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1-1-

SECTION 1
GENERAL INFORMATION

TR2731/2741 SERIES INTRODUCTION AND FEATURES

The TR2731/2741 Computing Data Logger with versatile, flexible

processing capability provides high-speed, high-precision measurement of

a wide range of physical and electrical data by combining appropriate

sensor terminals and optional input cards. The instrument can be

configured in many ways to assure a broad application. The principle

features are as follows:

(1)

(2)

(3)

(4)

High-speed and high-precision measurement: The high-precision,
high-speed A/D conversion technique enables measurements on up to
320 channels in only four seconds, with resolutions of {1 uv for DC
voltage measurement, 0.1°C for temperature measurement using
thermocouples, and 0.01°b for temperature measurement using
platinum RTDs (Resistive Temperature Detector).

Distributed configuration system: Up to four sensor terminals can
be distributed to install remotely from the mainframe. This
permits close sensor connections to the measurement objects. The
digital transmission method ensures high noise rejection and alléws
the cable length of up to 500 meters from the mainframe for remote
signal connections. .

Intermixed inputs acceptability: The instruments can accept up to 8
types of ﬁhermocouples, 3 ranges of platinum RTDs, 4 ranges of DC
voltage, contact signals, digital data, pulse trains, and so forth
in a combined form.

Various data logging modes: Data logging mode is selectable from
four different scan modes, multi-user mode (permitting up to four
users to simultaneously access the instrument), input skip,
high-speed buffering, and some other modes. This allows the user

to selectively log only his necessary data.



(5) Ample arithmetic functions: The eight standard arithmetic functions
such as scaling, upper and lower limits identification and
differential calculation between two or more channels are
provided. 1In addition, nine types of secondary arithmetic
operation functions are optionally available.

(6) Monitor and alarm functions: The monitor and alarm functions
include the scanning monitor (which operates independently of
regular logging), alarm relay output, alarm print, continuous
single-channel monitoring, alarm comment, and auto-restart function.

(7) Simple programming: The item-independent programming keys and large
fluorescent display facilitate programming of measurement
parameters. The direct item specification and automatic
rearrangement functions permit easy programming, insertion, and
deletion of measurement parameters even for grouped items.
Furthermore, external programming through GPIB interface is also
enabled.

(8) Expandability assured by various options: The mainframe has four
slots to accommodate optional I/0 cards. The eight optional cards
such as GPIB, parallel/serial data transfer, analog output, data
buffer memory, etc. can be installed to match application

requirements.

CONFIGURATION

The configuration of the TR2731/2741 Series Computing Data Logger is

shown below for selection of the optimum system configuration:

TR2731 Computing Data Logger mainframe

TR2741A Sensor Terminal (40 channels of thermocouple/DC voltage
inputs)

TR2741B Sensor Terminal (80 channels of thermocouple/DC voltage
inputs)

TR2741C Sensor Terminal (20 channels of platinum RTD/DC voltage
inputs)

TR2741D Sensor Terminal (40 channels of platinum RTD/DC voltage
inputs)

TR2741E Sensor Terminal (40 channels of thermocouple/DC voltage

inputs or 20 channels of platinum RTD/DC voltage inputs)



TR2730-010
TR2730-510

TR2730-520
TR2730-530

TR2730-540
TR2730-550
TR2730-560
TR2730-570
TR2730-580

Figure 1-1

gives a selection guide.

Memory/Aux. Function option card

GPIB Interface option card

BCD Output/External Control option card
BCD Input option card

Relay Output option card

Analog Output option card

Serial Data Output option card

Data Buffer Memory option card

Pulse Counter option card

shows the configuration of the TR2731/2741, and Figure 1-2
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TR2731/2741 system configuration
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1-3. GENERAL PRECAUTIONS

1-3-1. Unpacking and Transportation

Each instrument is carefully inspected and packed in a

shock-absorbing package. Upon receiving the instrument, an

examination should be made for the following points:

(1) Unpack and remove the instrument.

(2) Check the instrument for any damage sustained in transit,
especially for the panel switches and terminals.

(3) Check the quantities and specifications of the supplied

accessories against the following tables:

TR2731
Item Product code | Quantity
Recording paper 9993-013 S
Number sticker (to be stuck on TR2741) 2
Fuse (EAWK 2.5 A)* 2
Operation & Maintenance Manual 1
* 1.25 A for 200, 220, 240 Vac
TR2741
Item Product code | Quantity
Interconnecting cable (1 m) MC-76-01 1
Fuse (EAWK 0.4 A) 2
Plug (JCP-AX002JX01-1) SI-7502 1

If damage is found or any accessory part is missing, notify your
nearest ADVANTEST representative.
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Transportation

If it should become necessary to repack the instrument for

transportation, use the original packing material. If the

original packing material is lost or discarded, pack the

instrument as follows:

a. Wrap the instrument with a vinyl sheet.

b. Pack the instrument in a cardboard box having a thickness of
more than 5 mm, with filler placed all around the instrument
to a thickness of more than 50 mm.

Cc. Place accessories on filler, then cover them with additional

filler. Close and bind the cardboard box.

1-3-2. Preparations and General Precautions

(1)

(2)

Battery charging

When the TR2731 is switched on after initial installation or
after it is left unused for more than one month, "LOW BAT." may
be displayed for approximately three seconds. This message
indicates that the internal battery requires recharging and
hence the instrument must remain powered for more than eight
hours for recharging. If the instrument is operated with its
battery uncharged, part or all of the memory contents will be
destroyed when the instrument is switched off.

Power supply

The AC line voltage at which the instrument should be operated
is indicated near the power cable outlet on the rear panel.

The allowable power voltage is 100, 120, 200, 220 Vac +10% or
240 Vac t?:% with the frequency of 50 or 60 Hz.

The line frequency can be switched between 50 and 60 Hz with a
50Hz/60Hz selector switch provided on the rear panel of the
TR2741 Sensor Terminal. Before connecting the power cable to
the instrument, make sure that the POWER switch is set to OFF.
If a private power generator or DC-AC inverter is to be used as
a power source, pay attention to the output frequency

displacement and waveform. (Since wave is required.)
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(4)

Power cable

The power cable has a 3-prong plug and the round prong in the
center is for grounding.

If the KPR-13 plug adapter is used for power connection, make
sure to connect the ground lead (Figure 1-3) of the adapter or

the GND terminal on the rear panel to the ground.

" To AC power KPR-13 plug adapter

line

‘Ground prong

Power cable
3 prong plug

To the instrument

Prong to be connected
to the ground

Fig. 1-3 Power cable plug and adapter

Fuse replacement

The power line fuse is contained in a fuse holder on the TR2731
rear panel. If fuse replacement is required, turn the fuse
holder cap in the arrow direction and replace it with the same
rating fuse as the original one.

On TR2741, the line fuse is placed on its internal circuit board
(Figure 1-4). The fuse can be pulled out from or pushed down

into its metal holder.

CAUTION
Before replacing the fuse, make sure to disconnect the

power cable from the AC outlet.




(Loosen 5 pieces of the screw of the bottom cover.)

Fig. 1-4 TR2741 line fuse location

(5) Chassis grounding
To prevent noise interference and electrical shock, ground the
GND terminals on both TR2731 and TR2741 rear panel with a thick
copper wire.

(6) Line noise
The instruments are insensitive to AC power line noise. 1If a
problem occurs due to power line noise, however, use a noise
filter in the primary power circuit.

(7) Operating environment
The instruments should be operated in a place free from direct
sunlight, corrosive gas, and excessive dust. Do not expose the
instrument to natural wind, or cool/hot air flow from air
conditioning units as this may cause a temperature difference
between input terminals and hence a measurement error.
The ambient temperature should be between 0°c and +40°C for
TR2731, and between 0°%c and +50°C for TR2741 with a relative
humidity of less than 85% for both models.
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(9)

(10)

1

(12)

Ventilation (TR2731 only)

The TR2731 is forced air-cooled with an inhaling cooling fan on

the rear panel. And the air is exhausted through the

ventilators provided in the top and bottom covers. To ensure

adequate ventilation, allow sufficient space around the

instrument.

Shock and vibration

The instrument contains precision mechanical units such as a

printer. It should not be operated under excessive mechanical

shock or constant vibration.

Storage

The storage temperature range for TR2731 should be between

-20°C and +60°C, with relative humidity of 90% or lower, and

that for TR2741 should be between -25°C and +70°C, with

relative humidity of 95% or lower.

When the instruments are to be left unused for a long period of

time, wrap them with a vinyl sheet or store in a cardboard box

to keep in a dry and cool place free from direct sunlight.

Recording paper

Avoid the following treatment for recording paper:

a. Storage in an environment of high temperature or humidity.

b. Exposure to direct sunlight for a long period of time.

c. Use of solvent adhesives (such as rubber bonds, thinner
bonds, PIT stick glue, etc.) for splicing.

d. Contact with diazotized copy paper immediately after
recording.

e. Contact with plastic film containing plasticizer over a long
period of time.

Before measurement operation

Before attempting the operation of the instrument, be sure to

carefully read 3-8 "Operating Instructions".
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SECTION 2
TR2741 SENSOR TERMINAL

GENERAL

The TR2741 Sensor Terminal is a compact input terminal board which can
be installed independently of the TR2731 Computing Data Logger.
It contains a high-precision integration A/D converter of 20 samples per
second and uses microprocessor to control calibration, room temperature
compensation, linearization, and error detection, etc. Up to four
sensor terminals can be attached to the TR2731 Computing Data Logger.
Upon receiving a command from the TR2731 mainframe, attached sensor
terminals simultaneously start scanning and transfer processed data to
the TR2731 data logger. The sensor terminal has the following features:
(1) High-speed and high-precision measurement
In addition to high-speed data logging of 20 samples per second,
high-resolutions of 1 uv for DC voltage measurements, 0.01°C for
temperature measurements using platinum RTDs, and 0.1°b for
temperature measurements using thermocouples is attained.
(2) Distributed configuration
Data and commands are transferred to and from remote sensor
terminals in digitally-coded, bit-serial format via a pair of
signal lines. This transmission method exhibits higher noise
rejection and better data reliability than the low-level analog
transmission method. The digital transmission method does not
require high quality cables for transmission paths and permits a
maximum cable length of 500 meters (up to two output ports are
provided).
(3) Intermixed inputs handling capability
Each TR2741 can handle up to 16 types of intermixed sensor outputs.
Thermocouples: T (CC), J(IC), E(CRC), K(CA), S(PR10%), R(PR13%),
B(PR30%), PR12.8%
Platinum RTD : 100 Q 3-wire, 4-wire, and 4-wire high resolution
Voltage input: *#20 mv, *200 mvV, +2 V, #20 V

Contact input: Relay make/break status detection



(4)

High-speed measurement

High-speed measurement of up to 320 channels per 4 seconds ensures

real time processing of data logging.

(5)

Five types of sensor terminals

The sensor terminal can accept up to 40 groups of various types of

input signals.

types or number of channels:

Five models are available depending on input signal

Configuration Thermocouple/voltage | Platinum RTD/voltage

measurement measurement Total
Model Number of units Number of units channels

(40 channels/unit) (40 channels/unit)

TR2741A 1 (40 channels) - 40

TR2741B 2 (40 channels) - 80

TR2741C - 1 (20 channels) 20

TR2741D - 2 (20 channels) 40

TR2741E 1 (40 channels) 1 (20 channels) 60

(6)

The thermocouple/voltage measurement unit is capable of measuring
the following items:
Up to 8 types of thermocouples, 4 ranges of voltage and contact
signal.
The platinum RTD/voltage measurement unit is capable of measuring
the following items:
Up to 3 ranges of platinum RTDs and 4 ranges of voltage.
The sensor terminal consumes only a very little power and is
supplied from the TR2731 mainframe.

It can, therefore, be

installed in sites where commercial AC power is not available.



2-20

SPECIFICATIONS
Configuration and Input Channels
The following five types of sensor terminals are configured with two
types of terminal board units:
‘\\‘Configuration Thermocouple/voltage | Platinum RTD/voltage | Total
Model measurement units measurement units channels
TR2741A 1 - 40
TR2741B 2 - 80
TR2741C - 1 20
TR2741D - 2 40
TR2741E 1 1 60

Note: Each sensor terminal configuration is not modifiable after

delivery.

Thermocouple/Voltage

Measurement Unit Specifications

Input signal types:

Thermocouple

DC voltage

Non-voltage contact

Input channels
Scanning speed

Input system

Input terminals

Input impedance

B (PR30%) , PR12.8%

C1602-1981.)

: 20 mv, 200 mV, *2 V, £20 V

T(CC), J(IC), E(CRC), K(CA), S(PR10%), R(PR13%),
(A1l comply with JIS Standard

input: ON for 2 kQ or less, OFF for 30 kR or more.

Detectable current: Approx. 42 uA with a pulse

: 40 channels/unit

50 ms/channel

relays.

width of approx. 300 us

screw (M4x8) termination

: 50 MQ or more (approx.

Thermocouple fault detection: Normal if 2 kQ or less;

Error if 30 kQ or more

Detectable current: Approx. 42 uA with a pulse width

of approx. 300 us

2-wire switching system using electromechanical

Top-plane type, two-terminals two-wire system using

11 MQ for 20 V range)




Measurement range and accuracy: Guaranteed for six months under an

ambient temperature of +23°C tSOC with relative

humidity of 85% or lower

Temperature
Tempera- Measurement L
ture Type Mgasurement range Resolu; accuracy cosz1c1ent
measure- ( C) tion ( C)|+(% of (0 C to +50°C)
ment rdg+°c) +(% of rdg+°c)/°c
T - 270.0 to - 250.0 0.1 +(0.6+4.0) | +(0.0393+0.0010)/°%
- 200.0 to 0.0 +(0.05+0.5) | £(0.0028+0.0010)/°C
0.0 to + 400.0 +(0.03+0.3) | +(0.0015+0.0010)/°C
J - 210.0 to 0.0 0.1 £(0.05+0.5) | +(0.0029+0.0008)/°C
(1c) 0.0 to +1200.0 +(0.03+0.3) | +(0.0013+0.0008)/°C
E - 270.0 to - 250.0 0.1 £(0.6+3.0) | +(0.0352+0.0007)/°C
(CRC) 1 250.0 to - 200.0 £(0.1+0.7) | £(0.0059+0.0007)/°C
- 200.0 to 0.0 +(0.05+0.5) | +(0.0024+0.0007)/°C
0.0 to +1000.0 £(0.03+0.3) | £(0.0013+0.0007)/°C
K - 270.0 to - 226.0 0.1 +(146.0) +(0.0553+0.0012)/°%C
A
(CA) | _ 226.0 to - 200.0 £(0.07+0.7) | £(0.0042+0.0012)/°C
- 200.0 to 0.0 £(0.05+0.5) | +(0.0028+0.0012)/°C
0.0 to +1372.0 £(0.03+0.3) | £(0.0013+0.0012)/°C
s - 50.0 to 0.0 0.1 +(0.03+1.4) | +(0.0067+0.0074)/°%
(PR10%) 0.0 to + 538.0 +(0.01+1.0) | £+(0.0018+0.0074)/°C
+ 538.0 to +1769.0 +(0.03+0.6) | +(0.0010+0.0040)/°C
R |- 50.0 to  0.0| 0.1 [£(0.03+1.4) | £(0.0079+0.0076)/°C
PR13%
(PR13%) 0.0 to + 338.0 +(0.01+1.0) | £(0.0018+0.0076)/°C
+ 338.0 to +1769.0 +(0.03+0.6) | +(0.0012+0.0040)/°C
B + 50.0 to +1139.0 0.1 +(0.03+1.0) | +(0.0085+0.0113)/°%C
(PR30%)| 11139.0 to + 182.0 £(0.03+0.6) | +(0.0123+0.0323)/°C
PR 0.0 to + 340.0| 0.1 £(0.01+1.0) | £(0.0017+0.0076)/°C
12-8% | 340.0 to +1770.0 +(0.03+0.6) | +(0.0012+0.0040)/°C

Note: Calibration conforms to JIS C1602-1981.

the PR of JIS C1602-1974, however.
temperature coefficient of the reference junction and the error of
thermocouples and compensating wires are not included.
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Type PR12.8% conforms to

Compensation accuracy and




Temperature
Res- | Measurement coefficient
Range Measurement range olu- | accuracy o o
tion | £(% of rdg+uv) (07C to +50°C) o
+(% of rdg+uv)/ C
Voltage | 20mV|{-19.999mV to +19.999mV| 1uv | £(0.03+ 5uv) :(0.0015+0.04uV)/°c
measure-
ment 200mV|[-199.99mV to +199.99mV | 10uV | £(0.03+ 20uV) |+(0.0015+ 0.4uV)/°C
2V|=-1.9999 V to +1.9999 V (100uV | +(0.03+200uV) |+(0.0015+ 4uV)/°C
20V|=19.999 V to +19.999 V| 1mV | £+(0.04+ 2mV) |x(0.0015+ 40uV)/°C
Linearization : Digital compensation (8 types are contained for

individual thermocouples)

Linearization on/off is programmable for each group.

Reference junction compensation: Internal and external (programmable for

Internal H

External :

each group)

Terminal board temperature measurement using
platinum RTDs

Compensation accuracy: to.5°c (Including terminal
board temperature distribution. Guaranteed for 6
months under an ambient temperature of.+23°C

£5°C with relative humidity of 85% or lower, input
terminal temperature balanced.)

Temperature coefficient: :0.004°C (under ambient
temperature of 0°C to 18°C or +28°%C to +50°%C

with relative humidity of 85% or lower)

A cold junction thermocouple is to be connected to
each channel. (TR7021 Automatic Reference Cold

Junction unit is optionally available.)

Platinum RTD Voltage Measurement Unit Specifications

Input signal types:

Platinum RTD

DC voltage :
Input channels H
Scanning speed :

Nominal resistance 100 Q, 3/4 wire system

+20 mv, +200 mV, *2 V, +20 V

20 channels/unit

50 ms/channel (100 ms/channel for 3-wire platinum
RTD)




Input system

Input terminal

Input impedance

Measurement range

4-wire switching system using electromechanical

relays (the negative current terminal is common to

all channels).

Top plane, 4-terminal, 4-wire system using screw

(M488) termination

50 MQ or more (approx. 11 MQ for 20 V range)

and accuracy: Guaranteed for six months under an

ambient temperature of +23°C +5°C with relative

humidity of 85% or lower
Temperature
Iempera Measurement range |Resolu- Measurement coefficient
ure accuracy
Type | o . o o
measure- ( C) tion +(% of rdg+°C) (0 C to +50 C)
t +
men +(% of rdg+°C)/°C
o
3-wire|-200.0 to +649.0 0.1 C +(0.03+0.3) t(0.0006+0.0015)/oC
RTD ’
4-wire|-200.0 to +649.0 0.10C +(0.02+0.3) 1(0.0006+0.0015)/°b
¥ - 50.00 to +200.00| 0.01°C | £(0.0140.1) |(0.0006+0.0015)/°C

Note: Calibration conforms to JIS C1604-1989.

Sensor's error not included.

Nominal resistance 100 Q.

Temperature
Res- Measurement coefficient
Range |Measurement range olu- accuracy o o
tion + (% of rdg+uv) (0°C to +50°C) o
+(% of rdg+uv)/ C
Voltage 20mV|-19.999mV to +19.999mv| 1uv | +(0.03+ 5uv) t(0.0015+0.04uV)/°C
measure- - o
ment 200mV(-199.99mV to +199.99mV| 10uvV | £+(0.03+ 20uV) |+(0.0015+ 0.4uv)/ C
2V|-1.9999 V to +1.9999 V|(100uV | +(0.03+200uV) |+(0.0015+ 4uV)/°b
20V|-19.999 V to +19.999 Vv 1mV | £+(0.04+ 2mV) | +(0.0015+ 40uV)/°b
Linearization : Digital compensation

Linearization on/off is programmable for each group.

Platinum RTD measuring current: Approx. | mA (open circuit voltage:

15 V or less)




Allowable conductor resistance: 10 Q or less per conductor for 3-wire

system

100 Q or less per conductor for 4-wire system

Calibration Time

Minimum: 0.30 second
Maximum: 1.05 second

Noise Rejection Ratio

Effective CMRR for AC: Not less than 100 dB (at 50/60 Hz 0.2 Hz AC with
imbalanced input of 1 kQ)

Effective CMRR for DC: Not less than 140 dB (for imbalanced input of

1 kQ)

NMRR : Not less than 45 dB (at 50/60 Hz 0.2 Hz AC)

Crosstalk

Interchannel crosstalk: Better than 120 dB (for DC voltage)

Maximum Voltage Application Range

Voltages applied across input terminals must not exceed the following

range under any circumstances:

Unit Thermocouple/voltage | RTD/voltage

item measurement unit measurement unit
Across co-channel input terminals 50 V 40 V
Across inter-channel input terminals +100 V 0 V (2100 V at

voltage terminals)
Across input terminals and chassis 200 V 200 V
Note: DC level or AC peak value
General Specifications
A/D conversion : Dual slope integration

Zero and full scale calibration: Automatic calibration by program

Calibration timing: At the beginning of each scan and at approx. 15

second intervals

Warm-up time : Less than 30 minutes to meet the specifications

(after storage under the same temperature as the

operating temperature)
Operating temperature: 0°C to +50°C with relative humidity of 85% or

lower
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Storage temperature: -25°C to +70°C with relative humidity of 95% or
lower

Power supply : Supplied from the TR2731 mainframe (approx. 30 vdc,
not more than 10 W)

External dimensions: Approx. 424 (W) x 88(H) x 450(D) mm

Weight : TR2741A 7.5 kg or less
TR2741B 9.0 kg or less
TR2741C 7.5 kg or less
TR2741D 9.0 kg or less
TR2741E 9.0 kg or less

Accessories supplied:
(1) Fuse (EAWK 0.4 A) 2
(2) Connecting cable MC-76-01 (1 m) 1
(3) Plug (for external start/stop) SI-7502 1

PANEL DESCRIPTION

[ADVANTEST] SENSOR TERMINAL TR2741(]

FRONT VIEW
=
o TERAL N0, SENSOR OUT  LINE POWER J1=TR2731/ TR2741 = J2 G'l:°
EXT. START/STOP k?sgi :H» o ou - \ ®, ®
asmmresy  TONYD s ®

® OO ® ® ®

REAR VIEW

Fig. 2-1 TR2741 panel description
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2-3-2 .

- Front Panel Description

Q)
@

Rear

®

POWER indicator lamp
Lights when the TR2741 is powered.
RUN indicator lamp

Lights during measurement or calibration.
Panel Description

EXT. START/STOP connector
Accepts an external start/stop signal. Each time the "+" and
"-" terminals of this connector are shorted through a relay
contact, the instrument repeats start and stop alternately (this
function is the same as the LOG START/STOP key on the TR2731.).
In the multi-user log scan mode, however, this input accepts no
external start/stop signal.
The ratings of the input relay signal are as follows:

Contact resistance: 50 Q or less

Chattering: 20 ms or less

Current capacity: 10 mA or more

Voltage capacity: 7 V or more
TERM. NO switches
These switches assign a terminal number to the TR2741 as shown

in the following:

Terminal No. Switch status
P ‘
2 1 2 1
1 1 0 0
0 3 1 0
4 1 1

Fig. 2-2 Terminal number assignment



SENSOR OUT switch

Determines whether sensor fault is to be detected or not. When
this switch is set to ON, sensor fault is detected only for the
channels for which the thermocouple range is specified. This
switch should be set to ON whenever a contact input is to be

used.

LINE switch

Selects line frequency between 50 and 60 Hz. Set this switch to
50 Hz or 60 Hz according to the local line frequency.

POWER switch

This POWER switch is provided for maintenance purposes and
should usually be left at the ON position. When this switch is
set to the ON position, the power to the TR2741 can be
controlled by the POWER switch on the TR2731 mainframe.
Connectors J1 and J2

Accept an interconnecting cable to the TR2731 mainframe or to
another TR2741 Sensor Terminal. All power supply and data
transfer are made through these connectors.

GND terminal

This terminal is internally connected to the instrument's
chassis. To prevent noise interference, this terminal should be

grounded through a thick copper wire.
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2-3-3. -Terminal Board

Figuie 2-3 shows the TR2741E terminal board.

The terminal board for the

TR2741 series has the following

configuration:
Model Thermocouple/voltage | Platinum RTD/voltage
measurement unit measurement unit
TR2741A 1 =
TR2741B 2 -
TR2741C - 1
TR2741D - 2
TR2741E 1 1
5 B e = —,
= == =

¢

?

I 1
) @ ® &

070 910 O 910 ©7@
o6 ©10 ©10 ©70 oG
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Fig. 2-3 TR2741E
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: @ Thermocouple/voltage input terminals
These terminals accept thermocouple output (for temperature

measurements), DC voltage, or contact signal.

Input terminals

{ «————— Channel number

+ —-—
T Input polarity
Fig. 2-4 Thermocouple/voltage input terminals

(2) Mpx OUT./AD IN. terminals
Accept scanner output (MPX OUT.+ and MPX OUT.-) and A/D
converter input (AD IN.+ and AD IN.-). Normally, shorting bars
are provided across the MPX OUT.+ and AD IN.+ terminals and
across the MPX OUT.- and AD IN.- terminals. Use of these
terminals is described in item 2-5-2, (4).

@ Platinum RTD/voltage input terminals
Accept platinum RTD output (for‘ temperature measurements) or DC

voltage.

Current output

/ polarity

I -—

<+
©_06

Voltage input

terminals
g Current output
@ terminals
Channel number
_ + vV -
Voltage input "
polarity

Fig. 2-5 Platinum RTD/voltage input terminals
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External DC voltage/current source input terminals

If an external DC voltage or current source is connected across
these terminals, it is output to the current output terminals of
the channel for which a voltage range is selected. The input
voltage/current polarity is duplicated on the output terminals.
The input voltage or current source is not output to current
terminals, however, if a range other than the voltage range is
selected. 1In this case, therefore, the terminals can provide a
resistance measurement network of four-wire system.

Use of these terminals is described in item 2-5-3, (3) 4 and e.
Terminal board cover removal

Terminal board cover is terminated by two fasteners. To remove
terminal board cover, turn them by 90° from it's locked
position (Q%Q—-QD) and lift the cover up.

To install it again, be sure to check the fastener is QD

position and then turn by 90° to the former lock position.
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2-4. PRINCIPLES OF OPERATION

2-4-1. Outlines of Sensor Terminal Operation

TR2741 Series Sensor Terminals are compact input terminal boards that
can be distributed to install remotely from the TR2731 Computing Data
Logger mainframe. Their functions and configuration are shown in
Figure 2-6.

The Sensor Terminal integrates a microprocessor to control input
scanning and appropriate measurement range selection according to
commands sent from the mainframe, and a high-precision integration
A/D converter converts input signals into the corresponding digital
coded data. The sensor terminal also performs calibrating
calculation, reference junction compensation for thermocouples,
linearization arithmetic for sensors.

Up to four sensor terminals can be attached to the Data Logger
mainframe. Upon receiving a start command, all attached sensor
terminals simultaneously start input scanning and send data to the
mainframe in bit serial format through a pair of signal lines.

As shown in Figure 2-6, the sensor terminal is connected to the Data
Logger mainframe via a pair of serial data lines, power supply lines,
and start/stop control lines, yet is electrically isolated from the

mainframe.
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board ]
r Scan-
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[/ O tact
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O Signal |Integra-
co:ndi- tion A/D
- conver- | ; | Photo-coupler
AW PLI0O — tioner  lter
15 ~ Scan-
i < ‘ner
LS J ped
3w Pt100 ;
O Plati-
it O RTD - Transfer
-O— joled +control
o Voltagg Bus
ocv e
o 4CPU ROM/RAM

Fig. 2-6 TR2741 Sensor Terminal configuration

The sensor terminal can be configured by up to two different terminal
board units, so that five different models are available depending on
the cambinations.

The thermocouple/voltage measurement unit accepts up to 40 channels
of thermocouples (8 types), DC voltage inputs (4 ranges) and contact
signals in combined form (up to 80 channels with two units). For
reference junction compensation for temperature measurements using
thermocouples, the temperature at the center of the top-plane
terminal board is detected by the platinum RTDs to convert it into
electromotive forces corresponding to each sensor, then the
difference between the RTD output and each sensor output is
determined for room temperature compensation. ~The high-precision,
high-stability digital compensation technique is used to linearize
thermoelectromotive forces to temperature for thermocouple output.
Consequently this permits high-precision temperature measurements

o o
over a wide temperature range from 0 C to +50 C.
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‘Contact signals are used to identify value on/off or level switch
status. They utilize the sensor fault detecting function for
thermocouples. While contact signal status is displayed or printed
as ON and OFF, it is internally processed as binary numbers of 0 and
1. It may, therefore, be used for GO/NOGO decision against preset
upper or lower limits.

The platinum RTD/voltage measurement unit accepts up to 20 channels
of platinum RTDs (nominal resistance 100 @, 3 or 4 wire system) and
DC voltage (4 ranges) in combined form. For temperature measurements
using 3-wire platinum RTD, the measurement is performed twice to
compensate for the resistance of cable conductors (Figure 2-7). As a
result, the measurement time requires 100 ms per channel, twice that

for ordinary measurement.

r |
M\ -
P
1S Ve 1000 E1
L) z
A'A'A
r E2
4Wv
Resistance of cable
conductor (causes error) 1 mA
Ex=E31-E2

b d

FPig. 2-7 Compensation for cable conductor resistance in temperature

measurements using a 3-wire platinum RTD

The terminal board is top-plane type, which ensures simple lead
connection and prevents uneven temperature distribution over the
terminal board which may cause errors in temperature measurements
using thermocouples (Figure 2-8). The independent screw-type

terminal as shown in Figure 2-9 assures positive, safe lead

connection.
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Flat washer

Metal base

Insulator -

Heat sink board

PC board

Fig. 2-9 1Input screw-type terminal
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2-4-2.

- Calibration

In general, digital voltmeters or data loggers use the auto-zero
circuit to calibrate the A/D converter, in which an offset voltage
charged across a capacitor is decremented in analog form. This
technique can compenséte only for zero-point, however, and may affect
measurement speed.

In contrast, the TR2741 has a reference resistance or voltage value
for each input range and the built-in microprocessor compensates for
the offset level and gain of the measurement system by referencing
the reference value. This permits calibrating both full-scale value
and zero-point without affecting scanning speed (Figure 2-10).
Measurement for this calibration technique is performed at the
beginning of each input scan, as shown in Figure 2-11. The times
required for calibration measurement depends on input types, ranging
from approximately 0.30 second to approximately 1.05 second (when all
types of inputs are intermixed. Since the actual input scanning
simultaneously starts after the longest calibration time, the
measurement will remain simultaneous.

The zero-point value and gain in each range are stored in the
microprocessor during calibration measurement, and are compensated
for all channels to be scanned.

Terminal board temperature measurements for reference junction
compensation for thermocouples is also performed during calibration
measurement.

If the log scan period is specified continuous, calibration
measurement is performed at a timing other than the beginning of each
scan, to ensure high-speed data logging. If scanning time is
enlongated due to averaging arithmetic, calibration measurement
interrupts at approximately 15 second intervals.

Compensation for calibration may cause deviation of measurement
results due to accumulated calculation errors. To prevent this, the
A/D converter of the TR2741 has a dynamic range approximately 4 times

as large as the range shown in the specifications.
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-The time required for calibration are as follows:

Calibration

Range counts Remarks
20 mv 3 Performed regardless of the selected
200 mv 2 range.
2 Vv 2 When both ranges are simultaneously
20 Vv 2 used, calibration is required once for

each range.

Thermocouple (1)

4 types of T(CC), J(IC), E(CRC) and K(CA)
Calibration is always performed twice

even if the 4 types are simultaneously
used.

Thermocouple (2)

4 types of S(PR10%), R(CP13%), B(PR30%),
and PR12.8%

Calibration is always performed twice
even if the 4 types are simultaneously
used.

3-wire RTD
4-wire RTD

High-resolution RTD

2/unit
2/unit

2/unit

For TR2741D, calibration is performed
independently for channels 1 to 20 and 21
to 40. Therefore, calculation is also
performed independently for channels 1 to
20 and 21 to 40 for platinum RTD
measurement only.

If both the 3-wire RTD and 4-wire RTD

are used at the same time, calibration

is required once for each range.

Thermocouple's
internal reference
junction
compensation

3/unit

If internal reference junction compensa-
tion is to be performed for only one
channel in the thermocouple range, this
counts should be added. For TR2741B,
calibration must be performed six times
as it consists of two units.

Although dependent on the number of channels, the required

calibration time is generally given by:

150
[(sum of calibration counts for range) x 50 ms] + { ¢ .}ms

200

For example, if the TR2741A is used and ranges of 20 mv, 2 V,

internal reference junction compensation for T (CC), and external

reference junction compensation for K(CA) are selected:

20 mv-> 3, 2 V-2, T(CC), K(CA) » 2, internal reference junction

campensation - 3

150 650
[(3+2+2+3)x50ms]+{§}ms={S}ms

200 700
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A/D converter
output

A e

|
|
|
|
Y Curve obtained |
by calibration |
measurement :
YZ/ }
L Input
X XF .
Y — Yz
X= —* Xr
YFr— Yz

Fig. 2-10 Input compensation by calibration measurement

Scan start command
Y YActual scan start

S— Y,

Sensor terminal 2

-

S;nsor terminal 3

Sensor terminal 4 ,/A
l

|
4o -
My kL i .
| Calibration | Input scanning time: |
| time | 4 sec. max. I
| I
1 0.30 to | |
1.05 sec.

Fig. 2-11 Sensor terminal calibration sequence
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2-4-3 .

- Operation and Data Transfer

All data and command to and from the TR2741 Sensor Terminal is
transferred in synchronous, bit-serial form via a pair of signal
lines. Figure 2-12 gives a typical operation example in which input
channels are specified and digitally-coded measurement data is
transferred.

Commands and data are transferred in each 10 ms, one fifth the time
slot of 50 ms. As shown in Figure 2-12, the input channels and
measurement ranges for sensor terminal 1 are specified during the
first 10 ms interval, those for sensor terminal 2 are specified
during the second 10 ms interval, and so forth. When channel and
range are specified, the input signal is integrated for 20 ms (when
line frequency is 50 Hz) and is then subject to A/D conversion after
a delay due to the settling time of the relay scanners. The output
of the A/D converter is subject to arithmetic operations such as
calibration and linearization. The end of these operations is in the
next time slot, and measurement data is transferred in the 3rd time
slot.

Since mutually overlapped advance control is performed during
measurement sequence on the sensor terminals, the data currently
being transferred corresponds to the input channel specified two time
sloﬁs or more before. A time lag of 10 ms actually exists between
measurement starts on each sensor terminal, although they appear to
be started simultaneously. .

Sensor terminals can be installed up to 500 meters away from the data
logger mainframe. Parity, frame, and comparison checks are performed
on transferred data to ensure data reliability. If an error is
detected, the sensor terminal or mainframe requests data resend up to
three times. If the error still persists, the mainframe sends a
transfer error (TRANS ERR) message. Upon receiving the TRANS ERR
message, the pertinent sensor terminal suspends measurement until the
next specified time is reached.

Transfer signals use +12 V isolated by photocouplers. The transfer

rate is approx. 20 k bits/sec.
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1lst time slot

2nd time slot

3rd time slot

T1 T2 T3 T4
N I

T1 T2 T3 T4
| "1 "1 "

T1 T2|T3IT4

wu\l)
|

Channel 1. |
specified |
/
/

Channel 2 specified

1st data
transfer [/
‘Channel 3 /
specified /
/

Tl T2

2nd data
transfer

7
Settling Integrat-

7
/

time _Llng time | Operation time
[ ’ | I
| ! |
/ | / |
| ! N 4 l
i 1 ]
' |
Channel 1 on terminal !
4 specified } /
\ ! | .
\ PR f 7—-
\ <N / I
v =7 N /
r———t— S—— ..__[— ]
Oms — T ——"17"—T } } \
| 1 i
T f
SO0 ms

Fig. 2-12 Sensor terminal operation and data transfer sequence
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2-5. OPERATING INSTRUCTIONS

2-5-1. Connection

This paragraph describes how to connect the TR2741 Sensor Terminal(s)

to the TR2731 Data Logger mainframe.

(i) Make sure that the POWER switch on the TR2731 is set to OFF.

(:) As shown in Figure 2-13, connect the TR2741 to TR2731 and/or to
another TR2741 with the supplied interconnecting cable(s).
Either of the two rear connectors may be used for this
connection since the two connectors are internally connected in
parallel. Two sensor terminals may be connected to the TR2731
mainframe in either radial or daisy-chain configuration.

Connection examples are shown in Figure 2-14.

Fig. 2-13 Connecting TR2741 to TR2731
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a. Cne sensor texminal

TR2731

TR2741

L

c. Two sensor terminals

b. Two sensor terminals

TR2731

TR2741

TR2741

]

d. Three sensor terminals

TR2741| |TR2731| |TR2741 TR2741| | TR2731| |TR2741 | | TR2741
| | | | | |
e. Three sensor terminals
TR2731|| |TR2741| |TR2741| |TR2741
[ | | |
£. Four sensor terminals
TR2741| |TR2731| |TR2741| |TR2741| | TR2741
l L T | |
g. Four sensor terminals
TR2741| |TR2741| |TR2731| |TR2741| | TR2741
L1 |
h. Four sensor terminals
TR2731|| |TR2741| |TR2741 | |[TR2741| | TR2741
L ]
CAUTION

sensor terminals according to item 2-5-4.

system operation may not be guaranteed.

If an interconnecting cable exceeds 100 meters in length,
check the total cable length and the number of attached
If the

requirements given in item 2-5-4 are not met, correct

Fig. 2-14 TR2741-TR2731 connection examples
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Set the switches on the TR2741 rear panel as follows:
POWER switch: Normally set to ON.

LINE switch :

SENSOR OUT switch:

Set to 50 Hz or 60 Hz according to the local

. line frequency (which affects the integrating

time of the A/D converter).

Determines whether or not thermocouple sensor
burn-out detection is to be performed. If
this switch is set to ON after one of the
eight thermocouple ranges is selected, a
SENS. OUT message is displayed on the TR2731
if the resistance of the pertinent sensor go
over 30 k. A sensor resistance below 2 kQ
is defined as normal, and that between 2 kQ
and 30 kQ is defined as irregular.

When the TR2741 is used as contact input,
this switch must be set to ON.

While the output of thermocouples does not
affect the sensor burn-out detecting
function, an OVER message may be delivered to
the TR2731's display or printer instead of a
SENS. OUT message if the output of a
thermocouple exceeds several tens millivolts
due to an error. The OVER message will also
be output if the objective temperature
exceeds the temperature range of the
thermocouple. In either case, the sensor and

leads should be checked.

TERMINAL NO. switch: This switch is used to assign a terminal

number to the local TR2741. When more than
one sensor terminal is attached, each
terminal number must be unique. The
numbering scheme should always begin from 1;
for instance, 1, 2, and 3 for three

terminals, and 1, 2, 3, and 4 for four

" terminals. After terminal number assignment

is completed, seal the supplied terminal
number stickers on the appropriate location

of the corresponding sensor terminals.
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‘The connection and rear panel switches settings for the TR2741 are
now completed. The POWER switch setting (to ON) and TERMINAL NO.

assignment should be completed before the TR2731 mainframe is powered.

2-5-2. Connecting Input Signal Leads to the Thermocouple/Voltage Measurement
Unit.

Figure 2-15 is the photograph of the thermocouple/voltage measurement
unit (TC unit). Each TC unit has 40 input channels; the one shown in

Figure 2-15 consists of two units and has 80 channels.

ll -
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® 6 070 970 @70 96 ©® OO 0 9 076
P10 00 PR 60 006 93 9D E
B0 0 0O OOO : 00O 6 OO 6
BI® ®C "G O7® ® ' H® 0@ O @ ® & &
- ‘ - I
. 4 ¥-J w:s ]  FIN
- =
=
=] p}
7 i

Fig. 2-15 Thermocouple/voltage measurement unit

terminal board (TR2741B)
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(2)

Terminal board description

The number provided just below each input terminal pair
indicates a channel number. Symbols "+" and "-" indicate the
input polarity. For voltage measurement, positive data is
output (but no polarity sign is displayed) when the hot and cold
leads of the input signal are coupled to the "+" and "-"
terminals, respectively. If the input polarity is reversed, the
output data is preceded by a negative sign (-). 1In general, the
input lead with lower signal-source impedance should be
connected to the "-" terminal.

When connecting a'thermocouple or compensating conductors to
terminals, their positive and negative leads must be connected
to the "+" and "-" terminals, respectively.

If the polarity is reversed, the correct measurement result
won't be obtained.

The four terminals grouped at the top right corner of the unit
will be described in item (4) below. They should normally be
shorted with shorting bars as shown in the photograph.
Connecting input signal lines

The output leads of a thermocouple or compensating conductor
should be firmly secured across the positive and negative
terminals by either directly crimping the end of the leads or
using solderless terminals (Figure 2-16). It is recommended
that the same type of thermocouples be connected to terminals
with consecutive numbering. This practice will be convenient

for measurement using group function.
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Twist the end of
the leads and crimp

Solder less to the terminal.

terminal for
4 mm screw

Fig. 2-16 Input signal line termination

Note the following points to avoid noise interference. Refer to

2-5-5 "Noise Interference Countermeasures"”.

o Ground the GND terminal of the TR2741 rear panel with a thick
copper wire.

o Ground the chassis or frame of the object under measurement to
the same earth poin£ as the TR2741 with a thick copper wire.

o Using an oscilloscope, measure the potentials of the
thermocouples connected to the sensor terminal with reference
to the GND terminal of the TR2741, and ground the object under
measurement or shield the thermocouples or compensating
conductors so that the potential (especially its AC component)
is minimized. 1If this potential exceeds %200 V, not only make
measurement errors increase but result malfunction of or
damage to the measuring system.

o When using an external reference junction compensation, the
thermocouple for the reference junction should be

non-grounding type (Figure 2-17).
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Object under

 measurement < ([\) \ @

Nl

External reference junction
ocC

gd mr

Fig. 2-17 Thermocouple connection example

When using a voltage standard for calibration or check, connect

it to the TR2741 as shown in Figure 2-18.

TR2741 input terminals

+ - + -
Voltage standard @ ?

HO

05
| oA @
— 7

\

Fig. 2-18 Connecting a voltage standard to the TR2741
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2.

CAUTIONS
Exercise utmost care when handling input signal leads
as they may induce high potentials.

Do not expose input terminals to natural wind or
airflow from air conditioning units or to direct
contact with bare hands. If a terminal is touched,
allow several minutes before starting measurement.
When connecting thermocouple leads or compensating
conductors to sensor terminals, make sure that their

polarity is correct and secure firmly.
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- (3)

Connecting various types of sensors

Connection examples for various types of sensors are shown in

Figure 2-19.

(=
o -

Positive lead

< won leg

+
Negative lead
O -
O+
O -
GND
+
'l+ll leg .
won Jo g O -
QO +
Copper wire
O -

] "+" leg Copper wire

"_n leg'

0°C
referenece

0°C

+20 mV, £200 mv

O+
T2V, £20V 5
T O+
Ioad cell (80 mv F.S.) O_
Strain gauge, etc.

. +
Reference Voltage range
current Is Rx | v O-
source S

Reference
resistance O+
/ Voltage range
Ix Rs:E v O -
<
TR1311B Terminal Box
Pressure,

R + O + +0O- +
liquid flow, _ul Transducer IN ouT 200 mv O
etc. -0 - — _ O -

2V
4 to 20 mA range
10 to S0 mAa

Nen-grounding type
thermocouple

Thermocouple with
shielded output cable
GND terminal on the
TR2741 rear panel

Grounding type
thermocouple

External compensation
for thermocouple

Extemal compensation
for thermocouple (2)

Voltage
measurement

Strain

measurement

Resistance
measurement

i. Current
measurement

Instrumentation
input

Fig. 2-19 Connecting various sensors to the TC terminal

2 - 31



e.

Non-grounding type thermocouple (1)

Common method for temperatu;e‘measurements.

Non-grounding type thermocouple (2)

The outer shield conductor should be connected to the GND
terminal on the TR2741 rear panel.

Grounding type thermocouple

This type requires special care as it is sensitive to noise
interference. See 2-5-5 "Noise Interference
Countermeasures”.

External compensation for thermocouple (1)

Common method for temperature measurements using external
reference junction compensation (two-channel compensation).
External compensation for thermocouple (2)

Common method for temperature measurements using external
reference junction compensation (single-channel
compensation) .

DC voltage measurement

Common method for DC voltage measurement

Strain measurement, etc.

When a broad dynamic range is required for a strain gauge or
load cell, a range between -10 mV and +80 mV (with 1 uv
resolution) can be selected. This dynamic range can be
obtained by specifying external compensation and
linearization to OFF in one of the ranges T(CC), J(IC),
E(CPC), or K(CA). Measurement accuracy is, however, reduced
by around twice as poor as that in the 20 mV range for DC
voltage measurement. If measurement results are deviated,
they may be averaged up to 40 times by means of the filter
function of the TR2731.
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Resistance measurement

Resistance can be measured by using a reference current
source external to the instrument.

The maximum value of measurable resistance depends on
environment conditions such as noise, induction, etc.
Influence of noise interference and induction can be reduced
by using a measuring current as large as possible and a
voltage range as high as possible. It should be noted,
however, that when the 20 V range is selected the input
impedance of the TR2741 is approximately 11 MQ and is
connected in parallel with the resistor under measurement.
The reference current source to be referenced must have an
output accuracy equivalent to or better than the measurement
accuracy .

The resistance can be determined as shown in Figure 2-20.
The scaling function of the TR2731 permits direct readout of

resistance.

@ R § v TR2741 R

Fig. 2-20 Resistance measurement (1)

If an external current source having adequate output
accuracy is not available, the measuring setup shown in
Figure 2-21 may be used. However, the current value must

remain constant during a single scan.
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TR2741
Channel L:
-0 +)
\"2 .
' I = -—-]-'- scaling
Vi 2 Rs : tChannel L RS
o - Channel M: Secondary
+ v, |arithmetic
EE O Ryl = I operation
rChannel M (ratio to
V2 §Rx1 Channel N:| channel L)
)\ - — ) _ V3
Ry2 = —
—0 +) I
Vs Rx2 rChannel N
40 -

Fig. 2-21 Resistance measurement (2)

Rs on channel L is a reference resistor having a known
value. Resistances Rx1 and sz and current I can be
determined by scaling and secondary arithmetic operation.
See item 3-6-3 for the setting procedure.

The voltage (V&) across the constant current source must
not exceed 100 V.

Figure 2-22 A shows a measuring setup with less error
probability. When the resistance under measurement is
relatively large, the current source, resistor under
measurement, and cables should be shielded and connected to

GND terminal to prevent noise interference.
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A. Setup for less error probability

TR2741

-0\

<+

0./
AN
+

|

|

|

|

i

|

|

l

i

|

|

; _
; o/
]

i —(PGND

________________ ?

B. Setup with greater error probability

! Cable resistance r
—— TR2741 j
.affects measurement

N\ O+ results. )

Fig. 2-22 Resistance measurement setup

Current measurement
Current is measured if an external reference resistance (Rs)

is used. The current value is determined from the following

equation:
=¥
Ix-Rs
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Instrumentation input

Instrumentation input of 4-20 mA or 10-50 mA circuit
requires the TR1311B Terminal Box (option) and the TR2731's
scaling function. The TR1311B can convert a current input
of 4-20 mA to a corresponding voltage output of 25-125 mV,
and 10-50 mA to 62.5-312.5 mV. This voltage output may be
measured with the 200 mV or 2 V range and then converted
into other engineering units, such as 0% to 100%, by the

scaling function.

(4) Use of scanner output terminals

The four terminals provided at the top right corner of the unit

(Figure 2-15) provide the user with the common input and output

of the scanner for extended application of the TC unit.

Input

t External i
—e{ circuit
AD
MPX our.@?mrx OUT.- IN- éAD IN +
O——
O—
@ - TR2731 delay mode
—o0—
Scanner
@ . output
O—— (MPX OUT) ‘
1
External : i
@ — circuit { :
@ - response | Input
T (AD IN.) | |~ measurement
Measurement: L I |

L

P—-—‘DELAY = 50 ms x N

Fig. 2-23 Use of thermocouple/voltage measurement

terminal board unit (TR2741A)
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External
~=4 circuilt ——

MPX OUT. + Q MPX OUT. - AN - @é AD N +

Terminal board 1

4PX MPX Open |
T+ OUT. - AD IN. - AD N+

The MPX OUT.+ and MPX OUT.- terminals on terminal board 2 should
be connected in pararell to those on terminal board 1,
respectively. It should be noted that the TR2741B cannot be
used with an external circuit provided in only one of the

terminal boards.

Fig. 2-23' Use of thermocouple/voltage measurement
terminal board unit (TR2741B)

As shown in Figure 2-23, the scanner output is usually coupled
to the input side of the measurement system. An arbitrary
analog circuit can be inserted in between the scanner output and
measuring system input by using the four terminals (MPX OUT.+,
MPX OUT.-, AD IN-, and AD IN+).
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(5)

Included in those analog circuits are a linearization circuit
for temperature measurements using thermisters, RC filter to
reject random noise, reference resistor for current
measurements, AC/DC converter, VOltage attenuator, and so

forth. Since those analog circuits have their specific settling
times, the delay mode, one of the TR2731's filter functions,
must be used. By using the delay mode, measurement timing can
be delayed by a specified number of multiples of 50 ms (Figure
2-23). It should be noted, however, that this method affects

all sensor terminals to increase measurement times.

Notes: The delay mode is not applied to the temperature/
voltage measurement unit of the TR2741E.

Temperature measurement range

In the temperatﬁre measurement ranges of the TR2731, up to eight

types of thermocouples, linearization ON/OFF, and

external/internal reference junction compensation can be
specified.

Linearization ON: After external/internal reference junction
compensation corresponding to the 8 types of
thermocouples is performed, the result is linearized
and displayed in temperature (°C).

Linearization OFF: After external/internal reference junction
compensation corresponding to the 8 types of
thermocouple is performed, the result is not
linearized and displayed in voltage (mV).

External reference junction compensation: No internal reference
junction compensation is performed for voltage input
from thermocouples. ‘

Internal reference junction compensation: Reference junction
compensation corresponding to each thermocouple type
is performed for voltage input from thermocouples.

(Thermoelectromotive forces are compensated based on
the measured temperature of the terminal board.)
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Since the -10 mV to +80 mV range is selected for thermocouple
types T(CC), J(IC), E(CRC), and K(CA) (the 20 mV range is
selected for all other types), the system can be used as a
voltmeter with a measurable range of -10.000 mV to +80.000 mV (1
uV resolution) if linearization OFF and external reference
junction compensation is specified. The measurement accuracy
is, however, reduced to around twice as poor as that of the

voltage measurement 20 mV range with deviation of measurement

results slightly increased.

2-5-3. Connecting Input Signal Leads to the Platinum RTD/Voltage Measurement
Unit

Figure 2-24 is the photograph of the platinum RTD/voltage measurement
unit (RTD unit). Each RTD unit has 20 input channels; the one shown
in the photograph is combined with a TC unit.

.
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Fig. 2-24 Platinum RTD/voltage measurement unit terminal board
(TR2741E)
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‘(1) Terminal board description
Input terminals for a single channel are shown in Figure 2-25.
The number at the center of the four terminals indicates the
channel number. Currents are output from the upper two
terminals which is internally connected to a current source.
The current drains through the "+" terminal and sinks into the
"." terminal. The lower two terminals are for voltage input.
When the hot and cold leads of an object under measurement are
coupled to the "+" and "-" terminals respectively, the measured
data is positive in polarity. (No sign is given to the data
output or display.) If the input signal polarity is reversed,
the measured result is negative. (A minus sign precedes the
data output and display.)
The paired terminals shown at the top right corner of the RTD

unit are external current terminals, which will be described in
item (3)-d below.

Current output
terminals
+ I -

(@I T(©)

Voltage input
terminals

Fig. 2-25 1Input terminals
(2) Connecting input signal leads

Figure 2-26 illustrates how to connect platinum RTD output leads

to the terminal board.
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Short with copper wire

To the GND terminal
on the rear panel

‘HT:

RTD 100 Q three-wire RTD 100  four-wire Independent shield

Fig. 2-26 Connecting RTD to the terminal board

The RTDs to be used should conform to the JIS standard and have
nominal resistance of 100 Q.

Note that RTDs with the nominal resistance other than 100 Q
cannot be used.

If shielded wires are used for input cables, connect the outer
shield conductors to the V- terminal. If the outer shield
conductor is isolated from the RTD, it should be connected to

the GND terminal on the TR2741 rear panel.

CAUTION

On the RTD unit, the I- terminal is common to all
channels to compensate for cable resistance of the
three-wire system.

Therefore, an error may result if the sensor's
insulation is deteriorated when the three-wire system
is used. Care must be exercised regarding to

insulation of the sensors. (See Figure 2-27.)
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I+

v+

Insulation
resistance

V: Noise l i
b+ voltage

v+ If insulation of the

sensor is deteriorated,
v— —MN o
’L_Insulation \\
‘ resistance

an error may result due
| -

to faulty current i.
The I- terminal is internally
common to all channels.

Fig. 2-27 1Internal connection for temperature measurement using RTDs

Measurement error due to deteriorated insulation of the sensor
will not occur in the four-wire system. Each sensor can be
isolated from other sensors by cutting the jumper wires as
instructed below:

(1) Remove the top cover from the TR2741.

Turn the two

fasteners (@) by

90° to remove

the terminal board
cover.,

2. Loosen five pieces of

retention screw (B to

remove the top cover.

Fig. 2-28 Top cover removal
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C) Cut the tinned jumper wires of the pertinent channel.
Jumper wire location is indicated by an arrow in Figure
2-29. ‘

Remount the top cover on the TR2741.

(:) The schematic diagram for sensor connection is shown in
Figure 2-30.

L’.}i

Fig. 2-29 Location of jumper wires

Jumpex Jumpexr

Fig. 2-30 Schematic diagram for sensor connection
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For voltage measurement, apply the objective voltage across the
V+ and V- terminals. At that time nothing should be connected
across terminals I+ and I-.

Note the following points to minimize noise interference:

O Ground the GND terminal on the TR2741 rear panel to the earth
with a thick copper wire.

O Ground the chassis or frame of the object under measurement to
the same earth point as the TR2741 with a thick copper wire.

o Using an oscilloscope, measure the potentials of the RTDs or
other sensors connected to the sensor terminal by referencing
the TR2741 GND terminal, and ground the object under
measurement or shield the RTDs so that the potential
(especially its AC component) is minimized. If this potential
exceeds +200 V, not only make measurement errors increase but
result malfunction of or damage to the measuring system.

When using a voltage standard for calibration or check, connect

it to the TR2741 as shown in Figure 2-18.

CAUTIONS

1. Exercise the utmost care when handling input
signal lines as they may induce high potentials
due to induction or deteriorated insulation.

2. Firmly secure the end of RTD sensor cables to the

input terminals.
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(3) Connecting various types of sensors
Connection examples for various types of sensors are shown in

Figure 2-31.

1+~ TR2741
V+-\\~__
'1]:' - a. Voltage
@ - measurement
>
I+
g7 v+
e | S > Mea>
—_ sur in -1 re
100 Q1 &1 @V ~— Systos b. Three-wire RTD
= O -
IR @ VH ~
Pt< ! | N c. Four-wire RID’
100 Q} { v ~_ ,
T leded Czal n
N
2
- @' H ~_
vk Resistance
— d- measurement
R _®l:_\ using an
1 - external
—~— current
3 source
I B ~_
v S~—
_L ®7_ ~ e Difference from
' external voltage
= T ®| = Internal g
®<—\ current
source
Connected to /
external ter- l
minal for DC |
voltage meas- ‘ 1 mA
urement
EXT. 1+ EXT.1—

Resistance : Current

measurement source
External/Vol-
tage current |-——e= yoltage : Voltage
Ag'enerator .

differ- source

ence

Fig. 2-31 Connecting various sensors to the RTD terminal
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Voltage measurement

Common method for voltage measurement

3-wire RTD

Common setup for temperature measurements using a 3-wire RTD
4-wire RTD

Common setup for temperature measurements using a 3-wire RTD

Note: If linearization OFF is specified for the 3- or
4-wire RTD by the TR2731, direct readout of
resistance can be obtained.

As a result, this function permits resistance

measurement in the following ranges:

Range Measurable resistance | Resolution
3-wire RTD 0.00 Q to 400.00 & 0.01 Q
4-wire RTD 0.00 Q@ to 400.00 Q 0.01 Q
4-wire RTD, 80.00 @ to 180.00 0.01 @
high-resolution :

The measurement accuracy and temperature
coefficient are the same as those for RTD unit

measurement.

Resistance measurement using an external power source
External voltage/current source terminals are provided at
the top right corner of the terminal board. When a voltage
range is specified, the EXT. I+ and EXT. I- terminals are
connected to terminals I+ and I- of the specified channel,
respectively. Therefore, resistance can be measured by

connecting as shown in Figure 2-31 d.
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The maximum value of measurable resistance depends on
environmental conditions such as noise, induction, etc.
Influence of noise or induction interference can be reduced
by using a measuring current as large as possible and a
voltage range as high as possible. It should be noted,
however, that when the 20 V range is selected the input
impedance of the TR2741 is approximately 11 MQ and is
connected in parallel with the resistance under

meaéurement. The reference current source used must have an
output accuracy equivalent to or better than the measurement
accuracy. The resistance can be determined by Rx = V/Is,
where V is a measuring voltage and Is is an external current
source. Using the TR2731's scaling function, direct readout
of resistance is obtained.

Measurement of voltage difference

The difference between an input voltage and an external
voltage can be measured by connecting a voltage source to
the external voltage input terminals. In this case both
input and external voltages should not exceed the rated
maximum value (+40 V).

The instrument can also be used for a strain gauge

excitation for strain or pressure measurement.
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2-5-4.

-Number of Attachable Sensor Terminals vs. Cable Lengths

The number of attachable TR2741 Sensor Terminals versus allowable

cable lengths is shown in Figure 2-32. The total length of cables

must meet the following two conditions:

1

(2)

Multiply the cable length between the TR2731 and the nearest
TR2741 by the number of subsequent TR2741 terminals on the daisy
chain (including the nearest TR2741 itself) (50 m x 4 = 200 m in
the following example). Multiply the cable length (expressed by
meters) between the first TR2741 and second TR2741 by the number
of subsequent TR2741 terminals on the daisy chain (including the
second TR2741 itself) (20 m x 3 = 60 m in the following
example) . Perform similar calculation for the third and forth
TR2741 terminals as well, and totalize the multiplication
results.
Condition I: The totalized result must not exceed 500.
The TR2731 is provided with two connectors, which can distribute
individual line system. In this case, each line system must
meet Condition I.
Condition II: The total length of all cables must not exceed 600
meters (including cables not terminated by the
TR2741 as well).

I

\

—_

| |
S0 m I 20 m I 100 mx 10m I
|
| lL 4 units I Number of
A ched
l " 3 unies ! Tr2741
/ / 2 units | | terminals
L 1 unit
‘{///////A /;71 |
) 1
50 x 4 = 200 26x3=60 100 x 2 = 200 lel=lOI
200 + 60 + 200 + 10 = 470 £ SQ0

Fig. 2-32 Calculating cable lengths
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Some calculation examples are shown below:

TR2731

500 m
500 x 1 unit
= 500
500 £ 500

Fig. 2-33 Connection example-

TR2731
/I\Connector 31 | I
| |

Connector #2 I

| 200 m | 1o

200 x 2 units |1 4 1 unit]
| = 400 Iy l
I l
I I

400 + 1 =401=500

RE

‘200 m

. .: 100 ml
200 x 2 units, 100 x 1
= 400 |2 100 |
' |
I |
400 + 100 = 500 £ 500

Fig. 2-34 Connection example-2
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Condition II (600 meters

. or less) —---- Pass

Condition I: Indexes of
each path £ 500 ---- Pass

Condition II: 501l m £
600 m ---- Pass



TR2731

l\#l

100 m 100 m 200 m

100 2 units
x 20 x 1 unit = 20

|
|
|
100 x 3 wmits }
|
1
+

(||§|l) = 4
=] [ ¥

= 300 = 20C
300 200 + 20 = 520
1 Condition I: 520 > 500 ---- Fail
Pass
Condition II: 221 m £ 600 m ---- Pass

Fig. 2=-35 Connection example-3

S
Condition I: Indexes of
! /i\ } each path < 500 ---- Pass
500 m 100 m
I 500 x 1 unit l 100 x &L unit l Condition II:
I = 500 | =100 | 600 m <600 m
I | i -——- Pass

Fig. 2-36 Connection example-4

@ TR2731 @ Condition I:
I
| .
I
|
l

Indexes of each

700 m > 600 m
---- Fail

/I\ | path g 500
500 m | 200 m l ———— Pass
500 x 1 unit | 200 x 1 wit |
= 500 | = 200 I Condition II:
I |

Fig. 2-37 Connection example-5
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2-5-5.

- Noise Interference Countermeasures

The TR2741 Sensor Terminal is designed to be affected least noise

interference. If the measurement result is not stable or measurement

error is unusually large, employ the following countermeasures:

(1) Major types of noise

Ae

Normal mode
voltage = O +

Normal mode voltage

If a voltage source (VﬁMV) exists in series to a signal
source voltage Vs, it is called a normal mode voltage, which
can cause measurement error. (See Figure 2-38.)

The degree of influence of this normal mode voltage on a
measurement result is referred to as normal mode rejection

ratio (NMRR), which is expressed as follows:

V;
NMRR = MeasuredN§Ziue - Vs
In most cases, the NMV is induced by AC line to a signal
source or input cables and has line frequency of 50, 60, or
400 Hz. In the above equation, V. is the peak noise

NMV
voltage level (effective value x V2 when sine wave).

Measuring instrument

Signal source = O -
voltage

Fig. 2-38 Normal mode voltage

Common mode voltage
As shown in Figure 2-39, if the same voltage as referenced
to the ground is induced to the hot and cold signal lines,

the voltage is called a common mode voltage (CMV).
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If a measuring instrument is connected to the signal source,
the total setup is expressed by the equivalent circuit as
shown in Figure 2-40. 1In this equivalent circuit, the
common mode voltage causes a generation of normal mode
voltage Ve due to R and 2, which eventually causes
measurement error. The degree of influence of this common
mode voltage on the measurement result is expressed by the
common mode rejection ratio (CMRR), which is given by the
following equation:

Vemv

CMRR =
Measured value -~ Vs

The CMV is a particularly significant problem when
resistance R is increased due to a long input cable or large
signal source impedance. (See Figure 2-40.) The major
component of the CMV is induced by an earth-to-earth current
generated by the AC line. In the above equation, VCMV is

a peak noise voltage level.

As mentioned just above, the major component of the NMV or
CMV is the line frequency (50, 60, or 400 Hz). If a higher
noise frequency of several tens kilohertz is induced to the
signal line, however, it may cause nonlinearity in
amplifiers or semiconductor switches within the measuring
instrument used and may eventually result in a much greater

measurement error.

+ VoMv=VAa=VB

<
@

-
77

Fig. 2-39 Common mode voltage
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Measuring instrument

(2)

\ AMN
: ‘ ’ =]
~ R: Imbalanced resistance @

;
O
\

nr

of the cable or signal
source impedance x'

Ve =Vcmy

R
R+2Z
Fig. 2-40 1Influence of common mode voltage

Preliminary investigation of noise sources
Noise sources which may have considerable affect on the
temperature measurements using the TR2731/2741 system will
include the following:
o High voltage equipment
o Large current handling equipment
o RF or pulse equipment
If the temperature or voltages of these equipments itself or
those in the vicinity of them are to be measured, careful
preliminary investigation is required to determine the possible
influences to be expected from the equipment and the necessary
countermeasures.
a. Measuring the CMV
To determine the CMV of the measuring setup, measure the
voltage across the cold lead (at the end of the output
cable) of the sensor and the ground line for the TR2741
sensor terminal with an oscilloscope (with a frequency
response better than 10 MHz, input impedance higher than
1 MQ). See Figure 2-41.
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(3)

@ 0.9,

(o]

‘HBB O.

o g ]oo'iegaO 'O_-
o

Fig. 2-41 CMV measurement setup

Measuring the NMV

To determine the NMV of the measuring setup, measure the
voltage across the hot and cold leads of the sensor at the
end of the output cable with a floating type oscilloscope.
The floating type oscilloscope has one or more inputs which
are completely isolated from the primary AC power source or
the earth. Usually, it is a battery-driven oscilloscope.

See Figure 2-42.

0 0.2
@ ses O
=O= -O- | O s
o 00 oono o .
O v v
S

Fig. 2-42 NMV measurement setup

Noise interference countermeasures

Depending on the type or level of noise interference, the noise

rejection characteristic inherent to the instrument may not be

sufficient to completely eliminate the noise. 1In such a case,

employ the following countermeasures:

Qe

Selecting the appropriate type of thermocouple
Where possible, use non-grounding type thermocouples for

measurement and isolate them from the objects under
measurement.
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TR2741

O D
Yo JS]
O GND

Fig. 2-43 Use of non-grounding type thermocouple

If a grounding type thermocouple is unavoidable to use or it
is not isolated from the object under measurement or from
the earth, use an input cable as short as possible.

If measurement is seriously affected by high-frequency CMV
noise when grounding type thermocouples are used, connect a
ceramic capacitor of 0.001 uF to 0.01 uF across the input
terminals (both hot and cold) of each channel and the GND

terminal on the rear panel of the instrument.

TR2741
O P
=0 ©
1 -
T ;‘34)GND
Object under
measuc ement
]
]
P
p—
»
V(4

Fig. 2-44 Action against RF noise problem for

grounding type thermocouples

Grounding of the object under measurement
To prevent noise transfer from the object under measurement
to the thermocouple, connect the object to the GND terminal

on the rear panel of the instrument with a thick, short wire.
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TR2741

—O0 @
-0 S
GND

Cbject under
measurement

Peripheral
equipment

Fig. 2-45 Grounding the object under measurement

Ce.

Use of electrostatic shield

To prevent the input signal lines from electrostatic
coupling with adjacent noise sources, use a shielded cable
for the input line. The outer shield conductor of the cable
should be connected to the GND terminal on the rear panel of

the instrument.

TR2741
-0 D
GND

Fig. 2-46 Input connection using a shielded cable

d.

Use of a twisted pair cable

If a large-current power cable is layed near the input
signal line, NMV noise interference may generate due to
electromagnetic coupling. If this is expected, twisted pair
cables should be used for input signal lines.

Since those power cables usually have high potentials, it is
recommended that the twisted pair cable should be provided

with an electrostatic shield as well.
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TR2741
—O +
— —
O GND

Fig. 2-47 1Input connection using twisted pair cable
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3-1 .

SECTION 3
TR2731 COMPUTING DATA LOGGER

GENERAL

The TR2731 Computing Data Logger provides various measurement modes for

selective data acquisition from intermixed input signals, and is capable

of various data logging through the TR2741 Sensor Terminals or optional

input cards. It has the following features:

(1

(2)

(3)

(4)

(5)

Since the TR2731 contains arithmetic functions often used for data
logging, a complete data acquisition system can be configured only
with the TR2731 and TR2741. The standard arithmetic functions
include 8 types, such as the linear scaling arithmetic for
engineering units conversion, statistic operations on the time
axis, differential operations between multiple input channels, and
so forth. 1In addition, nine types of secondary arithmetic
functions are optionally available.

Along with the data logging function, the TR2731 also provides
continuous operation and monitoring functions. These functions
include the scanning monitor that operates independently of regular
logging, relay outputs for over-limits alarm, continuous
single-channel display, alarm print which outputs data only for
unusual measurement result, up to 12 channels of analog output
permitting monitoring with an analog recorder.

The TR2731 permits the user simple entry of measuring parameters

‘with its categorized input keys and a large fluorescent display.

For group programming, the direct item specification and automatic
rearrandement functions permits easy programming, readouts,
addition, insertion and deletion of group numbers. Remote
programming through the GPIB interface is also possible in complete
form.

A wide variety of input/output options are available. They include
the GPIB interface, BCD output/external control, BCD input, relay
output, analog output, serial data output, pulse counter, etc.

The multi-user log mode permits independent execution of up to four

types of data logging.



3-2 3

SPECIFICATIONS

Input Section

Analog input (temperature, voltage, resistance) and contact input

Attachable sensor terminals: Up to four TR2741's (up to 320 input
channels)

Attachment format : Synchronous, serial transfer using a six conductor
cable (signal, power supply, and external start/stop)

Maximum interconnecting cable length: 500 meters (if any one of the
cables exceeds 100 meters in length, the total cable
length must conform to the restriction given in item
2-5-4.)

Input scanning time: Max. 4 seconds (including no calibration time)

Maximum scanning speed: 80 channels/sec. (when four TR2741's are
attached)

Digital input : Available with the TR2730-530 option card.
(Concurrent use with TR2730-580 is not possible.)

Input condition : TTL level or +12 V to +18 VvV, 6 digit BCD, max. 4
Channels

Pulse counter : Available with the TR2730-580 option card.
(Concurrent use with TR2730-530 is not possible.)

Input condition : Contact or TTL level, 4 digits, max. 4 channels

Measurement Operations

Measurement modes : The following 4 modes are selectable:

o Log scan mode : Automatically scans the inputs at the specified
intervals to log data.

0 Multi-user log scan mode: Permits independent command for up to 4 scan
groups.

O Single scan mode: Permits manual command for a single scan.

o Monitor scan mode: Monitors scanning while making log scan.

Log interval : The following 4 intervals are selectable (in the log
scan mode only):

o Single interval : Permits arbitrary interval setting between
continuous and 24 hours 00 minute 00 second (basic

interval).



O Variable interval: Measuring intervals can be specified for each of up
to 6 time divisions.
Time to be divided: 00 day 00 hour 00 minute to 99 days 23 hours 59
minutes
Division interval: Up to 200 times the basic interval (up to
24 hours 00 minute 00 second which is N times the
basic interval)
O Multi-interval : Data is logged at different intervals for each input
channel group. Up to 8 groups can be specified.
Interval : Up to 200 times the basic interval (maximum 24 hours
00 minute 00 second which is N times the basic
interval)
O External interval: Data is logged at the interval of an external

contact signal (TR2730-520 option card is necessary.)

Scan channel : Start/stop channels can be arbitrarily specified for
up to 10 channel groups.
Monitor interval : Specifiable between continuous and 60 minutes 00

second (in monitor scan mode only).

Monitor channel : All channels specified by scan channel or selected
12 channels max.

Filter function ¢ In average mode, the filter function executes data
averaging of all input channels by the specified
number of times (up to 40 times). 1In delay mode,
the value at the specified number of times (up to
40) is the measured data. The measurement time per
channel is 50 ms x N + 200 ms (N: specified number
of times).

Label : A label of up to 8 alphanumeric characters can be
printed out for each log scan. 1In the ID mode, the
least significant 3 digits of a label are
incremented by one at each log scan up to 999. 1In

multi-user log scan mode, the ID mode cannot be used.



Auto start/stop : Permits automatic log-scan start/stop.

00 day 00 hour 00 minute to 99 days 23 hours 59

minutes.

(1) Specified with the elapsed time from the
measurement start for the timer mode.

(2) Specified with the real clock time for the
clock mode.

(3) Unusable for the multi-user log scan mode.

Permits presetting date, hour and minute

Time
(specifiable in the clock or timer mode).
Display: 00 day 00 hour 00 minute 00 second to 99
days 23 hours 59 minutes 59 seconds
Reference signal stability: At least :5 seconds/day
(under the specified operating environment)
Continuous single-channel display: Continuously displays the data of one
specific channel (after scaling operation) at an
approximately one second interval. A specified

endineering unit is attached to the measured data.

Arithmetic Processing and Setting

Processable input channels: 80 channels (analog) plus 4 channels (for
TR2730-530/580 option cards). When two or more
sensor terminals are used, the TR2730-010
(Memory/Aux. Function option card is necessary;
processable input channels are extended to 320 + 4.

Processable groups:

Function : 40 groups

Upper/lower limit setting: 40 groups



Function setting : The following functions are specifiable for each

group:

o Input range : 8 types of thermocouples; T(CC), J(IC), E(CRC),

o Scaling

K(CA), S(PR10%), R(PR13%), B(PR30%), PR12.8%
(Internal/external reference junction compensation
and linearization ON/OFF can be specified for each
type.)

4 ranges of DC voltage; 20 mv, 200 mV, 2 V, 20 V
Non-voltage contact input

3 types of 100 Q platinum RTD; 3-wire, 4-wire,
4-wire high resolution (Linearization ON/OFF can be

specified for each type.)

(X - A)/B operation

A and B can be specified between 0.0000 and +99999

(B = 0)

The number of decimal places of operation results is

as follows:

12IB|<10 =--- Same as the number of decimal places of
the input data.

105|B| ~==-- The number of decimal places is
increased by (number of integral digits
of B -1).

1>|B| =====- The number of decimal places is
decreased by (the number of zeros in

decimal places of B + 1).

o Engineering units: Specifiable by up to 4 characters.

O Arithmetic operation: Any one of the following operations can be

(1)
(2)
(3)
(4)
(5)
(6)
(7)

specified for each group:
Difference from arbitrary input channel data (AN)
Difference from the initial data (AI)
Difference from the preceding data (At)
Maximum of data logged in a certain period of time (MX)
Minimum of data logged in a certain period of time (MN)
Average of data logged in a certain period of time (AV)

Total of data logged in a certain period of time (TL)



- Note: Items (2) through (7) are arithmetic operations for the same

channel. The time intervals for items (4) through (7) can be
specified up to 127 times the log interval. However, if the
total value in item (7) exceeds 7 digits, the least significant
7 digits are totalized.

If the total value exceeds 7 digits for average operation (6),
the least significant 7 digits are averaged. Therefore, the
operation result is not guaranteed.

Operations (2) through (7) can not apply to the data resulting

from monitor scan mode.

Upper/lower limit value setting: An upper/lower limit (0.0000 to

#99999), alarm contact output and log/monitor scan

can be specified for each group.

Secondary arithmetic operation: Nine types of operations on logged data,

inhibition of non-processed data output and alarm
comment display are available with the TR2730-010
(Memory/Aux. Function option card).

o Operation types:

(1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)
(9)

Difference from other input channel (SUB) X - Y

Product with other input channel (MUL) Xe-Y

Ratio to other input channel (DIV) X/Y

Maximum data in one group (Max.)

Minimum data in one group (Min.)

Average of one group (Ave.)

Difference between the maximum and minimum data within one group
(p-p)

Standard deviation within one group (SD) 1,% (Xn-)?)2

Deviation within one group (Dev.) Xn - X

O Number of digits and decimal point location of operation results:

For addition and subtraction, the number of digits
of operation results is identical to that of the
input data having a smaller number of decimal places.
For multiplication, the number of decimal places of
an operation result is identical to that of the
multiplicand. If an operation result exceeds seven

digits, the most significant seven digits are output.



O Alarm comment :

Programming :

Output Section

Display panel :

o Displayable data:

o Indicator lamps

Internal printer :
o Printing speed :

o Recording paper :

FPor division, the position of the decimal point of a
division result depends on the divider as in the
case of scaling operation.

For standard deviation, operation results have up to
four decimal places. If an operation result exceeds
seven digits, however, the most significant seven
digits are output.

Up to 4 different comments (up to 12 characters
each) can be specified for upper and lower limit
groups.

Those comments can be printed out upon upper or
lower limit identification.

Can be specified with FUNCTION keys, numeric
keyboard, or control keys.

Programming contents can be recalled at random.
One-line deletion/insertion possible.

Automatic rearrangement function provided. GPIB
remote programming possible with the TR2730-510 GPIB

Interface option card.

5 x 7 do matrix alphanumeric display using 16 digits
large fluorescent display tubes (green indication).
Character size: Approx. 11 mm in height

Time, data (channel, data, units), programmed
parameters, error messades, etc.

Scan busy, monitor scan busy, log missed, alarm,
multi-user run status, and GPIB status

Thermal printer with 20 characters/line

Approx. 0.5 second/line

Folded paper in approx. 60 (W) x 127(L) x 300 pages,
with approx. 8000 lines capacity



Print mode:

o Log data print mode: Measured data is printed at each logging interval.

o Alarm print mode: Only the pertinent data is printed during monitor

scan identification, fault generation or recovery
from fault.
The entire logged data during error generation is

printed once when log scan identification is made.

O Program list print mode: Programming contents are printed to list in a

Alarm output

fixed format.

Max. 80 channels of contact output (using TR2730-540
Relay Output option card) is capable of driving
alarm indicator lamp and/or electronic buzzer
(approx. 2 seconds).

Alarm comment display (using TR2730-010 Memory/Aux.

Function option card)

External data output: Logged data can be output to an external unit in

Analog output

the BCD parallel format (using TR2730-520 BCD
Output/External Control option card) or serial
format (using TR2730-560 Serial Data Output option
card or TR2730-510 GPIB Interface option card).

Up to 12 channels of logged data (digital form) can
be converted into corresponding analog data and
output to external units (with TR2730-550 Analog
Output option card).

General Specifications

Optional card slots: 4 slots (slot for TR2730-010 not included)

Power failure processing: Programming contents and clock are protected

o Back-up battery

o Back=-up period

o Auto restart

against power failure (in LOCK position only)

Ni-Cd battery

More than one month (when fully charged)

The maximum clock back-up period is 18 hours.

When the line power is recovered, the instrument
initializes itself, prints the time of power failure
generation, then automatically restarts data
logging. If arithmetic operation was specified
before power failure, the first operation made after

power recovery is the initial operation.



Self diagnosis function: Includes back-up battery voltage check, memory
read/write check, program memory readout check,
attached terminal configuration check, installed
option configuration check, etc.

External start/stop: Non-voltage make contact (chattering less than
30 ms, make time more than 100 s)

Panel lock : When the POWER key switch is set to the LOCK
position, all controls and keys on the front panel
are disabled.

Operating temperature: 0°C to +40°C with relative humidity of 85% or
lower

Storage temperature: -20°C to +60°C with relative humidity of 90% or
lower

+
Power supply : 100, 120, 200, 220 Vac z10% or 240 Vac —?:%' with

frequency of 50/60 Hz, sine wave, less than 150 VA
External dimensions: Approx. 424 (W) x 132(H) x 450(D) mm
Weight : 15 kg or less

Accessories supplied:

(1) Operation & Maintenance Manual 1 copy
(2) Recording paper (9993-013) 5 volumes
(3) Numbering sticker (for TR2741/30) 2

(4) Fuse (EAWK2.5 A)* 2

* 1.25 A for 200, 220, 240 Vac.



3-3. PANEL DESCRIPTION

3-3-1. Front Panel Description

This paragraph describes the TR2731 front panel features in the order

of encircled reference numbers shown in Figure 3-1.

@

©

POWER switch

Supplies AC power to the instrument if set to ON. When this
switch is set to the LOCK position, all control key functions on
the front panel are disabled and programming contents and clock
are protected against power failure and automatic restart upon
power recovery is made available.

LOG SCAN lamp

Lights during log scan busy.

MONIT. SCAN lamp

Lights during monitor scan busy.

LOG MISSED lamp

Lights if log scan interval is specified too short or the
continuous scan mode is selected.

LOG key

This key controls log scan start/stop. The first operation of
this key starts a log scan sequence; the lamp in the key
lights. The second operation of this key stops the log scan
sequence; the lamp in the key goes off. Each time this key is
pressed, the instrument repeats log scan start and stop
alternately.

SINGLE key

This key starts a single scan manually.

MONITOR key

This key controls monitor scan start/stop. The first operation
of this key starts a monitor scan sequence; the lamp in the key
lights. The second operation of this key stops the monitor scan
sequence; the lamp in the key goes off. Each time this key is

Pressed, the instrument repeats monitor scan start and stop

alternately.
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LOG DATA key

This key activates a logged data print command. The first
operation of this key outputs log scan data to the internal
printer; the lamp in the key lights. The second operation of
this key inhibits data output to the internal printer; the key
lamp goes off. Each time this key is pressed, the instruments
repeats the print enable and disable states alternately.

ALM DATA key

This key controls alarm print mode. Operation of this key
outputs alarm data to the internal printer; the lamp in the key
lights. For example, if data exceeding an upper or lower limit
setting is generated in the log scan mode, the entire log scan
channel data can be printed once. Alternatively, if an error is
generated in the monitor scan mode, the pertinent channel data
can be printed each time upon the error generation and recovery
from the error. The alarm print mode is, however, can not be
used with the single scan mode.

PROGRAM LIST key

This key is used to output programming contents to the internal
thermal printer or an external units in the specified format.
When this key is activated, the lamp in the key lights. Each
time this key is pressed, the program list output enable/disable
status is repeated alternately.

OUTPUT ENABLE key

This key controls output of logged data and programming contents
to external units. Operation of this key outputs logged data to
the BCD Output option card (TR2730-520) and GPIB Interface
option card (TR2730-510), and logged data and programming
contents to the Serial Data Output option card (TR2730-560); the
key lamp lights. Each time this key is operated, the output

enable/disable status is repeated alternately.
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(2 AUX. FUNCTION key

This key is used for alarm comment or secondary arithmetic
operation setting. When the SCAN FORMAT (upper row) is
selected, operation of this key permits alarm comment setting.
When the GROUP PROGRAM (lower row) is selected, operation of
this key permits secondary arithmetic operation type setting
(TR2730-010 Memory/Aux. Function option card is necessary. When
this key is activated, the lamp in the key lights.

This key determines whether parameter keys through @
select SCAN FORMAT parameters or GROUP PROGRAM parameters. Each
time this key is operated, the SCAN FORMAT and GROUP PROGRAM
parameters are selected alternately; the currently selected
status is indicated by lamps @ or @ .

SCAN FORMAT lamp

Lights when the SCAN FORMAT keys are selected to program
parameter.

GROUP PROGRAM lamp

Lights when the GROUP PROGRAM keys are selected to program
parameters.

LOG INTL/CHANNEL key

LOG INTL (Log Interval)

Used to specify data logging conditions such as interval modes
and interval time for log scan. When this key is pressed, the
lamp in the key lights.

CHANNEL

Used to specify channel numbers which denote channel-group
boundaries. Up to 40 groups can be specified and the RANGE,
SCALE, UNIT and MODE can be specified for each group. If the
GROUP PROGRAM status is selected with key C) ;, the CHANNEL mode
is initially selected and the lamp in this key lights.
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SCAN CH./RANGE key
SCAN CH. (Scan Channel)

Used to specify the range of input channels from which data is
to be logged during log scan. Up to 10 groups can be
specified. When this key is activated, the lamp in the key
lights.

RANGE

Used to specify the input measurement function range. When this
key is activated, the lamp in the key lights.

MONIT. INTL/SCALE key

MONIT. INTL (Monitor Interval)

Used to specify scan interval for monitor scan mode; the lamp in
the key lights.

SCALE

Used to specify linear scaling operation such as engineering
unit conversion; the lamp in the key lights. When this key is
activated, values A and B for formula (X - A)/B can be entered
in signed five digits (*0.0001 to 99999).

FILTER/UNIT key

FILTER

Used to smooth input noise. Up to 40 measurement repetitions
for averaging or the number of delays in the delay mode is
specified with this key. When activated, the lamp in the key
lights.

UNIT

Used to specify an engineering unit or physical unit using a
combination of up to four alphanumeric characters. When
activated, the lamp in the key lights.

AUTO TIME/MODE key

AUTO TIME

Used to execute automatic log-scan start/stop for the single
user mode according to real clock time or elapsed timer time
selected by the clock mode; the lamp in the key lights.

MODE

Used to specify a primary arithmetic operation type (from 7

types) and its associated parameters; the lamp in the key lights.
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- @) LABEL/CHANNEL key
LABEL
Used to enter a label with a combination of up to eight
alphanumeric characters. This key also permits output of
numeric data which is automatically incremented (up to 999) for
each log scan by the automatic index function. When this key is
pressed, the lamp in the key lights.
CHANNEL
Used to specify channel group boundaries for upper/lower limits
setting. Upper/lower limits can be specified for up to 40
groups each. Upper/lower limits can also be specified for log
scan data after being subjected to primary arithmetic
operation. When this key is pressed, the lamp in the key lights.

€2 CLOCK/HIGH key

CLOCK
Used to specify display and setting of time, and selection of
clock/timer modes. The instrument integrates a precision
digital clock providing readout of date, hour, minute and second.
In the Clock mode, the clock always displays the real clock
time. In the Timer mode, the clock usually displays the real
clock time, but once log scan is started, it provides elapsed
time readout.
When the SCAN FORMAT is selected with key C) + the lamp in this
key lights to indicate initial settings.
HIGH
Used to specify an upper limit of data with a signed five-digit
number with a decimal point. This key also permits entry of a
relay output number and alarm comment number that are output if
data exceeds the specified upper limit. When this key is

pressed, the lamp in the key lights.
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- @3 CALL CH./LOW key
CALL CH. (Call Channel)

Used to activate continuous single channel display. An
arbitrary input channel can be selected to display data on that
channel, after being subjected to engineering unit conversion by
scaling operation at approximately one second interval. When
this key is activated, the lamp in the key lights.

LOW

Used to specify a lower limit of data with up to five digits of
signed number with a decimal point. It also permits entry of a
relay output number and alarm comment number which are output if
data exceeds the specified lower limit. When this key is

activated, the lamp in the key lights.

Note: The indicator lamps each provided in keys @ through @
indicate that the SCAN FORMAT parameter (lamp lights)
or the GROUP PROGRAM parameter (lamp @ lights) selected
with key @ is valid.

@) CLEAR key
This key is used to clear or modify the entry data which is
currently shown in the display. To delete the entry data, press
the SET/NEXT key @) after operating the CLEAR key.

€5 BACK (#) key
This is a random access key. For parameters having one or more
groups, displayed data can be returned by one line by pressing
this key twice. To directry access the programming contents for
a specific channel group, press the BACK (#) key, enter the
Pertinent channel group number, and then activate a parameter

selection key. When logging for a certain user number is to be
(BACK) LOG

started or stopped, operate [ = | [a.No| [= | SHFVSTOP

@ Comma (,) key

This key is used to specify one or more additional functions.

If an additional function is desired during parameter
SET/NEXT

programming, operate L , ] [Q-g] r ] , for example.
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SET/NEXT key

This key is used for parameter programming or to advance
objective item (group) of measurement to the next and display it.
ALPHA (-) key

This key permits ent<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>