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No. ESIO0

Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may

be impaired.

e Warning Labels

Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have
any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious

personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious

personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or

a damage to property including the product.

¢ Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-

ry.

Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defeated if you use an extension cord which does not include a protected
ground terminal.

Be sure to use fuses rated for the voltage in question.
Do not use this instrument with the case open.

Do not place anything on the product and do not apply excessive pressure to the product. Al-
s0, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

¢ When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
jects into the ventilation outlets.

¢ When using the product on a cart, fix it with belts to avoid its drop.

¢ When connecting the product to peripheral equipment, turn the power off.

e Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

e Safety Marks on the Product

The following safety marks can be found on Advantest products.

& . ATTENTION - Refer to manual.
@ . Protective ground (earth) terminal.
% : DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a part replacement, please contact the Advantest
sales office for servicing.

Each product may use parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.



Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

¢ Hard Disk Mounted Products

The operational warnings are listed below.

* Do not move, shock and vibrate the product while the power is turned on.

Safety Summary

Reading or writing data in the hard disk unit is performed with the memory disk turning at a

high speed. It is a very delicate process.

» Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.
An area free from moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

* Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no

guarantee for any loss of data.

¢ Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the

state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other

Items possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:
e An area free from corrosive gas
e An area away from direct sunlight
¢ A dust-free area
* An area free from vibrations

e Altitude of up to 2000 m

Direct sunlight O

AN

ACALALAUALALALAL A

Vibration

Figure-1 Environmental Conditions

¢ Operating position

The instrument must be used in a hor-
izontal position.

A cooling fan, which prevents the in-
ternal temperature from rising, is
equipped with the instrument.

The air vents on the case must be un-
blocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Front

Figure-2 Operating Position

e Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

———L 1 _Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

¢ The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443
Pollution Degree 2
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type for your country.

. . Rating, color Model number
Plug configuration Standards and length (Option number)
PSE: Japan 125Vat7A Straight: ~ A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight: ~ A01403
Black (Option 95)
' CSA: Canada 2 m (6 ft) Angled: A01413
CEE: Europe 250 Vat6 A Straight: ~ A01404
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vat6 A Straight: ~ A01405
Gray (Option 97)
2 m (6 ft) Angled: A01415
SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray (Option 98)
2 m (6 ft) Angled:  -----——--
BS: United Kingdom 250 Vat6 A Straight: ~ A01407
Black (Option 99)
EE] 2 m (6 ft) Angled:  A01417
m
CCC:China 250 Vat 10 A Straight: ~ A114009
Black (Option 94)
2 m (6 ft) Angled: A114109
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No. ECA01

Table of Power Cable Options

There are six power cable options (refer to following table).

Order power cable options by Model number.

Rating, color.

Model number

Plug configuration Standards and length (Option number)
1 JIS: Japan 125Vat7A Straight:  A01402
Black
Law on Electrical Appliances 2 m (6 ft) Angled:  A01412
2 UL: United States of America 125Vat7A Straight:  A01403
Black (Option 95)
CSA: Canada 2 m (6 ft) Angled: A01413
3 CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2m (6 ft) Angled:  A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
4 SEV: Switzerland 250 Vat6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: A01415
5 SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray (Option 98)
2 m (6 ft) Angled:  ---------
6 BS: United Kingdom 250 Vat6 A Straight: ~ A01407
Black (Option 99)
2 m (6 ft) Angled: A01417
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1.1 Use of this Operation Manual

1.

BEFORE USING THIS EQUIPMENT

1.1 Use of this Operation Manual

This manual describes how to use this digital multimeter in the order as
shown in Figure 1-1 for users who have some knowledge and experience of
such equipment.

Those who are using this type of multimeter for the first time are advised
to read this manual thoroughly from the beginning.

Users who are familiar with a digital voltmeter, etc., can understand the
operation of this equipment merely by referencing the description of the
panel in [Chapter 2. OPERATING METHOD] and the method of setting each
parameter covered in [Section 2.3 General Measurement Flowchart].

Since use of the GPIB in Chapter 4 requires a basic knowledge of
programming, refer to the fundamental guide for programming when necessary.

Introduction of R6561 (1.2)

1

Requirement before Use (1.3)

[Basic Operation]
Description of Panel Surface (2.1)
Preparations for. Measurement (2.2 to 2.6)
Setting of Measurement Parameters (2.7)

Computing Function (3.)

GPIB (4.)

MAINTENANCE, INSPECTION,
AND CALIBRATION (5.)

PERFORMANCE TECHNICAL DATA (6.)
FUNCTIONAL DESCRIPTION (7.)

Definition of Terminology

Figure 1 - 1 Composition of this Manual

1 -1 Dec 28/88



R6561
DIGITAL MULTIMETER
OPERATION MANUAL

1.2 Outline of R6561

1.2 Outline of R6561

The R6561 is a high performance digital multimeter with the max imum

display capacity of 6.5 digits of "1199999", It provides the functions of
measuring DC voltage, low voltage DC, and resistance (HI Power/LO Power) .

A highly sensitive semiconductor chopper system with a maximum resolution
of 10nV has been adopted in the measurement of low voltage DC. As a
result, this digital multimeter is quite invulnerable to changes after

lapse of time and therefore can perform stable measurements for long
period of time.

The R6561 can make high-precision measurements of resistance, not affected
by line resistance, since its maximum resolution is 1.0uf and constant
current source is floating. Since the voltage between open pins is kept
below 20mVpeak (when set to the LO P mode) , this digital meter can

measure contact resistance, etc. of electronic parts without destroving
their oxide film. The power consumption in a measured device is as small
as 1.0nW min. and 10uW max.

In addition to such measuring functions, the R6561 provides a NULL
function which can make offset correction, a digital smoothing function,
and an abundance of operating functions for the processing of measurement
data. Also, it can select and set an integrate time to meet a required
measuring accuracy.

Further, this equipment is provided with a full-remote control function by
the GPIB, analog output, trigger input, and measurement end signal output
as its standard configuration.

Features of this equipment are as follows:

High resolution of 1.0ppm in display of DC voltage of 6-1/2 digit
(maximum display: 1199999)

- Highly sensitive measurement of low voltage DC with a resolution of 10nV
owing to the adoption of a semiconductor chopper system

- One-touch zero adjustment available for low voltage DC using the ZERO
ADJ key.

- Measurement of resistance with a resolution of 1.0uf

- Equipped with a voltage limiter between open pins less than 20mVpeak
(when set to the LO P mode)

- Measurement of resistance with a low power consumption (maximum power
consumption: 10uW when set to the LO P mode)

- Possible to select a measurement current in the HI P/LO P mode in the
measurement of resistance

1 -2 Jan 16/90
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1.2 Outline of R6561

Measurement of resistance not affected by thermoelectromotive force
owing to the adoption of automatic offset canceling system

Measurement of resistance not affected by the resistance value of
measuring cable, and yet floating current source provided which enables
a high-speed measurement

Stabilized measurement with an integral type AD converter capable of
selecting an integrate time

NULL function to correct offset through one-touch operation
Digital smoothing function
Soft calibration which is easy for calibration

Equipped with panel compatible GPIB interface, trigger input, and
measurement end signal output as its standard configuration

Provided with D/A converter output to enable monitoring with the analog
signal as the standard configuration

Wide variety of computing functions, such as dB, dBm, rms, statistical
processing, and cable resistance value temperature correction (20°C) ,

etc.

Display of output data, unit, and function using highly visible green
LEDs
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1.3 Before Using

1.3 Before Using

1.3.1 Check for Appearance and Accessories

When this equipment is delivered, check if any damage has occurred
Next, check the quantity and standards of
standard accessories referring to Table 1-1.

during transportation.

If any part is found to be damaged, or if any accessory is missing,
contact the nearest dealer or the sales and support office. Address
and telephone Nos. are given at the end of this manual.

Request to User : When ordering add-on accessories and the like, be good
enough to stipulate the model (or stock No.) concerned.

Table 1 - 1 Standard Accessories of R6561
Product name Model Stock No. o'ty Remarks
Power cable A01402 DCB-DD2428x01 1
Input cable MI-37 DCB-MMO0412 1 For measurement of DC
voltage
A01020 AAA-A01020 1 For measurement of low
voltage DC
A01004 AAA-A01004 1 For measurement of
resistance
Slow-blow fuse EAWKO0.315A | DFT-AAR315A 2 When the supply voltage
is 100/120V
EAWKO.16A DFT-AAR16A When the supply voltage
is 220/240V
Operation Manual - JR6561 1 Japanese edition
- ER6561 English edition

1.3.2 Ambient Operating Conditions

The ambient operating conditions must be 09C to +40°C and less
than 85% relative humidity.

Avoid using this equipment in a location which is subject to direct
sunlight or where any corrosive gas is generated. Also, avoid
vibration or mechanical shock.

Jan 16/90
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1.3 Before lsing

1.3.3 Power Supply and Fuse

(n

(2)

Power Supply

The supply voltage is preset in the factory when this equipment is

shipped. The corresponding values are clearly marked in a table under
the power connector at the rear panel.

Check that the supply voltage in use coincides with the value marked
in the table. When inserting or unplugging the power cable, be sure
to check in advance that the POWER switch is OFF.

Power Cable

When a measurement is made using a commercial power supply, be sure to
ground the equipment to prevent electric shocks.

The plug for the power cable has three pins. The round pin in the
center is the ground. When connecting to a socket using adapter
A09034 attached to the plug, connect the GND pin on the rear panel of
this equipment to the external ground.

The attached adapter A09034 conforms to the Electrical Appliance and
Material Control Law, Japan.

Since the width of the two electrodes, A and B of the adapter A09034,
are different as shown in Figure 1-2 (b), check the alignment when
inserting the plug into the socket. When the A09034 cannot be
connected to the socket, purchase adapter KPR-13.

To the AC power
socket

Adapter A09034

Ground pin

Power cable
three~pin plug

" To main body

Connect this pin to ground.

Adapter A09034

@ ®)

Figure 1 - 2 Plug and Adapter for Power Cable
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(3) Frequency

Set the power frequency to 50Hz or 60Hz as required.

For the power frequency setting method, see [2.7.14, LINE: Line
frequency] .

(4) Checking and Replacement of Fuse

CAUTION

Be sure to unplug the power cable before replacing the fuse.

The power fuse is contained in the fuse holder on the rear panel.
When the fuse is checked or replaced, unplug the power cable from the
power connector and pull out the cap of the fuse holder to ward you.
The fuse can then be removed from the holder. Since the fuse
standards differ according to the supply voltage in use, be sure to

replace the fuse with one which meets the supply voltage standards.
[See Table 1-2].

A m S Fuse

Spare fuse

Pull out the fuse with
a standard screwdriver.
Fuse holder

Figure 1 - 3 Fuse Holder

Table 1 - 2 Fuse Standards

Supply voltage| Fuse standards
90 ‘to 110V 0.315A

103 to 132V 0.315a

198 to 242V 0.16A

207 to 250V 0.16A
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1.3 Before Using

(5) For Preheating Time
Although all functions operate simultaneously with the power ON, allow

a preheating time of 60 minutes or more to obtain the specified
accuracy. ‘
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2.1 Description of Panel Surface

2. DESCRIPTION OF PANEL SURFACE AND OPERATING METHOD-1
(SETTING OF EACH PARAMETER)

2.1 Description of Panel Surface

(1) Front Panel
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(1) Computing Function Lamps

These.lamps are used to display computing functions and the computing
function currently output in the display block.

(2) BUSY Lamp

This }amp indicates that the corresponding function is in operation.
(See item (2) in 2.1.1.)

WUt j
sva LoV DC/mm — @

©)

@ ®
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Display Block

This block displays the measurement data (unit and decimal points) and
the set data for control parameters. (See item (1) in 2.1.1.)

GPIB Status Lamp

When this equipment is controlled by the GPIB, this lamp indicates the
status of the GPIB. '

2ERO ADJ Key

This key is used to make a zero adjustment when measuring low voltage
DC and resistance. (See item (5) in 2.1.1.)

Low voltage DC and input terminal for resistance measurement (See
item (8) in 2.1.1.)

Limiter Lamp for Voltage between Open Terminals

This lamp indicates that the voltage limiter between open terminals is
in operation in the measurement of resistance. (See item (6) in

L1.10)
LO-GUARD SHORT Key

This key 1s used to select whether or not the LO terminal and GUARD
terminal are shorted. (See item (7) in 2.1.1.)

Input terminal for DC voltage measurement (See item (8) in 2.1.1.)
LOCAL Key
This is used to clear the REMOTE mode. (See item (4) in 2.1.1.)

Key block to select measurement range in each measuring function (See
Section 2.5.)

Key block to set parameters (See Section 2.7.)

Key to select the SAMPLING mode (See Section 2.6.)
Key to input TRIGGER signal (See Section 2.6.)
SAMPLING mode selection key block (See Section 2.6.)
SAMPLING mode indicator lamp (See Section 2.6.)

POWER switch

LO-P mode resistance measuring function selection key
HI-P mode resistance measuring function selection key
Low voltage DC measuring function selection key

DC voltage measuring function selection key

Function Key Block

This is a key block to select a measuring function. (See Section 2.4.)
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2.1 Description of Panel Surface

(2) Rear Panel
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Q} Analog Signal Output Connector

This connector is used to output the result of a measurement with the
analog signal.

@) connector for Control Signals

TRIGGER input terminal and COMPLETE output terminal (See item (12) in
2.1.1,)

@3> Power Connector

Connector for the connection of AC power supply (See item (9) in
2.1.1.)

@0

Fuse Holder (See item (4) in 1.3.3f)

GND Connecting Terminal (See item (10) in 2.1.1.)

GPIB Connector

This connector is used when this equipment is controlled externally

using the GPIB.

EXT CAL Switch

This switch is used when each measuring function is calibrated.

item (11) in 2,1.1,)

(See
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2.1 Description of Panel Surface

2.1.1 Supplementary Description of Panel Face

- Front Panel

(1) Display Block

(2)

(3)

Displays the measurement data (including a unit, decimal point, and
"." polarity) and the set data for control parameters.

This block contains 7-segment LEDs for the left side seven digits and
5 x 7 dot matrix type LEDs for the right side two digits, totaling
nine digits. The maximum display is "1199999" (display of 6-1/2
digit) .

In the display of 5-1/2 digit, the lowest order digit of the seven

digits becomes a blank. In the same way, the low order two digits
become blank in the display of 4-1/2 digit.

When overloaded, "OL" is displayed. (At this time, decimal points are
also displayed through which the measuring range when overloaded can
be easily determined.)

BUSY Lamp

This lamp lights when its corresponding function is in operation.

GPIB Status Lamp

When the unit is controlled by the GPIB, this lamp indicates the
status of the GPIB.

The SRQ lamp lights when the unit is transmitting a service request to
the controller.

The TLK lamp lights when the unit is in the talker status in which it
transmits data.

The LTN lamp lights when the unit is in the listener status in which
it receives data.

The RMT lamp lights when the unit is controlled externally.

When the RMT lamp is lighted, all panel keys except the LOCAL are
disabled. '
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(4)

(5)

(6)

(7

(8)

LOCAL Key

This is a switch used to release the external control when the R6561
is in the REMOTE mode (when the RMP lamp is lighted) in which it is
controlled externally to enable control through the front panel.
(However, the REMOTE mode cannot be released when the "LLO (Local
Lockout)" command is set by the GPIB.)

ZERO ADJ Key

This key is used to make a zero adjustment in the measurement of low
voltage DC and resistance. When the ZERO ADJ key is pressed, the zero
adjustment is made for the range set at that time.

Limiter Lamp of Voltage between Open Terminals

This lamp lights when the voltage limiter between open terminals is in
operation in the measurement of resistance. When the voltage between
open terminals is about to exceed 1.0V in the HI-P mode and 20mV in
the LO-P mode, the limiter operates and this lamp lights.

LO-GUARD SHORT Key

This key is used to short between the LO terminal and the GUARD
terminal of the input terminals. They are shorted when this key is
pressed and opened when the same key is pressed again.

Input Terminal

This equipment provides two input terminals. One is for measurement
of DC voltage and the other for that of low voltage DC and
resistance. Since the LO terminals of these two input terminals are
shared, care should be taken that no voltage is applied between these
LO terminals.

- Rear Panel

(9)

(10)

Power Connector

This connector is used to connect the AC power supply to the unit with
the power cable supplied together with this equipment.

GND Pin
This is a grounding pin.

When the power cable plug is used with the two-pin adapter A09034, be

sure to connect the lead from the adapter (see Figure 1-2) or this GND

terminal to the ground.
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(11)

(12)

EXT CAL Switch

This switch is used when each measuring function is calibrated. It is
normally OFF. When set to ON, the E CAL lamp in the display block
lights.

Connector for Control Signal

The TRIGGER input terminal is the TRIGGER signal input terminal to
trigger a measurement start. This input signal is the TTL level
negative pulse (pulse width: 100usec or more).

The COMPLETE output terminal is used to output the STROBE signal when

measurement data or computed data is output. This output signal is
the TTL level negative pulse (pulse width: approx. 130usec).:
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2.2 POWER ON/OFF

CAUTION

For Preheating Time

Although all functions are operated simultaneously with the power ON,

allow a preheating time of 60 minutes or more to obtain the specified
accuracy.

2.2.1 POWER ON
(1) Press the POWER switch to turn the power ON

After displaying various modes of the self-test and R6561, the system
enter the routine measuring mode.

The operation flow of the equipment after the power is ON is as shown
below:

Note: For details of error messages, see Section 5.2.
If an error message is output at this stage, there must be a problem.

Turn OFF the power in this status and contact the nearest dealer or
the sales and support offices.
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POWER ON

!

Set all indicators on the
front panel to ON.

Program ROM test

NO The following error message
is output: "Error RO"

OK?

YES

Calibration data test

NO The following error message

is output: "Error X CA"

(%
\o

YES X: Indicates a

numeric value.

RAM test
Panel parameter backup test
READ/WRITE test

NO
The following error message

is output: "Error BR"

All parameters are initialized.
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2.2 POWER ON/OFF

o

Basic measuring opeation
test

oK NO The following error message

is output: "Error X AD"

YES

Set all indicators on the
front panel to OFF.

This ends the self test. The screen, thén, displays various modes of
the R6561. :

Display of the softwere
revision of this equipment U. A 00

Display of the currently
set power supply frequency 50 Hz

Display of the currently
set GPIB parameters , H-—A-101 GP

l

The system enters routine operation.

(2) When the system has entered routine operation, first set the power
"supply frequency (50Hz or 60Hz) according to the following method:
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2.2 POWER ON/OFF

[Setting Method]

- LINE Parameter Setting
(:) Press the SHIFT key.

Each key then functions as a parameter printed on the lower side
of the key.

(:) Press the LINE key.
The display block indicates the previous set value.
- Power Supply Frequency Selection
(:) Press the CHANGE key.
The power supply frequency is then selected (50Hz or 60Hz)..

Each time the CHANGE key is pressed, the display changes as shown
below:

50Hz &= 60Hz

The power supply frequency to be set is displayed in the display
block.

50 Hz

- End of Power Supply Frequency Setting
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2.2 POWER ON/OFF

(:) Press the ENTER key.

The power supply frequency displayed in the display block is
stored in the internal memory.

This completes the power supply frequency setting.

2.2.2 POWER OFF

When the POWER switch is pressed again in the power ON status, the
power supply is turned OFF.

Since various parameters set are backed up by battery, they are not
erased even if the power is turned OFF. (However, parameters COMPUTE,

NULL and SMOOTH are initialized.)
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2.3 General Measurement Flowchart

2.3 General Measurement Flowchart

The following is a flowchart of the operating procedures from power ON to
the start of measurement. For details see the corresponding item.

<:E§EEE:§§:> (See Section 2.2.)

Set the integrate time INT TIME. (See Section 2.7.1.)

Set the number for display

digit resolution. (See Section 2.7.7.)

Set the auto calibration

execution interval AUTO CAL. (See Section 2.7.3.)

Set ON/OFF of the auto zero

calibration AUTO ZERO. (See section 2.7.2.)

HOLD
SAMPLINC%
RUN Input the TRIGGER signal.

(Use the TRIG key.)

J

MEASUREMENT
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2.4 FUNCTION

[Functional Description]

FUNCTION

vV bC LOY DC HIP OHM - LOP OHM

E]  E] wEJ «ED

Keys on the FUNCTION block are used to select measuring functions. The
following functions can be selected using function keys:

C) DC voltage measuring function : V DC key

C) Low voltage DC measuring function : LOV DC key
(® HI-P mode resistance measuring function: HIP OHM key
C) LO-P mode resistance measuring fuhction: LOP OHM key

[Setting Method]

The following is a description of the method of setting measuring
functions.

- Measuring Function Setting

Press and select the corresponding key of the function to be set. When
the lamp of the set function lights, the setting is completed.

C) When the DC Voltage Measuring Function is Set

Press the V DC key.

The lamp in the key lights and the setting is completed.

2-12 Jan 16/90



R6561
DIGITAL MULTIMETER
OPERATION MANUAL

2.4 FUNCTION

C) When the Low Voltage DC Measuring Function is Set

Press the LOV DC key.
The lamp in the key lights and the setting is completed.

(:) When the HI-P Mode Resistance Measuring Function is Set

Press the HIP OHM key.
The lamp in the key lights and the setting is completed.

(:) When the LO-P Mode Resistance Measuring Function is Set

Press the LOP OHM key.

The lamp in the key lights and the setting is completed.
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2.5 RANGE

[Functional Description]

AUTO

B

LIMIT

RANGE

powx  uP

-0 0

LOW  HIGH

Keys in the RANGE block are used to select the measuring range.

The range selected can be distinguished from others according to its

corresponding unit display and position of the decimal point.

shows the range configuration of the R6561.

Table 2 - 1 R6561 Measuring Range Configuration
- VDC LO vDC HIP-Q LOP-Q
1000V 100mQ
—_— 10mv 1000mQ 1000mQ2
100mV (*) 108 10Q
1000mv 1000mv 1008 (*) 10082 (*)
10V (*) 10V 10008 10009
100V 10kQ
500V —

* Initial range

2 - 14

Table 2-1
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Table 2 - 2 Auto Range Level

Max imum
Function | Range n?mber of FULL SCALE |UP level | DOWN level
display
digits
vDC 1000mvV | 6-1/2 digit] 1199999 1200000 -
10V | 6~1/2 digit] 1199999 1200000 99999
100V | 6-1/2 digit] 1199999 1200000 99999
500V |6-1/2 digit 519999 520000 49999
LO VDC 1000uV | 5-1/2 digit] 119999 120000 -
10mV | 6-1/2 digit}] 1199999 1200000 99999
100mvV {6-1/2 digit] 1199999 1200000 99999
1000mv | 6-1/2 digit] 1199999 1200000 99999
10V | 6~1/2 digit] 1199999 1200000 99999
HIP-OHM 1000mQ {6-1/2 digit] 119999 1200000 -
10Q 6~-1/2 digit| 1199999 1200000 99999
100Q 6-1/2 digit| 1199999 1200000 99999
10009 6~-1/2 digit| 1199999 1200000 99999
10k |5-1/2 digit] 119999 120000 9999
LOP-OHM 100mQ |5-1/2 digit] 119999 120000 -
1000mQ |5-1/2 digit] 119999 120000 9999
100 5-1/2 digit| 119999 120000 9999
100Q 5-1/2 digit} 119999 120000 9999
10009 4-1/2 digityf 11999 12000 999

Two modes, AUTO and MANUAL, are available for the selection of the

measuring range. When AUTO is selected, the optimum range corresponding

to the input signal is automatically selected from among ranges shown in
the table above.

When MANUAL is selected, the optimum range is selected when the DOWN or UP
key is pressed.

2 -15
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2.5 RANGE

[Setting Method]
The following is a description of how to select a range.

- Range Selection

(1) Select AUTO/MANUAL using the AUTO key.

AUTO is selected when the lamp in the AUTO key is lighted, and MANUAL
when the lamp in the AUTO key is extinguished.

Each time the AUTO key is pressed, AUTO/MANUAL is switched.

C) Range Selecting Method in the MANUAL Mode

Press the UP key when the current measuring range is to be changed to
the upper range, and the DOWN key when the range is to be changed to
the lower range.

Each time either the UP or DOWN key is pressed once, the range is
changed by one level.

C) If the UP or DOWN key is pressed when the AUTO range is selected, the
range is automatically changed to MANUAL.
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2.6 SAMPLING

[Functional Description]

SAMPLING
RUN MODE
o 9.
HOLD TRIG
o i,

Keys in the SAMPLING block are used to select the SAMPLING mode (RUN or
HOLD) .

These also include a key to input the TRIGGER signal.

In each mode, the sampling is done as follows:

(1) RUN Mode

(:) The sampling is automatically repeated with a fixed period.

(:) Each time sampling is executed, the lamp (BUSY lamp) on the right
upper part of the display block lights and the measured value at that
time is displayed.

N

HOLD Mode

When the TRIGGER signal is input, the sampling is executed once only.
When the sampling is executed, the lamp (BUSY lamp) in the left upper
part of the display block lights once and the measured value at that

time is displayed.

Subsequently, no sampling is executed until the TRIGGER signal is
input.

® © OO0

The TRIGGER signal is input by the following means:
- TRIG key in the SAMPLING block on the front panel

- TRIGGER input terminal on the rear panel
- GPIB "E" and GET commands
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2.6 SAMPLING

[Setting Method]
The following is a description of setting the SAMPLING mode.

- SAMPLING Mode Setting

Select the SAMPLING mode (RUN or HOLD).
The selection is made using the MODE key.

Each time the MODE key is pressed, the lamp on the left side lights as
shown below: '

RUN — HOLD

When the lamp of mode to be set lights, the setting is completed.
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2.7 Description and Setting Method of Parameters

A parameter is a variable which has the role of setting various measuring
conditions on the digital multimeter to make an accurate measurement.

This section describes keys required for the setting of parameters and
initialization of parameters before entering the description of the
setting of each parameter.

(1) Parameter Setting Key

(1) =ol] (HOME key)

This key cancels the parameter data being set (before pressing the
ENTER key) in the parameter data set mode and returns to routine
measurement with the previously set parameter intact.

(@) c:EJ (CE key)

This key cancels all set data for currently input parameters (the data
displayed in the display block).
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CHANGE

(3® (O (CHANGE key)

This key changes the setting of data in the display (ON/OFF, unit, and
the number of display digits of various parameters).
SHIFT

(J  (SHIFT key)

This key has two functions as follows:

(a) A function to call parameters printed in blue under the key (RES,
LINE, and TEST, etc.) to the display block.

(b) A function to move a blinking display position

ENTER

G® [ (ENTER key)

This key stores the set data in the internal memory.
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COMPUTE

UP
® od to sE] (Numeric key)

(2)

HIGH € FUNCTION COMPUTE

up
After setting the following parameters, :g%ﬂ t2 :E;;%!ON function as
numeric keys: '

- AUTO CAL

- C FUNCTION

- GPIB (address)
- HIGH

- LOW

- LIMIT

- N

- SM TIME

- X/Y/%

That is, after selecting a parameter for which a numeric character is
: up COMPUTE . .
required, = function as numeric keys.
o[] to s

HIGH C FUNCTION
When a parameter printed in blue is set, after pressing the SHIFT key,

press the key on which the desired parameter is printed.

Since the set content of each parameter is backed up by battery, it is
not erased even if the power is turned OFF.

However, the following listed parameters are initialized at power ON.

- COMPUTE
- NULL
- SMOOTH

[Parameter Initializing Method]

The following is a description of initializing a parameter.

SHIFT

Ol

MODE

CLERCSF

CLEAR

(:) EEiBR
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[Initial Value of Each Parameter]

Parameter Initial Value

GPIB This parameter value cannot be initialized.

LINE This parameter value cannot be initialized.

FUNCTION V DC

RANGE AUTO (10V range)

SAMPLING MODE RUN

INT TIME 5PLC

AUTO ZERO ON

AUTO CAL 1 minute

NULL OFF

BUZZER OFF

D/A OFF

COMPUTE OFF

C FUNCTION 0-0 (OFF in both primary computing and secondary
computing)

RES 6-1/2 digit mode

N 2

SMOOTH OFF

SM TIME 10

X/Y/2 X,2=1 ¥Y=0

HIGH HIGH1, HIGH2 = 1

LOW LOW1, LOW2 = 0

LIMIT Reference value = 1 %1, %2 = 10%

2.7.1 INT TIME: Integrate Time
[Functional Description]

The INT TIME parameter is used to set the integrate time when this
equipment executes A/D conversion.

C) It is possible using this INT TIME parameter to select an
integrate time which meets the measurement resolution and speed in
a range from 1 PLC to 100 PLC from among the six ranges shown
below. However, the 1 PLC cannot be set in the low voltage DC and
resistance measuring functions.

1 PLC, 5 PLC, 10 PLC, 20 PLC, 50 PLC, and 100PLC

The PLC is the abbreviation for "Power-Line Cycle". The value of
1 PLC varies depending on the power supply frequency as follows:

|
”
3

= 20msec when the power supply frequency is 50Hz
= 16.7msec when the power supply frequency is 60Hz

|
”
3

|

By setting a greater integrate time, it becomes possible to make a
measurement less affected by noise components.
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[Setting Method]

The following is a description of setting the integrate time.

- INT TIME Parameter Setting
(1) Press the INT TIME key.

The previous set value of integrate time is displayed in the
display block.

- Integrate Time Selection
C) Press the CHANGE key and select an integrate time.

Each time the CHANGE key is pressed, the display in the display
block changes as shown below:

1P, —> 5PL — 10PL
100PL «— 50PL <— 20PL

Press the CHANGE key to make the display block display the
integrate time to be set.

§ PL
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- End of Integrated Time Setting
(3) Press the ENTER key.

The integrate time displayed in the display unit is stored in
memory.

This completes the setting of integrate time.

7 PL

2.7.2 AUTO ZERO: Auto Zero Calibration
[Functional Description]

The AUTO ZERO parameter selects whether or not the offset error in the
analog circuit system of this equipment is automatically eliminated.

[Setting Method]

The following is a description of turning the auto zero calibration
function ON/OFF.

- AUTO ZERO Function ON/OFF Setting

The AUTO ZERO function is turned ON/OFF using the AUTO ZERO key.

Each time the AUTO ZERO key is pressed, the lamp in the key switches.
The AUTO ZERO function is ON when the lamp is ON and OFF when the lamp
is OFF.

Since the auto zero calibration (same as the integrate time) is
executed each time the measurement is made when the AUTO ZERO is set
. to ON, the time spent for measurement takes about double as compared
with that in the AUTO ZERO OFF.
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2.7.3 AUTO CAL: Auto Calibration Interval
[Functional Description]

The AUTO CAL parameter is used to set an interval for the execution of
auto calibration.

‘This equipment executes a calibration of the measuring system on the
basis of the internal reference voltage with a fixed period to
maintain the stability of the measuring system.

The range can be set from 0 to 999 minutes at one minute intervals.
When set to 0 minutes, the calibration mode becomes OFF.

[Setting Method]

The following is a description of setting the execution interval value
of the auto calibration function.

- AUTO CAL Parameter Setting

(1) Press the SHIFT key.
C) Press the AUTO CAL key.

The display block displays the previous set value of the execution
interval.
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- Execution Interval Value Setting

@ Set the execution interval value using numeric keys from o[:] to

3 -

When parameter AUTO CAL is set, oD to s[J function as numeric
keys.

(Example) To set to 360, press ; (J (] o(J -

360 mn

- End of Execution Interval Value Setting

@ Press the ENTER key.

The execution interval value displayed in the display block is
stored in memory. :

This completes the setting of the execution interval value.
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2.7.4 BUZZER: Buzzer Mode
[Functional Description]

The BUZZER parameter selects whether or not the buzzer function is
used. Three buzzer modes are provided for this system, as follows:

(1) OFF : No buzzer function is used.
(2) ON-1: 1If this mode is selected, the buzzer is activated when the
computed result becomes R(H2), R(H1), R(L2), and R(L1) in

the comparator computing.

(3) ON-2: 1If this mode is selected, the buzzer is activated when the
computed result becomes R(PASS) in the comparator computing.

Incidentally, when set to modes (2) and (3) above, the buzzer is also
activated in the following states.

- When an error occurs
- When a panel key is pressed

[Setting Method]

The following is a description of setting the BUZZER parameter.

- BUZZER Parameter Setting

(:) Press the BUZZER key.

The previously set status of the buzzer mode is displayed in the
display block.

oF F BU
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- BUZZER Mode Selection

(2 select the BUZZER mode.

Three BUZZER modes are provided for this system as follows.

These modes are selected using the CHANGE key.

Each time the CHANGE key is pressed, the display in the display
block changes as shown below:

OFF

/N

ON2 <— ONI1

The mode to be selected is displayed in the display block.

- End of BUZZER Mode Setting

(3) Press the ENTER key.

2.7.5 D/A:

The BUZZER mode displayed in the display block is stored in memory.
This completes the setting of the BUZZER mode.

D/A Output Mode

[Functional Description]

The D/A parameter is used to set the mode to output the analog data
from the D/A output pin of the rear panel.

It is possible to convert the low two or three digits of the
measurement data into +0.999V (FULL SCALE) to output it. A linear
output can be obtained by adding the offset value (500/50) when the
D/A output data is in the vicinity of 0 or when it is FULL SCALE.

Since the following five output modes are provided for this system,
select the mode depending on use.

©

®O ©0

OFF (No analog output is made.)
Low order three digits of the measurement data are output.

Low order three digits of the measurement data are output with the
offset value (500) added.

Low order two digits of the measurement data are output.

Low order two digits of the measurement data are output with the
offset value (50) added.
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The selection of digits for output data ia made using the RES

parameter.

(Example) Change in the number of digits using the RES parameter

@ 1199999:
@ 1199999:

R 119999

@ 119999 :

Low order
parameter

Low order
parameter

Low order
parameter

Low order
parameter

two digits are output (by setting the RES
to 6-1/2 digit mode).

three digits are output (by setting the RES
to 6-1/2 digit mode).

two digits are output (by setting the RES
to 5-1/2 digit mode).

three digits are output (by setting the RES
to 5-1/2 digit mode) .
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Output Mode:

Output mode

Analog output

Low order three digits
of the displayed value

Output voltage

R

— 1V

-2000  -1000 0

2000 Measured
value

11000

Low order three digits
of the displayed value
+OFFSET (500)

Output voltage

+1v
///////1///////[//7 v
-1500 -500 0| 500 1500 Measured
value
Low order two digits
t
of the displayed valpe Output voltage
/W_ lv
-200  -100 0 100 200 Measured
value
Low order two digits Output voltage
of the displayed value
+OFFSET (500) -
1v
M “
-150 -50 0 50 150 Measured
value
OFF Output voltage 0V
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[Setting Method]
The following describes the setting of the analog output mode.

- D/A Parameter Setting

(:) Press the D/A key.

The output digit and the previous set status of the offset value
are displayed in the display block.

The output digit blinks at this time.

Output digit Offset value

oof FODOD DA

Blinking

- OQutput Digit/Offset Value Selection

C) The setting of the analog output mode is done in two ways. One is
the setting of the output digit and the other of the offset
value. One of the two is selected in this example.
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Either one of the two, output digit or offset value, may be set
first.

Press the SHIFT key and set one of the two, output digit or offset,
to cause it to blink.

Each time the SHIFT key is pressed, the output digit and offset
value blink alternately.

(a) When the output digit mode (OFF, low order three digits, or low
order two digits) is set

Press the SHIFT key to make the output digit blink, then proceed

to step (3.
Output digit Offset value
display display
Blinking '

(b) When the offset value (0.500) is set

Press the SHIFT key to make the offset value blink, then proceed
to step (:).

Output digit Offset value

display display
Blinking
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- Output Digit Selection

(:) Select the output digit mode (OFF, low order three digits, or low
order two digits). This selection is made using the CHANGE key.

Each time the CHANGE key is pressed, the display changes as shown
below:

OFF
7N
88 <«— 888
The selected mode is displayed.

- Offset Value Selection

(:) Select the offset value (0.500). This selection is made using the
CHANGE key.

Each time the CHANGE key is pressed, the display changes as shown
below:

000 = 500

The offset value to be selected is displayed.
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- End of Output Digit/Offset Value Setting

(:) Press the ENTER key.

The output digit and offset value displayed in the display block
are stored in the memory.

This completes the analog mode output mode setting.
2.7.6 C FUNCTION: Computing Function
[Functional Description]

The C FUNCTION parameter is used to select the computing function of
this equipment.

For details of the computing function, see Chapter 3. COMPUTING
FUNCTION.

Table 2-3 shows the details of primary and secondary computing.

Table 2 - 3 Computing Function

Data Primary computing Secondary computing
0 OFF OFF
1 Scaling Comparator 1
2 % deviation Comparator 2
3 Delta Statistical processing
4 Multiply
5 Decibel conversion
6 Effective value
7 dBm conversion
8 Resistance value
temperature correction
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[Setting Method]

The

- C

O
®

following describes the setting of the computing function.
FUNCTION Parameter Setting

Press the SHIFT key.

Press the C FUNCTION key.

The display block displays the previous setting of the primary
computing and secondary computing.

At this time, the set data for the primary computing blinks.

Primary  Secondary
computing computing

0-0 CF

Blinking

- Computing Function Selection

®

The setting of the computing function is made in two ways-the
setting of primary computing and that of secondary computing. One
of the two settings is selected in this example. Either primary
or secondary computing may be set first.

Press the SHIFT key to cause the primary computing or secondary
computing display, whichever is set, to blink. Each time the
SHIFT key is pressed, the primary computing and secondary
computing displays blink alternately.
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(Example)

- When the primary computing is set
Press the SHIFT key to make the primary comput1ng display blink.

- When the secondary computing is set
Press the shift key to make the secondary computing display blink.

[When the Both Primary and Secondary Computing are Set]

Both the primary computing and secondary computing can be set by a
single operation. The method will be described in the next step (:).

(@ set the computing function.

This setting is made using numeric keys o] to «{J.

The setting can be made from 0 to 8 for the primary computing and
from 0 to 3 for the secondary computing.

The ‘computing function can be set if its display is blinking.
(Example)

- Press n[] when the scaling is set to the primary computing function.

0 CF

Blinking Ligthed
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2.7.7

- Press z[] when the comparator 2 is set to the secondary computing
function.

-2 CF

Ligthed Blinking

For the primary/secondary computing function data, see Table 2-3.

[When the Primary Computing and Secondary Computing are Set
Simultaneously]

Set the primary computing. The indicator of the primary computing
will then light and that of the secondary computing blink.

Then set the secondary computing. The secondary computing indicator
lights and the primary computing indicator blinks again.

When the both computing functions are set, ignore the blinking and
proceed to step C} . The step for this setting can also be made from
that of the secondary computing.

- End of Computing Function Setting

(® Press the ENTER key.

The computing function displayed in the display block is stored in
the internal memory. This completes the setting of the computing
function.

RES: Resolution

[Functional Description]

The RES parameter is used to set the number of measuring digits.

Noteworthy points are as follows:

() The number of digits which can be set is 4-1/2, 5-1/2, or 6-1/2
digit.

(@ Priority of the Number of Measuring Digits

The setting by the RES parameter has priority over the setting by
a measuring function in the number of measuring digits.

2 - 37 Jan 16/90



R6561
DIGITAL MULTIMETER
OPERATION MANUAL
2.7 Description and Setting
Method of Parameters

The relationship between the measuring functions and the number of
measuring digits is shown in Table 2-4. That is, when a measuring
function is set to a range of 1000 in the LO-P mode resistance
measurement, the actual number of display digits becomes 4-1/2
digit even if the number of measuring digits is set to 6-1/2 digit
by the RES parameter.

(:) Relationship between the Number of Measuring Digits and Range
The number of digits in the integral part of the number of
measuring digits becomes the same as the maximum number of digits
in the selected measuring range.

(Example)

(a) When the 4-1/2 digit measurement and HI-P OHM 100 range are

selected, the measurement value becomes 2-1/2 digit (because 100
is 2-1/2 digit) with 2 digits in the decimal part as shown below:

0883 @

1.2 b Q

m

(b) When the 6-1/2 digit measurement and HI-P OHM 1002 range are
selected, the measurement value becomes 2-1/2 digit (because 100
is 2-1/2 digit) with 4 digits in the decimal part as shown below:

334 Q

o
o
]

()

1. Q

(]

b |

u

(:) Meaning of 1/2 Digit in the 6-1/2 Digit Measurement

When the 1000 range is selected, for instance, the maximum
measurement value becomes 1199.999Q. At this time, the highest
order digit to be displayed is 1 only, and because no other value
can be displayed but 1, the highest digit is counted as a 1/2
digit.
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Table 2 - 4 Relationship between Measuring Functions and
the Number of Display Digits

Measuring function Range | Maximum number of display digits
DC voltage measurement 1000mV | Displayed in 6-1/2 digit
10V
100V
500V

Low voltage DC measurement | 1000uV | Displayed in 5-1/2 digit

10mV | Displayed in 6-1/2 digit
100mv |
1000mvV

10V

Resistance HI-P mode 1000m$ | Displayed in 6-1/2 digit
measurement 10Q

1009
10009

10kQ | Displayed in 5-1/2 digit

LO-P mode 100mQ | Displayed in 5-1/2 digit
1000mQ2
109
1009

1000 | Displayed in 4-1/2 digit

[Setting Method]
The following describes the setting of the number of measuring digits.

- RES Parameter Setting

() press the SHIFT key.

(:) Press the RES key.
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The display block displays the previous setting of the number of
measuring digits.

The 4-1/2 digit are displayed as shown below:

Dicd3Y RE

- Selection of Number of Measuring Digits

(® Select the number of measuring digit (4-1/2, 5-1/2, or 6-1/2
digit). The selection is executed using the CHANGE key.

Each time the CHANGE key is pressed, the number of measuring
digits changes as shown below:

4-1/2 digit
7 X
6-1/2 digit <« 5-1/2 digit

The display for each digit is shown below:

- 5-1/2 digit
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The number of measuring digits to be set displayed in the display
block.

- End of Measuring Digit Setting

(:) Press the ENTER key.
The number of measuring digits displayed in the display block is
stored in the internal memory. This completes the setting of the
number of measuring digits.

2.7.8 N

[Functional Description]

The N parameter is used to set the number of data setting times for

the statistical process computing. The possible range is from 2 to

10000.

[Setting Method]

The following describes the setting of the constant N.

(:) Press the SHIFT key.

C) Press the N key.

The display block displays the previous set value of constant N.

c N
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- Setting of Constant

(:) The value of the constant N is set using numeric keys, o] to oJ-
When the parameter N is set, o] to s(] function as numeric keys.
The display block displays the set value.

(Example)

Press o] s(J-

B3 N

- End of Constant Setting
() Press the ENTER key. The value displayed in the display block is

stored in the memory. This completes the setting of the constant
N.
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2.7.9 X/Y/2
[Functional Description]

Parameters X, Y, and Z are used to set the constant contained in the
computing expression.

It is also possible to set the previous measured value or the result
of computation can be set as the constant using the MD key.

The possible range for setting the constant is from *1999999E-9 to
+1999999E+49.

Since the parameter, X, Y, or %, to be used as a constant varies

according to the computing mode, check the parameter corresponding to

the computing mode, then make the setting. [See Chapter 3. COMPUTING
FUNCTION.]

| [Setting Method]

The following describes the setting of the constant X, ¥, or Z.

- Setting of Parameter X/Y/2
C) Press the SHIFT key.
(@ Press X/Y/Z key.

The display block displays the previous set value of constant X.

RIRTRIRIRINE X

- Selection of Constant

(@ select a constant to be set. The selection of constant is made
using the CHANGE key.
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Each time the CHANGE key is pressed, the display changes as shown
below:

X
7N

Z «— Y

The constant to be set is displayed in the display block.

(Example)
- When constant Y is set

Press the CHANGE key once to display Y in the display block.

Woooooon oy

[When Two or More Constants are Set]

One constant only is set in one setting operation. When three
constants, X, Y, and Z, are set, perform the setting operation three
times. .

- Setting of Constant
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(:) Set a constant in two stages, the mantissa and the exponent. Set
the mantissa first, followed by the exponent.

(a) Setting Mantissa
The value displayed in the selection of a constant is the
mantissa. The setting is made using numeric keys, o[] to
s(J. When parameter X/Y/Z is set, the ¢(Jto s(] function as
numeric keys.

The display block displayed the set value.

(Example) When set to 18

Press (] (J.

(O
<

(b) Setting Exponent
When setting the exponent display it in the display block.
For this display, after setting the mantissa, press the SHIFT

key. The display block changes as shown below:

Mantissa Exponent

| !

1B +0

When a numeric key is pressed at this stage, the value in the
exponent part changes.

Using the numeric key, display the value to be set as the
exponent part.
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(Example) When set to -3

Press -(] ,(J.

- End of Setting of Constant
(5) Press the ENTER key.

The value displayed in the display block is stored in memory.
This completes the setting of the constant.

To set another constant, repeat the setting operation from the
beginning.

2.7.10 LOW
[Functional Description]
The LOW parameter is used to set the lower limit value of the
comparator 1 computing. The possible range is from +1999999E-9 to
+1999999E+9.
[Ssetting Method]

The following describes the setting of the LOW!1 and LOW2 constants.

- Parameter LOW Setting

(:) Press the SHIFT key.

(2 Press the LOW key.
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The display block displays the previous set value of constant L1
(LOW1) .

DoDo0DoDo L

- Selection of Constant

(:) Select a constant.

The selection of a constant is made using the CHANGE key. Each
time the CHANGE key is pressed, the display changes as shown below:

L1 (LOW1) <= L2(LOW2)
The constant to be set is displayed in the display block.
(Example) When L2 is set

Press the CHANGE key once to display L2 in the display block.

2
—2)
(o

o

oood L2

[When Two or More Constants are Set]

Only one constant can be set in one setting operation. When two
constants, LOW!1 and LOW2, are to be set, perform the setting operation

twice.
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- Setting of Constant

Set a constant in two stages - the mantissa and the exponent.
(a) Setting Mantissa
The value displayed in the selection of a constant is the °
mantissa. It is set using numeric keys, oE] to s[]. When
parameter LOW is set, the oCJ tOs[] function as numeric keys.

The display block displays the set value.

(Example) When set to 18

press 1{Js(J .

(Ot

L 2

(b) Setting Exponent
To set the exponent display the exponent in the display block.
For this display, after setting the mantissa, press the SHIFT

key. Then, the display in the display block changes as shown
below:
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Mantissa Exponent
i !

—— pe——

1B +0

When a numeric key is piessed at this stage, the value in the
exponent part changes.

By using the numeric key, display the value to be set as the
exponent.

(Example) When set to -3

Press - (J ».(J.

- End of Setting of Constant
(:) Press the ENTER key.

The value displayed in the display block is stored in memory.
This completes the setting of the constant.

To set another constant, repeat this setting operation from the
beginning.

2.7.11 HIGH
{Functional Description]
The HIGH parameter is used to set the upper limit value of the
comparator 1 computing. The possible range_is from $1999999E-9 to
+1999999E+9.
[Setting Method]

The following describes the setting of the HIGH1 and HIGH2 constants.
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~ Setting HIGH Parameter

(:) Press the SHIFT key.
() Press the HIGH key.

The display block displays the previous set value of constant
H1(HIGH1) .

(000000 HA

- Selection of Constant

(:) Select a constant to be set.

The selection of the constant is made using the CHANGE key. Each
time the CHANGE key is pressed, the display changes as shown below:

H1(HIGH1) T H2(HIGH2)

The constant to be set is displayed in the display block.
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(Example) When H2 is set

Press the CHANGE key once to display H2 in the display block.

000000 H2

[When Two or More Constants are Set]
Only one constant can be set in one setting operation. When two
constants, HIGH1 and HIGH2, are set, perform the setting operation

twice.

- Setting of Constant

C) Set a constant in two stages - mantissa and exponent.
Set mantissa first, followed by the exponent.
(a) Setting Mantissa
The value displayed in the selection of a constant is the
mantissa. This setting is made using numeric keys, o[] tos(].

When the HIGH parameter is set, the o[J tos(] function as
numeric keys. The display block displays the set value.
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(Example)' When set to 18

Press (J o] -

18 HZ2

(b) Setting of Exponent
To set the exponent, display the exponent in the display block.
For this display, after setting the mantissa, press the SHIFT

key. Then, the display in the display block changes as shown
below:

Mantissa Exponent
! !

— -’

B +0

When a numeric key is pressed in this stage, the value in the
exponent part changes.

Use the numeric key to display the value to be set in the
exponent.

(Example) When set to +2

Press (] .

- End of Setting of Constant
C) Press the ENTER key.

The value displayed in the display block is stored in memory.
This completes the setting of the constant.

When another constant is set, repeat this setting operation from
the beginning.
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2.7.12 LIMIT
[Functional Description]
The LIMIT parameter is used to set the reference value and tolerance
of the comparator 2 computing. The possible range is from +1999999E-9
to +1999999E+9 (except 0) in the reference value and (%) 0.000 to
100.0 (a real number in less than four digits) in the tolerance.

[Setting Method]

The following describes the setting of the constant LIMIT (reference
value, %1, and %2).

- Setting of LIMIT Parameter
C) Press the SHIFT key.
C) Press the LIMIT key.

The display block displays the previous set value of reference value
R,io

000000 21

- Selection of Constant
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(:) Select a constant to be set.

The selection of the constant is made using the CHANGE key. Each
time the CHANGE key is pressed, the display changes as shown below.

2i (Reference value)
7N
$2 <— %1
The constant to be set is displayed in the display block.
(Example) When %1 is set

Press the CHANGE key once to display %1 in the display block.

P00 0 %1

[When Two or More Constants are Set]

Only one constant can be set in one setting operation. When three
constants reference value, %1, and %2 are set, perform the setting
operation three times.

- Setting of Constant

N 4

SR
=l

2
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(:) The setting of a constant is divided into two cases. One is to
set the reference value and the other to set %1 and %2.

@—1 When the reference value is set

The reference value is set in two stages - the mantissa and the
exponent. Set the mantissa first, followed by the exponent.

(a) Setting Mantissa
The value displayed in the selection of a constant is the
mantissa. It is set using numeric keys,o[] tos(J. when
parameter LIMIT is set, the o[]to s(] function as numeric keys.

The display block displays the set value.

(Example) When set to 18

Press:[]o[],

(b) Setting exponent
To set the exponent, display the exponent in the display block.

After setting the mantissa, press the SHIFT key. The display
in the display block changes as shown below:

Mantissa Exponent

! !

'8 +0

When a numeric key is pressed at this stage, the value in the
exponent changes.

Use the numeric key to display the value to be set as the
exponent.
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(Example) When set to -3

press -(Js(J.

id —3

C)-Z When $1 and $2 are set

This setting is made using numeric keys oJto 9[3. When the LIMIT
parameter is set, the o[Jto s[] function as numeric keys.

The display block displays the set value.

(Example) When set to 25

Press 2D sG .

¢5 %1

- End of Setting of Constant
(5) press the ENTER key.

The value displayed in the display block is stored in memory.
This completes the setting of the constant.

To set another constant, repeat this setting operation from the
beginning.

2.7.13 GPIB: GPIB Address Switch
[Functional Description]
When the GPIB is employed in this equipment, the parameter GPIB is
used to set the format mode when the device address, address mode, and

measurement data of this equipment are output.

When the address mode is set to "Addressable", the address can be
specified from the controller.

. When the address mode is set to "only", the system is converted to the

"Talk only" mode and the data is transmitted irrespective of the
external address specification. The address can be set from 0 to 30.
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The GPIB parameter data is not initialized.

[Setting Method]

The following describes the setting of the parameter GPIB
- GPIB Parameter Setting

(1) pPress the SHIFT key.

C) Press the GPIB key.

The display block displays the currently set GPIB address parameter
data.

i-A-01 eP

[Description of Parameter Data Displayed in Display Block]
The parameter data is composed of three parts as follows:
The part where "H" is displayed : Format mode
The part where "A" is displayed : Address mode
The part where "01" is displayed: Address
The following describes each of these three parts.
(a) Format Mode

The format mode is classified into ON or OFF in header.

When the header is ON : Display of "H"
When the header is OFF: Display of "_" (underline)

(b) Address Mode
The address mode is specified as "Addressable" or "Talk only".

When specified as "Addressable": Display of "A"
When specified as "Talk only" : Display of "o"

(c) Address

The address can be set in 31 numerics, "00" to "30".
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- Parameter Data Selection

C) Select the parameter data. The parameter data contains the format
mode, address mode, and address.

The selection is made using the SHIFT key. The parameter data to
be set is caused to blink in the display block. Each time the

SHIFT key is pressed, the blinking display position moves as shown
below:

Address 100 digit — Format mode
1

Address 10! digit <— Address mode

- Address Setting
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(:) Press the SHIFT key to make the address blink. A numeric value
can be set to the blinking display position. Since either address
of 101 digit or 100 blinks, set a numeric value using the
numeric key. At this time, the blinking display position moves to
left or right by one digit. (The position moves to right when the
107 digit data is input and to left when the 100 digit data is
input.)

Set the numeric value of 101 digit and 100 gigit.

(Example) When the address is set to "25"

Blinking
| i1
U _[o_ o
n-H-01 GP
Press:[].
Blinking
i
L
n-R-21 GP
Press s(].
Blinking
i

Hn-H8-25§ GP

- Address Mode Setting
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(:) Press the SHIFT key to cause the address mode to blink.

The address mode is specified as "A" (Addressable) or "o" (Talk
only). The selection of address mode is made using the CHANGE key.

Each time the CHANGE key is pressed, the display changes as shown
below:

npw : no"
The address mode to be set is displayed in the display block.

- Format Mode Setting

(:) Press the SHIFT key to make the format mode blink.
The format mode is specified to two ways of "H" and "_". The

selection of format mode is made using the CHANGE key. Each time
the CHANGE key is pressed, the display changes as shown below:

ny" : w owu
The format mode to be set is displayed in the display block.

- End of GPIB Parameter Setting
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(:) Press the ENTER key.

The parameter data displayed in the display block is stored in
memory. This completes the setting of the GPIB parameter.

2.7.14 LINE: Line Frequency
[Functional Description]

The LINE parameter is used to set the power supply frequency (50Hz or
60Hz) of this equipment.

The LINE parameter data is not initialized.
[Setting Method]

The following describes the setting of the power supply frequency.

-~ LINE Parameter Setting
(:) Press the SHIFT key.
(:) Press the LINE key.

The display block displays the previous set value of the power supply
frequency.
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- Power Supply Frequency Selection
(:) Select the power supply frequency (50Hz or 60Hz).

This selection is made using the CHANGE key. Each time the CHANGE
key is pressed, the display changes as shown below:

50Hz <— 60Hz

The power supply frequency to be set is displayed on the display
block.

- End of Power Supply Frequency Setting

C) Press the ENTER key.

The power supply frequency displayed in the display block is
stored in memory. This completes the setting of the power supply
frequency.

2.7.15 SMOOTH: Smoothing
[Functional Description]
The SMOOTH parameter is used to execute the smoothing function.

This function is used when noise is superimposed on the measuring
signal.

This function minimizes the dispersion of measured values because it
makes the moving average value of a specified number of smoothing
operations (hereinafter referred to as smoothing times) obtained from
raw measured values the measured value.

The following is a description of ‘the moving average value (a measured
value after smoothing).

The moving average value (measured value after smoothing) is an
average value of T pieces of measured values which are made of (T - 1)
pieces of measured values immediately before the smoothing plus
measured values to be smoothed. Where, T indicates the set number of
smoothing operations.

Until the smoothing reaches the number of smoothing times from the
start, however, an average value of previously measured values is

displayed in the displayed block.

Figure 2-1 shows a case where the smoothing times (T) is four.
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Start of smoothing

!

Raw measured value D, D, Ds D¢ Ds D¢ Dz Ds Ds Dio Diy Dy2

, D,
Y% (D+Ds)
Y4 (Da+Ds+Ds)
Measured value Y (D+Ds+De+D4)
after smoothing : Y (Ds+De+D7+Ds)
(a moving average value) Y (De+D7+Ds+Ds)
Y4 (D1+D4+Ds+D o)
Y4 (De+Ds+D10o+Dy 1)
L Vi (Do+Dyo+Dy1+D42)

In Dy, Dy, D3 ..., D, indicates the nth raw measured value.

Figure 2 - 1 Relationship between Raw Measured Value
and Measured Value After Smoothing

In general, measured value D (Sm) after smoothing in the nth

n
measurement is expressed by D(sm) = % z D..
i=n-T+1
Where,
Di : Measured value before smoothing
D (Sm): Measured value after smoothing
T : Number of smoothing times (The possible range is from 2 to

100 expressed as an integer)

When the following parameters are changed during the execution of this
smoothing function, the smoothing data previously obtained is
initialized and the execution of the smoothing function is started a
new according to the set time. :

Measuring function
Measurement range
INT TIME parameter
SM TIME parameter
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[Setting Method]

The following describes the setting of the SMOOTH FUNCTION ON/OFF.

- SMOOTH FUNCTION ON/OFF setting

The SMOOTH FUNCTION is turned ON/OFF using the SMOOTH key.

Each time the SMOOTH key is pressed, the lamp in the key is lighted
and extinguished alternately. The SMOOTH FUNCTION is ON when the lamp
is lighted and OFF when the lamp is extinguished.

The setting of the SMOOTH FUNCTION ON/OFF is completed when the lamp
is lighted or extinguished according to the status to be set.

However, the lamp keeps blinking until the smoothing reaches the
specified time.

2.7.16 SM TIME: Smoothing Time
[Functional Description]
The SM TIME parameter is used to set the number of smoothing times.

For the smoothing function, refer to parameter SMOOTH. The possible
range is from 2 to 100, expressed as an integer.

[setting Method]
The following describes the setting of the number of smoothing times.

- Parameter SM TIME Setting

SMOOTH

&)

SH_TIM
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Press the SHIFT key.

® O

Press the SM TIME key.

The display block displays the ‘previous set value of the number of
smoothing times. :

COMPUTE

£ )

FUNCTI

- Smoothing Time Setting

(:) The smoothing time is set using numeric keysoE]toscj.
When the SM TIME is set, oE] tos[] function as numeric keys.
The display block displays the set value.

(Example) .When set to 12

press 1(J2(J.
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- End of Smoothing Time Setting
(@) Press the ENTER key.

The smoothing time displayed in the displayed block is stored in
memory.

This completes the setting of the smoothing time.

2.7.17 NULL
[Functional Description]

The NULL parameter is used to set whether or not the offset including
computation is executed.

When the NULL key is pressed, the lamp in the key lights and the NULL
function is in ON status.

The measured object connected to the input terminal when the NULL key
is pressed is measured and this measured value is made the NULL

value. (The measurement is executed from the measurement range of the
currently set function to the maximum range.) In the subsequent
measurement, the value obtained by extracting the NULL value from the
measured value becomes the result of measurement.

When the NULL key is pressed again, the NULL function goes OFF in all
ranges.

Notetl: The AUTO RANGE function of this equipment is executed for
measured values, but for the result of NULL and smoothing
computation. Consequently, it is possible that OVER is
displayed in the display block, even though the measurement
is not made in the maximum range using the AUTO RANGE
function.

Note2: The NULL function goes OFF when the measuring function is
changed.

Note3: The correction range is less than #1% of the full scale
value of each range. If the measured value exceeds the
correction range when the NULL function is set to OFF, an
error results.

[Setting Method]

The following describes the setting of the NULL FUNCTION ON/OFF.
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-~ NULL FUNCTION ON/OFF Setting

The NULL function is turned ON/OFF using the NULL key.

The NULL computation is executed when the lamp in the NULL key is in
lighted.

2.7.18 TEST

[Functional Description]

The TEST parameter is used to set whether or not the self test is
executed.

[Setting Method]

The following describes the setting of the self test.

- Self Test Execution

(1) Press the SHIFT key.
(:) Press the TEST key.

The self test is executed.

Check that each test item is displayed in the following order.
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(M

(2)

(3)

(4)

(5)

(6)

All displays blink five times at an interval of one second and the
buzzer is activated at the same interval as the blinking.

soens soses

The software revision is displayed.

The currently set power supply frequency is displayed.

§0 Hz

The GPIB address of R6561 is displayed.

-
]
-
!
(o
W
s,

The following display is made when the check sum of the program
ROM is normal.

0.0.0.0.8.8.8. RO

The following display is made when the check sum of the correction
data saved in R6561 is normal.

0.0.0.0.0.0.0. C A
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(7

(8)

(9)

(10)

The following display is made when the result of the READ/WRITE

test of RAM is normal.

5.5.8.8.8.8.8. RA

The following display is made when the test result of the analog

block is normal.

i
1

ao
-
-

H. A D

e
oo

3.

G
(I

The following display is made when the AUTO CALIBRATION function

is executed.

All displays go OFF.
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2.8 Basic Operating Method

This section describes the operating method of the DC voltage measurement,

low voltage DC measurement, and resistance measurement which constitute
the basic measuring function of this equipment.

2.8.1 Basic Operation

(1) Check that the supply voltage in use is the same as the voltage

(2)

indicated with the supply voltage marking on the rear panel.

When the POWER switch is set to ON, the self diagnostic function is
automatically executed.

When this equipment is normal, the lamps on the panel surface are all
lighted while the self diagnostic function is executed. ' (See 2.7.18,
TEST Function.)

When an error occurs, an error message corresponding to its content is
displayed in the display block. (See 5.2, Error Message.)

Since the software revision of this equipment, the currently set power
supply frequency, and GPIB address are displayed in succession at
intervals of one second. Check that they meet the actual use
conditions.

(3) When the execution of self diagnostic function ends and no error is

(4)

detected, the equipment is set to the operating condition when the
POWER switch was set to OFF previously. (However, the COMPUTE, NULL,
and SMOOTH functions are set to OFF simultaneously with the power OFF.)

When the execution of the self diagnostic function ends, check that
the setting condition of each parameter meets the actual use
conditions.

First check the setting status of FUNCTION, RANGE, and SAMPLING which
are basic measurement parameters.

Next, check the setting condition of parameter AUTO CAL, AUTO ZERO,
INT TIME, RES, and NULL.

Under environmental conditions in which the temperature changes are
greater, reduce the AUTO CAL interval of the AUTO CAL parameter.

CAUTION
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2.8.2 DC Voltage Measurement
(1) Input Impedance

The input impedance changes according to the range as shown in the
table below:

Range 1000mV | 10V 100V | 500V

Input impedance | More than 10109 10MQ2 +0.5%

(2) Input Cable

Connect the input cable (MI-37*) supplied with this equipment to the
input terminal for measuring the DC voltage. See the figure below:

* The MI-37 has three lead wires of red, black, and blue.

Figure 2 - 2 DC Voltage Measuring Input Cable Connection Diagram

(3) Maximum Input Voltage

The maximum input voltage is shown in the table below. Strict care
should be taken not to exceed this voltage in any case.

Voltage applying terminal Maximum input voltage
Between HI and LO terminals +600V peak continuous
Between GUARD and chassis +500V peak continuous
Between GUARD and LO terminals +50V peak continuous
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(4)

2.8.3

(M)

When the noise in the measured signal is high, the read error is
‘lessened by the following method:

Since the integrate time (INT TIME) is made a multiple of power supply
frequency, it has a noise eliminating effect for the power supply
frequency noise. Also, even the noise of lower frequency component
contained in the measured voltage is averaged by setting a longer
integrate time. This enables a more stable measurement.

Note: The integrate time (INT TIME) is set to 5 PLC when the system is
initialized.

See Section 2.7 for the setting method for each parameter.
Low Voltage DC Measurement
Input Impedance

The input impedance in each range is shown in the table below:

Range 1000uv | 10mvV 100mV 1000mv | 10V

8 9 10
Input impedance |More than 10 Q | More than 10°Q | More than 10 Q

(2)

Input Cable

Connect the input cable (A01020) supplied together with this equipment
to the input connector.

A red, black, or blue clip is provided on the tips of these three
input cables. The red is the HI terminal, the black is the LO
terminal, and the blue is the GUARD terminal.

Since one side only (marked with an arrow) of the clips for the input
HI and LO terminals is used for voltage measurement and the other side
is kept open in the measurement of the low voltage DC, care should be
taken that the arrow side contacts the measured object in the voltage
measurenment.
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Figure 2 - 3 Low Voltage DC Measuring Input Cable Connection Diagram

(3) The maximum input voltage is as shown in the table below. Care should
be taken not to exceed this voltage in any case.

Voltage applying terminal Maximum input voltage
Between HI and LO terminals +30V peak
Between GUARD and chassis +500V peak
Between GUARD and LO terminal +50V peak
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(4) The integrate time (INT TIME) can be set to 5 PLC to 100 PLC. (Do not
set it to 1 PLC.)

CAUTION

The 1000uV range (displayed in 5-1/2 digit) and 10mV range (displayed in
6-1/2 digit) have a resolution of 10nV/digit.

It is therefore necessary to take particular care of the
thermoelectromotive force when the input voltage is measured.

When a temperature difference occurs between the connected parts of signal
lines from the clip of the terminal of a measured signal to the input
section of this equipment, a thermocouple effect occurs causing a
thermoelectromotive force of several uv/°C to 10uV/°C. This
thermoelectromotive force is added for each connecting part and appears as
the drift of a zero point, causing a large error in the total

measurement. To avoid this, care should be taken with the following
points:

1. Important points with respect to the connection between a measured
terminal and input cable )

- Do not measure the voltage when the tip of the input cable is touched
by hand. )
~ Read the measured value after the temperature is balanced.

- Do not take measurements in a location where the air is being
circulated.

2. Important points with respect to environmental conditions for this
equipment

- Allow adequate preheating time (approx. one hour) after the power is
turned ON. ' ’

- When measurements are made after moving to a location where the
ambient temperature differs considerably from the previous location
allow a sufficient warm-up period.

- Avoid installing this equipment in a location where the air is being
circulated.
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2.8.4 Resistance Measurement

(1) In resistance measurement, it is possible to select the HI-P (High

Power) mode and LO-P (Low Power) mode.

the table below:

Each current value is shown in

Range 100mQ | 1000m2 | 100 | 1009 | 10000 | 10kQ

Measurement | HI-P mode —_— 10mA 10mA 1TmA 100uA | 10uA
t

curren LO-P mode | 10mA 1mA | 100pA | 10pA 1WA | —

(2) Voltage between Open Terminals

The voltage between open current source terminals in the resistance
measurement is as shown in the table below:

Range 100mQ | 1000mS2 108 100Q 10000 10k
Voltage HI-P mode _— 1AY 1A% 1V 1w 1A
between open |1 o 1 de | 20mv | 20mv | 20mv| 20mv| 20mv| —
terminals

(3) Maximum Input Voltage

The maximum input voltage is as shown in the table below.
be taken not to exceed this voltage in any case.

Care should

Voltage applying terminal

Maximum input voltage

Between measuring terminals +30V peak
Between GUARD and chassis +500V peak
Between GUARD and LO terminal +50V peak

(4) Input Cable

Connect the input cable (A01004) supplied together with this equipment
to the input connector.

A red, black, or blue clip is attached to the tips of each of the
cables. The red is the HI terminal, the black the LO
terminal, and the blue the GUARD terminal.

three input

In this resistance measurement, one side of the clips for the input HI
and LO terminals is made the current source terminal and the other
side the voltage measurement terminal.
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Current source terminal Voltate measurement terminal

Figure 2 - 4 Resistance Measurement Input Cables Connection Diagram

(5) The possible integrate time (INT TIME) for setting is 5 PIC to
100 PLC. Do not set it to 1 PIC.
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3. OPERATING METHOD - 2 (COMPUTING FUNCTION)

3.1 General Description

The operating function consists of two parts, the primary computation and
secondary computation.

This section gives only the names of the primary and secondary computing
functions. Detailed descriptions will be given in the next and subsequent
sections.

—
s
~

Primary Computating Function

Scaling

% deviation

Delta

Multiply

Decibel conversion

RMS value

dBm conversion

Resistance value temperature correction

@OO®OOE

(2) Secondary Computing Function
(@ comparator 1

(@ Comparator 2

(® statistical processing

(3) How to Read the Functional Description of Each Computing Function

C) Symbols used in each computing

*: Multiply
v: Cumulative addition
/: Division

C) This is an example of a case where the computing result is displayed
in 6-1/2 digit.

The symbol "E" indicates the exponent is omitted in the display.
Before reading the functional description of each computing result, be

sure to read through the description of the setting of constants and the
display of computing results in the next section.
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3.2 Setting of Constants and Display of Computing Results

(1)

(2)

Setting of Constants

A constant is set as a basic unit in principle.

Unless otherwise specified, the real number constant is set in the
binary coded decimal (BCD) notation of floating point number. The
possible range is as follows:

-1999999 E9 to 1999999 E9 (#1.9.9.9.9.9.9. *E9)

The mantissa only is set when the exponent is 0, and an integer can be
input when the exponent is an integer.

For constants X, Y, Z, HIGH1, HIGH2, LOW1, LOW2, and LIMIT, the

previous measurement values or computing results can be set using the

MD key.

Note: When the function range is changed during an operation from the
previous measurement to the setting of a constant with the MD
key, the value obtained cannot be guaranteed.

Display of Computing Result

The computing result is rounded according to the output digit mode,
and each output digit only is displayed.

When a measured value exceeds the range, OL is displayed.

The unit display block displays the unit corresponding to each
computing result.

For the display format of the computing result, see each computing
item.

1.

Voltage measurement

‘Change in the setting of a constant

CAUTION
Basic Unit

: VvV
Resistance measurement: £

Wwhen the following operations are made during the execution of a
computation, the COMPUTE key is automatically set to OFF.

Change in computing mode
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3.3 SCALING
{Object Datal
The scaling can be computed for the following data:
- Measurement data

[Computation Expression]

o]

w

: Result of computation
D: Object data

X: Constant (a set value)
Y: Constant (a set value)
Z: Constant (a set value)
[Set Range of Constant]

X : £1999999 E-9 to +1999999 E+9 (Except 0)
Y, Z2: $1999999 E-9 to +1999999 E+9 (Except 0)

[Display of Computing Results]

The system judges'effective characters of measured values and displays
their computing results in the following priority:

(1) R: =1999999 to 1999999
Displays the result in the measurement unit.

(2) R: $1999999 E-19 to +1999999 E+19
Displays the result in the basic unit of each measuring function.
However, the exponent is displayed if it exists, and not the basic
unit.

(3) Others

A computation error results when the exponent exceeds E+19,
and 0. E-19 is displayed when the exponent exceeds E-19.

[Example of Use]
The output signals from the pressure, temperature, and distortion sensors
etc., and transducers are measured and the results can be read directly by

converting them to a unit corresponding to the respective physical
quantity.
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(1

(2)

(3)

When set to Y = 0 and X = 1, a computation of D/X is available to
obtain the result by dividing the data by an arbitrary value (X).

It is also possible, using the above computation, to read the value of
current flowing in a resistor directly by measuring the drop (D) in
the voltage applied to both ends of the resistor (X).

When set to X = 2 = 1, the computation becomes R = D - Y which is
available for the removal of an offset value, etc.

By incorporating a sensor output value when the sensor input is
assumed to be 0 (zero) into ¥, and also the span value between the
zero and full scale of the sensor input to X, it is possible to yield
Z = 1 to obtain the offset value and scaling value corrected in
inclination.

DMM

display value .
R :
f Curve after scaling
50 g
/ § Curve of 4 to 20mV sensor
4 §
50 100 Sensor input (pressure,
temperature,‘and distortion, etc.)

Figure 3 - 1 Scaling for Direct Reading of 4 to 20mV Sensor/Transmitter

[Scaling Computation Expression]

Computing result
Object data
0.16
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3.4 3%DEVIATION
[Object Datal
The % deviation can be computed for the following data:
- Measurement data
[Computation Expression]

D-Y
= *
R X 100

R: Computing result

D: Object data

X: Constant (set value)

[set Range of Constant]

X: +$1999999 E-9 to %£1999999 E+9 (Except 0)

[Display of Computing Results]

R : =1999.999 to 1999.999

Unit: Displays a percentage (%).

Exceeding the output range causes a computation error.

[Example of Use]

This can be used for the application of selection and rank sorting of a
component part, e.g., resistor, etc.

By setting a reference value to X, the percentage (%) deviation of object
data D to X can be obtained.
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Displays value after

301 5
Gemesraraeoe e 1190 &,

201~ +180 © &
.ot 4ann 3¢

104+ . s 5

s . T Rl
R e 50 g8
5 . +140 28
R A e -
3 130 ¢8
s  -201+ TR0 8
-0 3¢

-0 2w

Figure 3 - 2 Example of Application to the Computation
of % Deviation (Measurement of Deviation
in Resistance Value when X = 1509Q)
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3.5 DELTA
[{Object Datal
The delta can be computed for the following data:
- Measurement data
[Computation Expression]
R = Dy = Dyg
R Computing result

D¢ Measured value at time t
Di_1: Measured value before 1 sampling of time t

[Display of Computing Result]
R: =-1999999 to 1999999

Displays the result of computation with the measurement unit in the larger
range for this measurement and the previous measurement. Exceeding the
output range causes a computing error.

[Notes in Computing Execution]

(:) The first time is displayed DELTA computing is set the object delta.
For the second and subsequent times, the computing results are
displayed.

(:) When the measuring function is changed during the execution of a
computation, the data in the previous function is initialized and the
computation is continued anew.

[Example of Use]

Differential values can be obtained in a computation to display the
variable component of the input signal for each sampling interval. This
computation is effective when the input signal has been entered in its
stabilized state in case the variable component of input becomes lower
than the specified value by monitoring the varied component of temperature
and pressure, etc.
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Variable component o

‘Input signal

£ input signal

800
700
600

500 |

400
300
200
100

Indicates measured values.

Time t

Indicates variable component of measured values.

1 r——e Stabilized state

-20-

_40_

_60_

_80_

:‘O*NW

Time t

Figure 3 - 3 Application Example of DELTA
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3.6 MULTIPLY
[Object Datal
The MULTIPLY function can be computed for the following data:
- Measurement data
[Computation Expression]
R = D¢ * Dg—q
R Computing result

D¢ Measured value at time t
D¢-1: Measured value before 1 sampling at time t

oo oo

[Display of Computing Result]

R: 1999999 E-19 to 11999999 E+19
No unit
When the exponent exceeds E+19, a computation error occurs.

When the exponent exceeds E-19, 0. E-19 is displayed in the display
block.

[Note in Computing Execution]

(1) The first result obtained when multiply computing is set displays
measured values. For the second and subsequent time the computing
results are displayed.

(2) Even when the measuring function is changed during the execution of a
multiply computation, the computation is continued as is. (The
product of V and Q can be obtained from this computation.)
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3.7 dB (Decibel Conversion)
[Object Datal
The decibel conversion can be compqted for the following data:
- Measurement data

[Computation Expression]
R=20*Y * log ’El
10 | X

R: Computng result

D: Object data

X: Constant (a set value)
Y: Constant (a set value)
[Set Range of Constant]

X: $1999999 E-9 to $1999999 E+9 (Except 0)
Y: £1999999 E-9 to 1999999 E+9

[Display of Computing Results]

R : =199.999 to 1999.999

Unit: Displays dB.

When the computing result exceeds the output range a computation error
occurs. 4

[Note in Execution of Computation]

When the objec data D becomes 0 (zero) during the execution of decibel
computing, a computation error occurs.

[Example of Use]

This dB conversion is especially effective when used to obtain voltage
gain.

When the input signal voltage value is set to Y =1, X and the output
voltage is measured, the voltage gain can be obtained according to the
following equation:

Gv = 20 log10 l%l
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3.8 RMS Value (Effective Value)

3.8 RMS Value (Effective Value)
[Object Datal
The effective value can be computed for the following data:
- Measurement Data

[Computation Expression]

R =

R : Computing result

Dk: Object data

X : Constant (a set value)

K : A variable which takes an integer from 1 to X

[Setting Range of Constant]
X: Integer from 2 to 10000
(When input with a real number, the computation is made by rounding it
to an integer.)
[Display of Computing Result]
The system judges effective numeric characters of measured values in the
maximum range of X times the measurement, and displays the computing
results in the following priority:

(1) R: 0 to 1999999

Displays this value with the measurement unit in the maximum range of
X times the measurement.

(2) R: 1999999 E-9 to 1999999 E+19
Displays this value with the basic unit of each measuring function.
However, the exponent is displayed when it exits, but the basic unit.
(3) When the exponent exceeds E+19 in the basic unit, a computing error

occurs. When it exceeds E-19, 0. E-19 is displayed in the display
block.
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3.8 RMS Value (Effective Value)

[Notes in Computing Execution]

(1) When RMS computing is set, the RMS lamp under the display block lights
and all indicator lamps on the display block are extinguished until
the first computing result is obtained. When the measurement reaches
the number of measuring times set by constant X, the computing result
is displayed in the display block.

(2) The data becomes invalid when it exceeds the set range during the
execution of RMS computing and is not included in the number of
measuring times.

(3) When the measuring function is changed during the execution of RMS
computing, the data in the previous function is initialized and the
computation is continued anew.

[Note in Operation]

When the HOEJ (HOME) key is pressed during the execution of RMS computing,

the RMS computing results up to the current number of measuring times is
displayed in the display block and the computation is continued anew.
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3.9 dBm (dBm Conversion)

3.9 dBm (dBm Conversion)
[Object Datal
The dBm conversion can be computed for the following data:
- Meaurement Data

[Computation Expression]

D2/X

R =10 * log,, Jow

R: Computing result

D: Object data

X: Reference resistance value ()
[Sset Range of Constant]

X: 0 to 1999999E9 (Except 0)

[Display of Computing Result]

R : =1999.999 to 1999.999
Unit: dBm

This unit is displayed as Bm in the display block.

Exceeding the output range causes a computation error.
[Example of Use]
This dBm conversion is effective in the computation of power gain.

If the resistance value when voltage D is measured is set to X, the power
gain can be obtained according to the following equation:

2
G, = 10* 1”10'?#

[Note in Operation]

The dBm computation is effective in the voltage measurement only.
'When the measuring function is changed to any function other than voltage

measurement during the execution of the dBm computation, the COMPUTE key
turns OFF.
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3.10 Resistance Value Temperature Correction (at 20°C)

[Object Data]

The resistance value temperature correction can be computed for the
following data:

- Measurement Data
[Computation Expression]

_ Rx . 1000
20 © 1 + 0.00393 (X-20) Y

R20: Resistance value of a cable converted to 20°C (per 1km)
: Resistance value measured at X°C ()

X : Room temperature when measured (°©C)

: Length of measured cable (m)

[Set Reange of Constant]

X: Room temperature when measured (°C)
+1999999 E-9 to £1999999 E+9

Y: Length of cable (m)
0 to 1999999E9 (Except 0)

[Display of Computing Result]

The system judges effective numeric characters of measured values and
displays the computing results in the following priority.

(1) R: =1999999 to 1999999
Displays in a measurement unit.

(2) R: 1999999 E-19 to £1999999 E+19
Displays in the basic unit (Q).

The exponent is displayed when it exists, and not the basic unit.

(3) When the exponent exceeds E+9 in the basic unit a computation error
occurs. When the exponent exceeds E-9 in the basic unit, 0. E-9 is
displayed. ,

[Example of Use]

This computation expression converts the resistance value of an annealed

copper wire (IEC standard annealed copper wire) measured at XOC into the

value measured at 20°C. This expression is used among cable
manufacturers, etc.
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3.10 Resistance Value Temperature
Correction (at 20°C)

[Note in Operation]

The resistance value temperature correction computing is effective for the
resistance measurement only. ‘ :

When the measuring function is changed to a function other than the
resistance value measurement during the execution of a resistance value
temperature correction computing, the COMPUTE key turns OFF.
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3.11 COMPARATOR 1

3.11 COMPARATOR 1

[Object Datal

The COMPARATOR 1 can be computed for the following data:

- Measurement data
- Data after primary computing

[Computation Expression]

Compares data D with a set value (HIGH1, HIGH2, LOW1, and LOW2), and
classifies it in order of magnitude (large/small).

(H2) when HIGH 2 < D
(H1) when HIGH 1 < D g HIGH 2

(L1) when LOW 2

R
R
R (PASS) when LOW
R
R (L2) when D < LO

1 £ D £ HIGH 1
<D < LOW 1
W 2

R( ) : Computing result of each item

D : Object data

HIGH 1: Constant (a set value); and upper
HIGH 2: Constant (a set value); and upper
LOW 1 : Constant (a set value); and lower
LOW 2 : Constant (a set value); and lower

[Set Range of Constant]

HIGH1, HIGH2, LOW1, LOW2:

Where, HIGH1 £ HIGH2

LOW2 < LOWI
(or HIGH < LOW)

[Display of Computing Result]

The computing result is displayed as follows according to the

limit
limit
limit
limit

value
value
value
value

+1999999 E-9 to 1999999 E+9

[NS I S

classification defined as the result of the computation expression:

The
The
The
The
The

HIGH lamp lights at R (H2).
HIGH lamp blinks at R (H1).
PASS lamp lights at R (PASS)
LOW lamp blinks at R (L1).
LOW lamp lights at R (L2).

A value to be displayed in the display block is the object data obtained
when the COMPARATOR! computation is executed.
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3.11 COMPARATOR 1

[When Parameter BUZZER is Set]
(1) When parameter BUZZER is set to ON-1

The buzzer is activated at R (H2), R (H2), R (L1), and R (L2) are
obtained. ‘

(2) When parameter BUZZER is set to ON-2

The buzzer is activated at R (PASS) is obtained.
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3.12 COMPARATOR 2

3.12 COMPARATOR 2
[Object Datal
The COMPARATOR 2 can be computed for the following data:

- Measurement data
- Data after primary computation

[Computation Expression]
Where H2 = LIMIT + %2, H1 = LIMIT + %1, L1 = LIMIT - %1, and L2 = LIMIT -~

%2, the system compares data D with H1, H2, L1, and L2 and classifies it
in the order of magnitude (large/small) between the two.

R.(H2) when HIGH 2 < D

R (H1) when H1 < D £ H2
R (PASS) when L1 £ D £ H1
R (L1) when L2 £ D < L1

R (L2) when D < L2

R( ) : Computing resultof each item

D : Obejct data

LIMIT: Constant (a set value); and reference value

%1 : Constant (a set value); and tolerance (% deviation from a
reference value)

%2 : Constant (a set value); and tolerance (% deviation from a

reference value)
[Set Range of Constant]

LIMIT : Reference value
+1999999 E-9 to :$1999999 E+9 (Except 0)

%1, %2: Tolerance (Unit: %)
0.000 to 100.0 (Real number less than four digits)
Where, %1 £ %2 ,

[Display of Computing Result]

The computing result is displayed as follows according to the
classification defined as the result of the computation expression:

The HIGH lamp lights at R (H2).
The HIGH lamp blinks at R (H1).
The PASS lamp lights at R (PASS).
The LOW lamp blinks at R (L1).
The LOW lamp rights at R (L2).

Incidentally, a value to be displayed in the display block is the value

obtained by converting the object data into the % deviation for a
reference value.
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3.12 COMPARATOR 2

[When Parameter BUZZER is Set]
(1) when parameter BUZZER is set to ON-1

The buzzer is activated at R (H2), R (H1), R (L1), and R (L2).
(2) When parameter BUZZER is set to ON-2

The buzzer is activated at R (PASS).
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3.13 STATISTICS (Statistical Processing)

3.13 STATISTICS (Statistical Processing)
[Object Datal
The STATISTICS can be computed for the following data:

- Measurement data
- Data after the primary computing

[Computation Expression]

The meaning of computing results and computation expression are as follows:

R(COUNT): Sample size
R(MAX) : Maximum value
R(MIN) : Minimum value
R(AVE) : Average

N

<

ket K

R(AVE) = N

R(P-P) : Width of dispersion
R(P-P) = R(MAX) - R(MIN)

R( ) : Standard deviation
1 N 2
R(O) = - z (D, - D)
N 1 K=1 k
Where,
N
z
- k=1 %k
D = N = R(AVE)
R(UCL): Upper Control Line

R(AVE) + 3R{(0)

R(LCL) Lower Control Line

R(AVE) + 3R(0)

'

R( ) : Computing result of each item

Dg : Object data
N . Constant (a set value); and the number of data setting times
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3.13 STATISTICS (Statistical Processing)

[Set Range of Constant]

N: Number of data setting times
Integer from 2 to 10000

[Display of Computing Result]
R(COUNT) : Integer from 2 to 10000

R(MAX), R(MIN), R(AVE), R(P-P), R(UCL), R(LCL):
The output range and unit are displayed as in the computing
object data. When the object data is a measured value, or when
it is scaling, RMS, or resistance value temperature correction
computing result, effectve digits and measurement unit are
judged by the object data in the maximum measuring range among
N times of measurement.

R(0) +1999 E-19 to %1999 E+19

The mantissa is effective in 3.5 digits.

The unit is displayed as in the computing object data.

However, with the exception of the case where the object data

is greatly dispersed, it results will generally be with the

exponent and no unit is displayed.

o

[Operating Method]

The following is a description of how to operate the statistical
computation.

A description is made by way of an example where a statistical processing
is made when the sample size is assumed to be 10.

An outline of the operating procedure follows:
I. Setting of a Sample Size (Parameter N)
II. Setting of a Computing Function (Parameter C FUNCTION)

III. Execution of Computing
IV. Output of Computing Result
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3.13 STATISTICS (Statistical Processing)

I. Setting of Sample Size

- Setting of Parameter N

(1) Press the SHIFT key.

(:) Press the N key.

The display block displays the currently set value of constant N.

.

N

- Setting of Constant

C) Set sample size 10 to the constant N.

press «(J o(J.
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3.13 STATISTICS (Statistical Processing)

- End of Setting of Constant

(:) Press the ENTER key.

II. Setting of Computing Function

- Setting of Parameter C FUNCTION

(:) Press the SHIFT key.
(6) Press the C FUNCTION key.

The display block displays the current set value of the primary
computation and secondary computation.

Primary Secondary
computation computation
! !
Blinking
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3.13 STATISTICS (Statistical Processing)

- Computing Function Section

(:) To set the STATISTICS function, press the SHIFT key to display
the secondary computation blink. ‘

Primary Secondary
comput ing computing

D-0 CF

Blinking

- Setting of Computing Function

Input STATISTICS computing function code "3n.

Primary Secondary
computation computation
! !
Blinking

- End of Computing Function Setting

(:) Press the ENTER key.

III. Execution of Computing

- Execution of Computing
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3.13 STATISTICS (Statistical Processing)

10 Press the COMPUTE key. The computation is executed. After 10
samples have been computed the display block displays the object
data. :

When the computation ends, the display block indicates the output
mode input waiting status.

The output mode is a means to output the computing result. Two
modes are available. One is a step output mode; the other, a
continuous output mode.

The output mode displayed is the previously set mode.

(StAt : STATISTICS) 1
Output mode

[Step Output Mode]

The step output mode is a means to have computing results (eight
types) output one by one. When this mode is to be selected, set "0"
as the output mode.

[Continuous Output Mode]
The continuous output mode is a means to output computing results

(eight types) "all at once. When this mode is to be selected, set "1"
as the output mode.

CAUTION

Use the step output mode just for display output, since the output object
is barely visible in output only.

IV. Output of Computing Result

Two operating methods to output computing results in the step output
mode and continuous output mode are described below.
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3.13 STATISTICS (Statistical Processing)

[Means to Qutput in Step Output Mode]

- Setting of Step Output Mode

C) Press OE],

The step output mode is set.

St HE-0O

- Execution of Step Output
@2 Ppress the ENTER key.
A sample size is first output.

The subsequent cdmputing results will be output each time the
SHIFT key is pressed.

Sample size

‘0 N

[Order of Output]

Computing results are output in the following order each time the
SHIFT key is pressed:

Sample size

Maximum value R (MAX)
Minimum value R (MIN)
Average R (AVE)
Width of dispersion R (P-P)
Sigma (0) R (0)

Average + 3 sigma R (UCL)
Average - 3 sigma R (LCL)
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3.13 STATISTICS (Statistical Processing)

When the SHIFT key further pressed when the output of one cycle of
computing results (eight types) ends, the display returns to the
output mode set wait status (display of step above) .

@3 Press the SHIFT key.

The maximum value is displayed and the MAX lamp under the display
block lights.

Press the SHIFT key.

The minimum value is displayed and the MIN lamp under the display
block lights.

-6.-1 192656 \Y;

MIN

C) Press the SHIFT key.

The average is displayed and the AVE lamp under the display block
lights.

-bB. 1 115 Vv

AVG

{6 Press the SHIFT key.

The width of dispersion is displayed and the MAX lamp and MIN
lamp under the display block light.

000293 v

MAX MIN
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3.13 STATISTICS (Statistical Processing)

C} Press the SHIFT key.

The 0 (sigma) is displayed and the ¢ lamp under the display block
lights. '

.0 tS000 -3

Press the SHIFT key.

The UCL is displayed and the ¢ lamp and HIGH lamp under the
display block light.

- 6.1 1448 v

HIGH o

Press the SHIFT key.

The LCL is displayed and the 0 lamp and LOW lamp under the
display block light.

J
LOW o

|
(]
mu
C
-
<

@) Press the SHIFT key.

The output of one cycle (eight types) of computing results ended
in step above.

When this step is executed, the display block returns to the
output mode set wait status (the display of step above) .

St HE-L

3 - 28 Jan 16/90



R6561
DIGITAL MULTIMETER
OPERATION MANUAL

3.13 STATISTICS (Statistical Processing)

- End of Step Output Mode

C) Press the COMPUTE key.

The COMPUTE lamp goes off, the step output mode ends, and the
display returns to the measurement mode.

[Means to Output Computing Results in Continuous Output Mode]
- Setting of Continuous Output Mode
C) Press 1(J.

The continuous output mode is set to the output mode.

(|

ERAE - |

- Execution of Continuous Output

@ Press the ENTER key.
Eight types of computing results are output continuously.
These are output in the following order:

Sample size

Maximum value R (MAX)
Minimum value R (MIN)
Average R (AVE)
Wwidth of dispersion R (P-P)
Sigma (o) R (o)

Average + 3 sigma R (UCL)
Average - 3 sigma R (LCL)
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3.13 STATISTICS (Statistical Processing)

When the output of eight types of computing results ends, the
display returns to the output mode set wait status (the display
of step above) .

- End of Continuous Output Mode

C) Press the COMPUTE key.

The COMPUTE lamp goes off, the continuous output mode ends, and
the display returns to the measuring mode.

[Notes on Display until the Sample Size Reaches a Specified Value]

When the STATISTICS computing is specified, the object data in

execution of the computation is displayed in the display block until
the sample size reaches a specified value.

Since the display becomes the output mode set waiting status when the
sample size reaches the specified value, the result of STATISTICS
computing is displayed according to the reading method.

[Note on Execution of Computing]

(:) Data which exceeds the range set in the execution of the
STATISTICS computing becomes invalid and is not included in the
number of measured times.

(:} When the measuring function is changed during the execution of
the STATISTICS computing, the data in the previous function is
initialized and the computing is continued anew.
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3.13 STATISTICS (Statistical Processing)

[Notes on Operation]

(:) When the #o(J (HOME key) is pressed during the execution of the
STATISTICS computing, the STATISTICS computing is executed up to
the currently specified measuring time and the display becomes
the output mode set wait status.

(:) When the uOE] (HOME key) is pressed during the reading of the
result of STATISTICS computing, the reading ends. (Since the
lamp in the COMPUTE key remains ligthed, the STATISTICS computing
is started anew.) :

(:) When the COMPUTE key is pressed during the setting of the reading
mode, the STATISTICS computing is halted, and at the same time,

the STATISTICS computing result reading mode ends. The display
then returns to the measuring mode.

(:) The HOEJ (HOME key) and COMPUTE key may be pressed at any time.
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4.1 Outline

GPIB INTERFACE
Outline

Since the GPIB interface is mounted on the R6561 as a standard, the unit
can be connected to the measuring bus GPIB of the IEEE Standard 488-1978.

This chapter describes the standards and functions of the GPIB interface.

4 - 1 Dec 28/88



R6561
DIGITAL MULTIMETER
OPERATION MANUAL

4.2 Outline of GPIB

4.2 Outline Qf GPIB

The GPIB is an interface system which allows this digital multimeter to be
connected to the controller and peripheral equipment with a simple cable
(bus line). As compared with conventional interfacing methods, the GPIB
is readily expanded, easy to use, and also compatible with other companies
products electrically, mechanically, and functionally. It can therefore
support a wide range of equipment from a simple system to a sophisticated
automatic measuring system through a connection with a piece of bus cable.

It is first necessary in this GPIB system to connect each "address" of the
individual component devices to the system through the bus line. Each of
these devices can play one or more of three kinds of roles, - controller,
talker, and listener.

During system operation, one "talker" only can transmit data to the bus
line and two or more "listeners" can receive that data.

The controller can transfer data from the "talker" to the "listener" by
specifying the address of the "talker" and "listener", or the controller
itself ("talker") can set measuring conditions to the "listener".

Eight data lines of bit parallel and byte serial types are used to allow
data transfer among these devices in both directions asynchronously.

Because of the asynchronous system, it is possible to freely connect high
speed devices to low speed devices.

The data (messages) to be exchanged between equipment includes measuring
data, measuring conditions (programs), and various commands. ASCII code
is used.

In addition to the above-mentioned eight data lines the GPIB provides
three hand-shake lines to control the exchange of asynchronous data
between devices and also five control lines to control the flow of data on
the bus.

- The hand-shake lines use the following signals:

DAV (Data Valid):
A signal that indicates whether the data is effective.

NRFD (Not Ready For Data):
A signal that indicates the data reception ready status

NDAC (Not Data Accepted):
A signal that indicates end of reception
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4,2 Outline of GPIB

The control lines use the following signals:

ATN (Attention):
A signal used to distinguish whether the signal on the data line is an
address, command, or other information

IFC (Interface Clear):
A signal used to clear the interface

EOI (End or Identify):
A signal used to end transmission of information

SRQ (Service Request):
A signal used to request service from an optional equipment to the
controller

REN (Remote Enable):
A signal used for remote control of remote-programmable equipment:c

Data line (8 pcs.)

Transfer control line (3 pcs.)

GPIB

bus

(16

pcs.

Bus control line (5 pcs.)
\ ‘ . IFC, ATN,

SRQ, REN,
| E01

////////////////////é///im//////%%/ DAV, NRFD,
7 NDAC

DI01~38

)

Interface Interface Interface Interface
Control .

é 1k ! (Talk, (Talk) (Listen)
a ' listen)

and listen)

Equipment A Equipment B Equipment C Equipment D

Figure 4 - 1 Outline of GPIB
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4.3 Stapdards

4.3 Standards

IEEE Standard 488-1978
ASCII codes

Conformable standards
Code used
Ligical level

YR TN TY

Logical 0 "High" status +2.4V or more

Logical 1 "Low" status +0.4V or less
Signal line termination: Sixteen bus lines are terminated as shown in the

figure below:

+5Y

3kQ

Bus line *—9

—
6. 2k & —{>———

Driver

Receiver

Figure 4 - 2 Signal Line Termination

. Specification of driver: Tristate system
"Low" status output voltage : +0.4V or less; and 4.8mA

"High" status output voltage: +2.4V or mroe; and -5.2mA

Specifications of receiver:
"Low" status at +0.6V or less
"High" status at +2.0V or mroe

Length of bus cable:

The length of all bus cables must be (the number of devices connected to

bus) x 2m or less, and must not exceed 20m.

Specification of address:

By selecting the GPIB key on the front panel, 31 kinds of

talk-address/listen-address can be arbitrarily set.
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4.3 Standards

Connector:

24-pin GPIB connector
57FE-20240-20SD35 (Equivalent to the product of Daiichi Denshi Kogyo KK)

Signal name |Pin No.
GND LOGIC 24 N
GND (ATN) 23
GND (SRQ) 22
GND (IFC) 21
GND (NDAC) 20
GND (NRFD) 19
GND (DAV) 18

REN 17
DIO 8 16
DI0 7 15
DID 6 14
DIO 5 13

-

24-pin GPIB Connector

BN

bg
24 |12]
123) (111
22 [10]
21) | 9]
20] | 8]
19) | 7]
18] | 6
17 5|
16 [
1o} [ 3]
14] [2
13] [1]

IS

Figure 4 - 3 GPIB Connector Pin Assignment Diagram

Pin No.| Signal name
12 SHIELD

11 ATN

10 SRQ

9 IFC

8 NDAC

7 NRFD

6 DAV

] EOI

4 DIO 4

3 DIO 3

2 DIO 2
~ 1 DID 1
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4.3 Standards

Interface function: See Table 4-1.

Table 4 - 1 Interface Function

Code Function and description

SH1 Source hand-shake function

AH1 Acceptor hand-shake function

TS5 Basic talker function, serial polling function, talk only mode
function, and talker clearing function by listener specification

L4 Basic listener function and listener clearing function by talker
specification

SR1 Service request function

RL1 Remote/local selecting function

PPO No parallel function provided

DC1 Device clearing function ("SDC" and "DCL" commands available)

DT1 Device trigger function ("GET" command available)

Cco No controller function provided

E2 Tristate bus driver used
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4.4 GPIB Handling Method

4.4 GPIB Handling Method

4.4.1 Connection to Component Devices

(n

(2)

(3)

Since the GPIB system is composed of a multiple devices, prepare the
system as a whole while paying attention especially to the following
points:

Prior to connection, check for the status (preparation) and operation
of each equipment, referring to the operation manual of the R6561,
controller, and peripheral equipments, etc.

Care should be taken not to make the cables connected to this
multimeter and the bus cables connected to the controller, etc., any
longer than necessary. Also, be sure to use the bus cable in a range
that does not exceed its standard length. The length of all bus
cables is (the number of equipments connected to the bus) x 2 meters or
less, and must not exceed 20 meters. Standard bus cables provided for
this equipment are as listed in Table 4-2. ‘

Table 4 - 2 Standard Bus Cables (to be purchased at cost)

Length | Cable name
0.5m | 408JE-1P5
m 408JE-101
2m | 408JE-102
4m | 408JE-104

The bus cable connector are the piggy-back type comprising both a male
and a female connector. No more than three bus cables should be

connected together, and they must be firmly secured with connector
setscrews.

(4) After checking the power supply conditions, grounding conditions, and

(5)

setting conditions when necessary, turn ON the power to each component
equipment. Be sure to set the power of all equipments to ON. If any
equipment is not set to ON, the operation of the whole system is not
guaranteed. '

When connecting or disconnecting a cable, be sure to first remove the
power cable from the socket.
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4.4.2

m
(2)

(3)

Preparations for Operation

Prior to the execution of measurement from the GPIB, make the
following preparations:

Connect a measured object to the R6561.

Check the following three points with the GPIB key on the front panel:
(a) Device address (0 to 30)

(b) R6561 address mode (Addressable/Talk only)

(c) Format mode when measurement data is output (Header ON/OFF)

Make any other ‘settings on the front panel as necessary.

*1 For the setting method, see Section 2.7.
*2 For device addresses :

The device address is written -in ASCII code, not in numerics of 0 to

30, in the controller according to its type. See Table 4-3 in this
case.
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Table 4 - 3 ASCII Code Coordination Address Codes Table

Decimal code

ASCII code
character
LISTEN | TALK
SP @
! A
n B
# C
$ D
$ E
& F
' G
( H
) I
* J
+ K
' L
- M
. N
/ 0
0 P
1 Q
2 R
3 S
4 T
5 U
6 \Y/
7 W
8 X
9 Y
: Z
; [
< \
= ]
> -

00
01
02
03
04
05
06
07
08
09
10
"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
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4.4.3 General Notes on Operation

(1) Note on Use of Only Mode

CAUTION

When this equipment is used in the talk only mode, do not operate the
controller concurrently.

When the controller is used in the talk only mode, normal operation is
not guaranteed.

(a) For the method of setting the equipment to the talk only mode, see
Section 2.7.

(b) Set the address mode of the mated equipment connected to this
equipment through the bus line to the talk only mode.

(2) Note when the Address Setting is Changed during the Operation

This equipment continues operation as is when the address is changed
during operation. When the address is specified a new from the
controller before its change, the equipment ignores it. Consequently,
it is then necessary to set the program to the new address.

(3) When the power is turned ON, and upon receipt of commands, this
euipment enters the status shown in Table 4-4.

(4) when the "ATN" request interrupts in the middle of message transfer

between devices, the "ATN" has priority and the previous status is
cleared.
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Table 4 - 4 Status Change by Command

Talker Listener | Remote SRQ

(with (with (with (with Status | Send
Command/code lamp lamp lamp lamp byte data

provided)| provided) | provided) provided)
POWER ON Clear Clear Local Clear Clear Clear
IFC Clear Clear —_— —_— —_ —_—
"DCL"/"SDC" command Clear — —_— Clear Clear Clear
nCcrk/nz"*% code Clear Set Remote Clear Clear Clear
"GET" command Clear _ — Bit b0 |Clear

cleared
"E"* code Clear Set Remote Bit b0 |Clear
cleared
TALKER specification Set Clear _ -
for this equipment
TALKER CLEAR command Clear —_— -_ - — -
LISTENER specification| Clear Set . _ ___ .
for this equipment
LISTENER CLEAR command —_— Clear — b I -
Serial polling _ Clear —_— Clear _ —
Note: " "* indicates a program code.
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4.5 Talker Format

The output data is output in ASCII code.

The talker format is divided into a general format and STATISTICS
computation output format.

The following is a description of these two formats.

4.5.1 General Format

(1) ...

XXYZ +/-dd.ddddd E+/-dd CR/LF (EOI)
N\ / \ § / “——/ | —
Header
Mantissa

Exponent

(® Dpelimiter

Here, a part
There are 12

(a)
(b)
(c)
(4)
(e)
(£)
(9)
(h)
(i)
(3)

XXYZ +/~-
XXYZ +/-
XXYZ +/-
+/=-
+/=
+/-
XXYZ +/-
+/-
XXYZ +/-
+/=

of the general format indicated in (1) is shown below.
patterns in the general format as follows:

dd.ddd
dd.ddd
dd.ddd
dd.ddd
dd.dadd
dd.ddd
dd.dddd
dd.dddd

E+/-dd CR/LF (EOI)
E+/-dd  LF
E+/-dd (EOT)
E+/-dd CR/LF (EOI)
E+/-dd  LF

E+/-dd (EOI)
E+/-dd CR/LF (EOI)
E+/-dd (EOI)

dd.ddddd E+/-dd CR/LF(EOI)
dd.ddddd E+/-dd (EOI)

The above patterns can be summarized as shown in Table 4-5 when

divided into hecader, number of measured digits, delimiter, and the
number of characters (bytes).

4 - 12

Jan 16/90



R6561

DIGITAL MULTIMETER
OPERATION MANUAL

4.5 Talker Format

Table 4 - 5 Summafy of General Format

Since both "CR" and "LF" exist as ASCII code, the "CR"

byte, as is the "LF" byte.

Since the single-wire signal "EOI" is sent through a separate signal line,

Header Number of Delimiter Number of
measured digits | characters (bytes)
(a) ON 4-1/2 digit CR/LF (EOI) 17
(b) ON 4-1/2 digit LF 16
(c) | on 4-1/2 digit (EOI) 15
(d) OFF 4-1/2 digit CR/LF (EOI) 13
(e) | OFF 4-1/2 digit LF 12
(£) OFF 4-1/2 digit (EOI) 11 (Minimum)
(9) ON 5-1/2 digit CR/LF (EOI) 18
(h) OFF 5-1/2 digit (EOI) 12
(i) ON 6-1/2 digit CR/LF (EOI) 19 (Maximum)
(3) | OFF 6-1/2 digit (EOI) 13
CAUTION

it is not counted in the number of characters (bytes).

is counted as one

C) Header (four-digit alphabetical characters, or omitted) :

The header indicates the type of output data.

XXYZ

It is composed of

two-character main header (XX) and two-character subheader (YZ).

The main header (XX)

(a) Main header (XX)
(b) Subheader (Y)
(c) Subheader (2)

Type of computing function
Type of primary computation
Type of secondary computation

The header mode is omitted when set to OFF.

and subheader (Y¥Z) have the following meanings:

Table 4-6 shows the types of measuring functions, primary computation,
and secondary computation.

4 - 13
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Table 4 — 6 General Format Header

Main header (XX)

Type of output data

Dv
VL
R

RL

DC voltage

measurement

Low voltage DC measurement
HI-P mode resistance measurement
LO-P mode resistance measurement

Subheader (Y)

Type of primary computation and others

— (space)

HOHEW WU WO

off
Scaling

% deviation
Difference from the previous measured value (delta)
Multiplication with the previous measured value (multiply)

dB conversion
Effective value (rms)
dBm conversion
Resistance value temperature correction
Overscale delta
Computation error data

Subheader (2)

Tyep of secondary computation

— (space) | off
H Comparator (HIGH)
P Comparator (PASS)
L Comparator (LOW)
C STATISTICS computation (Sample size)
X STATISTICS computation (MAX)
N STATISTICS computation (MIN)
A STATISTICS computation (AVE)
K STATISTICS computation (P-P)
S STATISTICS computation (O)
Y STATISTICS computation (UCL, AVE+30)
Z STATISTICS computation (LCL, AVE+30)
Example: Actual example of general format headers
DVuw: Data of DC voltage measurement
DVMu: Data on which the primary computation (resistance value
temperature correction) is made after the measurement of DC
voltage '
RUTH: Data obtained when the primary computation (resistance value

temperature correction) and secondary computation are made
after the measurement of the HI-P mode resistance, and the
result is HIGH

4 - 14
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Note: The comparator result in the secondary computation is the same
header in either of the HIGH/LOW or LIMIT setting. Header "H"
is output when the result is either HIGH1 or HIGHZ, while header
"L" is output when the same result is either LOW!1 or LOW2. The
header when the result of COMPARATOR 1 computation is HIGH or
LOW becomes a space " ".

Mantissa (Polarity + decimal points + characters of 4-1/2 to
6-1/2 digit): +/- dd.dddd

The mantissa of a measured value is a variable length of 7 to 9 bytes
including the polarity and decimal points, to which the number of
digits corresponding to this equipment and the position of decimal
point are output.

The polarity is output in a "+" or "-" code when a DC voltage or low
voltage DC is measured, and in a " " (space) code when a resistance is
measured.

Table 4-7 shows the mantissa and exponent under various measuring
conditions.

Exponent ("E" + polarity + two-digit characters): E+/- dd
The data of the exponent is determined from a measuring function and
measuring range. This is because all measurement data is expressed as

a basic unit (V or Q).

Table 4-7 shows the mantissa and exponent under various measuring
conditions.

The mantissa is related to the unit of measuring range.
Pay attention to the unit of measuring fange and the numeric value in

the exponent in the same table. A relationship is seen between the
two as shown below:

uv : E-06
mv, ml: E-03
v, @ : E+00
kQ : E+03

Example: In the case of 1000mV range
1f the display of the mantissa is assumed to be 30.000, this
indicates 30mV. Since the exponent of this range is -3, the
numeric value can be obtained according to the following
equation:

30 x 1073 = 0.03 (V)

Where, 0.03 is the expression of 30mV in basic units (V).
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Table 4 ~ 7 Mantissa and Exponent Under Various Measuring Conditions

d:

Function

Range | Mantissa Exponent
DC voltage measurement | 1000mv | +/-dddd.ddd E-03
10V | +/-dd.ddddd E+00
100V | +/-ddd.dddd E+00
500V | +/-0ddd.ddd E+00
Low voltage DC 1000QV | +/-dddd.dd E-06
measurement 10mv | +/-dd.ddddd E-03
100mv | +/-dd.ddddd E-03
1000mvV | +/-dddd.ddd E-03
_ 10V | +/-dd.ddddd E+00
Resistance HI-P mode | 1000mQ2 dddd.ddd E-03
measurement 10Q dd.ddddd E+00
1009 ddd.dddd E+00
10000 dddd.ddd E+00
10k§2 dd.dddd E+03
LO-P mode 100mQ2 ddd.ddd E-03
1000mQ2 dddd.dd E-03
10Q dd.dddd E+00
1008 ddd.ddd E+00
10008 dddd.d E+00

a numeric character from 0 to 9

* In the case where the measurement

XXE

messages are output:

(depending on the measurement data)

exceeds the range, the following

XXE 99999.E+19 (when 4-1/2 digit are measured)
XXE 999999.E+19 (when 5-1/2 digit are measured)
9999999.E+19 (when 6-1/2 digit are measured)

XXO +/-99999.E+19 (when 4-1/2 digit are measured)
XXO +/-999999.E+19 (when 5-1/2 digit are measured)
XXO +/-9999999.E+19 (when 6-1/2 digit are measured)

In the case of computation errcr, the following messages are output:

Note: Both the mantissa and exponent, when a computation is executed,
output the number of digits and the position of the decimal

points corresponding to the display of this equipment as in the
general format.

For the output format of the STATISTICS computation, see
Section 4.5.2.

4 - 16
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(® Block Delimiter
This delimiter is output to indicate the end of one set of data.

The block delimiter can be selected from among the following three
types according to program code "DL4".

(a) Outputs two-byte "CR" or "LF" data, and single-wire signal "EOI" at
the same time as "LF" is output.

(b) Outputs one-byte "LF" data.

(c) Outputs the single-wire signal "EOI" simultaneously with the last
byte of data.

CAUTION

Since both "CR" and "LF" exist as ASCII code, the "CR" is counted as one
byte.

Since the single-wire signal "EOI" is sent through a separate signal line,
it is not counted in the number of characters (bytes).

4.5.2 Output Format in Execution of STATISTICS Computation

XXYC ddddd ,
&

XXYX+/~-ddd .ddddE+/-dd,
XXYN+/~ddd.ddddE+/-dd,

Sample size

Maximum value
Minimum value

XXYA+/-ddd .ddddE+/-dd, Average
XXYK+/~ddd .ddddE+/-dd4d, peak to peak
XXYS+/-d.44dddddE+/~-dd, c

XXYY+/-ddd.ddddE+/-44,
XXYZ+/-ddd.ddddE+/~dd, CR/LF(EOI)

®

Average +3 ¢
Average -3¢

%0 o0 %0 oo o0 s oo

Sample Size
String Delimiter
Block Delimiter

The result of STATISTICS computation is output (eight items).
C) Sample Size

Header + the number of five digits. The other seven items (the
maximum value to average -3 ) are the same as Section 4.5.1 (1),
General Format.
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C) String Delimiter
This delimiter is output to indicate the end of one string. The
string delimiter can be selected from among the following three types
depending on program code "SLd":
(a) " ’l'
(b) " " (space)
(c) "“CR/LF"
C) Block Delimiter

The content indicated in this block is the same as Section 4.5.1 C),
Block Delimiter.

* In the case of the step output mode, the string delimiter in the
above format is replaced with the block delimiter.
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4.6 Listener Format

This equipment can control the setting of each parameter and operation
using the controller.

Table 4-8 shows the program code corresponding to each parameter.

Table 4 - 8 - Program Code (1 of 7)

Item Code Content
Measuring function | F1 * | DC voltage measurement (VDC)
F2 Low voltage DC measurement (LOVDC)
F3 HI-P mode resistance measurement
(HIP OHM)
F4 LO-P mode resistance measurement
(LOP OHM)
Measuring range R4 d =0 to 8
d=0 * [ See Table 4-9.
Sampling mode MO * | RUN
M1 HOLD
Control parameter aAC This code implements AUTO CALIBRATION.
CI ddad ddd: 0 to 999

=1 * | This code specifies the interval to

(Unit: minute)

0 + off

1 to 999: Can be set with an interval
of one minute

This code specifies whether or not the
AUTO ZERO CALIBRATION function is

adopted.
AZO off
AZ1 * | on

This code specifies the BUZZER mode.
Bz0 off

BZ1 onl

(when the result of comparator
computation is HIGH/LOW)

BZ2 on2 :

(when the result of comparator
computation is PASS)

* Initial value
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Table 4 - 8 Program Code (2 of 7)

Item Code Content
Control parameter | CFdl, d2 This code specifies the computing
. function.
di1, d2=0 * |dl: 0 to 8, primary computation mode
0: off
1: scaling

2: % deviation

3: Delta (difference from the
previous measured value)

4: Multiply (multiplication with the
previous measured value)

5: dB conversion

6: rms (effective value)

7: dBm conversion

8: Resistance value temperature

correction
d2: 0 to 3, Secondary computation mode
0: off

1: COMPARATOR 1 (when constant
HIGH/LOW is used)
2: COMPARATOR 2 (when constant LIMIT
is used)
3: STATISTICS computation
- Both d1 and 42 cannot be omitted.

This code specifies whether to execute
the computing funcion.

coo * | of£

Co1 on
These codes specify the analog output
mode.

DAO * | off

DA1 Outputs low order three digits of the
displayed data.

DA2 Outputs low order three digits of the
displayed data with the offset (500)
added.

DA3 Outputs low order two digits of the
displayed data.

DA4 Outputs low order two digits of the
displayed data with the offset (50)
added.

* Initial value
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Table 4 - 8 Program Code (3 of 7)

Item Code Content
Control Specifies the GPIB output format.
parameter | HO No header is added when the data is
output.
H1 * | Header is added when the data is
output.
These codes specify the integrate time.
ITO 1PIC
IT1 * | 5PILC
IT2 10PLC
IT3 20PLC
IT4 50PLC
ITS 100PLC
KNd..d d..d: 2 to 10000
d=2 This code specifies the sample size in
the STATISTICS computation.
Kn +/-4..4 E+/-d +/-d..d: Mantissa data
Code + numeric characters in
less than seven digits +
decimal points
-1999999 to 1999999
KnMD E+/-d : Exponent data
"E" + code + one-digit
n=X,Y,12 numeric character
: 0 to 9
X, 2=1, ¥=0 * | Constants used in computation are set

as follows:
- Decimal points can be omitted.

- When the previous measured value is
set as a constant, use "KnMD" (n =

X, Y, 2).
- The exponent data can be omitted.
HI1 +/-d..4 E+/-d +/-d..d: Mantissa data
Code + numeric characters in
HI2 +/-d4..4 E+/-d less than seven digits +
decimal points
Lo1 +/-d..d4 E+/-d -1999999 to 1999999
| E+/-d : Exponent data
LO2 +/-d..d E+/-d "E" + code + one-digit
numeric character
0 to 9 .
HI=1, LO=0 * | Constants used in the COMPARATOR

computation are set as follows:
- Decimal points can be omitted.
- The exponent data can be omitted.

* Initial value
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Table 4 -~ 8 Program Code (4 of 7)

Item Code Content
Control LI +/-d..4 dE+/-d +/-d..dE+/-4, d..d, d..d
parameter | | []eeememee- ‘ - 1 [ - l
a..d, d..d | : :
X ' %2
5 %1

]
Reference value
Reference value

=1 * | Reference value:
$1=10 * Mantissa data;
$2=10 * | Code + numeric characters in less than

seven digits + decimal points

-1999999 to 1999999

Exponent data;

"E" + code + one-digit numeric

character

0 to 9

%1, $2: 0.000 to 100.0

Decimal points + numerical characters

in less than four digits

These codes are used in the COMPARATOR

computation to set a judgment level as

+/- % to reference value as follows:

- Decimal points can be omitted.

- The exponent data of reference value
can be omitted.

— The %1 and %2 data cannot be omitted.

These codes specify the power supply
. frequency in use.

LF50 50Hz

LF60 60Hz

These codes specify the number of
measured digits.

RE4 4-1/2 digit (11999)
RE5 5-1/2 digit (119999)
RE6 * | 6-1/2 digit (1199999)

These codes specify whether or not the
NULL function is executed.
NLO * | off

NL1 on

* Initial value
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Table 4 - 8 Program Code (5 of 7)

Item Code Content
Control parameter These codes specify whether or not the
SMOOTHING function is executed.
SMO * | off
SM1 on
TId..d d: 2 to 100
da=10 * | This code specifies the number of

smoothing times.

Specifies the output mode of the
result of STATISTICS computation.

SHO * | Step output mode to output data units
one by one

(Use the "RN" code from the second
data on.)

SH1 Continuous output mode to output eight
data units consecutively.

RN This is an effective code when the
step output mode is specified. For
data after the second order among
eight types of data, this code
requests the output of the next data.

Others 1 B Measurement start instruction code
This has the same meaning as the
"PRIG" key on the frorit panel.

This code implements the same process
as the "GET" command.

o] This code initializes the setting for
the GPIB.

This code implements the same process
as the "DCL" and "SDC" commands.

2 This code sets each parameter to its
initial value.

This code also executes the program
code "C" process.

These codes specify whether or not the
SRQ signal is transmitted. ’
so Transmits the SRQ signal.

Si * | Does not transmit the SRQ signal.

* Initial value
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Table 4 ~ 8 Program Code (6 of 7)

Item Code Content

Others When multiple data units are output
(output of the STATISTICS computing
results), this code specifies the data
(string delimiter) to be output as the
delimiter of each data as follows:

SLO * | Outputs ",".
SL1 Outputs " " (space).
SL2 Outputs "CR/LF".

These codes specify a block delimiter
when data is output.

DLO * | Outputs the single-wire signal (EOI)
when "CR/LF" and "LF" are output.

DL1 Outputs "LF".

DL2 Outputs the single-wire signal (EOI)

when the last data is output.

Ccs This code clears the status byte to 0.
When the SRQ signal is generated, this
code sets the signal to FALSE (stops
the signal transmission).

Msddd ddd: 0 to 255

=0 * | This code masks the specified bit of
the status byte.
The bit to be masked is specified by
ddd and the bit set at "1" is masked.
(A decimal set by ddd is converted
into a binary value and then masked.)
However, bit 6 (RQS) cannot be masked
(although it can be set).

Bie 7 6 5 4 3 2 1 0

StatuS | lecalccclecalecclccalcaa]ana

Byce 28 64 32 16 & 4 2 1

TE This code is used to execute self
diagnosis.

* Initial value
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Table 4 -~ 8 Program Code (7 of 7)

Item

Code

Content

Others

SD+/"do 'd

+/-do od:

to the display.

Code + numeric characters in
less than seven digits +
decimal points

Executes the setting and calibration

of a calibrated value.

Specifies the calibration of zero

point or full scale depending on the

value of +/-d..d.

- For the setting range, see the
chapter on calibration.

- d..d permits only the data in fixed
point representation.
an exponent is not permitted.)

- Set d..4 to the data corresponding
(If the display is
a 10V range, the range becomes 10V

when d..d=10.

- Code (+) can be omitted.

(Data having

Table 4 - 9 Measuring Range Code of R6561

Code VDC LOV DC | HIP OHM | LOP OHM
0 auto auto auto auto
1 - 1000wV | - -

2 - 10mV - -

3 - 100mv - 100m
4 1000mvV | 1000mv | 1000mS2 1000mQ
5 10V 10V 10Q 10Q
6 100V - 100Q 1008
7 500V - 10008 10008
8 - - 10kQ -

4 - 25
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[Important Points when Program Codes are Set]

(1) The number of program code characters which can be received at a time
is 50 max.

(Commentary)

In this equipment, a program code when received is continuously read
in the internal buffer and a process corresponding to that program
code is performed at the time a terminator is received. Consequently,
a restriction is imposed on the number of program code characters
which can be received at a time.

The maximum number of characters which can be received at a time is

50. Note that " " (space) codes in the terminator and string are not
included in this number of characters.

(2) Transmit "LF" (¥12) code in the last of the string of one line.
(Commentary)
Transmit "LF" (¥12) code in the last of the string of one line. (It
may be replaced with "CR"/"LF".) When the "LF" is not transmitted,
output the single-wire signal "EOI" when the last character is
transmitted. (Both "LF" and "EOI" may also be output together.)
When neither the "LF" code nor "EOI" signal is output, the end of the
string cannot be detected, causing the operation to stop under the
hand-shake wait status.
Terminators allowed to be used follow:
- CR/LF (EOI)
- LF (EOI)
- CR (EOI)
- (EOI)
- CR/LF
- LF

(3) Multiple descriptions can be made in one string in each program code.
(Commentary)
Example:
"FIR4AM1": Allows omission of the delimiter of each program code.
"F1,R4 ": "," is used as the delimiter of each program code.
"p1 R4" : " " (space) is used as the delimiter of each program code.
However, set the following program code independently:

" Cod "
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(4)

(5)

(6)

(7)

(8)

Note on characters which can be used in remote programming
(Commentary)

Characters which can be used in remote programming are as follows:
"1" to "9" and "O"

"A" to "Z" and "a" to "z"

u'n, u.u' n+n' and "-"
"CR", wLF" , and " " (space)

Numeric characters
Alphabetical characters
Symbols

Others

ee e0 oo e

When any other characters is set, it is treated as a set error.
(Lower case letters "a" to "z" are treated the same as upper case
letters "A" to "Z".)

Note on format code which cannot be used during setting program
(Commentary)

In case any format code which cannot be used exists in-a set program,
the program is executed normally up to the program code immediately
pefore that code, but all subsequent codes are ignored.

Description of factors which cause a syntax error

(Commentary)

Factors causing syntax errors are as follows:

When a received string exceeds 50 characters (Received strings are
all ignored.)

When a nonexistent program code is received

When a set data exceeds the specified tolerance range
- When a unusable character is received

When these events occur, the error code is displayed in the panel
display block.

Listener codes which can be received in the CALIBRATION mode (when the
"EXT CAL" switch of the rear panel is in the ON status) are:

IiACll ’ IICSII ’ "DLd" ’ llLFddll ’ llMded" v llSD+/_d' .dll ' "SLd“
llcll ’ L} Fd" ’ "Hdll R llell R “Sdll ’ " le .

Listener codes which can be received in the output mode as the result

- of the STATISTICS computation are:

"cod" R “CS L] R llDLd" ’ |lMded“ ’ “RN" R llSHdll ' "SLd"
IICII' an", IlSdll' llle
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4.7 Service Request ("SRQ")

4.7.1

Outline

The service request is a function to interrupt the controller to let
it know the operating status of a equipment when it enters a specified
status.

The operating status is notified using a status byte.

When some equipments transmit the service request, the controller
searches for these equipments one by one in order. (This is called a
serial polling).

When a equipment is searched for, the controller transmits the SPE
(Serial Poll Enable) command to this equipment to let it know that the
status byte is ready to be received. Upon receipt of this command,
the equipment transmits the status byte to the controller. The
controller judges the operating status of the equipment according to
this status byte.

Service Request and Status Byte

When the "SO" mode is specified, this equipment transmits the service
request to the controller when a measurement ends or a undefined code
is received, etc.

When the service request is transmitted, the equipment transmits the
status byte to the controller through serial polling by the controller.

In case this equipment is specified as the "SI" mode, this equipment
does not transmit the service request, but does transmit the status
byte.

Each bit of the status byte is set depending on the operating status
of the equipment. When multiple factors occur concurrently, all bits
corresponding to each factor are set. Checking the status byte is
therefore recommended when the serial polling is executed by masking
factors not expected in advance or to judge it by unit of a bit.

All bits excepting bit 6 of the status byte can be masked using the
program code "MSnnn". When causing factors are all masked, bit 6 is
not set.

The status byte is all cleared to 0 (zero) when the power is turned
ON, the "SDC"/"DCL" command is received, and program codes wc", "2",
and "CS" are received. Figure 4-4 shows the relationship between the
operating status and each bit.
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MSB LSB
b7 b6 b5 b4 b3 b2 bl b0 (Bit position)
l-~Set: to "1" when the output ready data is generated.
Set to "1" when a syntax error occurs.
Set to "1" when the result of COMPARATOR computation
is R(H1) or R(L1).
Set to "1" when the result of COMPARATOR computation
is R(H2) or R(L2).
Set to "1" when the sampling of a specified time ends.
Set to "1" on reaching the smoothing of a specified time.
Set to "1" when one or more of bits 0 to 4 is "1".
Set to "1" when the EXT CAL switch is ON.
Figure 4 - 4 Relationship between Operation Status and each Bit
at the Service Request
4.7.3 Causes for Service Request

(n

(2)

(3)

Each bit of a status byte is set ("0"—>"1") or cleared ("1" —>"0")
due to the following causes:

Bit b0 (Generation of output ready data)

This bit is set when output ready data, e.g., measurement data and
computing result, etc., is generated. This bit is cleared in the
following cases:

- When data transmission ends

- When program code "E" or "GET" command is received under the status
where the sampling mode is set to HOLD

- When program code "SHA" to output the STATISTICS computing result is
received, and when program code "RN" is received in the step output
mode

Bit b1 (Occurrence of syntax error)

This bit is set when a setting error exists, such as the use of a

undefined program code or improper using conditions or format of a

program code in the course of remote programming.

This bit is cleared when the next remote program code is received.

Bit b2 (When COMPARATOR computing result is R(H1) or R(L1))

This bit is set when the computing result is R(H1) or R(L1) under the

status where the comparator is set in the secondary computation.
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(4)

(5)

(6)

(7)

This bit is cleared when the data transmission ends.
Bit b3 (When COMPARATOR computing result is R(H2) or R(L2))

This bit is set when the computing result is R(H2) or R(L2) under the
status where the comparator is set in the secondary computation.

Bit b4 (End of sampling of a specified time)

This bit is set in the following cases in the execution of the
computation to specify the sample size:

- When the computing result is output each of "X" times of sampling in
the execution of the RMS computation

- When "N" times of sampling are executed in the execution of the
STATISTICS computation

- When the RMS computing result is output each of "X" times of
sampling during execution of both the RMS and STATISTICS
computation, and when the computation reaches "X" x "N" times and
the computing result is the RMS - STATISTICS computing result.

This bit is cleared in the following cases:

- When the data transmission ends

- When the computing function is set to OFF

- When program code "SHd" to output the STATISTICS computing result is
received, or when the HOME key is pressed

Bit b5 (Specified number of times of smoothing)

This bit is set when the sampling reaches "SM TIME" in the execution
of smoothing and the result of smoothing a specified number of times
is output.

This bit is cleared in the following cases:

- When the data transmission ends

- When the smoothing function is set to OFF

- When the measuring function, range, integrate time, or the number of
smoothing times is changed during the execution of the smoothing.

Bit b6 (Service request)
This bit is set when one or more of the bits 0 to 5 are "y,

This bit is cleared when all of the bits 0 to 5 are "o".
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(8) Bit b7 (EXT CAL switch ON status)

This bit is set when the EXT CAL switch of the rear panel is set to
the ON status (CALIBRATION mode) .

This bit is cleared when the same switch is set to the OFF status.

The status of this bit does not influence bit 6. (This does not cause
the transmission of SRQ.)
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4.8 Operation Flowchart

Figure 4-5 shows an outline flowchart of the equipment operation.

Preparatory operations
for measurement

Reset

by "IFC".

Set the data send mode
to "SO0" or

ﬂ51" .

others.

Set the range and

Is it a syntax
error?

YES

NO

the "E" or
command .

When the sample mode is
HOLD, start the
measurement by means of

” GET ”

End of measurement

cified

YES

-NO

NO

Transmission of "SRQ"?

Transmit the status
byte in response to
serial polling from the
controller.

Transmit the data.

| YES

Has<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>