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PREFACE

Congratulations on your purchase of Fuji Paperless Recorder (Type: PHL)

 Read thisinstruction manual carefully to ensure correct installation, operation and preparation.
Incorrect handling may lead to accident or injury.

» Specifications of this unit is subject to change without prior notice for improvement.

» Modification of this unit without permission is strictly prohibited.
Fuji will not be bear any responsihility for atrouble caused by such a modification.

 Thisinstruction manual should be kept by the person who is actually using the unit.
 After reading the manual, be sure to keep it at a place easy to access.
 Thisinstruction manual should be delivered to the end user without fail.

Manufacturer : Fuji Electric Instruments Co., Ltd.

Type : Shown on nameplate of Paperless Recorder
Date of manufacture : Shown on nameplate of Paperless Recorder
Product nationality : Japan

(Note) Windows 98/2000/XP, Excel, WORD PAD are registered trademarks of Microsoft
Corporation.

(Note) Compact Flash is atrademark of Sandisk Corporation.

© Fuji Electric Instruments Co., Ltd. 2004

Request

Issued in April, 2004
* It is prohibited to transfer part or all of the manual without Rev. 1t edition June, 2004
Fuji’ s permission.

« Description in thismanual will be changed without prior
notice.
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CAUTION ON SAFETY

Read this“ Caution on Safety” carefully before using the instrument.

» Be sureto observe the instructions shown below, because they describe important information on safety.
The degree of danger is classified into the following two levels: “DANGER” and “CAUTION.”

The signs and their meanings are as follows:

D A N G E R Improper handling may cause dangerous situations that may
result in death or severeinjury.

ﬁ C A UT | O N Improper handling may cause dangerous situations that may

result in moderate or light injuries or property damage.

<> DANGER

» When thereis a possibility that the abnormality of thisinstrument may cause a major accident or
damage to other instruments, externally install an adequate emergency stop circuit or a protection
circuit to prevent accidents.

 This product is provided with a built-in fuse that cannot be replaced by the customer. Therefore, we
recommend you to separately provide adequate fuses externally. (Rating: 250V, 1A)
The details of the built-in fuse are as follows.
Type: TR-5 19372, 3.15A (Manufactured by Wickmann-Werke GmbH)
Rating: 250V, 3.25A, Type: T (Slow-blow type)
* Feed the power-supply voltage to specifications to prevent damages to and breakdown of the instru-
ment.

» Never turn on the power before al the mounting and wiring work are finished to prevent electric
shock, malfunction or failure of the instrument.

» Never use thisinstrument in an environment where flammable or explosive gases exist, since thisis
not of intrinsically safe construction.

* Never disassemble, remodel, modify, or repair this instrument. Otherwise malfunction, electric
shock, or failure may result.

» Never touch the terminal while the instrument is being energized. Otherwise electric shock or
malfunction may result.

 Turn off the power before attaching/detaching the module/unit. Otherwise electric shock, malfunc-
tion or failure may resullt.

» We recommend you to perform periodic maintenance for the safe and continuous use of thisinstru-
ment, because consumabl e parts or those which deteriorate with time are mounted in this instrument.

* Do not block the ventilation holes at the top and the bottom of this instrument. Otherwise afailure,
malfunction, shortened service life, or fire may result.
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/\ CAUTION

» Never use the instrument if it is found damaged or deformed when unpacked. Otherwise afire, mal-
function, or failure may result.

» Check that the instrument is to the proper specifications. Otherwise damage or failure may resuilt.
Do not give a shock to the instrument by falling or toppling it. Otherwise damage or failure may result.

» Operate the instrument paying attention to prevent foreign matters such as scraps, electric wire chips,
and iron powder from entering in the instrument.

» Check every six months that the terminal screws and mounting screws are securely fastened. Loose
screws may cause fire or malfunction.

» When changing the setting during the operation or forcibly outputting, starting or stopping the instru-
ment, be sure to check that safety is ensured. Improper operation may result in damage or failure of the
instrument.

» Be sureto keep the attached terminal cover mounted on the terminal block during the operation. Oth-
erwise electric shock or fire may result.

* Never install thisinstrument in the following environments.

A place where the ambient temperature goes beyond the range from 0 to 50°C (0 to 40°C when the
instrument is mounted with its side face closely contacted, and in the case of portable type)

A place where the ambient humidity goes beyond the range from 20 to 80% RH

A place where condensation occurs

A place where corrosive gases (sulfuric gases or ammonia, etc., in particular) or flammable gases
exist

A place where vibration or impact may be applied to the instrument (permissible continuous vibra-
tion condition: 4.9 m/s*or lower)

A place subjected to water, oil, chemicals, vapor, or steam

A place subjected to dust and high in salt or iron content

A place whereinductive interference may have a great effect, thus causing static electricity, magne-
tism, or noises

A place subjected to heat accumulation by radiant heat or the like

If theinstrument isinstalled near other electronics instruments, such as TV in particular, noises may
be caused. Take the following measures in these cases.

* Place the instrument as far from the TV or the radio as possible (1m or more)
 Change the orientation of the antenna of the TV or the radio.
* Use separate receptacles.

» When mounting this instrument against the panel, pay attention not to apply stress to the case. Other-
wise the case may be damaged.

» Stop using theinstrument if it isimmersed in water. Otherwise electric leak, el ectric shock, or fire may
result.

» Do not use the wires other than the specified compensation conducting wires for the thermocouple
input connection. Otherwise improper indication or malfunction may result.

» Use awire material with low wire resistance and with small resistance difference among the three

wires for the resistance bulb input connection. Otherwise improper indication or malfunction may
result.
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/\ CAUTION

« If alarge noise is generated from the power supply, provide an isolating transformer and use a noise
filter.

» Never use organic solvents such as acohol or benzene when cleaning this instrument. Do not directly
water the main unit. Otherwise deterioration, failure, electric leak, electric shock, or fire may result.
When cleaning the main unit, wipe with adry cloth.

* Dispose the instrument as an industrial waste.
» Be sureto ground the instrument. Otherwise electric shock or malfunction may result.

 Only authorized workers should perform wiring. Improper wiring may cause fire, failure, or electric
shock.
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1. INTRODUCTION

We thank you for purchasing Fuji Paperless Recorder PHL.

The instruction manual describes installation, operation, and maintenance of Paperless Recorder. Read this
manual carefully before use.

1.1 Paperless recorder

(1) Thisrecorder displays measured datain real time on the liquid crystal display. Itisa paperless
typethat is also capable of saving the measured data to a compact flash card.

(2) It can set up to 18 channels for the input types such as thermocouple, resistance bulb, and DC
voltage (or current).

(3) It alowsthe measured data saved to the compact flash card to be displayed on the display unit.
Use of the support software attached to the recorder allows the saved data to be displayed on a
personal computer.

1.2 Product check

Upon receiving the recorder unit, check the appearance for damage, and if the correct quantity of the
accessories are supplied.

Check on accessories
This recorder comes with the accessories shown in Fig. 1-1. Check that they are all present.

= @ ©

(DPanel-mounting (2Memory card (3PC support software
bracket (Compact Flash card) (CD-ROM)

(®Panel packing (®Power supply
noise filter
Fig. 1-1 Accessories
Quantit
Product name Panel-mounted | Portable

Panel-mounting bracket 2 -
Compact flash (16MB)

CD-ROM | PC support software instruction
manual

Waterproof panel packing for front face
AC power cord (2m)
Power supply noise filter

@@® @ &
=N L
|

INP-TN1PHL-E 11



1.3 Check on type and specification

Code symbols are marked on specification nameplates. Check the type as ordered. (The specification
nameplates are attached to the right of the case and at the rear of the display unit).

CODE SYMBOLS

12345678 910111213
PIHILI*[*[B[1[1]-[E[1[**]Y]
Digit Item Specifications
4 | Number of input points
9-point input 1
18-point input 2
5 |Mounting Il
Panel mount 1
Portable (Note 3) 2
9 | Display v
English E
11 | Alarm (relay) output/DI _ v
input board Without 0
With (Note 1) 1
12 | Communication/alarm _ v
(open collector) output/ W!thOUt Y
DI input board With (Note 2) R

Note 1: If you select 2 (18-point input) for the 4th digit of the code symbol,
you cannot select 1 for the 11th digit (alarm output/DI input board).

Note 2: If alarm output/DI input for 18-point input is required, select R for the 12th digit
(communication/alarm output/DI input board).

Note 3: Portable type is not approved by UL and CE marking.

1.4 Handling memory card (Compact Flash)
— Cautions on handling

(1) For the memory card, use Sandisk’s compact flash memory (URL: http://www.sandisk.co.jp).
Other memory cards may cause trouble to the recorder.
1) When formatting the memory card, use a personal computer. (Refer to 11.3)
CAUTION asFAT16 or FAT
2) The memory card should be inserted in the proper direction and fixed securely
to the dot.

3) Don't turn OFF the power or remove the card from the slot while dataiis being
written in or read from the card, or recorded data may be damaged or lost.

4) Measured data saved to the memory card should be backed up, if necessary.
5) Using CF card adaptor, please check how many capacitiesit can deal with. If
your CF card is out of the range, don’t format CF card using the adaptor.

When format CF card by the adaptor, you may find it complete format on the
Windows. But in that case, PHL might not read the card.
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(2) Compact flash in the capacity range from 8MB to 256MB can be used.

Refer to the following tables for the storage capacity in the case of 9-channel recording (on
condition that no events such as alarms or messages are occurring, and that totalizing is stopped).

(The number of days required for 18-channel recording is approximately one half of those shown

in thetable.)
Compact flash size 16MB
Display refresh cycle 1 sec 10 sec 30 sec 1 min 10 min 30 min
Recordable capacity ASCII format 28 hours 11 days 35 days 70 days 2 years 5.7 years
(about) Binary format 112 hours | 44 days | 140days | 280 days | 8years |22.8years
Compact flash size 64MB
Display refresh cycle 1 sec 10 sec 30 sec 1 min 10 min
Recordable capacity ASCII format 112 hours | 46 days 140 days | 280 days | 7.7 years
(about) Binary format 448 hours | 184 days | 560 days | 1,120 days | 30.8 years
Compact flash size 256MB
Display refresh cycle 1 sec 10 sec 30 sec 1 min
Recordable capacity ASCII format 18 days 187 days | 1.5years 3 years
(about) Binary format 72 days | 748days | 6years | 12years

Note: Refer to Iltem 9.1 “Basic Setting” for the selection of ASCII or binary format for data recording.

(3) Datawrite to the memory card is performed according to the following timing. If the power is
OFF in the writing cycle, note that the data will not be recorded.

Display refresh cycle l1sectolmin| 2min | 3min | 5min | 10 min | 20 min | 30 min
Write cycle 1 min 2min | 3min | 5min | 10 min | 20 min | 30 min
Display refresh cycle 1 hour | 2 hours | 3 hours | 4 hours | 6 hours |12 hours
Write cycle 1 hour | 2hours | 3 hours | 4 hours | 6 hours |12 hours

(4) The datarecorded in the compact flash can be regenerated on the PC by using the data viewer
(contained in the attached CD-ROM).
If the datais recorded in ASCII format, it can be directly opened in a spreadsheet such as EXCEL.
However, large-amount data cannot be opened (about 10MB or larger in the case of 9-point input,
and about 5MB or larger in the case of 18-point input).
In those cases, read in data with the data viewer (contained in the attached CD-ROM), and per-
form CSV conversion to divide the file, which allows the data to be read in.
The data recorded in binary format cannot be directly opened in a spreadsheet such as EXCEL.
Refer to Item 9.1 “Basic Setting” for details.

(5) Removing memory card
By prohibiting the writing on the memory card, the card can be taken out even if the recording or
integration is not stopped. Refer to Item 10.2 “Removing memory card (compact flash)” for the

procedure.
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2. NAMES AND FUNCTIONS OF PARTS

2.1 Names and functions of parts

(1) Display unit (5) Connector for (2) Power switch
parameter loader

(3) Memory card slot

(6) Function keyboard (4) Memory card ejection button

(1) Display unit
Allows the Real time trend screen, Bar Graph Display screen, Analog meter screen, Digital
Display screen, Totalizing data display screen, Historical trend screen and other various Parameter
Set screensto be displayed.

(2) Power switch
Used to turn the power ON or OFF.
(3) Memory card sot
Used for inserting the memory card
(4) Memory card gection button
To remove the memory card from the dlot, press this button.

CAUTION If you want to remove the memory card while recording is in progress (whi Ie
in the display unit is highlighted) or during totalizing, refer to Item 10.2 or stop
recording and totalizing before removing the memory card. Otherwise, the data
cannot be recorded correctly, or the past data may be damaged. (If the memory
card is removed and inserted again while recording or totalizing isin progress, it is
recorded asanew file.)

(5) Connector for parameter loader

When changing parameters by using aloader, connect the exclusive cable (optional cable:
PHZP0201) to the connector.

(6) Function keyboard
Used for operation, or setting and verifying each parameter.
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Key name Function

Used to start or stop recording.

(Record) Pressing once, starts recording. After that pressing once again, stops recording.

Used to switch display contents. Each time the key is pressed, the display is switched to (D
- @-03®-®-® - ® andreturnsto @.
(D Real timetrend display
Displays the measurement data of an arbitrary channel on data display screen (note 1)
(2) Key guidance
Key operation guidance appears.
(3 Bar graph/analog meter display
Displays the measured data of the channel in abar graph (or analog meter).
At the shipment, it is set to display “Bar graph meter display”.
(D Digital display.
Displays the measured data of the channel in numerical values.
(® Totalizing data display
Displays the totalizing data of an arbitrary channel in numerical values.
(® Event summary display
Displays the larm summary or message summary.
Pressing this key on the parameter setting screen (note 2), the display is swithed to the Real time

(Display)

trend display.
@ Used to switch from the data display screen (note 1) to the parameter setting screen (note 2).
(Select) Pressing the key on the parameter setting screen switches to the screen one step up.
However, pressing the key on the menu screen does not change screens.

@ (D Used for selection on the setting screen or registration of the set data.

(Entry) @ If the key is pressed while the scales are displayed on the real time trend display screen,
historical trend display screen (* 1), or recorded data display screen, the channels for which
scales are to be displayed can be switched.

(Scaleof chl - scaleof ch2 - ..... - scaleof ch9 - scaleof chl - scaeof ch2.....)
*1: The screen in the past of the data currently recorded
(D Used to select setting items.
(2) Used to increase or decrease numerical values.
< A > (3 Pressing the w key on the real time trend displays the historical trend screen (*1).
v At thistime, the window can be scrolled using the cursor key.
(Cursor) @ Pressing the 4 or P key on the rea time trend display, bar graph/analog meter display,

digital display screen or totalizing data display screen is changed, as shown bel ow.
Press p key:groupl -2 -3 54 51 5 ...
Pressq key:group... « 4 « 1 -2 -3 4
*1: The screen in the past of the data currently recorded

Note 1: Seeltem 7.4 for detail.
Note 2 : Seeltem 8.1 for detail.
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2.2 Inserting and removing the memory card

The memory card is used for saving measured data. Before attempting to use the recorder, set it in the
recorder slot securely.

This section explains how to insert the memory card into or remove it from the slot.

(1) To insert memory card
Step 1) Open the panel unit.

Step 2) Insert the memory card into the Slot at the
right side of the panel unit as shownin
Photo.

Insert straight the card in accor-
CAUTION dance with the photo, or the
inside pins might be broken. If
you insert with wrong direction,
the dlot is broken.

(2) To remove memory card

Step 1) Press the memory card gjection button to remove the
memory card from the dot.

@ Do not remove the memory card

CAUTION while dataiswritten in it (whilethe
lamp indicating writing statusis kept
on). Refer toltem 8.19 “Removing
memory card (compact flash)” for
theremoval of thememory card
whilerecordingisin progress.

@ After inserting the memory card into
the dot, don’'t remove the card until
therecorder can acknowledgeit.

@ Becareful with static electricity when
removing the memory card.

Memory card ejection button
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2.3 Recording data to memory card

(1) Recorded data:

Data can be recorded in the following three formats. Either ASCII or binary format can be
selected for recording. Refer to Item 9.1 “Basic Setting.”
Trenddata : Recordsthe maximum and the minimum values, average value or instan-
taneous values of the measured value sampled at display update cycles.
Trend data file name to be created: SO0**** [FDT (**** is substituted by
four-digit numerical value.)
Refer to “Appendix 1 (1) Trend datafile’ for recording format.
Eventdata : Recordstheinformation on occurrence or release of alarms and message
issuing information.
Event data file name to be created: AOO**** FDT (**** is substituted by
four-digit numerical value.)
Refer to “ Appendix 1 (2) Event datafile” for recording format.
Totalizing data: Records the totalizing data every totalize recording cycle.
Totalizing data file name to be created as shown below.

Periodic ~ : TOOOOOO.FDT
Dairy : DOO0O00O.FDT
Weekly : WOO00000.FDT
Monthly ~ : MOOOO0O.FDT
Annua : 'YOOO000.FDT
Dairy (Time set) : ROO0000.FDT
External : EO000CO0.FDT

(2) Recording capacity:
It depends on the capacity of the memory card.

Refer to the following tables for the storage capacity in the case of 9-channel recording (on
condition that no events such as alarms or messages are occurring, and that totalizing is stopped).

(The number of days required for 18-channel recording is approximately one half of those shown

in thetable.)
Compact flash size 16MB
Display refresh cycle 1 sec 10 sec 30 sec 1 min 10 min 30 min
Recordable capacity ASCII format 28 hours 11 days 35 days 70 days 2 years 5.7 years
(about) Binary format 112 hours | 44 days 140 days | 280 days 8 years | 22.8years
Compact flash size 64MB
Display refresh cycle 1 sec 10 sec 30 sec 1 min 10 min
Recordable capacity | ASCII format 112 hours | 46 days 140 days | 280 days | 7.7 years
(about) Binary format 448 hours | 184 days | 560 days | 1,120 days | 30.8 years
Compact flash size 256MB
Display refresh cycle 1 sec 10 sec 30 sec 1 min
Recordable capacity | ASCII format 18 days 187 days | 1.5 years 3 years
(about) Binary format 72 days | 748days | 6years | 12years

Note: Refer to Item 9.1 “Basic Setting” for the selection of ASCII or binary format for data recording.
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(3) Recording cycle:
Refer to the following tables for the timing of writing the trend data to the compact flash.
The event data is written in the compact flash by the minute.

Display reflesh cycle lsectodlmin| 2min | 3min | 5min | 10 min | 20 min | 30 min
Writing cycle 1 min 2 min 3 min 5min | 10 min | 20 min | 30 min
Display reflesh cycle 1 hour | 2 hours | 3 hours | 4 hours | 6 hours |12 hours
Writing cycle 1 hour | 2 hours | 3hours | 4 hours | 6 hours |12 hours

(4) Timingto start recording:
The event data cannot be written in the compact flash until the first display refreshment cycle
passes by.
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3. MOUNTING METHOD

This unit is designed to be pand mounted.

3.1 Mounting location

Select the following location for mounting the unit.

)
)
©)
(4)
©)
(6)
(7)
(8)

9)

A place that is not subject to vibration or shock.

A place where there is no dust, dirt or corrosive gas.
A place that is subject to little temperature variation and is in the range of 0 to 50°C.
A place that is not struck directly by strong radiant heat.
A place that is free from water drip or dew condensation in the range of 20 to 80%RH.
A place that iswell ventilated for the dispersion of heat generated from other devices.
A spacethat is accessible for wiring, and maintenance and check.

A place that is not affected by electromagnetic wave from wireless machine or
portable telephones.

Mount the unit horizontally, with no tilt to the |eft or right (The forward tilt

should be 0° but the unit may be inclined 0 to 30° rearwards.

Cal
[a ¥ 60 to 90°

3.2 External dimensions and panel cutout dimensions

Exter

nal dimensions

H

RO
@ G20

2\

160

Panel cutout dimensions

144

(unit: mm)
panel 2<T<26 Mounting bracket
T
, — B
] SO ol
o[ Wil
50 E
DIl R
2 M F-
= D ,2“'
i Il
D3 DB
/ 50 E
m—Y 2 § 2
T T T |3
140
21.6 185

24.6 when waterproof packing is used

Note) If other instruments are placed under the recorder unit,

Mounting 1 unit

137758

provide a space of 100 mm or more from the instrument or floor.

Mounting n units

(160 x n—22) 3

+1.5
0

137

137°%°

Note) When mounting n units, don't use waterproof packing.
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3.3 Method of mounting onto panel

Panel Mounting bracket

— T

» Using the supplied mounting bracket, tighten the upper and lower screws unit the panel is fixed.
* The panel to be used should be more than 2 mm and less than 26 mm thick.

CAUTION

Excessive torque will cause damage to front panel frame or result in case
deformation.

Torque: 0.2N-m

« |f the panel front is subject to water splashes, use panel packing between the unit and panel.
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4. WIRING

4.1 Before wiring

(Note) When cables are connected to terminals of the recorder unit, don’t apply pulling force to them
excessively. Excessive force to the terminal may result in damage to the terminal or cable.

(1) Usethe power cable that has the performance equivalent to or higher than 600-V vinyl insulated
power cable.

(2) For the thermocouple input, be sure to use a compensated lead wire.

(3) Input signal cables should be wired separately as far as possible (30 cm or more) from power lines
and high-voltage lines to minimize the effect of inductive noise. Shielded cables should prefer-
ably be used. Inthis case, the shield braids should be earthed at one poaint.

(4) Upto 2 solderless terminals should be used when connecting cables to terminals. Be sureto use
an insulation cap.

(Note)

1) At the completion of wiring of the input terminals, be sure to close the rear cover to ensure
the compensation of reference contact when thermocouple input is used.

In case of thermocouple input, follow the steps to stabilize temperature at the terminal.
 Be sureto attach input terminal cover.

» Don't use athick cable to prevent the effect of radiation. It is recommended that the cable
with a diameter of 0.5 mm or less should be used.

» Don’'t mount other instruments near afan to keep temperature stable.

2) For connection of lead wiresto terminals, use of sleeve-insulated clamping terminalsis
recommended.

3) Thisproduct is provided with a built-in fuse that cannot be re-

placed by the customer. Therefore, we recommend you to sepa- @
rately provide adequate fuses externaly. (Rating: 250V, 1A) Q"/
4) Don't loosen screws that are secured to the terminal case and M3
i or
power terminal. screw terminal
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4.2 Connection to terminals

(D

)

©)

(4)

©)

(6)

Input terminal:
Connect signal cable for each channel.
Alarm relay (DO)/DI (External control unit):

Connect the output of alarm signals and the input of DI (external control) signals (for darm [DO]
1to 10 and DI [external control] 1to 5)

Power terminal:

Connect power cableto L/N terminals. Power source to be connected should be free from noise.
Earth terminal:

Connect to “G” terminal (Class-D, 100Q or less).

Communication, alarm (open collector) output and DI terminal:

Connect the output of alarm signals and the input of DI (external control) signals (for alarm [DO]
11 and DI [external control] 6). And connect the communication signal cableto TRX (+) and
TRX (-).

Alarm (open collector) output and DI input:

Connect the output of alarm signals and the input of DI (external control) signals (for darm [DO]
12 to 28 and DI [external control] 7 to 10).

Do not loose.

Do not loose.

Note: Do not loose, or recorder can’t measure correctly at thermocouple input.
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(1) Connection of input terminal

1) Input terminal No. is determined for each channel.

2) When changing the type of input signal (see Item 9.2) after purchasing the unit, connect input
terminals according to the relation between terminal No. and channel No..

Note: Don't input huge signal that is out of range, or recorder is broken.

Channel 1to 9 Input terminal

Thermocouple

Thermocouple Resistance Voltage
Voltage Resistance — pulb +

+ + bulb — 11
e 611 _)
CHe T=— = 62 |2
— 13
21 *
+ +
o ] >
CH7 T— - | =< |
23
RCJ

+
- L
=T

+
- L
=T
+
= > -7
32 5 =/ =T cH3
33
+
+ + - L
L =T
CHs T— Q E
+
1L

CH1

2[s[z]z]e]e]e[a][x]r]a]s

— +
+ +

41
k)=
ﬁ
51
O o] = = on
53

Note) For current input, connect optional shunt resitors to the voltage input terminals.

© | ©

Resistance Resistance
bulb bulb

Voltage \oltage

Thermocouple Thermocouple

+ + i » ﬁ].
CHGI-[_ « _ - - o
. . + +
CHTT C - T

CHS8 {i C

:> i} CH5

CH9 {i C
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Channel 10 to 18

Input terminal

Thermocouple
Thermocouple

A Resistance Voltage
Voltage Resistance — pulp + +
+ + bulb ——111
— 1611 )y _*
_ 112 —T CcH10
CH15 T= 1621—13
1637121 + +
+ + P T
171—
L =122 IO CH11
CH16 T—= 1725
1737131 + +
] T
@ — _ _
—1132 D —T cH12
RCJ ® 133
© I L
+ + o] —
1811 _ _
L {_ —{142 D —T CcH13
cH17 T= 182%
183—151 + +
+ + P —
191}~ _ _
L (_ ——1152 > -7 CH14
cH18 T— 192E
193}—

Note) For current input, connect optional shunt resitors to the voltage input terminals.

Resistance Resistance

bulb bulb Voltage

\oltage

Thermocouple Thermocouple

. . - > ﬁ
CH15£-[_ < - =
. . + +
cmer ¢ =

CH12

.
i

L

_» _—TcCH3

.

+
CH17+

D i} CH14

ot

CH18+  { _

4-4
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Wiring of input terminals

(1) DC voltage input (2) DC current input

@ @ Shunt resistor (option)
& ® :D/ (PHZPO0101)
& ®—=

© ©

Not used —>»® Not used —>»®
®
DC current input
o 0 Example 1) For 4 to 20mA and 10 to 50mA input,

10Q+0.1% shunt resistance is used.
In this case, set the input range
to £500mV (see Item 9.2).

Voltage conversion by shunt resistance of 10Q
410 20mA DC :40to 200mV DC
10 to 50mA DC : 100 to 500mV DC

DC voltage input

(3) Themocouple input (4) Resistance input
®
® b &
® 5 ® 5

Compensating

Not used = leads

© ®

~—Red(A)

White(B)
Thermocouple White(b) —

Note) Avoid using thermocouple input with

wiring parallel to other instruments. Resistance bulb

Note)
1) Input signals should be the same for every 2 channels.
Example) chl: thermocouple
ch2: thermocouple
ch3:
ch4:
For the setting method, see Item 9.2.

2) Don't remove RCJImodule, or indication of process variable is not correct at thermocouple
input.

]Any type of thermocouple can be set.

5v
5V ]1t05v or 0to 5V can be s&t.
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(2) Alarm relay output (DO)/DI (external control unit) (Option)
Note: Thisoption isin case of 11th digit of CODE SYMBOLSis“1". If the number of input
pointsis 18, it cannot be mounted.

About external control unit (DI)

1) Thisinstrument is provided with the function of performing “start/stop of recording operation,”
“F-value computation resetting,” “ Start/stop of totalizing,” and “Message display” in response

to the contact signals (DI) received from outside the instrument.

Alarm output/DI input terminal

P 0211
TNT
233l °123
232|224
2a5|s °125

2366 ©7216|
S
238|628
EDSIE
a6 01220
ﬁ{’/wa
2a2|-6 ©1222|
BRI
2671
245]-6 71225

DI1
DI2
DI3
Dl4
DI5
DO1
DO2
DO3
DO4
DO5
DO6
DO7
DO8
DO9
DO10

DIl1

DI2

DI3

Dl4

DI5

For DI function,

see"Setting of DI function".

Note 1) DI (external control) unitisnot insulated and should be used with arelay connected to
the outside.

External contact capacity: 20V/0.05A DC, la contact
Note2) DI (external control) unit is operated asfollows when the front switch is pressed.

The unit action will not be affected by itemsin thetable.

(1) Recording start/stop

(2) F value calculation reset

External control

Front key

Recording start/stop by DI

External control

ON

OFF

(3) Totalize reset

External control

ON OFF
In Totalizing Reset the value Keep on totalizing
(5) LCD ON
External control
ON OFF
In LCD off LCD ON —_—

In F value :
ON OFF calculation Reset the value |Keep on calculating
In recording Recording start e Recording start
stop
In recording e Recording stop Recording stop

(4) Totalize start/stop

External control

ON OFF
In totalizing .
stop Totalizing start _—
In totalizing e Totalizing stop

4-6
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About alarm output (DO)

1) Alarm setting is provided at 4 points for each input channel. Up to 10 points for alarm output
can be set as an option.

2) When an alarm occurs, the relevant terminals are shorted (ON).
la contact output: Relay contact capacity : 150V AC/3A, 30V DC/3A (resistive load : DO1)

: 240V AC/3A, 30V DC/3A (resistiveload : DO2 to
DO10)

DO1
Alarm output/DI input terminal
DO2
a1 ¢ of2] it
230l o[212| DI2 DO3
23} 6 01222 DI3
234 ¢ [214| D14 DO4
3| ¢ 01215/ DI
oarl s ©1216| DO1
oo oo or7| D02 DOS
23710 /|
oaal s 0218/ DO3
238© =1
30| 6 ° 1229 DO bo8
ool 01220/ DO5
2400 ==
Ll 6 ©1221| DO6 DO7
2a2}-6 222/ DO7
2436 ©223| DO8 DOo8
244} ©]224| DO9
245} © 1225 DO10 DO9
DO10

Note) If lampsare provided on the outside, set aresistor to prevent rush current. When
relaysor solenoids are used, set elementsfor contact protection (diodes or surgeKill-
ers, etc).

INP-TN1PHL-E 4-7



(3) Communication, Alarm output (DO)/DI input

Note) Thisoptionisin caseof 12th digit of CODE SYMBOLSis“R” .
1) About communication
Thisisfor digital communication function with another instruments. This specification is shown

below.
Item Specification
Electrical specification Based on EIA RS-485
Transmission system 2-wire, semi-duplicate
Synchronizing system Start-stop synchronous system
Connection format 1:N
Number connectable units | Up to 31 units
Transmission distance 500m max. (total extension distance)
Transmission speed 9600, 19200 bps
Data format Datalength | 8 bits
Stop bit 1 bit
Parity none, even, odd (selectable)
Transmission code HEX value (MODBUS RTU mode)
Error detection CRC-16
Isolation Functional isolation between transmission circuit and
ground (withstand voltage : 500V AC)

Communication terminal

%0

%0

%0

%o

)

)

So

o S ®——Shield
()

(]

) ®@———TRX2(-)

®———TRX1(+)
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2) About external control unit (DI)
This function is the same as the previous page.

Alarm output/DI input terminal

24vdC

®—f—oc ¢ DI6

9
L

N}
=}
Q00000000000
[eXoXeXoXoXoXoNoNoXoXoNoXo)

PNWhoION©O

25 — VPD

VPD

T [oioezav) =i
pcp [ DoY) JT

24Vdc

DO11 3~

PCD DI %
SHLD (shield)

TI8(2 =)
TRCBQ (+)

MODBUS
communication

pcD + | 2| DI7

TTT00000000000800000,

PCD

Note1l) DI (external control) unitisnot insulated and should be used with a relay connected to
the outside.

External contact capacity: 20V/0.05A DC, la contact

Note2) DI (external control) unit isoperated as shown in page 4-6, Note 2), through (1) to (5)
when the front switch is pressed.

The unit action will not be affected by itemsin thetable.
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3) About alarm output (DO)

1) Alarm setting is provided at 4 points for each input channel. Up to 10 points for alarm output
can be set as an option.

2) When an alarm occurs, the relevant terminals are shorted (ON).
This output is open collector. Ratings are as follows:
30V DC/100mA (resistive load)

N T
24vdC
T
®_
o 13
(DO28) 3451 8 g 12 (DO18) ® pO11
(D027) 23 o g ié (88%) I
(DO26) 22 o g 9ED0153
(DO24) 20 g © 8 (DO14)
(DO24) 20 o g 8 (Do ®
(DO23) 19 o g 7oL
(D0O22) 18 'e) o 2
(DO21) 17 o g s
(DO20) 16 o g 4
(DO19) 15 O o 5
14 O o I
1
VPD
14
131 bep
2 -+ VPD
6 | DO12 H
7 | DO13 [T
8 | DO14 H
9 | DO15 H VPD
10| DO16 [+
11| DO17 {3 LDIO(+24V) _I_§
12| D018 [HH pCD DIOOV) T 2
15| DO19 [HH L v~ J
16 | DO20 [+ -
PCD DI6 |5 -
17| DO21 HH . 5
18| D022 [ SHLD |(shield) %fg
19| DO23 H 1 TR Q@ g
20| DO24 -1 A ) g E
21| D025 [HH : £
22| D026 -1 i
23| D027 HH
24| D028 -+
PCD 2| DI7 o~
3| DI |-o%
4| DI9 |o%
5 | DI10 |-
i PCD

Note) Thisisnot relay output.
Do not input over rating voltage or current.
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(4) Caution on connection of input signal through barrier

1) Thermocouple input and resistance bulb input

Since the barrier internal resistance is added and causes an error in the measured value, perform
“Calibration of measured value” with the input connected to the barrier recorder.

For the calibration method, refer to Item 12.1.

2) When using Fuji Zener Barrier (PWZ), a power supply of 100V AC line (85 to 150V AC) should
be used to ensure safe operation of the unit.

4.3 Connection the recorder to loader

(1) When connecting the recorder to aloader, use optional PC loader communication cable
(PHZP0201) as shown below.

(RS232C)

The loader cable should be connected to 9-pin serial port of PC.

CAUTION | Besureto display the data display screen (refer to Item 7.4) instead of the param-
eter setting screen before using the loader. Otherwise, the set value may not be
written.
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5. PORTABLE

5.1 Portable

» Theinstrument can be carried about easily holding the handle.
(Portable type is not approved by UL and CE marking.)

External view

= Ci—

il

5.2 Handling

Observe the following in handling the instrument.
(1) Preferable use environment
* A place not subjected to vibration or impact
* A place not subjected to dust or corrosive gases
* A place of ambient temperature of 0 to 40°C with minimum temperature change

« A place where the humidity is kept within the range from 20 to 80%RH and not subjected to
drops of water.

* A place provided with sufficient ventilation allowing the heat from the instrument to be dis-
charged

« A place not subjected to the interference from el ectromagnetic waves by radio devices or mobile
phones

* A place where the instrument is not exposed to the risk of falling.

(2) Notes
» Usethe stand in upright position.

» Be sureto return the rear cover to the original position after performing the wiring of the input
or the alarm (DO)/DI terminal.

» Be sureto turn off the power before performing wiring and inspection to avoid receiving elec-
tric shock.
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5.3 Outside dimension (unit: mm) Handle

f i r ]
i | — |
] ] I\
—_——=== S
F eun
L] o
of2 I
ol ]
3 I ER
o
= 51D
SO OGP O ] niks
B R Ol—— 2
160 / ) 140 x
21.6//” \\ g 185 \ |
Vo Foot
Stand foot

Note: Use the stand in upright position.

5.4 External connection diagram
When the number of input points = 9: M3 screw

INPUT TERMINAL

Thermo-
couple ) Resistance Thermo- Voltage
Voltage T, Resistance bulb  couple =
DC bulb __ RTD 1;0. L
+ + R.T.D 11 . —
I < L] = =7 CH1
CHe T— — 1
13
+ +

1] .
225 } =T CH2
23]

31 -
325 } —T CH3
E

+
+

+
+

+ + 41 } —
L 2 | = =
CHg T=  _ 42 5 CH4
43
51 ’ s
+ + -1
CH9 T— — 5 722 5 CH3

o|ololn[n]w NNNEIEE
BEEBEERRRENEEREE

52
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When the number of inputs = 18: M3 screw

INPUT TERMINAL
Thermo-

’ Thermo-
Voltage COUpIeResistance Resistance couple Voltage
DC T.C. bulb bulb TC DC
—— R.T.D L
+ + R.T.D mlll +> %_
= 112 = —=T CH10
CH15 T— &E
s 4 0% 1] Y
= L l20) = =3 CH1L
CH16 — = 1728
0|173 + +
—131 —
®1325 } =T CH12
RCJ @ —
== + +
+ + —141 i
i < &E } =T CH13
CH17 T— = 182~
183123 P
—151 —
J_; < u EE } =T CH14
CH18 [— — gﬁ
93—

When the 11th digit of CODE SYMBOL S=1
(With Alarm output (DO)/DI input)

Alarm output/DI input terminal

ol O 21| DiL
{ o212 | DI2
232 —
{ 0—213|DI3
233 —
7234 {& 214| Dl4

po 4/(} 215| DI5

0
P e DO1

/O—
2a7 |6 °|247| DO2

28 -6 218| DO3

| 0
39 /: 219 | DO4
1 <0
240 220 | DO5

O
a1 L6 221 | DO6

/O—
B e 222 | DO7

a3 | 4)/ 0-223| DO8

aa ﬂ/& 224 | DO9

O
25 |6 225| DO10
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When the 12th digit of CODE SYMBOL S=R
(With communication and alarm output/DI input)

®—1— DIO (+24V)
®—— DIO (0V)
25 5 9 13
24 o 12
o S © 11 ®—— DO11
O 10
22 o g 9
21 O o 8
20 o 3 = ®——— DI6
18 0 g c
17 9 o 2 ®—— Shield
16 o 3 3
15 20 2
14 O o
1 ®—— TRX2(-)
®—— TRXI(+)
1
VPD
14
131 pep
25 -+ VPD
6 | DO12 [
7 | DO13 [H
8 | DO14 [H1
1
9 |DO15 VPD
10| DO16 [+ T
11| DO17 DIO(+24V) i §
12| DO18 H pcD [ PIo(©OV) 5
15| DO19 DO11 _E:_J
16 | DO20
PCD DI6 |97 c
17| DO21 HH | (shield) | o S
18| D022 -+ SHLD 58
o | BE
19| D023 [ TR —EL L Bg
20| D024 |- TRA | (1) o g
21| D025 [~ 8
22|DO26(T+¢ ¢+
23| D027 |-
24| D028 |-
3| DI o«
4| DI9 [o%
5 | DI10 |-o~©
5 PCD
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6. DISPLAY FUNCTION

6.1 Basic composition of Data Display screen

®Memory card  (DMemory card (@Alarm display (&Memory card ({0 Totalizing indicator
loading display indicator \Writing status dis}py
_ \“\ g ®Parameter memory
(DName of \ lamp

screen ™ @Record display

(2)Clock
display

Data display

area

2.443 1 3.743
cH 7 cH B
3,731 4.746

d. 442

(D Name of screen

Displays the screen name (“ Display Name”) that was set arbitrarily.
(2 Clock display

Displays date and time (Y ear/Month/date).
(3 Parameter memory lamp

If the lamp blinksin red, it means that parameters are not saved to the flash memory. Save the set
value by selecting “Menu” / “Parameter setting” / “Basic setting” / “ Register data” and press the

& key.
@ Record display

“REC” islit when the measured datais being recorded. Onthe“Real Time Trend” screen, data
will be displayed only when the recorder isin recording.

(B Memory card writing status display
It islit when measured datais being written in amemory card.
(® Memory card loading display
It indicates the loading state of the memory card.
Blinks . shows the state where the memory card is not loaded in the slot.
Green display: shows the state where the memory card is loaded and can be pulled out.
Red display : shows the state where the memory card isloaded but must not be pulled out.
(@ Memory card indicator
It indicates how much of the memory card has bee used in graphs. At 90%, it turnsred. At
100%, the recorder stops recording. Replace the memory card beforeit is used up.
Datadisplay area
It displays measured datain real time trend, bar graph, analog meter, digital display, totalizing or
event summary on the screen. (Seeltem 6.2t0 6.4.)
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© Alarm display
It displays alarm information that occurs at present (channel No. and alarm No.).
If more than 1 alarm occurs, it displays one alarm after another in every 3 seconds.
Totalizing indicator

Whiletotalizing isin progress, the totalizing mark ( X ) appears at the bottom of the letter T.
When totalizing is not in progress, only the letter T isdisplayed. Refer to Item 6.5 for details of
totalizing screen.
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6.2 Real time trend display of measured data

Measured data can be displayed in waveforms. The vertical or horizontal directions can be selected by
setting. By pressing 4 or P key, four screens with different display contents (scale display and
screen structure contents [group configuration], Tag No. unit display, etc.) can be selected one after
another.

Vertical trend Horizontal trend
Date and Time
(Year / Month / Day hour : minute : second)
(24-hour display) Time scale display Trend display  Display division

mDisplay division -H ,

:’/| Trend display

Measured value

display of each
channel —‘\_\

(point value) Time  Time scale display
(hour: minute)
Measured value (24-hour display)
display in TAG No.
or the unit is also
available.

Measured value
display of each
channel

(point value)

Correct time may not be displayed
because there may be a case where
some digits of the time display are
lacked.

DThe screens consist of those selected in “Menu” / “Parameter setting” / “Display setting”.

Note: If the display group setting has been made less than four channels, the trend screen for four
channels (historical screen, bar graph screen, digital screen and totalizing screen) appears.

Trend screen for four channels

2 items are displayed.

31 'HH 3. 'H"l . - - -— Large charactor
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D

)

©)

(4)

©)

(6)

The display unit allows measured data to be displayed in waveforms only when recording. |If the
recorded values exceed the limits of 0 % and 100%, they will be displayed at 0% and 100% posi-
tions, respectively. If waveforms of more than 1 channel are displayed at the same position, the
trend lines overlap each other. Inthis case, color of the channel with the largest number is given
priority over those of other channels. (Example: In the case of ch2 and ch8, the color of ch8is
displayed.)

Display refresh cycles are selectable from parameters of 1 sec to 12 hours. Relations between the
parameter and chart speed are shown in tables below. After the start of the recording, the initial
refresh cycles will start at the time of 00: 00: 00 when the recording is continued.

(Example) When display refresh cycles are set to 1 minute, it will start at the next cycle of
m hour: n minute: 0 second.

Display refresh cycle (sec) 1 2 3 5 10 20 30
Chart speed (mm/h) as converted 1296 648 432 260 130 65 43
Display refresh cycle (min) 1 2 3 5 10 20 30
Chart speed (mm/h) as converted 22 11 7.2 4.3 2.2 1.1 0.7
Display refresh cycle (hour) 1 2 3 4 6 12

Chart speed (mm/h) as converted 0.36 0.18 0.12 0.09 0.06 0.03

The Historical Trend screen is displayed by pressing the down cursor key (w) when the Real Time
Trend isdisplayed. Thisscreen alows currently recorded waveform data to be read from the memory
card, tracing back to the past. To return to the Real Time Trend screen, press the Geo) key.

The recorder performs the recording by pressing e, and it displays waveforms without inserting
the memory card into the slot. In this case, some 400 data can be displayed in historical trend.
However, the data exceeding 400 itemswill be deleted. So, be sure to insert the memory card in the
recorder slot before starting the recording.

If the power is turned OFF while recorder is writing data to memory card, the data written in the
memory card will be destroyed. Be sure to press the key to stop the recording, and then turn
OFF the power.

If the input signal is burnt out, or over/under range is displayed, the recording lineis displayed at 0%
or 100% position (at 100% position if the signal is burnt out). Note, however, the line is displayed
at the position equivalent to 0.26V for 0-5V input with the input kept open, and at the position
equivalent to 260mV for 0-500mV input with the input kept open.
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6.3 Display of measured data in bar graphs or analog meters

The measured data can be displayed either in bar graphs or analog meters. The display type can be
selected. Please refer to Item 8.3 “Basic operation of setting screen,” and Item 9.6 “ Setting method of
data display screen.”

1. Display the measured datain abar graph.

| Scale display

|~ bar graph display

Measured value
display of each
channel
(instantaneous
value)

2. Display the measured data in analog meters.

Note that the analog meter display is alowed only for the first 4 channels of the group screens
selected for the analog meter by screen setting. For example, if No.1=ch5, No.2-None,
No.3=None, and No.4=chl are selected, the analog meter display will be asfollows: upper left:
ch5, upper right: ---, lower left: ---, and lower right: chl. Only the meter scaleis displayed for the
part ---.

(1) Setting of display ranging from 0 to 100% is displayed in bar graphs.
(2) Display refreshment cycles are fixed to 1 sec.
(3) Therecorder displays measured data even when it stops recording.
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6.4 Digital display of measured data
Measured datais displayed in numerical values.

Display name

Channel No. TAG name
Unit
Dlsplay of
Alarm No. measured value
occurred

» EFREER

 EAGEN

< OTAG 06
-, EENEE
CENCTY

(1) Measured values of each channel are displayed in digital value.
(2) Display refreshment cycles are fixed to 1 sec.
(3) When an alarm occurs, Alarm No. at the channel isdisplayed in red.

6.5 Totalizing data display

Channel No. TAG name Totalize tag

Wi, I AlarmiON 1T

\ut.allza Group 17 ﬁﬂ"_“_

2Na4s BA2 L6iE2H:30 L

cCH 1 T||:I |_'|l iﬁﬁl

Timer Lo 'ISTHE

wWerklw
QEaEeew

Totalize calculation
Totalize type

HPSTRAG B9 Total

Externa

(1) Thedisplayed value depends on the setting of parameter, “ Reset operation.”

If the setting is ON, totalized value is recorded at every totalize base time.

If the setting is OFF, the sum total value from the totalize start timeis displayed.
(2) Display update cycleisfixed to 1 second.
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(3) Thevalue of totalized datato be recorded depends also on “Reset operation.”
If the setting is ON, totalized value is recorded at every totalize base time.
If the setting is OFF, sum total from the totalize start time is recorded.
Example: The data at the flow rate of 100L/hour is recorded as follows.

Totalize reset
Elapsed time | OFF ON
1 hour 100 100
2 hours 200 100
3 hours 300 100

(4) Totalize calculation is not reset even if the power isinterrupted.

Upon restoration of the power, totalize calculation resumes starting from the data before the
power interruption.

(If thefilein the CF card used before the power interruption is lost at the time of power restora
tion, anew fileiscreated. The data during the power interruption is not added.)

(5) Theinstrument can operate not only as atotalizer but also as atimer or a counter depending on
the setting of “ Totalize calculation.”

a) If the setting is Totalizer, totalize function is performed.
b) If the setting is Counter, the number of times of DI ON or alarm ON during the totalize
period is displayed and recorded.
c) If thesetting is Timer, the duration of DI ON or alarm ON during the totalize period is
displayed and recorded.
In all of the above cases, timeis displayed based on the time set in a parameter, “ Totalize base
time,” with al digitsto the right of the decimal point discarded.

(6) Whiletotalize calculation is suspended, totalize datais not displayed. It is not displayed, either,
while totalize calculation is suspended with “Daily (Time set)” or “External” selected as Totalize
type.

(7) Ontotalize 4-channel display screen, totalize start/stop time and the previous totalized value are
displayed.
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6.6 Event summary display

Alarm information and message information history can be displayed.
The contents of messages can be displayed as message information.

Message

New || imemsepstsce
&

P L L | AT R @G

ZEed s
41 LRy
L1 LR
A4 £

as
a#
=
as

AT:LT: 28
LT:=LTes04
ATELTEILE
AR R AN

L LR
abed s
LR

LTel&e 3T
LT:=lG: 2N
LTELG:ERES

LF L N

ZRB4s 35 5 ATE1S57
ZBRds 3 3 1T:15:%1
Tesrerature is
R4y 37 8 ATIASEAT
Z8847 37 5 ATiriS143
A4S 3 85 AT 1S40
Tesrera s

28847 34 8 LT:AS:36

Old

ALH
ALH
ALH
LA
ALH
ALH
ALH
LA

Temreratare is novmal.

ALA
ALHA

fy hish.

LA
mLH
ALK

s miarmal.

AaLH

Page of screen

is too hish.

R bl bl
ch4d =1L
CHEZEB-1H
CHEZS-1H
CHa&-1L
CHIS9=1H
CHE -1L
CHZ -1L
CH1 -1L
cHa =1L
CH1 iH
CH4d -1L
CHY -1H
CHT -1L
CH4 =1M

(D)
)
©)

A maximum of 180 events can be displayed on the screen.
Page scrolling can be performed by pressing 4 or P key.
When events occur, they are displayed on the screen despite in the recording state. If the recorder

isnot in the recording state, events are not recorded in the memory card.

(4)

clears the event buffer).

©®)
sage contents appear initially.

(6)
()

Example of alarm summary
ALM ON CH3-1H

—[> Setting alarm No.
(1 to 4) and alarm

How to view the event summary is shown below.
When the battery for backup is empty, power off and power on are not displayed.

Once displayed, the event is kept displayed until the power is turned off (turning off the power

Press the (ev) key to switch between message display and message summary display. The mes-

Message summary

(Alarm ON)

types (H and L) Fame 1
CH ATvAmI G B LW
Channnel No. 5 LT:iBi86 ALH OH 1L
(1 to 30) 5 LT:1T:28 ALW OFF/CHEB-L1H
S LT:LT:l4 AL OFY CHZ9-1M
Alarm (ON/OFF) E ATIATiNG REM OFF CHLS-1K
5 LT:16:35 ALW O CH& —1L
5 1IT:I&!25 ALM DM CHZ -1L
: igllzlga nLA O CH1 =1L
Example of message summary ot AR 1
3 17:15:51 ALW OFF CH1L —1H
Message NO. 03 3 17115147 Hessase HD. 1@
5 17105147 ALH OH CH4 -1L
5 17:15:43 ALH OFF CH? -1H
Message No. that occurred % 17115348 ALH O CHT =iIL
Note) Message No. means the message o] A O HD. §1
) . - 5 17115136 ALW OFF CH4 -1W
that is defined by selecting “Parameter =
Setting” - “Message Setting”.
6-8 INP-TN1PHL-E
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6.7 Historical trend display

Pressing the ¥ key on the real time trend screen, and following screen as shown below is displayed.
This screen indicates the history of currently recorded data.

Time at cursor position

.
lll:i.u: 13:49:20 [om|— VT

Cursor

Measured value at cursor position of
each cannnel(Min and Max values)

(1) It alowsthe data recorded in the memory card to be displayed. The display can be scrolled by
using the cursor expressed in awhite dotted line. The cursor can move vertically the (A or v)
key or horizontally the (4 or P) key. Depending on recording type, either average, point or Min.
value or Max. value at the position of the cursor are displayed at the lower part of the screen.

(2) Recording start/stop cannot be performed on the screen. To do this, switch the “Historical Trend”
screen to “Real Time Trend” screen. However, this“Historical Trend” screen cannot be shifted to
the “Parameter Set” screen. To shift the “Real Time Trend” screen, be sure to press the Ge) key.

(3) Thedatathat can be displayed on the historical trend screen is the one currently recorded or the
data held immediately before the recording is stopped. The data that was recorded in the past and
whose recording was then stopped must be displayed on the “record data display” screen (refer to
Item 10.1), or reproduced on the PC using the data viewer.

The following items are displayed on the historical trend screen based not on the setting of the
past recording but on the currently selected values.

* Trend direction

» Number of screen partition
* Trend scale display

* Color bar display selection
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(4) Pressthe key while the historical trend screen is displayed, and following “Display time
setting” screen appears.

W F A BN A NEE ]

il]-i--'lir'iﬁ i4:59

|Year-month—daw Format

Enter the time of currently recorded data you want to display and press the & key.

Then, PHL displays historical trend data at entered day and time.

To display past data, entered day and time appears the bottom of the historical screen. To display
farther data, entered day and time appears the top of this screen.

6.8 Display at the occurrence of main unit failure

(1) Display at CF card memory FULL

If the memory of the CF card becomes full, recording is stopped with the following message
displayed on the trend screen, etc. (totalizing is not suspended). |mmediately replace the CF card.

(2) Display at the end of battery life

If the battery voltage becomes low, the following message appears on the trend screen, etc.
Immediately stop the recording and totalizing, and ask your distributor for repair.
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6.9 Cautions about power ON/OFF

)

)

©)

(4)

©®)

Recording state and record file

If the power isturned OFF when the recorder isin the recording, data written in the memory card
may be damaged. Be sure to stop recording by pressing key, and then turn OFF the power.
In addition, if the power is OFF with the recorder in the recording, the recorder will start record-
ing when the power isturned ON again. In thiscase, datawill be recorded as a new file.
Recording set values

After parameters have been set, register the set values by selecting “Basic settng” — “ Register
data’, or they will return to the former values when power is turned OFF.

Clock function

The clock is backed up by an internal lithium battery. The battery life is expected to be about 10
years at normal temperature. Although there is no need to set the clock when the power is turned
ON, an error may occur every time the power is turned ON/OFF (about 1 sec per ON/OFF opera-
tion).

If the power isturned off due to a power failure and turned on again while recording isin
progress, a message “Power & Rec.ON.” appears at the top of the event file and event display.

If the power is turned off, totalizing resumes when the power is turned on again, beginning from
the value before the power off. Datais recorded in the totalize file used before the power off.
(Note that if the file used before the power off islost from the CF card, anew fileis created and
recording is restarted.)
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/. OPERATION AND ACTIONS

7.1 Before running the recorder

Check the following points before starting operation.

L oading the memory card

(2) Inserting and removing the memory card:«««-«-«- e Seeltem 2.2.
Wiring

(1) |nput LEIMINAIS: -+ v eerrrrrrarerr e See ltem 4.2.

(2) Alarm terminals (OpLiON)-««-«xsserersesermsmss e Seeltem 4.2,

(3) Power and ground terminalSe«« -« s eserermsmnnns Seeltem 4.2,
Conformity of input connection to recording channel

(1) Channdl Settings ......................................................................... See Iltem 9.2.
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7.2 Power ON and state

(1) Openthe panel unit. Turn“ON” the power switch at the upper center of the panel unit.
(2) After power ON, the self-check function starts up.

(3) Insert the memory card. Check if the unit isfixed in the dot, as viewing the memory card load
indicator. When you insert CF card to recorder, see the “Memory card load indicator” and check
the status of CF card (refer to Item 6.1). If indicator blinksin red, remove the CF card and then
insert again. After thisoperation, if it keeps on blinking in red, it might be broken.

Memory card indicator

IfMemory card load indicator

(4) Measured data are displayed for each channel.

lﬂ._fi-m | F.TEI] 1.262] ST Measured data for
each channel
| 2.861] 3.761] e.761[ 1.262]
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7.3 Stopping and starting the recording operation

(1) Recording start

1) To start the recording, pressthe key, and password input screen appears. If password has

2)

3)

not been set, this screen doesn’t appear. Recording password setting parameter, “ Record Pass-
word” is as shown below.

Menu / Parameter setting / Config and rec password set ~ See Item 9.13 for detail.

Fress vecovd kew rasswovid smeni.

N & @

Input correct password, then the lamp is lighted and measured values are displayed in
waveforms on the data display unit. Also, it starts saving the measured values to the memory
card.

* Recording is performed at the timing described in “ Appendix 5 Timing for recording.”

Waveforms of
measured values

T T T 0
e v BT e 1

Press

When Record password has been established, the following password screen appears. Enter the
password. If the entered password is correct, the recording is started.

Fress rvrecovd hew rasssord inrmit,
LR N

If the CF card is not inserted, the following message appears. Pressthe key to start record-
ing. Pressthe Gse0) key if you do not want to start recording.

Note: If recording is attempted with CF card not inserted, the result cannot be recorded.

Compact Flash Hesors mot snserted.
Record data molt remaims.
Btart recoardind =ithoul mesare?

YES 1 Fress [EEC] or (ENT] kew,
Wi 1 Praas [BEL)Y kiw.
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(2) Recording stop

1) To stop recording, pressthe key. The following message appears. To stop the recording,
press the key, and press the (se) key to continue recording.

B0 wonw want to stor recordins?

YES * Pross [REC] or [EMNT] kew,
HO 1 FPress [SEL] kes.

2) After the stop of the recording, the lamp comes off. The trend display on the data display
unit stops. Inthiscase, evenif there is some data that are not yet written in the memory card, the
unit writes them in the card until the recording is finished.

Previously recorded
waveforms

L L o T TR

- e R e

Press

(3) When Record password has been established, the following password screen appears. Enter the
password. If the entered password is correct, the recording stop confirmation screen appears.

Fress vecord kew rassesocvd smenit.

& &
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7.4 Switching data display screens

Datadisplay screensinclude real time trend screen, bar graph (analog meter) screen, digital screen and

totalizing screen. Every timethe key is pressed, the screen switches to another one. To display

the historical trend screen, pressthe ( key in the real time trend screen.

Pressthe ¢ or O key in thereal time trend screen to switch to each group screen.

* |f group screens are switched in high speed, the color on the color bar may not be displayed cor-
rectly. Display the screen once again in such cases to restore proper color display.

Refer to Item 9.6 for selection of bar graph/analog meter display.

The structure of the data display screenis asfollows.
Group 1 Group 2 oo Group 4

Real time
trend screen
(Refer to

Iltem 6.2.) - .-u-_-ﬂ:w

~

The key operation procedure
on the data display screen is
displayed at the top of the
real time trend screen.

Key operation
guide display

Historical trend screen

J (Refer to Item 6.7.)

(Groups cannot be switched
on this screen.)

Bar graph screen
(Refer to Item 6.3.)
and analog meter
screen (Refer to
Iltem 6.3.)

Digital screen
(Refer to
Iltem 6.4.)

Totalizing data display screen Event summary screen
(Refer to Item 6.5.) (Refer to Item 6.6.)
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7.5 Display of alarm

(1) Alarms that occurred on the Trend Display, Bar Graph and Digital Display
screens:

When an alarm occurs, its content is displayed.

(The display is kept on until the alarm is reset.)

Example of alarm display

Alarm type
Alarm No.
Channel No.

It is indicated that an alarm of alarm No.1
and alarm type L occurs at channel 1.

Note) If an alarm occurs on the “Digital Display” screen, Alarm No. at |eft of “Measured value

display” islighted in red.

wi

LY

1y

Alarm No.

* |f an aarm occurs against the current input, the alarm contents (and not the past alarm record) are
displayed on the historical screen and the record data display screen of the memory card.

7-6
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8. SETTING AND CHECKING PARAMETERS

8.1 Setting and checking

Follow the description of Item 8.2 “Outline of parameter setting procedure” to enter into each screen,

and then follow the description of Item 8.3 “Basic operation of setting screens’ to make parameter

setting.

(1) Parameters are factory-set as given in Item 8.1 table(1). Turning on power asthey areinitiates
operation (indication and recording). Change the parameter setting as required.

(2) Recording range consists of multi-ranges. Set the range as desired. The input types are the same
for every 2 channels.

(3) Alarms, TAG No. and messages are not set. Set them as needed. An input filter is set at 3 sec-
onds.

(4) Pressthe Gseo) key in thereal time trend display screen to display the “Menu” screen. Refer to
Item 8.2 for the contents and the operation of the “Menu” screen.

Faramter et imne
CF manawer amnd Totalize &ae.
Yersian
Calibration rasssoprd

mEd
b ﬂiﬂ# #q#- diselas.

EIE t HWowve cuFsor.

L[|+ maek sawe aizrian.
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(5) Togoto “Parameter setting” screen, “CF manager and Totalize exe”. screen or “Calibration
password” screen, you must enter 4-digit password when you have already entered each pass-

word.
Example: Parameter setting screen

T T T TR T
T

Warsion
Calabralvon Fasswsrd

‘ (EnT) f (&NT)  (in case of incorrect password)

(O, keys : To move the cursor
&, (@ keys : To change numerical value

‘ (&NT)  (in case of correct password)

——— amiE aeltin® 0
Channel el 0 iad
Chaire]l wEellind CoFw
Diswlaw #&t€jns
Fuwalie saloslatisn settias
Totalize settins
Hessase =& lji‘ll
'l'hl'llll-l aRlE delimi tioen
umo R iEs et rlne
Ha it ohannes]l sEttime
Hath © :Hrl settiny cors
et imer setting
Conmstamt seittine
Cainili nw ln= rea ranssovd se
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Note) After setting the parameters, select “ Basic setting” / “ Register data” in order to savethe
set information to a flash memory. To reset parameter set values, press @s» key. So, the
following message appears. Pressthe &) key twice.

The parameter has been reset.
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Table (1) Parameters as set by factory (initial values) (1/2)

Parameter name |Setting at delivery (Default value) Setting range Remarks
Basic setting Display refresh cycle  :1 second 1 second to 12 hours

Alarm hysteresis 10.2% From 0.00 to 100.00%

Alarm latch . OFF OFF, ON

LCD lights out time 10 *1 0 to 60 minutes

DO output at memory FULL: None None, DO1 to DO28 LCD keeps

turning on when
DO output at battery END: None None, DO1 to DO28 set “0".

MODBUS station No. :1

0to 255

MODBUS communication baud rate: 19200

9600, 19200 bps

MODBUS parity bit : Odd None, Odd, Even
Front communication  : ON OFF, ON

Record data format :ASClI ASCII, Binary
Time setting — —

Register data : OFF

Channel setting

Input type: K-Type TC
(K thermocouple)

Skip, K, E, J, TR, S, B,N,W, L, U,
PN thermocouple, Pt100, JPt100, Ni100, Cu50,
Pt50, 50mV, 500mV, 1-5V and 0-5V range

Set the same
input type for

TAG1: TAG [IT) [TIdhannel No.)

Up to 8 characters

every 2 channels.

TAG2 —

Unit .°C

°C, °F, Engineering unit in case of voltage input

Input range (range start/end): 0 to 1200

Engineering value

Decimal point position : [TTTII]

Input filter :3seconds |0 to 900 seconds (In increments of 1 second)
Subtraction channel :None 0 to 30 (No subtraction at 0)

PV shift :0.0 Engineering value —3276.7 to 3276.7

PV gain : 100% 0.00 to 327.67%

F value calculation function: OFF OFF, ON

Display color: depends on channel No.| 14 colors

Recording type:
Maximum/minimum value recording

Instantaneous value recording, average value
recording, maximum/minimum value recording

Recording mode : With record

With record/Display only

Totalize setting

Totalize tag: STAG [T{ITIdhannel No.)

Up to 8 characters

Totalize calculation : OFF OFF, ON
Totalize type : Periodic Refer to
Digital input :DI1 Digital input, Channel alarm

Totalize base time  :/h

/s, Imin, /h, /day

Reset operation :ON OFF, ON
Totalize unit i— Can be arbitrarily selected
Totalize cut value :0.0°C Engineering value

Totalize scaling value: 1 1to 32767
Alarm setting
Alarm No. 1 type : OFF OFF, H, L
Set point :0.0°C Engineering value
DO relay No. :None DO1 to DO28

From alarm No. 2 to No. 4
There are the same items above.
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Table (1)

Parameters as set by factory (initial values) (2/2)

Parameter name

Setting at delivery (Default value)

Setting range

Remarks

Math channel
setting

Formula setting: All formula are blank

Calculation: +, -, 1

Function: ABS, POW, SQR, LOG, LN, EXP, RH,
MAX, MIN, H-P, L-P, AVG, SUM

Input: Input channel, Totalizer input, Digital input,
Communication input, Constant, Temporay data

Tagl: TAG [LIITIdhannel No.)

Up to 8 characters

TAG2 : Blank

Up to 8 characters

Unit :°C

Engineering unit

Measuring range (range start/end)
0.0 to 500.0

Engineering value

Decimal point position : [TTTTIT |

Engineering range (range start/end)
0.0 to 500.0

Engineering value

Square rooter :OFF

OFF, ON

Input range (range start/end): 0 to 1200

Engineering value

Input filter :3seconds |0 to 900 seconds (In increments of 1 second)
Subtract channel :None 0to 30
PV shift :0.0 Engineering value
PV gain : 100.00% 0.00 to 327.67%
Math timer setting| H-P, L-P timer cycle :1min 1 to 32767min
AVG timer cycle :1min 1 to 32767min
SUM timer cycle ;1 min 1 to 32767min

Display setting

Display configuration:
No.1to9=chlto9

No.1 to 10, Each provided with chl to 30

F value calculation
setting

Decimal point position : [LTTTIT |

Manual reset :OFF OFF, ON

Totalize setting Totalize base time :00:00 00:00 to 23:59
Totalize cycle 11 hour 10, 20, 30 minutes, 1, 2, 3, 4, 6, 12 and 24 hours
Weekly base day : Sunday Sunday to Saturday

Monthly base day 01

1to31

Start time, Stop time: 00:00 to 00:00

00:00 to 23:59

External input :DI1 Digital input, Channel alarm
Message setting | Message : Blank Up to 32 characters
Original unit definition| Unit : Blank Up to 7 characters

DI setting

DI function: Function invalid

Function invalid, Rec start/Rec stop, F value
calc. reset, Totalize start/stop, Totalize reset,
LCD ON

Constant setting

Constant 10

-32767 to 32767

Config and
record password

Password : 0000

0000 to 9999

Record Password : 0000

0000 to 9999
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8.2 Outline of parameter setting procedure

Real time trend
display screen

®

Explanation of key

V. A keys

Pressing these keys allow
you to shift menus one after
another on the “Parameter
Set” screen.

(ENT) key

Pressing this key allows you
to confirm the menu item on
the “Parameter Set” screen.

(SEL) key

After the setting, pressing
this key when registering
data or canceling data
registration returns to the
Menu screen.

key

Pressing this key in any
screen returns to the Real
time trend Display screen.

Important

*1) Parameter setting cannot
be changed while recording
is in progress.

*2)

Don't use it for other

purposes.

Parameter setting cannot

be changed while

integration is in progress.

*3)

(Note) In case the password has been set.

Itis only used for calibration.

Menu screen (Note)
—| Parameter setting I Configration [ Parameter setting

password set

menu screen

(

G

3

—

Basic setting

D) | Basic setting screen

52

| Channel setting |

| Channel setting screen

Channel setting copy

i

| Display setting | | Display setting screen|

| F value calculation sett | F value calculation
value cacula ion setting setting screen

| Totalize setting | |Tota|ize setting screen|

| Message setting |

|Message setting screen

Original unit definition

®[<@_

Original unit
definition screen

| DI function setting |

|D| function setting screen

52

318131®)318,9]0)3]®)3]8)3]8)e])8

Math channel setting

ﬁ

Math channel
setting screen

Math channel setting copy

®

Math channel setting
copy screen

Math timer setting

il

Math timer
setting screen

Constant setting

|Constant setting screen

IS

Config and rec

®)8/0)3/0)e®|®

Configration password
set screen

&2) password set
(Note)
CF manager and CF manager ] CF manager and Totalize exe.

Totalize exe. password set Ir menu screen
- Record data
G Record data display D) sl S
® @D
M
® Memory card abstract (e
® @D
X Totalize start/sto
Totalize start/stop
® (&)
CF manager
|| CF manager @ password set
2) password set Sereen
Version [ Version display
® (Note) @ screen
6>—|Calibration passwordl— ——|Calibration password|—— Calibration menu screen
; ]
@ —>| Input adjustment | |Input adjustment screenl

Other function

¥ |88 -

Parameter initialization

®

Adjust data initialization|
@

i

®

Parameter ini
zation screen

- 1
Channel setting
copy screen

*

*3

8-6
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8.3 Basic operation of setting screens

The basic operation of the setting screensis classified in the following 3 methods. In this case, use the
up and down keys (A and ¥) to move setting items.

(1) Itemsto be selected with the A or the v key
L Ehanael L ssifies

nFnf fmrs
L1 |

aw
alyme

By b B

LU N1 h=

=49

Brw i

Kt il

T

Eam@Ed mitiwh

KRamEe &l

Lupmd Filiws

Subrract chsmnel

FU akif®

FiF maim

Fuslas valuoceiadpen

Calor

Beoordane lI:I
soordine mode
shalims webljins

Hlar=m el band

Pressing the A or the ¥ key switches the blinking between items.

Example: To changetheinput typefrom K-Type TC (K thermaocouple) to E-Type TC
(E thermocouple)

LB LE
aw 1
aw
LA
amige niard
mmnws

fnFut filter
Babiracy achannesi

A st e
b |
-]
Ed
L ]

FU shife L

Fll maiin 1, W

Fuglie palusalavion TOFF

EIIHE Skw Eilns

Enarding TwFe Min-Ham ¥eo
Enariling =il Eabh reoconr

atalige SeEjns ar3r MiN IEMTI New
lar= settine 333 HIe IEMTI Kew

‘ Press the (™ key once.

ol G o D Bl iy 3

1
i
f
i
I
1
I AmEie
Btrant obksnnel | Mo
shif® I Ll
i I R,
wElne calucmlsliiks Iﬂ:'
alor t8kw Bhlis
saoirdine Tuepe IMim-Han voo
srardiine mede Tog ik weoird
wilal lme wel i Fredy Hit [EWTN W
larm m@diing ¥xFF3 HE® IEHTI bew
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(2) Tomakethe setting by entering numeric values

Select anumerical value using the A, v, 4 or the P key and then press the & key to confirm

the entry.

Example: To select 10°C asthelowest temperature of the setting range

nr- W E N
? E EEA. A°C
L !I: v i Daso
l[-?I [ TTET | I M
= | e e
amn +
wElue vcaluwcelatiosn II!‘I
Lol o |
@il inE D IHin-Hax reo
o inE =oedae rEiuh r-nnriﬁ
el iue St ey Haw | ;J o
Alars seitine FrxEr Hid ITEAT) hkew

‘ Press the (» key three times.

‘ Press the (a)key once.

mktraot @
shilt
Faim
valme oalwcwlsdion
mlEr

woEril ine bwre
woosrd ins maoile

oial ize sSedline
lare wallijins
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(3) Tomakethesetting by entering characters

IHIHHI
-

Character entering field
} Character display field

Select aposition in the character entering field you want to enter a character by pressing the € or
the P key, and then pressthe & key.

Select a character in the character display field by pressing the 4, P, a or the v key. The
selected character blinks. Then press the &vp key.

After entering characters in the character entering field, pressthe GeL) key to confirm the entry.

Example: Toenter PHL for group screen name
| Bisrlaw srpue L sstbine |

[T T T RRTT e TR T
iarlaw I--s‘ |Ellnn.l L
s 3 1 L £ tihﬁll 2
inplaw Mo, J E-ATTCTI I |
pq-.li.u B, 4 Il:tlﬂﬂll 4
inrlaw Mo, B tg hannel
iarlaw Mo, & ICkanme ]l &
pExr)law S, T :Ehlnlull T
inrlaw N | P mannel W
pawlaw -0 FCmamme ] ¥
pnrlaw w1 " M
T d i “:’;1!1 1 |
FEF fil i
oale d TEFy
i i e iApaloy meler
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9. SETTING PARAMETERS

9.1 Basic setting

[Explanation]

Follow the procedure shown below to make basic settings (including display refresh cycle, LCD lights
out time, MODBUS, and current time) of the recorder main unit.

[Operation]
Move the cursor to “ Parameter setting” on the Menu screen and press the (evd) key, the parrameter
setting screen appears. |If the password has been set, enter the password.

Move the cursor to “Basic setting” and press the & key, the basic setting screen appears.

Refreshment cucle i Llsec <———Display refresh cycle setting
Rlarm husteresis ; 8. 28 ~———————— Alarm hysteresis setting
larm latoh tOF - latch :
CP lishts-out time ! Brin <~ Aarmlachsetting
Hemorw fmll alarm i Hone LCD lights out time setting
Batterw alarm iHone \DOsettin at the time of memory FULL
BRERES Etation 0. 1 \DO setting at the time of batter yEND
HODBUS baud rate 119268 L g ne o barery :
ERERUS oot 4 ¥4 \MODBUS communication station No. setting
:rnn t .cﬂu:“ n}ca ti 2“ : H" \MODBUS communication baud rate setting
T ata 0w TAsC A - : .
Record data § L S \ MODBUS communlcatlorl pgrlty set}mg
Besilizster dats tHit TEHT] kew MODBUS front communlcatlon setting
Record data format setting
Current time setting

Register of data
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(1) Tosetdisplay refresh cycle
Move the cursor to “Refreshment cycle” and press the v key, then the cycle time screen shown
below appears.
(Cycletime: 1, 2, 3, 5, 10, 20, 30 seconds, 1, 2, 3, 5, 10, 20, 30 minutes, 1, 2, 3, 4, 6, and 12 hours)

Relationship between “ Refresh cycle” and “ Chart speed” (on screen) is given below.

Refresh cycle 1sec 2 sec 3 sec 5 sec 10 sec 20 sec 30 sec

Chart speed (as converted) [1296mm/h| 648mm/h | 432mm/h | 260mm/h | 130mm/h | 65mm/h | 43mm/h

Refresh cycle 1 min 2 min 3 min 5 min 10 min 20 min 30 min

Chart speed (as converted) | 22mm/h | 11mm/h | 7.2mm/h | 4.3mm/h | 2.2mm/h | .1mm/h | 0.7mm/h

Refresh cycle 1 hour 2hours | 3 hours | 4hours | 6hours | 12 hours

Chart speed (as converted) |0.36mm/h [0.18mm/h |0.12mm/h|0.09mm/h |0.06mm/h | 0.03mm/h

The first time of the display update is started from 00:00:00 of the following without fail.
(Example)
When refresh cycle is set to 1 min, the next cycle begins at hh : mm : 0 (sec).

Note) If therefresh cycletimeisshort and alarge number of recording files exist, the
recording at every refresh cycles may be skipped. Recording files should be
limited to 100 or less.
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(2) Tosetthealarm output hysteresiswidth

Move the cursor to “Alarm hysteresis’ and press the & key. The alarm hysteresis screen
appears (as shown below). Enter hysteresis width (0 to 100%) by the cursor key and then press
the v key for confirmation. It isapplicableto all types of alarms. The numeric valueis ex-
pressed as a percentage of the display range for each channel.

(3) Tosetalarm latch

Move the cursor to “Alarm latch” and press the & key, then the alarm latch setting screen
appears. Make the setting using the cursor key and press the evn) key.

Alarm latch function keeps alarm output turning on even after the cause of the alarm has been
removed. To cancel the alarm latch, select it to OFF. Alarm cancel isrecorded in the event
summary in this case.

(4) Toenter LCD lightsout time

Move the cursor to “LCD-lights out time” and press the evn key, then the LCD lights out time
Setting screen appears.

Make the setting (0 to 60 minutes) using the cursor key and press the & key.
The LCD iskept on at al times by entering O minute.
* Press any key to turn on the LCD.

(5) TomakeDO setting at the time of memory FULL

Move the cursor to “Memory full alarm” and press the &) key, then the DO output setting screen
appears. Select desired DO output No. using the cursor key and press the &vn key.

DO output works when memory FULL is detected. Select “None” not to use this function.
Note) DO11 to 28 are open collector outputsand not relay outputs.

Note) “Memory full alarm” isturned on when theremaining memory reaches0%. This
value cannot be set.

Note) When memory card isremoved, DO output turns off. But the message of memory
card full does not appear. Pressthe @sp or (se0) key, it appears.

ety okt S A
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(6) Tomake DO setting at the time of battery END

Move the cursor to “Battery dlarm” and press the v key, then the DO output setting screen
appears.
Select desired DO output No. using the cursor key and press the & key.

DO output functions when the battery END is detected. Select “None” not to use the function.
When battery END is detected, a message is displayed on the trend screen.
Note) DO11 to 28 are open collector outputsand not relay outputs.

(7) Toselect astation No. for MODBUS communication

Move the cursor to “MODBUS station No.” and press the &) key, then the station No. setting
Screen appears.

Select desired RS-485 MODBUS station No. (0 to 255) using the cursor key and press the (v
key. When set 0 to this parameter, communication does not work.

(8) Toselect baud ratefor MODBUS communication

Move the cursor to “MODBUS baud rate” and press the v key, then the baud rate setting
screen appears.

Select desired RS-485 MODBUS communication baud rate (from 9600 and 19200 bps) using the
cursor key and press the & key.

(9) Toselect parity bit for MODBUS communication
Move the cursor to “MODBUS parity” and press the (&vv) key, then the parity bit setting screen
appears.
Select desired RS-485 MODBUS parity bit (from None, Odd and Even) using the cursor key and
press the &vD) key.

(10) To select front communication setting (for loader)

Move the cursor to “Front communication” and press the &) key, then the front communication
setting screen appears.

Select “ON” when this recorder is connected to aloader cable.

(11) To set record data format

Move the cursor to “Record data format” and press the & key, then the data format setting
screen appears.
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Select either ASCII or Binary as data recording format.

Each format has the following characteristics.

ASCII format

« Allowsthe recorded data to be opened directly on Excel or using text editor.

» The number of datathat can be recorded isrelatively small (approximately 1/4 of those recorded
in binary format)

Binary format

 The recorded data cannot be opened directly on Excel or using text editor.

The recorded data can be opened using the attached data viewer software, and then by convert-
ing it to CSV file, it can be opened on Excel or the using text editor.

» The number of datathat can be recorded isrelatively large (approximately 4 times of those
recorded in ASCII format).

(12) To select time
Move the cursor to “Time setting” and press the &) key, then the time setting screen appears.
Select desired time, year, month, hour and minute, using the cursor key and press the &) key.

Zaj4 /82,12 ALT:27

Year/monthSdas FfTormat

Referencel: Theclock isset tothe current time of Japan Standard Time by thefactory
at shipment.
Since it is backed-up by a lithium-ion battery, it is always running with
power interruption or power OFF. Thelithium battery hasa servicelife of
about 10 yearsat normal temper atur e of 25°C.

Reference2: Thetimescaleisdivided into 24 hours. Therangeisset from 00: 00to
23: 59.

Reference3: A “second” isnot settable. But, theinside of the clock istreated asfollows.
After settingthe“ minute’, pressthe & key at the“ Adjust” position. Then,
the clock runswith the second counter set to O.

(13) Registering method of set values (saving to flash memory)

Move the cursor to “Register data” and press the &) key, PHL registers the set value to the flash

memory.

Note1l) When the parameter memory lamp blinksin red, it indicates that set parameters
arenot registered to the flash memory. Operatein accordance with above (13) to
register to flash memory.

Note2) After parametershave been set, operatein accordance with above (13). Otherwise,
the set valuesreturnsto original values when turning OFF power.
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9.2 Channel settings

[Explanation]

Follow the procedure shown below to select input type, unit, scaling, input filter (time constant),
PV shift, PV gain, subtraction, F value calculation, color, TAG No., recording type, recording mode,
totalizing setting and alarm setting for each channel.

[Operation]
Move the cursor to “Parameter setting” on the Menu screen and press the &v key. |If the password
has been set, enter the password, and the parameter setting screen appears.

Move the cursor to “Channel setting” and press the v key, then channel setting screen appears.
On this screen, select desired channel number and press the & key. Following screen appears.

?llr. : LT 2 i =EEU 1 ~<——|nput type setting

aw ] ;

il : ::§TAG No. setting

Socal ine iOFF -~ ] )

U 'y Scaling setting
HEsdSnroms i &t . BaEgau \ f .

HMeamgur ime® @ i . BREL :Q\Unltsettmg .
Decimal woimt e Measurement range setting
En® ineéer ins tart B, Baaay \

:........ v ina end 5. AB8Y <:::::7\\\\\.DechnalpmntpoﬂﬂonSeHMQ
BT A i o i@ [} I . . .
Banse stard i B. AaBEU Engineering value setting
Ranse e 1 5. BEAU

Inrat Filter i Isec Square root calculation setting
Subtract ohammel ! Hore

PU shife 1 . aEay . )

FU waim t LRE, REY Display range setting
Fualue caluculation 0FF Input filter setting

Lolor i Red Subtraction channel setting
Recordins ture iHim-Hax re PV shift value settin
Recordins mode iHith recor ) : 9
Totalize st kine 33 HAE 1 PV gain setting

Alarm sSettins 333> Mt | F value calculation function setting

Display color setting
Recording type setting
Recording mode setting
Totalizing setting

Alarm setting
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(1) Tosetinputtype

Move the cursor to “Input type” and press the &vn key, then the following input type selection
screen appears. Select any input signal by using the cursor key and press the v key. If you
don’'t want to perform “indication”, “recording”, and “aarm” operation, select “ Skip”.

Channel 1 setting

InrFnt ture

as 1 ‘k [
Tas 2 |
Scaling “'. 3
e 1 4 u:u_ b

Range stavt
Range end

InFut falter
Subtract channel

] i i e e e ] ]
ﬂﬂﬂﬂﬂﬂﬂ

PYU shift

FU =ain

Fualue caluculation
Color

Recorvding tupre
Recorvding mode
Totalize setting
Alarvrm setting

Notel) When the“Input type” isset to“ Skip”, indication, recording and alarm for the
channel arenot carried out.

Note2) After the change of the“Input type’, wait for a while until the measured value
stabilizes.

Note3) When therecorder isin recording, the“Input type’ cannot be changed.

Note) About input type setting
Basicaly, the input type can be every 2 channels.

The input type of channel 2, 4, 6, 8, 11, 13, 15 and 17 can only be set in the same category of
previous channel.

If “Skip” has been selected for the previous channel, arbitrary input type can be selected.
The following input types are available.

Input type Details
Thermocouple, 50mV | K, E, J, T, R, S, B, N, W, L, U, and PN thermocouples, 50mV
Resistance bulb Pt100, JPt100, Ni100, Pt50, Cu50
500mV 500mV
5V 1to5V,0to 5V

Note, however, that arbitrary input type can be selected only for channels 9 and 18 irrespective
of the type allocated to other channels. For example, if the input type 1to 5V is selected for
channel 1, the following screen appears as the input type selection screen for channel 2, which
alowsonlylto 5V, 0to 5V, or Skip to be selected.
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The sample of input type setting

Input type Input type Description
Channel 1 K thermocouple | Thermocouple, 50mV | The type of thermocouple can be arbitrarily selected
Channel 2 T thermocouple for each channel.
Channel 3 1to 5V 5V
Channel 4 0to 5V
Channel 5 Pt100 Resistance bulb The type of resistance bulb can be arbitrarily selected
Channel 6 JPt100 for each channel.
Channel 7 500mV 500mV
Channel 8 500mV
Channel 9 J thermocouple | Thermocouple, 50mV | Input type can be arbitrarily selected for channel 9.
Channel 10 K thermocouple | Thermocouple, 50mV | The input type of the thermocouple and 50mV is the
Channel 11 50mvV same.
Channel 12 Skip 5V Skip can arbitrarily selected irrespective of the input
Channel 13 1to 5V type.
Channel 14 Pt100 Resistance bulb
Channel 15 Skip
Channel 16 Skip 500mV
Channel 17 500mV
Channel 18 50mV Thermocouple, 50mV | Input type can be arbitrarily selected for channel 18.

9-8
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(2) Toset TAGland TAG?2
* TAG1
Move the cursor to “Tag 1" and press the &vn) key, then “TAG Setting” screen appears as shown
below. Enter the TAG name by using the cursor key and press the v key for confirmation.
After entry of the TAG name, pressthe (st key to register the data.

Up to 8 characters can be entered. Note, however, that on some screens such as trend screen, only
7 characters can be displayed.

s TAG?2

Tag 2 isdisplayed on the screen for 4 channels.

To display at the TAG display area on trend display screen is selectable by parameter, “ Channel
index”.

Regarding to setting method, refer to 9.6 (7), “ To select channel index”.

(3) Toset scaling
With DC voltage input, set scaling “ON” “OFF’ with the cursor key.

Note) When scalingisset to“ON”, therecording rangeis zero-cleared. For details, refer to
Item 9.2 (9) “To set display range”.

(4) Toset units
Units can only be set when the scaling is set to “ON”.

Move the cursor to “Unit” and press the &) key, then “Unit menu” screen (below) appears.
Select any unit on the screen by using the cursor key, and press the & key.

Unit select screen varies depending on the input type. (The following figureis the case of DC
voltage input.)
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Unit code

Temperature Level- Capacity -

- humidity Flow rate Pressure Height Weight - Area
°C td t/h t/min t/s mbar mPa mm ml mm2
°F kg/d kg/h kg/min kgls bar Pa cm | cm2

%RH g/d g/h g/min als N/mm2 kPa m ki m2
vol% ma3/d m3/h m3/min m3/s N/m2 MPa mm3 g
Ird I/h I/min I/s cm3 kg
m3 t
Density Analysis AcF;Z\I,::;t'ion Time mig}ncért?s-m
g/cm3 g/l ppm | ppmNOx | %CO2 mN mm/s rps us mvV
kg/cm3 kgll ppmNH3 ppb %He N mm/min rpm ms \%
g/m3 g/ml | ppmS0O2 pH %Ar N-m mm/h rph S kv
kg/m3 ppmH2S mol %02 J m/s m/s2 min HA
ppmCO % %NacCl kJ m/min rad/s h mA
ppmO2 %H2 %CO m/h km/h day A
Electromagnetism Heat - Light |[Radiation| Other cUsszer-;; ade
Hz Var mH Ix uSv/h Pa s (Unit 1) | (Unit7)
dB kvar H cd mSv/h mPa -s | (Unit2) | (Unit8)
W puS/cm m ohm Im nGy/h (Unit3) | (Unit9)
kW HUF ohm cd/m2 uGy/h (Unit 4) | (Unit 10)
VA F k ohm um (Unit 5) | (Unit 11)
kVA c M ohm (Unit6) | (Unit 12)

Note 1) Blank consistsof some spaces
Note2) Unitscan be made by the customer (See ltem 9.10).

(5) Toenter the measuring range
The measuring range can be set only when the scaling is set to ON at voltage input type.
To display the measuring range setting screen, move the each cursor to “Measuring start” or

“Measuring end” and press the &vr) key. Enter the measuring range by using the cursor key and
press the @D key for confirmation.

“Measuring start” means low limit, while “Measuring end” means high limit.
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(6) Toset thedecimal point position
Decimal point position can be set only when scaling is set to ON at voltage input type.

Move the cursor to “Decimal point” and press the vt key, then the following decimal point
position setting screen appears. Select desired decimal point position using the cursor key and
press the @& key for confirmation.

(7) Toenter the engineering unit
The engineering unit can be set only when the scaling is set to ON at voltage input type.

To display the engineering unit setting screen, move the cursor to “ Engineering start” or “Engi-
neering end” and press the v key. By using the cursor key and press the & key for confirma-
tion.

“Engineering start” means lower limit, “ Engineering end” means upper limit.

(8) Toenter squarerooter (rooter)
Square rooter “ON” and “OFF” can be set by using the cursor key in the case of DC voltage input.

Description of square rooter

The measuring range is set to 0 to 100%. For example, in case of DC1 to 5V input, 1V is0% and 5V
is 100%, and square rooter is performed against this percentage value. Refer to example below.

If the input value converted to percentage is minus, the result of square rooter should be 0%.

The data after the square rooter (0 to 100%) is converted to industrial value with the obtained data
regarded as 0 to 100% of the engineering unit.

Example: In the case of the following input setting, thereadingsfor theinput values are as
follows:

Reading

When input is 1V (0%) (1000-0) x v 0 = 0 (t/h)
When input is 3V (50%) | (1000-0) x y0.5 = 707 (t/h)
When input is 5V (100%) | (1000-0) x /1 = 1000 (t/h)
When input is 0.6V (-10%) | (1000-0)x v-0.1 _, 0 (t/h)

Input type: 1 to 5V
Measuring range:1 to 5V
Industrial value: 0 to 1000 (t/h)
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(90 Tosetdisplay range
Move the each cursor to “ Range start” or “Range end” and press the &vD key, then, the “Range

setting” screen appears as shown below. Enter the range by the cursor key, and press the &vn) key
for confirmation.

For the setting range, refer to Table 1, “Display Range Set Range”.

<in case of input type is thermocouple or Pt> <in case of input type is voltage input>

walue calucsalatimm 0 1 T
wlor 3 | anye start : L. BEay
gearding lwre ITHin-Has wea. AfvE e @i ] 5. @R
gordiny sode 'With record InrFsut Filter . Zsoo
slalize sl line P3¥¥FF Hit IEHTI kew ibtract chammasl 5 T
larm settiny *rr2xr Hin [EHNT] kew P shalt = . R
U waimn P OlER, @R
wilue calemouljation 0OFF
olor ISk Blme
ecardiny ture tMim-Han Fes.
eoorid df® =ade it veoord
ntalize s=ettins #FFd Hit TENHTI kew
lavm S#Ltime FFFES HIET IEHT1 k&

Table 1 Display Range Set Range

Type Input range Record range set range
Thermocouple | B 400to 1760°C 370.0to0 1790.0°C
R 0to 1760°C — 30.0to 1790.0°C
S 0to 1760°C — 30.0to 1790.0°C
K —200to 1370°C —230.0 to 1400.0°C
E —200to 800°C —230.0to 830.0°C
J —200to 1100°C —230.0to0 1130.0°C
T —200to 400°C —230.0to 430.0°C
N 0to 1300°C — 30.0to0 1330.0°C
W 0to 1760°C — 30.0to 1790.0°C
L —200to 900°C —230.0to 930.0°C
U —200to 400°C —230.0to 430.0°C
PN 0to 1300°C — 30.0to0 1330.0°C
Resistance |JPt100| —-200to 600°C —230.0to 630.0°C
bulb Pt100 | —200to 600°C —230.0to 630.0°C
Ni100 —-60to 180°C -90.0to 210.0°C
Pt50 | —200to 600°C —230.0to 630.0°C
Cus0 -50to 200°C —-80.0to 230.0°C

Oto+ 50mV — 10.00to + 55.00mV

DC voltage 0 to +500mV — 10.0to+ 550.0mV

+1to+ 5V + 0.500to + 5.500V
Oto+ 5V — 0.100to + 5.500V
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(10) Toset input filter (primary delay filter)
Move the cursor to “Input filter” and pressthe & key, then small window appears. Select
numerical values by using the cursor key.

Input filter range: 0 to 900 sec (step of 1 sec)

(11) To select subtraction channel

Move the cursor to “ Subtract channel” and press the & key, then small window appears. Select
the channel No. for which subtraction is to be performed using the cursor.

[Subtraction function]
» Theresult of subtraction of the values for 2 channels is recorded to the channel to be set.
Example: When the result of ch1-ch2 isrecorded to chl
chl=chl-ch2

» Be sure to perform subtraction between the channels having the same unit and decimal point posi-
tion. Otherwise the record cannot be guaranteed.

* Subtraction is not performed when “none” is selected.
 Limit doesn’'t work for the result of subtraction.
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(12) To set PV shift value

Move the cursor to “PV shift” and press the & key, then “PV shift” screen appears as shown
below.

Enter PV shift value by using the cursor key and press the &) key.

[PV shift function]
» Measured values can be calculated, recorded, and displayed with the PV shift constant.
» PV shift calculation can be achieved with the gain and shift values.

Conversion graphs relating to shift calculation and gain calculation are shown below.

« Shift calculation
_ - Shift setting = 10

Recorded and _
displayed value P
_ - Shift setting of 0
(Measured - -
values after _ -

PV calculation) |

Measured values
» Gain calculation

. o 0

Recorded and - Gain setting = 110%

displayed value
Gain setting of 100%

(Measured
values after
PV calculation)

Measured values

» PV shift iscalculated as follows;

PP=AP +B
Where,
P': Measured value after calculation of PV shift
P : Measured value
A Gain (0.00 to 327.67%)
B : Shift values (setting range: —32767 to 32767 engineering unit, decimal point

depends on input type)

* The measured value after PV shift calculation islimited so that it falls within the settable
record range by input type set for each channel. The judgement of input error (such as
Burnout, Error, and Over) is performed against the input and not for the result of shift or gain
calculation.

« |f input typeis changed or the scaling function is turned ON/OFF, the PV shift set value for the
channel is cleared. (If the scaling function is turned ON/OFF by the setting copying function, the PV
shift set value for the channel is not cleared.)

» The Copy function allows you to copy set values, but it is not provided with a means of making copy
of PV shift set values.

9-14 INP-TN1PHL-E



(13) Toset PV gain
Move the cursor to “PV gain” and press the & key, then the “PV gain” screen appears as shown
below.

Enter PV inclination by using the cursor key and press the & key.

B.B8 to 3IRT.ET

(14) F value calculation function
Select F value calculation “ON” or “OFF” using the cursor.
Note that if “ON” is selected, calculation is performed according to the selection made in Item 9.7
“ Setting method of F value calculation.”

[F value calculation function]

From the measured temperature, the extinction value of bacteria by sterilization by heating can be
calculated.

F value calculation formula

(T-T0)
10 ~*
60

F value =3,

T : Measured temperature
TO : Reference temperature
Z :Zvalue

 Fvalue calculation is performed by the second.

» The measured temperature of the channel for which F value calculation is performed cannot be
recorded.

» The unit field of the channel for which F value calculation is performed is kept blank, and the
decimal placeis set to the one designated in F value cal culation setting screen that is common to
all channels.

 The constants to be used for F value calculation (reference temperature, Z value, and decimal
point position) are common to al channels.

 F value calculation can be reset manually or by DI or temperature setting.

* |f input isabnormal, an error (such as Over, Under, Burnout, Error) is displayed, but Oisre-
corded.
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(15) To set display color
Move the cursor to “Color” and press the v key, then the following color selection window

appears. Select the display color using the cursor and press the & key.

(16) To set recording type
Move the cursor to “Recording type” and press the &vr) key, then the following recording type
selection screen appears. Select adesired recording type using the cursor key, and then press the

& key.

[About recording type]

Recording type can be selected from the following three.

« Point value recording: Records the instantaneous measurement value at every display refresh
cycle.

¢ Average value recording: Records the average measurement value during the display refresh
cycle at every display refresh cycle.

» Maximum/minimum recording: Records the maximum/minimum measurement value during the
display refresh cycle at every display refresh cycle.
* Longer recording is allowed with instantaneous and average val ue recording than with maxi-

mum/minimum value recording.

(17) To set recording mode
Move the cursor to “Recording mode” and press the & key, then recording mode screen ap-
pears.
Select either “With record” or “Display only” by the cursor.
When setting “Display only”, trend display on the Trend screen and history display on the Histori-
cal screen are not carried out. Further, nothing is recorded except for display of measured values.
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(18) Totalize setting
Move the cursor to “Totalize setting” and press the (&) key, then the following totalizing setting
screen appears.

Select the item to be set using the cursor key and then press the &vn) key.

otalize tTas IETRG Bl <+—— Totalize tag setting
otalize caloculation:Totalizer +——  Totalize calculation setting

Totalize ture :PTriuiln

Extermal Lt

Totalize base time T N

Beset oreration 1O
{E:: t::: ;::t“. lue 1 #. aEauy <\Totalizedataunitsetting
Totalize scale value:? 1 \Totalize cut value setting

Totalize scaling value setting

(@) Tosettotalizetag

Move the cursor to “ Totalize tag” and by press the evd key, then the following character entry
screen appears. Enter the tag name by using the cursor key and press the v key. When entry is
completed, press the Gse) key to register the entry.

 Totalizetag isrecorded in totalize recording result and displayed on the totalize display screen.

ABCDEFGHIJELHNDP T
abodefshiiklmnorar ttwlr!#

III%&IETI! =S (IR *_Hi=8

EHT 540 L ohaitace g,
HEL fhed biny cdancal .
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(b) To set totalize calculation

Either “Totalizer,” “Counter,” or “Timer” can be selected as “Totalize calculation.”
a) Select “Totalizer” to perform totalize function of creating daily and monthly reports.
b) Select “Counter” to record the number of times of DI ON or alarm ON during the totalize

period. The value to the right of decimal point is discarded.

c) Select “Timer” to record the duration of DI ON or alarm ON during the totalize period.

In al of the above cases, timeis displayed based on the time set in a parameter, “Totalize
base time,” with all digitsto the right of the decimal point discarded.

Elapsed time [min]

[min]

Example: When the following parameters are selected, data is recorded as shown below.
Totalize base time = /min
Totalize type = Dairy
Digital input =Di2
ON ON
Dil OFF | | OFF OFF
ON ON
Di2 OFF OFF OFF
Totalize start — 10 20 30 40 50 60
| | | | | |
Recorded data
Totalize calculation = Counter 1 1 2 2 2 2
=Timer 0 10 10 20 30 30
* Since Digital input is Di2 in this example, it is independent of the on/off operation of Dil.

(c) Tosettotalizetype

Select one from daily report, weekly report, monthly report, annual report, continuous totalizing,
and daily report (at designated time) in “ Totalize type.” Refer to the following table for the

totalize operation of each selection.

Periodic report

Totalized value is recorded (and reset) at every totalize cycle that has been set.
The totalize cycle is from one totalize base time to another.

Daily report

Totalized value is recorded (and reset) at totalize base time every day.

Weekly report

Totalized value is recorded (and reset) weekly at totalize base time of the specified
day of the week.

Monthly report

Totalized value is recorded (and reset) monthly at totalize base time of the specified
day of the month.

Annual report

Totalized value is recorded (and reset) annually at totalize base time on January 1st.

Daily report
(at designated time)

Totalizing is performed from the start time to the stop time every day, and on completion
of the operation, totalized value is recorded (and reset).

External input

Totalize operation is performed during the period from the external input is turned on to
it is turned off. Totalized value is recorded (and reset) when it is turned off.

(Totalize calculation is not reset even if the power is turned off.)

(d) Tosetdigital input
» Use DI input for totalizing when “Counter” or “Timer” is specified for totalize calculation.

9-18
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(6) Tosettotalize basetime
* Totalize base time can be selected from /s, /min, /h, and /day.
Example: If theflow rateis 120L/min, totalized value for each totalize base time appears as follows.

Basetime /s /min /h /day
Totalized value |2 120 7,200 172,800
* Flow rate of 120L/min is also expressed as 2L/s (120/60), or 7,200L/h (120x60).

(f) Toset reset operation
* |f “Reset Operation” setting is ON, totalize datais recorded in the totalize file at every totalize
cycle.
* If “Reset Operation” setting is OFF, sum total data from the start of totalizing is recorded in the
totalizefile.
Example: If the flow rate is 100L/h, the record data appears as follows.

Totalize reset
Elapsed time | OFF ON
1 hour 100 100
2 hours 200 100
3 hours 300 100

(g) Tosettotalize unit

Move the cursor to “Totalize unit” and press the & key to display the following unit select
screen. Select the desired unit using the cursor key and then press the (&v) key.

COE mH IDE
u]
=§

FOFERIDT = wE
b=l
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(h) To set totalize cut value

Move the cursor to “Totalize cut value” and press the v key to display the following totalize
cut value setting screen. Enter totalizing cut value using the cursor and the &vn key.

« If the measured value is smaller than the totalizing cut value, the measured value is regarded as
Ointhetotalizing (totalizing value does not increase).

s 1 B a8

LEmit

(i) Tosettotalize scalevalue

Move the cursor to “Totalize scale value” and press the v key, and the following totalize
scaling setting screen appears.
Enter the scaling value using the cursor key and press the v key.

* Specify as“ Totalize scale value’ the scale conversion value used to convert the input value to
totalized value. Division only isallowed. Multiplication cannot be performed.

Totalize value = Analog input/Totalize scale value
Example: To convert the unit of input value (L/h) to [m®/h],
1[L/h] =1/2000 [m&/h]
Totalize scale value = 1000

i E@aaa i
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(19) Toset alarms
Move the cursor to “Alarm setting” and press the v key, then following alarm setting screen

appears.
Select adesired item by using the cursor key, and then press the @& key.

Alarms can be set up to 4 points per channel. (Alarm No. 1 to 4)

Alarm Ho.l ture 1 OFF ~———— Alarm operation type setting
EE* l?lﬂ‘:“ f“ 8. 888y ~<——— Alarm point setting Alarm No. 1
Alawm Mo, 2 E:':" Sl ; nHE' ~+———— Alarm unit relay No. setting
Set roint . B.BBaw Alarm No. 2
) relawy Ho. :Hone
Alarm Ho.3 ture : DOFF —
Set roint i 8. BEay Alarm No. 3
0 relay Ho. i Hone B —
Alarw Ho. d ture i OFF = ]
Set roint : 8, Baay Alarm No. 4
B relaw Ho. ! Hone [

(@) Tosetthetype of alarm operation
Select from alarm types H and L by using the cursor key.
e Two alarm levels, H and L (H or L can be arbitrarily selected for each alarm.)
Select OFF to stop the alarm operation.

(b) Toset alarm DO relay No.

Select dlarm DO relay No. by using the cursor key.

In case of the 11th digits of Model codeis“1”

* Select optional alarm unit relay No. 1 to 10. |f not necessary, select “None” for no output.
These outputs are relay (SPST).

In case of the 12th digits of Model codeis“R”

* Select optional alarm unit relay No. 11 to 28. If not necessary, select “None” for no output.
These outputs are open collector. (Rate: 30Vdc, 0.1A)

() Tosetalarm set point

Move the cursor to “Alarm set point” and press the &vn key, and the following alarm setting
screen appears. Enter desired alarm set point using the cursor key and the &vD key.

» Make the setting using engineering val ues (absolute value alarm).
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9.3 Copying parameters

[Explanation]
Parameters can be copied to other channels.

Parameters that can be copied are input type, input filter, scaling, recording range, unit, TAG No.,
alarm setting, and subtraction channel.

[Operation]
Select the “parameter setting” on the menu screen and enter the password if the configuration pass-

word has been set, then select “ Channel setting copy”. After that, following “channel setting copy”
screen appears.

Copy screen used when the number of input pointsis9

 wory From tChennel © 2 —+——Channel No.to copy from
Channel to raste

1 2
n ﬂ u i Channel No. to paste to
B

Pl 1 channels] When parameters are pasted to
all channels
Corw start < Copy start button

(1) Channel No. to copy from
Select achannel No. from which parameters are to be copied using the cursor key. Then press
the v key, and following channel selection screen appears.

(2) Channel No. to pasteto
Select the channel No. to which parameters are to be pasted using the cursor key and press the
@& key. If you want to cancel, pressthe Ge) key.
(When you want to paste to all the channels, select “All channels.”)
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(3) Copy start button

Move the cursor to “Copy start” by using the cursor key and press the v key, then the guidance
screen as shown next page appears.

Press the &) key to copy, and press the (se) key to cancel.

Guidance screen for the number of input pointsof 9
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9.4 Setting calculation function

[Explanation]
Twelve channels from Channel 19 to 30 can be used as calculation channels.
(@) Three operations x 4 formulas can be set for each channel.

Theresult of Formula 4 isinput to the operation channel.

The result of operation is limited to +32767 with all digits to the right of the decimal point dis-
carded.

(b) Note 1: Arithmetic operations are performed from left to right without fail.
Example: Formula 1, BO1 = CO1 + C02 x CO03, is calculated as BO1 = (C01 + C02) x CO3.
Note 2: AVG(A) and SUM(A,B) can be used only once for each channel.

Note 3: It takes along time to perform many arithmetic operations, and consequently the display
cycle of measurement may become long.

Refer to the following table for the functions used for calculation.

Operation Grammar Description
Arithmetic operation (addition) A+B Adds the value of input A and input B.
Arithmetic operation A-B Subtracts the value of input B from input A.
(subtraction)
Arithmetic operation A*B Multiplies the value of input A by input B.
(multiplication)
Arithmetic operation (division) A/B Division the value of input A by input B.
Note: The result of calculation of 0/0 is O.
Absolute value ABS(A) Finds the absolute value of input A.
Power POW(A,B) | Finds the value of input A to the power input B. (A% *B)
Square root SQR(A) Finds the square root of the value of input A.
LOG LOG(A) Finds the common logarithm of the value of input A.
LN LN(A) Finds the natural logarithm of the value of input A.
EXP EXP(A) Finds the exponentiation of the value of input A with base “e.”
Humidity RH(A,B) Finds the relative humidity when input A represents dry-bulb
temperature and input B represents wet-bulb temperature.
Maximum (between channels) MAX(A,B) Finds the maximum value from inputs A and B.
Minimum (between channels) MIN(A,B) Finds the minimum value from inputs A and B.
Maximum (time) H-P(A) Finds the maximum value of input A.
Initializes the maximum value by timer input.
Minimum (time) L-P(A) Finds the minimum value of input A.
Initializes the minimum value by timer input.
Average AVG(A) Finds the average value of input A.
Refreshes the average value by timer input.
Summatio SUM(A,B) Finds the sum of input A/B.
Resets the sum by timer input
Clear the formula END/Delete| Clear the formula without confirming.
Be careful not to missoperate. You can't cancel this operation.
Set the soarce Math data Set the sorce from “Input channel”, “Totalizer input”,
“Digital input”, “Communication input”, “Constant” or
“Temporary formula”.
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(c) Theinput point that can be used for calculation are as follows.

Input Grammar Description
Input channel C01 to C30 | Channel 1 to 30 input
Totalize input TO1to T30 | Channel 1 to 30 totalize (The totalized value limited to £32767
with all digits to the right of the decimal point discarded is used.)
Digital input D01 to D10 | DIl to 10 (OFF: 0, ON: 1)
Communicationn input MO1 to M12| 1to 12 (No decimal fraction allowed.)
Constant K01 to K20 | 1to 20
Temporary formula BO1toB03 | 1t0 3

Detailed description of functions

ABS(A) : Findstheabsolutevalue of input A
Example of output of ABS(A) is shown below. (The decimal place of operation channel is 1.)

Input
A

Output
ABS (A)

Memo

10.0

10.0

-10.0

10.0

POW(A,B) : Findsthevalue of input A to the power input B. (A**B)
If negative fractional valueisraised to the power of afractional value, 0 is output.

The result of 0 raised to the power of 0is 1.00

Example of output of POW(A) is shown below. (The decimal place of operation channel is1.)

Input Input Output Memo
A B POW (A, B)
50.0 2.0 2500.0
-5.5 25 0.0 | When erroneous data is input.
0.0 0.0 1.0 | The result of 0 raised to the Oth

power is 1.

. Findsthe squareroot of the value of input A.
If negative dataisinput, O is output.

Example of output of SQR(A) is shown below. (The decimal place of operation channel is1.)

Input
A

Output
SQR (A)

Memo

100.0

10.0

-10.0

0.0

If negative data is input, 0 is output.

. Findsthe common logarithm of the value of input A.
If negative dataisinput, O is output.

Example of output of LOG(A) is shown below. (The decimal place of operation channel is1.)

Input
A

Output
LOG (A)

Memo

100.0

2.0

-10.0

0.0

If negative data is input, 0 is output.

INP-TN1PHL-E

9-25




LN(A)

EXP(A)

If negative dataisinput, O is output.
Example of output of LN(A) is shown below. (The decimal place of operation channel is 1.)

: Findsthe natural logarithm of the value of input A.

Input
A

Output
LN (A)

Memo

100.0

4.6

-10.0

0.0

If negative data is input, 0 is output.

: Findsthe exponentiation of the value of input A with base“€". (ex*xA)

Example of output of EXP(A) is shown below. (The decimal place of operation channel is 1.)

RH(A,B)

Example of

MAX(A,B)

Input
A

Output
EXP (A)

Memo

1.2 3.3

B represents wet-bulb temperature.
The temperature range that allows the calculation of humidity is from -40 to +150°C.
If the wet-bulb temperatureis equal to or higher than the dry-bulb temperature, 100%RH is

. Findstherelative humidity when input A representsdry-bulb temperature and input

output.
If the temperature is outside the measurable range, the values in the following table are
output.
Wet-bulb temperature
Lower than -40°C | Within the range Higher than +150°C

Lower than -40°C 0%RH 0%RH 0%RH
'E;?l;)éjrlgture Within the range 0%RH Calculated value 100%RH

Higher than +150°C 0%RH 100%RH 100%RH

output of RH(A,B) is shown below. (The decimal place of operation channel is 1.)

Input A Input B Output Memo
(Dry-bulb (Wet-bulb RH (A, B)
temperature) |temperature)

70.0 65.0 79.2

70.5 70.0 100.0 | 100%RH is output if input A = Input B.

50.0 -41.0 0.0 |Input B < -40°C

151.0 10.0 100.0 | Input A > 150°C

: Findsthe maximum value from inputs A and B.
Example of output of MAX(A,B) is shown below. (The decimal place of operation channel is1.)

Input Input Output Memo

A B MAX (A, B)
50.0 49.0 50.0 | Input A > Input B
49.0 50.0 50.0 | Input A < Input B
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MIN(A,B) : Findsthe minimum value from inputs A and B.
Example of output of MIM(A,B) is shown below. (The decimal place of operation channel is 1.)

Input Input Output Memo
A B MIN (A, B)
50.0 49.0 49.0 [ Input A > Input B
49.0 50.0 49.0 [ Input A < Input B
H-P(A) . Findsthe maximum value of input A.

Theoutput isinitialized in a cycle established asH-P, L-P timer cycle.

Example of output of H-P(A) is shown below. (The decimal place of operation channdl is 1, and H-P,
L-P timer cycle is 2 minutes.)

Input A Output H-P(A) Memo

(Output value per cycle)
Sine wave cycle: 1 minute, 50.0 | Maximum sine wave value
Amplitude: 50.0, Bias: 0.0

L-P(A) : Findsthe minimum value of input A.
Theoutput isinitialized in a cycle established asH-P, L-P timer cycle.

Example of output of L-P(A) is shown below. (The decimal place of operation channel is 1, and H-P,
L-Ptimer cycleis 2 minutes.)

Input A Output L-P(A) Memo
(Output value per cycle)

Sine wave cycle: 1 minute, -50.0 | Minimum sine wave value
Amplitude: 50.0, Bias: 0.0

AVG(A) : Findstheaveragevalue of input A.

The average value during the cycle established as AVG timer cycleisoutput.
(Display isnot changed during the cycle)

Example of output of AVG(A) is shown below. (The decimal place of operation channel is 1, and the
AVG timer cycleis 2 minutes.)

Input A Output AVG(A) Memo
(Output value per cycle)

Sine wave cycle: 1 minute, 0.0 | Average sine wave value
Amplitude: 50.0, Bias: 0.0

SUM(A) : Findsthesum of input A/B.

Thetotalized valueisreset in the cycle established asthe SUM timer cycle.
Negative values can also be totalized.

Example of output of SUM(A) is shown below. (The decimal place of operation channel is 1, and the
SUM timer cycleis 2 minutes.

Input A Input B Output Memo
(Fixed) (Fixed) SUM (A, B)

50.0 120.0 50.0
50.0 60.0 100.0
-50.0 120.0 -50.0
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[Operation]

Select the “parameter setting” on the menu screen and enter the password if the configuration pass-
word has been set, then select “Math channel setting” and desired channel number. After that, follow-

ing channel number setting screen appears. Press the &vD key.

‘ir-uln setiiny 33 Hit 1EHTI kew i
as 1 tTAG 19 ~+——— Formula setting

Elftl F't :::r—fMgNasaMQ

" l . .

Heasurin® stapt ] @.8 ~+——— Unit setting )
Heasurims il i S@a. A ::j——memmanmme%mm
Decimal Foint oo, W ) ) - )
Ensineeriny start £ B.8"C <————Dmmdpwﬂm9Mq%mm
Enzsineeriny and t Hae.8~C :::r-Ewm%mmvdwsMMg
Sanare vooter IOFF . .
Ranwse start ' . B*C ~+—— Square root calculation setting
fan :? Fn-: : Lgll L ::l—DlspIay range setting

nFw ilter J S8 Inout fi ;

-+———— |nput filter setting

%E‘;::? : shannel : "n“!‘- .Bc <—|§{J/bt?]a]§ttiorll chantrtl_el setting
[ o3 f 0. 90% = bVgainseting
,E:]"::' calucnlation :?:Elﬂ'ﬂ <—Fvauecalculgtionfunctionsetting
Recording ture iHin-Max rec. :____35%%£3&$f3%g
Recordins mode iDisrlayw onlua ~——Recording mode setting
Totalize settinsg Fx%¥3 Hai® ITEHT) ke <«——Totalizing setting
Alarm settinw P33 Hit IEHTI EkEew<— Alarm setting

(1) Formula setting
Move the cursor to “Formula setting” and press the & key, and the following formula setting
screen appears.

Feu 1 BeiL = | T
ormula 2 RAZE =

Formula 3 B3 =

Formula 4 (Calomlation Resultl =

The Ly i ¥ LR pm hae J il aRe e
[ F g B " a i 1= B "] ¥ i .. Eax A T
s
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Move the cursor to the formulayou want to make the setting and press the & key, and the
following formula setting screen appears.

Note: Theresult of Formula4 is output to the operation channel.

Press the (vt key once again, and the following function selection screen appears.

Move the cursor to the function you want to use and press the & key, and the following input
data type selection screen appears.

Move the cursor to the input type you want to use and press the (ev» key. On the input type
selection screen that appears, select an input type you want to use.

Press the (v key, and the formula setting screen appears again.

To set the next operation, move the cursor to the right using the > key, and make the setting in the
same manner.

To delete aformula, select “End/Delete.”

(2) TAG. No. setting and subsequent settings
For the setting procedures from Tag No. to aarm setting, refer to Iltem 9.2 (2).
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9.5 Setting timer for calculation

[Explanation]
Only when the use of timer is specified when formulais selected in Item 9.4 “ Calculation function,”
follow procedure shown below.

[Operation]
Select the “parameter setting” on the menu screen and enter the password if the configuration pass-
word has been set, then select “Math timer setting”.

After that, following “Math timer setting” screen appears.

H=F; L-F timer ousle ! Lwii ~—————H-P, L-P timer cycle setting
AUG timer cwcile : imin <+—— AVG timer cycle setting
SUH timer owole : Imin -<——— SUM timer cycle setting

(1) H-P,L-Ptimer cyclesetting
Move the cursor to “H-P, L-P timer cycle” and press the (&vn) key, then the following operation
cycle setting screen appears.

Enter cycle time using the cursor key and press the (ev) key.

=F; L=F timer ouwcole 1 Imin
AauaG t::un-r' owo le I Il.rll-'!u
SUUH timer cwcle d cmin

- -

1 to 3I2THT
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(2) AVG timer cycle setting

Move the cursor to “AV G timer cycle” and press the (e key, then the following operation cycle
setting screen appears.

Enter cycle time using the cursor key and press the & key.

=PF; L=T timer aouole 1 Lm i
UG timer owocle 1 dmin
SUH timer cwcle i cmimn

Deael FE

1 to 3I2TET

(3) SUM timer cycle setting

Move the cursor to “SUM timer cycle” and press the & key, then the following operation cycle
setting screen appears.

Enter cycle time using the cursor key and press the & key.

=PF; L=T timer aouole 1 Lm i
UG timer owocle 1 dmin
SUH timer cwcle i cmimn

Deael FE

1 to 3I2TET
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9.6 Setting method of data display screen

Four combinations of the input channels you want to display (called screen structure or group screen)
can be set on the data display screen.

[Explanation]
* Set the name of group screen using a phanumerical characters. Up to 16 characters can be entered.
* Set the screen structure (group screen) on the data display screen.

[Operation]
Select the “parameter setting” on the menu screen and enter the password if the configuration pass-
word has been set, then select “Display setting” and desired display group number.

After that, following display group setting screen appears.

Disrlay srour 1L sstflinm st Select group screen No.

BicgrElas namie 11. FHL ~——— Select screen name.
Disrlaw Ho. 1l tlhanne]l 1 —_—
Disrlaw Ho. 2 tChannel 2
Bisrlaw Ho. 3 tChanmel 3
=::r=n9 Hu; :E=n||||E} L

srFlaw ¥, i AR b 3
Bisrlaw Mo.6 tehannel & Select group structure.
Bisrlaw Ho.T fiChannel T
Bisrlaw Ho. B tChanne]l B
Disrlaw Ho.9 Il hanme]l 9
Piserlaw Ho., 18 I Home —
ITrend dircction IVertiocal -+—— Select trend direction.
Diswlaw ofivided 1 Z8 -+—— Select the number of screen split.
Scale disrlawu 1M <«+———Select trend screen scale display.
Heter ~ Bar wrarh ifar srarh <——Select graph display.
Channel index iTaw Ho.disF. ~————— Select color bar display.

* Set the group construction.

* Select the direction (vertical or horizontal) of the trend screen (real time trend screen and historical
trend screen).

* Select the number of screen division.

 Select ON/OFF of the trend screen scale display.

* Select bar graph or analog meter as a measurement display method.

 Select one from Tag No. display, unit display or channel No. display as display contents of the color
bar.

« |f agroup haslessthan 4 channels, the real time trend display, etc. automatically switch to the screen
for 4-channel display.
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(1) Tosetdisplay name
Move the cursor to “Display name” and press the & key, then the following character entering
screen appears. Enter the display name using the cursor and press the & key.

When the name is entered, press the Gse0) key to register the screen name.

(2) Tosetdisplay structure
Move the cursor to the channel No. you want to make setting change on the display group setting
screen and press the @& key, then the following channel setting screen appears.

Note: Thefollowing figureis a channel setting screen for the number of inputs of 9.

channel setting screen
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Select channel No. using the cursor and press the &vd key.
Selecting “None” does not make recording at that position on the data display screen.
The following is the relation between the No. of the display structure and the data display screen.

No.1 No.2 No.3 No.4 No.5

J08 | 0,008 B. 822 g. 822

(3) Tosettrend direction

Move the cursor to “ Trend direction” and press the (evv) key, then the setting screen appears.
Select trend display direction using the cursor key and press the &vn key.

WiFe 4 S ad o= = ]

(4) Toset thenumber of display division

Move the cursor to “Display divided” and press the & key, then the number of display division
setting screen (1 to 20) appears. Select the number of division using the cursor key and press the

&) key.
Note) Display division isnot allowed if scale display has been selected.
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(5) Tosettrend screen scaledisplay

Move the cursor to “ Scale display” and select “OFF” or “ON” using the cursor key. Then press
the &vp) key.
The scale of the displayed channel can be arbitrarily changed using the & key.

Note: If theinput typeis changed in the state where a chart is remaining on the trend screen,
proper display cannot be obtained.

(6) Toset graph display
Move the cursor to “Analog meter” and press the (v key, then the setting screen appears. Select
abar gragh display using the cursor key and press the & key.
* The analog meter displays only the channels from No. 1 to No. 4 in the screen structure.

(7) Toselect channel index

Move the cursor to “Channel index” and press the evd key, then the setting screen appears.
Select one from “Channel No. display,” “Tag No. display” and “Unit display” using the cursor
key and press the &vd) key.

* Only seven characters are displayed as TAG No. on the color bar.

In case of 4 channel display

It is selectable to display the combination and the parameter, “Channel index”.

The combination on the real time trend screen and bargraph screen can be set as shown below.

Channel index | CH No. disp. | Tag No. disp. Unit disp.

Tag display Channel No. Tag 1 Tag 1

area Tag 1 Tag 2 Unit
PV PV PV

LA

INP-TN1PHL-E
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9.7 Setting method of F value calculation (Setting common
to all channels)

[Explanation]

* Select the calculation constants to be used for F value calculation (Extinction value calculation of
bacteria by sterilization by heating) that are common to all channels.

F value calculation constants: Reference temperature, Z value, Decimal point position
* By selecting areset temperature, the F value can be reset.
 Fvalue calculation can be manually reset.

[Operation]
Select the “parameter setting” on the menu screen and enter the password if the configuration pass-
word has been set, then select “F value calculation setting”.

After that, following “F value calculation setting” screen appears.

arset temrevature : H. 8" <+—— Select target temperature
valuep i I 8. 8"C <«——Select Zvalue o
escimal roint T e, » -+—— Select decimal point poisition
RBeset temrevature 1 B. B -+—— Select F value reset temperature
Hanual reset tHit ITEHT] keu -«——  Manual reset request

(1) Tosettarget temperature
Move the cursor to “ Target temperature” and press the & key, then then the following target
temperature setting screen appears. Enter the target temperature using the cursor and press the

&D key.

Heesa. 1 Gf=

=270, A to IEZTE.T

(2) TosetZvalue
Move the cursor to “Z value” and press the &) key, then the following Z value setting screen
appears. Enter Z value using the cursor and press the &vn) key.

Heesa. 1 Gf=

=270, A to IEZTE.T
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(3) Toset decimal point position
Move the cursor to “Decimal point” and press the (ev) key, then the decimal point position setting
screen appears. Select the decimal point position of F value calculation result using the cursor
key and press the &) key.

(4) Toset Fvaluereset temperature
Set F value reset temperature. If PV islessthan this temperature, PHL make F value to zero.
Move the cursor to “Reset temperature” and press the v key, then the following F value reset
temperature screen appears.

Enter the reset temperature using the cursor key and press the &vd key.

~238.8 to 3I2T6.T

(5) Manual reset request
To reset manually the F value, move the cursor to “Manual reset” and press the v key.
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9.8 Setting totalizing (Setting common to all channels)

[Explanation]

It isthe common setting for all totalize type.
Each settings are effective to totalize type as shown below table.

Settings Periodic Daily Weekly | Monthly | Annualy | Daily(Time) | Externaly
Totalize base time O O O O O — —
Totalize cycle O - - - — — —
Weekly base day — — O — — — —
Monthly base day - - - O — — —
Totalize start/stop time - - - - - O —
External input — — — — — — O
O: effective — : non-effective
[Operation]

Select the “parameter setting” on the menu screen and enter the password if the configuration pass-
word has been set, then select “ Totalize setting”.

After that, following “Totalize setting” screen appears.

otalize base Cime
otalize cucle
eekly base daw

iHH R
i Lhownr

;El“.

A

~+—— Setting of totalize base time
-+—— Setting of totalize cycle
--——— Setting of weekly base day

onthly base dasw i 1 --—— Setting of monthly base day
tart time, Stor timet!BB:88 to 881 BB «—Setting of totalize start/stop time
aternal inrat Dl 1 --————— Setting of external input

9-38 INP-TNLPHL-E



(1) Tosettotalize basetime
Set the totalize base time, date, day, cycle and so on.
In case of totalize typeis“Dairy”, PHL records at the setting of “Totalize base time” every day.
In case of totalize typeis“Weekly”, PHL records at the setting of “Totalize basetime” on

“Weekly base day”.

In case of totalize typeis“Monthly”, PHL records at the setting of “ Totalize base time” on
“Monthly base day”.

In case of totalize typeis“Annua”, PHL records at the setting of “ Totalize base time” on January
1st.

In case of totalize typeis“Periodic”, PHL records every “Totalize cycle’ based on “ Totalize base
time”. Seefollowing example.

Totalize Base (ime THH AR
Totalize cwocle 1 lhour
Weeklw base daw R as

Honthly bhase daw
Start time.Stor time a8 : a8
Extrnal inrat

[Example]

<settings>  Totalizebasetime  10:17
Totalize cycle 20min

<Working>  Recording start time : At 09:22
First recording cAt09:37  ~ 10:17+23:20
Second recording :At09:57 ~ 10:17 +23:40
Third recording tAt10:17  ~ 10:17 + 24:00 = 10:17
Fourth recording :At10:37  ~ 10:17+00:20

Therfore, recording timing is at:
[ Totalize base time + Totalize cycle]
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(2) Tosettotalizecycle
Set the totalizing cycle for totalize type, “Periodic”.
The setting is selected from 10, 20, 30 minites, 1, 2, 3, 4, 6, 12 or 24 hours.

Totali

Totalize ocwaole
Weekly base daw
Honthly base daw
Start time: Stor tim
Exitrnal inPut

(3) To set weekly base day
Set the data recording date for totalize type, “Weekly”.

The setting is selected from Sunday, Monday, Tuesday, Wednesday, Thursday, Friday or Satur-

day.

hane dau
anthly base daw DI
Start time, Stor Tim
Extrmal imrul

~<—o———Operated at all times
<o ——— Recording status

9-40
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(4) To set monthly base day
Set the data recording day for totalize type, “Monthly”.
Setting range is through 1 to 31.
For example, when you set “31” to this parameter and this month is April
PHL records totalizing data on the last day of the month. This case, itison April 30th.

G tALLze setting

Totalize Dase time tEBA A8

Totalize cucle I Lhowuy
eekly base daw ftSunda
nthlys base dayw 1 ]
tart time.Stor timp BB Ad
xtrnal inrFat

(5) Tosettotalize start time, stop time
Set the totalizing start time and stop time for totalize type, “Dairy (at designated time)”.

otalize Base time THEIEE
otalize cwole 1 1lhour
Weekly base daw ———— —
Honthly base daw = -
Etavt time. Stor Ciw|@EEEE-E- BTN -R:
Extrnal inrat

(6) Toset external input
Set which external input PHL use as trigger to start/stop totalizing for totalize type, “ External
input”.
DI or alarm status of al channel is available as external input.

Totalize Base time iAB:AB
:nt;%ln: uuuii 1 hour
- u aE ATE

Honthly base dawu Misfesl fhysl = =i
Start time.Stor tim
Extrnal inrab
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9.9 Setting method of messages

[Explanation]

» When various events occur, messages can be displayed.

» Up to 10 messages of 32 characters each can be registered.

» The message can be set with aphanumeric characters.

» Message timing to be displayed can be set at “ON/OFF of Alarm”, and ON/OFF of DI input.
» Message data can be recorded only in an event file of the memory card.

[Operation]

Select the "parameter setting” on the menu screen and enter the password if the configuration pass-
word has been set, then select "Message setting” and desired message number.

After that, following message setting screen appears.

Sawel ~+—— Message sgtting o
imm Mo ~———— Message display timing

(1) To set messages
Move the cursor to “Message” and press the (evD) key, then message screen appears as shown
below. Enter message by the cursor and press the &vn) key for confirmation.

After entry of the message, press the (se) key to return to message setting screen.

AFCPEFGHIJELHHOPFORSTUUSEX WX
abhodefshiiklmpnarsrslnveasss
BLIEFASETRS s-a7, (DEL*_d1=8

T | L IHS ICLE | ENTRY |
(TN P ya g ae A
4] TS T BEr L |
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(2) Toset the message display timing
Move the cursor to “Timing” and press the v key, then message timing selection screen appears
as shown below. Select message timing by the cursor and press the &) key.

(3) Toset thealarm No. and channé No. for the message.

Alarm number selecting screen

DI number selecting screen

Channel selecting screen
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9.10 Unit definition

[Explanation]

The Original unit definition screen alows you to make units with up to 7 alphanumeric characters. Up
to 12 types of units can be registered. The unit can be verified by the unit selection given in ltem 9.2.

[Operation]
Select the “parameter setting” on the menu screen and enter the password if the configuration pass-
word has been set, then select “ Original unit difinition”.

Then following “Original unit definition” screen appears.

433333333333
R e
bt e 2
o 5 ) ] P 8 ol i B
Bl
o i T = S ] B =
D= D W e ) O e
Db o i 1D e 00 e 2 Y
HELDHE=NWW=RT
o D e 0 ) Y e R
o 0 B s 00 0 0 e O PR
LEH DW=l &

=

= -
ha ]
= o]

Move the cursor to the unit box that remains blank by the cursor key. Pressthe (e key, and the
following unit naming screen appears.

Enter a unit by the cursor key and then press the &) key for confirmation.
After entry of the unit, pressthe (se0) key to return to the “original unie definition” screen.

BCDEFGHIJELHHOPARSTUVWRYE
abodefoshiiklmnorers tnwve cue
BLZIASETED +=ws, (MEI"_#1=8

HH'F GoaE | oafvararmter
REL TN N T AR TR |
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9.11 Setting method of DI (external control unit) function

[Explanation]
Note: Up to 10 DIs are provided, which allows the following operations to be performed.

(D

)

®)

(4)

©)

(6)

Start/stop of record

Using DI, start/stop of the record can be switched.

» Therecord can also be started/stopped from the keypad on the front face.

« Start/stop switching function of the record isjudged according to rise/fall edge of DI.
OFF - ON (Rise): Recording start (No change if the recording is made from the start.)
ON - OFF (Fall): Recording stop (No change if the recording is stopped from the start.)

F value calculation reset

F value calculation can be reset using DI.

» Fvalue calculation reset is judged based on Rise/Fall edge of DI.

OFF - ON (Rise): F value calculation is reset.
ON - OFF (Fall): No change
Start/Stop of totalizing
Totalizing can be started/stopped using DI.
OFF - ON (Rise): Startstotalizing.
ON - OFF (Fall): Stops totalizing.

Totalizereset

Totalize can be reset using DI.

 Totalizereset isjudged based on Rise/Fall edge of DI.

OFF - ON (Rise): Totalizing datais reset.
ON - OFF (Fall): No change

LCD ON
LCD can be turned on by DI.
It works as shown below.
DI
Status OFF -~ ON | ON - OFF
LCD off LCD turnson| No change
LED ON No change No change
M essage set

Message can be set using DI.
« Indistinct from the function described in (1) to (5) above, message set can be set on the mes-
sage setting screen.

» Message set function also works if the functions described in (1) to (5) shown above are alo-
cated to DI. (Both the function allocated to DI and the message set function are operated.)
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[Operation]
Select “ Parameter setting” on the Menu screen and then “ DI function setting” to display the DI func-
tion setting screen.

wnction nya
fanction inwvalid
Ffanction unotion inwvalid
Function tFumo tion illlrnl id )
DI No. ———; function tFunction inwvali :4— DI function
unotion iFunction inwvali
wno tion tFunction invalid
I e tian tFunotion inwvalid
1 fanction tFunction inmvalid

Move the cursor to the DI No. with which DI function is to be selected and press the & key.

By using the cursor key, select either one of “Function invalid,” “Record start/stop,” “F value calcula
tion reset,” “Totalize start/stop,” “Totalize reset” or “LCD ON”.

1L baen AR e
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9.12 Setting constant

[Explanation]
Constants can be set to calculation function.
» The number of setting items can be set from 1 to 20.

[Operation]
Select the “parameter setting” on the menu screen and enter the password if the configuration pass-
word has been set, then select “ Constant setting”.

Then following “ Constant setting” screen appears.

E-n:tlnt
onstant

Constant
Constant
Constant
Select item ———-Con=E tan t
Constant
Constant

WA
*
TTDEDE

Set value

A

O LA B -
o

Constant
Constant
Constant
Constant
Constant
Constant
Coanstant
Constant
Constant
Constant
Constant
fonstant

.
]
DO DO B W
SeoanDD DOO: ESNEE: NE
-4 1 ERERT. F. TS paT STEgYE- T -1

B EE RE R R R e e SR AR R BE B OBE
.I

Y
NEE
wfmds =

e e
i
ERBN

=R ER T T, PR AT -

Move the cursor to a desired setting item, and press the & key.
Enter the set value using the cursor key and press the v key.

=32767 to 32T76T
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9.13 Setting password for parameter setting

[Explanation]

Four-digit password required to display the parameter setting screen and recording start and/or stop
screen can be set as follows.

Set “0000", then password input isn't required to display above screens.

[Operation]
Select the “parameter setting” on the menu screen and enter the password, then select “ Configuration
Password set”.

Then following “ Configuration Password set” screen appears.

Oont 1y and I"#&0

Confli® rFrasswoprd i HEE L
Eecord kew rassword @A

Press the & key, and password entry screen appears. Enter the password using the cursor key and
press the &) key.
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10. OPERATING MEMORY CARD

10.1 Displaying record data of memory card

[Explanation]

The recorded data (trend data file) contained in the memory card set to the main unit can be displayed
on the historical trend screen.

» The meaning of file nameisasfollows.
* S00**** FDT: File name of the trend datafile (AOO**** FDT, which is an event datafile, is

not displayed.)
The part **** is substituted by 4-digit numerical value, and every time a new
fileis created, the value increases sequentially beginning from 0000.

» Every time arecording is started using the key or by DI input, anew fileis created.

A trend file and an event file are created as a set as a new file without fail.
» The date indicates the last time when the writing was conducted on thefile.

 The file name cannot be changed on this screen. To change the file name, read in the datain a
memory card on the PC. Observe the following when changing the file name.

1) Change both the trend data file (Sxx.FDT) and the event data file (Axx.FDT)

2) Be sure to give the trend data file a name beginning with S, and give the event data file
a name beginning with A.

3) Be sure to give the same name to the part xxxx of Sxxxx.FDT and Axxxx.FDT. Other-
wise the file may not be opened.

4) The file may not be opened with the names S.FDT and A.FDT.

5) Be sure to use 7 characters including S or A at the maximum. Otherwise the file may
not be opened.

6) Do not give the same file name to the part xxxx of Sxxxx.FDT and Axxxx.FDT in sepa-
rate pairs.

Otherwise the program may not be properly operated and forced termination etc. may
occur.

[Example]

Avoid giving the same file name, 88, to S88 in the upper stage and A88 in the lower stage
as in the example shown below.

Before change
S01. FDT/A01.FDT 2002-11-19 10:00
S02. FDT/A02.FDT 2002-11-19 15:38

After change
S88. FDT/A0L.FDT 2002-11-19 10:00

S02. FDT/A88.FDT 2002-11-19 15:38
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[Operation]

Select the “CF manager and totalize exe”. on the menu screen and enter the password if the CF
manager password has been set, then select “Record data display”. Then following "Record data
display" screen appears.

.;IIJT SLBAER 13 TES
« FRT !’:gfl 2% 1I1STrLE

(1) Select thefileto be opened using the cursor key, and press the & key to display the following
record data display screen.

ile 'I!llltl.llf 2883785727 11116158
] ata E i

leot sroar L] i
coord data diserlaw 2333 Hit [IEHTI kew

(2) Select ascreen group No. you want to display using the cursor key, and press the &vd key.
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©)

(4)

Move the cursor to “Record data display” and press the & key. Then move the cursor to “ON”
and press the evn) key.

The historical trend screen of the selected group No. is displayed.

Refer to Item 6.7 “Historical trend display” for the method of seeing the historical trend screen.

About loading data from the memory card, following settings are displayed according to currently
Settings not the saved settings

» Trend direction

* Number of screen division
» Trend scale display

* Color bar display selection

Press the key while the historical trend screen is displayed, and following “ Display time
setting” screen appears.

284 782 /12 19111

Yearsmonth/day Format

Enter the time of currently recorded data you want to display and press the & key.

Then, PHL displays historical trend data at entered day and time.

To display past data, entered day and time appears the bottom of the historical screen. To display
farther data, entered day and time appear the top of this screen.
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10.2 Removing memory card (compact flash)

[Explanation]

By prohibiting the writing to the memory card, the memory card can be removed without stopping the
recording while recording or totalizing isin progress. Refer to [Operation] shown below for the
removing procedure.

* If theinternal buffer (memory) of PHL becomes full while the memory card is being removed, the
record datais cut off.

» Theinternal buffer (memory) of PHL can store the data up to the following limit.

1) Trend data: 400 data (For 400 seconds when the display refresh cycleis 1 second)

2) Event data: 180 data

3) Totdizing data: 1 data (For 10 minutes when the totalizing record cycleis 10 minutes)

* When the memory card is reinserted after it is removed, a new record file (trend file, event file, or an
totalizing file) is created.

[Operation]
Select the “CF manager and totalize exe.” on the menu screen and enter the password if the CF
manager password has been set, then select “Memory card abstract”. The following message appears.

(2Memory card
(DClock display loading display (3Memory card indicator

Hemory oard

rr
w=——"—— (H)Memory card writing
status display

EWritinsg inta the mesory card
is rosed buw pressing the

IEHT] kew: and it comes to bhe
able to Pallout the card while
even recordinw.

(1) Clock display
Displays the date and the time.
(2) Memory card loading display
Displays the memory card loading status.
Flashing: Indicates the state where a memory card is not inserted.
Lit in green: Indicates the state where the memory card can be removed.
Litin red: Indicates the state where the memory card cannot be removed.
(3) Memory card indicator

Displays the usage of the memory card in abar graph. Lit in red when 90% of the whole capacity
has been used up.

(49) Memory card writing status display
Kept lit while the measured data is being written into the memory card.
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Press the v key. The following screen appears and the writing into the memory card is prohibited.
Check that the memory card loading display islit in green. Then then remove the memory card and
back up the recorded data. After that insert the memory card once again and press the v key. The
parameter display screen appears and the prohibition of writing into the memory card is released.
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10.3 Totalizing start/stop setting

[How to start totalize operation]

* Totalize operation can be started from the “ Channel setting” or “Math channel setting” screen. On
the “Totalize setting” screen shown above, set “ Totalize calculation” to other than off, and perform
either one of the following to start recording.

1) Set“Totalize start/stop” in “Menu/CF manager and Totalize exe.(/Password)/Totalize control” to
ON and pressthe [ENT] key twice.

2) Set“DI1function” in“Menu/Parameter setting(/Password)/DI function setting” to “Totalize
start/stop” and set D11 to ON (in the case of the recorder with DI).

[Explanation]
Totdlize record file

A filefor totalize recording is created by totalize type as shown by the following table. (Recording is
made in the same format.)

Periodic cycle TOOO000.FDT
Daily report DO00000.FDT
Weekly report WOO0Q0000.FDT
Monthly report MOOOQO00.FDT
Annual report Y 000000.FDT
Daily report (at designated time) R0O00000.FDT
External input EO0O00000.FDT

» Atotaizefileis created in atotalize folder (folder name: TO0O000O0) in the recording folder.

A totalizefileis newly created every time the base totalize operation is turned on.

» Whiletotalize operation isin progress, a new totalize file is not created even if the power isturned
off.

» Thereference time of recording of daily report, weekly report, monthly report, etc. cannot be se-
lected individually but should be synchronized.

* |f power failure occurs and power is restored later during totalize operation, the operation resumes
starting from the data before the power failure. (The data during the power failureis not totalized.)

» On totalize 4-channel display screen, totalize start/stop time and the previous totalized value are
displayed.

 Totalizing data by the totalize recording cycle (and not the sum total during totalizing operation) is
recorded in the totalizing file.

» The data can be totalizing to 9 digits.

« If aninput error (such as Over, Under, Burnout, Error) occurs, 0 istotalizing. (the error input is not
totalizing. However, if the input typeis 0-5V input, and the input is kept open, the value equivalent
to 0.26V istotalizing. If theinput typeis0-500mV and theinput is kept open, the value equivaent
to 260mV istotalizing.)

* Displayed totalizing data is reset when the totalizing is started.
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[Operation]

Select Menu/CF manager and Totalize exe.(/Password)/Totalize control, and press & key. Then
totalize control screen appears.

otalize startsstor 1OFF
atalize reset tHat TENTI kow

(1) To set totalize start/stop
Select “ON” or “OFF" at the parameter, “ Totalize start/stop”.

* If “Totalize start/stop” is set to “ON,” totalizing is started when an totalizing start signal is
received.

* If “Totalize start/stop” is set to “ON,” some parameter cannot be set. Refer to Appendix 3.
(2) Totalize reset request
Select this parameter and press the [ENT] key, then all the current totalize values are reset to zero.

INP-TN1PHL-E 10-7



10.4 Setting password for memory card operation

[Explanation]

Four-digit password is required to display the “CF manager and Totalize exe.” screen can be set as
follows.

The default setting is“0000.”

[Operation]
Select the “CF manager and totalize exe.” on the menu screen and enter the password if the CF

manager password has been set, then select “ CF manager password set”. The following “ CF manager
Password set” screen appears.

aSsworid IeBaE =

Press the & key, and the following password entry screen appears.
Enter the password and press the & key.
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11. MAINTENANCE AND INSPECTION

11.1 Recommended replacement cycle of parts

Names of parts Cycle Remarks
L CD backlight cannot be replaced as asingle unit. Return to factor

LCD (front panel) 5years for revai g ® g y

epair.

Panel packing 5years

When external fuses are used, replace them every 2 years for preventive

Fuse (external use) 2years | maintenance.

Fuserating: 250V AC, 1A
« To prevent datafrom being lost, back up the recorded data once every
6 months.

Memory card 6 months | * If writing error occursin the memory card, data may belost. If data
has been written in the memory card to some extent, check if data
writing has been normally performed.

Lithium battery S5years | It cannot be replaced asasingle unit. Return to factory for repair.

11.2 Calibration

To assure measuring accuracy, perform calibration every year.
For calibration procedure, refer to Chapter 12. Contact our sales representative for details.

11.3 Formatting the memory card

The memory card should be formatted by a personal computer (this recorder is not provided with a
means of formatting the memory card).

Select a PC drive for the memory card and press the right-mouse button. The menu appears, prompt-
ing you to select the option. Select “Format” as FAT16 or FAT. On the screen that appears, select the
“Start” button to initiate the formatting.

Using CF card adaptor, please check how many capacitiesit can deal with. If your CF card is out of
the range, don’t format CF card using the adaptor. When format CF card by the adaptor, you may find
it complete format on the Windows. But in that case, PHL might not read the card.
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12. CALIBRATION

The following operation can be carried out.
(1) Calibration of the measured value
(2) Initialization of the set value

12.1 Calibration method of measured values

[Preparation]
Before calibration, prepare equipment as shown below:

Equipment Specification
Power supply 0to 300Vac / 5A
Voltage Generator 0to50vdc

Resolution: 10 pV (mV range)
Output impedance: lessthan 2 ohm

Resistance decade box Range: 0.01 to 400.000 ohm
Resolution: 0.01 ohm

Digital voltage meter | Display: more than 5 and 1/2 digits
Resolution: 1 pV (mV range)

[Explanation]

Adjustment is not required in an ordinary status. However, to maintain the desired accuracy of the

measured value display, we recommend you to perform calibration periodically by adding calibration

input signals. Add calibration input signalsto the channel to be calibrated. To calibrate the input of the

resistance bulb, be sure to perform 500mV calibration beforehand, and then perform the calibration.

Note) If improper calibration input signals are added, theinstrument operatesimproperly. Be
sureto follow the procedure shown above to perform calibration. Otherwisetheinstru-
ment may oper ate improperly.

[Operation]
(1) Select the“Calibration password” on the menu screen and enter the password, “1234”, then
following “Calibration” screen appears.

Iinrat adansitment
fither Ffanctians
Pavamstayr indtialization
Alddast data dnmitialiEatnosn

CAUTION | Donot perform “Other functions’ and “Adjust data initialization”, since they
areintended to be performed by the manufacturer. Otherwisetheinstrument
may not operate properly causing phenomena that the input reading is not
properly displayed or the set parameter returnsto the value set at the time of
delivery.
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(2) Movethe cursor to “Input adjustment.” and press the & key, then the “input adjustment” screen

©)

(4)

©®)

(6)

appears.

In case of 0 to 5V input type
L Inrai adjustment |

L. Seleoil channel Ho.. %o adiusi;

Press [EHTI. Channel Es —~+——————  Select channel No.
2. Inmnruat (111] to the  §rFat

ter=inal. then Fress [ENT).
3. InrFual au to the inFat

teérminal: then rreass [ENHTI.
4. Adjustment comrleted. Press (EHTI.

Select the channel for calibration.

Select the channel for calibration by using the cursor key and press the & key.

Apply 0% input

In the case of resistance bulb input, before performing calibration, be sure that 500mV input
calibration has aready finished.

The following are input signals for 0% point calibration.

e Voltageinput: OmV or 0V

» Thermocouple input: 0 mV

» Resistance bulb: 50Q

After input of the input signal for 0% calibration, wait for 30 seconds. Then press the &vn) key.
Zero calibration will start automatically. After calibration, the “ Setting completed” message
appears. Pressing (evv) moves to the next span calibration.

Apply 100% input

Theinput signal for 100% calibration is shown below;
 Voltageinput: 50 mV or 500 mV, and 5V

» Thermocouple input: 50 mV

* Resistance bulb: 300Q

After input of 100% calibration input signal, wait for 30 seconds. Then press the &vr) key. Span
calibration will start automatically. After calibration, the “ Setting completed” message appears.
Press the v key.

End of calibration
Move the cursor to “ Adjustment completed” and press the &vn) key.
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12.2 Initializing the measured value

[Explanation]
Parameters can be returned to the value set at the time of delivery from the factory.

 After initializing the set value, be sure to store the initialized parametersin a nonvolatile memory.
Otherwise they return to the values before the initialization when the power isturned off.

Note) Thought thisfunction isexecuted, the adjusted values are not initialized.

[Operation]
(1) Select the“Calibration password” on the menu screen and enter the password, then “ Calibration”

screen appears. After that, select “Parameter initialization”, then following “ Parameter
initialization” screen appears.

e ArARs ter _initialization |

Irf woi want to IHITIALIZE rarameter
st values. rress [(ENT] kew.

(2) Pressthe v key to start initialization. To cancel it, press the Ge) key.

IFr wow want to IHITIALIZE rarameter
set valuers: rFPress IIHT; k.
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(3) Pressthe v key, and the setting value of parameters are initialized at the shipment.

CIF von wani to IHITIALIZE rarameter
set values, rress (EMT] kew.
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13. TROUBLESHOOTING

If the recorder does not operate normally, take aremedy according to the table given below. For acompli-
cated trouble, contact our Sales Representatives.

Situation Check Remedy
1) Isthe power supply terminal connection correct? Connect correctly.
Does not work at all.
2) |s power being supplied properly? Supply correctly.

1) Does the screen display correctly?
If keys only do not work, key switch may be faulty.

Contact our Service
Center

Keys do not work. 2) There are some parameters that cannot be set during
recording. Stop recording at once.
Check if setting has been attempted during recording.
“System Error” is It isdisplayed when afault occursin CPU. Turn the power .
displayed when power ON again. If it does not return to normal condition, CPU may gon:act our Service
isON. be faulty. enter.

The record swings over to
the 0% side or the 100%
side.

1) Isdigital indication displayed correctly? If theinput is not
connected correctly, burnout may occur or over- or under-
indication may occur

Connect correctly.

2) The record swings over the indication range if the
indication range is not set correctly.

Set the indication range
correctly.

Theindication changes
too much.

To match the indication to that of the field indicator, use PV
shift givenin Item 9.2 (12).

The data indicator
indicates “Over”,
“Under” or “Error”.

If theinput is not connected correctly or asignal that is
different from the input type is connected, the indication
becomes faulty.

« Connect correctly.

* Set the input type
according to the input
signal.

Recording datais not
written in memory card

1) Isthe memory card connected properly?

2) Isthe memory card full?

3) If the measuring channel is set as“Indication only” or
“Skip”, datais not recorded.

Fix the memory card
according to Item 2.2.

“Recording has been
stopped because the
compact flash hasrun
out of capacity.

Replace the compact
flash.” is kept displayed.

1) The compact flash has run out of capacity.

2) Wasthe key pressed after the compact flash is
replaced with the one with sufficient capacity?

1) Replace the compact
flash with the one
with sufficient
capacity, and then
press the key.

2) Pressthe key.

“No battery!  Please
exchange the battery” is

kept displayed.

Battery becomes low voltage. So, it might reset the clock at
power on or it couldn’'t work totalizing correctly.

Contact our Service
Center.
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14. SPECIFICATIONS

1. Input

* Number of input points
* Input circuit

» Measuring cycles

* Input types

» Measuring range

* Selection of input types

* Burn-out function

* Input filter function

» Scaling function

: 9 points or 18 points (Can be selected at the time of purchase)
: Input mutual isolation

Resistance bulb measured current; about 1 mA

: 9or 18 paints....100ms cycles
: Thermaocouple, resistance bulb, DC voltage, and DC current (Shunt

resistors are fitted in input terminals).
Note: Provide a shunt resistor (type PHZP0101) separately.

Input types Measuring range
Thermocouple |B 400.0 to 1760.0°C
R 0.0 to1760.0°C
S 0.0 to1760.0°C
K —200.0 to 1370.0°C
E —200.0to 800.0°C
J —200.0 to 1100.0°C
T —200.0 to 400.0°C
N 0.0 to1300.0°C
w 0.0 to1760.0°C
L —200.0t0 900.0°C
U —200.0 to 400.0°C
PN 0.0 t01300.0°C
Resistance bulb |JPt100 —200.0 to 600.0°C
Pt100 —200.0 to 600.0°C
Ni100 —60.0 to 180.0°C
Pt50 —200.0 to 600.0°C
Cu50 -50.0 to200.0°C
DC voltage 50mVvV 0.00 to50.00mV
500mVv 0.0 to500.0mV
1-5v 1.000 to 5.000V
0-5v 0.000 to5.000vV

Note) B, R, S, K, E, J, T, N : JISC 1602, DIN |EC 584-1
W : 5%Re-26%Re - W (Hoskins Mfg. Co. USA)
L : Fe-Cu - Ni (DIN 43710)
U : Cu-Cu - Ni (DIN 43710)
PN: Platinum
JPt100 : JIS C 1604-1989 (Old JI'S Pt 100)
Pt100: J S 1604, DIN IEC 751

: By key operation on the front panel.

Note that the same input type (thermocouple, resistance bulb, voltage)
should be set per 2 channels. Refer to “ Setting method of input
types’ for details.

. Equipped in thermocouples and resistance bulb inputs as standard,

and overswings the recording to 100% side.
Thermocoupl e burn-out current: about 0.2 pA

. Settable for each channel (primary delay filter)

Time constants are settable in the range from 0 to 900 sec.

. Possible by DC voltage (current) input

Scaling range: -32767 to 32767
Decimal position: settable at any point
Unit symbol: settable up to 7 digits and 12 types
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« Subtraction function : Subtraction between each channel is allowed.

* Totalizing function : The measured value of each channel can be totalizing.
The reference time can be selected from Day, Hour, Minute, and
Second.

 Fvalue calculation function : F value (extinction value of bacteria by sterilization by heating) can
be calculated from the measured temperature by each channel.

* Square rooter function : Sguare rooter can be performed against the input value per each
channel.

2. Indication

e Indicator : 5.7" TFT color LCD (320 x 240 dots) with backlight, no contrast
adjustment

* Color of indication : 14 colors

* Applicable language . English

* Life of backlight : 50,000 hours (the complete indicator unit should be replaced when
replacing backlight).

* Trend display . Direction: vertical and horizontal

Number of channels: 10 channels for the group on one screen (Inpuit:
18 points at the maximum)

Display refreshment cycles: select from 1 sec to 12 hours.

No numerical value display, Scale display/no-display can be selected.

* Bar graph display : Number of channels: 10 channels for the group on one screen (Input:
18 points at the maximum)
Display refreshment cycles: 1 sec

» Analog meter display : Display for up to 4 inputs per group (input from 1 to 4). Display in
bar graphs or in analog meters can be selected.
Display refresh cycle: 1 second

* Digital display : Number of channels: 10 channels for the group on one screen (Input:
18 points at the maximum)
Display refreshment cycles: 1 sec

* Totalizing data display : Number of channels: 10 channels for the group on one screen (Input:
18 points at the maximum)
Display refresh cycle: 1 second

» Event summary display : Alarm summary and message summary can be displayed.
The message occurrence information and message display can be
switched.

* Parameter display/set . Already-set Data Display and Set Change Display screen

* TAG indication . No. of charactersto be displayed: Up to 8 characters
Charactersto be displayed: Alphanumerical characters

* Historical trend display : The past data can be reproduced and displayed from the compact

flash. The past datafile can be read and displayed. With scrall
display function, Scale display/no-display can be selected.
* Number of screen groups  : Four groups (Up to 10 channels per 1 group can be registered.)
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3. Keyboard

* No. of Keys
* Function

4. Recording function

 External memory media
* Recording capacity
* Recording method

» Data save cycles

» Trend data

* Event data
* Totalizing value data
* Storage capacity

* Residual capacity of memory:

* Recommended card

» Dataformat

5. Alarm function

* No. of settings
» Type of darm
* Indication

» Hysteresis
 Relay output

. 8
: Useto select various screens and set various parameters.

: Compact Flash card
: A max. of 256 MB (Compact Flash card)
: Turning ON the REC key allows measured data to be written at fixed

cycles.
Recorded as a new file whenever the recording starts

. Linked to the display refreshment cycles on the “Real Time Trend”

screen. However, they are automatically set to about 1 minute if the
refreshment cycles are set to less than 1 minute.

: Min. and max. measured values out of measured data that are

sampled at the measuring cycles are saved.

: Saves alarm data and message data.
: Totalizing value data at designated timing is recorded per channel.
. Approximately 1.5 years when the display refresh cycle is 30 seconds

(in the case of 9-channel recording in ASCII data format, and 256M B
compact flash isused). Refer to Item 2.3

Indicates how much of the memory card has been used on the screen.
If the residual capacity is short, the recording stops.

: Sandisk Corporation

URL.: http://www.sandisk.co.jp
Type: SDCFB-256-801
Available at any PC shops

. Either of ASCII or binary format can be selected. (Switching cannot

be made while the recording isin progress. In the case of ASCII
format, the data can be directly read on Excel, etc.)

Note: The datarecorded in binary format cannot be read directly.

Approximately 166 bytes per 1 sampling (for 9-channel input in
ASCII format) or approximately 45 bytes (for 9-channel input in
binary format)

: Upto 4 darmsfor each channel are settable.
: High/Low limits
: Status (alarm types) is displayed on digital display unit when an

alarm occurs.
History display on alarm summary (Alarm ON/OFF time and alarm
types)

: Set within the recording range of 0 to 100%.
: Number of points; 10 (Option: Cannot be selected if the number of

input pointsis 18.)
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* Transistor output (Open collector):

» Alarm latch function

6. Power supply

* Rated power voltage
 Range of operating voltage
* Supply frequency

 Power voltage

7. Structure

» Mounting method

» Mounting posture

* Thickness of panel

» Materias

* Color

* External dimensions

* Mass
» External terminal board

Number of points; 18 (option)

. holds alarm indication and alarm output after alarm reset.

ON/OFF operation is performed according to key setting.

: 100V to 240V AC
: 90to 264V AC
. 50/60Hz (both employable)

Power voltage No option

100V AC About 32VA

240V AC About 42VA

: Panel-mounted (vertical panel) or portable (desktop type)
: Rearward tilt within 0 to 30° horizontal 0°

: 2t026 mm

: PC-ABSfor case and bezel

. Black

: Panel-mounted: 160 (W) x 144 (H) x 185 (D) mm

Portable: 160 (W) x 179 (H) x 206.6 (D) mm

: About 1.5 kg (no option)
: Screw terminals (M3 thread)

8. Normal operating condition

 Power voltage
* Supply frequency
» Ambient temperature

» Ambient humidity

* Vibration

» Shock

» Magnetic field

* Signal source resistance

» Mounting posture
* Warm-up time

: 90to 264V AC
: 50/60 Hz +2% (both employable)
. Panel-mounted: 0 to 50°C

Portable; 0 to 40°C

: 20to 80% RH

: 10to 60Hz 0.2m/s’ or less

> None

: 400 A/mor less

: Thermocouple input ....1kQ or less

Resistance bulb input... 10Q/wire or less (resistance of each wire of
3-wire system should be balanced).
Voltageinput... 0.1% or less of input resistance

: Forward tilt 0°, backward tilt within 30°, horizontal 0°
: One hour or more after power ON
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9. Reference performance

* Accuracy/resolution

Measuring conditions (23+2°C, 65+10% RH, power voltage, fre-
guency fluctuation within +1%, no external noise, warm-up time of 1
hour or more, vertical mounting, standard values of signal source
resistance and wiring resistance. .. within 1%)

Digital indication Notel| Digita indication
Input types -
accuracy resolution
Thermocouple| B
R + (0.15%+1 digit)
S
K +(0.3%+1 digit) for the range
E shown below.
J Thermocouple B : 0.1°C
T 400 to 600°C
N ThermocouplesR and S:
w 0to 300°C
L ThermocouplesK, E, J, T,
U L,and U : -200 to -100°C
PN
Resistance | JPt100 -
0,
bulb PL100 * (0.15%+1 digit)
Pt50 0.1°C
Ni100 o -
Cus0 + (0.5%+1 digit)
DC voltage| 50mV 10uVv
500mV 0 - 100uV
1.5V + (0.15%+1 digit) mv
0-5v imV

Note 1) Digital indication accuracy is a percentage (%) of the valuein the
measuring range.

Note 2) No error of reference contact compensation of thermocoupleis
included.

* Error of reference contact compensation:

» Max. input voltage
* Input resistance

10. Others
» Clock

» Memory backup

* |nsulation resistance

K,E, JT,N,L,U,PN: £0.5°C
R, S B, W: £1.0°C
(when measured at 0°C or more)

: Thermocouple, resistance bulb, DC voltage: £10V DC (continuous)
: Thermaocouple, DC voltage: About IMQ

: With calendar function (Christian era)

Accuracy: +50 ppm or less (monthly error: about 2 minutes)
However, time error of power ON/OFF is not included.

. Parameters are saved to the internal non-volatile flash memory.

The clock is backed up with built-in lithium battery.
Trend datais not backed up.

: 100 MQ (when measured between each terminal and ground by using

a500v DC megger)

INP-TN1PHL-E
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11.

12.

13.

» Withstand voltage : Power terminal —ground: 2000V AC, 1 min
Input terminal — ground: 500V AC, 1 min
Alarm terminal — ground: 2000V AC, 1 min
Alarm terminal —aarm terminal; 750V AC, 1 min
Communication terminal —ground: 500V AC, 1 min
Alarm terminal (open collector) — ground : 500V AC, 1 min

Effect on operation conditions

» Effect of power supply fluctuation:
For the fluctuation in the range from 90 to 264V AC (Frequency:
50/60Hz)
Reading change: +£(0.2%+1 digit) or lower
For the fluctuation in the range from 47 to 63Hz (Power voltage:
100VAC)
Reading change: +(0.2%+1 digit) or lower

» Effect of input signal resistance:
Thermocouple input: 30uV+1 digit per 100Q
DC voltage: Fluctuation for the resistance value equivalent to 0.1% of
the input resistance: +(0.2%+1 digit) or lower
Resistance bulb (For wiring resistance of 10Q for 1 line (the same for
3lines)
Reading change: +(0.2%+1 digit) or lower

* Effect of ambient temperature: Reading change: +(0.3%+1 digit)/10°C or lower

» Effect of mounting position : For the backward 30° dant
Reading change: +£(0.2%+1 digit) or lower

» Effect of vibration : When sine wave of 10 to 60Hz with the acceleration of 0.2m/s*is
applied in each direction for 2 hours
Reading change: +£(0.2%+1 digit) or lower

Safety/EMC standard

* Safety standard : Based on IEC61010-1
* EMC standard . Based on EN61326
Note) In case of the 5th digit of model codeis“2”, PHL isn’t based on
above standard.

Transportation/storage conditions

» Temperature :-10to 60°C

e Humidity : 510 90%RH

* Vibration : 10 to 60Hz, 2.45m/<? or lower
* Impact : 294m/<* or lower (packed state)
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14. Additional function (Option)

m Alarm relay output/DI (11th digit of code symbol: “1”)
The card with 10-point relay output and 5-point DI input can be mounted.
Cannat be mounted if the number of input pointsis 18.

e Termina structure
* Alarm relay output

DO1
DO2to 10
* DI input

15. Support software

: M3 screw terminal
. lacontact output (10 points), Individual channel or common output

(OR output) allowed.

: Contact capacity;150V/3A AC, 30V/3A DC (resistance |oad)
. Contact capacity; 240V/3A AC, 30V/3A DC (resistance |oad)
: No voltage contact input (5 points)

The following control is alowed by contact input.
(D Recording start/stop

(2) Message set

(3 F value calculation reset

@ Totalizing start/stop

(5 Totalizing reset

(6) LCD turns ON

The following software is provided as standard.

m Loader software for PC
» Major function

* OIS

* Required memory

* Disk drive

» Hard disk capacity

* Printer

m Data viewer software
* Mgjor function

« O/S

* Required memory
* Disk drive
 Hard disk drive

* Printer

. Performs various parameter setting/change of the main unit.
: Windows 98/2000/X P
: 64MB or larger
: Windows 98/2000/X P-capable CD-ROM
. Free capacity of 30MB or larger required
: Windows 98/2000/X P-capable printer and printer driver
Note: PC loader communication cable (type PHZP0201) is separately required.

. Regenerates the past trend record on the PC from the datain the

compact flash. Provided with historical trend display and event
display functions.

: Windows 98/2000/X P

: 64MB or larger

: Windows 98/2000/X P-capable CD-ROM drive

. Free capacity of 30MB or larger required

: Windows 98/2000/X P-capable printer and printer driver
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16. Standard function

Function

Description

Record range
voluntary setting

Recording range can be set by channel.

Input type setting

Input type can be set by channel.
(key operation on the front face)
Set the same input type for adjacent 2 channels.

Skip function Skips arbitrary channel display/recording
Trend display Timedisplay: Timeisdisplayed at the top of the trend
display screen.

Alarm display: On occurrence of an alarm and the restora-
tion, alarm is displayed in the alarm display
field.

The compact flash usage is displayed at the top of the bar

graph.

TAG name display By channel, Maximum of 8 characters
Screen name display Displays the screen name (maximum of 16 characters).
Unit creation Industrial units can be arbitrarily created,

Maximum of 7 digits, 12 types

Scaling function

Arbitrary scaling is alowed in the case of DC voltage input.
Decimal point position can also be arhitrarily set in the range
from -32767 to 32767.

PV shift

Shifts the zero point and slant of the reading.

Input filter

Prevents sudden fluctuation of input for each channel
(primary delay filter)
Time constant: 0 to 900 seconds

Burnout function

Displays the break of thermocouple/resistance bulb input by
scaling out to 100% side.

Historical trend display

Regenerates and displays the data stored in the compact
flash by scrolling the screen.
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APPENDICES

Appendix 1 Recording format (ASCII)

(1) Trend data file
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(2) Event datafile

AO00001.FDT

PHL11B11-E10YY

SN0.A2M0262T Ver.VO7L

2002/ 4/18 23:32:00,A,01,2,02,1

2002/ 4/18 23:32:00,M,Low temperature attention ,01

2002/ 4/18 23:45:22,A,03,3,01,1
2002/ 4/18 23:45:22,M,Humidity is abnormal. ,01

2002/ 4/18 23:47:21,A,03,3,01,0

2002/ 4/18 23:47:28,A,03,4,02,1

2002/ 4/18 23:47:28,M,Humidity is abnormal. ,01

2002/ 4/19 00:39:46,A,03,4,02,0

2002/ 4/19 00:41:26,A,01,2,02,0 “Occurrence of alarm” data

2002/ 4/19 00:41:26,M,Low temperature attention off ,01 Year, month, day, time, type (A), channel No., alarm No.
2002/ 4/19 00:42:27,A,03,4,02,1 Alarm types (1: H, 2: L)

2002/ 4/19 00:42:27,M,Humidity is abnormal. ,01 Alarm ON (1) and alarm OFF (0)

2002/ 4/19 00:43:12,A,03,4,02,0
2002/ 4/19 00:52:37,A,01,1,01,1
2002/ 4/19 00:52:37,M,High temperature attention ,01
2002/ 4/19 02:05:58,A,01,1,01,0
2002/ 4/19 02:05:58,M,High temperature attention off ,01
2002/ 4/19 02:42:38,A,01,2,02,1

2002/ 4/19 02:42:38,M,Low temperature attention ,01
2002/ 4/19 02:55:48,A,03,3,01,1
2002/ 4/19 02:55:48,M,Humidity is abnormal. ,01

2002/ 4/19 02:57:51,A,03,3,01,0
2002/ 4/19 02:57:57,A,03,4,02,1
2002/ 4/19 02:57:57,M,Humidity is abnormal. ,01
2002/ 4/19 03:50:02,A,03,4,02,0
2002/ 4/19 03:51:40,A,01,2,02,0
2002/ 4/19 03:51:40,M,Low temperature attention off ,01
2002/ 4/19 04:02:53,A,01,1,01,1
2002/ 4/19 04:02:53,M,High temperature attention ,01
2002/ 4/19 05:16:14,A,01,1,01,0
2002/ 4/19 05:16:14,M,High temperature attention off ,01
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Appendix 2 Parameters that cannot be set during recording

Channel parameters Input types

Units

Scaling (measuring range, engineering unit)
Square rooter

TAG1, TAG2

Display color

Display range

Recording action

F value calculation function

F value calculation decimal place

Unit parameters Display refreshment cycles
Display naming

Screen structure

Clock

Record data format

Functions that cannot be | Channel parameter copying function
used during recording Parameter initialization

Appendix 3 Parameters that cannot be set while totalizing is
under way

Channel parameters Totalize tag
Totalize calculation
Totaize type
External input
Totalize base time
Totalize operation
Totalize unit
Totalize cut value
Totalize scale value

Functions that cannot be | Parameter initialization
used during totalizing.

Totalize setting Totalize base time
Totalize cycle
Weekly base day
Monthly base day
Start time, Stop time
External input

Unit parameters Clock
Record data format
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Appendix 4 Opening the PHL record data in ASCII format on
Excel
Note 1: The record datain binary format cannot be opened following the procedure shown below.
(Refer to Item 9.1 (11) for details.)

Note 2: The record data of 10MB or larger in case of 9-point input, and 5SMB or larger in case of 18-
point input cannot be opened on Excel. In these cases, read the data using the data viewer

(contained in the attached CD-ROM) and perform CSV conversion to divide the file, which
allows the data to be read.

(D Start up Excel, select “File(F)” and the “ Open (O)” on the menu to display the following screen.

e k1K
el N =l 6| Qi@ = sle] B
e [ sen LT | ¥oatted [ e |
El ADDDOO . ekt ZrH PFOT Fim S242003 2T PN -
M RO ik i¥8 FOT Fle TRZEANE B 46 P Cared I
W] A0, Fe 1¥8 FOT Fil 1102 11:... I
i E0EB FOT File SN0 5 P dybeensd
:!| 5000012 284 ¢E POT Fim 2413007 0% P
(] 00 FEHE FOT Fie IR 11
(] o200 ok KA FOT Fim 41320601 10: 00 AM

a:

Fia para: I :Ihhlwnmllr. - e W I
Piaof [apa = |l Lant podied:  [are e - W Baaach |
Pz Poniel

(2 Select“All” for thefile type, and select PHL record data (S**** .FDT).

(3 Selecting the file displays the following data format setting screen. Select “ Dividing characters
such asacommaor atab.....” for the original dataformat, and then press the “Next” button.
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O R e

(4) Pressing the “Next” button displays the following screen.
Check “Comma (C)” in the dividing character setting.
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(5 Pressing the “Exit (E)” button displays the record data of PHL.
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Appendix 5 Timing of recording

Thetiming of recording varies depending on display refresh cycle and integration record cycle.

Example: When the recording is started at 08:45 at the display refresh cycle of 20 minutes, the dataisre-
corded next when the clock indicates O, that is, at 09:00. The recording will thus be performed at
09:20, 09:40, 10:00 .....€tc.

E;(S:Felay refresh Data is recorded when the PHL clock indicates the following time.
,,,,,, l1second | Everysecond
,,,,,, 2seconds | Every even-numberedsecond
,,,,,, 3seconds | At0,3,6,9, 12,15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57 seconds
,,,,,, 5seconds | At0,5, 10, 15, 20, 25, 30, 35,40, 45,50, 55 seconds
| ___10seconds | . At0,10,20,30,40,50seconds
|20 seconds | . At0,20,40seconds
30 seconds At 0, 30 seconds
,,,,,, 1 minute | Every minute (When O is displayed. The same for the following)
,,,,,, 2minutes | Every even-numbered minute
,,,,,, 3minutes | At0,3,6,9,12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45, 48, 51, 54, 57 minutes
,,,,,, 5minutes | AtO,5, 10, 15, 20, 25, 30, 35, 40, 45, 50, S5 minutes
| 10minutes | AtO, 10,20,30,40,50 minutes .
| 20minutes | AtO,20,40minutes
30 minutes At 0, 30 minutes
,,,,,, Lhour | Everyhour (When'0m:0s’is displayed. The same for the following)
,,,,,, 2hours | Everyeven-numberedhour
3 hours At0, 3,6,9,12, 15, 18, 21 hours
””” Ahours | AtO,4,8,12,16, 20 hours
””” 6hours | At0,6,12,18hours
| 12hours | At0,12hours
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