicated by the cursor. Also
move the waveform cursor.
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8933 logic unit

8932 analog unit

8 ® ® 6
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© FEED Key: Feeds recording paper into the unit as long as it is pressed
down.

@ PRINT Key: Reprints a waveform stored in memory. Cannot be used in the
[REC] mode.

@ DISP COPY: Prints on recording paper whatever is displayed on the LCD.

@ BACK LIGHT Key: Turns the LCD EL backlight out. Press any key to turn it on
again.

@ IC CARD Key: Switches the LCD to the IC card mode, allowing for IC card
operation. Press it after inserting the IC card.

@ MANU TRIG Key: When pressed with the manual trigger set, the trigger signal is
delivered and the trigger is applied.

@ TRIGGER CHANNEL Select the logic signal trigger channels

A & B Switches: (8933 logic unit).

@ LOGIC AND & OR: Select the logic function (AND or OR) to be applied to the
channels set with @ (8933 logic unit).

@ POSITION Knobs: Select the zero position among 11 settings, placed at 10%
intervals (8932 analog unit).

@ FILTER Switches: Make the input signal pass through a low-pass filter. Three
settings are provided: 5 Hz, 500 Hz and OFF (8932 analog unit).

@ RANGE Knobs: Select the input unit measurement range among 12 settings. Use
them in combination with € (8932 analog unit).

@) Range Selectors: Select measurement range units between mV/DIV and V/DIV (8932

analog unit).



8830

8831

®

® & e @

® 68

@ @ 8932 analog unit
’ 8933 logic unit

)

Logic Probe Terminals:

Analog Input Terminals:

Zero Position Fine
Adjustment Trimmer:
Protective Ground Termi

(GND)
AC power connector:

POWER Switch:

@ ® ® @ e

Logic unit input terminals for connecting the optional logic
probes. Up to two probes can be connected. (8933 logic unit).
Analog unit input terminals. Unbalanced (8932 analog unit).

[ H] : High-level input

[ L] : Low-level input

Turn it using a small screwdriver

(8932 analog unit).
nal: Grounds the case. Make sure to connect it to a proper ground
to ensure safe and stable operation.

Connect the provided AC power cord to this connector. This

is a 3-terminal connector with ground.

Turns power on and off.

(With the 8831, this switch only controls AC power. The DC power
cord switch is used for DC power.)

VIEW ANGLE Adjustment Knob: Adjusts the LCD viewing angle.

Fuse holder:
DC power connector:

Fuse holder:

Holds the fuse. (8830 only)

Connect the provided DC power cord to this connector. Pay
attention to polarity when using a DC power supply.

When connecting the unit to a DC power supply, be very careful
not to reverse the polarity of the power supply lines. (See 3-1.)
Holds a fuse for the DC power supply. (8831 only) (The fuse

for the AC power supply is built into the unit.)

_7_
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GP-IB DIP Switch: DIP switch for the GP-IB interface (option to be specified when

GP-1B Connector:

NG Output Terminal:

TRIG OUT Jack:
TRIG IN Jack:

Fixing Screws:

ordering).

To connect the GP-IB interface cable (option to be specified
when ordering).

Delivers a signal (active low, pulse width approx. 20 ms or
more) when the result of waveform evaluation is NG .

Delivers a signal when the trigger is applied.

Trigger is applied when the external trigger source is selected
and this jack is short-circuited or it receives a rising edge of
approx. 2.5 V (active low).

Secure the input units.
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OUTLINE




1 —1 Product Outline

The compact 8830 Memory Hi-Corder is a new type of waveform recorder that integrates
observation and recording functions. Two input systems, logic and analog, are provided,
making the unit applicable to a wide range of phenomena from low to high speeds.

The 8831 uses a dual power supply system for AC and DC, allowing a wider range of
applications.

Major Features of the 8830 and 8831

(1) Wide LCD for clear waveform display
This unit uses a 640 X 200 dot LCD (Liquid Crystal Display), adding waveform
observation to conventional recorder functions. Furthermore, waveform display
reduction/enlargement, cursor readout, partial printing and analysis functions are
provided. |

(2) Four functions to meet every measurement need
Recorder function for lengthy and continuous real-time recording, memory recorder
function to securely catch transient and other high-speed phenomena, and high-speed XY
recorder and continuous XY recorder functions for XY composition of the above
phenomena.

(3) Powerful trigger functions
Digital trigger circuits are used, allowing trigger level to be specified in 1% steps.
Trigger slope, trigger filter and other convenient functions are also provided.

(4) High-speed sampling and large memory capacity
A maximum sampling speed of 500 kHz (500 ksample/s) and a maximum memory capacity of
125 kword (one channel), for securely capturing sporadic phenomena.

(5) Easy-to-use control panel
Measurement conditions can be easily set while looking at the LCD. Operation keys are
few, making setting easy.

(6) Input units can be selected to match your needs
The 4-channel plug-in input unit system allows for free selection of analog or logic
units.

(7) Floating input units
Analog input units are floating, each connected to an independent potential point.
Logic units are also isolated from the other input units.

(8) Convenient RAM cards
RAM cards can be used for external storage of waveforms and measurement parameters.

(9) GP-1B, RS-232C interface (option to be specified when ordering)
A GP-1B, RS-232C interface can be installed as an option (to be specified when
ordering). This makes data I/0 and remote control through a computer possible.



(100 Waveform evaluation function
The unit checks whether the signal is within a reference area and delivers a GO/NG
signal accordingly. The reference area can be easily specified by setting vertical
and horizontal allowances from a reference waveform.

Exclusive features of the 8831 only

(1D AC/DC dual power supply.

(12 Universal power supply system allows AC power supply voltages from 90 to 250V
(50/60Hz) or DC power supply voltages from 10 to 30V to be used without swiching.

(13 If both an AC power supply and batteries are connected, data recording is not
interrupted if an AC power failure occurs. The 8831 uses AC power under normal
conditions, then switches to the battery when an AC power failure occurs. (The 8831
can not charge external batteries.)

1 —2 System Operation
®This unit has a built-in 8-bit microprocessor which controls the whole system.

®Each input unit is provided with an 8-bit high-speed A/D converter, connected to the
main unit through a photocoupler. A separate power source is used for each channel,
ensuring total electrical insulation from the main unit.

®A/D converted data are stored in the 128-kword RAM by the memory controller.

®This unit uses digital trigger circuits. When internal triggering is used, the signal
converted to digital is compared to the preset value and the trigger signal generated

accordingly.

® Measurement data stored in the memory are processed by the CPU, then displayed on the
LCD and output to the graphics printer. Data can also be output to a RAM card and the
GP-IB, RS-232C interface (option to be specified when ordering).
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CHAPTER 2

SPECIFICATIONS




2—1 Main Unit General Specifications

(Basic Specifications)
Measurement functions: REC Recorder
MEM Memory recorder
XY wem High-speed XY recorder
XY cont Continuous XY recorder
Maximum number of Four analog channels
channels: Three analog channels and 8 logic channels
Two analog channels and 16 logic channels
One analog channel and 24 logic channels
32 logic channels
Memory capacity: 8 bitsx 125 kword/channel (when using one channel)
8 bits X 60 kword/channel (when using two channels)
8 bits X 30 kword/channel (when using three or four channels)
Maximum sampling speed: 500 kS/s
Input system: Plug-in input units
Time axis accuracy: =0.01% (relative error between readings and actual times)
Clock functions: Calendar with automatic adjustment for leap years 24-hour display clock
Maximum clock accuracy: 100 ppm (25°C)
Backup battery life: 10 years (reference value at 25°C). For the clock and unit settings
Operation environment: Temperature 5 °C to 40°C
Humidity 35% to 80% (no condensation)
Accuracy assurance environment: Temperature 23°C =5°C
Humidity 35% to 80% (no condensation)
Storage environment: Temperature -10°C to 50°C
Humidity 10% to 70% (no condensation)
Insulation resistance and 100 M @ minimum/DC 500 V, AC 1.5 kV/I minute
dielectric strength: (between case and AC power supply)
100 MQ minimum/DC 500 V, AC 1.5 kV/I minute
(between input unit and case)
100 MQ minimum/DC 500 V, AC 1.5 kV/I minute
(between two input units)
100 MQ minimum/DC 500 V, DC 700 V/1 minute
(between case and DC power supply ; 8831 only)
Rated vibration resistance: Frequency-Sweep at the rate of about 1 octave/minute over the
range from 10Hz to 55Hz and back again.
Amplitude-0.3mm for 30 minutes in each of X, Y, and Z directions
(When not operating)
Shock resistance: 30G in each of X, Y, and Z directions (when not operating)



Power Requirements:

Power consumption:

Dimensions:
Weight:

(Recorder Section)
Recording method:
Recording paper:
Recording width:

Scale:
Paper feed system:
Recording speed:

Paper feed accuracy:

(Display Section)
Display device:
Display resolution:

Dot pitch:
(Others)

Standard accessories:

8830: AC 100V =10% 50/60 Hz (optionally 120, 200, 220 or 240V =10%
specified when ordering)

8831: AC/DC universal power supply AC 90-250V, DC 10-30V

When both AC and DC power sources are conncted the AC power is.

If an AC power foilure occurs (or if the AC i input voltage drops

below 60V), the AC power is automatically disconnected and the DC

power is used. (In this case, both the power switch on the 8831

and the DC power cord switch must be ON.)

8830: 60 W max. (approx. 23 W during normal recording)

8831: 80 W max. (AC power supply, approx. 27W during normal recording)

8831: 80 W max. (DC power supply, approx. 26W during normal recording)

Approx. 274 H X 340 W X105 D (mm) (not including protrusions)

8830: Approx. 5 kg (main unit only)

8831: Approx. 4.8 kg (main unit only)

Thermal printing with thermal line head

110mm X 30m roll type thermal recording paper
(total) 104.2 mm (624 dots)

(waveform section) 83.8 mm f.s.

1 DIV = 8.35 mm (50 dots)

Stepping motor drive

1.2 cm/s max.

=3% (25°C, 60%)

Blue mode LCD (640 X< 200 dots) with EL backlight

504 > 200 dots (recorder, memory recorder)
256 X 200 dots (high-speed XY recorder,
continuous XY recorder)

Waveform section

Text section 80 characters X 25 lines
0.33 (vertical) x 0.396 (horizontal) mm

Power cord

DC power cord (8831 only)
Recording paper (roll type)
Protective cover

Roll paper attachment

—_ DD e e

Spare fuse

8830: power supply 100/120V
power supply 200, 220, 240V: 1.5 A/250V, 5.2mm dia.

8831: DC power supply 10-30V, 8A/250V, 6.4mm dia. X 30mm

Instruction manual 1

£ 2.0 A/250V, 5.2mn dia. X 20mm
X 20mn Jl



Options:

Optional accessories:

8932 analog unit

8933 logic unit

8934 analog unit (DC/RMS type)

9508 blank panel

9506 GP-IB interface (option to be specified when ordering)
9507 RS-232C interface (option to be specified when or dering)
9221 recording paper (in 10-roll sets)

9303 PT

9305 Trigger cord

9362 Case

9084 Case (for the accessories)

9527 RAM card

9534 ROM card (FFT calculation)

9535 ROM card (calculation)

9151-01 GP-IB connector cable (1m)

9151-02 GP-1B connector cable (2m)

9151-04 GP-IB connector cable (4m)

220H chart takeup reel

2 —2 Input Unit Specifications

(1) 8932 Analog Unit
Input method:
Measurement ranges:

DC amplitude accuracy:

Zero position adjustment:

(at 23°Cx 5C) Accuracy assurance period: 6 months
Unbalanced input (input and output mutually insulated)
10, 20, 50, 100, 200, 500 mV/DIV
1, 2, 5, 10, 20, 50 V/DIV
+1% f.s.

and fine adjustment

Frequency characteristic: DC to 200 kHz (-3 dB)

Input RC:

Low-pass filter:

1 MQ *=1% (mV/DIV); approx. 30 pF (V/DIV); approx. 25 pF at

100 kHz

Cutoff frequency approx. bHz, approx. 500Hz, and OFF setting

A/D conversion resolution:8 bits
Maximum sampling speed: 500kS/s (sampling interval 2 us)
Permissible input voltage:500V (DC + AC peak) Continuous

Maximum floating voltage: AC/DC 250 V (between input unit and case, and between input units)

Insulation resistance and 100 MQ minimum/DC 500 V, AC 1.5 kV/1 minute

dielectric strength:

(between input unit and case, and between input units)

Common mode masking ratio:80dB min. (source impedance 100Q max. at 50 or 60 Hz)
Temperature characteristic:=*0.1% f.s./ °C

Input terminals:

Two

11 settings, placed at 10% intervals on the 100% recording width,



Dimensions and weight: Approx. 34 H X 124 W X 82 D (mm) (excluding protrusions);
approx. 220g
Accessories: 9177 input cord
Fixing screws of input unit 2
(2) 8933 Logic Unit
Number of input channels: 8 (4 channels X 2 logic probes)
Input method: Logic probes (4 channels). Independent floating for each unit
Maximum sampling speed: 500 kS/s (sampling interval 2 us)
Maximum floating voltage: AC/DC 250 V (between input unit and case, and between input units)
Insulation resistance and 100 MQ minimum/DC 500 V, AC 1.5 kV/1 minute
dielectric strength: (between input unit and case, and between input units)
Dimensions and weight: Approx. 34 H X 124 W X 82 D (mm) (excluding protrusions);
approx. 160 g
Accessories: Fixing screws of input unit 2
Optional accessories: 9306 logic probe
9307 line logic probe
9308 line dip detector

2—3 Trigger Section

Triggering method: Digital comparison

Trigger modes: Memory recorder, high-speed XY recorder ---Single, repeat, auto
Recorder ................................................... Single’ repeat
‘Continuous XY reCordersrererreeereeenseeensacenreces Single

Trigger source: OFF, CH1, CH2, CH3, CH4, EXT, MANU (free running when OFF)

Trigger slope: Analog input--- rise, fall

Logic input --- condition match
EXT input -+ fatl

Trigger level: Analog input--- digitally set between 0% and 100% (1% steps)
EXT «eeveverenenes approx. 2.5 V max, or terminal short-circuit

Trigger level setting accuracy: *+0.4% f.s. (f.s. = 100%)
Logic input conditions: 1, O and OFF pattern settings
AND/OR within the logic input (set at the input unit)

Pre-trigger: 0, 5, 25 50, 75, 95, 100, -95%
(memory recorder, high-speed XY recorder)

Trigger timing: Start, stop (recorder, continuous XY recorder)

Trigger filter: OFF, 0.1, 0.2, 0.3, 0.6, 1.3, 2.6 DIV (memory recorder, high-
-speed XY recorder) OFF, ON (recorder)

Wait-less mode: Provided (memory recorder, high-speed XY recorder)

Trigger output: Open collector (with 5-V output; active low)
Pulse width approx. 1.5 ms

Trigger 1/0 terminals: 3.5-mm-dia. minijacks

— 17_._



2 — 4 Recorder Function (REC)

Time axis: 1 s/DIV to 50 min. /DIV; 1-2-5 steps, 12 ranges
Time axis resolution: 50 dots/DIV at 1 s/DIV; 100 dots/DIV at other settings
Sampling rate: Constant regardless of time axis (high-speed sampling)

1 channel ---160 us
2 channels---180 wus
3 channels---200 s
4 channels---240 us
(for both dot and line displays)

Recording length: 20, 40, 80, 160, 300, 600 DIV, CONT

Printing format: Single, dual, quad

Interpolation function: Provided, dot/line display

Waveform scrol | : Possible in vertical direction

Printing functions: OFF, ON (selects between printer and LCD output)

2 —5 Memory Recorder Function (MEM)

Time axis: 100 ws/DIV to 5 s/DIV; 1-2-5 steps, 15 ranges

Time axis resolution: 50 dots/DIV

Sampling rate: 1/50 of time axis

Recording length: 20, 40, 80, 160, 300, 600, 1200 (2 channels), 2500 (1 channel) DIV
Printing format: Single, dual, quad

Interpolation function: Provided, dot/line/smooth display

Waveform scrol | : Possible in both vertical and horizontal directions
Auto-printing: OFF, ON

Manual printing: Supported

Partial printing: Prints the portion after cursor A or between cursors A and B



2 —6 High-speed X-Y Recorder Function (XYuem )

X channel : Channel 1 (only for analog input unit)

Y channel : Channels 2 to 4 (only for analog input unit)

Effective recording area: 83.8 mm X 83.8 mm (10 DIV X 10 DIV)

X/Y axis resolution: 25 dots/DIV

Sampling rate: 2 s to 100 ms

Recording length: 20, 40, 80, 160, 300, 600 (Y axis, 2-3 channels), 1200 (Y axis, 1

channel) DIV
Interpolation function: Provided, dot/line display

Waveform scrol | : Possible in vertical direction
Auto-printing: OFF, ON
Manual printing: Supported

2 — T Continuous X-Y Recorder Function (XYcont)

X channel : Same as XYmem

Y channel : Same as XYmewm

Effective recording area: Same as XY wem

X/Y axis resolution: Same as XY wmem

Sampling rate: Dot display Line display
1 channel 50 us 180 s to 8 ms
2 channels 60 us 270 us to 14 ms
3 channels 70 us 360 us to 19 ms

Recording time: Infinite

Interpolation function: Provided, dot/line display

Superposed printing: Supported

Monitor function: Provided (LCD)



2 —8 Auxiliary Functions

Message printing: Function, channel(s) used, input range, zero position, trigger
conditions, trigger time, No. of divs., etc.

Recording line designation: Independent for each channel
Analog recording--- wide, slim (only printer output), OFF
Logic recording --- A + B (8 channels), A (4 channels), B

(4 channels), OFF

Auto-list gage: OFF, ON

Squared pattern designation:0FF, NORMAL, FINE (only for printing)

Time axis automatic setting:Possible in memory recorder and high-speed XY recorder modes

X-Y and T-Y conversion: Possible between the memory recorder and the high-speed XY
recorder

Start condition backup:  OFF, ON

Cursor measurement functions: Time difference, frequency and potential difference between A
and B cursors. Potential and elapsed time from trigger for A
cursor. Cursor readout (memory recorder)

Display reduction: Normal, reduced (1/2 in vertical direction) ---In normal mode, 8
DIV are displayed among 10 DIV f.s. The remaining 2 DIV can be
observed by scrolling.

Waveform evaluation: Supported for channel 1 analog waveforms in memory recorder mode
(recording length 300 DIV or less)
Evaluation method: GO/NG evaluation based on upper/lower limits comparison
Evaluation area setting:By designation of vertical and horizontal margins around reference
waveform
Evaluation modes: 1 - GO if the entire waveform is in the area

2 - GO if at least some part of the waveform is in the area
3 - GO if the entire waveform is outside the area
4 - GO if at least some part of the waveform is outside the area

Stop modes: GO stop, NG stop, GO and NG stop

Evaluation output: NG evaluation result output to 3.5-mm-dia. minijack ---Open
collector output (with 5-V output, active low, pulse width 20 ms
or more)

Evaluation time: Approx. 50 ms (20-DIV evaluation; waveform input time excluded)

RAM card: External storage for set parameters, waveform data and evaluation

area data

Applicable RAM cards:  JEIDA standard, 68 pins, 64 kbytes to 4 Mbytes

Auto-setup function: Set parameters and evaluation area data stored in the RAM card are
automatically loaded when power is turned on.

Auto-save function: Provided

GP-1B (option to be specified when ordering): Electrical and mechanical specifications meet
IEEE 488-1978 standards



RS-232C (option to be spcified when ordering) : Electrical specifications meet EIA RS-232C

Message input function:

2—9 Additional Data

Memory Recorder and High-speed XY Recorder Functions (XYuuwm

standard.

Supports waveform data read/write, input unit settings readout and

main unit remote control

20 char. maximum Conly printed on the chart)

function between brackets)

Maximum Recording Time
TIME/DIV Sampling Interval Ich %1 2ch %2 3-4ch %3
(Y axis 1) | (Y axis 2-3)
100us,/DIV 208 250 ms 120 ms 60 ms
200 4 500 240 120
500 10 1.25 s 600 300
Ims, DIV 20 2.50 1.20 s 600
2 40 5. 00 2. 40 1.20 s
5 100 12.5 6. 00 3. 00
10 200 25. 0 12.0 6. 00
20 400 50.0 24.0 12.0
50 lms 125 60. 0 30.0
100 2 250 120 60. 0
200 4 500 240 120
500 : 10 1250 600 300
1s. DIV 20 2500 1200 600
2 40 5000 2400 1200
) 100 12500 6000 3000
Time axis resolution is 1/50 (per DIV)
21 Recording length 2500 DIV
2 Recording length 1200 DIV
23 Recording length 600 DIV
Recorder Function
Time/DIV Chart Speed Time Axis Resolution
1 s /DIV 501 mm/min 1,750 DIV
2 250.5 1,100 DIV
5 100. 2
10 50. 1
20 25. 1
50 10.0
1 min/DIV 501 mm/h
2 250.5
5 100. 2
10 50. 1
20 25.1
50 10.0




Recorder Function Sampli

ng Speed

No. of Channels Used Sampling Speed Sampling Interval
1 6.25 kS/s 160 us
2 5.56 kS/s 180 s
3 5.00 kS/s 200 us
4 4. 17 kS/s 240 us
Continuous XY Recorder Function
Dot Line
No. of Channels ) Sampling Sampling Interval
Sampling Speed ,
Used Interval Range
20. 00 kS/s 50 us 180 us ~ 8 ms
16.67 kS/s 60 us 270 us ~ 14 ms
14. 29 kS/s 70 s 360 us ~ 19 ms

Note: When line interpolation is used, the sampling interval

is not constant.




CHAPTER 3

INSTALLATION AND PREPARATION




3—1 Notes on Installation

(1) Main Power Supply and Fuse

A

The type of power on which this unit can operate is indicated on the side panel. Be sure
to check the power supply voltage. The fuse rating is also marked on the side panel. Be

sure to use a fuse of the

@ 8830
LINE VOLTAGE
250V MAX 50/60Hz
] 100V (] 120V
(] 200V [ 220v

specified current rating.

(£10%) FUSE
2. 0A/250V
L] 240V 1. 5A/250V
CAUSION

SIZE

5.2(dia. ) X20mm
5.2(dia. ) X20mm

voltage is 250V for

®3pecify the line voltage at time of order. Note that the maximum applicable

the 240V type.

® 8831

AC 90 ~ 250V 50/60Hz
DC 10 ~ 30V

FUSE
3. 0A/250V (built-in)
8. 0A/250V

SIZE

5.2(dia. ) X 20mm
6.4(dia. ) X 30mm

®Universal AC/DC power supply system allows switches operation over a wide range of

input voltage.

®When both AC and DC power sources are connected, the AC power is used. If an AC power
failure occurs (or if the AC input voltage drops below 60V), the AC power is
automatically disconnected and the DC power is used. (In this case, both the power
switch on the 8831 and the DC power cord switch must be ON.)

CAUSION

the batteries.

®The 8831 has no external battery charging function.

®Never apply voltages outside of the specified range.

®(Qperating the unit on such voltages may damage the unit. |f the DC input voltage
drops below approx. 8v, the DC power is automatically disconnected to protect
the unit. During battery-powered operation, be careful to avoid overdischarging

Effective battery-powered operating time (typical value at normal temperature)

Battery:12V 36 Ah fully

charged

8831 with four 8932°s (1 to 4ch) and GP-IB installed

Operating | Printer not Printer operating
condition | operating - - -
Entire waveform section 0.2Hz sine wave printed with
printed in black with recorder | recorder function set to
. function set to 1s/DIV 1s/DIV
Usable Approx. Approx 7 hours Approx 12 hours
time 16 hours ) )

Note: ®Actual performance will very greatly from values indicated in this table
according to the number times the battery has been recharged and the charge

state,

®Usable time is proportional to the battery capacity. For a given capacity, a 24V
battery will last about 1.5 times as long as a 12V battery.




(2) Power cord A

®(se only the power cord provided with the unit.

®ihen using DC power with the 8831, use only the provided DC power cord.

9150 DC power cord (8831 only)
DC power is turned on and off with the cord switch in the middle of the DC power cord.
The power switch on the main unit only controls AC power.

A DANGER
® hen connecting the DC power cord to a DC power supply, be sure to connect the red
wire to the “+” side and the black wire to the “—” side.

CAUTION (8831 only)

®Reversing the power cord polarity may damage the unit.

®When using an extension with the DC power cord, use wire with a rating at least
equal to that of the provided cord.

®When the 8831 is used with a DC power supply, the power stays oh until it is
turned off by the cord switch, regardless of the setting of the power switch on
the 8831.

(3) Protective Grounding
[f a grounded power outlet is not available, be sure to ground the unit properly. Be
sure to ground the 8831 properly even when using DC power. (When using the 8831 in a
motor vehicle, connect the protective ground terminal to any metallic part of the
vehicle ‘s chassis. )

(4) Environmental Conditions
Temperature and humidity ranges for operation of this unit are 5°C to 40°C and 35% to
80%. Avoid locations exposed to direct sunlight, large amounts of dust, or corrosive
gases. Although the 8831 can be used with either an AC or DC power supply, it is not
designed for use in a motor vehicle. If you want to use the 8831 in a motor vehicle, use
a cushion or other appropriate means to protect it from vibration.

3 —2 Loading the Recording Paper Stock cover

@ Push the stock cover to open.

@ Raise the head up/down lever.




® Insert the holders into the paper roll
core and place the paper onto the
bearings.

@ Insert the paper end from above into the
printer slot, then pull it out from the
other side.

Printer head

® Pull the paper out 10 cm or more and
straighten it. If the paper does not
come out smoothly, push the head up/down
lever down and press the FEED key to

feed paper in.
Note: Make sure that the paper is aligned
with the roller, otherwise a paper jam

Head up/down lever

may occur,

® Push the head up/down lever down.

@ Pull paper out of the stock cover slot
and close the cover. This completes the
procedure.

Note: ®Be sure to observe the proper paper

position. Otherwise, no waveforms

will be printed.

® lhen the device is transported or
stored for a lengthy period, make
sure that the paper roll is kept in
the head-up position. The roller may
deform if it is continuously
pressed against the head causing
irreular printing.



A

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

®[f the paper is exposed to strong light for a long period, it may discolor. Therefore,
do not expose the paper to a strong light with its wrapping removed.

3 —3 Recording Paper Handling

Data Storage

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

® Do not expose paper to direct sunlight.

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

® [t is recommended that copies of important data be made for storage.

®The thermal paper may be discolored when put in contact to volatile organic solvents
such as those based on alcohol, ether or ketone.

®{fhen the thermal paper absorbs organic solvents such as those based on alcohol, ether or
ketone, it may lose its color, resulting in the recorded data fading away. Soft vinyl
chloride films and adhesive tapes such as cellophane tape contain these organic
solvents.

®Do not place the thermal paper on wet diazo copy paper.

Alcohol

3 —4 Notes on Measurement

A WARNING
®The maximum permissible input voltage for the input terminals of the 8932 analog
unit is 500 V (AC+DC peak). Take care to avoid voltage levels above this limit.
®The maximum input unit floating voltage is 250 V AC/DC. Avoid voltages over this

limit between channels or between a channel and the main unit.
® Always use a PT for measurement of AC power |ines over 250 V.




3—5 LCD Viewing Angle Adjustment

Use the VIEW ANGLE knob on the right side panel of the main unit to adjust the LCD to

the optimum viewing angle.

VIEW ANGLE knob

{fﬁa—g’q
LINE VOLTAGE (%10%)|FUSE
ﬂ@j POWER [T100v (]120v 24 | ANGYE |

oN| 200V 220V DMOV 15A
OFl

MADE IN JAPAN

§830

VIEW ANGLE knob

|@! (( power | DC10~30U_MaXgow vEw
o

oc
GND
ADE W JAPAN

AC90-260V
50/60Hz MAX8OW
INSIDE FUSE 34

) —

§831



CHAPTER 4

OPERATION




4 —1 Getting Started

4—1—1 Power On

(1) Turn the POWER switch ON. The current settings will be displayed on the LCD, and the

unit will be ready for operation.
(2) Settings are stored in memory when power is turned off, so there is no need to reset the

unit.
Note: All stored waveforms are erased when power is turned off.

® System Reset
Turn the POWER switch ON while pressing the STOP key to initialize the unit to the

factory settings.

4—1—2 The LCD Panel

The LCD of this unit is equipped with an EL backlight, allowing for waveform observation

even in dark places. Pressing any key will turn the backlight on.
A WARNING

To extend EL backlight life, turn it out when not using the LCD.

4 —1—3 Start Key Backup

In case power supply is interrupted during recording (LED above the START key lit),
recording can be restarted immediately when power supply is restored. This function is
convenient when power is temporarily cut due to power failures, etc. Refer to 4-1-3 Start

Key Backup for setting instructions.
— %BACK LIGHT key
D &

N3JO HSNd

START key
STOP key




4—1—4 Display Modes and Setting

The 8830 is provided with two display modes, the MENU and WAVE modes. The MENU mode is
used for setting the various parameters, and the WAVE mode for actual wave monitoring.

Both the MENU and WAVE modes have four common functions. The MENU mode also gives access
to the SYSTEM menu.

To switch between the MENU and WAVE modes, ( / 2
- - MENU/WAVE key
press the MENU/WAVE key. L I DowN L1
—

— 1.2
Switching between functions and setting of L_-‘jm“é
displayed parameters are performed by = — | L= 1@ i B kers
moving the cursor. This is done with the __Zé" '
CURSOR keys. L] a N

11 CURSOR keys
4 =
(SuRsor W _{PAUTO TIME/DIV)

Changing Functions

Cursor
MENU P2 RECORDE REESS "89-11-26 19:20:11
a2 2aSTATUS22z2x2z22z222x2xrex2222TRIGGERZ2 2222222222222 2PRINTr2xa2xeex22t2rx2e
ES ® » *
® timesdiv: Ls * mode : SINGLE ® chd: OFF *
» * ® Y
# * source: CH1 * ch3: OFF 2
Bl ® *® E
# shot: 20D1V ® level : 50x% ® ch2: OFF *
E * ® ®
® ® slope: 1 Y chit: WIDF ®
* ® ®» 7
» printer: OFF » filter: OFF * 2
k ® * ®
» * = dot-line: LINE *
» * ® *
@ » timing: START ® ®
Ed » E 3 »
* = ® format: SINGLEF »
: * * %

2
EHEEAMAMEANAREREARRER R R AREREAZAX R RN ZRARIARAXZAXXANTRAIRAALARRINRAXREIIXIRIRAR AR IR E R 20

MEMORY XYmem XYcont svsnll_ Selection line

Auxiliary cursor

Using the (Al CURSOR key, move the cursor to the function indication. The selection line
shows the available functions. Use the [ and [l keys to move the auxiliary cursor to
the desired function.

— If an Error Occurs
- Check the error message.
* Press the STOP key.
* Remove the cause of the error.

L—— (refer to Appendix 1. Brror Messages) ——



4 —2 Using the Recorder Function

4 — 2 — 1 Features of the Recorder Function

(1) Continuous recording in real time.

(2) Data from all input channels are recorded on the same time axis. Signals can be recorded
overlapped, helping to observe their mutual relationship.

(3) Charting rate can be adjusted in 12 steps from 1 s/DIV to 50 min. /DIV.

(4) High-speed sampling:
Sampling is performed at intervals of 160us minimum and 240xs maximum, allowing for
envelope observation.

(6) At charting rates of 1 s/DIV to 50 min./DIV, a smooth printout close to an analog
waveform can be obtained.

Voltage
Current
| ~{[xeedeveds]) T
| | =T Bk:ps D ;- e
Power —— | I e !
| ‘g[- R2E3 .
- & s-FEDr b — |
E;’T‘_:j'g' l) _/\, ~—
Temperature — ER R P
Z?EUQ
052
Vibration — 8830
Level Recording of Various Physical Quantities
Others -
~|lzpeserede] )
H :1 - Tﬁfﬁﬂ s D f
h%@g"fﬁghﬂn_f !
- oS- Cort — | .

Envelope waveform



4—2—2 The MENU Display

The MENU and WAVE display modes are switched alternately by pressing the MENU/WAVE key.

MENU/WAVE key

MENU Display

MENU LS RECORDE REESS '89-11-26 19:20:.11
':.::e»‘z:t:z,'\'}",\T[IS%&;&&&-&.:@’.’.=zntsza>zx'e=zu&hTRl(;(;ER:tzt-:o.».x::x:a:x&v.n&:zaazaa:zPRIN["&R:«?&&:\.A&%‘.&&&-:&&
. w K >
Cimesdiy: Is 2  mode: SINGLE = chi: NFF = “Q
N source: CH1 N ch3: OFF » LL]
K3 k3 LS m
shot: 2001V ® level: 50 k3 ch2: nrr @
» ES «
3 ® slope: I ® chit: WIDF El
fS » » 2
K printer: OFF ® filter: OFF ® #
2 % @ B
@ ® ® dot-line: LINE 4
» ® S
ES * timing: START ® ®
g3 * 3 W
* ® format: SINGLE

3 ® ® %
FEEARMERRE RATRARB AR TRN R RABR R AR R R ATRXRI RN L AR ERRR AN AN AR NN R AR AN R B RN RN m o e e o

VAN MEMORY XYmem XYcont SrSTF,M

|

Trigger section

For trigger-related settings

Status section ——J Printing section—
For time axis range, recording For setting the thickness of the
length and printer output waveform output to the printer,
settings. the waveform interpolation function

and the printer output format.



@ Status Section

time/div
prreuSTATUSsxeenssannnnnny Indicates the amount of time equivalent to 1
v timesdiv: is i division (1 square on the recording paper)
; ' s in the time axis direction.
% shot: 20DV 3 It can be changed in 12 steps from 1 s to 50
S inter orr O s/DIV, and from 1 min. to 50 min./DIV (1-2-
: % 5 steps).
§ . shot
ﬁ g Indicates the recording paper length used
""\"’k”"’t‘“’."”?”*}.R&’."’}&N""”"‘ﬁy

per recording operation. It can be set to 20,
40, 80, 160, 300, 600 divisions and CONT.
Since 1 division corresponds to 1 square on
the paper, when selecting 20 DIV recording
will be performed on 20 squares, and
likewise for the other settings.

If the CONT setting is selected, recording
will continue until the STOP key is pressed
or the unit runs out of recording paper.

REC S5s/DIV Trig:0OFF '89-11-15 19:10:40
¢ 2 4 6 5 10 2 1€ 18

CH3 OFF 1v 30x CH4 OFF (logic) .
CH1 WwDE  S0mV 20x# CH2 OFF 500mv 50% HIOKI 8830 MFMORY Hi CORDER

printer
Indicates printer output.
( ON J ---The waveform is output to the
printer, and not displayed on the
LCD (WAVE mode).
(OFF ] ---The waveform is not output to the
printer, only displayed on the LCD
(WAVE mode).



@ Trigger Section (see 6. USING THE TRIGGER FUNCTION for details on trigger operation)

mode
‘; #2522 TRIGGER®=z=22anz222x *“*; Indicates the trigger mode.
; mode : SINGLE i (SINGLE) ---The trigger signal is valid only
» sSource: CHL = once after pressing the START key.
;f;‘f; 50: (REPEAT) --Triggering is applied
- filter: oFF & continuously.
* «  source
.t iming: START = Indicates the signal type that triggers the
E E recording operation.
AR R R AR ARARNRARAARRD AR B A RN

(OFF ) ---The trigger function does not work.
Recording will start immediately
when the START key is pressed.

(CHL ) to (CH4 ) --Operation is triggered by the

signals input through channels 1 to
4, respectively.

(EXT ) ---Recording starts when the EXT IN terminal is
short-circuited or an approx. 2.5-V falling
signal is input to it.

(MANU) ---Operation is triggered manually by pressing

the MANU TRIG key.

level
Indicates trigger level in 1% steps from 0% to 100% of
the full chart.

slope
Indicates in which direction should the input signal
cross the trigger level to start recording.
() ---Recording triggered when the signal crosses the
level upwards.
(1) ---Recording triggered when the signal crosses the
level downwards.

filter
Indicates the status of the filter used to prevent
trigger misoperation due to chattering.
(ONJ ---Trigger filter is applied
( OFF) ---Trigger filter is not applied

timing
Indicates trigger timing.

(START ] ---Recording starts at the trigger point.
{ STOP ) ---Recording stops at the trigger point.



® Printing Section

chl to chd
, zuwaPRINTz222s 2wy 2w s , ( analog unit channel S)
= chd: OFF = Indicates whether the waveform is displayed on
Fooch3: orE e the LCD (WAVE mode) or not, and the thickness
= ch2: OFF = .
w7 of the waveform output to the printer.
i chi: WIDE
; dot-line: LINE o« OFF SLIM WIDE
format: » SINGLE ’ WAVE Not
TRE R MR W N MM N R M R N W NN R R W NN mn R diSDlaY displayed Displayed Displayed
Printer |Not output | Output in | Output in
thin lines | thick lines
Note: Line thickness cannot be specified for
waveforms displayed on the LCD.
dot-line
Indicates interpolation of waveforms displayed
on the LCD and output to the printer.

(DOT J --Line interpolation is not applied.
Sampled points are displayed and
output as they are.

(LINE) ---Line interpolation is applied. Sampled
points are connected with straight
lines for display and output.

REC 1s/DIV Trig:( REC 1s/DIV Trig:( REC 1s/DIV Trig: REC 1s/DIV Trig:0 REC ts/DIV Trig:
n o J i} 2 4 u 2 4 il o 4 u U 4

CH3 OFF S50V 50%4 CH3 OFF 50V 50%: CH3 OFF 50V 50 CH3 OFF 50V 50%% CH3 OFF 50V 50%

CH1 OFF 500mv 50% CHE =in S00mV 50% CH1 LIDE 500mV 502 Cllf SLit 500mV 50% CH1 WIDE 500mV 50%
OFF SLIM WIDE SLIM WIDE
DOT DOT LINE LINE



(logic unit channels)

a2 aPRINT2 =222 % %20 FOF IOgiC Ullit Ch&ﬂﬂelS, thiS SeCtiOIl

=

indicates channel switching between the A and

v chd: AZBch i
‘ ch3: A&Bch " B DrobeS.
pochz: ABBch = (OFF ) ---Logic unit waveforms are not output.
= l M r\& l ks

ohl Beb ® (Ach ) ---Only A probe channels are output.
" dot—line: LINE © (Bch ) ---Only B probe channels are output.
: N (A&Bch J ---Both A and B probe channels are
S format: SINGLE ; output (all 8 channels).
AmmEERASAEEARALTRRR RS Note: Line interpolation is always applied to

logic unit waveforms, regardless of the dot-
line setting.

(LCD) Al—

Full-resolution Display

A2 Full-amplitude Display
T T ) T T 3 A3
Channel 4, A probe { [—_curseri—HEE—— A4 —_—\\\\\\ \\\\
—_ CuNsor ! OFF
B probe { Im—r——rT——T—o= _\ ' ,

[— | p — 1 — _\: TL 1. .
S —— —— S —_
Channel 4, Y

Channel 3, A probe

———"——"—"—"=_—== Channel 4,

B probe B probe

B probe ———n_n_—_————  (Channel 3, B probe

Channel 1, A probe S d ; —— (Channel 2, A probe

{
{
{ {
{ {
Channel 2, A probe { [T —"——"""—" (Channel 3, A probe {f — "<
{ {
{ {
{

B probe

Note: Channel 1 and 2 logic waveforms from the B
probe do not appear on the full-amplitude
display.

(Chart)
Channei 4,

probe

probe

Channel 3, probe

probe

Channel 2,

probe

probe

Channel 1, probe

oo > > > ™ >

probe

CH3 AsB (lowic) CHa AsB (logic)
CHL AB (logic) CHZ ASB (logic) HIOKI 8830 MEMORY Hi CORDER



format

ERIE

zvarePRINTewewwsenwamws s Indicates the printing format.
chd: OFF (SINGLE) ---Waveforms from channel 1 to channel
ch3: OFF 4 are all recorded on the same time
ch?2: OFF # .

k23 ﬂXlS.

‘hi: WIDE
b ’ ( DUAL ) ---Waveforms from channels 1 and 2 are

oAt |

dot-1line: L1NE i recorded on the lower time axis, and
- waveforms from channels 3 and 4 on
format: SINGILE ; the upper time axis.
” ( QUAD ) ---Each channel is recorded on a
different time axis.

EELEESFAA SN L NN EH Y

kXRmwmERmVwETTARAR TR R LR R R R R E

Note: Al|l waveforms are always displayed
together on the LCD.

#” - 4 N e e T

e

CH3 siLim 1V 5
CH1 =sum 1v 50% e o -

CH1 sumt 1V 50%

SINGLE DUAL QUAD



4 —2—3 The WAVE Display

Press the MENU/WAVE key to change the display mode from MENU to WAVE.

J MENU/WAVE key

S

WAVE display

cursor: Line cursor setting. time: Time axis setting Function sefting
For details, refer to 4-2-5 (time/div.)
Using the Line Cursors. Z//
5 — . ——————y .
cursor OFF time: s * E 3
trig: SINGLE
[
printer s UFF
> chl: Ok
h3: OF
ch2: Ot
chi: LANS
shot: 2001V
500mV 50% X 500wV 50% # (logic) (logic) ch=view: ON
ya

Channel 4 unit
(logic unit)

Channel 3 unit

(logic unit) trig: Trigger conditions setting. For

details, refer to Chapter 6. USING
THE TRIGGER FUNCTION.

printer: To select whether to send the
waveform to the printer or to the
LCD.
chl to ch4: Printing style setting
for each channel.

Channel 2 unit
(analog unit)

Indicates input unit filtering
t 5 Hz

# 500 Hz shot: Indicates recording length.

ch-view: When set to [ONJ], the condition of
| Indicates the unit zero position each unit during operation is
displayed at the bottom of the LCD.

Indicates unit range



4 —2—4 Recorder Operation Example
Recording temperature fluctuations using a temperature adapter.
Connection

Connect the temperature adapter to the input terminal of the 8932 analog unit (channel
1) mounted into the 8830.

' =
B2
8830 ﬁgj“g“ QF_tD—‘* )

Temperature adapter

and = keys
CURSOR keys

8830 Setting

(1) MENU Display Setting

Set the MENU display mode. c
MENU *x+ [IEGOENET *x ursor "89-11-30 14:18:12

u&u&aSTATUSuau:auuxuanaau&a&xn‘ T
* . . : l'RI(-GER&&&a&&n&au&wn:nautPRIN1umuxaaanana».a».a
: timesdiv: 5s » mode : SINGLE = chi: oy Z
N = =
. R ®
% source: OFF » . H .
: - x F ® ch3 OFF N
2 sho 2001V = :
£ ’). ol & Y
e : N ch?2 OFF ;
® "
N : b chi: wiDe »
. o »
* printer: OFF * ® .
* ® ® :
. .
: : ® dot-1line: LINE =
. . ® *
: ® timing: START i *
: » » »
2 : ® format: SINGLE *
®
3.5.&&&RRR.!!‘Q“&R%&R!ul&!‘.!‘ﬂ’t%t&&l’z‘&&&&R&a&&t&!!&%t%t’.&‘&R&!Q!RIER&&&R!R&%\Q%R:

LB (LI NI MEMORY XYmem XYcont SYSTEM]

Auxiliary cursor Selection line
(OFunction Selection
Using the (Al CURSOR key, move the cursor to the function indication. The selection line
will show the available functions. Use the M and = keys to move the auxiliary cursor

to the | RECORDER | position.

@Various Settings (4]
Change settings to match the above figure. First, use the < ™ keys to place
(]
the cursor on the desired parameter. The selection line will shows the available
settings. Use the and = keys to move the auxiliary cursor to the desired
setting. If the "printer” indication is set to ON, the waveform will only be sent to

the printer.

._40_



(2) Input Unit Setting

Range knob
Zero position knob Filter selector Range selector

1/

101 ANGE
ay | Lo )
50 5o = "
- I
100 10 A4 I

v/DIvV

200 20
500 30

(DRANGE Setting |
Set the range selector to the mV/DIV (green) position, and the range knob to the 50
(green) position. This sets a measurement range of 50 mV/DIV (the 9020 temperature
adapter output is 1 mV/°C. When using this adapter, 1 division on the chart
corresponds to 50°C).

@POSITION Setting
Set the Zero POSITION knob to 20%.

@FILTER Setting
Set the FILTER selector to 500 H to remove noise components.

REC

This completes the setting procedure. For details on the input units, refer to Chapter 5.
USING THE INPUT UNIT.

(3) Measurement

Press the START key [f an Error Occurs
- Check the error message.
v [ ) * Press the STOP key.
B4/ MENU/ WAVE I
1 | oo ] * Remove the cause of the error.
p— (refer to Appendix 1. Error Messages) —

— J [

<€ SCROLL B |

= DA
( 0% éﬁ sTop

[ START key

L] a (&
<
LURSOR v 4% AUTO TINE/D’LJ




A waveform like the one below is output.

REC
"

CH3 Ok

S=/DIV Trig:OFF "89-11-15

1w

CHt WeE  S0my

Range

//
c

4 In 3

30x  Cl4 OFF (logic)
2027 CH2 OFF 500mV

i
eroi\i\\\\ Filter
ondition

¥ 5 Hz

Measurement conditions

19:10:40

n 1z “ 1 B

XEX Sel up XXX

Trigger settings

\A(: Trigcor xxx

functy - REC dat L 89-11-15
zlinyl??ll)?'»’\ -2 limé\. 19:10:10
sho ng . - vV . .
wde . sinalF | Triggering
dot=line . LINE source . (Ill-r’ t .
g . - timing .  START
format . SINGLE ime
auto-prt . - level -
slope . -
RAM card fitter . -
aMLo=save, -
waitloss, -
wave-comp. -
KX Svetom XkX
start key
I»l\v houp. nr :\J S t
wto list . 0
%1::\0 E.\uu?f. ON ys em
Fl.oauto off. ON [
Comment T menu
i - NORMAL .
settings
*xx (Channel condition XxXx
i CH2 CH3 i
print WIDE OFF [U§3 OFF
ranee 50mv 500mV v
POs. 20z 50% 307 (logic)
filter| S500HZ OFF OrF

50x HIOKI 8830 MEMORY i CORDER

# 500 Hz
To print the gauge and the lists along with the waveform as in the illustration, set the
“auto list” and “auto gauge” indications to ON.
®[ist Printing

To print only the lists, press the FEED and DISP COPY keys simultaneously.
®(Gauge Printing

To print only the gauge, press the FEED and PRINT keys simultaneously.
®Waveform Display on the LCD

Settings of each channel

EE=
In the WAVE display mode, set the “printer” indication to OFF. r—-
The waveform will only bedisplayed on the LCD. If you want to ’D” DD ‘
keep a record of the displayed waveform, press the DISP COPY I) !:m =
. NS
== DISP
CopPY
key
cursor OFF time: 5s * x
trig: SINGLFE
OFF
printer: OFF
» chil: OFF
Channel 1| ¢h3: OFF
range ch2: OFF
\ chit: WIDE
lero position
L =hot: 2001V
J S50mV 2’0‘/. # 500mV 50 1V 30x% Clogic) ch=view: ON
Filter 1.ix limo:’S‘Q—l -15 19:18:26
|
¥ 5 Hz . . .
When the waveform is being displayed, the
# 500 Hz

triggering time is also displayed.



4 —2—5 Using the Line Cursors

Line cursor type Line cursor moving
/ direction

Value between
line cursors

— iwd: 55 X RECORDER *

T i s

Ort
printer: OFF

cursor AorB o At= 48.0s

> chd: OFF
ch3: OFF
ch2: OFF
chil: WIDE
shot: 20D1Y
SOmV 20x% 4 500mV 50% 1V IDOZ Clogic) ch=-view: ON

A B

Frig time:*89-11-156 19:22:29

In the recorder mode, line cursors can move in the vertical and horizontal directions.

In the WAVE display mode, select the line cursor type.
cursor: [ OFF ] No line cursor is displayed.
[ A ] Only the [A] cursor is displayed.
[A or BJ Both the [A] and [B] cursors are displayed, but only one of them
can be moved at a time.
[A&B ] Both the [A] and [B] cursors are displayed, and they can be moved
together.
Select the line cursor moving direction.
[ T ] Vertical (voltage axis) direction.
[ < ] Horizontal (time axis) direction.

The value between line cursors is displayed.

[ At=1 Displayed for the [<>] line cursor. If only the A cursor is used,
the time from the left edge of the screen to the cursor position
is displayed. If both cursors are used, the time difference from
the A cursor to the B cursor is displayed. This indication can be
changed to [Af=].

[ Af=1 Displayed for the [<>] line cursor. If only the A cursor is
used, frequency is displayed taking the time from the left edge of
the screen to the cursor position as a cycle. If both cursors are
used, frequency is displayed taking the time difference from the A
cursor to the B cursor as a cycle. This indication can be changed
to [At=].

[ Av=1 Displayed for the [T] line cursor. The voltage is displayed for
the output channel of smaller number (e.g. when only channels 2
and 3 are used for SLIM output, channel 2 voltage is displayed).
If only the A cursor is used, voltage from the zero position to
the cursor is displayed. If both cursors are used, voltage from
the A cursor to the B cursor is displayed.




®Moving the Line Cursors
@© Using the CURSOR keys, place the main cursor in the position shown in the figure.

[<>] Cursors
“A” Cursor “B” Cursor

vs [

0

/| NNy wave
O (=
= P and (] keys

A
3
H
\
Bo

.

- CURSOR keys
/

| 5
DAM
% ~ * \//g <D;D>

i Ci L]
Cursor Line cursors Line cursors Cursor - |
4 ayTC ME /D

[17 Cursors
“A” Cursor “B” Cursor

Line cursors
/”7 v @J/Cursor

—— Cursor A

2

@ Move the line cursors with the [H and = keys.

Note: Line cursors cannot be moved during the recording operation,



4 —2—6 Vertical Axis of the WAVE Display

Vertical scaling of the waveform display in the WAVE mode can be
selected between two settings. Switching between these is
performed by pressing the display reduction key.

Display reduction key

®Full-amplitude Display: The whole amplitude of the waveform is
displayed at once on the LCD.
Resolution is reduced by half.

cursor: timo: Ss

OFF

S0OmV 20x% # 500mV 50x% TV 30x% (logic)

Trig time:*89-11-15 19:22:29

UP/DOWN keys

Display redvuction key

CURSOR

W auTO TimE/Ow )

* DA «

trig: SINGLFE
OFF

printer: OFF
chit: OFF
ch3: OFF
ch2: OFF
chit: WIDE
shot: 20D1V

ch-view: ON

®fyll-resolution Display: Approx. 78% (200/256) of the waveform amplitude is displayed on

the LCD, at the full A/D resolution.

cuy sot arr time: 5=

S0OmV 20x # 500mV 50% (Y 30x% Clogic)

LSS RECORDE RERS

SINGLE
OFF

trig!

IS
OFF
0rF
arFE

WIDE

printoer:
cht:
ch3:
ch2:t

cht:

2001V
ON

shot:

ch=view:

Trie time:"89-11-15 19:22:29

—50% position mark

®[n the full-resolution mode, the waveform can be scrolled vertically on the LCD with the

UP and DOWN keys.

cursor: OFF time: 5s
>l
‘/ S50mV 20x% # S500mvV 50% 1V - 30x% (logic)
Frie time: 89-11-15 19:279:n9 Scrolled waveform

. L
50% position mark — 45—

LIRECORDERERS

trig: SINGLE

o1

printer: OFF
chi: QF I
ch3: OFF
ch2: OFF
chi: WIDE
shot 20D 1V
Ch=view!: ON




4 —3 Using the Memory Recorder Function

4 —3—1 Features of the Memory Recorder Function

(1)
(2)

Input signals are first stored in memory, then displayed and recorded.

Data from all input channels are recorded on the same time axis. Signals can be
recorded overlapped, helping to observe their mutual relationship.

The time axis can be adjusted in 15 steps from 100 us/DIV to 5 s/DIV.

Maximum memory capacity (recording length) is 125 kword (equivalent to 2500 div.) when
using 1 channel, 60 kword (equivalent to 1200 div.) when using 2 channels, and 30 kword
(equivalent to 600 div.) when using 3 or 4 channels.

The pre-trigger function allows for observing the signal before the trigger point. It
can be set to 0, 5, 25 50, 75, 95, 100 and -95%.

Reduced and enlarged display and recording are possible. Scaling in the time axis
direction can be set to X1/100, X1/50, X1/20, X1/10, X1/5, X1/2, X1, X2, X
4 and X8.

Partial printing

The desired waveform section can be selected from stored data for printing.

Repeated printing

A stored waveform can be printed as many times as required.

Waveform scrolling

Waveforms can be scrolled horizontally with the SCROLL keys.

Waveform evaluation function for detecting abnormal waveforms.

Conversion to an XY composite waveform is possible.

Channel 1 input /ﬁ\v/r\
Channel 2 input /\f ‘

Channel 3 input N
Channel 4 input \,/A\;/

Four-channel Simultaneous Recording

Channel 1 input —J\/\,\, -

Pre-trigger Recording Using the Trigger Delay Function

30 kwords

Channel 1 memory

Channel 2 memory
Channel 3 memory
Channel 4 memory

30 kwords

Channel | memory
Channel 2 memory
Channel 3 memory
Channel 4 meamory

— 4 6 —
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4 —3—2 The MENU Display
The MENU and WAVE display modes are switched alternately by pressing the MENU/WAVE key.

MENU/WAVE key

S
—~
ur
) (s e
O [=
. = 1
IEEiiE!I 0

L

\

N——— ———

MENU Display
MENU XX MEMORY X % *8Y-11-13 13:43:06

swaeuSTATUSs«vxsxvswvawrd TRIGUER*xx2snswwwsxuxPRINTersxxwxxekax22xsSPEClAL % % & % & % %
*w ¥ & @ %
= timesdiv: 200us & mode: AUTO « chi: OFF » RAM card: OFF =
B3 K ¥ * auto-save @
B % source: CHl % ch3: OFF = ¥
“ = % % wave: MODE1 =
« shot: 20D1IV = level: 50% % ch2: OFF « comparison %
% % slope: > % cCchit: WIDE = up= 0.40DIV =
& » s £ 3 £
x mag: X1 % filter: OFF = % down= 0.40DIV =
¥ *® * ® %
S % » dot-line: LINE = right= 0.40DIV =
® auto-print: OFF =% pre-trig: 0% = ® left= 0.40DIV =
% @ % % «
% ¥ wail—-less:! OFF %= format"- SINGLE = stop-mode GO =
“ * * 3 %

*
HRRF AR LR R RAR AR AR RV ERK AV B AR ER I AR R AR AX R AR RS VR AR RI BRI R R R AB UK AR BNRANXRRRXIRE G R 8

RECDEDER DIETERE XYwenm [XYcont SYSTEM

Trigger section Special Section
For trigger-related settings For RAM card automatic save function and

waveform evaluation function setting.

— Status section ~Printing section
For setting time axis range, For setting the thickness of the waveform
recording length, waveform output to the printer, the waveform in
enlargement and reduction on terpolation function, the printer output
the LCD (time axis direction) format and whether the waveform is
and printer output ON/OFF. displayed or not on the LCD (WAVE mode).



@Status Section
time/div

mnneSTATUS 222 zennaa Indicates the amount of time equivalent to 1 division (1

3 timesdiv:  200as @ square on the recording paper) in the time axis
. : direction.

* shot: 20DIV = .

% * It can be changed in 15 steps from 100 us fs to 5
®R ®

® ® s/DIV(1-2-5 steps). For automatic time axis setting,
® mag X1 =

. 2 refer to section 4.3.9.

» £

® auto-print: OFF =

R )

® = shot

N & . . -
RARBBERRETRRRBRRRANY Indicates the recording paper length used per recording

operation. It can be set to 20, 40, 80, 160, 300, 600,
1200 and 2500 divisions (see note below).
Since 1 division corresponds to 1 squareon
Y BRIy T pemiz0d ogemar o the paper, when selecting 20 DIV recording
will be performed on 20 squares, and

/\\ ”\ likewise for the other settings.

// \ | \ Note: < When 1200 DIV is selected, only

/ / | / \ waveforms from two channels can be
// \\// \\ recorded.

» When 2500 DIV is selected, only the
waveform from one channel can be

2::3 ?:-Fn ;v;g:;c’ 50x ;::; gi:‘ 253.'.5“ 50x HIQKI| 8830 MEMORY Hi CORDER recordEd. E
w
: =
o mag
Indicates enlargement or reduction of the waveform
display on the time axis. It can be set to X1/100, X
1/50, X1/20, Xx1/10, X1/5, X1/2, X1, X2, X4
) MEM 200 and ><8.
»” WMo
MEN 200nm (x4350us/DIV) Trig:CH! "89-12-03 09:17:37 °
n - i A 3 n 12 14 15 18 X =
i
!H. ’
It
< CH3 OFF
« CHE o
X 1/100 X1/10 Gt ornr soom” | Sox (2 OFF 200m sox  HIGKI 8830 NEWORY i CURDER

auto-print
Indicates whether the waveform is to be output not only
to the LCD but also to the printer when the START key is
pressed.



@Trigger Section (see 6. USING THE TRIGGER FUNCTION for details on trigger operation)

*

®# mode: AUTO
% source: CH1
§ level: 50
; slope: Y
:\ filter: OFF
.

= pre-trig: 0%
g wait-less: OFF

%

source

HAERXTRRTLERREEEE R R R R

mode

zxx% % TRIGGER® s x % & v % % % Indicates the trigger mode.
*x

N [SINGLE]---The trigger signal is valid only once after
. pressing the START key.

% [RBPEAT]---Triggering is applied continuously.

; [ AUTO J---Same as [REPEATJ, but triggering is applied
g automatically if no triggering is applied for
iy approx. 1 second.

; Note: The waveform may not remain in the memory if the STOP

@ key is pressed during continuous triggering on a

recording length of 600 DIV,

Indicates the signal type that triggers the recdrding operation.

[ OFF

J---The trigger function does not work. Recording will start
immediately when the START key is pressed.

[CH1] to [CH4]---Operation is triggered by the signals input through channels

1 to 4, respectively.

[ EXT J---Recording starts when the EXT IN terminal is short-circuited

or an approx. 2.5-V falling signal is input to it.

[ MANU ]---Operation is triggered manually by pressing the MANU TRIG

level

key.

Indicates trigger level in 1% steps from 0% to 100% of the full

chart.

slope

Indicates in which direction should the input signal cross the
trigger level to start recording.
[ I J---Recording triggered when the signal crosses the level upwards.

[ 1 ]---Recording triggered when the signal crosses the level

filter

downwards.

Indicates the trigger filter type. 7 settings are available: OFF,
0.1, 0.2, 0.3, 0.6, 1.3 and 2.6 DIV.

pre-trig
Indicates the amount of data to be recorded before the trigger point
as a percentage of total recording length. It can be set to 0, 5,
25, 50, 75, 95, 100 and -95%.

wait-less

Indicates the (ON/OFF) status of the wait-less mode.
— 50— '



@Printing Section

xzezxPRINTxz2nazwcwm%r
®

R

chl to chd

chi: OFF = (analog unit channels)
& ch3: OFF Indicates whether the waveform is displayed on the LCD
@ ch2i OFF % (WAVE mode) or not, and the thickness of the waveform
% cht: WIDE = )
a T ow output to the printer.
B ®
; dot-line: LINE ;
; Iy OFF SLIM WIDE
% form: SINGLE ;
swawnsawxarnwaxanawe | WAVE display | Not displayed | Displayed Displayed
Printer Not output Qutput in Qutput in
thin }1nes thick lines

Note: Line thickness cannot be specified for waveforms displayed on the LCD.

dot-line

Indicates interpolation of waveforms displayed on the LCD and output
to the printer.

(boT J-

[LINE]--

[SMOOTH] -+
OFF SLIM W
DOT D

‘A smoother waveform than in the [LINE] mode is output to the

--Line interpolation is not applied. Sampled points are

displayed and output as they are.
Line interpolation is applied. Sampled points are connected
with straight lines for display and output.

printer. The waveform displayed on the LCD, however, is the
same as in [LINE] mode.

u 2 0 2 0 o n

AN

IDE SLIM WIDE SLIM WIDE
OT LINE LINE SMOOTH SMOOTH



TonoE i P R INT = wwn s (lOgiC Unit Channe lS)

nochd: A%Bch i For logic unit channels, this section indicates channel
® ch3: AgBch = switching between the A and B probes.

LR ABBch & [OFF J---Logic unit waveforms are not output.

= chit: A&Bch =

» x [Ach J---Only A probe channels are output.

¥ dot-line: LINE = [Bch 1---Only B probe channels are output.

5 . [A&Bch J---Both A and B probe channels are output (all 8

format: SINGLE

ERRRNAN AR R L RN B R RN

channels).

: Line interpolation is always applied to logic unit
waveforms, regardless of the dot-line setting.

(LCD) Al—

Full-resolution Display A2 Full-amplitude Display
Channel 4, A probe { [T cursSor——#HEE—— A3
e e A4
B probe { /F———"——F~——+——
— /.~ SOt OFF
Channel 3, A probe { /m—m——— ——— -
—— S e e S e 2
- - -
B probe { /m — ~——=  — Channel 4, A probe {|-x——"-r=— — pp—"
R e W e WY T W R e N s
b_'—‘—'g__l_‘_l——\_l_—ﬁ_l_— —_n__a __— __r
Channel 2, A probe { |——20— =—>"7 Channel 4, B probe {F/——7+—FT "
—— = el —
B probe { e S A Channel 3, A probe {:*—_—J—ﬁ . N pp—
— B . __
Channel 1, A probe { [__—— : . — Channel 3, B probe { —F———""——F—7"
L T b
B probe { = _"r—=——""—" Channel 2, A probe {F — o "=
" — —_ —~—
S GENEE pany SIS
':\l__r—;r—\___z—._r—
Note: Channel 1 and 2 logic waveforms from the B probe do
not appear on the full-amplitude display.
(Chart)
b) z 4 b 3 B (™ H 16y 13 2
—J'_\._._l__\_J — T LT ‘._I_L_m._J_—L—I—_(
= ~. T T T N N e W |
B DI‘ObE { ——ﬂ__t—u_ﬁ_n__:—:"\'_:l—ﬁ_ _‘-___\_r_\_l_'\..__—l_\_ﬁ::::_l—}___ -
———— T PP ey P oy W oy SUE e W Lo SIINIIY M D oo IR e |
Channel 3‘ A prObe { ‘___—____r——\:n_:—'_‘—:—u_'_/—\_ __{__~J_\L_.1 l—\_____r:"L:r—;\J
e T e S S Sl T S v
B p['obe { aﬂ_f—\,_:_n._ﬁ,y‘_‘:l_‘_t_l_\f::\-_n m_J—;ﬁﬂ_;
Channel 2, A probe { =—— == == ==t " =l
B probe | o= e e A e e
—_— "l SR s VIS | SN Y S e W S S L U
Channel 1, A probe { ==/—>" =r—r—eer—> o —
po— S e B W ) T — ~— P W WY W L S
B oprobe { ==t o= e e e o e
CH3 AsB (lowic) CHA AgB (lowic)
CHY AsB (logie) CH2 AsB (logic) HIOKI 8830 MEMORY (ti CORDER



R

[ ]

e PRINT 222222 sn 2

cha: OFF =
ch3: OFF =
ch2: OFF =
chit: WIDE =
dot-line: LINE =
form: SINGLE =
TR R R AR N SR E R ?"‘Q&"
[0

format
Indicates the printing format (the WAVE display is not
affected).

[SINGLE]---Waveforms from channel 1 to channel 4 are all
recorded on the same time axis.

[DUAL J---Waveforms from channels 1 and 2 are recorded on
the lower time axis, and waveforms from channels 3
and 4 on the upper time axis.

[QUAD] ... Each channel is recorded on a different time axis.

AVaV.
/\\ /\/ /- \ / \

CH3 iy vV S0x CH3 - v 50x%

AN
\ )

CH3 IaY 0%
CHy e v S0% CHY =it 1V nO% CHU iy 1V S0%
SINGLE DUAL QUAD

@Special Section

¥ oo

BRI

awa2aSPECIAL® =% %= %2

RAM card: OFF
auto-save

wave: MODE 1
comparison

up= 0.40DIV
down= 0.40DIV
right= 0.40DIV
left= 0.40DIV

stop—-mode : GO

mRADRAT R L RRIR SRR D R

RAM card auto save ,
Indicates the (ON/OFF) status of the RAM automatic save
function. For details, refer to 8-7. Automatic Save
Function.
[ ON J---waveform data are saved in the RAM card after the
recording operation.
[OFF J---No data are saved on the RAM card.

= wave COMParison

o

Indicates waveform evaluation mode and settings. For
details, refer to Chapter 9. USING THE WAVEFORM JUDGEMENT
FUNCTION.




4 —3—3 The WAVE Display

Press the MENU/WAVE key to change the display mode from MENU to WAVE.

== EEEE‘ IH» MENU/WAVE key
O |

aror

-
=

(vmson

o

v au10 v ctay)

WAVE display

cursor: Line cursor setting. )
For details, refer to 4.3.5.
Using the Line Cursors.

time: Time axis setting (time/div.)

Horizontal scaling

p-mag: Indicates chart scaling when setting )

line cursor setting is used. Function

] . . //////'setting
cursor A at= :::l \é!‘flei.”OOu:ﬂ [x1  (200ms)] | *x *

4 . . = — nag . X

trig: SINGLE
CH1
50x% I
pre-t: 50%
> I+ chd: OFF
ch3: OFF
ch2: OFF
chil: SLIM
, shot: 2001V
ASOOm\" 50%/& |500m\" 50%4“1 (logic) (logic) ch-view: ON

Channel 4 unit
(logic unit)

Channel 3 unit
(logic unit)

Channel 2 unit

(analog unif)

Indicates input unit filtering
x 5 Hz
# 500 Hz

Indicates the unit zero position

Indicates unit range

trig: Trigger conditions setting. Refer
to Chapter 6. USING THE TRIGGER
FUNCTION for details.
pre-t: Pre-trigger setting.
chl to ch4: Printing style setting for each
channel.
shot: Indicates recording length.
ch-view: When set to [ON], the condition of
each unit during operation is
displayed at the bottom of the LCD.



4—3—4 Memory Recorder Operation Example
Recording a sine wave input from an oscillator.

Connection
Connect the oscillator to the 8830 channel 1 (analog unit) input terminal.

Oscillator

8830

Oscillator Setting
Adjust the oscillator so as to generate a 1-kHz, 3-Vp-p sine wave.




(DFunction Selection

@Various Settings
Change settings to match the above figure. First, use the [ > keys to place the

8830 Setting

MENU Display Setting
Set the MENU display mode with the MENU/WAVE key.

Cursor

MENU XX MEMORY * X "89-11-13 13:47:30
xer22RNTAlUS2e22xz22zr22er2ra3 e TRIGGER222»z222e22x2PRINT2ravzaxexv2e2e22SPRClAlLa2xe s 2 nx
® E'Y % » »
= timosdiv: 200ns = mode: AUTO = chd: OFF % RAM card: OFF
» » ® * aunto-save
= ® source?: CH1 =2 ch3: OFF =
® *® ¥ % wave: OFF =
» shot!: 20D1V = level : 50% = ch2: OFF = comparison ®
x* ® ® x »n
® ® slope: 3 = chi: WIDE = »
* » L4 * *
= omag: X1 = filter: OFF = %
* ® ® kg
% * x dot-line: LINE =
Ed Ed *® »
* auto=-print: OFF » pre=-trig: 50% = £
® % ® ¥
% » wait—-less: OFF = format: SINGLF =
% *® r * 23
R EEEEEEERERELEEEEEEEEEEEEEEEEEEEEEEEEEREERREEREREREREREEERE RN RIS I I
RECORDFR EFEIER XYmem XYcont SYSTm————————— Selection line

Auxiliary cursor

i,

[]@
i
0

Using the [Al CURSOR key, move the cursor to the
function indication. The selection line will show
the available functions. Use the [ and = keys to
move the auxiliary cursor to the | MEMORY | position.

U;
N

>

o
v\\

4

P AUIO TIME/DIV)

=

[¥]

cursor on the desired parameter. The selection line will shows the available settings.
Use the Bt and = keys to move the auxiliary cursor to the desired setting. If the ”

printer” indication is set to ON, the waveform will only be sent to the printer.

Nsnu/mvr:// MENU/WAVE key

| | — [ and & keys
___— CURSOR keys



(2) Input Unit Setting

Filter selector Range selector

lero position knob Range knob

—

FILTER 104 RANGE

202 \ |

S \J

00 50 Suy m

E OFF | 100 10= 3
200 20 v/DIv

(Hz) 500 50

L ]

(DRANGE Setting
Set the range selector to the mV/DIV (green) position, and the range knob to the 500
position. This sets a measurement range of 500 mV/DIV

@FILTER Setting
Set the FILTER selector to OFF.

@POSITION Setting
Set the Zero POSITION knob to 50%.

This completes the setting procedure. For details on the input units, refer to Chapter 5.
USING THE INPUT UNIT.

(3) Measurement

Press the START key. If én Error Occurs
- Check the error message.
- Press the STOP key.

-
( ue 1
- &/ N * Remove the cause of the error.
[ ] | cown ] (refer to Appendix 1. Error Messages)
\ =
D‘ l:]’ ] T3 || START key
( Y STOP
=]
N
4 b
———J LCU“SOR P _{P>AUTO TIME/OIV) J

A waveform like the one shown below will be output.



WAVE display

®Press the DISP COPY key to get a hard copy of the display.

X MEMORY *

cursor @ OFF time: 200us X1 (200us)
v T trig:
\ pre—-1.:
[ t chd e
\/ \ / ¢h3:
. \\ AN ch2:
chil:
shot:
500mV 50 500mV 50% (logic) (logic) ch=-vie
Trig time:"89-11-14 09:29:43

Trigger time is displaved

when the waveform is on the LCD.

SINGLE
[Q IR
50% 2
50%
OrF
OFF
OFF
WibL
2001V
wi ON

Trigger level position

Chart Press the PRINT key, and the waveform stored in memory will be printed out.

Time axis

MEM  2007es/DEV Trig:CHt "89-11-14 09:29:13

i1

Al ! - 4

[§)

o

f.5

1

nt

"

n

(Rl

L.

all

n
CH3 OFF (loric)
CH1 wibE S500mV

Gauge Range

Trigger Condition

Trigger Time

b

[

Cla OFF Cloxic)

lero

condition

Lists

Measurement
Conditions

Trigger Conditions

X% Sot\up Xkx

*xkx\Triveeor

Trigger Time

ok

)
func-tion . MEM date’ . 89-11-11
Time/DIV |, 200 s time . 09:29:13
shot Ing . 2001V
modoe NINGLL
dot=line . LINE source . (S1}]
] pre=trig. 0%
format . SINGLE —
auto=prt . OFF level . 50%
wlope T
RAM card filter . OFF
auto=save.  OFF —
waitless, OFrt
wave=comp.  ORF
XXX Svatom ¥KX
stear t Koy
back up. OIF
auto list . ON
auto gauge . ON
El. auto off. ON
conent . ON
orid - NURMAL.
xxx Channel condition X%
(&1} cnz [§IK] / [Q1)]
print WIDE. OFF ore o
range S500mV 500wV
POS. 50% S50z | Closher | Cloeic)
fAter OFr OF I

50x  HIOKI 8830 MEMORY i WRNV

Filter

%5 Hz
t 500 Hz

Settings of each channel

/

/

System
settin

menu
gs

®To print only the lists, press the FEED and DISP COPY keys simultaneously.
®To print only the gauge, press the FEED and PRINT keys simultaneously.



4 —3—5 Using the Line Cursors

Line cursor type Channel for each cursor Line cursor value

g Wuu sts 15 :’l:zu‘; 200ks X1 (200xs) | % MEMORY %
/ trig: SINGLE
Cit
| 50% 1
pre—-t: 50%
*r S *  chi: OFF
ch3: OrF
chl: OFF
L \ / chi: WIDE
‘/ \ shot: 20D1¥
15. 50% 200mV 50x% S00mV 50z % (logic) ch=-view: ON

Trig time:*89-11-11 21:12:38

In the memory recorder mode, line cursors move horizontally to trace the waveform.

In the WAVE display mode, select the line cursor type.
cursor: [ OFF ] No line cursor is displayed.
[ A ] Only the [A] cursor is displayed.
[A or B] Both the [A] and [B] cursors are displayed, but only one
of them can be moved at a time.
[A&B ] Both the [A] and [B] cursors are displayed, and they can
be moved together.

Select the channel to be traced by the line cursor "A”.
A: [ CHl ] Cursor "A” traces the channel 1 waveform. Printing style
can be selected between SLIM and WIDE.
Select the channel to be traced by the line cursor "B” (only valid in the [AorB] and
[A&B] modes).

B: [ CHL 1 Cursor "B” traces the channel 1 waveform. Printing style
can be selected between SLIM and WIDE.
The value indicated by the line cursors is displayed.

[ At=1 If only the A cursor is used, the time from the trigger
point is displayed. If both cursors are used, the time
difference from the A cursor to the B cursor is
displayed. This indication can be changed to [Af=].

[ Af=1 1If only the A cursor is used, frequency is displayed
taking the time from the trigger point as a cycle. If
both cursors are used, frequency is displayed taking
the time difference from the A cursor to the B cursor as
a cycle. This indication can be changed to [At=].

[ Av= 1] When only the A cursor is used, the potential is
displayed. When both cursors are used, the voltage
between them is displayed.



®Moving the Line Cursors

@ Using the CURSOR keys, place the main cursor in the position shown in the figure.

"A" Cursor
CuUrsor AorR at= 3106ns N
AT CH1 BT cut Av= —== N -
ue
=~/ ENU/WAVE
=
< SCROLL P»
D D '—I/// and = keys
4 sror //,CURSOR keys
_.,/iiﬁi [;]///
ﬂ\ ; O = =
Cursor \ '::]
| CuRsor PP >auTO TIME/DNV)
—
"B” Cursor
cursor: AorB Aat= 316ns
At CH1 B: CHI1 AvV=E ===
A IBH
Cursor

@ Move the line cursors with the [ and [=] keys.

Note: Line cursors cannot be moved during the recording operation,



4—3—6 \Vertical Axis of the WAVE Display
Display

reductiqn key yp/DOWN keys
Vertical scaling of the waveform display in the WAVE mode can be \ £

Switching between these is

selected between two settings.
performed by pressing the display reduction key.

®Full-amplitude Display: The whole amplitude of the waveform is

displayed at once on the LCD.
Resolution is reduced by half.

cursor: OFF time: 200us X1 C(200pns=) x x
triw: NINGLE

. CH1

/\ /\\ 50% 1
/ \ pre=t: ) 30%

\ \ Y ocha ObF
\/ / ch3: ok

\/ Ch2: Otk

chi: LAY

shot: 2001V

500mV 50 500mV 5Cx (logic) (logic) ch=view: ON

Prig time: " 89=11-14 09:29:13

the LCD, at the full A/D resolution.

®Full-resolution Display: Approx. 78% (200/256) of the waveform amplitude is displayed on

Frie time::

89-11-141 09:29:43

cursor: 0FF time: 200ns x 1 (200n0s) | % *
/\ trig: JINGLE
/ \ [Q1R
\ \ 50x% 2
Pre—t: 50%

\ s chit: OFF

h3: OFF

ch2: OFE

chil: wWIiDF

shot: 20DV

S00mV 50 S00mV 50% (lowic) (logic) ch=-view: ON

—50% position mark

®[n the full-resolution mode, the waveform can be scrolled vertically on the LCD with the
UP and DOWN keys.

— 50% position mark

Scrolled waveform

/t\-||<n : OFF '\Y. 200ns (200ns) LM E MO R Y IS
trie: SINGLE
cnt
50% 1
> e
pre—=t: 50%
chit: OFF
/ chd: OFF
\ / ch2: 0kt
/ ch1:  WIDE
shot: 2001V
500mV 502 500mV 50% (logic) (logic) ch=view: aN
Titg time:*89-11-11 00:29:13



4—3—T Time Axis Enlargement and Reduction

The waveform can be enlarged or reduced in the horizontal (time
Available scaling settings are X8, X4, X2, XlI,

X 1/50 and X 1/100.

axis) direction.
X1/2, X1/5, X1/10, X1/20,

They can be selected both at the MENU display status section (mag) and at the WAVE

display.
cursor: OFt time: 200ns (200ns)
zarweSTATUS sz xxenwwn .
% S
“ timesdiv: 200us = /\
% *® /
% ®
% %
# shot: 20DIV =
£ £
@ z. Ld M
% * \ /
w mag: ® ’
S %
S %
% %
“« auto-print: OFF =
v ®
ERVVEEXRCRRF R ERXRRT 500mV 50% 500mV 50x% (logic) (logic)
SCROLL keys
cursor: OFF time: 200ns [x 4] (50ns)
&/ ENU/ WAVE] b e
= N
///
\\
i \\
> N
N
\\\
" /
\A\‘ /,/
>00mV 50x% >00mV 50 (logic) (loeich)

When full amplitude is used in the vertical (voltage axis) direction, the waveform
position indication appears on the bottom of the LCD. The displayed section of the

waveform is darkened.

The waveform can be scrolled horizontally with the SCROLL keys to observe all its

parts.
cursor:  OFF time: 200ns (50us) % MEMORY %
IT|
trig! SINGLE
cHt
T T
" ~ 50x 1
~
//‘/ T | pre-u: Lo
- ~J¢ .
/’ chi OFI
- — AXE OFF
\\\ -
e ch2: OF
chi: Wibt
shot: 20DI v
500mV 50% 500mV 50% (logic) (logic) ch=view: ON
Trig time:"89-11-14 09:29:43

—

Waveform position indication



4 —3—28 Partial Printing Function

You can print just a certain portion of a waveform stored in memory. The range to
print is specified using the line cursors.
In the WAVE display mode, set the "cursor” indication to [AorB] or [A].

@ Specify the starting point with the "A” line cursor. Select the position with the [
and [= keys.

@ Switch to the "B” line cursor.

@ Specify the end point with the "B” line cursor. Select
the position with the [ and & keys (If only the "A”
cursor is used, the whole waveform after the "A” cursor
will be printed out).

Ow0; |

[]@
Dl

— [ and & keys

)
&

()
als

[

12auT0_Twesor,

cuason

cursor AorB at= 2.008ms§ time: 200xus X1 (200nus) x MEMORY x
A: CH1 B: CH1 av= -1.36V p-mag: X1

trig: SINGLE

CH1

52z 2

pre-t: 50x%

- " cha:  OFF

ch3: OFF

- ch2: OFF

chit: WIDE

shot: 2001V

v 50x 200mV 50% T 500mV 50% X% (logic) A ch-view: ON

@ Set the scaling (p-mag) as desired.
The section between the line cursors will be printed out at the selected
scaling (X8, X4, X2, X1, X1/2, X1/5 X1/10, X1/20, X1/50
or X1/100).

Scaling setting
/

Smsi time: 200us X1 (200us)i| * MEMORY x
6V p-mag:

7] ;

: | trig: sinGLE
i : CH 1
: : 52% 2

MEM  200xs (X2=100us/DIV) Trig:CH1 '89-11-14 21:17:59

® Press the PRINT key. * . 2. % = a @ = % 3 =

or: AorB At
1 H av

2.00
-1.3

ClI3 OFF 500mV 50xx CH4 OFF (lomic)
CH1 WIoE 1w 50% CH2 OFF 200mV  S50x HIOKI 8830 MEMORY Hi CORDER

Note: When normal printing is desired, set the "cursor” indication to OFF.



4—3—9 Automatic Time Axis Setting

When the trigger function is set, the time axis is adjusted automatically in the WAVE
display mode so that 1 to 2.5 cycles of the waveform are recorded on 10 divisions.

Setting Procedure

@ Set a trigger for the signal to be measured. Internal triggering may be used.

@ Press the [ and =] CURSOR keys simultaneously in the WAVE display mode.

@ Maximum trigger signal searching time is 20 seconds. To stop operation halfway,

press the STOP key.

Notes: = This function cannot be used with the trigger function off. The trigger is
used to calculate the waveform cycle. Set an adequate trigger.
» This feature cannot be used with the REC and XY ¢onr functions,
* When automatic time axis setting is used, the trigger output signal is
delivered through the TRIG OUT terminal. Pay attention to this when
synchronizing the unit with other devices.

— 64_



4 — 4. Using the High-speed X-Y Recorder Function
4 — 4 — 1 Features of the High-speed X-Y Recorder

) Like with the memory recorder, input signals for each channel are stored in memory.
) The stored time-axis signals undergo XY combination.
3) Channel 1 corresponds to the X axis, and channel 2 to the Y axis.

) Output format can be converted. If signals stored in the high-speed XY recorder mode are
printed in the memory recorder mode, a time-axis waveform is obtained. The opposite
procedure is also possible.

VUL =

Channel 1 input signal
(X axis)

AVAVEL.

Channel 2 input signal
(Y axis)

Channel 1 memory
Channel 2 memory r

Channel 3 memory J
Channel 4 memory I

e

-~
Y

'
' : Lol
'

L L .
|Chanael L memory + ! XY matrix
Channel ‘2 ;enory ~ J

Channel 3 memory ]

Channel 4 memory l

Operation Principle of the XY wew Function

va

VUL

Channel 1 time-axis waveform ﬁ

AVAV

Channel 2 time-axis waveform

Y
R

Memory recorder function High-speed XY recorder function

Output Format Conversion



4—4—2 The MENU Display
The MENU and WAVE display modes are switched alternately by pressing the MENU/WAVE key.

MENU/WAVE key

) d ;:;j j

£

- m

=3 : L
Jl =[O
o I

MENU Display
MENU X% L33 *890-11-14 19:33:10

vwewssnlATUSNserzxwswssxessuw RIGUERsswassexnanxPRINTessswvawmxenscxaNPLClALvwsnsesw

: « . a
timesdiv: 200ns ¥ wmode: SINGLE = chid: -==- % RAM card: [0 I CS
* ¥ ® AQulto=save @
@ source: CH1 = ¢chy: -——= % %
w « % s
10DV = level: 50% % ¢h2: ON =
“ ® ©
slope: T = chit: (X-axix) =
i E3 « B3
auto-priant: OFF = filter: OFF = %
K £ %
E w « Jdot=line: LINE =
% @ @ EY
: opre=trig: D0z = w
* 3
W wail=-less: OFF % %

E \'2.;‘("v‘;‘e’:\i:t::li:l;z:'«&ikl‘clxz‘:z’:k&%t-ﬁ.'d;&b‘c&ki'&&h&i:;&i%'(\"((‘«J:aki:"‘6:8:}.2&u%&b‘:'vi&‘&&&‘«3:.3:&&1};%’:&&&&&;’;&'4:3:&&'\"»Q&'/.'d:%:t'»“c}.

KLCORDER MEMORY XYodnt SYSTUEM

Trigger section Special Section
For trigger-related settings For RAM card automatic save

function setting.

—Status section —Printing section
For setting time axis range, For setting the printer output,
recording length, and printer the waveform interpolation function

output ON/OFF. and whether the waveform is displayed
or not on the LCD (WAVE mode).



(DStatus Section
time/div
Indicates the amount of time equivalent to 1 division (1

wwnn STATUS ® @ mwwnwn s

timesdiv:i  200sxs E square on the recording paper) in the time axis direction.
» It can be changed in 15 steps from 100 us to 5 s/DIV (1-2-
5 steps). For automatic time axis setting, refer to
section 4-4-T.

shot: 40DV

auto=-print: OFF

= shot
i Indicates the recording paper length used per recording
operation. It can be set to 20, 40, 80, 160, 300, 600 and
1200 divisions (see note below).

Note: When 1200 DIV is selected, only the waveform

from one channel can be recorded.

auto-print
Indicates whether the waveform is to be output not only to
the LCD but also to the printer when the START key is
pressed.

@Trigger Section (see 6. USING THE TRIGGER FUNCTION for details on trigger operation)

mode
suwwaTRIGGER=====sxs  [ndicates the trigger mode.
© mode SINGLE E [SINGLE]---The trigger signal is valid only once after
source: Gt i pressing the START key.
tevel f 20% % [REPEAT]--Triggering is applied continuously.
Sovel T [ A0 J-Same as [REPEAT), but triggering is applied
automatically if no triggering is applied for
pre—trig: 50% approx. 1 second.
wait—less: OFF =

TEmAERRE ARG RER %R R source
Indicates the signal type that triggers the recording
operation.

[ OFF ]---The trigger function does not work. Recording will
start immediately when the START key is pressed.

[CH1] to [CH4]---Operation is triggered by the signals input
through channels 1 to 4, respectively.

[ BXT J---Recording starts when the BEXT IN terminal is
short-circuited or an approx. 2.5-V falling
signal is input to it.

[ MANU J---Operation is triggered manually by pressing the
MANU TRIG key.




@Printing Section

sannsPRINTeswssenwss

R _—
ch3: -——
ch2: ON
chi: (N=—axis)
dot-line: LINE

level
Indicates trigger level in 1% steps from 0% to 100% of the
full chart.

slope
Indicates in which direction should the input signal cross
the trigger level to start recording.
[ T J---Recording triggered when the signal crosses the
level upwards.
[ 1 J--Recording triggered when the signal crosses the
level downwards.

filter
Indicates the trigger filter type. 7 settings are
available: OFF, 0.1, 0.2, 0.3, 0.6, 1.3 and 2.6 DIV.

pre-trig
Indicates the amount of data to be recorded before the
trigger point as a percentage of total recording length.
It can be set to 0, 5, 25 50, 75, 95, 100 and -95%.

wait-less
Indicates the (ON/OFF) status of the wait-less mode. For
details, refer to 6-5. Wait-less Mode.

chl to ch4
Indicates whether the waveform is displayed on the LCD
(WAVE mode) or not, and waveform output to the printer.
Channel 1 is used as the X-axis waveform.

dot-line
Indicates interpolation of waveforms displayed on the LCD
and output to the printer.
[DOT ]---Line interpolation is not applied. Sampled points
are displayed and output as they are.
(LINE]---Line interpolation is applied. Sampled points are
connected with straight lines for display and output.



@Special Section
RAM card auto save
Indicates the (ON/OFF) status of the RAM automatic save

function. For details, refer to 8-7. Automatic
Save Function.

, womowmoam NP EC T AT = % wwwwns

RAM card: OFF
aAQuto—save




4 —4—3 The WAVE Display

Press the MENU/WAVE key to change the display mode from MENU to WAVE.

,t/'MENU/WAVE key

]

I

WAVE display

Turns printing ON/OFF
for each channel.

Function setting

chd4: (logic) —-———
ch3: 20mV OFF
50%
ch2: 1 v ON
50% #
»
cht: 500mV X-axis)
50% X
cursor OFF

xx XX

time: 100 s
trig: SINGILE
cH

50%

b

pre-t: 0%
shot: 2001V

cursor: Line cursor setting.
For details, refer to 4.4.5.

Using the Line Cursors.

L_Indicates the channel 1 analog unit condition.

ch 1 : {500mV Indicates the range.

time: Time axis setting (time/div.)

trig: Trigger settings. For details,
refer to Chapter 6. USING THE
TRIGGER FUNCTION.

pre-t: pre-trigger setting

shot: Indicates recording length.

G Indicates the unit filter £ 5Hz

Indicates the zero position.

t 500Hz



4 — 4 —4 High-speed XY

Recorder Operation Example

Applying XY composition to a 1-kHz signal and a 2-kHz signal from two oscillators.

Connection

Connect the oscillators to channels 1 and 2 of the 8830.

N340 HENd

| -

AN

O

[

{

|[]n[il
m

Oi Of O

L

Oscillator 2 (2 kHz)

8830

Oscillator Setting

L

| S

Oscillator 1 (1 kHz)

Oscillator 1: Frequency«: - 1 kHz
Output voltage--- Approx. 6 Vo,
Waveforme-«+---+++-- Sine wave
Oscillator 2: Frequency:------ 2 kHz
Output voltage:-- Approx. 6 Vo,
Waveforme-ss-esreeer Sine wave

Adjust both oscil

lators so as to generate the above waveforms.




8830 Setting

(1) MENU Display Setting
Set the MENU display mode with the MENU/WAVE key.

Cursor

MENU X% *% C89-11-11 19:33:10
'-‘wz:z'&.ST;-\'l'llS:x'«z‘.taa‘rz:z%:-xzk:ﬁ::x'a'l'RI(;(;El{'&uu'atzz-::k&az:::z:wzl’k]Nr&u&&‘«&a&&&&auaspu(:I,\l_&&x‘:zz—x&&'«
E3 E3 3
timesrdiv: 200us = mode: SINGLE = ohi: ~=-= & RAM card: OFF :
B = % anto-save %
= source: CH1 = ch3: -—= 2 %
w® 3 @ 3 %
shot: 10DIV ® level: 50% = ch2: ON »
Ed slope: T x chi: (X-—axis) = u
quto=-print: OFF = filter: OFF = E3 ;
% % w &
2 “ dot=line: LINE = %
® * R &
# pre—-trig: 50% = £ @
* wait-less: OFF = ® %
£ EY ®
'wéw«.\ﬁ.‘/t««n(‘kwv‘?'ﬁ«&ﬂ««««v&«flc.(«-akvff.&v’(«w).'zo'(«v(\’«%a«t&&o!‘a\&«R:&«a«dﬁkﬁwdﬁ)}&‘—(»‘%««2

[T(l'(T()RI)(-'R MIFMORY EREGTEA XYcont SYSTEM
T T

\
ue

Selection line Auxiliary cursor &/ —
L e
l:@‘E L MENU/WAVE ey

(OFunction Selection —
Using the [A] CURSOR key, move the cursor to the l‘:1°[j E’/ and © keys
function indication. The selection line will show
the available functions. Use the [H and = keys

2
H
3

/CURSOR keys

to move the auxiliary cursor to the | XY wem <D /D;
position.
CURSOR P AUTO TiME/OIV) |
@Various Settings
Change settings to match the above figure.
[A]
First, use the [« > keys to place the curs or on the desired parameter. The
vl

selection line will shows the available settings. Use the and (=] keys to move
the auxiliary cursor to the desired setting.



(2) Input Unit Setting

i Range
elector
Filter s selector
Zero position knob \\\\ Range knob
\\\ | \\\
POSITION . 90 100 |\ FILTER 0" [Rmms
4 A Y
60 00 50 Sy m \
5(; OFF | 0 10e
4
30 (4 5 200 20 Vv/DIV
(%) 20 10 © (Hz) 500 50
LR

(DRANGE Setting
Set the range selector to the V/DIV (black) position, and the range knob to the 1
position. This sets a measurement range of 1 V/DIV

@POSITION Setting
Set the Zero POSITION knob to 50%.

@FILTER Setting
Set the FILTER selector to OFF.

¥ Perform the above settings for both channels 1 and 2.
This completes the setting procedure. For details on the input units, refer to Chapter 5.
USING THE INPUT UNIT.

(3) Measurement
Press the START key

-
upP )

N/ ENU/WAVE

| = ||
j(

\ ) D |
[ <@ scrolL ] P START key L

O )| -
r -_/_ —) | stor
=2
< 4

)

r— If an Error Occurs

« Check the error message.
« Press the STOP kev.
* Remove the cause of the error.

w,

(
]

(refer to Appendix 1. Error Messages)

A\

RSOR
| Y W _HAUTO TIME/DIV]

J

A waveform like the one shown below will be output.




WAVE display

®Press the DISP COPY key to get a hard copy of the display.

chd: (logic) -
ch3: no unit -—-
ch2: 1V ON
50x%
»t
chit! 1V (X-axis)
50x%
cursor: OFF

LE I X Y me o]

xXx

time: 200 nx

trig: SINGLE
it
50%

2

50%

1onis

pre—-t:

=hot

1
0

Trie time:"8§0- -11
18 yitd

6

‘Trigger time is displayed

when the waveform is on the LCD.

Chart

Measuremen
Lists Conditions

. XYmoem 2007s/DIV TrigiClHE "89=11-14 18:06:17
ne XX Setl up ¥XX

t

Trigger

Conditions  Trigger Time

e
1 ierer xxx;/

. function D Xvmem
h LimesDIV L 2000=
4 shot Ing . 2001V
dot=line . LINF
mag -
format . =
auto=prt . OFF
RAM card .
Auto==ave. 0OFF

wave=comp .

ES 3
date  .'SY=11-11
time . 180611
moce SINGLF
source . CHi
pre=trig. 50%
level 0%
slope . T
filter . OFF
Haitless, OFF

XXX Nyvstom XX

start Kev
bavK up. OFF
[ auto list . ON
auto gauee . O
FL o auto off.  ON
comment OFF
erie L INE
X% Channel condition %%
4 CHt cnz ons ‘Hi
print «X) ON no it -
. ange 1V 1V
N pos. 50% 502 Cipeic)
[ . [T At [ ter] OFF Ofk
TN o it [§18] " Im:'i(-) ’ l
Range  Zero Filter %35 Hz Settings for System menu settings
position # 500 Hz  each channel

®To print only the lists, press the FEED and DISP COPY keys simultaneously.
®To print only the gauge, press the FEED and PRINT keys simultaneously.



4—4—5 Using the Line Cursors

XX XYwmem RSN
chil: C(logic) -—— time: 2002
ch3:! no unit -——- tvig: SINGLTE
cha: 1y Q1N

50% 50%
hit: v :
on 5(‘)z ’
) ¢ pre—t: 50x%
cursor: AorB | J shot : 10D 1Y
av= 6 I ; i

Trie time:zrtag-otiotl Line cursor value
Line cursor type Line cursor moving direction

In the high-speed XY recorder mode, line cursors move both horizontally and vertically.

In the WAVE display mode, select the line cursor type.
cursor: [ OFF ] No line cursor is displayed.
[ A ] Only the [A] cursor is displayed.
[A or B] Both the [A] and [B] cursors are displayed, but only one of them can
be moved at a time.
(A & B] Both the [A] and [B] cursors are displayed, and they can be moved
together.

Select the line cursor moving direction.
[ < ] Horizontal (X axis) direction.
[ T ] Vertical (Y axis) direction.

The value between the line cursors is displayed.

[AV=] When only the A cursor is used, the potential at the A cursor is
displayed. When both cursors are used, the voltage between them is
displayed. The range and zero position assigned to channel 1 are
applied for [ <> ] cursors, and those assigned to the ON channel
of smallest number among channels 2 to 4 (for example, channel 2
when channels 2 and 3 are ON) for [ T ] cursors .



®NMoving the Line Cursors
@ Using the CURSOR keys, place the main cursor in the position shown in the figure.
[ < ] Cursors

"A” Cursor "B” Cursor

Al B A A

7

/

Cursor Cursor

[ T 7 Cursors

"A” Cursor "B” Cursor
Cursor
i B i B
I I
a 3 A
I
Cursor

@ Move the line cursors with the [ and [=J keys.

(&/ = ENU/ WAVE
| | . and = keys
g__—J = /

f—\
< scrow B [sTant Sl

o O] | CURSOR ks

o

Lc““soa P _¢»auto rms/owj J




4—4—6 \Vertical Axis of the WAVE Display

Vertical scaling of the waveform display in the WAVE mode can
be selected between two settings. Switching between these is

performed by pressing the display reduction key.

®Full-amplitude Display: The whole amplitude of the waveform is
displayed at once on the LCD.

Resolution is reduced by half.

chi: (logic) -

ch3: no unit -

ch2: 1V ON
50%

chi: 1V (X-axi=s)
50x

cursor OFF

Trig time: 89~
18:

x%x

time:

trig:

pre-t:

shot:

Display
reduction
key

UP/DOWN keys

[X v me m LS
200ns

SINGLE
ci
50

z
50
10DV

®Full-resolution Display: Approx. 78% (200/256) of the waveform amplitude is displayed on
the LCD, at the full A/D resolution.

chl: (loeic) -

chd: no unit -

chZ 1V ON
50x%

ohott 1V (X-axis)
50%

cua =0l OFF

frig time: ' 89-11-14
18:06:114

|

L—50% position mark

xx
time:

trig:

pre-t:

shot:

[X Y me mEEEEZS
200us

SINGLE
CH
50%

k)
50%
40D IV

®[n the full-resolution mode, the waveform can be scrolled vertically on the LCD with the

Up

and DOWN keys.

chl: (logic) -——-

ch3: no unit -—-

h2 iV ON
50%

chi: 1V (X-axis)
50%

cursor: OFF

Irie time:* 89~
18 :

»
C—
P Yos

Scrolled waveform

i )
/ \\\\

(a""'

NN oy
Ji NN S

— 50% position mark

_.77._

x%x

time:

trig:

pre=t:

shot:

[X Y me mEEESS
200, =

SINGLE
(S
50%

z
50x%

40D1V



4—4—T Automatic Time Axis Setting

When the trigger function is set, the time axis is adjusted automatically in the WAVE

display mode so that 1 to 2.5 cycles of the waveform are recorded on 10 divisions.

Setting Procedure

@© Set a trigger for the signal to be measured. Internal triggering may be used.

@ Press the [ and & CURSOR keys simultaneously in the WAVE display mode.

@ Maximum trigger signal searching time is 20 seconds. To stop operation halfway,
press the STOP key.

Notes: ®This function cannot be used with the trigger function off. The trigger is
used to calculate the waveform cycle. Set an adequate trigger.
®This feature cannot be used with the REC and XYcont functions.
o When automatic time axis setting is used, the trigger output signal is
delivered through the TRIG OUT terminal. Pay attention to this when
synchronizing the unit with other devices.



4 — 5 Using the Continuous X-Y Recorder Function

4 —5—1 Features of the Continuous X-Y Recorder Function

Like in the normal XY recorder mode, it allows for XY combination of input channels.
Unlike the high-speed recorder function, time-axis signals for each channel are not
recorded.

The XY composite signal is recorded.

Channel 1 corresponds to the X axis, and channels 2-4 to the Y axis.

High-speed sampling

Recording is performed at a minimum sampling interval of 50us.

Unlimited recording time

Since operation is basically the same as in the normal XY recorder, recording can be
continued as long as desired.

Overlapped recording

Waveforms can be overlapped by setting the “LCD clear” indication to OFF.

AVAVAVIN

Channel 1 input signal
(X axis)

Channel 2 input signal
(Y axis)

lll)» Printout

XY matrix memory

XYCONT



4—5—2 The MENU Display

The MENU and WAVE display modes are switched alternately by pressing the MENU/WAVE key.

MENU/WAVE key

2 AUT0 Tt suiv

S — — == ==

MENU Display

MENU * X% * % 89-11-11 21:26:06
wxmwaNA l'll.\‘uu'«;::u‘«'au&'«;;&&«:xue‘«za&|l(l(;(;l;l(u:&aaaa&a&&aa&&a&a&l’}{|N'l';:&&«'«&&aé:&uz«;z:xztkz
% % ®
® LOD clear: ON E SOWrce s ¢ % chil: - %
% w =®
Y 2z level: 50x% ® ch3: Ot
® B @

Ed ® slope: by ® ch2: ON

%= *® ®

% ® filter: OFF * cht: (X-axis)

* B *® ®
K ® % &
% ? ® Kl
@ ® timing: START B dot=line: LUINE B
% % ®

S ® ®

® 2 ®

® K3 2

2 ® %

:xu‘oz&uuaaa&aaaa&&&axxu&Xc‘a&a'«'«&ax&&uaaa&u&n&&z&&&{&aa

RECUORDER MEMORY XYmem SY

x&‘k&xwd&d‘}lFn&&«v}&&«ﬁ;«:%wmd

STEM

Trigger section

For trigger-related settings

Status section——J Printing secti(m-—-J
To select whether the previous For LCD (WAVE mode) and printer
waveform is to be erased or new output setting, and waveform
waveforms overlapped. interpolation function setting.



@ Status Section
suneSTATUS s e awasesasesnsn LCD clear
LCD Clear: ON ( OFF ) ---The previous waveform is not erased
when pressing the START key (the new
waveform is displayed overlapped).
( ON J ---The previous waveform is erased when
@ pressing the START key.

FOS

R R

FERRRTELR TR RN RS R AR B R R R R R R

@ Trigger Section

#uuee TRIGGERswsusanswansss source
5 source: CH1 E Indicates the signal type that triggers the
level: 50% % recording operation. '
?: T;):; : oxfi E ( OFF ) ---The trigger function does not work.
& Recording will start immediately
S iwmine: START o when the START key is pressed.
. . ( CHI to CH4 ) ---Operation is triggered by the
& § signals input through channels 1 to
B EEEEEEERREG ARG 4, respectively.

( BXT J ---Recording starts when the EXT IN
terminal is short-circuited or an
approx. 2.5-V falling signal is
input to it.

( MANU ) ---Operation is triggered manually by
pressing the MANU TRIG key.

level
Indicates trigger level in 1% steps from 0% to
100% of the full chart.

slope

Indicates in which direction should the input

signal cross the trigger level to start

recording.

(1) ---Recording triggered when the signal
crosses the level upwards.

(1) ---Recording triggered when the signal
crosses the level downwards.



@ Printing Section

manuaPRINT#sssssssasnsannsy
& chd: ---
P ocns: 0k F
:  ch2: ON
s olt: (X-axis)

#® dot-line:

LLINE

filter
Indicates the current setting of the filter
used to prevent trigger misoperation due to
chattering.
CON ] -Trigger filtering is applied.
C OFF ) --Trigger filtering is not applied.

timing
Indicates trigger timing
(START J ---Recording starts at the trigger
point.
(STOP ) ---Recording stops at the trigger point.

chl to chd
Indicate whether the waveform is displayed on
the LCD (WAVE mode), and output to the printer,
or not. Channel 1 is used as the X-axis
waveform.

dot-line
Indicates interpolation of waveforms displayed
on the LCD and output to the printer.

(DOT J --Line interpolation is not applied.
Sampled points are displayed and
output as they are.

CLINE ) --Line interpolation is applied.
Sampled points are connected with
straight lines for display and
output.



4 —5—3 The WAVE Display

Press the MENU/WAVE key to change the display mode from MENU to WAVE.

fj MENU/WAVE key
nm/wnl/\/

i
I

WAVE display

Turns waveform display ON/OFF

for each channel. Function setting

*x  CAWEEWE  xx
chid: (logice) -
Ory
ON trig: Gt
- 50%
cht: r)(l)_);' (N=—axis) 1
lvursor: mrﬂ LED ¢lear: ON
cursor: Line cursor setting. For details, trig: Trigger settings. For details,
refer to 4.5.5. Using the Line refer to Chapter 6. USING THE
Cursors. TRIGGER FUNCTION.
LCD clear:If ON, the previous
—— Indicates the channel 3 analog unit condition. waveform is erased when
ch3: (500mV)—— Indicates the range. recording starts. Set it
(500mV)®— Indicates the unit filter to OFF for overlapped
¥ 5Hz waveform display.

Indicates the zero position.
# 500Hz



4—5—4 Continuous X-Y Recorder Operation Examples

Applying XY composition to a 10-Hz signal and a 20-Hz signal from two oscillators.

Connection

Connect the oscillators to channels 1 and 2 of the 8830.

8830

Oscillator Setting

Oscillator 1: Frequency -==--e=-=-- 10 Hz
Qutput voltage -~ 3 Ve.p
Waveform c-eeceeeeees Sine wave

Oscillator 2: Frequency --«e-=+=+* 20 Hz
Output voltage <= 3 Ve-p
Waveform --eeeeeveeee Sine wave

L | ]
Oscillator 2 (20 Hz)

L] L]

Oscillator 1 (10 Hz)

Adjust both oscillators so as to generate the above waveforms.




8830 Setting

(1) MENU Display Setting
Set the MENU display mode with the MENU/WAVE key.

Cursor
MENU EZ N X Y con t IEEESY "89-11-15 13:55:141
?:z:zzua:51'A'l [ R R i ) BN | RI(;(.’l-_{{k::‘aaz:;:zs:&&&&«xa&a&&&&&l’k|N'| FRR W B WU VW WU RoE W W
w B
LCD clear: ON source: OFF % chil: -—— %
M ® %=  h3: ——
: % % ch2: ON =
£ E3 ® :_:
N ® @ chit: (N-axi=) =
% kS = E
@ ® @
® timing: START ® dot-line: borT @
v w % E
¥ #® % @
@ % w
% 3 ®

@
-69.0-46&&\«&&.:»{#»4.-)xkb.k«&kvmd\&wi)\Q«lkt«&»\«‘,wok&o’K?/&k«?&x*&&&«&&k&&v«(»ﬁ&-&««x&&‘.&&3«««%

RECORDER MEMORY XYmow SYSTEN]
i

|
Selection line Auxiliary cursor

@ Function Selection
Using the [Al CURSOR key, move the cursor to the

function indication. The selection line Will show [/ g™ |Lerwu
the available functions. Use the and O keys to | = g"" -
move the auxiliary cursor to the XY <o
) t CONT D D / and Ekeys
osition. - B
=il

(L= | _CURSOR keys

S{f

0

©@ Various Settings

Change settings to match the above figure. — sravto tuson
(A]

First, use the [« ] keys to place the cursor on the desired parameter. The
[v]

selection line will shows the available settings. Use the and = keys to move the
auxiliary cursor to the desired setting.



(2) Input Unit Setting

Filter selector Range knob

Zero position knob \\& Range selector //////

|_PosiTion I \FILTER 20 104 RA GEj
2
60 Q 50 5 v
—-Y2 50
10 OFF 1 100 10%
5 200 20/ v/Div
(%) (Hz) 500 30

@ RANGE Setting
Set the range selector to the mV/DIV (green) position, and the range knob to the 500
position. This sets a measurement range of 500 mV/DIV ‘

@ FILTER Setting
Set the FILTER selector to OFF.

@ POSITION Setting
Set the Zero POSITION knob to 50%.

% Perform the above settings for both channels 1 and 2.
This completes the setting procedure. For details on the input units, refer to Chapter

5. USING THE INPUT UNIT.

(3) Measurement

If an Error Occurs
Press the START key. + Check the error message.
* Press the STOP key.

w ) ) 1
(EQ/ ENus WavE - Remove the cause of the error.
L e || (refer to Appendix 1. Error Messages)
L Jo )

<€ scrRolL B | (/START key

1 [ il
J
' ™)

e =
D é N

CURSOR
W _OAUTO TiMe /mﬂ

A waveform like the one shown below will be output.



WAVE display

®Press the DISP COPY key to get a hard

chil: (logic) -—

chd: Clogic) -—-

chit 500mV ON
50%

chit: 500wV (X-axisz)
50%

cursors OFF

frig time: 89—
v 13:

Chart

1 5
1 [

1
3

copy of

the display.

Trigger time is displayed when the
waveform is on the LCD.

XYcont

Lists

-;"AILI -ll.‘. -1',1’_1 »|_|..¢.

(1 oric)
(X) 500mv 50x%

L5 L LA
(logi
ON 500mV

s
«)
50%

tri

Len

FSIN X Ycon t S
gt OF
clear: ON

Measurement Trigger
Conditions Conditions Trigger Time

TrigiOFF *89=11-15 13:51:36 \
*%% S up xkE

/
% Frigeer %**

timesDIV
shot Ing .

funct i()l!\ - XYcont

dot=line .
mag
format

auto=-prt .

DOT

RAM card
AULO==ave.

wave—comp.

{
date  .'89-11-15
time . 13:51:36
nwode -

source . OFF
timing . STAR1
level -
slope -
filter . -

waitless.,

XXX Syslem KK

start key

back ap. OFF
aulu‘list 8” syStem
auto gauge . T
Fl. auto off. ‘(ll{\l menu
comment N0 i
grid FINE Settlngs
*%%x Channel condition k%
Ctit CH2 CH3 CH
print X) ON - -
range 500mV 500mV
POS 50% 50% Clogic) [ Clogic)
fifter OFF OFF

Settings for each channel

The “filter”

indication is

printed out as % (5 Hz) or
# (500 Hz) on paper.

®To print only the lists, press the FEED and DISP COPY keys simultaneously.
®To print only the gauge, press the FEED and PRINT keys simultaneously.

- —87—




4—5—5 Using the Line Cursors

XX XYcont Xk

chd4: (logic) -

ch3: (logic) -—-
ch2: 500mvV oN tries orE
50%
»r
cht: 500mV (X-axis)
50%
cursor: Aqu LCD clear: ON

av= 3.08V

Trig time:’'89-
13:

L—1Line cursor type Line cursor moving direction

In the continuous XY recorder mode, line cursors move both horizontally and vertically.

In the WAVE display mode, select the line cursor type.
cursor: [ OFF ] No line cursor is displayed.
( A ) Only the [ A J cursor is displayed.
(A or B) Both the [ A ] and [ B ] cursors are displayed, but only
one of them can be moved at a time.
(A& BJ Both the [ A and [ B ] cursors are displayed, and they
can be moved together.

Select the line cursor moving direction.
( < ) Horizontal (X axis) direction.
C T ) Vertical (Y axis) direction.

The value between the line cursors is displayed.

(AV =) When only the A cursor is used, the potential at the A
cursor is displayed. When both cursors are used, the
voltage between them is displayed. The range and zero
position assigned to channel 1 are applied for (<)
cursors, and those assigned to the ON channel of
smallest number among channels 2 to 4 (for example,
channel 2 when channels 2 and 3 are ON) for (1)
CUrsors.

_88_



®Moving the Line Cursors
@ Using the CURSOR keys, place the main cursor in the position shown in the figure.
(<*) Cursors

“A” Cursor “B” Cursor

Line cursors Line cursors

AN e

? B A B

Cursor Cursor

(T) Cursors

“A” Cursor “B” Cursor

Line cursors Line cursors

A

VL N

A\

\

Line cursors Line cursors

® Move the line cursors with the (H and =] keys.

= 11

&/ ENU/WAVE
E] Down ]
/ and [ keys

«f SCROLL P>

| I

CURSOR keys

STOP

L a
] O [
L(:uRSC’R G 4P AUTO TIME/DIV




Display

4 —5—6 \Vertical Axis of the WAVE Display reduction key UP/DOWN keys
. r = MENU/WAVE key
Vertical scaling of the waveform display in the ?E%}[Eéi/tfww"1//’
WAVE mode can be selected between two settings. ' =
Switching between these is performed by pressing S“E’:
the display reduction key. F==fj§?§§= P
=L
®Fyull-amplitude Display: D
. o ] = [
The whole amplitude of the waveform is displayed [:]
Cumson -w UTO T ME/Div)

at once on the LCD. Resolution is reduced by half. ‘ -/

*x LPETYYXE xx

chl: Clogic) -——-
ch3: (loeic) -—-
i : !
ch2:  500mv ON trie OFF
o 50%
cht: 500mV (X-axis)
50%
cursor: OFTF LCD clear: ON

lrie time:*89- -15
Va3 T

®Full-resolution Display: Approx. 78% (200/256) of the waveform amplitude is displayed on
the LCD, at the full A/D resolution.

X %
bt (logic) -——-
h3 Cltoxic) -—-
trieg: OFrr
h2 S00mV ON
50%
»>|
ht 500wV (N=axis)
50%
curs=or OFF LCD clear: ON
Triw time 89-11-15
13:51:36

50% position mark

®[n the full-resolution mode, the waveform can be scrolled vertically on the LCD with the

UP and DOWN keys.
Scrolled waveform

xx xx
cht: (lowic) -

chd3: (logic) -

trie: OrF

hZ: 500mV ON
50x%

Cht: S500mV (X-axis=)
50%

curson OFF LED clear: ON

Trie time:" 89~
13:

aa

11-1
51:38
50% position mark



CHAPTER 5

USING THE INPUT UNIT




5—1 8932 Analog Unit Operation A

CAUTION

®Be sure to insert the input plug completely to avoid the danger of an electric shock.

®The 8932 input and output are mutually insulated.

® The maximum floating voltage between the input unit and the 8830 case, or between two
analog units, is 250 V AC/DC. Take care to avoid voltages over this limit.

®The maximum floating voltage does not change even when an attenuator, etc. is used at
the input.

8932 H
8830 main unit . L ¥
analog unit 250V (DC) MAX
250V (AC) MAX
9 GND Ground L o
A WARNING

®The maximum permissible input voltage for the 8932 is 500 V (AC+DC peak). Take care to
avoid voltage levels above this limit.

®f{hen using a PT for measurement of AC power lines, etc., be sure to ground it.

PT
H ] e
!
8830 main unit 893z L_jJ - Input
snaloe oot PT ground terminal

p GND Ground ]

=

(a) PT with ground terminal

PT
H r===-9
i 8932 ! [ ! InDUt
8830 main unit L . - ]
analog unit |
o GND Ground T :
-4

(b) PT without ground terminal



5—1—1 Measurement RANGE

Sets the voltage corresponding to one square
(1 division) on the recording paper voltage

02\ Lrance ] axis. Since the voltage axis is ten-squares
50 S myLo long, the maximum voltage that can be
100 10 recorded is equal to ten times this setting
200 2073 e (100 mV to 500 V).

500

[Setting Range]
10 mV to 50 V (12 settings)

5—1—2 Zero POSITION

Selects the O V position on the recording
paper among 11 settings on the paper dotted

POSITION | 80 90 100
o M T lines.
60
s0
40 i
30 i
(%) 20 9 O ' =".\4!~:!4 100us/DLY r:igzoFF ;19-!1-02 :
§ 100§ — S R S

[Setting Range]
0% to 100% (11 settings)

50% —

0%

CH3 no unit CH4 OFF (logic
CH1 wioE 500mv 50x%x CH2 no unit

Il

-

ol In case the zero position does not coincide with any of
the above settings, try correcting it with the fine
adjustment knob. If this does not work, contact your

olo

R
§at

dealer.

Il

I

Zero position fine adjustment knob



5—1—3 FILTER

The frequency band is limited by the built-in

© 0o | FuTER NG low-pass filter .
500 50 5 Attenuation gradient: -6 dB/oct.

Z:) E§3°“ wow—g Cutoff frequency: Approx. 5 Hz/500 Hz
5 200 20

0 0 (Hz) 500°

This filter is effective for preventing the following phenomena:

®Thickening of the recording line caused by signal ripple components and noise during level
recording in the recorder mode, because of the use of high-speed sampling and a high-
frequency amplifier.

®Thickening of the recording line due to ripple contained in the output from a transducer,

etc.

5—1—4 Measurement Error Due to Source Impedance

® Source impedance is not a problem when sufficiently low compared to the unit’s input
impedance. It affects measurement, however, if it is above a certain level.

______ Es : Signal voltage

Rs Rs - Source impedance

Rin : Input impedance

e
k:i;) Es

Rin J

Measurement error =Es | 1 —
[ Rs+Rin

(Example ) Since the unit’s input impedance is 1 MQ, a source impedance of 1 kQ will
cause an error of approx. 0.1%.



5 —2 8933 Logic Unit Operation Zf?i\

A WARNING
®Each 8830 input unit is floating independently.
® The maximum floating voltage between the 8830 case and the probe input, or between a

probe input and an analog input terminal, is 250 V AC/DC. Take care to avoid voltages
over this limit.

®p to two probes can be connected to each logic unit, but there is not mutual floating
between probes (common ground).

_ A Logic p—-

. ' Logic ) probe [——%
8830 main unit input unit DC250V
AC250V

GND
?
1

5—2—1 TRIGGER CHANNEL
Used when triggering the logic unit. It

6 0GIC UNIT consists of a logic pattern which is
-8 B B S5-B B B B E compared to the input signal.

°T 2 3 <|°7 2 3 @ | om Note: The starting point setting is valid

TRIGGER CHANNEL A [ TRIGGER CHANNEL B | LOGIC throughout the start operation, and

cannot be changed hal fway.

“1” indicates “high”, “0" indicates “low’, and “OFF" indicates “bypass’.

Trigger pattern Trigger

Recognition of “1” and “0” is performed with a logic probe for signal detection.
The actual values of high and low levels depend on the probe specifications.

Notes: ®Set to OFF all unused channels., Recognition is performed even if there is no probe
connected.
® |n case the input signal already matches trigger conditions at the starting point,

recording will not be triggered unless the signal is deviated from trigger
conditions once,



5—2—2 LOGIC AND/OR

Use when triggering the logic unit. A logic AND or OR

- ) operation can be applied between the selected TRIGGER
AND CHANNELs.
E;l Notes: ® In case the input signal already matches trigger
OR conditions at the starting point, recording will not
LOGIC | be triggered unless the signal is deviated from

trigger conditions once.
®The starting point setting is valid throughout the
start operation, and cannot be changed halfway.

Example: Probe A channel “0”
Probe B channel “1”
Other channels “OFF”

([ LOGIC UNIT
AND
1 1
~gf BB B-rBE 8B 8| H
o ]
1 2 3 4 1 2 3 a4 OR
L TRIGGER CHANNEL A TRIGGER CHANNEL B LOGIC

When AND is applied  Trigger pattern ﬁ (trigger point)

L

Operation is triggered when all signals match the trigger pattern.

Al 0
A2 1 |
! |
A3 0FF -
Ad 0RF ;
|
|

When OR is applied
PP Trigger pattern Fi

Al 0
I
Az , ]
I
A3 DFP-—————————J | ‘
| [_'
Ay DFR '

i
Operation is triggered when at least one signal matches the trigger

pattern.



5 —3 Logic Probes A

5—3—1 Using the 9306 Logic Probe

This probe can be switched between voltage input and contact input, allowing for a wide
range of applications from electronic circuits to relay operation timing measurement.

CAUTION
®Two 9306 probes can be connected to one logic unit, but they will have a common

ground.

®Please read the 9306 instruction manual thoroughly before use.

5—3—2 Using the 9307 Line Logic Probe

Allows for detection of AC line voltage on/off switching. High voltages up to 250 V can
be input, making it suitable for relay sequencer timing measurement, etc.

CAUTION
® Input channels are insulated, both mutually and from the outputs. Do not apply

voltages over the maximum floating voltage.
®Please read the 9307 instruction manual thoroughly before use.

5—3—3 Using the 9308 Line Dip Detector

Detects transient drops in commercial (AC 100/120 V) line voltage. Dip level can be set
to either approx. 80% or 90%.

CAUTION
®The low clip (black) is common with the input clip (black).

®An 8932 input unit is required.
®Please read the 9308 instruction manual thoroughly before use.




A

The input unit removal method will be explained next. For unit installation, reverse this

5—4 Unit Replacement

procedure.
@ Remove input cords from all input units.
@ Turn the main unit power off and unplug its power cord.
CAUTION

Always confirm that input cords are disconnected and turn power off before

detaching the input unit.

@ Remove the two fixing screws securing the input unit with a Phillips-head screwdriver
as shown in the figure.

@ Push the input unit up a little in the direction of arrow @, then put your fingers in
the gap between the input and main units and pull in the direction of arrow @ to
remove.

CAUTION
When pulling the input unit off, do not force the knobs and switches on its top

panel.

-555“—-:ii2>‘ Fixing screws

CAUTION

®Never use the recorder with an input unit removed,

®|f the recorder has to be used with an input unit removed, install a 9508 blank
panel (optional accessory) in its place.




CHAPTER 6

USING THE TRIGGER FUNCTION




6. Using the Trigger function
6—1 On the Trigger

(1) The trigger function makes waveform recording or memory storage start or stop under
control of a certain signal.

(2) Three triggering modes are provided:
[CH1 : Internal trigger (see 6-2.)
to CH4] ®OQperation is triggered by the signal from one of the channels 1 to 4.
®(sed to monitor the signal and start recording when it reaches a specified
condition.
[ EXT ] :Bxternal trigger (see 6-3.)
®(Operation is triggered when the (TRIG IN) terminal is short-circuited or an
approx. 2.5-V falling signal is applied to it.
[ MANU 1 :Manual trigger (see 6-4.)
®(peration is triggered by pressing the MANU TRIG key.
®Start operation speed is higher than when the START key is used.

(3) Trigger mode setting (excluding XY conr )

Except in the continuous XY recorder function, trigger
mode can be selected. This determines whether
repeated triggering will be acknowledged after the
recording operation has been completed. If the
“source” indication is set to OFF, triggering can be
applied immediately after recording.

[ SINGLE 1: The trigger signal is valid only once

after the START key is pressed.

%&&&&TR]GGER&&&&&&&&

&

; mode : :;

No repeated triggering is performed. # source: CH1 i

[ REPEAT ]: Triggering is applied continuously for s level: 50% =
repeated measurement. % slope: F @

[ AUTO ] C(excluding the REC function) : ; filter: OFF =
Triggering is applied continuously, and § pre-trig: 505 g

recording is also started automatically if § Liit-less: OFF ¢

% kS

RERLRVBRERE R TR R R w R

no triggering occurs for 1 second. Useful
for input waveform checking.

%
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(4) Pre-trigger and trigger timing setting
The waveform can be recorded not only after triggering, but also before it.

MEM, XYmeum REC, XYcont
2x222TRIGGER2= 2222 % =% #2222 TRIGGER2 %2222 22222 2
® 2 ® EY
¥ mode: SINGLE = @ mode : SINGLE ]
® * ® ®
% source: CHt = * source: CH1 k3
<3 2 B3 B3
® level: 50% = ko level: 50x% ®
*® ® 2 ®
® slope: T = Ed slope: I 2
B3 * ® X B
*® filter: OFF = = filter: OFF S
*® ® *® 3
» ® @ ®
® k-3 k24 £
2 pre—-trig: H3 - ® timing: START %
» % @ %
» wait-less: OFF = B @
® ® % 3
RRRAERTIZRAARZETRRERRR IR VRAEZXZXZILRARIRAIRRT T RXRE TR DRR R

In the [ MBM 1 and [ XYuem ] modes
: All pre-trigger settings (0, 5, 25, 50, 75, 95, 100 and -95%) except OFF can be usd.

Trigger point

- ——25% of shot length yppyt gignal

[ 95% 1 : 95% of the shot length : ~—
covers the waveform before 50% _J‘,5O% -—
the trigger point. I ! —~
[ 50% 1 : Equal portions before and —— -~ ~———

after the trigger point

are recorded.
[ 5% 1 : 95% of the shot length

covers the waveform after

!
'
]
[

the trigger point.

[-95% ] : The waveform is recorded :

from a point located 1

shot after the trigger Recording range
point. Recording

In the [ REC 1 and [ XYconr ] modes range

]
[STOP 1 : Triggered stop 4 ;!L S
'
1
i

[START] : Triggered start — L )

Recording range
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6 —2 Internal Triggers (CH1 to CH4)

Operation is triggered by the signal from one of the channels 1 to 4. Set the following
items for each channel’s trigger.

r2nr22TRIGGERz222» %% »

% mode : SINGLE =
(ONumber of the channel to used : source: »
for triggering ? level: 50% :
(source) . slope: T
* filter: OFF =
z pre—trig: 50% :
Analog Unit Logic Unit * wait-less: OFF =
@Level setting @Filter setting
(level) (filter)
@Slope setting @Trigger channel setting
(slope) Refer to 5-2-1. TRIGGER CHANNEL.
@Filter setting @Trigger logic setting
(filter) Refer to 5-2-2. LOGIC AND/OR.

T

®Setting of recording position before or after the trigger point
(pre-trig) (memory recorder, high-speed XY recorder)
(timing) (recorder, continuous XY recorder)
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6 —2—1 Trigger Channel Numbers munu s TRIGGERS & % % % @ % o

23 =

2 mode: SINGLE =
® =
Select the channel you want to use for triggering, ® source: %
= 3
among those with an input unit installed . . level: 50% =
z slope: T =
% filter: OFF =
% %
* %
£ i ®
#* pre-trig: 50% =
* %
® wait-less: OFF =
*® ®
BRI R AR TR IRRRRARRRR &

6 —2—2 Setting Trigger Level (only for internal trigger)

#uxssTRIGGER====w=wx  The input signal trigger level can be set between 0%
* mode: SINGLE *  and 100% in 1% steps.

. Source: GH1 % Note: Triggering will not work if “level” is set to
i?;: 50 “ 100% and “slope” to “falling”.

; filter: OFF %

®Trigger level [ 0% to 100% ]

-
=l

N
Trigger level

———— Y <-—--
Trigger level
~—

\ .
Input signal Input signal

Note: Only analog units can be used for triggering.

®Trigger level is indicafed by an arrow on the right side of the WAVE display.

Trigger level

time: 100us X1 (100ns) X MEMORY ¥
trig: REPEAT

cH1

52% oy

pre—-t: 50%

i chd: OFF

ch3: OFF

ch2: OFF

chi: SLIM

[ ] shot: 20D1vV

(logic) (logic) ch-view: ON
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6 —2—3 Setting Trigger Slope (only for internal trigger)

22222 TRIGGER*% %2 %% % » %

%« mode: SINGLE = Recording is triggered when the

x . . *® Trigger . .

* source: CH = (X)) == —  signal crosses the trigger level

: level : 50x% 2 upwardS.

@ slope: %

¥ E

® filter: OFF = . ;

® ® Recording is triggered when the
* Trigger . .

% £ 3 -——— — ———

$ pre-trig: 50% = L3)  level signal crosses the trigger level

* x®

¥ wait—less: OFF = downwards.

E+3 E-3

RERRRRRAABREFTTREXR TR RS
Notes: ®0Only analog units can be used for triggering.
®This setting is not possible for channels using a logic unit.

6 —2—4 Setting Trigger Filter (only for internal trigger)

The filter prevents accidental triggering caused by noise in the input signal.

Fi Not triggered
by noise Trigger filter
Triggered prange
by noise

[
1
1
]
:
]
[l

) ,
)
! '
) L)
: |
H '
H .
1
1
)
!

Trigger leve] —||l——— —>————— — (slope )

No filter applied Filter applied

Triggering is performed when trigger conditions are met within a specified filter range.

(stope ) T) Filter range

Filter range

Trigger level-— —— — — ————r——————— — a4

[nput signal mm——— —

Trigger conditions.
Trigger conditions are satisfied.
are not satisfied. Triggering is
Triggering is not applied.
applied.

Note: ®In the recorder and continuous XY recorder modes, the filter range depends on data
sampling speed. In these modes, the filter can only be set to on or off.
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(1) In the recorder and continuous XY recorder modes

The filter can only be set to ON or OFF. Aaux % TRIGGER= ®m®unmomwmew s
When set to ON, filter range is set to x mode: ' S IN(TLE ?
128 samples. In these modes, sampling E S(“:;$Z; : ;g; %
frequency depends on printing style (OFF, 2 slope: .
SLIM/WIDE). Unlike in the memory recorder a filter: Q
and high-speed XY recorder modes, setting 2 E
in division (square) wunits is not ® timineg: START =
possible. Z Z

U XREREEAERBRBIRERRXZARZT AR R AR TR

(2) In the memory recorder and high-speed XY recorder modes

Trigger filter range is expressed in

#%2vs [RIGGER=zwzwwnx2=n

. . . }z ‘k
divisions (squares). It can be set to OFF, % mode: SINGLE =
» &
0.1, 0.2, 0.3, 0.6, 1.3 or 2.6 DIV. » source: CH1 *
w level 50% =
£ ®
@ slope: 1 =
® filter: MAEDEIR] =
® ®
2 a
* pre—-trig: 50% =
* R»
® wait-less: OFF &
;2&323:2&&&&R?k:*}&lz‘s&:*&'\‘k’k:k:
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6 —3 EXTernal Trigger »uvrenTRIGGER#z " wm s s
% »
¥ mode: SINGLE =
B3 ®

Operation is triggered when the TRIG IN terminal is ; Source: .
. . . . . = B
short-circuited or an approx. 2.5-V falling signal is ® %
applied to it. = »
g #

» &

Trigger Input Circuit o 2 pre—trig: 0% =
® k=g
* wait—-less: OFF =
B3 %

23

ZREAERT TR R B R R DR E NN

3.3kQ

|
T4HC14 (
lf% e
= éf VEIRIEEE]
e 00
[

TRIG IN jack

Input voltage: -5V to +10 V

Parallel synchronized operation is possible using two
or more 8830 units.

Parallel synchronized operation
TRIG IN jack | | TRIG 0UT jack

o

External trigger used

6 —4 MANUal Trigger

TR

Operation is triggered by pressing the MANU TRIG key. {[:]1 =] .
Start operation speed is higher than when the START |7 D’l = [
key is used. s ww _MANU TRIG key
Example: Start timing comparison using the recorder

function

Using the START key -ceeeeeeee- Approx. 90 ms

Using the MANU TRIG key «---- 0 s (min.) to sampling interval (max.)
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6 —5 Wait-less Mode (only MEM and XYwem functions)
The wait-less mode can be used in two ways:

(I) When the pre-trigger (refer to 6.1. (4) Pre-trigger and trigger timing setting) is set
to a value from 5% to 100% triggering is not acknowledged for a certain time after
the START key is pressed. If the wait-less mode is set, triggering is accepted even
within that period.

(At 95% pre-trigger)

Start
4 95% v 5%

SO B

Input waveform

N
Triggering is not accepted

within this period ﬁ
i
|
i
}\g

959%
Wait-less mode OFF ¢

T Not acknowledged as triggering.

a

| 5%

/74

Wait-less 95%
mode ON

]

——————
—————— -

~ ' - 1 Acknowledged as triggering.

All data before the starting
point become zero.
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(2) When the trigger “mode” indication has been set to REPEAT or AUTO (refer to 6.1. (3)
Trigger mode setting), new waveforms are accepted even during printing. Periods on
which a new waveform cannot be accepted during printing can be eliminated by dividing
the memory in two sections and using them alternately.

This function works along with that described in (1) above when all the following
conditions are met:

+ Trigger mode is set to REPEAT or AUTO.

* The MEM or XYuewm function is used.

« TIME/DIV is within 1 ms to 5 s/DIV.

« Shot length is below 300 divisions.

®Wait-less mode setting
The wait-less mode is set at the MENU display in the memory recorder or high-speed XY
recorder mode. It works when the “wait-less” indication is ON.

£ B3
: auto-print: OFF : pre—trig: 50x =
: # wait-less: £
:&&&z&z:zr.&a&&&&&&&&a&:&&&&&&&&&&&%::t:r::&&&n;
OoFFr [N

Note: The waveform judgement function cannot be used when the wait-less mode is on.
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6 —6 The Trigger Output Terminal

This terminal delivers the trigger output signal.

(e

— TRIG
ouTt

00
/

TRIG OUT terminal

Open collector (with voltage output) Pulse width approx. 1.5 ms
3.5-mm-dia. minijack

Load voltage -20 to +30 V
Max. load current 300 mAwax

Max. load power 200 mWua x

TRIG OUT terminal 5V
% 10k Q

4.7kQ 9

4.7k Q
77

Note: The trigger output signal is delivered when automatic time axis setting is
performed. Take this into consideration when performing automatic time axis
setting while using the trigger output terminal.
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CHAPTER 7

THE SYSTEM MENU
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7. The system menu

System Menu

MENU LTINS VS TEMEBEE 23 '89-11-14 16:34:57
REBLEZ LU XX R EAXEIRRLELERTILARRRBAFAXEXBBEARRARRRURDPRAREI VR RRVRREABBIKARKURBAXRRAKRZA BB KK X RG RN %
® *® ® *
® special function set i self checok * cowmment @ OFF %
w ® * *®
KERBFEEKRERZVAUARBRIBRRBUAZXABRRE AKX LUK KRUARREZRUARRRERRERKRER R B & *®
2 % « [ ] o=
v ® * L
% start Key backup:0FF *® [11 ROM/RAM check % »
R® ® IR EREEEEEEREEEEEREERER®EEREERE
% 2rid: NORMAL = [2] LED check » . %
« ) 2 ® clock adjust %
® auto list: OFF % £33 PRINTER check *® %
£33 *® * %
% auto gauge: OFF * €41 KEY check * YY-MM-DD HH:MM:SS %
® ® ® *
» El. auto off: ON ® £51 LCD check *® 89-11-14 16:34:11 3
¥ ® ® *®
® * * ®
FURER LRI LU RER A RIXA PR AR ZIRARLTXRARRIRERBRAXV RV ERRRRRARR R A RBUEARRN AR BRI RV UK BXB R B R R X

RECORDER MEMURY XYmem XYcont ENEREW]

This menu is used for setting items not directly related to measurement and for checking
the unit. It can be broadly divided in three sections:

(1) Special function set
@® start key backup
© grid (grid type selection)
@ auto list (list printing)
@ auto gauge (gauge printing)
® EL auto off (EL backlight auto-off function)

(2] self check
ROM/RAM check
LED check
PRINTER check
KEY check
LCD check

© e 006

(3] comment (user’s)

(4] clock adjust
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7T—1 Special Functions Setting

(1) START Key Backup (start key backup)

If power supply is interrupted during recording (with the LED above the START key
lit), recording is restarted immediately after power is restored.

Setting Procedure
@ Call the SYSTEM menu.
@ Using the CURSOR keys, move the cursor to the “start key backup” indication.
@ Using the 0 and [ keys, set the “start key backup” indication to ON.

MENU xx SYSTEM *x *89-11-15 20:53:10
un»g».:xaeaanaaa&u’zunua&\wx&&auatrz:zxaa&’zaxagaaaaanaaaa&anaxarxnaa&naa&aaxa&nama*z&u:ﬁ
® ® ® EY
* special function set * self check ] comment : OFF ”
2 » = »
&&k&a&t&&&&!a&t&&!%&!&"k&&&R&t!&&R&&&&&R&R&RRR&!%QR 3
ES »® 2 [ ] =
® ® ® E3
2 start Key backup: = [1] ROM/RAM check » ®
3 . ® . LR REE R R E R R L EEREREEEE R EEEEEEE R
= prid: NORMAL %* £21 1LE¥D cheok » »
® . . = * clock adjust R
% auto list: OFF *® €31 PRINTER check * ]
» * * ®
3 auto gzauge: OFF ® €41 REY check ® YY-MM-DD HHIMM:SS %
® ® ® 3
® EL auto off: ON * [51 LeD check » 89-11-16 20:52:22 %
» » ® R
» * ® 3
anuaa’zukaaanu’knaauu&xrxn!x&:xu&au&ka&anaaa&aaa&n’ka&am&na«akannn&%&n&a%aana&&zzzvz

or+ @

This completes the procedure.

Recording is interrupted when power is turned off. Memory contents for the MEM,
XYuem and XYVconr functions are erased. When power is turned on again,
recording is restarted.

(2] Grid Selection (grid)
Selects the type of grid to be printed on the recording paper (the grid is not
displayed on the LCD). The three available settings are: OFF, NORMAL and FINE.

Setting Procedure
@® Call the SYSTEM menu.
@ Using the CURSOR keys, move the cursor to the “grid” indication.
@ Using the J and = keys, set the “grid” indication to the desired setting.
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Grid Types

MEM 100xs/DIV Trig:CH1 ’8! MEM  100us/DIV Trig:CH1 *89- MEM  100rs/DIV Trig:CHL *89-
0 2 4 3 0 2 4 3 0 2 4 6

CH3 OFF (logic) [N CH3 OFF (logic) Cl4 OF CH3 OFF (logic) CH4 OF
CH1 OFF 500mV 50% CH2 O CH1 OFF 500mV 50x CH2 OF CH1 OFF 500mV 50% CH2 OF

OFF NORMAL FINE

(3] List Printing (auto list)
Lists containing various data are printed after the waveform.

(4] Gauge Printing (auto gauge)

The gauge is printed before the waveform.
Note: The gauge is only printed for channels with the “print” indication set to ON.

A printout like the one shown below is obtained when both the “auto list” and
“auto gauge” indications are set to ON.

MEM  2004s/D1V Trig:CHI *89-11-16 16:23:23

[TV I CR VI o - ' " & ™ 12 n I 14 @ RK S0U up KKK K Trivscr XKk
+, i Ve = =
! ! N RCEE function . MiM date Lt 1110
) A1 Wy It TimesDIV 2007~ Cime LN}
" n N " shot Ing o 20DV
.;. —_— mode
B dot=lTine . LINL mouree .
P may Lox pre=tiiy
format . SINGIE
auto-prt . OFF fevel . 50x
—_————————— || Slupe .
! - ! RAM card filter o
auto-save. Ok —
. , waitless.  OF)
wave=comp.  OFF
L . HKK Ny SUow KRk
i 1
y
i i
6% Channel condi Uion %Kk
9 - CHl Clz ({8 [
print WIDE. Ll WIDE A
vanke [ 500wV W v
poS. 502 50% 307 Clovic)
CH3 wioE v 30z CHI A Clogic) filter OFt 5001, L
CH1 WIDE 500mV 50% N2 (83 50x# HIOKI 8830 MEMORY Hi CORDER
\__1__4 \ /

Lists
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(5] EL backlight Auto-off Function (BEL auto off)

The LCD backlight can be turned out with the BACK ~ BACK LIGHT key
LIGHT key. Also, if the “EL auto off” indication is (Trrmren )
set to ON, the backlight goes out when no keys are = ore JoHT
pressed for about 10 minutes. After this, pressing =
any key will turn the backlight on again. | o T o
o o [
|
——

A CAUTION

To extend the life of the EL backlight, turn it off when not using the LCD.
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7T—2 Self-check

(1) ROM/RAM Check

Checks the internal ROM and RAMs. Place the cursor as shown below, then press the
START key.

MENU *% SYSTEM  xx *89-11-15 20:53:4t
R&“‘ﬂ&!ﬂ%l&&‘%t!R!Q&!&RR"*&‘R!%R)’.&‘%Q&!u&&ll‘.l&!&k&Rtt&‘!3‘%&‘_‘&1‘&!&&&&%!‘
® ® ®» *
» special function set * self check ® comment ! OFF *
* * k3 ®
NRARZVAVARRABBBRARIZARVIRAXZIRNRZBRRNRAELZZAATRR 2R R R R R R »
® » = [ ] »
® ®» k3 L4
® start Key backup: ON ® ROM/RAM check ® ¥
2 £ BRAREZBRERRR2RR2E2RR 22X R E 2N
» grid: NORMAL % 21 LED check 4 *
*» ® * clock adjust =
® auto list: OFF » €31 PRINTER check *® »
» ® ® »
» auto gauge: OFF * 41 KEY check ® YY-MM-DD HH:MM:SS i
* * ® 2
® Ef. auto off: ON * (51 LCD check ® 89-11-15 20:52:22 ®
® ® ® 2
® ® ® ®
PRRRAZAZVRAZABZ AL ARARRXRARZZARZIRARZ2ZARARRZ2ARZBRR DL DL Z R R 2R RV RRRE PR AR L2XI LR 2 2 2

E3

Push *START® Kkey to check execute

“0K” indicates that the element is in proper operating conditions.

k% ROM/RAM cheock *xxx V1.00

FEDCBA96876543210

¥ Storage bus O00OO0UNOOVLO Ok .

*X Bank ’ oooo Ok.
Work bus 000000000VOVOOVOV OK.

* ROM Ok .

L B

¥ Storage RAM OK.

X Work RAM Ok.

Push *STOP' Key to exit

Press the STOP key to exit this mode.

(2) LED check

Checks whether all LEDs light up properly. Place the cursor as shown below, then
press the START key.

MENU x%x SYSTEM * X *89-11-14 16:10:15
BERZXIARBRVIZIRZZBREARAXRXARRRAARZAXRZ2RN AR ZZZIVRERNDR R IR BRI 2L IR REIZAZAZ R 2R RRZE R B
L3 3 » ¥
*® special function set = self check ® comment : OFF ®
*® » ® »
IR R R EREEREEEEEEEEEEEEEEEEE R R R R R EEEEREREEEEEREREREERREERNESRS] £
7 E'Y 2 [ ] =
® » ® @
* start Key backup:0FF ® £l ROM/RAM check ® ®
» *® BRELRREZDLEVRARRR 2R DR N E R
= gyid: NORMAL. = [HEBl 1.ED check % . ®
» . ® . » clock adjust *
® auto list: OFF ® £33 PRINTER check ® ®
» auto gauge: OFF ® £13 REY check S YY-MM-0DD HUH:MM:SS *
%® » * *
» EL auto off: ON * [51 e cheok * 89-11-14 16:31:11 %
% » ® 3
® » Ed @
RZREXVLAZ2ZBRRVE2RAVRXZELVRDZLRARZRNRVLERNZ LN AL RRZ2VEN X2V 22NV AL R2R R ZIPAR LR R N % 9 0

Push *START' Key to check execute

Confirm that all LEDs start blinking.

Press the STOP key to exit this mode.
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(3)

(4)

PRINTER check

Checks printer operation. Place the cursor as shown below,

key.

MENU XX SYSTEM

XX

then press the START

"89-11-14 16:40:57

RRRXRAAAXZRARARRALARIRRARZARXRZRAAMARRIRZARAR R R AR N AXRXA R LR AR AR ARBARBNRRIRARARZR R R

= special function
®

IR R R E R AR R R R R SRR R EREERES RS

set

x
: start Key backup:0FF
: grid: NORMAL
: auto list: OFF
: auto gauge: OFF
: EL auto off: ON
.
®

EEEEEEEEEREREEEENE]

self check :
!&&%&R%Rt&%‘t%&&’x’!l’t%&tlz
£11 ROM/RAM check :
21 LED check :
PRINTER check :
€41 KEY check :
51 LCD check S

® ®
RAAVZAVAAARRZARRAIARAXIRAXRARARAARRZRARRARZRAZZRARAXRAZARNRARRIAIAIRRIRARAZRRALARARRR IR ®

Push 'ST

The following printout will be obtained.

key check
Checks operation keys.

,

®

comment : OFF *
£

®

C ] =
3

®

LE R R EREREREREEEEERESEERESESE:S]
»

clock adjust £

®

®x

YY-MM-DD HH:MM:SS *
E 3

89-11-114 16:34:11 *
®

*

®

Place the cursor as shown below, then press the START key

MENU xk SYSTEM X%x
FRVAXIZIRARLIRRARLAIAXARIAXIRXRBUAZRRRRARIAIBXIRBRARRRRIRAR G AR AR RGN
® £ ®
] special function set * self check *
® ® *®
WRRRI XA AR R2TXLRRAZRAARXIARARIIARRIVRRRARARIRIXRRERRRRIAIRXKAIRARARRSR E
® ® ®
£ R» ®
® start Key backup:0FF ® Lt1l ROM/RAM check *
® ® RRR
*® erid: NORMAL ® €21 LED check ®
* ® 3
® auto list: OFF ® £31 PRINTER check *
® ® ®
%  autlo gauyge: OFF = KEY check ®
® r x
= Kl auto off: ON * €51 LGD check *
® ® ®
® R 3 ®
®

Push

STARY®

ART' Key to check execute
s ﬂ??iﬁ
- Z@TERE
/ S S X iggjg
R4 ) % 2 cué
s . 3 & :
/ 8 GRS g hodr2
/ RoERNE. 2 Sob2
. 7'\-@ > i@n] i-z""%
P oneR ad 2z = w
e §;¢ 5% £% CIN8E .87
22 inéx z b b
—o2 20w Py
X Lé 4 ;'OQ
fep g s iinasin iyl
Clhex Om = —
e Ead
Sobs WD EXGETR Y
sty ‘a‘% ga="9z
[ St ALy S PR S
o092 200 53X ETA D O3
...ezg!-ovg,qp -2 ow -
-éuJ Nem-- QWA O N O .
z 8 > 1 -~§r‘2-s Cle .o *
3200 fgaitez 38 LR
%m_uu £ Om Ng +
»ETes O% (2 X
o2z o% T o ""’Ej.l ]
& Cle .0 z
- =@ D~ B
£ OV - fE- e
ooz 5% [T+ &°
-1 - e .0 M 2
€Elp- —=a 1™ _~ 2
- TZs OV N | ™ &
Bix ow X0 + - a
S cre 4 we Fhante -
%2 o3 WalRvase
'89-11-t4 1641041
ZRARRAVABRZIRITRXZEIEXIRRRIR R
®
comment : OFF ®
®
®
] =
«
®
RETRRRIRRARREXRAZRZ2ZBR AR R R
£
clock adjust %
®
»
YY-MM-DD HH:MM:SS »
®
89-11-14 16:34:11 »
x
=

RRARXRINARAXXRAAZARLARIARBRRARZRARRRRBARARRARRARARXRXRARRAARBARRRRARRRARZIRARRXIRRRARRXR R

Key to check execute

The display will look as shown below. Press each key and confirm that the
corresponding indication turns black. After checking all keys, press the STOP key

to exit this mode.

x%¥%x Key Board Check %Xxx

D PRINT

Push all Key

MANU
TRIG

]

I
[;] SCROLL E;]

[:] 1¢ CARD

]
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(5) LCD check
Checks the LCD. Place the cursor as shown below, then press the START key.

MENU XX SYSTEM X%k *89-11-14 16:42:2
FEPELREREARRAREVDXLZAVR KX EREIANGCEAB BRI UV RAUKARRIZRR XA B U AERBRARRZDLARRRRARRXARKRXRRRRRERIRER R
& ¥* ® ®
@ special function set ® self check % comment : OFF %
*® * ® ®
AXRXTEBXRFTREGEARXRUREIELARERXBRRIRRRVXFLERNEARRELRBRXRRK KB E KR AR *
® ® x [ ]l =
® * ® *®
® start key backup:0FF * 11l ROM/RAM check * ®
*® * RRAXRBRRRRBLURRRARRXKRERRRR R RE R
3 grid: NORMAL = [21 LED check ® . %
. i ® ® clock adjust ®
*® auto list: OFF *® 31 PRINTER check *® ®
® x ® ®
® auto gauge: OFF * €11 KEY check ® YY-MM-DD HH:MM:SS ®
x ® ® *®
« EL auto off: ON = LCD check = 89-11-14 16:34:11 =
® ® ® 3
® ® r
®

*®
RERERXILRAEXRRRAZRARRAZARXXRXABRRABRARBRARAREKRRABURABRXARRRRRBARRARRRARXARRARRRRRRRRRRRZ VR

Push *"START®' Kkey to check execute

The display will look as shown below.

X%x% LCD checKk (matrix) *XXx%x

Push 'STOP' Kkey to next

Press the STOP key, and you will obtain the following display:

X%XX%x Display check Xx%xx

Push ’*STOP* key to exit

Press the STOP key to exit this mode.
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7 —3 Comment Setting

A comment up to 20 characters long can be included in the chart. Once set, the comment
will be printed in the position shown below for each function.

Recorder Function
Memory Recorder Function

Comment

MEM  100/=/DIV Trig:CHI *89-11=16 16:14:45 [HIOKI_S830 —COMMENI- |
i 2 4 6 8 n 2 W 16 12 @

CHY o unit Ciit OrF Clogic)
Crr o 500wV 502 CH2 OFF S00mV 50x* HIOKI! 8830 MLMORY i CURDER

High-speed XY Recorder Function
Continuous XY Recorder Function

Comment

*89-11-16 16:27:47

XYmem
H
257
w1
204 :
ZEENN
el ﬁ?7<t§\\ /4? \%
{ I
L0y ||?I o \\ § ':;" \
! g/
05t i \(\f. \
0.0 V Y
. ."! ) N,
0.5 / \

15l
s S, M
R &7

- \"‘5
_":.5_.
L+ 4 } } + ) 1 t Y
(V} 2.5 =20 -5 -t oS oy on& tn o LS ot s

: (logic)

CH3 no unit ‘H4
it (X)) 500mv 50% CH2 ON S00mV 50%
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Comment Setting
The comment is input at the SYSTEM menu.

MENU X% SYSTEM XX
RLRARU XX R BRI UABEIRXRRRERABERIRBRRRRRERRRAIRR R AR RERRRK KR R
; special function set : self check
:&&&una&au&u&&aa&nauaa&&&:&&&nx;&&:ua&&u&tua&u&u&u
. .
#® start Key bacKup:O0FF *® [11 ROM/RAM check
x eridi OFF + €23 LED check
: auto list: OFF : 31 PRINTER check
: auto gauge: OFF : €41 hEY check
E EL auto off: ON S [51 LCD check
® x

FREXAVZERERERRBXIXRRARBARRRAVRRVXRZRZZXRBRRXRRRRRRRRRR R

OFF

@ Move the cursor to the comment input position

Eﬂb\\\

comment : ( OFF )
CON )

Auxiliary cursor

®
®

®
®
*
®
®
®
®
*
®
®
L 3
®
®
*
®
®
*

'89-11-09 12:50:09

IR R EREEEREEEEEEEEEEEE R R R R

comment : Em——:—Comment ON/OFF

*
®
[HIOKI 8830 -COMMENT-] =
»
RERRARRRIAIRRRRARRFRURRBRRARRR K
Lok ad; « Comment
c CK a ust ® .
© Jus = input
£ 3 ’ .
YY-MM-DD HH:MM:SS « position
®
89-11-09 12:41:11 =
®
&t&t%%&%%&‘t&utt&t!&&&l&:

: No comment is printed.

The comment input by the user is
printed on all charts.

( HIOKI 8830-COMMENT- J : The comment is input here.
Comment Input Procedure

with the CURSOR keys. Press both SCROLL keys
simultaneously to clear the old comment.

® Use the and (= keys to move the auxiliary

=

cursor to the first letter of the comment on
the selection line. To enter a space, press
both and = keys simultaneously.

RERVRARRELVLEXERARRERAT G RR R

*® 3
® comment : ON ]
B2 w
¥ ®
C H | ] =
*x S
FREEXRVERZR AR RFIBER L &R KSR & %0 S

EEELERDEARN UL RECRRRRE N R G R R W
AB(fDEFGEliKLMN

Auxiliary cursor

® Move the cursor one space to the right with

@

the CURSOR [ key.

Repeat steps @ and ® to enter the
remaining letters.
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RRVBARAAV ALV LANLR R 2RV E NN BN B R

ES

comment : ON

] |

[=]

BHBEXREL

AR I IR

LR R R R R R R R R RN

b

ue (
B/ MENU/ WAVE

| +— SCROLL keys

b
8|10

STOP

— [ and & keys

O,
>
3

L +— CURSOR keys

)

CURSOR N <HAUTO TINE /DY

HHRVELRBLARARRAZZZEDR AR T R R BN

*

® comment : ON »
® =
= [Hll 1 =
£ %
£ B3
WHERR /D[RR D2 VNN NP %D NN %E NN

RRAZTVRZIX 2L LA/ 2 Z2XRIE R TR S

comment : ON

RHEFHDH

CHIOKI 8830 -COMMENTER]

2
%

%
oot

BRRAUL RV E NN W WM N R L NN RN W %o



T—4 Time Setting (clock adjust)

MENU XX SYSTEM xx '89-11-14 16:43:16
:«a&:&.;«:xaaa&&a&&&aaau&nuaa&naa&a&xuua&a&aaaaa&aa&naa&uuuaa&an'«&a&&a&ann‘uuu&&&
3 * ® 3
* special function set ® self check *® comment : OFF %
® R E3 *
RRZ2AAELR2LUARNLARARARLZANRRAXIRARRRZRARRIXIRAXARLIAARAXRARRRXRARARKRRNR »
Py Y ® [ 1 2
® ® ® Ed
® start Key bacKkup:0FF ® £11 ROM/RAM check ® ®
] & RARBAIRARXRRARRAIRRRRTRRRRZAIRR
% grids NORMAL * 21 LED c¢heck ® %
£ ) ® . *® cloch adjust ®
@ auto list: OFF *® €31 PRINTER check ® %
® ® ® 2
3 auto gauge: OFF ® £L41 KEY check 2 YY-MM-DD HH:MM:SS =
E3 ® ” ®
= ElL auto off: ON = [51 LCD check 2 EE-11-14 16:34:11 =
» ® 3 *
& ® ®” ®
AAXRRAEXRXARRXIRARIIARRRARRRARRARABRBREARARAARAAXAARBRRAXARIRAXIRXARAXRARRBRIRRBARRBARZARRE R R R R XN
EEl Push ’*START®' key to set clock

Sets the time and the date.
LYY ]  Year

[ MM]  Month

[DD]  Day

[ HH 1 Hours

[ MM ]  Minutes

[ SS ]  Seconds

Using the CURSOR keys, move the cursor to the item you want to adjust.

VN
< YY-MM-DD HH MM:SS
89—-09—-13 R 54:00

v

Change the indication with the [ and [ keys.

e YY-MM-DD HH MM:SS
[ 89-09-13 [ 54:00

Press the START key. The clock will start running from the set fime.
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CHAPTER 8

THE 1C (RAM) CARD
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8. THE IC (RAM) CARD

8 — 1 Functions of the RAM Card

(1) By storing unit settings in a RAM card,

(this excludes the input units).

(2) Measurement data can be saved in a RAM card, then retrieved for analysis or comparison

with other data (except for the REC and XYconr functions).

) Waveform judgement areas can be saved for repeated use.

4) This unit accepts RAM cards with a maximum storage capacity of 4 Mbytes.
) A portion of the measured waveform can be saved in the RAM card (partial save function).
) The measured waveform can be automatically saved in the RAM card during the start

operation (auto save function).

(7) Unit settings or waveform judgement areas saved in the RAM card can be automatically

set when power is turned on (auto setup function).

they can be used for measurement any time

®Use only RAM cards specified by Hioki.

A CAUTION

responsibility for problems arising from the use of other cards.
®The RAM card or the unit itself may be damaged if the card is forciblyin

serted upside down or in the wrong direction.
®Read the RAM card instruction manual thoroughly.
®When using a new RAM card, be sure to format it first (the same

applies to a card whose contents were erased when removing its battery).
®Do not remove the RAM card during command execution,
® Always remove the RAM card when transporting the unit.

(8) The following commands are available:

[ SAVE ]
[ LOAD ]
[ KILL ]
[ COPY ]
[ TEST ]
[ INIT ]

: To
: To
: To
: To
: To
: To

save data in the RAM card.

retrieve data from the RAM card.

erase RAM card contents.

copy RAM card contents onto another RAM card.
check the RAM card.

format the RAM card.
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8 — 2 Storable Items and Capacity

(1) Unit Settings (FUNC)
@ Settings can be saved for the recorder, memory recorder, high-speed XY recorder and
continuous XY recorder functions.
@ When saved settings are loaded to the 8830, it will be automatically set according
to them.

Note: Input unit settings are saved, but they cannot be changed.

Storage capacity for each input function

Recorder .............................. 97 bytes
Memory recorder «--eeeeeeerereeeenees 107 bytes
High-speed XY recorder «-------- 98 bytes
Continuous XY recorder «ree----- 93 bytes

(2) Measurement Data (WAVE)

@ Measurenent data read in the memory recorder and high-speed XY recorder modes can be
saved.

@ When saved data are loaded to the 8830, waveform data in the RAM card are sent into
the memory of the specified channel (refer to the LOAD section in 8.5. Detailed
Command Explanation).

@ Units settings at the time of waveform recording are saved along with measurement
data. When measurement data are loaded to the unit, it is set to the conditions at
the time of recording, which can be checked on the lists.

Measurement data storage capacity
{recording length (DIV) X 50 + 7} X No. of channels+ 70 bytes

(3) Waveform Judgement Area (AREA)
@ The waveform judgement area designated in the memory recorder mode is saved.
@ Among unit settings at the time of area designation, only those necessary for
waveform judgement are saved.

Waveform judgement area storage capacity
{recording length (DIV) X504+ 1} X 2 + 46 bytes
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8 —3 Using the RAM Card

RAM Card Insertion

Push the card in as far as it will go, will the printed side up.

RAM Card Removal
Pull the card out in the direction of the arrow.

Replacing the RAM Card Lithium Battery
If the indication
¥xx WARNING 36 : Change card battery %%
is displayed when setting the IC CARD display mode, it means that the RAM card lithium
battery is worn out. Replace the battery following instructions in the RAM card manual.
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8 —4 The IC Card Display Mode

This section gives a general description of the IC card display. For details on the
particular commands, see 8.5. Detailed Command Explanation.

Note: By “IC card” we refer to memory cards such as RAM and ROM cards, The explanation in
this manual will center on RAM cards.

@® Insert the RAM card.
@ Press the IC CARD key. The display will be set to the IC CARD mode.

Note: This mode cannot be set from the SYSTEM menu. Select another function first.

File No. Function Channel No. Rec. length
1
C i s
Command Cursor ’ Fll?name Mode // Date RAM card capacity
‘ 1 /
C mewory ) T89-11-16 21 21
N AR I CARD zofxzvannzafsnsraprrvnnnangdannranenne/asnsnnes \[28K =2
: No. file func mo e o h date shot :
N 91.  #0017T-0001 MLY SU-11-15 2001V =
Ed 92, ”()()lé—OO()l MEM é?‘—ll—lf: 38:)]\’ »
FUNC = 9. #0019-0001 MEM S$9-11-16 20018 =
k3 g1. #0020-0001 MENM S9-11-15 2001V %
® 95 . #0021-0001 MEM §9-11-15 20DtV ®
® 96 . #O0022-0001 MIEM S9-t1-15 2001V ]
» 97 . #0023-0001 MEWM S9-11-15 20DV %
# 98 . #O021-0001t MLM SY9-11-15 2001V »
® 99. A0025-0001t MEM -2 8I-11-173 2001V K
r ]zz 100. "OO0O26-0001 MEM L2, 89-11-15 2001V »
» E3 3
” 100 files 2164 free =
H k3
TmanEmEEsnTARNAARIRER RN ERAR N R AERARRRAR AR AN LD AN AN B RN R B R R R B N :

[BFXHA 100D K1 COPY 1RSI INIT]

ERIEEEEE R I I Y
Analog

channels Logic

Auxilgary cursor Selection line Total No. of files channels g;;?g£;ng capacity

Notes: ®When using a new RAM card, be sure to format it first with the INIT command.
Refer to the INIT section in 8.5, Detailed Command Explanation)
® |n case an error indication blinks in the selection line, press the STOP key
to release the error condition,
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* Filename The name specified when executing the SAVE command is displayed. The
following names have special meanings:
WAVE —OOO00O File created using the automatic filename function.
FUNC—OOO00O See the explanation on the SAVE command.
AREA—OOOOO

Number

#OOOO-0OOOO File created using the auto save function.
Y e
Number Number

AUTO-SET Files used for the auto setup function.
AUTO-SET-A Refer to 8-8. Automatic Setup Function.
* Mode Indicates the type of data contained in the file.

FUNC Unit settings
WAVE Measurement data

AREA Waveform judgement area
* Function Indicates the recording mode in which data were saved.
REC Recorder mode
MEM Memory recorder mode
XYM High-speed XY recorder mode
XYC Continuous recorder mode

* Channel No.  For files containing measurement data (WAVE), indicates to which channel
do data belong.
1. 2. Analog unit data
B B Logic unit data

* Recording length
Indicates the recording length for measurement data and waveform
judgement areas. For storage capacity, refer to 8-2. Storable Items and
Capacity. For files containing unit settings, ——— 1is displayed.
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In case there are more than 10 files saved in the RAM card, use the UP/DOWN keys to
scroll the list up and down.

— UP/DOWN keys
L~ START key

Use the [ and =) keys to select commands. @ and 3 keys
For particular command instructions, see 8-5.

Detailed Command Explanation.

Press the START key for executing the selected
command.

To exit the IC CARD display mode, press the IC CARD key again.

! PRINTER

B8ACK
FEED Gn

Lh &D/Ic CARD key
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8—5

Detailed Command Explanation

[ SAVE ]: Saves unit settings, measurement data and waveform judgement areas in the

RAM card.

mode:

ch:

file:

The SAVE command is
executed by pressing the
START once setting has
been completed.

file 1

name (- )

file 2
name (- )

RAM card

Selects data to be saved. It can only be set for the memory recorder and high-speed

XY recorder functions. In the recorder and continuous XY recorder modes, it is

fixed to the [ FUNC ] setting.

[ FUNC ]  To save unit settings

[ WAVE ] To save measurement data and conditions. Select the source channel at
the ch: indication.

Note: When the PART indication is displayed, it means that the partial save

function is set, Refer to 8.6. Partial Save Function,
[ AREA ]  To save waveform judgement areas.

Specifies the channel whose measurement data is to be saved.

[1]to [4]

Only data for the specified channel No. is saved.

[ ALL ] Measurement data of all waveforms on the WAVE display are saved, except
those from OFF channels. In the high-speed XY recorder mode, also data
from 1 channel are saved.

Notes: ®Storage is |imited to 2 channels at a recording length of 1200 DIV, and to 1

channel at a recording length of 2500 DIV.
® fhen the waveform judgement function is ON (MODE 1 to MODE 4), ch: is fixed
to CHI1.

Sets the filename. If no name is entered, the filename is automatically set by the
unit Cauto filename function).
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®fntering the Filename
Let’s create a file named TEST-1.

C memory )

AEAERVRRRERIRRRIRIRRE R

@ Using the CURSOR keys, move the cursor to the

: com: SAVE E
file: position (the file: indication can be pREREeNREmuawans
cleared by pressing both SCROLL keys iomeder  wWAvE o
simultaneously). o Ly — Cursor

 file »

s J:

@ Press the ] key to move the sub cursor to the MaABCDOEFGHI
T position (to enter a space, press both[H sub cursor
and =1 keys simultaneously). ¢ memory

wrrraanrerranzerwexr |C CARD %22 %x«2%RTIXAXXRX}ERRRNR
E3

®x
* com: SAVE = No file func mode
® R} emmm e mm e e m e ——— - —————
VRRAREXRRBRI R AIRXRR R .
e r ® = 1 FILE-O1 MEM FUNC
® ® 2 FILLE-02 MEM WAVE
&/ MEnu/ wave 2 mode: WAVE = 3 FILE-03 MEM WAVE
| oown l * # 1 FILE-04 MEM WAVE
® ®
| @« ch: ALL =
= : :
- scrow B szm . ——SCROLL key . file: .
! % @
E:] - ® 47| 1=
= Tror START key a « 4 files
® ®
__/—I | :, WRRAXRRAXAARXXAIANARXRERZIRIRARZRRRRARARIRVXGAIRGIXI QARG AR
B:l and B keys A B ¢ D LGl J K L MNOP QRS> u v w
= L CURSOR keys ® Move the cursor one space to the right with the
CURSOR [ key.
ZURSOR
@ Repeat steps 2 and 3 to enter the remaining
letters.
( memory ) ( memory )
RRB R UR R R R R K KB KW R R 1¢ Twaa&'«a»a:zaanax&:‘:ta IC CARD 2R3 223022 @8 qR_RRXXIXR%&rX82
: cowm: SAVE 2 No. 2 com: SAVE ; No. file func mode ch
Py ” - ® 8 e e e e e e e e e e e m e S — = —
Frmumsewsunamnan . qreEnERamnaaaned {. FILE-01 MEM FUNC
It : i3 RIS HH e
: 3. le: WAVE = . E- : 2.
¢ mode: WAVE = 3 . mede N 10 FILE-01 MEM WAVE 1.3.
® % ® *x
*x ch ALL = : ch: ALL :
» : 2 N
2 & . . )
x file: @ : file: :
* ® —
- P CTEST-1 1«
WL 1z . n * i files
p 3 *
;Rl&&&&!&&!'ﬁ&*&:&&&*%& :&&RR&QRR'&R&Zﬁ‘k&R&&&&&'&&&%&&R&&*&&&&&u&ﬂ&&&&&&&&ui'&&

M aABCDEFGHI JK M aABCDEFGHI! JKLMNOPOQRSTUNVWXY

® Press the START key to execute the SAVE command. A file named TEST-1 will be

created.

( memory ) *89-11-28 17:49:06
rraxrrevavuxrexwzrre [ CARD 2sxxxzzxzxzzazrraasaszraxwxrzrsavcaxzaass |[28K =
= Y %
® com: SAVE = No. file funec mode ch date shot 2
% I i e R £l
REERBAXXCREXRRAR QK %
& = 1. FILE-01 MEM FUNC 89-11-28 -—- »
® *® 2. FILE-02 MEM WAVE 1. 89-11-28 20D 1V @
* mode: WAVE = 3. FILE=-03 MEM WAVE 2. 39-11-28 20D 1V %
® @ 4. FILE-0 MEM WAVE 1.2, 89-11-28 20D 1V *
® x 5. TEST-1 MEM WAVE 1.2, §9-11-28 20D 1V #
s ch ALL = @
% E »
® ® %
2 file: @ @
& % Y
=  [TEST-1H J= ®
*® ® 5 files 121619 free s
® ® @
RVRRRRRARARR RN AR AR VA2 R AR R R U RS R AR R R E R AR R R AR RN R R R AR R RARR RN RRRIRARRKKRRR R QR R

M aABCDETF G /z I JK L MNOPQRSTUV WXYZ Save end.
New file
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Note: In case a file with the same name already exists, the following message will
appear:
File exist: Are you sure? (START/STOP)

Press the START key to erase the old file and create a new one with the same
name,

Auto filename function
If the START key is pressed to execute the SAVE command with the file: indication empty,
the filename will be automatically set by the unit, as follows:

FUNC-00001 —— When the “mode” indication reads “FUNC”
WAVE-00001 —— When the “mode” indication reads “WAVE”
AREA-00001 —— When the “mode” indication reads “AREA”
File numbers are counted independently for each mode.

*Clearing the file: indication Place the cursor here and
Move the cursor to the file: indication, then press the SCROLL keys.
press both SCROLL keys simultaneously. The file:
indication will be cleared. If then you press
the START key, the filename will be set by the
auto filename function.

[Sr303909
POISIS

oW

XEXEE
S >

- SCROLL keys
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[ LOAD ] : To retrieve data from the RAM card.

i:: : Once setting is completed,
: press the START key to
' execute the LOAD command
and exit the IC CARD
7;5;;;;;‘ display mode.

No. : Specifies the number of the file to be loaded.

Notes: ® When loading a file containing measurement data (WAVE mode) or a waveform
measurement area (AREA mode), the “shot” (recording length) setting of the
main unit must coincide with that in the file.

® fhen loading measurement data (WAVE mode), up to 2 channels can be used at a
recording length of 1200 DIV, and only 1 channel at a recording length of
2500 DIV,

®Hhen unit settings (FUNC mode) are loaded, data currently memorized in the
unit will be partially or totally altered.

chl — CH1 This can be set only when loading a measurement

ch2 — none data (WAVE) file. RAM data saved as channel-1 measurement data are
loaded to the main unit channel-1 RAM. Available settings are CHl to CH4
and “none”. If “none” is selected, data for that channel are not loaded.

Notes: ®Loading logic unit data to an analog unit channel or vice versa will result
in meaningless data. Always load data to a channel used for the same unit

type.

Logic unit data
No. file func mode ¢h S date shot

=
TXEX
g e e
Lo af
mmrim
b

s}{s]{e}
[
———
——
[ |
Pt b bt
[9219219{8)]

inside the file. When the numbers of the sent data and the receiving channel
coincide, sent data are overwritten on the former data, To keep existing
data, select “none”.
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[ KILL ] : To erase a specific file in the RAM card.

file 1
=g |— Erased The KILL command is
fite 3 executed by pressing

the START key.

RAM card
No. : Specifies the number of the file to be erased.

[ COPY ] : To copy RAM card contents onto another RAM card.

) )
trang%gtsion
aEn ————— A CAUTION
The COPY command uses main unit
I - memory. When executed, waveform
RAM card A RAM card B data in the unit are lost.

®Executing the COPY command

To copy the contents of RAM card B to RAM card A
Insert RAM card B in the unit.
Select the COPY command and press the START key. The message “Storage will be lost
OK? (START/STOP)” will be displayed to warn you that waveform data will be lost.
Press the START key. The message “Change to 2nd CARD” will be displayed.
Remove RAM card B and insert RAM card A. The message “Copy to 2nd RAM card OK?
(START/STOP)” will be displayed.
Press the START key. The “Copy end” message will be displayed, indicating the end
of the copy operation.

®@ ®6e 006

Notes: ® To abort a command halfway, press the STOP key.
® |t is not possible to copy from a RAM card of more capacity to one of less
capacity.
®The copy operation is performed in lots of 128 Kbytes. When copying a RAM card
with a capacity over 128 Kbytes, repeat the above steps following displayed
instructions,
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[ TEST ] : To check whether the RAM card is operating normally.

OK?

e

RAM card

Select the TEST command and press the START key.
The TEST command will be executed.

If the RAM card is in good condition, the message
“OK, this RAM card is good” will be displayed.
Otherwise, the message

“Sorry, this RAM card is broken!” will be shown.

Notes: ®Write-protected cards cannot be tested. Release the write protection before
executing the TEST command.

®Data in the main unit memory and in the RAM card are not affected by the TEST

command.,

[ INIT] : To format the RAM card. Use it for new cards, and for those whose contents
were lost when removing the battery.

—_—

RAM card

Select the INIT command

Formatting and press the START key.
data clear

Note: ®Write-protected cards cannot be formatted. Release the write protection before
executing the INIT command.

The message “Initialize: Are you sure? (START/STOP)” will be displayed. Press
the START key to format the card.
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8 — 6 Partial Save Function (only for memory recorder)

A portion of the waveform, specified with the line cursors, can be saved in the RAM card

as measurement data.

@ Read the waveform with the memory recorder function.
@ At the WAVE display, select the line cursor mode (A, AorB or A4B).
@ Enclose the portion of the waveform you want to save between the A and B line cursors.
Note: When only the A cursor is used, the portion from the A cursor to the end of the
waveform will be saved,
cursors:s Aol B At= 1.030m= timoe:: 1000 X 1 C1OO ) b 3 MEMORAY b3
AL CHo B Aav= 3.31V p-mayg X1
N T H trig: SINGLE
-~ — e o
///‘\\\\ \\ // \\\ Sy 4
y pre=t: 50%
/ * chd: [SRERE
ch3: Ul
\\___;/ —r ch2: (SR E
: cht: Wibl
f shot: 20DV
500mV 50% 500mV 50x% '30()u|\"\ 50x% (logic) ch=view: ON
A cursor B cursor
Trieg time:*89-11-15 09:35:27
@ Press the IC CARD key to set the IC CARD display mode, then send measurement (WAVE) data

to the RAM card with the SAVE command (save procedures are the same as for conventional
measurement data). In the partial save mode, the (part) indication appears below WAVE
on the IC CARD display.

Ed
«

FERRRARRE R R R E
SAVE

AR R AR

com:

mode : WAVE
(part)
ch CH1
file:
LTEST-2 ]

RIS IR IR A AR R R

EEE IR I I A

TR ERRREZR R R

B3

Note: The recording length of a waveform saved using the partial save function changes
to the minimum value enough to include the specified range. Data in the excess
portion are replaced by 0s.

Result of partial save

OFF

cursor: time: 100ns X1 C1tO0 s LI MF MO R Y
i

trigd SINGHE

Py e i

/ \ / (A4 r

/ pre-—1: H0%

\\ ; Chs s

\\ / chyt Ot

s —_ Cho O

chi: SLIM

RSN RS R A TSNNSO ( 0By

500wV 50% S00mV 50x% 500mV 0% (logic) ch=vicew: UN
Trig time: ' §9-11-15 09:35:27
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8 — 7 Automatic Save Function

(1) Function Description
*Waveform data read during the start operation are automatically saved in the RAM card.

. This function can be used in the memory recorder and high-speed XY recorder modes.
* When the RAM card capacity is full, operation of the main unit continues without

storing data on the RAM card.

(2) Operation Example
The memory recorder function will be used in this example. Procedures are the same for

the high-speed XY recorder function.

@® Setting the memory recorder function menu
Set the memory recorder function menu as follows:

The REPEAT and MANU settings will be used in this example. Auto save function
MENT xx MFMORY X% *89-10-31 12:28:2
_v%:".»‘:.\'l.\Tl'.\'aIﬁrnamnanzx-x:x&:zIRI(;(;F'R prrannReRRIPRINIw2een2asannzaaSPECIAL 2 2 £
N » B = ) N
timoersdiv: ftms = mode: RETEAT =2 ohit: OFF = RAM card: 0 :

2 source: MANU M «chQd: -——— = Aute =save “
i kS k3 EY Qv M 3 B3
i o<hot: 2001V @ ® h2: 0FF = eneparison FT
N » “« chit: SLIM = "'
omaw X 1 ) & . jt
3 ® " "‘
& 2 dot-line: LINE = Y
B 2 S Y
Toauto=prant OFF » pre-trig: 0% = ¥
23 » 3 k-3
* owait=-less! OFF = format: SINGLE
5 B3 ¥ n »
“V«:.':'*~t‘:"t?-wc:tér:r'-&r.v.éz:':».nre&\'z:aaz'xza»,zzrz:«zz‘t:z&:sneﬁ.\,ﬂ-‘zt':-‘.<:<z'.::rz:z-\z:»:«sf:zzea::\.::ztezz»nazzn::sta»nazrswan&:z&nz&:‘e"s::;
[SEBEEENO N |

@ Setting the auto save function
Set the “auto save” indication on the MENU display SPECIAL section to ON.

® Insert the RAM card. Dl:

i []

Notes: ®Confirm whether the waveform will fit in the remaining || ... F e
capacity of the RAM card. DJ = [
2 ws MANU

®Release the write protection. TRIC

1 =
@ Press the START key, and use the MANU TRIG key to trigger waveform recording several

t imes.

® Press the STOP key, then press the IC CARD to set the IC CARD display mode.

_No. ____file ___func__mode_ The waveform has been saved
1. #0001-0001 MEM WAVE in the RAM card as a
//“;i \ measurement data file.
Indicates that the file This number increases This number increases
has been created with each time the auto save each time the waveform is
the auto save function. operation is performed. recorded during the same

auto save operation.
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8 — 8 Automatic Setup Function

(1) Function Description
@® When power is turned on, a FUNC file called AUTO-SET is automatically read, and the
unit is set according to its contents. This allows for easily setting the unit to

frequently used measurement parameters.

file 1 Unit settings

file 2

! =

AUTO-SET

RAM card

Note: Input units cannot be set with this function.

@ When power is turned on, an AREA file called AUTO-SET-A is automatically read, and
the unit is set according to the waveform judgement area and conditions it contains.
This is a convenient function when the same judgement area is used repeatedly.

file 1 waveform judgement
file 2 data '

! uEmp

AUTO-SET-A

—

RAM card

Note: Input units cannot be set with this function,

—138—



(2) Auto Setup of Measurement Parameters

To automatically set the unit according to data saved in a RAM card, proceed as
follows.

@ Set the unit as desired using the MENU and WAVE display modes.
Note: Auto setup of input units is not possible.

@ Insert a RAM card.

@ Press the 1C CARD key to to set the IC CARD display mode.

( memory )

@ Select as follows:

com: SAVE com: SAVE
% # mode: FUNC
mode : FUNC h
® Enter the AUTO-SET filename.
file: . ® Press the START key to execute the SAVE command.

= [AUTO-SER 1=

¥

The AUTO-SAVE file will be saved in the RAM card .

oM oMo oL oo oWh oW oMo oM o owmno

A B CDEFGH This completes auto setup function setting.

Now let’s actually apply the function.
(D Press the IC CARD key again to set the MENU or WAVE display mode.
Change settings at will.

© Confirm that the card is still inserted, turn power off, then turn it on again. The
unit will be set as specified in step 1.

—139—



(3) Auto Setup of Waveform Judgement Areas

To automatically set the unit according to waveform judgement data saved in a RAM card,
proceed as follows.

@ Specify the desired waveform judgement area. Refer to 9-2. Waveform Judgement
Setting.

@ Once the area is displayed, specify the parameters to used for waveform judgement.
Set the “shot” (recording length) to match the waveform judgement area. Select also
the trigger and waveform judgement mode settings.

Should match the waveform judgement area.

MENT X% MEMORY XX *89-11~-14 21:29:57
rrr22al8TATUSAr2vx2w2re222TRIGGER® 2222 %er=2xPRINTresernrersenx22SPECIAL2rcennnn
£ ® £ ®
= timersdiv: 200us = mode: SINGLE] » c¢hd: ~=—= » RAM card: ON =
® ® » @ auto-save v
* ®* source: CHI| = ¢h3: - x M
E3 * » x wave: E3
2 =shot: 20DIV = level: 52%| « ch2: == = comparison *
5% ® * b4 ¥
- s slope: 2w chit: WIDE = up= 0.00D1V Waveform
» % S % " )
= ag: X1 » frilt : OFF| = x d = 0.00D1YV s
s " . Ler : . onn judgement
* Y » dot-=line: LINE x right= 0.00DIV A
* » £ » %
» auto-print: OFF = pre-trig: 50z = * left= 0.00D1V/ = m()de
® ® » 7 4
» * wait-less OFFf = format: SINGLE = stop-mode ! GO =
» % %* » »
2
!

0OF 1 CIDIY MODE2 MODE3 MODEA

)‘R2'-:".!%2%&’:‘.&&2&&Rl!&l%%!&&&&&&%&&&&%&&.!’!l&%&%}‘.k‘t%%’k&&&&&’t&8:&&&Rt:%u&:ta&’:%?k’2&'¢&&
Push START Kkey to make *AREA"

Trigger settings
Note: Auto setup of input units is not possible,
® Set the IC CARD display mode.
@ Select as follows:
com: SAVE
mode: AREA

® Enter the AUTO-SET-A filename.

® Press the START key to execute the SAVE command. The AUTO-SAVE-A file will be saved
in the RAM card.

This completes auto setup function setting.
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Now let’s actually apply the function.

Press the IC CARD key again to set the MENU or WAVE display mode.

Change settings at will.

@ Confirm that the card is still inserted, turn power off, then turn it on again. The

(4)

waveform judgement area and conditions will be automatically loaded.

Input Unit Setting with the RAM Card

Input unit settings (range, zero position, filter, etc.) cannot be changed by loading
setting data (FUNC file) from a RAM card. However, input unit data are saved in the
RAM card when the SAVE command is executed.

Therefore, when settings are loaded using the LOAD command, input unit settings are
also sent to the main unit. Then they can be shown on the WAVE display by setting the
“ch-view” indication to ON, and used as a reference for resetting the input units if
necessary.
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CHAPTER 9

USING THE WAVEFORM JUDGEMENT FUNCTION
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9. USING THE WAVEFORM JUDGEMENT FUNCTION

9 — 1 The Waveform Judgement Function

* Evaluates the input signal according to an judgement area specified on the basis of a
reference waveform (GO/NG judgement).

* It can be used for abnormal waveform detection, etc.

* The result of judgement is output from the rear panel, making it applicable to production
lines.

Input signal g ) Go  mmmp Normal

Judgement area

Input signal ‘ # NG ‘ Abnormal

Judgement area

* The evaluated signal input channel is fixed to channel I.

» Judgement area data are stored in the memories of channels 3 and 4. Channel 2 memory is
also used, so the waveforms in these three channels cannot be monitored.

* The judgement area is specified by reading a reference waveform into channel 1, then
setting horizontal and vertical allowances around it.

* Judgement is applied not only to the displayed portion of the waveform, but to the whole
recording length.

* Judgement is possible on a recording length of up to 300 DIV,
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9 — 2 Waveform Judgement Setting

(1) Basic setting procedures are explained here. For an actual

see section 9-4.
®Specifying the Judgement Area
@ At the memory recorder function MENU display,
set the “wave comparison” indication to OFF.
Then read the reference waveform into channel 1.
Note: ®The reference waveform can only be
read into channel 1.
® Waveform judgement cannot be performed
on recording lengths over 600 DIV.

@ Call the MENU display again to set waveform
judgement conditions.

® Set the MODE.

example of waveform judgement,

wmenuwSPRECIAL =% @ wss

= RAM card: O
® auto—-save %
3 B
# wave ! ) 0O F F I3
® comparison Ed
Y
"

wave ! MODE 1

comparison

Hooxom

GO Judgement

NG Judgement

When the entire
MODE 1 waveform is in

the area.

When at least
some part of the
waveform is

outside the area

When at least

va
MODE 2 / some part of
the waveform is
i;7r_ //i;ii;/ in the area.

When the entire

waveform is
outside the

area.

When the entire

MODE 3 / waveform is
///// outside the

7_ - area.

—

N

When at least
some part of the

waveform is in

// the area.

When at least

When the entire

—> .
/?§ waveform is in

%7{é€;//the area.
' s

Z

outside theare

N\
MODE 4 / some part of the
/nggwaveform is
\_/
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@ Set the judgement area width,
in DIV units.

up-~£‘_‘§~_\\
@ up=

v = 1.00DIV
down\%\down= 1.00D1V
right——right= 1.00D1V
lﬁt——;————left= 1.00D1V

Upper limit

up

jéftright Lower
limit

® Set the stop mode.

| down

| _——Reference waveform

- This determines whether operation is to be stopped by a GO or an NG judgement.

« In the SINGLE trigger mode, the waveform is continuously read until the stop
point, then the waveform is output and operation concluded..

« In the REPEAT trigger mode, the SINGLE operation is performed repeatedly.

[ GO J: When the result of judgement is GO, the waveform is output and the
SINGLE operation is concluded. If the result is NG, the waveform is

not output.
[ NG J: When the result of judgement

not output.

is NG, the waveform is output and the
SINGLE operation is concluded. If the result is GO, the waveform is

[ GO&NG J: The waveform is output regardless of the result of judgement, then the

SINGLE operation is concluded.

(Bxample) The input signal waveform is monitored in the [ SINGLE ] trigger mode,
[ MODE1 ] judgement mode and [ NG ] stop mode until an NG judgement result

is obtained.

Waveform judgement
TAF ] The next input signal

waveform

Waveform judgement
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® Finally, press the START. The judgement area will be established taking the
waveform read into channel 1 as a reference, then the WAVE display mode will be
automatically set and the area displayed.

Notes: ®Confirm that the cursor is in the waveform judgement function setting
position. If it is, the message "push START Key to make ‘AREA’ ! should be
displayed on the bottom right of the screen.

® |f the cursor is not in proper position when pressing the START button, the
judgement area will not be established.

® |n case an judgement area has already been established, the message ”0ld
‘AREA’ broken OK?” will be displayed when pressing the START key. To
replace the old area with the new one, press the START key.

Waveform judgement function setting position

MENU XX MEMORY XX "89-11-30 21:1B:17
er2eaSTATUS2222z222n22222TRIGGER2222222ax»22PRINIt222v22z22222n2aSPECIALR22 22222
» ® ® » N
2 timesdiv: 100us = mode: SINGLE = cha: —--—- » RAM card: OFF :
= » ® » aunto-save ®
* ® source: CHt = ch3: —_——— ......&
% ® » ® wave !’ MODE { FiKd
2 shot: 20DIV = level : 50% = ch2: -——— comparison lu
k3 = ® ® =
® Kl slope: 2 = chit: WIDE = up= 0.00DIV |=
» ® ® » 2
* mag: X1 ® filter: OFF = * down= 0.00DlVla
E ® » * | =
* ® %2 dot-line: LINE = right= 0.00DIV (=
r ® ® » 7
* auto-print: OFF = pre-trig: 25% = *® left= 0.00D1V |=
Py ® ® * Y
* 2 wait-less: OFF = format: SINGLE = stop-mode : NG | =
£ ® ® ®
‘d’2&’&’3R&’k’kRR\9.1(%I’R\\*R’R&&&%&R!&&&’R.%&&&RlR&XR-RR%&%R&‘l&’k&!RRR’R&R&%R&!&‘!RRR!!R!R:
OFF EIDPIS MODE2 MODE3 MODE4 lPush START Key to make °"AREA" w

I
Indicates that the unit is ready for area setting.

Note: The judgement function is not applied to both end portions of the waveform,

cursor: OFF time: 100ns X1 (100ns) X MEMORY x
IT]
trig! REPEAT
o — it
7/
30% 1
pre-t: 25%

M+

///\ chd: -
L ch3: -
F ch2: -

chl: SLIM

Judge: GO NN <hot:  20D1V

ch-view: OFF

Left end Right end
Judgement not applied here Judgement not applied here

Note: Waveform judgement is not possible when the wait-less mode is set.
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9 —3 Using the NG Judgement Output

The NG result of waveform judgement is delivered
as a signal (open collector, active low) from the
rear panel of the unit. This output is maintained
until operation is started or the judgement

function is applied again.

NG OUT terminal 5V
% 10kQ0

O

4.7k Q

4, 7kQ

/77 /7
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— TRIG —
IN out

000
/

NG OUT terminal
Open collector (with voltage output)

Pulse width: 20 ms or over

3.5-mm-dia. minijack

Load voltage: -20 to 30 V
Max. load current: 300 mAwax
Max. load power: 200 mWwax



9 — 4 Waveform Judgement Setting Examples

®]n this example, a rising/falling logic IC waveform will be input and used
for establishing the judgement area, then an IC output with overshoots and
will be evaluated.
@ The reference waveform is read into channel 1. Set the trigger so that
can be read at a constant timing.

as reference
undershoots

the wavefornm

cursor OFF time: 100ns X1 (100us) k3 MEMORY *
BT |

T trig: SINGLE

) P Gl

| 50% 2

[ pre-t:

| o ocnd: arr

I chy: (VRN

S ______N__V___J ch2: OF

chit: WliDt

RSN, s b ot ¢ 20DV

500mV 50x% Y 50% 20mV 50x% C(logic) ch=vioew: UN

@ Set the MENU display mode with the MENU/WAVE key, then set waveform judgement items as

follows:
MENE E3 3 MEMORY X% *89-11-30 21:00:54
Aarew2STATUSe22e2s22222an22TRIGGER xre22xnes2xsPRINT22222222222222SPECIAL222z2nsya2
® 3 2 ® 2
* timesdiv: 100xs = mode: SINGLE = chd: --- = RAM card: OFF = Waveform
ES * = auto-save ;/
» % source: CHt % ch3: -——— = — ]Udgement
» Y ® *= wave: MODE{ | = :
® shot: 20DtV =2 level: 50% =» ch2: -——— = comparison » fUﬂCthﬂ
” ® w ® ® .
® 2 slope: + % chi: WIDE = up={0.60DIV | settings
" » ® r k3
*. omag: X1 = filter: OFF = ® down=10.60DIV |=»
® ® ® ® ®
2 ® * dot-line: LINE = right=/0.50DIV |x
7 » ® 3 3
® auto-print: OFF = pre-trig: 25% = ® lefts= .sopiv |« __-(Cursor
® ® 2 ® hs
® 2 wait-less!: OFF = format: SINGLE = stop-mode : %/
® » » 2 D e
L E R EEEREEEESELSEEEEREEREEEESEEEEEEEEREEEEE R EEEEEEERIE IR EEEEIERESEEE IR EE IR R I N
GO0 GO&NG Push START Kkey to make "AREA’ !!
Message

@ With the cursor still in the judgement function setting position and the message “Push

START Key to make ‘AREA’”"! displayed, press the START key.
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@ The judgement area will be established on the basis of the reference waveform read in
step 1, and the WAVE display mode will be set.

Judgement area (upper limit)

cursor @ OFF time: 100ns X 1 (100ns) * MEMORY *

trig: SINGLE
CH1

50% xr
pre-t:

chi: -

M

ch3: -

ch2: -——

chi: WIDE

[ ] shot: 20DtV
500mV 50% 200mV 50% (logic) (logic) ch=-view!: ON

Judgement area (lower limit)

® Connect the output of an IC with overshoots and undershoots to channel 1 input.

® Press the START key to execute waveform judgement.

Input waveform
cursor : OFF time: 100us i1 (100ns) L3 MEMORY X

trig: SINGLE

CH1
S —- 50% 7
pre-t: 25 %]

cha: -

e

ch3: ---

chl: -

chit: WIDE

I <hot : 20DV

500mV 50% (logic) ch-view: ON

Frie time:'89-144-30 21:10:41

Judgement result

A CAUTION
Waveform judgement consists of two steps, namely (1) Data read-in, and @
Judgement. Since these two steps are performed alternately, data read-in is
not performed during judgement. Therefore, keep in mind that the input
signal is not continuously monitored. Time required for judgement is approx.
50 ms for a recording length of 20 DIV/cycle (data read-in time not included).
Judgement time is proportional to recording length.
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CHAPTER 10

MAINTENANCE AND SERVICE
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10—1

A

Fuse Replacement

A WARNING

To prevent electric shocks, always unplug input cords and the power cord before
removing or installing input units or opening the case. Alse, be sure to close
the case before use. To prevent fire hazard, etc., use a fuse that meets the
ratings indicated on the side panel.

CAUTION

®Before replacing the fuse, be sure to disconnect the power cord from the AC
power connector and the input cords from the input terminals,

®Be sure to use a new fuse of the specified rating.

Fuse for 8830

LINE VOLTAGE (=%10%) FUSE SIZE
L1100V 1120 v 2.0 A/250 v 5.2 (dia.) X20 mm
[1200V (1220 v []240 v 1.5 A/250 V 5.2 (dia.) X20 mm

® |f the 8830's fuse blows, identify and remedy the cause before replacing it.
Fuse for 8831 "

FUSE SIZE
DC 10~30 V 8.0 A/250 V 6.4 (dia.) X30 mm

®The 8831’ s fuse holder on the power unit panel contains a fuse for the DC
power supply. The fuse holder for the AC power supply is built into the unit.

® |f the 8831"s AC power supply does not operate, the built-in AC fuse may be
blown. This may indicate that the internal circuit is defective. In such
cases, contact your dealer or other Hioki representative.

@ & 006

Turn the POWER switch off. 8830 Power unit panel 8831 Power unit panel

Unplug the power cord.
Remove the old fuse from the fuse
holder, using a screwdriver.

-DC FUSE BA

Install a new fuse of the specified @
N/

rat lng. MADE IN JAPAN . - J =

MADE IN JAPAN

bClo~30V MAXBowW

00
OO
OFF 5

ACSO{SOV
ﬂ/GOH! MAXSOW

T

\)

Reconnect the power cord.

Fuse holder
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10— 2 Troubleshooting

If the unit does not operate normally, check the following.

The LCD does not light when power is

turned on.

O©The power cord is not properly connected.

OThe fuse is blown.

OThe battery voltage is low, When voltage drops
below approx. 8V, the DC power is autmatically
disconnected. (8831 only)

OIf the 8831 s AC power supply does not operate,
the built-in AC fuse may be blown. This may
indicate that the internal circuit is defective.
In such cases, contact your dealer or other
Hioki representative. ‘

ONote that the 8831 uses separate power switches
for controlling DC power and AC power.

The DC power fuse blows when the
power switch is turned on after
connecting a battery. (8831 only)

OThe battery polarity is reversed.

The paper starts moving when power
is turned on.

OThe POWER switch was turned off during the
recording operation.

O©0peration starts automatically when turning
power on again after turning it off with the
“start key backup” indication ON.

No key entries are accepted.

O©The unit is being remote-controlled from the
optional GP-IB and RS-232C.

The printer does not work.

ONo printer paper is loaded.
OThe head is up.

The recording paper does not come
out when pressing the START key,

OCheck trigger settings. When performing memory
recording before the trigger point, triggering
is not acknowledged during that recording
period.

Nothing is printed on the recording
paper, or printout is too light.

OThe recording paper has been loaded upside down.
©You are not using genuine Hioki recording paper.

The recorded waveform does not

change at all.

OCheck the measurement range.
©The low-pass filter is on.
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The waveform run away from the
recording papet.

OCheck the range and the zero position.

Recording line too thick in the

recorder mode.

OThe signal contains a ripple component. Set the
input unit filter setting to ON.

The recording paper advances
intermittently.

OPaper feed is normally intermittent in the
recorder mode.

The waveform is displayed at a
frequency much lower than the real
one in memory recorder mode.

OAliasing error is occurring. Select a faster
recording speed.

The waveform is not printed in the
XYMEM or XYconr mode.

ONo Y-axis (channels 2-4) printout is performed
if the channel switch is OFF.

OIn the XYuem mode, printout is not performed if
there is no data in channel 1.

The recording paper does not move
when pressing the START key in
XYcont mode.

OThe proper procedure is: Press the STOP key,
then press the PRINT key.

In XYcont mode, the previous
waveform remains on the display.

O(Qverlapped display is possible in this mode.
To clear the waveform, set the “LCD clear”
indication to ON.

An external device connected to the
TRIG OUT jack misoperated when
pressing the AUTO TIME/DIV key.

OThe trigger signal is output through the TRIG
OUT jack when the AUTO TIME/DIV key is pressed.
This is normal.

LCD indications are hard to see.

OTurn the EL backlight ON.
OAdjust the VIEW ANGLE knob
(refer to 3.5. LCD Viewing Angle Adjustment)

In case the cause of trouble cannot be detected, try resetting the system. All settings

will be reset, so enter them again.

System Reset

Turn power on while pressing the STOP key.
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10— 3 Printer Maintenance
10— 3 —1 Printer Head Cleaning

Normally, the printer does not require maintenance. Depending on use conditions, however,
particles and paper dust may adhere to the thermal head after long periods of use. This
may cause printouts to become lighter or blurred. In such a case, clean the head using one
of the following methods:

(1) Make a recording of input noise in the recorder mode at a range of 1 s/DIV, printing
100% black for at least 10 seconds. If this does not improve printing quality
sufficiently, proceed with step 2 below.

(2) Pour anhydrous alcohol, freon or normal hexane onto the recording paper, lower the
head-up lever, and clean the head manually by sliding the recording paper back and
forth.

Alcohol will discolor recording paper, so use it upside down.

A CAUTION

®Never use thinner or benzene,

® After using a solvent for cleaning, let the printer dry
thoroughly before use.
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10— 3 — 2 Head Temperature Protection

The printer is provided with a head temperature protection circuit. When head temperature
goes beyond a certain limit, printing is interrupted. Therefore, depending on use
conditions, printout may be temporarily stopped, with only blank paper being advanced.
Head temperature tends to increase with the area of black printed portions and with paper
feed speed. For example, if recording is performed in the recorder mode for several
minutes with a black area beyond the ranges shown in the table below, printout will be
interrupted. Printout may be interrupted even within those ranges if ambient temperature
is high.

After the protection circuit works, printing will be restarted automatically when the head
cools down. If printing is interrupted too frequently, try adjusting the input unit range
so as to reduce the black area, setting the printing style to [ SLIM ] or [ DOT ], etc.

Permissible Black Area Ratio for Continuous Printing (recorder function, 23°C)

A
TIME/DIV | Black Area Ratio
| |
ls Approx. 100% 100% 40%1
2's Approx.  85% ,£
3s 100k A I T O O O O O

. . Printout example
Note: Figures on this table depend P

heavily on actual conditions.
They are included just for
reference.
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1. Error Messages

$5¥ER

ROR No. 09:Set Ic card. ¥4

STOP key

®

Error message

ERROR and WARNING messages are displayed in the position shown above on the LCD.

While an ERROR message is on the screen, no key entries will be accepted by the unit,
except the STOP key. Press the STOP key to release the error condition.

Key entries are accepted when a WARNING message is displayed. WARNING messages can be
cleared by pressing any Kkey. '

ERROR No. O1:

[\

ERROR No. 0

ERROR No. 03:

ERROR No. 04:

ERROR No. 05:

Set printer paper

Set printer lever

No wave data.

No analog data in CHI.

Bad A&B cursor position.

No recording paper is loaded.
Load recording paper.

The head-up lever is in the up position.
Lower the head-up lever.

No waveform data available.
Execute the start operation to read data in.

There is no analog waveform data in channel
1, so printing is not possible (XYuem ) or a
waveform judgement area cannot be
established.

Read data into channel 1.

A and B line cursors are not properly placed
for partial printing or partial save.
Correct the position of line cursors.
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ERROR No. 06: No comparison AREA. .- The waveform judgement area has not been
established.
Establish the judgement area.

ERROR No. 07: Shot length of AREA is .-+ The set shot-length does not match the
20DIV. waveform judgement shot length.
Set both lengths to the same value.

ERROR No. 08: Set analog unit to CHI.  --- An analog unit must always be assigned to
channel 1 (XYuem XYcont, waveform
judgement).

Assign an analog unit to channel 1.

ERROR No. 09: Set IC card. --= No IC card is loaded.
Insert an IC card.

ERROR No. 10: File is not found. --- The specified file does not exist, so the
LOAD and KILL commands cannot be executed.

ERROR No. 11: Card memory is full. -« RAM card memory is full.
Use a new RAM card.

ERROR No. 12: Card is write-protected. --- The RAM card is write-protected, so the SAVE
' and other commands cannot be executed.
Release the write protection.

ERROR No. 13: Card size is unmatched. --- The COPY command cannot be executed because
RAM card size does not match unit settings.
Use a card of proper capacity.

ERROR No. 14: File data is defective. --- Data in an IC card file is deteriorated,
preventing the LOAD operation.

ERROR No. 15: Input unit is not set. == There is no input unit mounted for the
specified channel.
Use another channel.

ERROR No. 16: No data in this channel. --- There is no data in the channel you tried to

save.
Specify another channel.
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ERROR No.

ERROR No.

ERROR No.

ERROR No.

17:

18:

19:

20:

Shot length is unmatched. --

Cannot copy this card.

Cannot do wave-comp at
wait-less.

Please initialize (INIT)
this card.
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Shot length of data to be loaded does not
match the unit settings, or it is above 600
DIV preventing waveform judgement area
setting.

Reset the shot length.

The loaded IC card cannot be copied.
Replace the card.

Waveform judgement cannot be performed in
the wait-less mode.

The loaded RAM card is not formatted.
Format the card with the INIT command.



WARNING 31:

WARNING 32:

WARNING 33:

WARNING 34:

WARNING 35:

WARNING 36:

WARNING 37:

Set trigger source.

Cannot set time/DIV.

No storage data.

Cannot change wave size at
START.

Cannot move A&B cursor at
START.

Change card battery.

Card memory is full.

The trigger source is OFF in the AUTO
TIME/DIV mode.
Set a trigger source.

In the AUTO TIME/DIV mode, a trigger was not
detected, thus time/DIV setting was not
possible.

In the MEM or XYmem mode, the STOP key was
pressed during data storage, so there is no
storage data.

Vertical axis scaling cannot be changed
during the recording operation.

The A and B line cursors cannot be moved
during the recording operation.

The RAM card battery is worn out. Replace it
with a new one.

RAM card capacity was filled up during the
auto save operation.
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2. Aliasing Distortion

®The 8830 converts input signals from analog to digital values, and all downstream internal
processing is handled digitally. This process of A/D conversion is called sampling.

®This sampling process measures signal size at fixed intervals.

r 1T 1 1

Measurement Measurement Measurement Measurement

Time

eWhen signal fluctuations are faster than the sampling cycle above, non-existent signal
changes may be recorded. This is known as aliasing distortion.

Actual input signal

\ Time

/ =

Apparent signal due to aliasing

Sampling cycle

eliith measurement methods such as the memory recorder function, in which sampling rate
depends largely on the time-axis range, aliasing distortion cannot be avoided.

®n the memory and high-speed XY recorder modes, the limit measurement frequency is
determined by the time-axis range. Therefore, it is advisable to start measuring from

higher-speed ranges.

®ifhen recording a repeating signal, the AUTO TIME/DIV function is also effective. Refer to
4-3-9. or 4-4-7. Automatic Time Axis Setting.
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®To reproduce a sine wave, for example, using the sampled values without missing signal
peaks, about 25 samplings per cycle are required.

Memory and high-speed XY recorder functions

TIME/DIV TIME/WORD Measurement
K '*.. limit f
cr . Samplings
.2 . s 100us/DIV 2 us 20kHz
1 D! 200 4 10
500 10 4
Ims/DIV 20 2
Signal cycle 2 40 1
5 100 ~ 400Hz
10 200 200
20 400 100
50 1ms 40
Samplings 100 2 20
Signal cycle 200 4 10
500 10
1s/DIV 20
2 40
5 100 0.4

)
[Frequencies for each range when setting a ]

limit of 25 samplings per cycle.

(Example ) Recording a 1,010-Hz sine wave at different time axis settings.

MEM  500u4s/0(V Trig:0FF * MEM S DIV TrigiuFF

/\ f'f,f? :;v;{

S

CH3 no unit
CH1 wioE 500mv

CH3
30x CH2

CH3 no unit
CH1 wioE 500mv

CH«
30x CH:

500us/DIV 2ms/DIV
Correct Close to the
waveform measurement

limit frequency

CH3 no unit
CH1 wioE 500mv 300

20ms/DIV

Peaks are lost.
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CH3 no unit

CH1 wioE 500mv

MEM  SOma/DIV

Trin:0FF

T19-
4 4

|
J

CHY OFF
30%  (H2 no

50ms/DIV
Aliasing error

(taken for a 10-Hz signal)



3. DC Components Superposed to the Input Signal

In case a DC component is superposed to the signal as shown below, peak values may go
beyond the scale limit if input unit sensitivity is increased.

»
Waveform with superposed DC component

The AC component of such a waveform can be magnified for observation by including the
circuit below at the input.

o Ot Es R : Input impedance
L

Ro : Negligible compared

" C Cutoff frequency
— 0O J1— Ot———
: Ro l
| fc= ——m
a§ | 2 7CR
e | (:)

High-pass filter with R

This method cuts off the input signal DC component, allowing for measurement of the AC
component only. For example, if C = 0.1uF, Ro = IMQ. therefore

1
fo= - — =1.59(Hz)
27X 0.1x107°x 1 X10
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4. Terminology

Adapter : The temperature adapter is a device to convert temperature into
voltage.

Aliasing error : Inability to obtain an accurate waveform due to aliasing distortion
(see Appendix 2).

Analog : Continuous physical quantity such as voltage, current, etc.

Attenuator : Divider that reduces signal amplitude.

AC power : AC power source such as commercial power.

A/D : Analog-to-digital conversion.

Bit : Minimum binary unit. Takes values of 0 and 1.

Byte : Binary unit. Usually composed of 8 bits.

Case : Metallic chassis of the unit.

Channel (CH) : Signal path into the input unit.

Comment : Measurement conditions and function status printed on the chart, or

user-entered comments printed on the chart.

Common-mode : Capability of a differential device to cancel the effect of a
(in-phase) signal equally applied to two inputs of the device.

Cutoff frequency : Frequency at which filter output amplitude becomes 1/¥ 2 (—3dB) of

the input.
Digital : A quantity that can be expressed in numbers.
Division (DIV) : Unit equivalent to one square of the recording paper grid.
DC power : DC power such as battery.
File : Bach set of data stored in a RAM card.
LCD : Liquid Crystal Display.
LED : Light-Emitting Diode
Line dip detector : Power supply failure detector.
Logic signal : Binary expression of the input signal consisting of high and low levels.
Low-pass filter : A filter that allows only frequencies below a certain threshold to pass.
Maximum floating
voltage : Maximum voltage that can be applied between the ground terminal and an
input unit.
PT : Voltage converter
Ripple component : AC noise component.
Sampling : Conversion from an analog waveform to a digital string.
Sampling rate : Speed at which sampling is repeated.
Shot length : Total sampling length expressed in number of divisions. (recording lenght)
Trigger : Signal condition that makes operation start.
Unbalanced input : Signal input method that uses one of the two input terminals as reference.
Word : Digital data unit. Amount of data obtained by sampling the input
signal once, converting it into digital.
XY matrix RAM : Memory area used to display XY waveforms.
Zero position : 0-V position on the chart grid.
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A\

SAFETY PRECAUTIONS

®This manual contains information and precautions intended to ensure a safe operation of
the unit and to keep it in a safe condition. Please read the following notes on safety
before using the unit.

Safety Symbols

Refer to the related section(s) of the manual when handling a part of the
A |unit bearing this symbol. When found in this manual, read the accompanying

explanation.

|||—

Indicates a protective ground terminal.

A DANGER

®To prevent electric shocks and unit damage, do not apply an AC or DC voltage over

250 V between an input unit and the main unit case or between input units,
In particular, prevent voltage from large-current power |ines from being applied.
Otherwise, a short-circuit accident may occur,

®Do never connect the input terminal to an AC power line over 250 V or a ungrounded
DC power line over 250 V.

®se the unit with all input units installed. |f measurement is performed with an

input unit missing, you may suffer an electric shock.

CAUTION

® The maximum permissible input voltage for the input terminal is 500 Vdc, 250 Vac.
Take care to avoid voltage levels this limit.

®Use only the attached 9152 input cord,




CAUTION

Recorder main unit and 8934 analog unit are mutually insulated.

recorder main unit

9 GND
-+

CAUTION

L ————————

analog unit

250V (AC, DC) MAX

® Always use a PT when measuring over floating voltage.

®fhen using a PT for measurement of AC power lines, etc., be sure to ground it.

recorder main unit

GND

8934 H

. L
analog unit

PT
rgglgii:::Input
Ll = d

PT ground terminal

=

(a) PT with ground terminal

recorder main unit

» GND

8934 H

L
analog unit

PT
E%l gii:::Input

=

(b) PT without ground terminal
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2. Specifications

8934 Analog Unit (at 23 °C*5°C) Accuracy assurance period : 6 months

Input method : Balanced input
(Differential input, input and output mutually insulated)
Measurement ranges : 2, 5, 10, 20, 50, 100V/DIV
DC amplitude accuracy : =1 % f.s.
RVS accuracy : 2% f.s. (DC, 40~ 1kiz)

109%6~200% of effective input range
+8% f.s. (1 kHz~100kHz} ° ° P 8

Zero position adjustment : 21 settings, placed at 10 % intervals on the 100 % recording
width and fine adjustment
When the zero position is set between 0 and -100 %, input levels
up to twice the set range level can be recorded in wither the DC
or RMS mode. However, the input level must not exceed the rated
input voltage.

Zero position accuracy : =19 f.s.

Frequency characteristic : DC to 200kHz (-3dB)

RMS response time : T100ms (TYP.) (0—90% f.s) 1200ms (TYP.) (100 —10% f.s)
RMS crest-factor : 4 (The input level must not exceed the exceed the rated input

voltuge in maximum peak voltage.)
Input RC : 2MQ approx. 2pF at 100 kilz
Low-pass filter : Cutoff frequency (-3dB) approx. 5Hz, approx. 500Hz, and OFF setting
Add 100 msec to the response time when the 5Hz filter is ON
(0—90% f.s., 100—10% f.s);
Add 1 msec to the response time when the 500Hz filter is ON
(0—-90% f.s., 100—10% f.s).
A/D conversion resolution :8 bits
Maximum sampling speed : 500kS/s (sampling interval 2us)
Permissible input voltage :AC 250V, DC 500V Continuous
Maximum floating voltage : AC/DC 250V (between input unit and case, and between input units)
Insulation resistance 100MQ minimum/DC 500V, AC 1.5kV/1 minute
and dielectric strength : (between input unit and case, and between input units)
Common mode masking ratio :80dB min. (s ource impedance 100 Qmax. at 50 or 60 Hz)
Temperature characteristic : =0.1% f.s./ °C (for both zero position and gain)
Operation environment : Temperature 0°C to 40°C Humidity 35% to 80% (no condensation)
Storage environment : Temperature -10°C to 50°C Humidity 10% to 80% (no condensation)
Dimensions and weight : Approx. 341X 124Wx82D(mm) (excluding protrusions) ; approx. 230g
Accessories : 9152 input cord
Fixing screws of input unit 2
Spare fuse (0.5A/250V non-arcing type 5.2 dia>x20mm)2
A—14



3. Qutlint

This is an analog unit for the 8815 and 8830 series Memory Hi-corders. It makes it
possible Lo use the recorder for direct recording of voltage waveforms on 200 Vac lines.
It also allows recording of RMS voltage levels.

4. Part Names
+,— selector knob
Zero POSITION knob
/ FILTER selector knob
29 RMS/DC selector knob
RANGE selector knob

A

Input terminal

Zero position fine

5. Replacing the 9152 Input Cord Fuse adjustment knob

CAUTION
®hen replacing the fuse, be sure to disconnect the input cord from both the

measurement object and analog unit.
® The new fuse must be of the specified rating.
0.5A 250V, with non-arcing type 5.2 dia X 20mm

TR

Fuse holder



6. Operations
6 - 1. Mcasurement RANGE

Sets the voltage corresponding to one square (1
division) on the recording paper voltage axis. Since

5 Sﬁé%ﬁﬂb the voltage axis is ten-squares long, the maximum
10 voltage that can be recorded is equal to ten times
bo this setting.

50 wx B However, the maximum voltage must not exceed 500 Vdc

100 Ac250v,DC500V (y/pv])

- 250 Vac.

[Setting Range]
10mV to 50V (12 settings)

6 2. Zero POSITION

Selects the 0 V position on the recording paper.

The zero position can be sel at 10% intervals over
the range from -100% to +100%.

[Setting Range)

(+ side ) 0% to +100%
(— side) 0% to -100%

} 22 settings

[l

[—

Zero position fine

e adjustment knob

When the zero position does not coincide with a
square on the recording paper, turn the fine
adjustment potentiometer with a flathead screw-
driver until they align. If this adjustment does not
wark, contact your dealer.

NOTE
®During waveform recording do not change the setting of the POSITION switch rapidly

or set the switch to a position between the clicks. Doing so may result in display
of erroneous values; however, such errors are not a sign of trouble with the

instrument.




6 — 3. RMS/DC Selector

RMS : The input voltage is converted to true RMS

b
Y F value before recording.
RMS 0
DC
DC :The input voltage is recorded as is.

Note: The symbol Vr is displayed during RMS measurement.

(Waveform Example]

MEM  Sms/DIV Trig:CHi '90-12-19 09:28:12
oo AR & B Wk u B o8 X

RMS mord  of

CH3 no unit CH4 no unit
CHt su~m  2vr 50% CH2 no unit HIOKI 8830 MEMORY Iili CORDER

) MI:M Sms DIV TrigiCHL *90-12-19 09:27:44
M 1 n i i I 14 I i o
mn

(V)

DC mord ot o

CH3 no unit CH4 no unit
CH1 st 2v 50% CH2 no unit HIOKI 8830 MEMORY Hi CORDER



6 —4. I'ILTER

F—*T The frequency band is limited by the built-in low-
= il < pass filter.

> OF 20 Attenuation gradient: -6 dB/oct.
(:;) e Cutoff frequency: Approx. 5 Hz/500 Hz

- S

This filter is effective for preventing the following phenomena:
® Thickening of the recording line caused by signal ripple componenls and noise during level
recording in the recorder mode, hecause of the use of high-speed sampling and a high-

frequency amplifier.
® Thickening of the recording line due to ripple contained in the output from a transducer,

elc.
®The filter also prevents pulse noise from affecting RMS measurements.

6 — 5. Measurement Brror Due to Source Impedance

® Source impedance is not a problem when sufficiently low compared to the unit’s input
impedance. It affects measurement, however, if it is above a certain level.

_____ T

1 Rs

5 ANV

! .

| Es :Signal voltage

‘ ' /J Rs : Source impedance

Rin EE ! (:f/ Es

: R, : Input impedance

s

I

? i Rxn

, Measurement error =FE« [ | — ———— ]
________! R‘% + Rlll

[Example] Since the unit’s input impedance is 2MQ, a source impedance of 10 k€ will cause

an crror of approx. 0.5%.



7. Unit Replacement

The input unit removal method will be explained next. For unit installation, reverse this
procedure.

@ Remove input cords from all input units.

@ Turn the main unit power off and unplug its power cord.
CAUTION
Always confirm that input cords are disconnected and turn power off before

detaching the input unit.

@ Remove the two fixing screws securing the input unit with a Phillips-head screwdriver
as shown in the [igure.

@ Push the input unit up a little in the direction of arrow O, then Dut your fingers in
the gap between the input and main units and pull in the direction of arrow @ to

remove.

CAUTION
When pulling the input unit off, do not force the knobs and switches on its top

panel.

&

B\
Fixing screws

CAUTION

® Never use the recorder with an input unit removed. |f measurement is performed with

an input unit missing, you may suffer an electric shock,
® |f the recorder has to be used with an input unit removed, install a 9508 blank

panel (optional accessory) in its place.
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SAFETY PRECAUTIONS
®This manual contains information and precautions intended to ensure a safe operation of
the unit and to keep it in a safe condition. Please read the following notes on safety

before using the unit.

Safety Symbols

Refer to the related section(s) of the manual when handling a part of the
A unit bearing this symbol. When found in this manual, read the accompanying

explanation,

ﬂ}—

Indicates a protective ground terminal.

A DANGER

®To prevent electric shocks and unit damage, do not apply an AC or DC voltage over

250 V between an input unit and the main unit case or between input units.
In particular, prevent voltage from large-current power |lines from being applied.
Otherwise, a short-circuit accident may occur.

®lse the unit with all input units installed. |f measurement is performed with an

input unit missing, you may suffer an electric shock.

The following symbols appear in the manual where wrong operation can lead to a serious
accident. Always follow the directions.

A\ Danger | Wrong operation or handling may cause danger of personal injury.

NOTE Important matter in the operation,




1. Safety Precautions

CAUTION

® [nput of this unit is for the only thermocouple.
Never apply any voltage except the thermocouple,

®Up to 100 V the circuit of AC and DC can be protected.
Never apply exceeded 100 V voltage.

CAUTION

® The recorder main unit and the 8935 temperature unit are floated.

8935 1

Recorder main unit || Temperature unit 250 V
(AC, DC) MAX

U U

Q GND

L




2. Specifications

8935 Temperature Unit (at 23°C+5°C) Accuracy assurance period : 6 months

Input method : Balanced input (Input and output mutually insulated)

Measurement levels : 10, 20, 50, 100°C/DIV

(Minimum resolution) :  (0.4) (0.8) (2.0) (4.0°C)

Measurement input levels : K (CA) -50°C~1100°C
J (IC) -50°C~800°C
T (CC) -50°C~400°C

Standard contact compensation : Autmatic compensation (temperature IC)

Accuracy : T1hf.s. £2°C
(Including standard contact compensation accuracy)

Zero position adjustment : 21 settings, placed at 10% intervals on the -100% to 100%
recording width.
When the zero position is set between 0 and -100%, measurement
levels up to twice the set range level can be recorded. However, the
input level must not exceed the rated input measurement).

Input resistance : SMCQ2 approx. (OFF setting approx. 20kQ)
Frequeucy characteristic : DC to 500Hz (-3dB, typ.)

Low poss filter : Cutoff frequency approx. 5Hz (-3dB, typ.), OFF
Response time : T 1Ims (typ.) (0 —90% f.s.)

11ms (typ.) (100—10% f.s.)
When low pass filter is on  2100ms (typ.)(0—90%f.s.)
1100ms (typ.) (100—~10%f. s)

A/D conversion resolution : 8 bits
Meximum sampling speed : 50kS/s (sampling interval 20us)
Permissible input voltage :AC/DC 100V
Maximum floating voltage : AC/DC 250V (between input unit and case, and between input units)
Insulation resistance and dielectric strength : 100MQ minimum/DC 500V, AC 1.5kV/l minute
Common mode masking ratio :80dB minimum (Source impedance 100Q maximum at 50 or 60 Hz)
Temperature characteristic: +0.1% f.s./ °C
Input terminal : Two terminals
Operation environment : Temperature 5°C to 40°C Humidity 70% PH maximum (no condensation)
Storage environment : Temperature -10°C to 50°C

Humidity 70% PH maximum (no condensation)
Dimensions and weight : Approx. 34HX<124Wx82D(mm) (excluding protrusions) ;

approx. 200g
Accessories : Fixing screws of input unit 2



3. Outline

This is a thermocouple input unit for temperature measurement of the 8815 and 8830 series
Memory Hi-corders. It makes it possible to use the recorder for direct connecting three
kinds of temperature and temperature measurement.

4. Part Names

+, — selector knob
Zero POSITION knob

Low-pass FILTER knob

SENSOR selector knob
RANGE selector

Input terminal




5. Operations
5 — 1. Measurement RANGE

Sets the voltage corresponding to one square (1

( RANGE ]
100

p 60 the voltage axis is ten-squares long, the maximum

division) on the recording paper voltage axis. Since

" 20 voltage that can be recorded is equal to ten times
(&/DIv) this setting.

However, if the temperature lower the measurement
input range lower limit, it is recorded to the lower
of the recording paper. If the temperature exceed
the measurement input range higher limit, or the
thermocouple is burnt out, it is recorded to the
upper of the recording paper.

(Setting range)
10°C, 20°C, 50°C, 100°C.“D 1V
(Measurement input range)
K({(CA) —-50C~1100C
J(IC) —-50C~800C
T((CC) —-50C~400C

(Weveform example)

Gl . 4 " 5 i I 14 2 L

Rl |
[
[n
IRL
A B A
e l
'
|
1
1
'
|
|
1
!
|
1
'
|
1
l
1
1
I
'
1
'
|

Burnt out thermocouple



NOTE

®The gauge in the 8815, 8830 series which has ROM virsion after the following are
corresponded with the all measurement range. However, in the virsion before the
following 8815, 8830 series, the gauge dose not correspond with 100 °C/DIV range.

8815 V 2 50
8830, 8831 (standard, internal GP-IB) V 1. 50
8830, 8831 (internal RS-232C) V 5 50
8832, 8833 V 1. 50

Rom virsion of the 8815, 8830 series main unit is checked by the following method,
(D8B15  reveereenes Turn the power on pressing PRINT key.
Display the version next Printer check

,'!

### Printer check (8815 IV2.50)I-~

«

Display a virsion next to %% ROM/RAM check xx.

(28830, 8831, 8832, 8833------
Set SYSTEM mode and check ROM/RAM,

(8832 example)
X%X%X ROM/RAM check Xxx

FEDCBA9876543210

%X Storage bus 0000VOOOOVOOO OK.

BRank 00000 OK.
X Work bus 0000000000000 00 OK.
* ROM oK.
X VIRANZ oK
* Storage RAM OK.
* Work RAM OK.




5-—2. Zero POSITION

( POSITION 70 88 S0 100 j Selects the 0°C position on the recording paper.
* ;? The zero position can be set at 10% intervals over
— 40 the range from -100%to + 10096:
(%) 2010 O

(Setting range)
(+ side) 0~+100%
21 Positions
(— side) 0~+100%

NOTE
®During waveform recording do not change the setting of the POSITION switch rapidly
or set the switch to a position between the clicks. Doing so may result in display

of erroneous values; however, such errors are not a sign of trouble with the
instrument.

5 — 3. Sensor selector

(SENSOR )
This unit corresponds three kinds of thermocouple,
K(CA), JCIC), T(CC). Set the thermocouple for using.

NOTE
®|f setting of the sensor selector switch and using thermocouple are different,

erroneous values are displayed. Note that the sort of sensor is not displayed on the
recording paper.

5—4. FILTER
The frequency band of the input signal is limited by
5 built-in low-pass filter.
Eiﬂ Attenuation gradient : —6dB/oct.
OFF Cutoff frequency : Approx. 5Hz
(Hz)

This filter is effective for preventing the following phenomena.
® [nfluence of the ripple contained or noise of the signal in level recording (high-speed
sampling) by the recorder.
B—8



6. Setting site

NOTE

® |f the input terminal is exposed to a high wind, heat balance may be unstable, and
it may cause an error. When making measurement in such a condition, arrange the unit
or so forth to not be exposed to a high wind directly.

® Sudden changing the temperature may be cause unstable heat balance, and it may cause

error. Leave around 30 minutes before making measurement.

7. Using GP-IB interface ,
Responded value is 6 by executing GP-IB command “QAM” (a sort of input unit).
Refer to “GP-IB interface” instruction manual for details.



8. Unit Replacement

The input unit removal method will be explained next, For unit installation, reverse this
procedure.

()" Turn the main unit power off and unplug its power cord.

CAUTION
® Always confirm that input cords are disconnected and turn power off before
detaching the input unit.

@ Remove the two fixing screws securing the input unit a phillips + head screwdriver as
shown in the figure

3y Push the input unit up a little in the direction of arrow ®, then put vour fingers in
the gap between the input and main units and pull in the direction of arrow @ to

remove.
CAUTION
® When pul ling the input unit off, do not force the knows and switches on its top
panel.

> Fixing screws

A DANGER

®Never use the recorder with an input unit removed. |f measurement is performed

with an input unit missing. you may suffer an electric chock.
® |{ the recorder has to be used with an input unit removed, install a 9508 blank
panel (optional accessory) in its place.
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