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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 ADC Corporation (hereafter referred to as ADC) bears absolutely no re-
sponsibility 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 ADC, the protection provided by the equipment may be im-

paired.

* Warning Labels

Warning labels are applied to ADC products in locations where specific dangers exist. Pay care-
ful 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 ADC 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

FOE-ANZENAO0O

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 protective
conductor 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-
so, 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.

* 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.

» Safety Marks on the Product

The following safety marks can be found on ADC products.

& :  ATTENTION - Refer to manual.
@ : Protective ground (earth) terminal.
q . 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 ADC 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.
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Safety Summary

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.
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:

Safety-4

An area free from corrosive gas
An area away from direct sunlight
A dust-free area

An area free from vibrations

Altitude of up to 2000 m

Direct sunlight O

CCorrosive
LX) 0

LA VAT Y2 V2e V2e Vie V2 Vg

Vibration

Figure-1 Environmental Conditions

Operating position

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

To prevent the internal temperature
from rising, cooling fans are installed
in some instruments.

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

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.

——1 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 Vat10 A Straight: ~ A114009
Black (Option 94)
2 m (6 ft) Angled: A114109

FOE-ANZENAO0O
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1.1 How to Use This Manual

BEFORE POWER ON
How to Use This Manual

This manual is intended to be
used by the user who is
familiar with electronic
measuring devices. Figure 1 - 1
shows the basic configuration
of this manual.

The user who uses a digital
multimeter should read the
manual from its beginning.

An experienced user is enough
to read Section 2.1 of panel

layout and Section 2.3 of
measurement flowchart of

Chapter 2.

Introduction to TR6871 (Section 1.2)
Prerequistits (Section 1.3).

Basic System Operations (Chapter 2)

Panel layout (Section 2.1)

Preparation before measurement

(Sections 2.2 to 2.7)

Measurement parameter setup (Section 2.8)

Calculation functions (Section 3.1)
Data memory function (Section 3.2)

GPIB (Chapter 4)

Plug-in Accessory Operations (Chapter 5)
TR13010 binary output unit (Section 5.1)
TR13011 BCD output unit (Section 5.2)
TR13013 relay output unit (Section 5.3)

Inspection, Calibration and
Maintenance (Chapter 6)

Performance and Specifications
(Chapter 7)

Operating Principles (Chapter 8)

Terms and Definitions (Section A.1)

Figure 1 - 1 Manual Configuration
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1.2 Introduction to TR6871

1.2 Introduction to TR6871

The TR6871 digital multimeter provides the highly flexible measuring
functions of five types of parameters: DC voltage, AC voltage (true rms),
DC current, AC current, and resistance. The multimeter has two slots for
module insertion. The measurement functions and measurement range can be
expanded by simply adding optional modules.

Up to 2,000 times per second of high-speed sampling has been realized
based on the advanced A/D conversion technologies. Typical applications
are high-speed data acquisition and measurement with the automatic test
equipment. '

In addition, the TR6871 provides the digital memory function (allowing up
to 10,000 data sets to be stored) with high-speed data sampling,
pre-trigger functions allowing high-speed and individual event triggering,
NULL function for easy offset calibration, digital smoothing functions,
powerful arithmetic calculation for measurement data processing. The
integration time, measurement cycle, and trigger delay time can be set for
flexible measurement in various applications. The measurement reliability

has greatly been enhanced through self-diagnostic functions and software
calibration.

The TR6871 provides the standard full-remote control functions, analog
output, trigger input, measurement end signal output via the GPIB.
Optional accessories are: TR13010 binary data output unit, TR13011 BCD
data output unit, and TR13013 relay output unit. These options allow an
interface with other devices, recording of data on an analog recorder, and
other applications in both the laboratories and factories.

The following summarizes features of the multimeter.
- High-precision DC voltage and resistance measurement with 6 1/2-digit
display (up to 1999999) in 0.5 ppm resolution and overrange measurement

of up to 7 1/2-digit display (up to 19999999)

- High-precision DC current measurement with 5 1/2-digit display in 5 ppm
resolution and overrange measurement of up to 6 1/2-digit display

- High-speed data sampling (up to 2,000 times/sec in 4 1/2-digit
measurement)

- Easy change of integration time setup (9 types of setup) and highly
reliable measurement against noise

- Flexible module architecture allowing up to 2 optional modules to be
attached for satisfying various application requirements

- Expandable measuring range
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Data memory function (for storage of up to 10,000 data) and pre and
delay triggering functions

Null function allowing one-touch offset correction
Digital smoothing functions provided
Software calibration allowing very easy calibration

Panel-compatible GPIB interface, trigger input, and measurement end
signal output terminals are included as standard.

A/D converter output terminal is also provided as standard for to allow
monitoring by using analog signals.

Powerful arithmetic operation functions are also provided for dB, dBm,

rms, statistic processing, and wire resistance temperature correction
(20°C)
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1.3 Before Use
1.3.1 Check of Attachments
Upon receipt of this equipment, run checks thereon as shown below.
C) Run visual checks against any and all damages or imperfections.

() Check the guantity and rating of standard accessories to assure their
conformance with Table 1-1.

Should there be any flaw, or damage, or missing or imsufficient part,
contact the nearest dealer or the sales and support offices.

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

concerned.

Table 1 - 1 Standard TR6871 Attachments

Accessory Model # Stock No. Q'ty Remark
Power cable |A01412 DCB-DD3130X01 1
Input signal|MI-37 DCB-MM0412-1 1 For voltage, current, and
cable 2-wired cable resistance
measurement
A01005A AAA-AQ01005A 1 For 4-wired cable resistance
measurement
Power fuse Slow blow |DFT-AGR6A-2 For 100/120 VAC
fuse 0.6A
(313.600)
2
Slow blow|DFT-AHR3A-1 For 220/240 VAC
fuse 0.3A
(MDL~-0.3A)
Protective Slow blow |DFT-AA2A-1 2 For DC/AC current protection
fuse fuse 2A during measurement
(EAWK2A) Slow blow fuse 2A
Instruction _ ETR6871 1
manual
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1.3.2 Ambient Conditions

1.3.3

(n

(2)

Use the multimeter in the temperature of 09C to +40°C and relative
humidity of 85% or less (70% RH or less in the 10MQ range).

Avoid using the multimeter in the excessive dust, direct sun light, or
corrosive gas. Also protect the multimeter from excessive vibration
or mechanical shock.

Power Supply and Fuses
Power Supply

The source voltage of either 100VAC (covering 120 or 220VAC) *10% or
240VAC (covering 207 to 250VAC) can be used by setting the power
connector card.

Make sure that the source voltage matches the number identified at the
left~-hand side of the card.

Plug the power cable only when the POWER switch is turned off.
Power Cable

To prevent any possible electrical shock, always ground the multimeter
if it is powered by the commercial power supply. The power cable plug
has 3 pins. The center round pin should be grounded. When using the
A09034 adapter of accessory kit, ground the adapter ground pin (see
Figure 2 - 1 (a)) or rear panel GND terminal.

Use the A09034 adapter or equivalent that meets the applicable
electric appliances safety regulations and standards.

The adapter has 2 pins whose width differs from each other. Plug the
adapter into receptacle in the correct direction. Use the KPR-13
optional adapter if necessary.

Ta AC power

} A09034 adapter
receptacle

Ground pin
3~pin power plug

This pin' should A09034 adapter
be grounded.

(a) (b)

Figure 1 - 2 Power Cable Plug and Adapter
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(3) Frequency
The line frequency should be 50 or 60Hz.
For the power frequency setup, see Subsection 2.8.18 "Line frequency".

(4) Fuse Replacement and Modification of Source Voltage

CAUTION
Before replacing a fuse, always unplug the power cable from the receptacle.

The power fuse is mounted in the power connector on the multimeter
rear panel. When replacing the fuse, unplug the power cable from the
multimeter power connector and slide the plastic cover of the fuse box
(located at the right to the power connector) to the left. Pull out
the FUSE PULL lever, and the fuse can be removed.

Replace the blown fuse with a new one that meets the fuse capacity
standards (see Table 1 - 2).

Table 1 - 2 Fuse Capacity Standards

Card Setup Voltage |Fuse Capacity
100VAC 0.6A
120VAC 0.6A
220VAC 0.3A
240VAC 0.3A

Fuse

Plastic cover

Figure 1 - 3 Replacement of Power Fuse
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(5)

When using the multimeter at the power voltage different from the card

setup, the new voltage should be set on the power card located below
the fuse (see Figure 1 - 3).

When the fuse is removed, the power card indicating the setup voltage
(100, 120, 220, or 240VAC) can be accessed below the FUSE PULL lever.
Carefully pull out this card, change the card direction so that the
desired power voltage mark faces upward and locates at the left side,
and insert the card into the slot. Now, the multimeter can operate at
the power voltage indicated by the card.

Preheating Time

All multimeter measurement functions can be used just when the power
supply is turned on. However, to obtain the measurement performance

satisfying the certain accuracy, preheat the multimeter 60 minutes or
more.
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1.3.4 Module Mounting Procedure

(1) Remove the blind panel \‘\\\\\\\\\\\
from the multimeter
rear panel.
(2) Carefully insert the 7

module along the rails

mounted inside the
multimeter.

(3) When the module stops
sliding, rotate the
lever located at the
bottom of the module
in the arrow direction
shown below, and insert
the lever into position.

/
S N

~—y
Rotate the lever in Pull out the
the arrow direction. lever.
Insert Remove (1) Pull out the lever at the

bottom of the module and
carefully remove the
module from the multimeter.
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2. OPERATION METHOD - 1 (PARAMETER SETTING)
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2.1 Description of Panel Functions

(1) Front Panel

1it, that measurement is
under way)

[See subsectlon 2.1.2 (2).]

(ADUDJ}TEGTI DIGITAL  MULTIMETER TREBT71 prepr— :]
re 00 KAND YOLT \NT TRt et W
m. -eor awer
<L e
Qo a
' olom =l
-y e -~ e 'l::':l'.o"l oe ~A M N wTe .‘.2‘ w - il Em Ll st
EIESEIED o
it O O
- =
a3 | O n[:] mio e jro- -t
D Oeas SD-raians @ s o | visn
o v
w (] N :]
BUSY lamp (Indicates, when LCD unit (Displays measured

data, including units
decimal point, "-" poiarity,
etc., and control parameter
data settings.) :

[See subsection 2.1.2 (1).]}

SRQ —
495955839389 -
. . . . . L] . . Lm-.
EGAL  HIGH  PASS Low RMS MAX MIN AYE [ RMT—
i i 1 1 i i i |
Computing function lamps ——— GPIB status lamps (Indicate
522%3352 gng g‘g‘“g‘r“téag the device status of the
FUNCTION section and on the gquégmer.\;: being controlled
LCD unit.) [gee subsection 2.1.2 (3).]
FUNCTION RANGE
TV DC ¥ AC 2wn A DC ~A_AC AUTO DOWN
C_JC_Jly B J=L -(¥] -
TAZERD DACME]JVL) A CAlj Caachoc BUZZER o/A D OUT
FUNCTION key bloci(Used to T mebsutoment fangs for sach
select a mea_surement .meagurement function [See
function.) section 2.5.]
DC voltage mea_sq_tement -
AC voltage measurement-_—j
(AC+DC) voltage measurement
2-wire system resistance_
measurement
4-vire system resistance —!
measurement
DC ‘current measurement’
AC current measurement —————————
(AC+DC) current measurement ————J
[See section 2.4.]
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POWER [ SAMPLING DATA ENTRY
MODE ETORE COMPUTE IT 61 NULL
2% o (O |E E L) E )
CJsras | 51 é?%i aiiﬁn C;ﬁ:i :%:: éﬁ#&
e () JE JO) O] L]
, N HIGHALOY SM TIME . LIMIT NS TEST

Power switch;

Sampling mode kéy/lamp block Parameter setting key block
Sampling mode indicator lamps _| [See section 2.8.]

Sampling mode (RUN, SINGLE,
and MULTI) selector keys

}Y Trigger signal input key

HI Lo
©
INPUT ISV PX WAXH AN PX MAX|
CIman
slens | ©©

6FB | [Jrowr &

14 L= A A FUSE
L vr/N p/aMn Tr/mA (2A)

REMOTE status release ke
[See subsection 2.1.1 (4).)

‘— Selector key for FRONT or

REAR input terminals
Ingut terminal block [See [See subsection 2.1.1 (5).]
subsection 2.1.1 (7).}

Key used to specify whether
or not the FRONT or REAR
inpypt terminals LO and GUARD
are to be short-circuited
[See subsection 2.1.1 (6).]

Key/lamp block for input. L oOverload protection fuse

: 2A) for AC/DC current
terminals located in the (
left/right module of the measurement
equipment
TR6871 j
O O

Module storage box (Left) Module storage box (Right)
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(2) Rear Panel

C

o0 T L e RS e e 0T e B

e,

e """‘I
E m-l;rv hdiel
207 | 190- 03V
~ine RYaMXC 4 paov] i
[
- :
0o_ 0o
6

B3 Q|

® @ L _1"1® &
O}
@i
o/
:'3
P
i
®

(

— GPIB connector (Used to

provide external control of
the equipment from GPIB)

WY NT AT TONTS P

SH1 AHL TO

4 8R1 RL1 PPO DCi DT1 CO E2
GP-18

SET |"VLINE V [FUSE
100v| 90-110V
120v] 103-132v
220V 198-242Y

B3IVA MAX 240V| 207-250V
AYLINE Galesne. A 29
oD

TO04A

T03A

av/l

L R L e C S—C GND (Grounding) terminal

[See subsection 2.1.1 (9).]

'— AC power connector [See
subsection 2.1.1 (8).]

Analog signal output —— EXT CAL key (For external

connector (Used to output calibration of each
measured data in analog form) measurement function)

[See subsection 2.1.1 (10).]

Control signal connectors
(TRIGGER input terminal and
COMPLETE output terminal)
[See subsection 2.1.1 (11).]

2 -4 Aug 25/87



TR6871
DIGITAL MULTI-METER
OPERATION MANUAL

2.1 Description of Panel Functions

| REAR input terminals (Rear panel input terminals
for DC, AC, or AC+DC current/voltage measurement)

o { } o Accessory space (For connection of

TR13010 binary output unit, TR13011
BCD output unit, and TR13013 relay
output unit)

Note : Be sure to leave the
accessory cover mounted when

no accessories are in use.

CAUTION

For current measurement, use only one of the FRONT and REAR sets of input
terminals.

Current measurement is possible only when the INPUT key is set to the
FRONT position, irrespective of whether the input terminal block on the
front panel is being used or that on the rear panel is being used.
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2.1.1

(1)

(2)

(3)

(4)

Supplementary Description of Panel Functions
[Front Panel]
LCD Unit

The LCD (liquid-crystal display) section displays measured data
(including the units of measurement, the decimal point. and "-"
polarity) and control parameter data settings.

Data is displayed in ten digits: the first eight digits are provided
by a 7-segment LCD, and the remaining two digits are provided by an
LCD of a 5x7 dot matrix. The maximum data that can .be displayed is
"19999999" (7 1/2-digit display).

Of the first eight digits, the least significant digit becomes blank
during 6 1/2-digit display, the low-order two digits become blank
during 5 1/2-digit display, and the low-order three digits become
blank during 4 1/2-digit display.

If an excessive load (overcurrent or overvoltage) is applied, then the
message "OL" (overload) is displayed. The decimal point is also
displayed at this time to allow easy identification of the measurement
range being used during an overload.

BUSY Lamp

This lamp, which indicates that measurement is under way, lights up
during measurement or during output of recall data.

GPIB Status Lamps

These lamps indicate the device status of the equipment when it is
placed under the control of GPIB.
The SRQ lamp lights up when the equipment transmits a service request

signal to the controller.

The TLK lamp lights up when the equipment enters a talker status in
which data can be transmitted from the equipment.

The LTN lamp lights up when the equipment enters a listener status in
which data can be received by the equipment.

The RMT lamp lights up when remote control is provided to the
equipment.

When the RMT lamp is lit, all panel keys are inoperative with the
exception of the LOCAL key.

LOCAL Key

The LOCAL switch is used to release the remote-controlled status of
the equipment (RMT lamp lit), thus allowing control of the equipment
from the front panel.

Note : The remote-controlled status cannot be released if the "LLO"
(Local Lockout) command is set using the GPIB.
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(3)

(6)

(7

INPUT Key (Selector Key for Input Terminal Block)

This key is used to select input terminals. It is-possible with this
key to select which of the two types of input terminals (FRONT and
REAR) is to be used for each measurement.

Pressing the key allows REAR input, and re-pressing the key allows
FRONT input.

LO-G SHORT Key

This key is used to short-circuit the LO and GUARD terminals of the
FRONT or REAR input terminals selected with the INPUT key.

Pressing the key causes short-circuiting of the above two terminals,
and re-pressing the key causes opening of the terminals.

FRONT Input Terminals

These input terminals, located on the front panel, are used for
measurement of DC, AC, or AC+DC currents, voltages, or resistances.

[Rear Panell]

(8)

(9)

AC Power Connector

This connector, which is used to connect the AC power supply to the
equipment, has a safety cover. Slide this cover to the right when the
power cable (supplied) is to be used.

Use of the card located within the connector makes it possible to
select any of the four types of supply voltages available.

GND (Grounding) Terminal
This terminal is used to ground the equipment. When using a power
cable together with the 2-pin adapter (supplied), be sure to connect

either the adapter pin (see Figure 1 - 2) or the GND terminal to
ground.
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(10) EXT CAL Key

This key is used for external calibration of each measurement
function. Normally, set the key to the OFF position.
If the key is set to the ON position, the ECAL lamp below the LED

display comes on.
(11) Control Signal Connectors

The TRIGGER input terminal is used to send a measurement start signal
to the equipment from an external device. The input signal is of the
TTL level, negative pulse type (pulse with : 100usec or more).

The COMPLETE output terminal is used to generate a strobe signal for
output of measured data or arithmetically processed data. The output
signal is of the TTL level, negative pulse type (pulse with : 100usec
or more).
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2,2 Power-On/Off Procedures
Note : Although all functions activate upon power-on, 30 minutes or

more should be allowed for warm-up to ensure the required
accuracy. .
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2.2.1 Power-on Procedure

(:) Pressing the POWER switch causes the entire display on the front panel

to appear.

At the same time, the various states of self-tests and

TR6871 are displayed and then the equipment enters the normal

measurement mode.

The following shows an operation flow starting with the power-on

action:

(__powEr oN )

Entire display on front
panel on

Program ROM test

NO
OK?

YES

Test of main unit and each
plug-in calibration data

Error message
"ERROR RO" display

NO

OK?

YES

&

Error message
"ERROR X CA" display

Backup test of each panel

i

Initialization of
all parameters

l

parameter
NO
OK?
YES
RAM test
NO
OK?
YES

Error message
"ERROR RA"

2-10

See section 7.2 for
details of error
messages. If error
message display
occurs during this
power-on procedure,
the equipment is
malfunctioning. 1In
such cases, turn
power off with the
error message left
on the display and

then contact the
nearest dealer or

the sales and
support offices.

X : Value
(ll 1 " tO Il7ll)
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N

Test of basic measurement

operations

NO

YES

Error message

"ERROR X AD" display |

X : Value

Entire display on front

panel off

Self-testing
of the TR6871

(ll"ll tO ll5ll)

is now complete, followed by display of the various states

Display of TR6871
revision number

software
"U. "

Display of power frequency

last used

"50 Hz"

Display of GPIB address switch

last used

"H-A-01 GP"

Display of

last used "

plug-in name

701 702 PI"

Display of

last used "

accessory name

13011 AC"

Equipment comes into normal

operation.

Left-side plug-in
name (Low-order
three digits)

u. 1

50 Hz

H-A-01 GP

701 702 PI

Right-side plug-in
name (Low-order
three digits)

If no plug-in names are in use,

(underline) is displayed.

AC

2 -1

None

Binary output unit
BCD output unit
Relay output unit
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2.2 Power-On/Off Procedures

(:) After the equipment has come into normal operation, first set the
power frequency (50Hz or 60Hz) using the following procedure:

[Setting procedure]

LINE parameter setting

SHIFT

Press the 0O key. Each of the
keys will then work as the
parameters inscribed below the

keys.

Press the (J key. The power

LINE
frequency setting last used will

then be displayed on the LCD unit.

(1)
DATA ENTRY
STORE COMPUTE 1T s1 NULL
S S e R S [ i
X/Y/2 CF RES DELAY SLOW
RECALL SMOOTH CHANGE SHIFT ENTER
F1 FJ 0. 0O CJ
HIGN/LOW SM TIME LIMIT NS TEST
(2)
INPUT
COMAIN
LOCAL SELECT
MDD O LEFT HO D
GPIB LINE
CORIGHT

h 0Hz

Power frequency selection

CHANGE ' (3)

g

Setting of power frequency completed

ENTER (4)

3

2 - 12

Select the power frequency (50Hz
or 60Hz). Each time thecuﬁiﬁskey
is pressed, the display changes as
follows:

50Hz > 60Hz
In this way, display the power

frequency setting on the LCD unit.

ENTER

Press the key. The power
CJ

frequency setting being displayed

will then be stored in memory.

This completes the

power-frequency setting sequence.
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2.2 Power-0On/Off Procedures

2.2.2 Power-off Procedure

Pressing the POWER switch with the power on will cause the power to
turn off. Built-in batteries provide backing-up of the parameters
that have been set, and thus they are retained even when power is
turned off.
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2.3 Measurement Flowchart

2.3 Measurement Flowchart

The flowchart of the operating procedure from power-on to the start of

measurement is shown below.

for details of the individual procedural steps.

(_ POWER ON )
|

Setting of integral time

(IT)
|

Setting of sampling
interval (SI)

Setting of the number of
display digits (RES)

l

execution interval (A CAL)

Setting of auto-calibration

ration (A ZERO) ON/OFF

Setting of Auto Zero Calib-

(See section 2.2.)

(See

(See

(See

(See

(See

SINGLE

subsection

subsection

subsection

subsection

subsection

, MULTI

2.8.1.)

2.8.2.)

2.8.9.)

2.8.4.)

2.8.3.)

Sampling mode

NO
___—«<::::§EE§tion to be

Trigger
to be used?

Setting of the number
of data samplings
(NS) to be stored

Input of trigger signal

(See
sub-

(See section
2.6.)

(See

section sub-
3.2.2.) section

(See
sub-

3.2.2.)

STORE NO
<:::::£E£Eti0n EE:EE:::>———____
used?

(See
sub-

section section

2.8.13

(Press
TRIG

[":].)

.) 2.8.13.)

|

Setting of delay time
from input of trigger
signal to start of
measurement

YES

Setting of the number
of data samplings
(NS) to be stored

See the relevant sections (or subsections)

(See
sub-
section
2.8.10.)

Input of trigger signal

|

Measurement

2 - 14

(Press
TRIG _)
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2.4 FUNCTION Section
[Functional description]

Keys in the FUNCTION section are used to select a measurement function.
The following functions are available:

=V DC
DC voltage measurement function Ei:]
. ~V AC
AC voltage measurement function Ei:]
DC+AC voltage measurement function Olacenc
A DC
DC current measurement function Ez:]
) ~A AC
AC current measurement function Ez:]
DC+AC current measurement function Clacene
. . . 2VQ
2-wire system resistance measurement function F])
4-wire system resistance measurement function O awg
FUNCTION
=V DC ~V AC 2WQ =A DC ~A AC
CJ EJ CEJ EJ L]
A Z2ERO A CAL
Cdacsnc Oawg . DBacenc

[Function setting]
Setting of a measurement function is quite easy.

First, select the desired measurement function by pressing the

corresponding function key. Setting is complete when the lamp of the
selected function lights up.

The procedures for setting the individual measurement functions are
described in detail below.

(a) Setting the DC voltage measurement function

=V DC
Press the EZ:] key. The lamp of
i INGTLON the key will then light up to
ey D C RN *-I
Ef (R (R H indicate that setting is complete.
‘ !'i 004, ""rN !NNIM:
RGN W LRGN G

2 - 15 Nov 2/89



TR6871
DIGITAL MULTI-METER
OPERATION MANUAL

2.4 FUNCTION Section

(b) Setting the AC voltage measurement function

~V AC
Press the E) key. The lamp of

the key will then light up to

K i indicate that setting is complete.

(c) Setting the AC+DC voltage measurement function

With the AC voltage measurement
~V AC

function set, press the F) key

bd
>3

i [ once again. The AC+DC lamp below

the key will then light to

indicate that setting is complete.

(d) Setting the DC current measurement function
A DC

Press the [ 7] key. The lamp of

the key will then light up to

2
>

GilifiL indicate that setting is complete.

(e) Setting the AC current measurement function
. ~A AC

Press the [ ] key. The lamp of

the key will then light up to

indicate that setting is complete.

(f) Setting the AC+DC current measurement function

With the AC current measurement
~A AC
I function set, press the ) key
€] once again. The AC+DC lamp below
Sacenc the key will then light to

indicate that setting is complete.
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(g) Setting the 2-wire system resistance measurement function

Q
Press the E{:] key. The lamp of
E“N{T i the key will then light up to

P

it

E
H

id

L indicate that setting is complete.

(h) Setting the 4-wire system resistance measurement function

. With the 2-wire system reésistance
UNGTLD i measurement function set, press
AiC 1: : A 2WEQ)
M i i the F "] key once again. The 4WQ
A i
i i t lamp below the key will then
e Clawg 4y S o

light to indicate that setting is

"complete.
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2.5 RANGE Section

[Functional description]

Keys in the RANGE section are used to select a measurement range.

The

selected measurement range can be identified by checking the corresponding
unit of display and the position of the decimal point.
table shows the range configuration of the TR6871:

The following

Table 2 - 1 Measurement Range Configuration of the TR6871

vDC ‘VAC. V(AC+DC) ADC AAC, A(AC+DC) 2/4Wg
200mVv 200mV 2000 A 2000 A 100g
2000mV 2000mV 20mA 20mA 1000g
*o1ov *? 20V *2200mA *2 200mA *? 10kg
*2 20V 200V 2000mA 2000mA 100kg
200V - 500V 1000kg
1000V 10Mg

*1 : The 10V range can be selected only when the EXT CAL key is placed
in its ON position.
*2 : Initial value.

T Table 2 - 2 Automatic Range Levels

Function Range dizﬁa:zh:ﬁm Fullscale | UP level |DOWN level
200mV 6% 1999999 2000000 179999
2000mV ™" 19999999 20000000 1799999
vDC 10V ™ . 11999999 12000000 999999
20V ™ 19999999 20000000 1799999
200V ™ 19999999 20000000 1799999
1000V ™% 11000000 1100%%x1 1799999
200mV 5% 199999 200000 17999
VAC 2000mV 5% 199999 200000 17999
Y (AC+DC) 20V 5% 199999 200000 17999
200V 5% 199999 200000 17999
500V 5% 500000 5000=1 17999
*1 ADC 2000 A 5% 199999 200000 17999
AAC 20mA 5% 199999 200000 17999
A(AC+DC) 200mA 5% 199999 200000 17999
2000mA 5% 199999 200000 17999

*] : ADC is displayed in a maximum of 6 and a half digits

2 -18
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Table 2 - 2 Automatic Range Levels (cont'd)

Function | Range |Hispihy aleits|Fullscale | UP level |DOWN level
100g (K7 11999999 12000000 999999
1000¢ (7 11999999 12000000 999999
2/4Wg 10kg (R 11999999 12000000 999999
100kg " 11999999 12000000 999999
1000kg Ve 11999999 12000000 - 999999
10kg " 11999999 12000000 999999

Either the AUTO mode or the MANUAL mode is available for selection of a

measurement range.

If AUTO is selected, the optimum range for the input

signal is automatically selected from among the table listing above.

If MANUAL is selected, select the optimum range from among those listed in
DOWN up

¥ or Qal keys.

the table above, with the use of the

[Selecting procedure]
The procedure for selecting a range is described below.

Range selection

AUTO

)

BUZZER

RANGE

DOWN

'8 o8

D/A D ouT

(a)

(b)

(c)

2 -19

Select either AUTO or MANUAL with

AUTO

the D) key. Lono

The lamp of the Ez:]key lights

up when AUTO is selected, and

goes out when MANUAL is selected.

The mode changes between AUTO and
AUTO

MANUAL each time the E::]key is

pressed.

Range'selection in MANUAL mode.
Press éﬁ to change the existing
measurement range over to an
upper range, and press néﬁN to
change to a lower range.

The range changes level-by-level

up DOWN
each time @ or ® is pressed.

DOWN

ue
Pressing w or [ with an
AUTO range selected will cause

automatic change of the range.
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2.6 SAMPLING Section

[Functional description]

Keys in the SAMPLING section are used to select a sampling mode (RUN,

SINGLE, or MULTI).

Keys for trigger signal input are also located in this section.
In each such mode, sampling is performed as follows:

(:) RUN mode :

(2) SINGLE mode

(:) MULTI mode :

Sampling is automatically repeated at the cycle that has
been set using the SI parameter. (See subsection 2.8.2,

"SI

: Sampling interval”.)

Sampling is performed just once each time the trigger
signal is input.

Each time the trigger signal is input, sampling is
performed in accordance with the NS parameter setting
(number of times of sampling). The sampling cycle at
this time refers to the SI parameter setting. (See
subsection 2.8.13, "NS : Number of samples".)

Features of sampling in each mode are outlined below.

(:) RUN mode :

(2) SINGLE mode

@
®

@
®

©
)

®

Sampling is performed at the sampling interval that
has been set.

Each time a sampling operation is performed, the
BUSY lamp located to the left of the LCD unit blinks
just once and the measured value at that time is
displayed.

If this mode has been selected, sampling can be done
TRIG

with the key.

U

TRIG
Pressing (] causes sampling to be performed after
the lapse of the trigger delay time that has been
set using the DELAY parameter. (See subsection
2.8.10, "DELAY".)

Sampling can be done only once.

When sampling is performed, the BUSY lamp located to
the left of the LCD unit will blink just once and
the measured value at that time will be displayed.

’ TRIG
Sampling is not performed until O is subsequently
pressed once again.
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<:) MULTI mode : (:) If this mode has been selected, sampling can be done
with the 'Ei“ key.

C) The only one difference from the SINGLE mode is that
while the SINGLE mode allows sampling to be
performed just once, the MULTI mode allows
continuous sampling to be performed in accordance
with the specified number of times of sampling.

TRIG

(:) Pressing [] causes sampling to be started after
the lapse of the trigger delay time that has been
set using the DELAY parameter.

Sampling is performed at the set sampling interval.

Each time a sampling operation is performed, the
BUSY lamp located to the left of the LCD unit blinks
just once and the measured value at that time is
displayed.

® ®

() Sampling takes place by the specified number of
times and then terminates automatically.

TRIG
() Sampling does not occur until the (] key is
subsequently pressed once again.
[Setting procedure]

The procedure for setting the sampling mode is described below.

Setting of the sémpling mode

Select a sampling mode (RUN,

MODE

SINGLE, or MULTI) using the []_

key.

SIGLE ;f”ﬁ Each time the key is pressed, the
R

i lamps located to the left of the
............ N MODE

s i mode keys light up in the 0

following order:
RUN

MULTI SINGLE

Setting is complete when the lamp

of the mode to be set comes on.
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2.7 INPUT Section (Selection of Input Terminals)

Input terminals are located in four places: two in the main unit, and two
in the left- and right-hand side modules.

SELECT
Use [] to select one of the three types of input terminals (located in
the main unit, the left-hand side module, and the right-hand side module).

USG?ES:TE]tO select between the FRONT terminals and REAR terminals of the
main unit.

(:) Input-terminal selection with

Selection of input terminals
SELECT

Use the (] on the front panel

of the main unit to make the

INFUT
oo CIvAn selection. R
MD Dmml I Each time the [J] key is
GP-B | [JroHr -LINE pressed, the lamps located to the

left of the key light up in the
following order:

MAIN

J

RIGHT

LEFT
Selection is complete when the
lamp of the terminal block to be

selected comes on.

CAUTION

The TR6871 has two module slots: one for the left-hand side module, and
one for the right-hand side module. The LO terminal in the left-hand side
module and that in the right-hand side module are common to each other.

If measurement is to be made using two module channels, leave the input
terminals of one module open to prevent a voltage from being applied
between the two LO terminals.

(The input terminals of the TR6871 and those of each module are
electrically isolated from each other.)
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(2) FRONT/REAR terminal selection with

Selection of main-unit input termina

1s

J

2 - 23

Make the selection using the
rrontJselector switch located in
the upper right section of the
front panel input terminals of
the main unit. This switch
usually assumes either a
protruding state or a recessed
state. The switch changes
between these two states each
time it is pressed.

Place the switch in its
protruding state to select the
FRONT terminals, and place the
switch in its recessed state to

select the REAR terminals.
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2.8 Description of Parameters and Their Setting Procedures

parameters refer to the variables used to set various measurement
conditions so that the TR6871 obtains accurate measurements.

Before offering a description of the parameter setting procedures, we will
first describe the keys necessary to set parameters.

parameter settings are backed up by built-in batteries, and thus they do
not disappear even when power is turned off.

Since the parameters listed below are backed up by separate batteries for
each of the main unit, and left-hand side module, and the right-hand side
module, it is not necessary to change any module parameter settings even
when the input source has been changed from the main unit to one of the
two modules. (Note, however, that the settings are automatically
initialized at power-on if the corresponding module is different in type
from the one existing when power has last been turned off.)

[Parameters that can be set separately for each of the main unit, the
left-hand side module, and the right-hand side module]

FUNCTION
RANGE
SAMPLING MODE
IT

SI

A ZERO

A CAL
BUZZER
D/A

CF

RES
DELAY
SLOW

N

SM TIME
NS

X/Y/7
HIGH/LOW
LIMIT

000000000000 ODOOOOODO

[Parameters that are common to the main unit and both modules]

SELECT

STORE (ON/OFF)
RECALL (ON/OFF)
COMPUTE (ON/OFF)
NULL (ON/OFF)
SMOOTH (ON/OFF)

O00O0O0O
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. SELECT
Common parameters change as follows if O is pressed in their ON states:
NULL ON -» OFF
SMOOTH ON > ON (The number of tim%%ngTsmoothing is initialized.)
COMPUTE ON - ON (The key action of 0 is ignored since the parameter
key acts as a HOMEsE?EEQ
RECALL ON > ON (The key action of [ is ignored since the parameter
key acts as a HOME key.)

STORE ON - ON
[Initial value of each parameter]

The initial value of each parameter of the main unit is listed below. For
the initial parameter values of the modules, parameters related to
measurement operations slightly differ: for details, refer to the
Operation Manual accompanying the particular module.

o GPIB Cannot be initialized.
o LINE Cannot be initialized.
o SELECT MAIN
o FUNCTION =V DC
o RANGE AUTO (20V range)
o SAMPLING MODE RUN
o IT 5PCC
o SI 250msec
o A ZERO ON
o A CAL 1 minute
o BUZZER OFF
o D/A OFF
o D ouT Output mode 0 (Output to the entire output system)
o CF . 0-0 (OFF for both primary and secondary computation)
o RES 6 1/2-digit mode
o DELAY Omsec
o SLOW ON (SLOW mode)
OoON 2
o SM TIME 10
o NS 1
o X/Y/2 X, Z=1
¥Y=0
o HIGH/LOW HIGH1, HIGH2=1 .
LOW1, LOW2=0
o LIMIT Reference value = 1
%1, %$2=10%

[Parameters that are automatically initialized at power-on]

STORE
RECALL
COMPUTE
NULL
SMOOTH
D OUT

Oo0o00O0O
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Next, the procedure for initializing parameters are described below.

SHIFT

© 0O
0 B CLEAR

ENTER

® 3

@ no_] (HOME key)

This key is used to cancel the parameter data being set (that is, the
ENTER

data existing before the [ "] key is pressed) and thus allows

measurement to be made in the normal mode using the old data of the

corresponding parameter.

@ c EEj (CE key)

8

This key is used to cancel the entire set of parameter data being
input (that is, the data being displayed on the LCD unit).
CHANGE

(] (CHANGE key)

DATAEENTRY
£i50:R R H ] 3 §i1 i
1 FH
2[5 R
PP i 4 RiE:S VS ]
4i0 0 AN E R
%ﬁw e
O ik i
S LIMIT HENE

This key is used to change the data settings being displayed (that is.
ON/OFF of various parameters, units, and the number of display digits).
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SUIFT

(] (SHIFT key)

This key has the following two functions:

(@) calling on the display unit the RES, DELAY, SLOW, and other
parameters that are printed in blue underneath the corresponding
keys, and

(:) shifting the blinking display position.

ENTER

(5 [C]) (ENTER key)

This key is used to store data settings into the internal memory.

up SMOOTH

(:) When using 0[] to 9[::]as numeric keys:
uT SM TIME
After the follow1ng parameters (the parameters that require setting
up sMooTHN
of numerics) have been set, &j to 9Ef_::]act as numeric keys:
D ouT SM TIME
A CAL
CF
DELAY
b outT
GPIB(address)
HIGH/LOW
LIMIT
N
NS
Sl
SH TIME
X/V/1

SMOOTH

9
This is, °[ju to [%;1 act as numeric keys after selection of a
parameter that requ1res numerical setting.
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<:) When setting the parameters that are printed in blue:

SHIFT
After pressing [] , press the key under which the desired
parameter is printed.

2.8.1 IT : Integrate Time

[Functional description]

The IT parameter is used to set the integral time on which the
equipment is to make an A/D conversion.

Use of the IT parameter makes it possible for the integral time that
matches measurement resolution and measurement speed to be selected
from the following nine types:

100us, 1ms. 10ms, 1PLC, 5PLC, 10PLC, 20PLC, 50PLC, 100PLC

where PLC stands for Power-Line Cycle. The value of 1PLC changes as
follows according to the power-line frequency selected:

For the power-line frequency of 50Hz, 1PLC = 20msec
For the power-line frequency of 60Hz, 1PLC 16.7msec

Measurements highly resistant to noise can be obtained by setting a
large value as integral time.

[Setting procedure]
The procedure for setting integral time is described below.

Setting the IT parameter

1T

(1) Press the [J key. The integral

time last set will then be

displayed on the LCD unit.

h PL
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Selecting integral time

(2) Select the desired integral time

CHANGE
by pressing the O key. Each
CHANGE

time 0 is pressed, the display

on the LCD unit changes as

follows:

100 #8 — Ims - 10ms — ]PL

!
|
!

100PL < 50PLe~ 20PL~ 10PL

Display the desired integral time
CHANGE

on the LCD unit by pressing [] .

10PL

Setting of integral time completed
ENTER

ENTER (3) Press the C3 key. This causes

(I

the displayed integral time to be
stored in memory. Setting of the

integral time is now complete.

2.8.2 SI : Sampling Interval
[Functional description]

The SI parameter is used to set the sampling time interval
(hereinafter referred to as the sampling interval). When the sampling
interval is set using the SI parameter:

(i) In the RUN or MULTI sampling mode, measurement is performed at the
sampling interval setting.

(:) Reading of the data that has been written using the data memory
functions is also performed at the sampling interval setting.
However, if the sampling interval setting is smaller than the
repetition period (time from the start of measurement to output of
data), then the minimum repetition period of the corresponding
integral time becomes the sampling interval.
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(:) The setting range is from 0 to 60,000msec in Imsec increments.

Figure 2 - 1 below shows an operation example that represents the
relationship between the DELAY parameter and the SI parameter.

Trigger input _]

Sampling § S——J__—

TD SI SI

NS sampling

Figure 2 - 1 Operation Example That Represents the Relationship
between "DELAY" and "SI" (Sampling Mode : MULTI)

[Setting procedure]
The procedure for setting the sampling interval is described below.

Setting of SI parameter

SI
(1) Press the (] key. The sampling

interval last set will then be

displayed on the LCD unit.

2b0ms
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Setting of sampling interval value

(2) Set the sampling interval value

using the numeric keys o4

throughs® _]. For SI parameter
setting, o] through ;F ] act as

numeric keys. The value set here

will be displayed on the LCD unit.

(Example)

To set 913, press keyssF ],
d , andsF ], in that order.

913ms

Setting of the sampling interval completed

ENTER
ENTER (3) Press the [__] key. The displayed
C3 sampling interval value will then

be displayed on the LCD unit.
This completes setting of the

sampling interval.

2.8.3 A ZERO : Auto Zero Calibration
[Functional description]
The A ZERO parameter is used to select whether or not offset errors in
the analog circuitry of the equipment are to be automatically
eliminated (Auto Zero Calibration).

[Setting procedure]

The ON/OFF setting procedure for the Auto Zero Calibration function is
described below.

A ZERO parameter setting

SHIFT

SHIFT (1) Press the []] key.

g
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(2) Press the [F__] key. The previous
A ZERO

ON/OFF setting of the A ZERO

SEh
U3

function will then be displayed

G n g Eolinigiinig on the LCD unit.

onA/Z

(3) The ON and OFF states are

ZERO functi ON/OFF tti .
A , 1on / setting alternately displayed on the LCD
: B CHANGE
NEAZENT R ' unit each time 0 is pressed.

HHH
[ (a) To set the ON state, display

=
A

"ON" on the LCD unit using the
ENTE CHANGE

key and then proceed to
U

step (4).

onA/Z

(b) To set the OFF state, display

"OFF" on the LCD unit using the
CHANGE

[] key and then proceed to
step (4).

oFFAZ

A ZERO function setting complete
ENTER (4) Press the Effikkey. This will
CJ cause the A ZERO function ON or
OFF setting on the display to be
stored in memory. ON/OFF setting
of the A ZERO function is now

complete.

If A ZERO is set in its ON state, measurement time becomes about twice
that taken with A ZERO OFF, since the Auto Zero Calibration time
(equal to integral measurement time) is required for each measurement
operation.
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2.8.4 A CAL : Auto Calibration Interval
[Functional description]

The A CAL parameter is used to set the execution interval of Auto
Calibration.

Based on the internal reference voltage, automatic calibration of the
measuring system of the equipment takes place at fixed intervals to
ensure constant stability of the measuring system.

The setting range is from 0 to 999 minutes in units of one minute.
The A CAL function becomes invalid if the interval time is set to 0
minutes.

\

[Setting procedure]

The procedure for setting the execution interval value of the Auto
Calibration function is described below.

A CAL parameter setting

SHIFT

SEjFT (1) Press the 0 key.
UNCTT
T S G (2) Press the EZ:] key. The
B =T R :’ it A CaL
: ??ﬁo i Y i : execution interval last set will
i A T mm B then be displayed on the LCD unit.

(3) Set the desired execution

interval value using the numeric
keys o through s _]. For A
CAL parameter setting, o4

through s° _] act as numeric

keys. The value set here will be

displayed on the LCD unit.

\TAENTRY ' i (Example)
EOHEUEE K ' L™
oF ) i (] 5l B To set 360, press keyss[ ]|,
cF E S DELA
: i sC _J, and o] , in that order.
R
i‘:"\
TR
36 0mn
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Setting

of the execution interval value completed
ENTER

ENTER (4) Press the [_ ] key. The

CJ

2.8.5

(1)
(2)

(3)

displayed execution interval
value will then be displayed on
the LCD unit. This completes.

setting of the execution interval.

BUZZER : Buzzer Mode

[Functional description]

The BUZZER parameter is used to select whether or not the buzzer
function is to be used. The following three modes of buzzer are

available:

OFF : The buzzer function is not used.

ON-1 : If this mode is selected, the buzzer sounds when the results of
comparator computation are either R(H2), R(H1), R(L1), or R(L2).
ON-2 : If this mode is selected, the buzzer sounds when the results of

comparator computation are R(PASS).

If mode (2) or (3) is selected, the buzzer also sounds in the
following cases:

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

[Setting procedure]

The BUZZER parameter setting procedure is described below.

BUZZER parameter setting

SH

SHIFT

IFT (1) Press the E] key.

(2) Press the Ez:] key. The buzzer

BUZZER

mode last set will then be

.
>

&) displayed on the LCD unit.

oFF
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Buzzer mode selection

(3) Select the desired buzzer mode.

ATAEENTR s The available buzzer modes are
¥ : i CHANGE
fi OFF, ON1, and ON2. Use the [}
s
RS BiLiA key to make the selection. The
ANCETRILLE R display changes as follows each
&J i . CHANGE |,
LIMIT HENS AT time is pressed:

/\

ON2 ON1

In this way, display the desired

mode name on the LCD unit.

Buzzer mode setting complete
ENTER

ENTER (4) Press the [ 7] key. The mode

name being displayed on the LCD
unit will then be stored in
memory. Setting of the buzzer

mode is now complete.

2.8.6 D/A : D/A Output Mode
[Functional description]

The D/A parameter is used to set the mode in which analog data is to
be output from the D/A output terminals.

The low-order two or three digits of the data to be output can be
converted into +0.999V (at fullscale) before the data is output.
During this conversion, the data may or may not have an added offset
value (500).

Five types of output modes are available, as listed below. Select the
appropriate mode for the particular requirements.

No analog output is performed.

Only the low-order three digits of data are output.

©®® O

Data is output with an offset value (500) added to the low-order three
digits of the data.
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(:) Data is output with its low-order two digits ten-fold.

(:) Data is output with its low-order two digits ten-fold and an added
offset value (500).

Use the RES parameter to select the number of digits of data to be

output.

(Example) Using the RES parameter to change the number of digits of
data to be output:

M 199
2 199
B3 1909
@ 1909

o
o
o
o
o
.

(e}
o
(¥}
o
(¥}
.

[Setting procedure]

The setting procedure

D/A parameter setting

SHIFT

a

Low-order
parameter

Low-order
parameter

Low-order
parameter

Low-order
parameter

for the analog

2 - 36

two digits output (Use the RES
with the 7 1/2-digit mode)

three digits output (Use the RES
with the 7 1/2-digit mode)

two digits output (Use the RES
with the 5 1/2-digit mode)

three digits output (Use the RES
with the 5 1/2-digit mode)

output mode is described below.

SHIFT

(1) Press the E] key.

Press the [ The

D/A

number

(2) key.

of output digits and the
value that were last set
then be displayed on the

unit.

offset
will
LCD

The display of the number

of output digits blinks at this

time.

Blinking display Display of
of the number of offset
output digits value

oFF 000

DA
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Output mode:

Output mode

Analog output

Low-order three
digits of the
displayed data

Output voltage

v

-2000 -1000 0 1000 2000 Measured data
Low-order three Output voltage
digits of the
displayed data
pray 0.5V
+OFFSET (500) 1v
-1500 -500 0] 500 1500 Measured data
Low-order two Output voltage
digits of the
displayed data
—1V
-200 -100 O 100 200 Measured data
Low-order two Output voltage
digits of the
displayed data 0.5V
v
+OFFSET (50)
-150 -50 0 50 150 Measured data
OFF Output voltage OV
2 - 37
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Selecting the number of digits and an offset value

(3) Setting the analog output mode

involves setting the number of
SiELRE output digits and setting an
Lf“ﬁ offset value. Here, select one
ﬁﬁ" of the two items of setting. The
B:u N desired item of setting may come

first, whichever you select.

SHIFT

Press the [J key to select
between setting of the number of
output digits and setting of an
offset value. This will cause the

display of the selected item to
blink.

SHIFT

Each time [] is pressed, the
displays of the two items of

setting blink alternately.

(a) To set a mode (OFF, low-order 3
digits, or low-order 2 digits)
for the number of output
digits, press sE:II”to make the
display of the number of output
digits blink. Then, proceed to
step (4).

Blinking display Normal display
of the number of of offset
output digits value

888 O000DA
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(b) To set an offset value (up to
SHIFT

0.500), press E] to make the
display of the offset value

blink. Then, proceed to step
(5).

Normal display Blinking

of the number of display of

output digits offset value
Y e N et N

888 O00O0DA

Selecting the number of output digits

(4) Select the desired buzzer mode

(OFF, low-order 3 digits, or

low-order 2 digits). Use the
CHANGE

. key to make the selection.
U

The display changes as follows
CHANGE
each time 0 is pressed:

OFF

7N

888

88

In this way, display the selected

mode name on the LCD unit.

Selecting an offset value

T (5) Select the desired offset wvalue
NEANEENTRY CHANGE
i i (up to 0.500). Use 0 to make
i [ | | the selection. The display
Eﬁ ?mlll SIEAW CHANGE
i it changes as follows each time (]
) | is pressed:
LIMIT NS EISITE
i 000 —_— 500

In this way, display the selected

offset value on the LCD unit.
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Setting of the number of output digits or the offset value completed
ENTER

(6) Press the E::J key. The number

ENTER

E::J of output digits and the offset
value that are currently being
displayed on the LCD unit will
then be stored in memory.

Setting of the analog output mode

is now complete.

2.8.7 D OUT : Data Output Mode

[Functional description]

In this equipment, data can be output to the display unit, GPIB,
analog outputs, and accessories. 1In addition, saving of data into the
internal data memory is also considered as one type of data output.
The mode in which data can be output to entire such output system is
referred to as the normal measurement mode. In some cases, however,
data may need to be output only to a specific part(s) of the output
system or there may arise the needs for measurement to be done at
speeds as high as possible.

The parameter that meets such requirements is D OUT.

Note that the D OUT parameter is automatically initialized whenever

power is turned on.
The various modes available with the D OUT parameter are described

below.

Mode 0 Data is output to the entire output system.

Data can be output only to the data memory and GPIB.

Data can be output only to the data memory and accessories.
Measured data is output only to the data memory.

Data is output only to the data memory at the maximum

available speed.

o oo

NI RN
o e
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CAUTION

The D OUT parameter is automatically initialized whenever power is

turned on. (Mode 0)

The COMPUTE functions are not performed if mode 3 is set.

Analog output is not generated if the D/A parameter is set in its OFF

state.

In the maximum speed mode, each parameter is

follows:

o0 FUNCTION : Fixed
o RANGE : Fixed
o SAMPLING MODE : RUN
o SELECT : MAIN
o STORE : ON

o RECALL : OFF

o COMPUTE : OFF

o NULL : OFF

o SMOOTH : OFF

O 0 O0O0O0

IT

SI

A ZERO
A CAL
SLOW

automatically set as

100us
Omsec

00 o
o
frj g g

2 - 4
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[Setting procedures]

The setting procedures for the data output modes are described below.

D OUT parameter setting

SHIFT

O

Selection of data output mode

S0R 1 HIHIEH
i) b | 1:} ~u@ﬁ ]
TR il 1 i LW

i KHEE TR

i)

i) ]
1 LM HENE HACE

Setting of data output mode completed

ENTER

3

SHIFT

(1) Press the [] key.

(2) Press theDE%UT key. The data

output mode last set will then be

displayed on the LCD unit.

ocout—0DO

(3) Select the desired mode of data

(4)

2 - 42

output (0, 1, 2, 3, or 4). Use
CHANGE

the 0 key to make the

selection. The display changes

as follows each timecnﬁﬁczis

pressed:
00— 1— 2
~N
4 <— 3
In this way, display the selected

mode name on the LCD unit.

ENTER
Press the[::] key. The name of

the data output mode being
displayed on the LCD unit will
then be stored in memory.
Setting of the data output mode

is now complete.
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2.8.8 CF : Computing Function

[Functional description]

The CF parameter is used to select a computing function from among
those provided by the equipment.

See section 3.1, "Computing Functions", for details of the computing
functions.

Table 2 - 3 gives a listing of functions available for primary
computation and secondary computation.

Table 2 - 3 Computing Functions

Data Primary computation Secondary computation
0 OFF OFF
1 SCALING COMPARATOR 1
2 % DEVIATION COMPARATOR 2
3 DELTA Statistical processing
4 MULTIPLY
5 Decibel conversion
6 RMS Value
N
7 dBm conversion
8 Resistance value temperature
compensation

[Setting procedures]

The procedures for setting the computing functions are described below.

CF parameter setting

SWIFT

QO

SHIFT

(1) Press the [] key.
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Selection of computing functions

(2)

Press the E key. The states
last set fé? primary and secondary
computation will then be displayed
on the LCD unit. The display of

"0 - 0" blinks at this time.

Blinking
Primary Secondary
computation computation

0—0CF

(3)

VTR

i

LT

iR

=i

E
)
|

Setting computation functions
involves setting those for primary
computation and for secondary
computation. Here, select one of
the two types of setting. The
desired type of setting may come
first, whichever you select.
Press the SEﬁFTkey to select
between setting of primary compu-
tation functions and setting of
secondary computation functions.
This allows the display of the
desired type of setting to blink.
Each time sEjFT is pressed, the
displays of the two types of

setting blink alternately.

(Example)

o To set primary computation

2 - 44

functions:
Make the display of primary
computation functions blink by

SHIFT

pressing 0 -
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O To set secondary computation

(4)

RANGE
T, QNN u'’p MODE
=Rt i
e N ad
RALZARIR D AR 0

REC

0

HEN LGN LD

functions:

Make the display of secondary
computation functions blink by
pressing s["j o .

[If both primary and secondary
computation functions are to be
set]

Functions for both primary and
secondary computation can be set
at one time. The setting method
is described in step (4) below.
Set the identification numbers of
the desired computing functions
using the numeric keys o) to
sC__]. Function numbers 0 through
8 can be set for primary computa-
tion, and function numbers 0
through 3 can be set for secondary
computation. Functions being
displayed in normal form (ON) or
in blinking form (Blinking) can

only be set.

(Example)

o To set the SCALING function used

for primary computation:
Press (] .
Blinking ON

1—0CF
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o0 To set the COMPARATOR-2 function

used for secondary computation:

Press 2[°_].

ON Blinking

0—-—2CF

Setting of computing functions completed

ENTER

CJ

(5)

2 - 46

See Table 2 - 2 for details of
the primary and secondary

computation function data.

[If functions for both primary
and secondary computation are to
be set at one timel]
Set a primary (or secondary)
computation function first. The
display of primary computation
will then come on and the display
of secondary computation will
blink. At this time, set a
secondary computation function.
This causes the display of
secondary computation to come on
once again and the display of
primary computation to blink.
After setting functions for both
primary and secondary computation,
ignore the blinking state of the
display and proceed to step (5).
ENTER
Press the [ ) key. The displayed
ID number of the computing
function will then be stored in
memory. This completes setting

of the computing functions.
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2.8.9 RES : Resolution

® O

0

[Functional description]

The RES parameter is used to set the number of measurement digits.
The following describes the precautions to be taken when carrying out
the setting operation:

The number of digits that can be set is either 4 1/2-digit,
5 1/2-digit, 6 1/2-digit, or 7 1/2-digit.

Notes on priority of the number of measurement digits.

For the number of measurement digits, priority is given to RES
parameter setting over measurement function setting or IT (integral
time) parameter setting. The integral time, measurement functions,
and the number of measurement digits are maintained in a predetermined
relationship as listed in Table 2 - 4. That is, when the integral
time is set to 100usec using the IT parameter, the actual number of
measurement digits becomes 4 1/2-digit even if the number is set to

6 1/2-digit digits using the RES parameter.

Notes on the relationship between the number of measurement digits and
the selected measurement range
The number of digits in the integral part of the number of measurement

digits becomes the same as the maximum number of digits in the
selected measurement range.

(Example 1)
If 5 1/2-digit measurement

is made using the 1000Q range

the integralgpart and the o€ 1 ] 2 8 " 8 3 Q
decimal part become a

3 1/2-digit value (since 1000
takes 3 1/2-digit) and a 5 7 . 2 6 Q

2-digit value, respectively,
as shown on the right.

(Example 2)
If 7 1/2-digit measurement
is made using the 1000Q range, ‘I ‘] 2 8

83341

the integral part and the
decimal part become a

3 1/2~-digit value (since 1000
takes 3 1/2-digit) and a

4-digit value, respectively, 5 7 = 2 6 ] 6 Q
as shown on the right.

Meaning of the 1/2-digit in 7 1/2-digit measurements

If the 10009 range is selected, for example, the maximum value of data
measurements obtained will be 1199.9999Q. At this time, it is good
enough just to display "1" for the most significant digit. 1In
actuality, only "1" can be displayed. Thus, the most significant
digit is taken as a 1/2-digit.
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Table 2 - 4 Relationship between Integral Time

and Number of Digits Displayed

Integral time
100us Ims 10ms 1PLC SPLC | 10PLC | 20PLC | 50PLC | 100PLC
Measurement
function
4-digit display
5 1/2-digit display
DC voltage
measurement

6 1/2-digit display

7 1/2-digit display

4-digit display

DC current

5 1/2-digit display

measurement
6 1/2-digit display ay
4-digit display
. 5 1/2-digit display
Resistance
measurement

(Common to
2-wire and
4-wire)

6 1/2-digit display

7 1/2-digit display

AC voltage

4-digit display

measurement or
DC+AC voltage
measurement

5 1/2-digit display

AC Eurrent

4-digit display

measurement or
DC+AC current
measurement

5 1/2-digit display

[Setting procedurel

The procedure for setting the number of measurement digits is described

below.

2 - 48
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RES parameter setting

sEarT (1) Press theSEjFT key.

U (2) Press the []S key. The number of
measurementn;igits last set will
then be displayed on the LCD unit.
4 1/2-digit display appears as

follows:

01234 RE

\

Selection of the number of measurement digits

(3) Select the desired number of

measurement digits

(4 1/2-digit,

Faaddy
20007
i 1
3
p Sty |

nux

5 1/2-digit,
6 1/2-digit,

L i : i or 7 1/2-digit)

CHANGE .
Use EJ to make the selection.

The display of the number of

measurement digits changes as
CHANGE

follows each time O is pressed:
4 1/2-digit - 5 1/2-digit

$ 1/2-digit <« g 1/2-digit

The display of each digit is made
as follows:

o 5 1/2-digit

012345 RE

o 6 1/2-digit

0123456 RE

o 7 1/2-digit

0123456 7RE

In this way, display the number
of measurement digits to be set.
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Setting of the number of measurement digits completed
ENTER

ENTER (3) Press the [ ] key. The displayed

L3 number of measurement digits will
then be stored in memory. This
completes setting of the number

of measurement digits.

2.8.10 DELAY : Trigger Delay
[Functional description]

The DELAY parameter is used to set the delay time from input of the
trigger signal to the start of the first sampling operation (this
delay time will be hereinafter referred to as the trigger delay time).
When the trigger delay time is set using the DELAY parameter:

(:) In the SINGLE or MULTI mode, the first sampling operation begins after
the lapse of the set trigger delay time which starts upon input of the
trigger signal.

C) In the RUN sampling mode, the trigger delay time setting is ignored.

(@ The setting range is from 0 to 60000msec in units of 1msec.

Figure 2 - 2 below shows an operation example that represents the
relationship between the DELAY parameter and the SI parameter.

[1

Trigger input

r
L

Sampling

TD

—_— - —
A

| NS sampling |

Figure 2 - 2 Operation Example That Represents the Relationship
between "DELAY" and "SI" (Sampling Mode : MULTI)

2 - 50 Nov 2/89



TR6871
DIGITAL MULTI-METER
OPERATION MANUAL

2.8 Description of Parameters and Their Setting Procedures

[Setting procedure]
The procedure for setting the trigger delay time is described below.

Setting of DELAY parameter
SHIFT

SHIFT (1) Press the D key.

a

(2) Press the (J key.
DELAY
The trigger delay time last set
will then be displayed on the LCD

unit.

0ms

Setting the trigger delay time

(3) Set the desired trigger delay

time using the numeric keys o4

tosF_]. For DELAY parameter

setting, (& through,F ] act as

numeric keys. The value set here

..... i will be displayed on the LCD unit.

(Example)

To set 842, press keysaEi‘j,

] » and ,F 7], in that order.

84 2ms

MEeNAL

Setting of the trigger delay time completed

ENTER (4) Press theEEfEi key. The

— displayed trigger delay time will
then be stored in memory. This
completes setting of the trigger

delay time.
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2.8.11 SLOW : AC Sampling SLOW/FAST
[Functional description]
The SLOW parameter key is used to select a frequency band for AC
voltage measurement.
For FAST, the selectable frequency band is from 300Hz to 1MHz. For
SLOW, the selectable frequency band is from 20Hz to 1MHz. That is,
SLOW should be set for a wider frequency band.

[Setting procedure]

The SLOW/FAST selection procedure for AC voltage measurement is
described below.

SLOW parameter setting

SHIFT
(1) Press [J .
RTAENTR i
GOMPLTR T NULL (2) Press Ej o
i ] snj SLOW
6 RiR:H SLow The ON or OFF state of the SLOW
ML NG SEj' BRI parameter last set will then be
"f%s ;ng:mns oy displayed on the LCD unit.
ON : SLOW
OFF : FAST
oFF SL
SLOW/FAST selection
CHANGE
S (3) Select SLOW or FAST with the (]}
' ﬁgtﬂy key.
e ] ; CHANGE
i fﬁ Each time [] is pressed, the
LA display changes as follows:
ANGRHESIHIE RINTIRIR ——
i . ON (SLOW) OFF (FAST)
mfhh AR Display either ON or OFF on the

LCD unit in this manner.

oN SL
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SLOW parameter setting completed

ENTER

(I

2.8.12 N

[Functional description]

ENTER

(4) Press [__].

The ON or OFF state being display-
ed on the LCD unit will then be
stored in memory. This completes

setting of the SLOW parameter.

The N parameter is used to set the number of times that data is to be

set for statistical computation.

[Setting procedure]

The setting range is from 2 to 10000.

The procedure for setting the constant N is described below.

N parameter setting

SHIFT

C3

iiiiiiiiis HiHH

(1
(2)

SHIFT
Press (] .

Press (] -

The valte of the constant N last
set will then be displayed on the
LCD unit.

2 N

STORE

(3)

Use numeric keys o] through s£ _]
to set the value of the constant
N. For N parameter setting, o4
through s[Z ] act as numeric keys.
The value set here will be

displayed on the LCD unit.

(Example)

To set 63, press keys sF _J]and
s _] in that order.

RECALL

o

£ ]

HSM. TIM

MG N AL

6 3 N
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Constant setting completed

ENTER
ENTER (4) Press E::] .
CJ The value being displayed on the

LCD unit will then be stored in
memory. Setting of the constant

N is now complete.

2.8.13 NS : Number of Samples
[Functional description]

The NS parameter is used to set the number of samples to be obtained
in the MULTI sampling mode and the number of samples to be stored into
the data memory. The setting range is from 1 to 10000.

[Setting procedure]

The procedure for sétting the number of samples is described below.

Setting the NS parameter

SHIFPT

T “ (1) Press [] .
(2) Press ([J .
NS

The number of samples that was

last set will then be displayed

on the LCD unit.

1 0ONS

Setting the number of samples

it m (3) Use numeric keys of4] through & )
RANGE AMPGENG

i : : to set the number of samples.

QNN ur RGN MODE

'§a~ ?gg : : (. For NS parameter setting, o

H R R

gk through s[° _] act as numeric keys.
i) The value set here will be

displayed on the LCD unit.

(Example)

To set 25. press keys ,[F _] and
£ ) s(J in that order.

25 NS
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Setting of the number of samples completed

ENTER

)

ENTER
(4) Press [::] .

The value being displayed on the
LCD unit will then be stored in
memory. Setting of the NS

parameter is now complete.

2.8.14 X/Y/2

[Functional description]

The X/Y/7 parameter is used to set the constants to be included in
arithmetic expressions. In addition, use of the MD key allows the
data last measured (or arithmetic results) to be set as constants.
The range of values that can be set is from +19999999E-9 to
+19999999E+9.

Depending on the selected computation mode, either the X, the Y, or
the Z parameter is to be used as the constant. Therefore, check the
appropriate type of parameter for the particular computation mode
prior to setting. ' (See section 3.1, "Computing Functions", for
details.)

[Setting procedure]

The procedure for setting the X, Y, or Z parameter is described below.

X/Y/%Z parameter setting

SUIFT

Q

SHIFT

(1) Press the [J key.

(2) Press the . _] key.
X/Y/2
The value last set as the constant
X will then be displayed on the

LCD unit.

.000000C0C X
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Constant selection
(3) Select the constant to be set.

CHANGE

SNENEDNTERY Use (] to make the selection.

The display changes as follows
CHANGE

each time 0O is pressed:

N

Z Y

In this way. display the desired
constant on the LCD unit.
(Example)
CHANGE

To set Y, press [] once. This

causes Y to be displayed.

.0000000 VY

[If two or more constants are to
be set]

Only one constant can be set
during one setting operation. If
three constants (X, Y, Z) are to
be set, therefore, report the
setting operation three times.

Constant setting

(4) Set each of the mantissa part and
AELENS exponential part separately, in
P R:UN MODE
o : J that order, for one constant.
0 UF
i (a) Setting the mantissa part
:E] The wvalue that has been
il displayed during constant

selection is the mantissa part

of the constant.

Set the mantissa part using

numeric keys of4] through s _]J.

For X/Y/7 parameter setting,

HIGH/LitN

ol through 4 ] act as

numeric keys.
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The value set here will be

displayed on the LCD unit.

(Example)

To set 18, press keys ] and
s _] in that order.

18 Y

(b)

Setting the exponential part
To set the exponential part, it
is necessary firstly to display
the exponential part on the LCD
unit.
This can be done by pressing
thes“ﬁiT key following the
completion of setting the
mantissa part. This key action
will change the display as
follows:

Mantissa part

Exponential part
1

——A—,

18+0

Pressing a numeric key here
will cause the value of the
exponential part to change.
Use numeric keys to display the

desired value on the LCD unit.

(Example)

To set -3, press keys -] and
s _] in that order.

18—3
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Constant setting completed
ENTER
ENTER

) (5) Press the [_7) key. This causes
the displayed value to be stored
in memory. Setting of the
constant is now complete. Repeat
the setting procedure from the
beginning if another constant is

to be set.
2.8.15 HIGH/LOW

[Functional description]

The HIGH/LOW parameter is used to set the upper and lower limit values
for COMPARATOR-1 computation. The setting range is from +19999999E-9
to £19999999E+9.

[Setting procedure]

The setting procedure for constants HIGH-1, HIGH-2, LOW-1, or LOW-2 is
described below.

HIGH/LOW parameter setting
SHIPT

SHIFT (1) Press the O key.

O

] (2) Press the [ _] key. The value
DNTAEDNTR: i HIGH/LOW
i i last set for constant HIGH-1 (H1)

will then be displayed on the LCD

unit.

1.000000O0HIT

(3) Select the constant to be set.
N CHANGE .
i Use Ej "to make the selection.
QMR X s i
it [ ] [ The display changes as follows
RIRREDIRLA RGO W CHANGE
,,,,, i i each time 0O is pressed:
GiAil M i CHANGE SiEE HNTER
‘= g | B H1 (HIGH-1) —— H2 (HIGH-2)
kN ] MR Ll"IT N:R RERT t ‘

L2 (LOW-2) -=—— L1 (LOW-1)
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In this way, display the desired
constant on the LCD unit.
(Example)
CHANGE
To set L2, press [] three times
in succession. This causes L2 to

be displayed.

0000000L?2

[If two or more constants are to

be set]

Only one constant can be set
during one setting operation.
Repeat the setting operation
twice to set two constants
(HIGH-1 and LOW-1, for example).

Constant setting

it (4) Set each of the mantissa part and
L RANGE
it R i exponential part separately, in
ERHE|
i - [}
e g@n uzgwr that order, for one constant.

(a) Setting the mantissa part

The value that has been display-

ed during constant selection is

the mantissa part of the cons-

tant. Set the mantissa part

using numeric keys o4 through

sf._]. For HIGH/LOW parameter

SMOOTH HIANGE S HiIER

=)

setting, 4 through ,F "Jact

SM.TI

i as numeric keys. The value set

here will be displayed on the
LCD unit.

(Example)
To set 18, press keys (] and
s _] in that order.

18L2
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Constant setting completed

ENTER

CJ

(b) Setting the exponential part
To set the exponential part, it
is necessary firstly to display
the exponential part on the LCD
unit. This can be done by
pressing the s"tiT key following
the completion of setting the
mantissa part. This key action
will change the display as
follows:

Mantissa part
Exponential part

B |
——h—

18+0

Pressing a numeric key here

will cause the value of the

exponential part to change.

Use numeric keys to display the

desired value on the LCD unit.
(Example)

To set -3, press Kkeys ..ﬁ and

s _] in that order.

18—3

ENTER

(5) Press the [CT] key.

2 - 60

This causes the displayed value
to be stored in memory. Setting
of the constant is now complete.
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