0 Setting points

Input/Qutput port setup

Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

* DI Assignment

DI Assignment

Display

Internal Contact 1

Internal Contact 2

Operation type

Dix.1

17: Timer stop/start

7: RUN/READY

Input bit function DIx.2 1: Function 1 (A and B) or | 1: Function 1 (A and B) or
(C and D) (C and D)
Input assignment A DIx.3 2:DIl1 2:Dl1
Input assignment B Dix.4 11: Internal Event 2 10: Internal Event 1
(Setting = 4: Deviation (Setting = 32: Timer
high limit) (Status))
Input assignment C DIx.5 0: Normally opened. 0: Normally opened.
(Normally Off = 0) (Normally Off = 0)
Input assignment D DIx.6 0: Normally opened. 0: Normally opened.
(Normally Off = 0) (Normally Off = 0)
Polarity A DIx.7 0: Direct 0: Direct
Polarity B DIx.7 0: Direct 1: Reverse
Polarity C DIx.7 0: Direct 0: Direct
Polarity D DIx.7 0: Direct 0: Direct
Polarity DIx.8 0: Direct 1: Reverse
Event channel definitions | DIx.9 1

Note. Theinternal DI No. isindicated at the mark of "x" shown in the display

column.

The timer startup conditions are set to logical AND of DI1 and temperature
attainment (Internal Event 2: Deviation high limit).
The mode (RUN/READY) selection is used as conditions for logical AND of the
A contact of DI1 and the B contact of the timer. However, since the mode isthe
READY mode when the contact iSON, it isreversed in the final stage of internal

contact 2.

DI Assignment (Internal Contact 1): Input/Output port setup

X

Internal Contac

O_

Funaionl Function2| Function3| Function4
A B
2:0Nn ~|[11:Internal event2{Setup= 4: Deviation high li+
fia | ey _|
|
1tc 1D

C

0: Normally open (normalbkhoff = 0}

D

Logical AND of DI1 and deviation high limit event

1: Normally closed (normally on = 1)

w

Timer start-up contact
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Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

DI Assignment (Internal Contact 2): Input/Output port setup

Input{Output port setup E|
Functionl Functionz | Fundion3| Function4

A B ‘

2:DNn v |11:Internal event2(Setup= 4: Deviation high Ii v Internal Contac
1A | - O)
\
1tC

| o Normally

C
Logical AND of DI1 (A-contact) Reversed at this point since the Mode (RUN/READY)
and timer (B-contact) mode is the READY mode when selection contact
turned ON.
e Example 3 Simple pattern
sp >
T2
T1 < >

[mode] keyﬂ

0 Explanation
When the [mode] key is pressed, the mode is changed to the RUN mode and the
PV is started.
The SP value moves up (or down) aong with the ramp-up (or ramp-down) set
value.
When the SP value reaches the final SP value and the PV value enters the constant
range, the counting is started. After the T2 time has elapsed, the mode is changed
to the READY mode.
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0 Setting example
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e Event

Event

Display

Internal Event 1

Internal Event 2

Operation type

Ex.C1

9: Deviation high/low limit
(Final SP reference)

32: Timer (Status)

Direct/reverse Ex.C2 |1: Reversed.

Standby Ex.C2 |0: No standby

EVENT state at READY |Ex.C2 |1: EVENT state at READY |0: EVENT state at READY
is forcibly turned OFF. is continued.

Alarm OR Ex.C3 |0: None 0: None

Special OFF setup Ex.C3 |0: As usual.

Delay time unit Ex.C3 |0:0.1s 0:0.1s

Event main setting Ex 3

(low limit)

Event sub setting Ex.SB |3

(high limit)

Hysteresis Ex.HY |9999

ON delay Ex.ON |2 15

OFF delay Ex.OF |0 0

Note. The internal event No. isindicated at the mark of "x" shown in the display

column.

* DI Assignment

DI Assignment

Display

Internal Contact 1

Internal Contact 2

Operation type

Dix.1

7: RUN/READY

17: Timer stop/start

Input bit function DIx.2 1: Function 1 (A and B) or | 1: Function 1 (A and B) or
(C and D) (C and D)

Input assignment A DIx.3 18: COMDI 1 10: Internal Event 1
(Setting = 9: Deviation
high/low limit (Final SP
reference)

Input assignment B DIx.4 11: Internal Event 2 26: During SP ramp

(Setting = 32: Timer
(Status))
Input assignment C DIx.5 0: Normally opened. 18: COM DI 1
(Normally Off = 0)
Input assignment D DIx.6 0: Normally opened. 11: Internal Event 2
(Normally Off = 0) (Setting = 32:
Timer (Status))

Polarity A DIx.7 0: Direct 0: Direct

Polarity B DIx.7 1: Reverse 1: Reverse

Polarity C DIx.7 0: Direct 0: Direct

Polarity D DIx.7 0: Direct 0: Direct

Polarity DIx.8 1: Reverse 0: Direct

Event channel definitions | DIx.9 e 2

Note. Theinternal DI No. isindicated at the mark of "x" shown in the display

column.
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Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

O Others
C72 [mode key function]: 7 (COM DI 1 selection)
SP ramp-up/ramp-down:  Desired value

0 Setting points
Theinterna EV 1 is substituted for the guarantee soak.
Therefore, “9999" is set to the hysteresis of Event 1 so that Event 1 is not turned
OFF after it has been turned ON even though the PV fluctuates.

DI Assignment (Internal Contact 1): Input/Output port setup

Input/Qutput port setup E|
Functionl Fundtion2| Fundion3| Fundiond
A B ‘
1
‘]8: COM DI 1 v |] 1:Internal event2{5etup= 4: Deviation high [i V‘ Internal Contac
iy T - O—
itc 1t}
0 Normally opq{’l {normally off =0} v|| 0: Normally open (normally/erf/= o) v
C D
Logical AND of COM DI1 (A-contact) Reversed at this point since the Mode (RUN/READY) selection
and timer (B-contact) mode is the READY mode when contact
turned ON.

Conditions for guarantee soak (ramp is completed and operation enters
within the deviation of the final SP.)

Input/Output port setup

Functionl Function2| Function3| Function4

A B ‘

’tmntemal eventl {(Setup= 8: Deviation low lir Vi ‘26: During SPramp \v| Internal Contac
114 | it | —| O—

Tic | {ip] \

COM DI V| 11:Internal event2{Setup=32: Timer) V|
C B

The timer start is self-retained at time-up so that Timer start-up contact
the timer is not restarted due to change in PV.

DI Assignment (Internal Contact 2):  Input/Output port setup
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5 -11

The following shows the functional block diagram of the continuous output:

m Output range

Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

Continuous Output

Output range type
(Setting: Setup C42, C47, C52)

v

Output type
(Setting: Setup C43, C48, C53)

v

Output scaling high limit/low limit

(Setting: C44, C45, C49, C50,
C54, C55)

v

Continuous output (current output/
continuous voltage output)

The output range of the current output and continuous voltage output can be set.

(Setup bank)

-
K|
[

-
L

1:1to 5V
2:0to 5V
3:0to 10V

Item (Bank) Display Contents Initial value User level
Control output 1 range ’I' i_ll,_' Current output 1 Simple,
(Setup bank) = = | 1:4to 20mA Standard,
Control output 2 range | W 2: 010 20mA 1 High function
(Setup bank) Lo
Auxiliary output range 71 | Continuous voltage output 1

m Output type

» When the object control output is the current output or continuous voltage

output, the display and setting can be configured.

The output type of the current output and continuous voltage output can be set.

(Setup bank)

: CT1 current value
: CT2 current value
: MFB (including estimated MFB)

Item (Bank) Display Contents Initial value User level
Control output 1 type ,I' i_lt _',l 0: Manipulated variable (MV) 0 Simple,
(Setup bank) = =" | 1: Heat MV (for heat/cool control) Standard,
Control output 2 type :_ L”:, g: g\o/ol MV (for heat/cool control) 3 High function
(Setup bank) - — | 4: PV before ratio, bias, and filter
Auxiliary output type ~ i IJ|5SP 3
L | 6: Deviation

7

8

9

« When the object control output is the current output or continuous voltage

output, the display and setting can be configured.
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m Output scaling low limit/high limit
The output scaling low limit and high limit of the current output and continuous
voltage output can be set.

limit (Setup bank)

Item (Bank) Display Contents Initial value User level
Control output 1 scaling low | 1~ L | -1999 to +9999 0.0 Simple,
limit (Setup bank) - ' U1 The decimal point position may vary so that it Standard,
Control output 1 scaling high | 1= meets the output type. 100.0 High function
limit (Setup bank) Loy
Control output 2 scaling low [ 1= 13 0
limit (Setup bank) Lo
Control output 2 scaling high | I~ '-, ,'-,' 1000
limit (Setup bank) = ==
Auxiliary output scaling low [ N 0
limit (Setup bank) Lo
Auxiliary output scaling high ’l' '_'l i_'l 1000
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» When the object control output is the current output or continuous voltage

output, the display and setting can be configured.

* The following figures show the relationship between the numeric value and
output of the output type using the output scaling low limit/high limit settings:

,,,,,,,,,,,,,,,,,,,,,,,

0 -
-10 -

; Input (%)—

Low limit High limit

Low limit < High limit

Low limit

Low limit > High limit

However, the output is 0 to 110% in arange of 0 to 20mA.

: ‘ Input (%)—»
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5-12 Current Transformer (CT) Input

For CT input, two kinds of current values are provided.
« Current value at output ON: This current value is used for the heater burnout/over-current event. This current
value isdisplayed as CT current value.

« Current value at output OFF: This current value is used for the heater short-circuit event. This current value
cannot be displayed.

When [CT type] is set at “heater burnout detection” (C36 = 0 or C39 = 0), the following operation is performed:

The current value at output ON becomes the CT current value measured when the output specified in [CT output]

isturned ON.

The current value at output OFF becomes the CT current value measured when the output specified in [CT output]

isturned OFF.

When [CT type] is set at “current value measurement” (C36 = 1 or C39 = 1), the following operation is performed:

The current value at output ON becomes the measured CT current value regardless of the output ON/OFF status.

The current value at output OFF isfixed at “0.0A”.

The following shows the functional block diagram of the current transformer (CT) input:

CT type
(Setting: Setup C36, C39)

Operation: Heater burnout detection Operation: Current value measurement

Monitoring of output status
(ON/OFF)
(Setting: Setup C37, C40)

v

Wait before measurement
(Setting: Setup C38, C41)

Output is ON. Output is OFF. Current value at output ON.
Current value at

output OFF = 0A

[ Current value at output ON ] [ Current value at output OFF ]

E] Handling Precautions
» The current value at output ON is used when the operation type of the
Internal Event is set at [heater burnout/over-current].
The current value at output OFF is used when the operation type of the
Internal Event is set at [heater short-circuit].

« If a change in current value is 2.5A or less, the CT input suppresses this
change through the filter process.
This prevents the heater burnout event from malfunctioning due to
fluctuation of the current value by variations in heater power voltage.
If the heater current is 2.5A or less, the filter process is activated when
this unit is powered ON or the heater is powered ON. Therefore, it takes
3 to 5s that the heater current becomes equivalent to the actual current
value.
When setting the heater burnout event is set at such low current level, an
ON delay of 3 to 5s is set so that the event is not turned ON accidentally.
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m CTtype
A desired operation type can be set for each of CT input 1 or CT input 2.
Item (Bank) Display Contents Initial value User level
CT1 operation type ,i' - | 0: Heater burnout detection 0 Simple,
(Setup bank) L L' | 1 current value measurement Standard,
CT2 operation type | 0 High function
(Setup bank) Lo

« When the optional model has two CT input points, the display and setting can be
made.

« When the CT typeis set at “current value measurement”, the current value at
output ON is updated regardless of the output ON/OFF status and the current

value at output OFF isfixed at “0.0A”.

m CT output
When the CT typeis set a “heater burnout detection”, the output of the output
ON/OFF monitor object can be set.
Item (Bank) Display Contents Initial value User level
CT1 output ,1' u "l 0: Control output 1 0 Simple,
(Setup bank) L 4 1: Control output 2 Standard,
— — 2: Event output 1 High function
CT2 output Y[ 3 Eventoutput 2 0
(Setup bank) 4: Event output 3

* When the optional model hastwo CT input points and the CT typeis set at
“heater burnout detection”, the display and setting can be made.

m CT measurement wait time

When the CT typeis set at “ heater burnout detection”, a period of time between
changing of the output ON/OFF and starting of the current value measurement can

be set.
Item (Bank) Display Contents Initial value User level
CT1 measurement wait time | I~ '-“'-, 30 to 300ms 30ms Simple,
(Setup bank) - =F Standard,
CT2 measurement wait time | 1~ 0 30ms High function
(Setup bank) - i
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» When the optional model has two CT input points and the CT typeis set at
“heater burnout detection”, the display and setting can be made.

« When the measurement wait time has elapsed after the ON/OFF status of the
output to be monitored has been changed, the measurement of the current value
isstarted. When 100ms have elapsed after that, the measurement of the current
valueis completed.
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5-13 Console Display and Key Operation

It is possible to make the setting so that the console display and key operation are customized.

m Key operation type
Two kinds of general key operation flows are provided, standard key operation
type and specia key operation type. A desired key operation type can be selected.
(For details about two kinds of key operation types,
5> refer to 2-2, Key Operation (on page 2-2).)

Item (Bank) Display Contents Initial value User level
Key operation type I~ 77 1| O: Standard type 0 High function
(Setup bank) L 1 1] 1: Special type

m [mode] key function
The selection operation when the [mode] key is kept pressed for 1sor longer in
the operation display mode can be set.

Item (Bank) Display Contents Initial value User level

I

: Invalid 0 Simple,

: AUTO/MANUAL selection Standard,

: RUN/READY selection High function
. AT Stop/Start

: LSP group selection

: Release all DO latches

: LSP/RSP selection

: Communication DI1 selection
: Invalid

[mode] key function ’I- "t,

(Setup bank)

O~NOOORAWNEO

(1] Handling Precautions

* When [CtrL: Control method] is set at “0” (ON/OFF control), the
AUTO/MANUAL selection becomes invalid.

« When [CtrL: Control method] is set at “0” (ON/OFF control) or if the
PV high limit/low limit alarm occurs, the AT stop/start selection
becomes invalid.

* When [C30: LSP system group] is set at “1”, the LSP group selection
becomes invalid.
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m MODE display setup
The mode related setup items of the parameter setting and mode bank to be

displayed can be set.
Item (Bank) Display Contents Initial value User level
MODE display setup I~ 71 21 | Whether or not the mode bank setup is 255 Standard,
(Setup bank) L r< displayed is determined by the sum of the High function

following weights:

Bit 0: AUTO/MANUAL display
Disabled: 0, Enabled: +1

Bit 1: RUN/READY display
Disabled: 0, Enabled: +2

Bit 2: LSP/RSP display
Disabled: 0, Enabled: +4

Bit 3: AT stop/start display
Disabled: 0, Enabled: +8

Bit 4: Release all DO latches display
Disabled: 0, Enabled: +16

Bit 5: Communication DI1 ON/OFF display
Disabled: 0, Enabled: +32

Other invalid settings, 0, +64, +128

27 | 28 25 24 | 28 22 20

21
]: /tAUTO/MANUAL display
R

UN/READY display
LSP/RSP display
|_AT stop/start display

|_Release all DO latches display
|_Communication DI1 ON/OFF display
|_Undefined.

|_Undefined.

« When using the Smart Loader Package SLP-C35, not only the numeric value,
but also the bit input can be used to set [C73: MODE display setup].

(1] Handling Precautions
« Even though the AUTO/MANUAL display is set at [Displayed], the
AUTO/MANUAL is not displayed when [CtrL: Control method] is set at
“0” (ON/OFF control).

« Even though the AT stop/start display is set at [Displayed], the AT
stop/start is not displayed when [CtrL: Control method] is set at “0”
(ON/OFF control).

« Even though the LSP/RSP display is set at [Enabled], the LSP/RSP is
not displayed if the model does not provide the RSP input.

5-90




Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

m PV/SP display setup
The PV/SV value related items to be displayed in the operation display mode can

be set.
Item (Bank) Display Contents Initial value User level
PV/SP display setup I~ 700 | Whether or not the PV/SP value related items 15 Standard,
(Setup bank) L F | are displayed in the operation display mode is High function
determined by the sum of the following
weights:

Bit 0: PV display

Disabled: 0, Enabled: +1
Bit 1: SP display

Disabled: 0, Enabled: +2
Bit 2: LSP group number display

Disabled: 0, Enabled: +4
Other invalid settings, 0, +8

23 | 22

2t | 20
/IiPV display
S

P display
LSP group number display
|_Undefined.

« When using the Smart Loader Package SLP-C35, not only the numeric value,
but also the bit input can be used to set [C74: PV/SP display setup].

(1] Handling Precautions

« Even though the LSP group number display is set at [Enabled], the
LSP group number is not displayed when [C30: LSP system group] is
set at “1”".
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m MV display setup
The MV related items to be displayed in the operation display mode can be set.
« When using the Smart Loader Package SLP-C35, not only the numeric value,

Item (Bank) Display Contents Initial value User level
MV display setup I~ 7. | Whether or not the MV value related items are 15 Standard,
(Setup bank) L r displayed in the operation display mode is High function
determined by the sum of the following
weights:

Bit 0: MV display
Disabled: 0, Enabled: +1
Bit 1: Heat MV/cool MV display
Disabled: 0, Enabled: +2
Bit 2: MFB display
Disabled: 0, Enabled: +4
Bit 3: AT progress display
Disabled: 0, Enabled: +8

23 22

21 | 20
/IiMV display
H

eat MV/Cool MV display
MFB display

|_AT progress display

but also the bit input can be used to set [C75: MV display setup].

(1] Handling Precautions
« Even though the heat MV/cool MV display is set at [Enabled], the heat
MV/cool MV is not displayed when [Heat/Cool control: C26] is set at
“0” (Disabled).

« Even though the AT progress display is set at [Enabled], the AT
progress is not displayed while the AT is stopping.

« Even though the MFB display is set at [Enabled], the MFB is not
displayed if the model does not provide the position proportional
output.
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m EV display setup
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The main setting and sub-setting of Internal Events 1 to 3 to be displayed in the
operation display mode can be set.

Item (Bank)

Display

Contents

Initial value

User level

EV display setup
(Setup bank)

| R
L !

~
!

0: Internal Event set value is not displayed in
the operation display mode.

1: Set value of Internal Event 1 is displayed in
the operation display mode.

2: Set values of Internal Events 1 to 2 are
displayed in the operation display mode.

3: Set values of Internal Events 1 to 3 are
displayed in the operation display mode.

0

Standard,
High function

(1) Handling Precautions

« Even though the Internal Event set value is set at [Enabled], the

Internal Event set values are not displayed when the main setting and

Internal Event.

m Timer remaining time display setup
The ON delay/OFF delay remaining time of Internal Events 1 to 3 to be displayed
in the operation display mode can be set.

sub-setting are not necessary according to the operation type of

« The main setting and sub-setting of Internal Events 4 to 8 cannot be
displayed in the operation display mode.

Item (Bank)

Display

Contents

Initial value

User level

Timer remaining time
display setup
(Setup bank)

0: ON/OFF delay remaining time of Internal
Event is not displayed in the operation
display mode.

1: ON/OFF delay remaining time of Internal
Event 1 is displayed in the operation display
mode.

2: ON/OFF delay remaining time of Internal
Events 1 to 2 are displayed in the operation
display mode.

3: ON/OFF delay remaining time of Internal
Events 1 to 3 are displayed in the operation
display mode.

0

Standard,
High function

(1] Handling Precautions

« Even though the Internal Event timer remaining time is set at
[Enabled], the timer remaining time is not displayed when the timer
remaining time display is not necessary according to the operation
type of Internal Event.

* The timer remaining time of Internal Events 4 to 8 cannot be
displayed in the operation display mode.
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m CT display setup
The CT current value to be displayed in the operation display mode can be set.

Item (Bank) Display Contents Initial value User level
CT display setup I~ 7.0 | 0: CT current value is not displayed in the 0 Standard,
(Setup bank) L o operation display mode. High function

1: CT1 current value is displayed in the
operation display mode.

2: CT1 to 2 current values are displayed in the
operation display mode.

« When the optional model has two CT input points, the display and setting can be
made.

m User level
The user level of the console display can be set.
Asalarger valueis set, the number of possible displays/settings is increased.

Item (Bank) Display Contents Initial value User level
User level I~ 77110 | O: Simple configuration 0 Simple,
(Setup bank) L 1| 1: standard configuration Standard,
2: High function configuration High function

m Communication monitoring display
The function of the decimal point LED at the right end digit of the lower display
(lower 4-digit display) can be set.

Item (Bank) Display Contents Initial value User level
Communication monitoring | 1~ 17 | 0: Disabled 0 High function
display Loy, Flashing while data is being sent through
(Setup bank) RS-485 communication.

2: Flashing while data is being received
through RS-485 communication.

3: Logical OR of all DI statuses

4: Flashing in READY mode
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m Multi Status (MS) display
The lighting conditions for the Multi Status (MS) display located at the center of
the console and three groups of the lighting statuses can be set with the priority

put.
Item (Bank) Display Contents Initial value User level
Multi Status (MS) display, I~ 7 1| 0: Normally open (Normally OFF=0) 39 High function
Condition (top priority) L L 1] 1: Normally close (Normally ON=1)
(Setup bank) 210 9: Internal event 1 to 8

10 to 13: Undefined.

14: MV1 (ON/OFF, Time proportional 1, Heat-
side, OPEN-side output)

15: MV2 (Time proportional 2, Cool-side,
CLOSE-side output)

16 to 17: Undefined.

18 to 21: DI1 to DI4

22 to 25: Undefined.

26 to 30: Internal contact 1 to 5

31 to 33: Undefined.

34 to 37: Communication DI1 to D14

38: MANUAL

39: READY

40: RSP

41: AT

42: During ramp

43: Undefined.

44: Alarm

45: PV alarm

46: Undefined.

47: [mode] key pressing status

48: Event output 1 terminal status

49: Control output 1 terminal status

0: Lit. 1
1: Slow flashing

2: Flashing twice
3: Fast flashing

4: Left to right
5
6
7
8
9

Multi Status (MS) display,
Status (top priority)
(Setup bank)

==
=
Dn]
<.

My

: Right to left

: Reciprocating between left and right

: Deviation OK

: Deviation graph

: MV graph
10: Heat-side MV graph (For heat/cool control)
11: Cool-side MV graph (For heat/cool control)
12: MFB graph (including MFB being

estimated)

13: DI monitor
14: Internal contact monitor
15: Internal event monitor

Same as Multi Status (MS) display, Condition 44 High function
(top priority).

Multi Status (MS) display,
Condition (second priority)
(Setup bank)

|
N
|
(K]

Same as Multi Status (MS) display, Status 6
(top priority).

Multi Status (MS) display,
Status (second priority)
(Setup bank)

-
U
=
D
g

Same as Multi Status (MS) display, Condition 1 High function
(top priority).

Multi Status (MS) display,
Condition (third priority)
(Setup bank)

-
U
-

123
(M|

Same as Multi Status (MS) display, Status 9
(top priority).

Multi Status (MS) display,
Status (third priority)
(Setup bank)

™~
U
=
D]
-
12

Multi Status (MS) display, 0 to 9999U 5U High function
Deviation range

(Setup bank)

Nt
L
N
23
<
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5-96

* The lighting conditions are satisfied when the status set as conditionsis ON
(example: Internal event 1) or the status set as conditions is met (example:
MANUAL). Therefore, if the lighting conditions are set at “0”, the conditions
are aways not satisfied. If thelighting conditions are set at “1”, the conditions
are aways satisfied.

» When the lighting conditions having the top priority are satisfied, the operation
enters the lighting status having the top priority.

« When the lighting conditions having the top priority are not satisfied and the
lighting conditions having the second priority are satisfied, the operation enters
the lighting status having the second priority.

* When the lighting conditions having the top and second priorities are not
satisfied and the lighting conditions having the third priority are satisfied, the
operation enters the lighting status having the third priority.

* When the lighting conditions having the top to third priorities are not satisfied,
the Multi Status (MS) display becomes off.

« When the lighting statusis set at “ 7" (deviation OK), the Multi Status (MS)
display islit or off as shown in the following Figure:
If the deviation range of the Multi Status (MS) display isset at “0OU”, the Multi
Status (MS) display islit only when the PV display value equals SP (PV=SP).
Lit
¢ *
Off : , Off

—0 oO——-

5 PV

E Deviation range of : Deviation range of :
i Multi Status (MS) 1 Multi Status (MS)
¢ display + display

SP

Deviation OK lit/off

« When the lighting statusis set at “8” (deviation graph), the Multi Status (MS)
display islit as shown in the following Figure:
The deviation range of the Multi Status (MS) display is set to “1U” or more. If
thisrangeis set at “0U”, the Multi Status (MS) display becomes off.

; +100.1% or more

-100.1% or less

-99.9 t0 -80.0% . . . . . . . . ! +80.1 to +100.0%

-79.9 to -60.0% . . . . . . . . . +60.1 to +80.0%

-59.9 t0 -40.0%

+40.1 to +60.0%

-39.9 t0 -20.0% +20.1 to +40.0%

-19.91t00.0% j<— 1 +0.1 to +20.0%

Lighting range of deviation graph (Ratio of deviation (PV-SP) to Multi Status (MS) display deviation range)
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* When the lighting statusis set at “9” (MV graph), “10” (Heat-side MV graph),
“11” (Cool-side MV graph), or “12” (MFB graph), the Multi Status (MS) display
islit as shown in the following Figure:

Off at 0.0% or less
0.1to 10.0%

10.1 to 20.0%
20.1 to 30.0%
30.1 to 40.0%
40.1 to 50.0%

'

50.1 to 60.0%

60.1 to 70.0%
70.1 to 80.0%
80.1 to 90.0%
90.1 to 100.0%

100.1% or more

Lighting range of MV graph (This explanation also applies to the heat MV, cool MV, and MFB.)

« When the lighting statusis set at “13” (DI monitor), “14” (Internal contact
monitor), or “15” (Internal event monitor), the Multi Status (MS) display islit as
shown in the following Figure:

|

Internal event 8

Internal event 7

Internal event 6

Internal contact 5, internal event 5

DI 4, internal contact 4, internal event 4
DI 3, internal contact 3, internal event 3

DI 2, internal contact 2, internal event 2

DI 1, internal contact 1, internal event 1

Lighting of DI, internal contact, and internal event
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m User Function

Up to eight settings selected from various settings can be added to the operation

display.
Item (Bank) Display Contents Initial value User level
User Function 1 11 _ 1 | Each setting is set on the upper display. - Standard,
(User Function bank) L "1 The following shows the setting exceptions: High function
———— : Notregistered.
- —_ | P—_  :Proportional band of currently used
User Function 2 ,l”_ - ,_t PID group ----
(User Function bank) - ~ |1 —=_  :Integral time of currently used PID
group
User Function 3 vy _ 3| d—_  :Derivative time of currently used _—
(User Function bank) L PID group
rE —_ :Manual reset of currently used PID
group
User Function 4 142 _ 1| oL —_ :Output low limit of currently used -
(User Function bank) L ! PID
oH — _ : Output high limit of currently used
- — PID group
leJSseerrFFulT::tci)c?nSbank) L1 -5 1P - _c :Proportional band for cool side of o
currently used PID group
I —_C :lIntegration time for cool side of
User Function 6 e _C currently used PID group
(User Function bank) L LI | d —_C : Derivative time for cool side of
currently used PID group
- oL.— _C : Output low limit for cool side of
User Function 7 HE-7 currently used PID group -
(User Function bank) - oH.— _C : Output high limit for cool side of
currently used PID group
User Function 8 - oo . . . . -
(User Function bank) L o | ltis possible to register only the settings,
which can be displayed.
(Example: Manual reset of the PID constant
can be registered when the | (Integral time) is
set at “0".)
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« When using the Smart L oader Package SLP-C35, [User Function] can be
registered even though the conditions for instrument status are set as display

disabled.

(1) Handling Precautions
The settings registered in the User Function are not displayed in the

operation display mode when the display is set disabled.




Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

e User Function setting procedures
This section describes an example of setting with the Smart Loader Package SLP-

C35.

When registering the user function, up to eight parameters can be registered to the

[para] key.

When frequently used functions are registered, this ensures convenient operation.
In this example, the main setting of event 1 is registered into UF1.

1. Toregister auser function from the user function item:

When using this function, first set the user level to “ Standard configuration” or

“High function configuration”.

= (Untitled) - SLP-C35 - C35TVCUA22XX

File Edit Display GCommunication #0p  UserRynction Option  Help

0= &P b e

|

- Standard

LB

FE Event

FE PID

FE Para

FE Setup(Range)
HE Setup(Ctrl)
FE Setup(SP)
FE Setup(CT)
FB Setup(a0)
FE Setup(Comm)
FB Setup(MS display)
FE Setup(Other)
FE Lock

LE DI Configuration
L Option

[ User Function
B Zane

FE DO Configuration
FE Tuning

FE Other

FE Mode

LB PID in use

Table Input

No.

5P

DISP.

1

SP

SP-1

2

FID

PID.A

4

EE

[Valid settings:0 to 1000

RAM Address:7005/EEPROM Address:23389
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(1) Select [Option] — [User Function].
(2) Select [1: Event] in [Group select].
(3) Select [801: Event value] in [Iltem select].

— {Untitled) - SLP-C35 - C35TVCUAZ22XX
File Edit Display Communication Setup  User Function Option  Help

DEH ViR DRE¥Y @& F 1w | |

-Eaﬁsgdard # |User Function DISP. Setting

UF-1 0:lnres.

-

lzer Function

lser Function 2 UF-2 0:lnres.

Uzer Function 3 UF-3 0:lUnrez.

lzer Function 4

User function Register

%l

lzer Function & /J 1:Event V| 2

Uzer Function & (2)

User Function 7

Ttem zelect —

o | o] o | W oA

(€

Uzer Function 8

O:lnregistered

[©)

B07:EVENT walue tmain.
SEVENT walue fzubl

|| 803:Hysteresis

HE Other 804:0NM delay time

LB Hode 05:0FF delay time

_ Bl At e BOG:EVENT walue {main)2 =
S07FEVENT walue (zubl2

B808:Hysteresis?

B02:0N delay time2

S10:0FF delay time2

S11:EVENT wvalue {mainl3

B1ZEVENT value (subl3

813 Hysteresisd

B14:0N delay timed

B15:0FF delay time3

S1EEVENT value {main}4

GITEVENT wvalue {subl

818 Hysterezizd

S19:0M delay timed b,

/

5-100



Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

2. Toregister currently setting item into the user function:
If there are any parameters you wish to register into the user function during
setting, follow the steps below to register such parameters.

(1) Keep the cursor placed in an item you wish to register and set, and then | eft-
click the [UF] icon.
>> The user function register box will appear.

(2) Check on Nos. you wish to register and click [Register].
>> |[tems you have checked on are then registered.

(1)-

|-/ (Untitled) - SLP-C35 - C15TROTAQ

DM ¥ B & Qallyw @WTqName| |
[004s ~]
re 5135”53"‘5 hio. | Event DISP Internal Event 1 |Imema| Event 2 Intel
EEREent T |Type E2.C1 8: Deviation low limit (against finz| 32: Timer ar
FE FID
(3 para 2 |Paolarity E2.C2 0: Direct
B Setup(Range) 3 |Stand-by E2C2 |0 Mone
FBI Setup(Ctr)
4 |EVENT state at READY E2.C2 0: EVENT continued at Ready 0: EVENT continued at Ready
FB Setup(SP) 1
FBI Setup(CT) 5 |Contraller alarm OR 0: Mone
ig ESEEF(OMQU B Reaa User function Rzgister (1)
_B—Epﬁlnfonﬂguration 7 |Delay unit [Coptfaller alarm OR2/Special OFF setug/Delay unit] Please select the number to raghster. - 02
F& User Function 8 |EVENT value | 3 1:UF1 0:Unreg. o
ig $3I?gnnﬂgurat\nn 9 |EVENT vaIU)i/ ® 2UF?  0Unreg ~
’g e 10 |Hrsterssif | | & 30r3 0:Unreg.
LE Mode :
LB PID in use 71|ON deigh tim O &UF4  0:Unreg no
12 |oFF dE{\ay ti 00
C BUFS  D:lnreg.
C BUFE  D:Unreg.
O TUFT O:Unreg @)
O B:UFE  O:Unreg.
Register ] [ Cancel
<) G|
Table Input |
4.7 “Walid settings:0t0 2 RAM Address:5817/EEPROM Address: 22201
Note
The registered contents can a so be checked by selecting [Option] - [User
Function].

5-101



Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

m Key lock, communication lock, and loader lock
The setting (changing) or display can be set disabled using the key lock.

(Lock bank)

.‘~
=~
-
[
-
U]

: Loader communication read/write disabled.

Item (Bank) Display Contents Initial value User level
Key lock | B 0: All settings are possible. 0 Simple,
(Lock bank) LoL 1: Mode, event, operation display, SP, UF, Standard,
lock, manual MV, and mode key can be set. High function
2: Operation display, SP, UF, lock, manual
MV, and mode key can be set.
3: UF, lock, manual MV, and mode key can be
set.
Communication lock =1 _ 1~ | 0: RS-485 communication read/write enabled. 0 High function
(Lock bank) L.L L | 1. RS-485 communication read/write disabled.
Loader lock 0: Loader communication read/write enabled. 0 High function
1
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The communication can be set disabled using the communication lock and loader

lock.

« When using only the key lock setting, key lock objects can be displayed, but the
setting (changing) cannot be configured.

* When locked with the password, the display and setting of key lock objects
cannot be configured.




m Password
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The setting (changing) of the key lock, communication lock, and loader lock can

be set disabled using the password.

Item (Bank) Display Contents Initial value User level
Password display oo - | 0tol5s 0 Simple,
(Lock bank) P | 5 password 1A to 2B display (The initial value Standard,

becomes “0” when High function
the power is turned
ON.)
Password 1A 7 110 | 0000 to FFFF (Hexadecimal value) 0000 Simple,
(Lock bank) s Standard,
- High function
Password 2A 1T 2107 | 0000 to FFFF (Hexadecimal value) 0000
(Lock bank) Ly e
Password 1B o1 1) | 0000 to FFFF (Hexadecimal value) 0000
(Lock bank) A
Password 2B 7 Z1. | 0000 to FFFF (Hexadecimal value) 0000
(Lock bank) L

* When using only the key lock setting, the display can be made, but the setting
(changing) cannot be made.

« When locked with the password, the display and setting cannot be made.

» The display and setting of [Password 1A: PS1A] and [Password 2A: PS2A] can
be made only when [Password display: PASS] is“5" and the passwords of two
groups (1A and 1B, 2A and 2B) are matched.

» Thedisplay and setting of [Password1B: PS1b] and [Password 2B: PS2b] can be
made only when [Password display: PASS] is“5".

» Thevalue set in [Password1A: PS1A] isautomatically set to [Password1B: PS1b].

» Thevalue set in [Password2A: PS2A] is automatically set to [Password2B: PS2b].

(1) Handling Precautions

 Before setting the passwords 1A to 2B, determine two hexadecimal
values to be used as passwords and take a memorandum of these

passwords to record them.

«[PASS] is used to prevent incorrect password setting by limiting the

display conditions of passwords 1A to 2B.

* When other values are set for passwords 1B and 2B after the values
to be used as passwords have been set for passwords 1A and 2A,
the passwords 1A and 2A cannot be displayed and the key lock,

communication lock and loader lock cannot be changed.

This status is called “password lock status”.

 The settings, which cannot be changed by the key lock, cannot be

displayed in the password lock mode.

« If the password lock cannot be unlocked, contact Yamatake or its
dealer. At Yamatake's factory, the password lock can be unlocked by
returning the setting to the initial setting. In this case, note that the
data, which has been set by the customer, cannot be saved

(retained).
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5 - 14

Position Proportional Control

When the control output type of the model is R1 (motor drive relay output), the position proportional control is
performed. In the position proportional control, the ON/OFF control of the relays on the open and close sidesis
performed so that the MV (manipulated variable) by the PID control, MANUAL operation, and output at READY
meets the opening (MFB) of the modutrol motor.

m Position proportional type

3: Estimated position control (MFB disabled) +
Position adjustment at power ON.

Item (Bank) Display Contents Initial value User level
Position proportional type I~ L 77| 1: MFB control 0 Simple,
(Setup bank) L < U] 2 Estimated position control (MFB disabled) Standard,

High function

» When the control output type is R1 (motor drive relay output), the display and
setting can be performed.

e Setting 0 (MFB control + Estimated position control)
When the Motor Feed Back (MFB) input is correct, the motor positionis
controlled by actually measured MFB.
When using this setting, the setup (C60) isset at “1” to perform the motor auto

adjust.

« If the MFB input is faulty, the motor position is controlled by the estimated MFB
value. Thisstatusis called “estimated position control status”.
For example, if the motor isrotated to the position where the feedback
potentiometer deteriorates, the MFB input is changed rapidly.
Thisrapid change is detected as error to estimate the correct MFB position.
Additionally, if the MFB burnout alarm occurs, the motor position is also
controlled by the estimated MFB value.

« In the estimated position control status, an error occurs between the actual motor
opening and estimated MFB value.
Therefore, if the output (MV) < 0.0%, the relay on the close side is always turned
ON. If the output (MV) = 100.0%, the relay on the open side is aways turned

ON.

According to the above control, the motor is put in the fully closed status or fully
opened status to correct the error.
However, the error is not corrected if the MV valueislimited to arange of 0.1 to
99.9% by the output limiter or if the MV value does not become 0.0% or less or
100% or more according to the control status.
* The following may be the cause if the estimated position control is activated
easly.
» The motor opening is adjusted incorrectly.
* The feedback potentiometer deteriorates or the resolution is insufficient.
* The MFB wiring is faulty.

e Setting 1 (MFB control)
The motor is controlled by actually measured MFB. If the MFB burnout alarm
(ALQ7) occurs, the MFB is changed to “150%" so that the relay on the close side
isawaysturned ON. When using this setting, the setup (C60) isset at “1” to
perform the motor auto adjust.
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Setting 2 (Estimated position control)

» The motor is aways controlled in the estimated position control status.
Regardless of the presence of the MFB wiring, the motor position is controlled
by the estimated MFB value.

* When using this setting, [C63: Motor full close-full open time] must be input
correctly.

» The MFB burnout alarm does not occur.

 The error between the actual motor opening and estimated MFB value is
corrected by forcibly moving the motor continuously in the close or open
direction when the MV is 0.0% or 100%.

Setting 3 (Estimated position control + Position adjustment at power ON)
When the power isturned ON, the relay on the close sideis kept turned ON for a
period of time set in [C63: Motor full close-full open time] to make “0%” of the
estimated MFB matched with the motor opening. Subsequent operation is the
same as that described for setting 2 (Estimated position control).

m Position proportional dead zone

Item (Bank) Display Contents Initial value User level
Position proportionaldead |1~ L 7 | 0.5t0 25.0% 10.0% Simple,
zone LoJu Standard,
(Setup bank) High function

« When the control output type is R1 (motor drive relay output), the display and
setting can be performed. However, if [C59: Motor long life mode] isset at “1”
(aiming at the service life of the potentiometer), the display and setting cannot be
performed.

The dead zone between the motor open and motor close in the position
proportional control is set.

For setting reference, this dead zone is changed when the manual output is output
at aconstant rate. The value, which is obtained when the hunting of the motor is
stopped, is the minimum value of the dead zone.

If the exactly minimum value is set, the motor is always moved, causing the
service life of the motor to be shortened extremely.

The default setting before shipment is“10.0%”. With this default value used as
reference value, the setting is made correctly by taking the control results and
service life of the motor into consideration.

—»| Deadzone |e—

A A
Relay on close Relay on open
side ON side ON
L y » Control output (%)
* *
T * 1/4 of dead zone set value
MFB (%)
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m Motor long life mode

Item (Bank) Display Contents Initial value User level

Motor long life mode I~ L O | O: Aiming at controllability 1 Simple,
(Setup bank) L 1] 1: Aiming at service life of potentiometer Standard,
High function

« When the control output type is R1 (motor drive relay output), the display and
setting can be performed.

* When thissetting isset at “1" (aiming at service life of potentiometer), the values
set in [oUtL: Output variation limit] and [C58: Position proportional dead zone]
becomeinvalid and the value suitable for aiming at the service life of the
potentiometer is calculated automatically.

m Motor auto adjust

Item (Bank) Display Contents Initial value User level

~
[
-

Motor auto adjust r
(Setup bank) L

1 | O: Stop 0 Simple,
! | 1: start Standard,
High function

-
D
[ng

« When the control output type is R1 (motor drive relay output), the display and
setting can be performed. However, when [C57: Position proportional type] is
set at “2" (Estimated position control) or “3" (Estimated position control +
Position adjustment at power ON), the display and setting cannot be performed.

« When using the motor auto adjust function of the position proportional control,
[C61: Input with motor fully closed], [C62: Input with motor fully open], and
[C63: Motor full close-full open time] are set automatically.

« Motor auto adjusting procedures
1. Set“0” or “1” to [C57: Position proportional type].
2. Set “1” to [C60: Motor auto adjust] and press the [enter] key.
When this setup (C60) isaready set at “1”, press the [enter] key twice.

3. The motor auto adjust is then started.

» The upper display shows £ALL and therelay on the close sideisturned ON.

» The motor is moved toward the close side and the MFB count valueis
shown on the lower display. When the counting becomes stable, the fully
closed adjustment is completed. This count value is then written into [C61:
Input with motor fully closed].

» The upper display shows £ AsF and the relay on the open sideis turned ON.

» The motor is moved toward the open side and the MFB count value is shown
on the lower display. When the counting becomes stable, the fully open
adjustment is completed. This count value isthen written into [C62: Input
with motor fully open]. Additionally, a period of time, which has elapsed
from the fully closed position to the fully open position, iswritten into [ C63:
Motor full close-full opentime]. However, if thistime is 240.0s or longer,
“240.0s" is set to this parameter.

» When the motor auto adjust has been completed, the basic display screen
will appear.
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4. To cancel the adjustment, press the [display] key.

When the motor auto adjust is started, keys other than the [display] key used

to cancel the adjustment cannot be operated.

If any of the following arises, each value is returned to its default setting

before shipment and “AL10” is shown as the troubleshooting process.

“AL10" iscleared only when the motor auto adjust is restarted and completed

correctly or when the power is reset.

« The count value between the fully closed position and fully open position is
less than “260".

e Thefully closed count is greater than the fully open count.

» The period of time from the fully closed position to the fully open position is
less than 5s.

e The MFB burnout alarm (AL Q7) is continued or occurs frequently.

» The period of time that the MFB count value becomes stable exceeds 5min.

* The MFB or open/close relay has faulty wiring.
(However, al of faulty wiring cannot be detected as error.)

« Asthe datais written into the motor auto adjust (decimal address: 5260) through
the CPL or MODBUS communication, the starting of the motor auto adjust can
be cancelled. To start the motor auto adjust, “1” iswritten. On the contrary, to
cancel the motor auto adjust, “0” iswritten.

(] Handling Precautions

« If the power to the measuring instrument is turned OFF during motor
auto adjust of the position proportional control, the motor auto adjust
is cancelled when the power is turned ON again.

» Even though the AUTO/MANUAL mode, RUN/READY mode, or
LSP/RSP is changed during motor auto adjust, the motor auto adjust
is continued.
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m Motor wiring and motor auto adjust operation

5-108

For wiring method between the motor and controller, two kinds of wiring
methods, direct wiring and reverse wiring, are provided as described below.
The direct wiring means that the motor is rotated clockwise (CW, ) asthe
output of the controller increases.
If it isrequired to rotate the motor counterclockwise according to the control
contents, such as cooling control, two kinds of methods are provided as described
below.

» The wiring is not changed and the control action direction is changed on the

controller side.

» The wiring is changed to construct the reverse wiring.
In this unit, the control action (Direct/Reverse) can be changed.
If the direct wiring is used for the wiring to the motor, the thinking way of each
control is simplified and the trouble can be solved easily.
Therefore, it is recommended to perform the direct wiring where possible.

Direct wiring Reverse wiring

Se oo Mabago

AC24V, AC24V,
2 515 Y T G Y T
CW CCW CwW cCcw
— ANNN— —
cw CcCcw cw ccw
Open Close Open Close
Motor Motor

CW: Clock Wise (Clockwise, ™)
CCW: Counter Clock Wise (Counterclockwise, *)

This unit has functions (ALO7, AL10) that detect incorrect wiring with the motor
and the MFB burnout or short-circuit.

In the same manner as described for the direct wiring, the unit judges the reverse
wiring as correct and does not give any alarm.

Additionally, when [C57: Position proportional type] is set at [0: MFB control +
estimated position control], the operation continues even though the MFB burnout
is detected.

The following Tables summarize symptoms of each wiring method during motor
auto adjust ([C60: Motor auto adjust] is set at [1: Start]).

At thistime, note that the motor is started from the fully closed position (position
where the motor rotated counterclockwise fully). Numeric values shown in the
lower display column of the Tables show examples. Thelit LED column in the
Tables shows examples with initial values of the DO Assignment, that is, control
output 1 uses the open side and control output 2 usesthe close side. Additionally,
the alarm is shown after the motor has been closed or opened fully.
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e Correct direct wiring

Upper display | Lit LED Lower display Motor motion Remarks
CRCL ot2 Decreases like 2000 CCwW When the motor is moved CCW with
- 1500 and becomes “ot2” lit, the motor terminals 1 and 2
! stable. are the direct wiring.
LRaP otl Increases like 1500 —» [ CW
3500 and becomes
stable.

e Correct reverse wiring

Upper display | Lit LED Lower display Motor motion Remarks
LACL ot2 Decreases like 3500 cw When the motor is moved CW with 1
- 1500 and becomes and 2 connected reversely, G and Y
! stable. connected reversely, and “ot2” lit, the
CRaP otl Increases like 1500 -~ | CCW motor terminals 1 and 2 are the
3500 and becomes reverse wiring.
stable.

e Alarm indications and causes due to incorrect wiring

Upper display | Lit LED Lower display Motor motion Alarm indication Cause
CACL ot2 Increases and ccw AL D GandY are
becomes stable. connected
reversely.
CRaF otl Decreases and CW

becomes stable.

CARCL ot2 Increases and CCw None. T and G are
becomes stable. However, the MFB connected
! value does not meet | reversely.
CAcP otl Decreases and Cw the motor opening.
becomes stable.
CARCL ot2 Decrease or increase | CCW AL ! or none. TandY are
is unclear. connected
¢ (Motor motion is reversely.
CAcP otl changed before fully cw
closed or opened.)
CRCL ot2 Increases and CW AL D 1land 2 are
becomes stable. connected
! reversely.
CAaP otl Decreases and CcCcw
becomes stable.
CACL ot2 Increases and CW AL D land 2 are
becomes stable. connected
L reversely; T and
CRoP otl Decreases and ccw G are
becomes stable. connected
reversely.
CACL ot2 Decrease or increase | CW A1 !0 or none. 1and 2 are
is unclear. connected
L (Motor motion is reversely; T and
CAaf Ootl changed before fully CCw Y are connected
closed or opened.) reversely.
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m Input with motor fully closed and input with motor fully open

Item (Bank) Display Contents Initial value User level
Input with motor fully I~ = 1| 0to9999 1000 Simple,
closed Lo Standard,
(Setup bank) High function
Input with motor fully ’:' ,I:' ,_'t 0 to 9999 3000

closed
(Setup bank)

« When the control output type is R1 (motor drive relay output), the display and
setting can be performed. However, if [C57: Position proportional type] is set at
“2" (Estimated position control) or “3” (Estimated position control + Position
adjustment at power ON), the display and setting cannot be performed.

« If you use the motor auto adjust function of the position proportional control,
these parameters can be set automatically. Additionally, they can also be set
manually in the same manner as described for normal set values.

Note

For details about motor auto adjust,
£ refer tom Motor auto adjust (on page 5-106).

m  Motor full close-full open time

Item (Bank) Display Contents Initial value User level
Motor full close-full open ~ T 2| 5.0to240.0s 30.0s Simple,
time Loud Standard,
(Setup bank) High function

« When the control output type is R1 (motor drive relay output), the display and
setting can be performed.

* When using the motor auto adjust function of the position proportional control
with [C57: Position proportional type] set at “0” (MFB control + Estimated
position control) or “1” (MFB control), the motor full close-full open time can be
set automatically. Additionally, thistime can aso be set manually in the same
manner as described for normal set values.

Note

For details about motor auto adjust,
£ refer tom Motor auto adjust (on page 5-106).

* When [C57: Position proportional type] isset at “2" (Estimated position control)

or “3" (Estimated position control + Position adjustment at power ON), the
actually measured motor full opentimeis set.
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6 -1

List of Operation Displays

The following shows the meanings of the values stated in the “User Level” column:
0: Simple, Standard, and High function configuration
1: Standard and High function configuration
2: High function configuration

m Operation displays

LIST OF DISPLAYS AND SETTING DATA

sub setting

than the following values:

0 to 9999U: Set value is an absolute
value.

-199.9 to +999.9%: Set value is MV.

Display Iltem Contents Initial | User Remarks
value | level
Upper display: PV | SP (Target value) SP low limit (C07) to SP high limit 0 0 Whether or not this item is
Lower display: SP (C08) displayed is selected by the
PV/SP display setup (C74).
Lep! LSP group number 1 to LSP system group (C30, Max. 8) 1 0 Displayed when LSP system
. (1st digit: Value at the group (C30) is “2” or more.
(Display right end digit) The lower display shows the
example) LSP set value corresponding
Lower display: to the LSP group number.
LSP Whether or not this item is
displayed is selected by the
PV/SP display setup (C74).
r_'”i: ! Step No. and step Setting is disabled. 1 0 Regardless of the soak or
-7 remain time Upper display shows the step No. (1 ramp operation, the remain
(Display to 8), and distinction among the soak, time is displayed in step time
example) up ramp, and down ramp on the right unit (setup C33). When the
Lower display: of “St.”. Lower display shows the unit is 1s, “min.s” is
Step remain time soak remain time or ramp remain displayed. When the unit is
time. 1min, “h.min” is displayed.
Upper display: MV (Manipulated -10.0 to +110.0% — 0 In the ON/OFF control (CtrL
PV Variable) Setting is disabled in AUTO mode. =0), "100.0" is displayed at
Lower display: (Numeric value does not flash.) ON and "0.0" is displayed at
M Setting is enabled in MANUAL mode. OFF. Whether or not this
(Numeric value flashes.) item is displayed is selected
by the MV display setup (C75).
HERL Heat MV (Manipulated| Setting is disabled. — 0 | This item is displayed when
Variable) -10.0 to +110.0% using the Heat/Cool control
(C26=1).
- ; Whether or not this item is
Lool \Sgﬁlam;/) (Manipulated 0 displgyed is selected by the
MV display setup (C75).
kL MFB (Motor opening | Setting is disabled. — 0 Displayed when the output
feedback value) -10.0 to +110.0% type is the position

Flashing when the value is 0.0 to proportional output.

100.0% during estimate. Whether or not the MFB is
displayed is selected using
the MV display setup (C75).

Upper display: AT progress display Setting is disabled. — 0 Displayed during execution of
PV (1st digit = Numeric Lower display shows the AT progress AT. (The display is continued
o 1 value at right end value on the right of “At”. even after completion of AT.)
oo digit) 1 - : During execution of AT (Value is Whether or not this item is
(Display decreased.) displayed is selected by the
example) 0: Completion of AT MV display setup (C75).
,'_’,': ! CT (Current trans- Setting is disabled. — 0 Displayed when the optional
former) current value 1 model has two current
transformer points.
—— Whether or not this item is
:': t E' %-rrrrggrl)]rgﬁ:]rtetr:?czlue 5 Setting is disabled. - 0 displayed is selected by the
CT display setup (C78).
E ! Internal Event 1 The allowable setting range may vary 0 0 Setting required by the
- main setting depending on the operation type of operation type of the internal
- the internal event. event is displayed.
£ i5h Internal Event 1 -1999 to +9999U: Set value is other 0 0 Whether or?]o%/this item is

displayed is selected by the
EV display setup (C76).
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Display Item Contents Initial [ User Remarks
value | level
= Timer remain time 1 | Setting is disabled. — 0 | Whether or not this item is
Upper display: Displays the displayed is selected by the
distinction between ON delay and timer remain time display
OFF delay next to “t1.”. setup (C77).
Lower display: Displays in the unit “ris displayed at the right
(any of 0.1s, s, and min), which is end digit when using the ON
determined according to the delay delay time.
time unit of internal event 1 (3rd digit “L” is displayed at the right
of E1.C3). end digit when using the OFF
delay time.
EZ Internal Event 2 The allowable setting range may vary 0 0 Setting required by the
main setting depending on the operation type of operation type of the internal
p— the internal event. event is displayed.
E25h Internal Event 2 -1999 to +9999U: Set value is other 0 O | Whether or not this item is
sub setting than the following values: displayed is selected by the
0 to 9999U: Set value is an absolute EV display setup (C76).
value.
-199.9 to +999.9%: Set value is MV.
Lz Timer remain time 2 Setting is disabled. — 0 | Whether or not this item is
- Upper display: Displays the displayed is selected by the
distinction between ON delay and timer remain time display
OFF delay next to “t2.”. setup (C77).
Lower display: Displays in the unit “I" " is displayed at the right
(any of 0.1s, s, and min), which is end digit when using the ON
determined according to the delay delay time.
time unit of internal event 2 (3rd digit “L" is displayed at the right
of E2.C3). end digit when using the OFF
delay time.
]._' _.'; Internal Event 3 The allowable setting range may vary 0 0 Setting required by the
main setting depending on the operation type of operation type of the internal
E— the internal event. event is displayed.
£35b Internal _Event 3 -1999 to +9999U: Set value is other 0 0 Whether or not this item is
sub setting than the following values. displayed is selected by the
0 to 9999U: Set value is an absolute EV display setup (C76).
value.
-199.9 to +999.9%: Set value is MV.
- _.'It Timer remain time 3 Setting is disabled. — 0 Whether or not this item is
- Upper display: Displays the displayed is selected by the
distinction between ON delay and timer remain time display
OFF delay next to “t3.”. setup (C77).
Lower display: Displays in the unit “I' " is displayed at the right
(any of 0.1s, s, and min), which is end digit when using the ON
determined according to the delay delay time.
time unit of internal event 3 (3rd digit “L” is displayed at the right
of E3.C3). end digit when using the OFF
delay time.
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List of Parameter Setting Displays

The following shows the meanings of the values stated in the “User Level” column:
0: Simple, Standard, and High function configuration
1. Standard and High function configuration

2: High function configuration

Theinitial value may vary depending on the model No.

m Mode bank

Bank selection: oo

-

-

Display

Iltem

Contents

Initial
value

User
level

Remarks

A--A

AUTO/MANUAL

AUto: AUTO mode
MAnN: MANUAL mode

AUTO

Displayed when the control
method is other than the
ON/OFF control (CtrLz0).
Whether or not this item is
displayed is selected by the
display mode setup (C73).

T Tr

RUN/READY

run: RUN mode
rdy: READY mode

RUN

Whether or not this item is
displayed is selected by the
display mode setup (C73).

L-Tr

LSP/RSP

LSP: LSP mode
rSP: RSP mode

LSP

When the model provides the
RSP input, the display is
possible.

Whether or not this item is
displayed is selected by the
display mode setup (C73).

22
e

AT stop/start

At.oF: AT stop
At.on: AT start

AT
stop

Displayed when the control
method is other than the
ON/OFF control (CtrLz0).
Whether or not this item is
displayed is selected by the
display mode setup (C73).

]
]
=
=

Release all DO
latches

Lt.on: Latch continue
Lt.oF: Latch release

Latch
con-
tinue

All DO latches such as
control outputs (relay and
voltage pulse) and event
outputs can be released.
Whether or not this item is
displayed is selected by the
display mode setup (C73).

~=
Dy

Communication DI

dl.oF: OFF
dl.on: ON

OFF

Whether or not this item is
displayed is selected by the
display mode setup (C73).
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m SP bank
Bank selection: 5 P
Display Iltem Contents Initial | User Remarks
value | level
-5F RSP Setting is disabled. — 0 Displayed when the optional
model provides the RSP
input.

=) or PID group No. (For 1to8 1 1 Displayed when the optional

RSP) model provides the RSP
input, the control is other
than ON/OFF control
(CtrL£0), and the zone PID is
not used (C24=0).

bt SP of LSP 1 group SP low limit (CO7) to SP high limit 0 0
(Co8)

Frodl PID group No. (For 1to8 1 1 Displayed when the control is

LSP1) other than ON/OFF control
(CtrL#0) and the zone PID is
not used (C24=0).

Py Ramp (For LSP1) 0 to 9999 (The decimal point position 0 2 Displayed when the SP ramp
is determined by the decimal point type (C31) is “1” or more.
position of PV and the SP ramp unit.)

= ,',-',_ H Time (For LSP1) 0.0 t0 999.9 (The time unit of the step 0 2 Displayed when the SP ramp
operation is “0.1s".) type (C31) is “2” or more.

0 to 9999 (The time unit of the step
operation is “1s” or “1min”.)

SR-Z SP of LSP 2 group Same as LSP1 group. 0 0 | Displayed Whe(rg:ghoe) LSF2>

— = system group is “2" or

Flds PID group No. (For LSP2) 1 1 more and the same

_ o3 Ramp (For LSP2) 0 2 conditions as those for the

’ L -

= - LSP1 group are satisfied.

e Ta T Time (For LSP2) 0 2

- 0 group ame as group. isplayed when the

= _3, SP of LSP 3 S LSP1 0 0 Displayed wh he LSP

system group (C30) is “3" or

P43 PID group No. (For LSP3) 1 TR chongifs b éame)

maF Ramp (For LSP3) 0 2 | conditions as those for the

=S - LSP1 group are satisfied.

=l Time (For LSP3) 0 2

cFp-y SP of LSP 4 group Same as LSP1 group. 0 0 Dis$layed whe(rcl:ghoe) LSIZ

TR system group is “4” or

FloAad PID group No. (For LSP4) 1 1 more and the same

ey =YX Ramp (For LSP4) 0 2 conditions as those for the

= - LSP1 group are satisfied.

ol Time (For LSP4) 0 2

crp-g SP of LSP 5 group Same as LSP1 group. 0 0 Distplayed Whe(r1ct3h0e) LSI;

o1 JC system group is “5" or

Plods PID group No. (For LSP5) 1 1 more and the same

FAbC Ramp (For LSP5) 0 2 conditions as those for the

— = = - LSP1 group are satisfied.

LRk Time (For LSP5) 0 2

crP-E SP of LSP 6 group Same as LSP1 group. 0 0 Displayed when the LSP

system group (C30) is “6” or
=TT PID group No. (For LSP6) 1 TR chtngifhs b éame)

= pE Ramp (For LSP6) 0 2 conditions as those_fo_r the

— - LSP1 group are satisfied.
L lnk Time (For LSP6) 0 2
cr-7 SP of LSP 7 group Same as LSP1 group. 0 0 Dis$layed whe(rcl:ghoe) LSI;
] system group is “7" or

g PID group No. (For LSP7) 1 1 more and the same

AP Ramp (For LSP7) 0 2 | conditions as those for the

= - LSP1 group are satisfied.

LA Time (For LSP7) 0 2

cF-5 SP of LSP 8 group Same as LSP1 group. 0 0 Distplayed Whe(nct3h0e) LSI;

TRT= system group is “8" or

Fl 45 PID group No. (For LSP8) 1 1 more and the same

- ,:,pE,i Ramp (For LSP8) 0 2 conditions as those for the

= - LSP1 group are satisfied.

L 1AR Time (For LSP8) 0 2




m Event bank
Bank selection:  F,,
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OFF delay time

Display Iltem Contents Initial | User Remarks
value | level
E ! Internal Event 1 -1999 to +9999 0 0 Necessary settings are
main setting The decimal point position may vary displayed according to
so that it meets the operation type of Internal Event 1 operation
Lok Internal Event 1 the internal event. 0 0 type (E1.C1).
L sub-setting The above value becomes 0 to 9999
in some operation types.
E HY Internal Event 1 0 to 9999 5 0
Hysteresis The decimal point position may vary
so that it meets the operation type of
the internal event.
£ lon Internal Event 1 0.0 t0 999.9 0 2
o ON delay time (Delay unit is 0.1s.)
Co_rC Internal Event 1 0109999 0 2
= OFF delay time (Delay unit is other than 0.1s.)
£ ,_:/ Internal Event 2 Same as Internal Event 1. 0 0 Necessary settings are
- main setting displayed according to
= Internal Event 2 operation
- JCL Internal Event 2 0 0
ke sub-setting type (E2.C1).
EZHY Internal Event 2 5 0
Hysteresis
[ Internal Event 2 0 2
C.O0 h
- ON delay time
[ Y g Internal Event 2 0 2
Eco :
OFF delay time
E :‘,r Internal Event 3 Same as Internal Event 1. 0 0 Necessary settings are
main setting displayed according to
T Internal Event 3 0 0 Internal Event 3 operation
= sub-setting type (E3.C1).
E M Internal Event 3 5 0
- T Hysteresis
Edon Internal Event 3 0 2
- ON delay time
[} Internal Event 3 0 2
3.0 f
- ! OFF delay time
Eu Internal Event 4 Same as Internal Event 1. 0 0 Necessary settings are
- main setting displayed according to
= ,_’5’,_’ Internal Event 4 0 0 InternEIAfEe/int 4 operation
- sub-setting type (E4.C1).
EdHyY Internal Event 4 5 0
) Hysteresis
(W] Internal Event 4 0 2
Loan ON delay time
(g W Internal Event 4 0 2
EHoF :
o OFF delay time
EL Internal Event 5 Same as Internal Event 1. 0 0 Necessary settings are
- main setting displayed according to
CCCL Internal Event 5 0 0 Internal Event 5 operation
£35b sub-setting type (E5.C1).
EoHy Internal Event 5 5 0
Hysteresis
C - Internal Event 5 0 2
£hon ON delay time
ECaF Internal Event 5 0 2

(To be continued to the next page.)



Chapter 6. LIST OF DISPLAYS AND SETTING DATA

Display Item Contents Initial | User Remarks
value | level
EE Internal Event 6 Same as Internal Event 1. 0 0 Necessary settings are
main setting displayed according to
CCCL Internal Event 6 0 0 Internal Event 6 operation
a] h
o0 sub-setting type (E6.C1).
EEHY Internal Event 6 5 0
- Hysteresis
CCAn Internal Event 6 0 2
i ON delay time
EEaF Internal Event 6 0 2
o OFF delay time
E7 Internal Event 7 Same as Internal Event 1. 0 0 Necessary settings are
main setting displayed according to
- Internal Event 7 operation
[t g Internal Event 7 0 0
£ i5h sub-setting type (E7.C1).
E Ty Internal Event 7 5 0
: Hysteresis
Elan Internal Event 7 0 2
ON delay time
E 70 E Internal Event 7 0 2
- OFF delay time
co Internal Event 8 Same as Internal Event 1. 0 0 Necessary settings are
- main setting displayed according to
COrC Internal Event 8 0 0 | Internal Event 8 operation
£83b sub-setting type (E8.C1).
E E’H o Internal Event 8 5 0
= - Hysteresis
[l x . Internal Event 8 0 2
£don ON delay time
Co-F Internal Event 8 0 2
oo OFF delay time
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m PID bank
Bank selection: F'} A
Display Item Contents Initial | User Remarks
value | level
- Proportional band 0.1 to 999.9% 5.0 0 Displayed when the control
(PID 1) method is other than the
T Integral time (PID 1) | O to 9999s or 0.0 to 999.9s (Note) 120 | o | ON/OFF control (CtrLz0).
(No integration control action when
set at "0".)
-1 Derivative time 0 to 9999s or 0.0 to 999.9s (Note) 30 0
(PID 1) (No derivative control action when set
at"0".)
FE- ! Manual reset (PID 1) |-10.0 to +110.0% 50.0 0 Displayed when the control
method is other than the
ON/OFF control (CtrL#0) and
the | (Integral time) in the
same PID group is “0".
al - | MV low limit (PID 1) -10.0 to +110.0% 0.0 1 Displayed when the control
— method is other than the
aH- 1 MV high limit (PID 1) [ -10.0 to +110.0% 100.0 ONJ/OFF control (CtrL#0) or
F-r Proportional band for | 0.1 to 999.9% 5.0 0 | Displayed when the control
' cool side (PID 1) method is other than the
) - Integral time for cool | 0 to 9999s or 0.0 to 999.9s (Note) 120 0 ON/OFF control (CtrL#0) and
L ! ; . ; the Heat/Cool control is used
side (PID 1) (No integration control action when _
o (C26 = 1).
set at "0".)
a- ,'L' Derivative time for 0 to 9999s or 0.0 to 999.9s (Note) 30 0
cool side (PID 1) (No derivative control action when set
at"0")
ab Ir Output low limit for -10.0 to +110.0% 0.0 1
cool side (PID 1)
aH ,’[_' Output high limit for -10.0 to +110.0% 100.0 1
cool side (PID 1)
F- Proportional band Same asPID 1 5.0 0 |SameasPID1
(PID 2)
-2 Integral time (PID 2) 120 0
a-7 Derivative time 30 0
(PID 2)
FE-2 Manual reset (PID 2) 50.0 0
at -2 MV low limit (PID 2) 0.0 1
aH-7 MV high limit (PID 2) 1000 [ 1
P-2r Proportional band for 5.0 0
cool side (PID 2)
) -2r Integral time for cool 120 0
side (PID 2)
a-2r Derivative time for 30 0
cool side (PID 2)
alL 2l Output low limit for 0.0 1
cool side (PID 2)
an2r Output high limit for 100.0 1
cool side (PID 2)

(Note) For presence of the decimal point, when [C23: PID Decimal
point position] is set at “0”, the decimal point does not exist.
When this setting is set at “1”, the decimal point exists.

(To be continued to the next page.)
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Display Item Contents Initial | User Remarks
value | level
oo 3 Proportional band Same as PID 1 5.0 0 |SameasPID1
(PID 3)
-3 Integral time (PID 3) 120 0
a-3 Derivative time 30 0
(PID 3)
~E-3 Manual reset (PID 3) 500 1] ©
al -3 MV low limit (PID 3) 0.0 1
aH-3 MV high limit (PID 3) 1000 1
bo3r Proportional band for 5.0 0
cool side (PID 3)
y-3r Integral time for cool 120 0
side (PID 3)
d-3r Derivative time for 30 0
cool side (PID 3)
al Ir Output low limit for 0.0 1
cool side (PID 3)
aH3Ir Output high limit for 1000 1
cool side (PID 3)
[ Proportional band Same as PID 1 5.0 0 |SameasPID1
(PID 4)
[y Integral time (PID 4) 120 0
a-4 Derivative time 30 0
(PID 4)
~E-u Manual reset (PID 4) 500 ©
al -4 MV low limit (PID 4) 00 ] 1
aH-Y MV high limit (PID 4) 1000 1
poyr Proportional band for 5.0 0
cool side (PID 4)
) -ur Integral time for cool 120 0
side (PID 4)
4-4r Derivative time for 30 0
cool side (PID 4)
aluyr Output low limit for 0.0 1
cool side (PID 4)
aHur Output high limit for 1000 1
cool side (PID 4)
= Proportional band Same as PID 1 5.0 0 |SameasPID1
(PID 5)
i-c Integral time (PID 5) 120 0
4-5 Derivative time 30 0
(PID 5)
~E-C Manual reset (PID 5) 500 | O
al -5 MV low limit (PID 5) 0.0 1
aH-§ MV high limit (PID 5) 1000 1
p-cr Proportional band for 5.0 0
cool side (PID 5)
;) -Ccr Integral time for cool 120 0
side (PID 5)
d-5r Derivative time for 30 0
cool side (PID 5)
al or Output low limit for 0.0 1
cool side (PID 5)
aHGSr Output high limit for 1000( 1
cool side (PID 5)
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Display Iltem Contents Initial | User Remarks
value | level
F-E Proportional band Same as PID 1 5.0 0 |SameasPID1
(PID 6)
-5 Integral time (PID 6) 120 0
ad-5 Derivative time 30 0
(PID 6)
rE-5 Manual reset (PID 6) 50.0 0
al -5 MV low limit (PID 6) 00 [ 1
aH-E MV high limit (PID 6) 100.0 1
P-Er Proportional band for 5.0 0
cool side (PID 6)
;) -ERr Integral time for cool 120 0
side (PID 6)
a-Er Derivative time for 30 0
cool side (PID 6)
alL &l Output low limit for 0.0 1
cool side (PID 6)
anEr Output high limit for 100.0 1
cool side (PID 6)
-7 Proportional band Same as PID 1 5.0 0 |SameasPID1
(PID 7)
-7 Integral time (PID 7) 120 0
a-7 Derivative time 30 0
(PID 7)
FE-1 Manual reset (PID 7) 50.0 0
al -1 MV low limit (PID 7) 00 | 1
aH-1 MV high limit (PID 7) 1000] 1
P-ar Proportional band for 5.0 0
cool side (PID 7)
;- ar Integral time for cool 120 0
side (PID 7)
a-r Derivative time for 30 0
cool side (PID 7)
ab Ir Output low limit for 0.0 1
cool side (PID 7)
aHar Output high limit for 1000 1
cool side (PID 7)
F-5 Proportional band Same as PID 1 5.0 0 |SameasPID1
(PID 8)
I-F Integral time (PID 8) 120 0
d-8 Derivative time 30 0
(PID 8)
rE-R Manual reset (PID 8) 50.0 0
al -8 MV low limit (PID 8) 0.0 1
aH-5 MV high limit (PID 8) 1000 1
P-ABr Proportional band for 5.0 0
cool side (PID 8)
} -RBr Integral time for cool 120 0
side (PID 8)
4-8r Derivative time for 30 0
cool side (PID 8)
alLBr Output low limit for 0.0 1
cool side (PID 8)
aHBr Output high limit for 100.0 1
cool side (PID 8)
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m Parameter bank

oo 0

Bank selection: F M- H

Display Iltem Contents Initial | User Remarks
value | level
kAL Control method 0: ON/OFF control 0 0 The initial value is “0” when
1: Fixed PID or the control output uses only
1 one point and is the relay
output. The initial value is “1”
in other cases.
AEal MV low limit at AT -10.0 to +110.0% 0.0 0 Disg}lage_d \A{Eenttr?e ct?]ntrol
oL N o method is other than the
HEaH MV high limit at AT 10.0 to +110.0% 100.0 ON/OFF control (CtrL0).
a FF Differential 0 to 9999U 5 0 Displayed when the control
(for ON/OFF control) method is the ON/OFF
aFFCo ON/OFF control ~1999 to +9999U 0 2 | control (Ctr.=0).
action point offset
s PV filter 0to 120.0s 0.0 0
-H PV ratio 0.001 to 9.999 1.000 1
}_—, H PV bias -1999 to +9999U 0 0
Lz RSP filter 0.0 to0 120.0s 0.0 0 Displayed when the model
rovides the RSP input.
r ,q,_:' RSP ratio 0.001 to 9.999 1.000 1 P P
H 2 RSP bias -1999 to +9999U 0 0
}_' un Time prqportional 0:1s unit‘ 0 2 Displayed when MV1 (time
cycle unit 1 1: Cycle fixed at 0.5s. proportional output (heat) of
(for MV1) 2: Cycle fixed at 0.25s. Heat/Cool control) is
3: Cycle fixed at 0.1s connected to the relay
If the set value is other than “0”, the control output, voltage pulse
time proportional cycle 1 (Cy) cannot output, or event output in the
be set. DO Assignment.
ru Time proportional 5 to 120s (Output destination of MV1 10 0 | The initial value of time
cycle 1 includes the relay output.) or proportional cycle 1 is “10”
(for MV1) 1 to 120s (Output destination of MV1 2 when the control output is the
does not include the relay output.) relay output. The initial value
If the time proportional unit 1 (CyU) # is “2" in other cases.
0, this setting becomes invalid and
the setting becomes impossible.
munz Time proportional 0: 1s unit 0 2 Displayed when the
cycle unit 2 1: Cycle fixed at 0.5s. Heat/Cool control is used
(for MV2) 2: Cycle fixed at 0.25s. (C26=1) and MV2 (time
3: Cycle fixed at 0.1s proportional output (heat) of
If the set value is other than “0”, the Heat/Cool control) is
time proportional cycle 2 (Cy2) connected to the relay
cannot be set. control output, voltage pulse
uz Time proportional 5 to 120s (Output destination of MV2 10 0 gﬁ?t[ﬁl output, or event
cycle 2 includes the relay output.) or Thepinitial value of time
(for MV2) 1 to 120s (Output destination of MV2 2 roportional cvele 2 is “10”
does not include the relay output.) \F/)vhgn the mod):el has one
If the time proportional unit 2 (CyU2) control outout point. The
# 0, this setting becomes invalid and initial valuepis p2 in.other
the setting becomes impossible.
cases.
ERLY Time proportional 0: Controllability aiming type 0 2 The initial value is “1” when
cycle mode 1: Actuator service life aiming type or control output 1 is the relay
(Only one ON/OFF operation within 1 output. The initial value is “0”
time proportional cycle) in other cases.
allEL Output variation limit | 0.0: No limit. 0.0 2 Not displayed when the
0.1 to 999.9%/s model provides the motor
drive relay output and
[aiming at service life of
potentiometer] is set
(C59=1).
Y= SP ramp-up 0.0 2 | Time unit of the ramp is
0.0 to 999.9U selected by the SP ramp unit
—— “ " (C32). Displayed when the
[~y = SP ramp-down (No ramp when set at “0.0U") 0.0 2 | SP ramp type is set at
“standard” (C31=0).
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m Extended tuning bank

Bank selection: [ -

Chapter 6. LIST OF DISPLAYS AND SETTING DATA

Display Iltem Contents Initial | User Remarks
value | level
REEY AT type 0: Normal (Standard control 1 0 Displayed when the control
characteristics) method is other than the
1: Immediate response (Control ON/OFF control (CtrLz0).
characteristics that respond The initial value of “At-d” is
immediately to external “0.00” when the control
disturbance.) output type is R1.
2: Stable (Control characteristics The initial value of “At-d” is
having less up/down fluctuation of “1.00” when the control
PV) output type is other than R1.
dFka Just-FITTER settling | 0.00 to 10.00 0.30 2
band
cFpr g SP lag constant 0.0 t0 999.9 0.0 2
RE-F AT Proportional band | 0.00 to 99.99 1.00 2
adjust
AE-) AT Integral time 0.00 to 99.99 1.00 2
adjust
AE-4 AT Derivative time 0.00 to 99.99 1.00 2
adjust or
0.00
kR Control algorithm 0: PID (Conventional PID) 0 1
1: RationaLOOP
(High-performance PID)
dF o Just-FITTER 0to 100 0 1
overshoot
limit/restraint/control
coefficient
m Zone bank
Bank selection: Zonk
Display Iltem Contents Initial | User Remarks
value | level
- Zone 1 -1999 to +9999U 9999U| 2 Displayed when the zone
PID operation is used
E"-' - E Zone 2 9999U 2 (C24¢0)
2r-3 Zone 3 9999U| 2
-4 Zone 4 9999V 2
2n-5 Zone 5 9999V 2
2n-5 Zone 6 9999U| 2
-7 Zone 7 9999U| 2
2rdF Zone hysteresis 0to 9999 5U 2
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6 -3

List of Setup Setting Displays

The following shows the meanings of the values stated in the “User Level” column:
0: Simple, Standard, and High function configuration
1: Standard and High function configuration
2: High function configuration
Initial value may differ depending on model No.

m Setup bank

Bank selection: 5+ L/F

Display Iltem Contents Initial | User Remarks
value | level
o PV input range type Range of thermocouple: 1 to 26 88 0 For details, refer to the PV
Range of RTD: 41 to 68 Input Range Table (on page
Range of DC voltage and DC current: 5-2).
81 to 84, 86 to 90
oz Temperature unit 0: Celsius (°C) 0 0 | Displayed when the PV input
1: Fahrenheit (°F) range type is thermocouple
or RTD.
o3 Cold junction 0: Cold junction compensation (T/C) 0 2 Displayed when the PV input
compensation (T/C) is performed (internal). range type is thermocouple.
1: Cold junction compensation (T/C)
is not performed (external).
rooq Decimal point position | 0: No decimal point 0 0 | Displayed when the PV input
1: 1 digit after decimal point type is DC voltage/DC
2: 2 digits after decimal point current or thermocouple/RTD
3: 3 digits after decimal point having the range with the
(Range with decimal point of decimal point.
thermocouple/RTD: 0 to 1)
rons PV input range low When the PV input range type is 0 0
limit thermocouple or RTD, the input
range low limit selected with the PV
input range type (CO01) is displayed,
but the setting is disabled.
When the PV input range type is DC
voltage/DC current, a value ranging
from —1999 to +9999 is set.
r nE PV input range high When the PV input range type is 1000 0
limit thermocouple or RTD, the input
range high limit selected with the PV
input range type (C01) is displayed,
but the setting is disabled.
When the PV input type is DC
voltage/DC current, a value ranging
from —1999 to +9999 is set.
oo SP low limit PV inp#_t La?ge low limit to PV input 0 1
] SP high limit range nigh fimit 1000 1
rong PV square root 0.0 to 100.0 0.0 2 | Displayed when the PV input
extraction dropout (PV square root extraction is not range type is DC voltage/DC
performed when set at “0.0".) current.
ron RSP input type 0: 4 to 20mA 0 0 | Displayed when the model
1: 0 to 20mA provides the RSP input.
2:0to 5V
3:1to 5V
4:0to 10V
o RSP input range low | -1999 to +9999U 0 0
limit
rolz RSP input range high | -1999 to +9999U 1000 0
limit
oo Control action 0: Reverse action (Heat) 0 0 Displayed when the heat/cool
(Direct/Reverse) 1: Direct action (Cool) control is not used (C26=0).
ros Output operation at 0: Control calculation is continued. 0 2
PV alarm 1: Output at PV alarm is output.
[ Output at PV alarm -10.0 to +110.0% 0.0 2
o7 Output at READY -10.0 to +110.0% 0.0
- (Heat)
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Display Item Contents Initial [ User Remarks
value | level
r IR Output at READY -10.0 to +110.0% 0.0 1 | Displayed when the control
(Cool) method is other than the
ON/OFF control (CtrL#0) and
the heat/cool control (C26 =
1) is used.
L Output operation at 0: Bumpless transfer 0 1 Displayed when the control
changing Auto/Manual | 1: Preset method is other than the
20 Preset MANUAL -10.0 to +110.0% 00or| 1 |ONOFF control (CtrLz0).
value (Used when the operation mode is 50.0 When the operation mode is
the MANUAL mode at power ON.) the MANUAL mode at power
el I il ouut T oA 5 > ON, the preset MANUAL
LoCo put type Auto value (C20) becomes the
(mode) of PID control | 1: N(_)@ |n|t|a||zed. _ Manipulated Variable (MV).
2: Initialized (If SP value different
from the current value is input.)
r 22 Initial output of PID -10.0 to +110.0% 0.0 or 2
control 50.0
r 23 PID Decimal point 0: No decimal point 0 2 Displayed when the control
position 1: 1 digit after decimal point method is other than the
(Decimal point of integral time and ON/OFF control (CtrL#0).
derivative time)
24 Zone PID operation | O: Disabled. 0 2
1: Changed by SP.
2: Changed by PV.
25 Heat/Cool control 0: Not used. 0 0 Displayed when the control
1: Used. method is other than the
ON/OFF control (CtrL#0).
When set at “1”, the control
action is set to the reverse
action (C14 = 0), the preset
MANUAL value (C20) is set
to “50.0", and the initial
output of the PID control
(C22) is changed to “50.0".
r 27 Heat/Cool selection 0: Normal 0 1 | Displayed when the
1: Energy saving Heat/Cool control is used
28 Heat/Cool control -100.0 to +100.0% 00 | o |(C26=1).
dead zone
29 Heat/Cool control -10.0 to +110.0% 50.0 2
change point
ro3n LSP system group 1t08 1 0
r 31 SP ramp type 0: Standard 0
1: Multi-ramp
2: Step operation
When the power is turned ON
again, the step operation is
stopped (READY).
3: Step operation
When the power is turned ON
again, the step operation is reset.
roaz SP ramp unit 0: 0.1U/s 1 2 | "0.1U" shows that the
1: 0.1U/min decimal point position of the
2:0.1U/h PV is shifted one digit
rightward.
r o33 STEP time unit 0:0.1s 0 2 | Displayed when the SP ramp
1: 1s (“min. s” is displayed on the type is the step operation
console.) (C31=22).
2: 1min (“h. min” is displayed on the
console.)
ro3y STEP PV start 0: Disabled. 0 2
1: Enabled.
r 35 STEP loop 0: Stop (No loop) 0 2
1: Loop
2: Final step continued. (No loop)

(To be continued to the next page.)
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Display Item Contents Initial [ User Remarks
value | level
r 3k CT1 operation type 0: Heater burnout detection 0 0 Displayed when the optional
1: Current value measurement model has two current
transformer input points.
oI CT1 output 0: Control output 1 0 0 | Displayed when the optional
1: Control output 2 model has two current
2: Event output 1 transformer input points and
3: Event output 2 the CT1 operation type is set
4: Event output 3 to "heater burnout detection”
r IR CT1 measurement 30 to 300ms 30 0 (C36=0).
wait time
roIq CT2 operation type Same as CT1 operation type 0 0 Displayed when the optional
model has two current
transformer input points.
T CT2 output Same as CT1 output 0 0 | Displayed when the optional
model has two current
transformer input points and
the CT2 operation type is set
to "heater burnout detection”
(C39=0).
roui CT2 measurement Same as CT1 measurement wait 30 0
wait time time
oou? Control output 1 Current output 1 0 Displayed when control
range 1: 4 to 20mA output 1 of the model is the
2:0to 20mA current output or continuous
Continuous voltage output voltage output.
1:1to 5V The decimal point position of
2:0to 5V the scaling low limit/high limit
3:0to 10V becomes 1 digit after the
CE] Control output 1 type | 0: MV 0 0 deumzlal point when the
1: Heat MV (for heat/cool control) control output 1 type is
2: Cool MV (for heat/cool control) related to the MV and CT.
3: pV When the control output 1
4: PV before ratio, bias, and filter type is related to the PV and
5 Sp SP, the decimal point
6: Deviation position becomes the same
7: CT1 current value as that of the PV.
8: CT2 current value
9: MFB (including estimated MFB)
rouy Control output 1 -1999 to +9999 0 0
scaling low limit The decimal point position may vary
I g Control output 1 depending on control output 1 type. 100.0 0
scaling high limit
,'_‘ o Control output 2 Same as control output 1. 1 0 Displayed when control
range output 2 of the model is the
YT current output or continuous
I 4H Control output 2 type 3 0 voltage output.
I yg Control output 2 -1999 to +9999 The decimal point position is
scaling low limit The decimal point position may vary same as that of control
= i . output 1.
r oo Control output 2 depending on control output 2 type 1000 0 p
scaling high limit
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: LSP group selection

: Release all DO latches

: LSP/RSP selection

: Communication DI1 selection

Display Item Contents Initial [ User Remarks
value | level
r gz AUX range type Same as control output 1. 1 0 Di?platyefdtr\]/vhen CtihT_aut;(]iliary
- output of the model is the
- J
L 55 AUX type 3 0 | current output or continuous
I gy AUX Value at 0% -1999 to +9999 (The decimal point 0 0 | voltage output. o
output position may vary depending on the 'Lhe decimal phomt prhSltlon is
- CC AUX type.) the same as that of the
r gg AUX Value at 100% 1000 [ 0| ool output 1.
output
,'_- 5 2 Position proportional | 0: MFB control + Estimated position 0 0 Displayed when the model
type control provides the position
1: MFB control proportional output.
2: Estimated position control (MFB
disabled)
3: Estimated position control (MFB
disabled) + Position adjustment at
power ON.
r g5 Position proportional | 0.5 to 25.0% 10.0 0
dead zone
rcq Motor long life mode | 0: Aiming at controllability 1 0
1: Aiming at service life of
potentiometer
- Rn Motor auto adjust 0: Stop 0 0 | Displayed when the model
1: Start provides the position
proportional output.
The motor adjust is stopped
using the [disp] or [mode] key
through the control operation.
It is impossible to write data
through the loader.
r E Input with motor fully | 0 to 9999 1000 0 | Displayed when the model
closed provides the position
I = - proportional output.
I ,l_-',,_ Ionput with motor fully | O to 9999 3000 0 It is impossible to write data
pen
— through the loader.
r k3 Motor full close-full 5.0 to 240.0s 30.0 0
open time
R4 CPL/MODBUS 0: CPL 0 0 Displayed when the optional
1: MODBUS (ASCII format) model has RS-485.
2: MODBUS (RTU format)
r ES5 Station address 0to 127 0 0
(Communication is disabled when set
at "0".))
rE Transmission speed | 0: 4800bps 2 0
1: 9600bps
2:19200bps
3: 38400bps
r R Data format 0: 7 bits 1 0
(Data length) 1: 8 hits
r ERR Data format (Parity) 0: Even parity 0 0
1: Odd parity
2: No parity
r Eq Data format (Stop bit) | 0: 1 bit 0 0
1: 2 bits
[ Response time-out 1 to 250ms 2
r 11 Key operation type 0: Standard type 0 2
1: Special type
ooz [mode] key function 0: Invalid 1 0
1: AUTO/MANUAL selection
2: RUN/READY selection
3: AT Stop/Start
4
5
6
7
8

: Invalid

(To be continued to the next page.)
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Display Item Contents Initial [ User Remarks
value | level

T3 MODE display setup | Whether or not the mode bank setup | 255 1
- is displayed is determined by the
sum of the following weights:
Bit 0: AUTO/MANUAL display
Disabled: 0, Enabled: +1
Bit 1: RUN/READY display
Disabled: 0, Enabled: +2
Bit 2: LSP/RSP display
Disabled: 0, Enabled: +4
Bit 3: AT stop/start display
Disabled: 0, Enabled: +8
Bit 4: Release all DO latches display
Disabled: 0, Enabled: +16
Bit 5: Communication DI1 ON/OFF
display
Disabled: 0, Enabled: +32
Other invalid settings, 0, +64, +128

PV/SP display setup | Whether or not the PV/SP value 15 1
related items are displayed in the
basic display mode is determined by
the sum of the following weights:
Bit 0: PV display
Disabled: 0, Enabled: +1
Bit 1: SP display
Disabled: 0, Enabled: +2
Bit 2: LSP group number display
Disabled: 0, Enabled: +4
Other invalid settings, 0, +8

~

A
-~
g

~
-~

MV display setup Whether or not the PV/SP value 15 1
related items are displayed in the
basic display mode is determined by
the sum of the following weights:
Bit 0: MV display
Disabled: 0, Enabled: +1
Bit 1: Heat MV/cool MV display
Disabled: 0, Enabled: +2
Bit 2: MFB display
Disabled: 0, Enabled: +4
Bit 3: AT progress display
Disabled: 0, Enabled: +8

[}

~d
Dy

EV display setup 0: Internal Event set value is not 0 1
(Setup setting/Setup displayed in the operation display
bank) mode.

1: Set value of Internal Event 1 is
displayed in the operation display
mode.

2: Set values of Internal Events 1 to 2
are displayed in the operation
display mode.

3: Set values of Internal Events 1 to 3
are displayed in the operation
display mode.

-

A Timer remaining time | 0: ON/OFF delay remaining time of 0 1

display setup Internal Event is not displayed in
the operation display mode.

1: ON/OFF delay remaining time of
Internal Event 1 is displayed in the
operation display mode.

2: ON/OFF delay remaining time of
Internal Events 1 to 2 are
displayed in the operation display
mode.

3: ON/OFF delay remaining time of
Internal Events 1 to 3 are
displayed in the operation display
mode.

(To be continued to the next page.)
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Display Item Contents Initial [ User Remarks
value | level
r IR CT display setup 0: CT current value is not displayed 0 1
in the operation display mode.
1: CT1 current value is displayed in
the operation display mode.
2: CT1to 2 current values are
displayed in the operation display
mode.
g User level 0: Simple configuration 0 0
1: Standard configuration
2: High function configuration
- oRn Communication 0: Not used. 0 >
monitoring display 1: Flashing while data is being sent
through RS-485 communication.
2: Flashing while data is being
received through RS-485
communication.
3: Logical OR of all DI statuses
4: Flashing in READY mode
r B Multi Status (MS) 0: Normally open (Normally OFF=0) 39 2
display, Condition (top| 1: Normally close (Normally ON=1)
priority) 2t0 9: Internal event 1 to 8
10 to 13: Undefined.
14: MV1 (ON/OFF, Time proportional
1, Heat-side, OPEN-side output)
15: MV2 (Time proportional 2, Cool-
side, CLOSE-side output)
16 to 17: Undefined.
18 to 21: DI1 to DI4
22 to 25: Undefined.
26 to 30: Internal contact 1 to 5
31 to 33: Undefined.
34 to 37: Communication DI1 to DI4
38: MANUAL
39: READY
40: RSP
41: AT
42: During ramp
43: Undefined.
44: Alarm
45: PV alarm
46: Undefined.
47: [mode] key pressing status
48: Event output 1 terminal status
49: Control output 1 terminal status
r B2 Multi Status (MS) 0: Lit. 1 2
display, Status (top 1: Slow flashing
priority) 2: Flashing twice
3: Fast flashing
4: Left to right
5: Right to left
6: Reciprocating between left and
right
7: Deviation OK
8: Deviation graph
9: MV graph
10: Heat-side MV graph (For
heat/cool control)
11: Cool-side MV graph (For
heat/cool control)
12: MFB graph (including MFB being
estimated)
13: DI monitor
14: Internal contact monitor
15: Internal event monitor

(To be continued to the next page.)
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Display Item Contents Initial [ User Remarks
value | level
r B3 Multi Status (MS) Same as Multi Status (MS) display, 44 2
display, Condition Condition (top priority)
(second priority)
I B4 Multi Status (MS) Same as Multi Status (MS) display, 6 2
display, Status Status (top priority)
(second priority)
r RS Multi Status (MS) Same as Multi Status (MS) display, 1 2
display, Condition Condition (top priority)
(third priority)
r RE Multi Status (MS) Same as Multi Status (MS) display, 9 2
display, Status (third | Status (top priority)
priority)
B Multi Status (MS) 0 to 9999U 5 2
display, deviation
range
I RE Special function 0to 15 0 2
(This value becomes “0” when the
power is turned ON.)
r B4 Zener barrier The value can be changed with the 0.00 2 | Displayed when the PV
adjustment adjustment. range type is RTD and the
The numeric value cannot be directly special function (C88) is set
input with the manual operation. at “5”.
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m Event configuration bank

Bank selection: £ [ F

Display Iltem Contents Initial | User Remarks
value | level

L n]

- No event 0 0
: PV high limit
: PV low limit
: PV high/low limit
: Deviation high limit
: Deviation low limit
: Deviation high/low limit
: Deviation high limit
(Final SP reference)
8: Deviation low limit
(Final SP reference)
9: Deviation high/low limit
(Final SP reference)
10: SP high limit
11: SP low limit
12: SP high/low limit
13: MV high limit
14: MV low limit
15: MV high/low limit
16: CT1 heater burnout/over-current
17: CT1 heater short-circuit
18: CT2 heater burnout/over-current
19: CT2 heater short-circuit
20: Loop diagnosis 1
21: Loop diagnosis 2
22: Loop diagnosis 3
23: Alarm (status)
24: READY (status)
25: MANUAL (status)
26: RSP (status)
27: During AT execution (status)
28: During SP ramp (status)
29: Control direct action (status)
30: ST setting standby (status)
(Invalid in this unit.)
31: During estimate of motor opening
(status)
32: Timer (status)

IHL' ! Internal Event 1
’ Configuration 1
Operation type

NOoO O WNEO

iy
3
Py

Internal Event 1 The digits are determined to 1st digit, | 0000 0
Configuration 2 2nd digit, 3rd digit, and 4th digit from
the right end.

1st digit: Direct/ 0: Direct
Reverse : Reverse

2nd digit: Standby

1
0: None

1: Standby

2: Standby + Standby at SP change
0

1

0

: Continue
: Forced OFF

3rd digit: EVENT state
at READY

4th digit: Undefined

(To be continued to the next page.)
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Display Item Contents Initial [ User Remarks
value | level
Eir3 Internal Event The digits are determined to 1st digit, | 0000 2
- Configuration 3 2nd digit, 3rd digit, and 4th digit from
the right end.
1st digit: Controller 0: None
alarm OR 1: Alarm direct + OR operation
2: Alarm direct + AND operation
3: Alarm reverse + OR operation
4: Alarm reverse + AND operation
2nd digit: Special OFF| 0: As usual. )
setup 1: When the event set value (main
setting) is “0”, the event is “OFF".
3rd digit: Delay unit 0:0.1s
1:1s
2: 1min
4th digit: Undefined. 0
E2r Internal Event 2 Same as Internal Event 1 0 0
o Configuration 1 Configuration 1.
Operation type
E2r2 Internal Event 2 Same as Internal Event 1 0000 0
- Configuration 2 Configuration 2.
1st digit: Direct/
Reverse
2nd digit: Standby
3rd digit: EVENT state
at READY
4th digit: Undefined.
£E2r3 Internal Event 2 Same as Internal Event 1 0000 2
o Configuration 3 Configuration 3.
1st digit: Controller
alarm OR
2nd digit: Special OFF
setup
3rd digit: Delay unit
4th digit: Undefined.
Ear Internal Event 3 Same as Internal Event 1 0 0
- Configuration 1 Configuration 1.
Operation type
E3rz Internal Event 3 Same as Internal Event 1 0000 0
- Configuration 2 Configuration 2.
1st digit: Direct/
Reverse
2nd digit: Standby
3rd digit: EVENT state
at READY
4th digit: Undefined.
£ar3 Internal Event 3 Same as Internal Event 1 0000 2
- Configuration 3 Configuration 3.
1st digit: Controller
alarm OR
2nd digit: Special OFF
setup
3rd digit: Delay unit
4th digit: Undefined.
Eyr Internal Event 4 Same as Internal Event 1 0 0
- Configuration 1 Configuration 1.
Operation type
Eurz? Internal Event 4 Same as Internal Event 1 0000 2
- Configuration 2 Configuration 2.
1st digit: Direct/
Reverse
2nd digit: Standby
3rd digit: EVENT state
at READY
4th digit: Undefined.
Eur3 Internal Event 4 Same as Internal Event 1 0000 2
- Configuration 3 Configuration 3.
1st digit: Controller
alarm OR
2nd digit: Special OFF
setup
3rd digit: Delay unit
4th digit: Undefined.
E r_'”_r ! Internal Event 5 Same as Internal Event 1 0 0
- Configuration 1 Configuration 1.
Operation type

(To be continued to the next page.)
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Display Item Contents Initial [ User Remarks
value | level

Internal Event 5 Same as Internal Event 1 0000 0

Configuration 2 Configuration 2.

1st digit: Direct/
Reverse

2nd digit: Standby

3rd digit: EVENT state
at READY

4th digit: Undefined.

[anl
L
==
L

Internal Event 5 Same as Internal Event 1 0000 2

Configuration 3 Configuration 3.

1st digit: Controller
alarm OR

2nd digit: Special OFF
setup

3rd digit: Delay unit

4th digit: Undefined.

]
[Kn]
=3
LN

Internal Event 6 Same as Internal Event 1 0 0
Configuration 1 Configuration 1.
Operation type

(e
o
L]

"~

Py
™
My

Internal Event 6 Same as Internal Event 1 0000 0

Configuration 2 Configuration 2.

1st digit: Direct/
Reverse

2nd digit: Standby

3rd digit: EVENT state
at READY

4th digit: Undefined.

Internal Event 6 Same as Internal Event 1 0000 2
Configuration 3 Configuration 3.
1st digit: Controller

alarm OR
2nd digit: Special OFF
~ setup
3rd digit: Delay unit
4th digit: Undefined.

(e
[y
=3
LN

iy
=

ri Internal Event 7 Same as Internal Event 1 0 0
- Configuration 1 Configuration 1.
Operation type

ban
=
m3

P Internal Event 7 Same as Internal Event 1 0000 0

Configuration 2 Configuration 2.

1st digit: Direct/
Reverse

2nd digit: Standby

3rd digit: EVENT state
at READY

4th digit: Undefined.

]
=
m3
LN X]

Internal Event 7 Same as Internal Event 1 0000 2

Configuration 3 Configuration 3.

1st digit: Controller
alarm OR

2nd digit: Special OFF
setup

3rd digit: Delay unit

4th digit: Undefined.

Internal Event 8 Same as Internal Event 1 0 0
Configuration 1 Configuration 1.
Operation type

"
]
~

Internal Event 8 Same as Internal Event 1 0000 0

Configuration 2 Configuration 2.

1st digit: Direct/
Reverse

2nd digit: Standby

3rd digit: EVENT state
at READY

4th digit: Undefined.

[ nl
]
[
iy

ERM3 Internal Event 8 Same as Internal Event 1 0000 2

- Configuration 3 Configuration 3.

1st digit: Controller
alarm OR

2nd digit: Special OFF
setup

3rd digit: Delay unit

4th digit: Undefined.
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m DI Assignment bank
Bank selection: o/

Display Iltem Contents Initial | User Remarks
value | level

: No function 0 0

: LSP group selection (0/+1)

: LSP group selection (0/+2)

LSP group selection (0/+4)

: PID group selection (0/+1)

: PID group selection (0/+2)

: PID group selection (0/+4)

: RUN/READY selection

: AUTO/MANUAL selection

: LSP/RSP selection

10: AT Stop/Start

11: Invalid

12: Control action direct/reverse
selection (As setting/opposite
operation of setting)

13: SP RAMP enabled/disabled

14: PV Hold (No-hold/Hold)

15: PV maximum value hold (No-
hold/Hold)

16: PV minimum value hold (No-
hold/Hold)

17: Timer Stop/Start

18: Release all DO latches
(Continue/Release)

19: Advance (No-advance/Advance)

20: Step hold (No-hold/Hold)

g1 1 Internal Contact 1
Operation type

CONOTRWNREO

a1 ,'E' Internal Contact 1 0: Not used (Default input) 0 2 When using internal contact
Input bit function 1: Function 1 ((A and B) or (C and D)) 1, the default input is digital
2: Function 2 ((A or B) and (C or D)) input (DI) 1.

3: Function 3 (A orBor C or D)
4: Function 4 (A and B and C and D)

(To be continued to the next page.)
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Display Item Contents Initial [ User Remarks
value | level
4 13 Internal Contact 1 0: Normally opened. (OFF, 0) 2 2 Displayed when internal
Input assignment A 1: Normally closed. (ON, 1) contact 1 Input bit function is
2:DI1 set 1 to 4 (DI1.2%0).
3:DI2
4:DI3
o 1Y Internal Contact 1 5: DI4 0 2
Input assignment B 6 to 9: Undefined.
10: Internal Event 1
11: Internal Event 2
12: Internal Event 3
4! 4"_':- Internal Contact 1 13: Internal Event 4 0 2
Input assignment C 14: Internal Event 5
15: Internal Event 6
16: Internal Event 7
17: Internal Event 8
) 4’4_-: Internal Contact 1 18: Communication DI1 0 2
Input assignment D 19: Communication DI2
20: Communication DI3
21: Communication DI4
22: MANUAL mode
23: READY mode
24: RSP mode
25: AT running
26: During SP ramp
27: Undefined.
28: Alarm occurs.
29: PV alarm occurs.
30: Undefined.
31: mode key pressing status
32: Event output 1 status
33: Control output 1 status
a0 17 Internal Contact 1 The digits are determined to 1st digit, | 0000 2
Polarity A to D 2nd digit, 3rd digit, and 4th digit from
1st digit: Polarity A the right end.
(Polarity of Input 0: Direct
assignment A) 1: Reverse
2nd digit: Polarity B
(Polarity of Input
assignment B)
3rd digit: Polarity C
(Polarity of Input
assignment C)
4th digit: Polarity D
(Polarity of Input
assignment D)
4! B Internal Contact 1 0: Direct 0 2
Polarity 1: Reverse
A 19 Internal Contact 1 0: None 0 2 | Displayed when the
Event channel def. 1 to 8: Internal Event No. operation type of internal
contact 1 is timer stop/start
(DI1.1 =17).
a2 Internal Contact 2 Same as Internal Contact 1 0 0
Operation type Operation type.
a/ E',:" Internal Contact 2 Same as Internal Contact 1 Input bit 0 2 When using internal contact

Input bit function

function.
0: Not used. (Default input)
1to 4: Function 1 to 4

2, the default input is digital
input (DI) 2.

(To be continued to the next page.)
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Display Item Contents Initial [ User Remarks
value | level
4 23 Internal Contact 2 Same as Internal Contact 1 Input 3 2 Displayed when internal
Input assignment A assignment A to D. contact 2 Input bit function is
4 2Y Internal Contact 2 0 2 | set1to4(Dli2.20).
Input assignment B
4! 25 Internal Contact 2 0 2
Input assignment C
4 25 Internal Contact 2 0 2
Input assignment D
A 27 Internal Contact 2 Same as Internal Contact 1 Polarity 0000 2
Polarity Ato D AtoD
1st digit: Polarity A The following setting applies to each
2nd digit: Polarity B digit:
3rd digit: Polarity C 0: Direct
4th digit: Polarity D 1: Reverse
a4 2R Internal Contact 2 0: Direct 0 2
Polarity 1: Reverse
429 Internal Contact 2 0: None 0 2 | Displayed when the
Event channel def. 1 to 8: Internal Event No. operation type of internal
contact 2 is timer stop/start
(DI2.1 = 17).
4 31 Internal Contact 3 Same as Internal Contact 1 0 0
Operation type Operation type.
432 Internal Contact 3 Same as Internal Contact 1 Input bit 0 2 | When using internal contact
Input bit function function. 3, the default input is digital
0: Not used. (Default input) input (DI) 3.
1 to 4: Function 1 to 4
4! 33 Internal Contact 3 Same as Internal Contact 1 Input 4 2 Displayed when internal
Input assignment A assignment A to D. contact 3 Input bit function is
D Internal Contact 3 0 2 | set1to4(DI3.2#0).
Input assignment B
4! 35 Internal Contact 3 0 2
Input assignment C
4! 35 Internal Contact 3 0 2
Input assignment D
4 37 Internal Contact 3 Same as Internal Contact 1 Polarity 0000 2
Polarity Ato D AtoD
1st digit: Polarity A The following setting applies to each
2nd digit: Polarity B digit:
3rd digit: Polarity C 0: Direct
4th digit: Polarity D 1: Reverse
4 3R Internal Contact 3 0: Direct 0 2
Polarity 1: Reverse
4 39 Internal Contact 3 0: None 0 2 | Displayed when the
Event channel def. 1 to 8: Internal Event No. operation type of internal
contact 3 is timer stop/start
(DI3.1 =17).
a1 Y Internal Contact 4 Same as Internal Contact 1 0 0
Operation type Operation type.
a0 H2 Internal Contact 4 Same as Internal Contact 1 Input bit 0 2 | When using internal contact
Input bit function function. 4, the default input is digital
0: Not used. (Default input) input (DI) 4.
1 to 4: Function 1 to 4
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Display Iltem Contents Initial | User Remarks
value | level
a4 Internal Contact 4 Same as Internal Contact 1 Input 5 2 Displayed when internal
Input assignment A assignment A to D. contact 4 input bit function is
a1 HY Internal Contact 4 0 2 | setlto4(Dl4.220).
Input assignment B
T Internal Contact 4 0 2
Input assignment C
a4 45 Internal Contact 4 0 2
Input assignment D
a4 Internal Contact 4 Same as Internal Contact 1 Polarity 0000 2
Polarity Ato D AtoD
1st digit: Polarity A The following setting applies to each
2nd digit: Polarity B digit:
3rd digit: Polarity C 0: Direct
4th digit: Polarity D 1: Reverse
4 48 Internal Contact 4 0: Direct 0 2
Polarity 1: Reverse
a4 Internal Contact 4 0: None 0 2 Displayed when the
Event channel def. 1 to 8: Internal Event No. operation type of internal
contact 4 is timer stop/start
(DI4.1 = 17).
a5 ! Internal Contact 5 Same as Internal Contact 1 0 0
Operation type Operation type.
a4 52 Internal Contact 5 Same as Internal Contact 1 Input bit 0 2 | When using internal contact
Input bit function function. 4, the default input is invalid.
0: Not used. (Default input)
1 to 4: Function 1 to 4
4! 53 Internal Contact 5 Same as Internal Contact 1 Input 0 2 Displayed when internal
Input assignment A assignment A to D. contact 5 input bit function is
4! 5y Internal Contact 5 0 2 | setlto4 (DI5.220).
Input assignment B
4! 55 Internal Contact 5 0 2
Input assignment C
4! 55 Internal Contact 5 0 2
Input assignment D
a5 7 Internal Contact 5 Same as Internal Contact 1 Polarity 0000 2
Polarity Ato D AtoD
1st digit: Polarity A The following setting applies to each
2nd digit: Polarity B digit:
3rd digit: Polarity C 0: Direct
4th digit: Polarity D 1: Reverse
4 55 Internal Contact 5 0: Direct 0 2
Polarity 1: Reverse
459 Internal Contact 5 0: None 0 2 | Displayed when the

Event channel def.

1 to 8: Internal Event No.

operation type of internal
contact 5 is timer stop/start
(DI5.1 = 17).
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m DO Assignment bank
Bank selection: o

Display

Item

Contents

Initial
value

User Remarks

level

[
P

Control output 1
Operation type

0: Default output

1: MV 1 (ON/OFF control output, time
proportional output, and time
proportional output (heat) of
Heat/Cool control.)

: MV2 (Time proportional output
(cool) of Heat/Cool control)

: Function 1 ((A and B) or (C and
D))

: Function 2 ((A or B) and (C or D))

: Function 3 (A orBor C or D)

: Function 4 (A and B and C and D)

N

w

0

2 Displayed when control
output 1 of the model is relay
output or voltage pulse
output.

When using control output 1,
the default output is MV1.

[a]
Lt
W

Control output 1
Output assignment A

Ly

Control output 1
Output assignment B

=

Control output 1
Output assignment C

u
=
A

Control output 1
Output assignment D

: Normally opened. (OFF, 0)
: Normally closed. (ON, 1)
. Internal Event 1

. Internal Event 2

. Internal Event 3

. Internal Event 4

. Internal Event 5

. Internal Event 6

. Internal Event 7

. Internal Event 8

10 to 13: Undefined.

14: MV1

15: MV2

16 to 17: Undefined.

18: DI1

19: DI2

20: DI3

21:Dl4

22 to 25: Undefined.

26: Internal Contact 1
27: Internal Contact 2
28: Internal Contact 3
29: Internal Contact 4
30: Internal Contact 5

31 to 33: Undefined.

34: Communication DI1
35: Communication DI2
36: Communication DI3
37: Communication DI4
38: MANUAL mode

39: READY mode

40: RSP mode

41: AT running

42: During SP ramp

43: Undefined.

44: Alarm occurs.

45: PV alarm occurs.

46: Undefined.

47: mode key pressing status
48: Event output 1 status
49: Control output 1 status

OCO~NOUOPAWNRERO|IOUO A

14

2 Displayed when control
output 1 of the model is relay
output or voltage pulse
output, and the operation
type of control output 1 is set
1to4 (otl.1>2).

oA

|
oc

Control output 2
Polarity Ato D

1st digit: Polarity A
2nd digit: Polarity B
3rd digit: Polarity C
4th digit: Polarity D

The digits are determined to 1st digit,
2nd digit, 3rd digit, and 4th digit from
the right end.

0: Direct

1: Reverse

0000

~d

Control output 1
Polarity

: Direct
: Reverse

Control output 1
Latch

: None

: Latch (Latch at ON)

: Latch (Latch at OFF except for
initialization at power ON)

NFR,O|FRO
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Display Item Contents Initial [ User Remarks
value | level
gkl ! Control output 2 Same as Control output 1 Operation 0 2 Displayed when the control
Operation type type. output of the model is set to
0: Default output the position proportional
1: MV1 output or the control output 2
2: MV2 of the model is voltage pulse
3 to 6: Function 1 to 4 output.
When using control output 2,
the default output is MV2.
ak2c Control output 2 Same as Control output 1 Output 15 2 Displayed when control
Output assignment A | assignment A to D. output 2 of the model is set
L 9 Control output 2 0 > | to the voltage pulse output
oCCca ;
Output assignment B and the operation type of
- control output 2 is set 1 to 4
ar2H Control output 2 0 2 | (ot2.1>2).
Output assignment C
ark2s Control output 2 0 2
Output assignment D
ark25 Control output 2 Same as Control output 1 Polarity A 0000 2
Polarity Ato D to D.
1st digit: Polarity A The following setting applies to each
2nd digit: Polarity B digit:
3rd digit: Polarity C 0: Direct
4th digit: Polarity D 1: Reverse
a2 Control output 2 0: Direct 0 2
Polarity 1: Reverse
ar2R Control output 2 0: None 0 2
Latch 1: Latch (Latch at ON)
2: Latch (Latch at OFF except for
initialization at power ON)
TR Event output 1 Same as Control output 1 Operation 0 2 Displayed when the optional
Operation type type. model has Event output 1.
0: Default output When using Event output 1,
1: MV1 the default output is Internal
2: MV2 Event 1.
3to 6: Function 1 to 4
TR Event output 1 Same as Control output 1 Output 2 2 Displayed when the optional
Output assignment A | assignment A to D. model has Event output 1
] Event output 1 0 2 and the operation type of
Sl ; Event output 1 is set 1 to 4
_ Output assignment B (EvLl>2).
T A Event output 1 0 2
Output assignment C
Eol5 Event output 1 0 2
Output assignment D
EolE Event output 1 Same as Control output 1 Polarity A 0000 2
Polarity Ato D to D.
1st digit: Polarity A The following setting applies to each
2nd digit: Polarity B digit:
3rd digit: Polarity C 0: Direct
4th digit: Polarity D 1: Reverse
Eu 17 Event output 1 0: Direct 0 2
Polarity 1: Reverse
-0 Event output 1 0: None 0 2
Euid Latch 1: Latch (Latch at ON)
2: Latch (Latch at OFF except for

initialization at power ON)

(To be continued to the next page.)
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Display Item Contents Initial [ User Remarks
value | level
Eac ! Event output 2 Same as Control output 1 Operation 0 2 Displayed when the optional
Operation type type. model has Event output 2.
0: Default output When using Event output 2,
1: MV1 the default output is Internal
2: MV2 Event 2.
3 to 6: Function 1 to 4
= ,_,BE' Event output 2 Same as Control output 1 Output 3 2 Displayed when the optional
Output assignment A | assignment A to D. model has Event output 2
[ uE' 7 Event output 2 0 2 and the operatipn type of
= = Output assignment B Event output 2 is set 1 to 4
— (Ev2.1 > 2).
EocdH Event output 2 0 2
Output assignment C
E.25 Event output 2 0 2
Output assignment D
EL2E Event output 2 Same as Control output 1 Polarity A [ 0000 2
Polarity Ato D to D.
1st digit: Polarity A The following setting applies to each
2nd digit: Polarity B digit:
3rd digit: Polarity C 0: Direct
4th digit: Polarity D 1: Reverse
Eou27 Event output 2 0: Direct 0 2
Polarity 1: Reverse
Eo2H Event output 2 0: None 0 2
Latch 1: Latch (Latch at ON)
2: Latch (Latch at OFF except for
initialization at power ON)
Eoal Event output 3 Same as Control output 1 Operation 0 2 Displayed when the optional
Operation type type. model has Event output 3.
0: Default output When using Event output 3,
1: MV1 the default output is Internal
2: MV2 Event 3.
3to 6: Function 1 to 4
Eo32 Event output 3 Same as Control output 1 Output 4 2 Displayed when the optional
Output assignment A | assignment A to D. model has Event output 3
- d the operation type of
=3 Event output 3 0 2 |an :
Eudd ; Event output 3 is set 1 to 4
_ Output assignment B (Ev3.1>2).
Eoaq Event output 3 0 2
Output assignment C
E.35 Event output 3 0 2
Output assignment D
EL3E Event output 3 Same as Control output 1 Polarity A 0000 2
Polarity Ato D to D.
1st digit: Polarity A The following setting applies to each
2nd digit: Polarity B digit:
3rd digit: Polarity C 0: Direct
4th digit: Polarity D 1: Reverse
Eo37 Event output 3 0: Direct 0 2
Polarity 1: Reverse
Eo3R Event output 3 0: None 0 2
Latch 1: Latch (Latch at ON)
2: Latch (Latch at OFF except for
initialization at power ON)
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m User Function bank
Bank selection: [{F

Display Item Contents Initial | User Remarks
value | level
;'_:’F - User Function 1 Each setting is set on the upper 1 It is possible to register only
display. the settings, which can be
HE-2 User Function 2 The following shows the setting 1 displayed.
exceptions: (Example: Manual reset of
HF-3 User Eunction 3 ————: Not registered. 1 | the PID constant can be
P —_  :Proportional band of registered when the |
HF-Y User Function 4 currently used PID group 1 (Integral time) is set at “0".)
I —_  :lIntegral time of currently The registered setting is
HF-5 User Function 5 used PID group 1 | added to the end of the
d—_  :Derivative time of currently display order of the basic
HF-F User Function 6 used PID group 1 |display.
— rE —_ :Manual reset of currently
HE-7 User Function 7 used PID group 1
— oL — _ :Output low limit of currently
HF-R User Function 8 used PID 1
oH — _ : Output high limit of

currently used PID group

P — _C : Proportional band for cool
side of currently used PID
group

— _C : Integration time for cool

side of currently used PID
group

d —_C : Derivative time for cool
side of currently used PID
group

oL.— _C : Output low limit for cool
side of currently used PID
group

oH.— _C : Output high limit for cool
side of currently used PID
group
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m Lock bank
Bank selection: | o[
Display Item Contents Initial [ User Remarks
value | level
! m': Key lock 0: All settings are possible. 0 0 When two sets of passwords
- 1: Mode, event, operation display, (1A and 1B, 2A and 2B) are
SP, UF, lock, and manual MV can matched, the setting is
be set. possible.
2: Operation display, SP, UF, lock, [mode] key operation, MV
and manual MV can be set. setting in MANUAL mode,
3: UF, lock, and manual MV can be key lock, password display,
set. and password 1A to 2B can
be set when the key lock
Flal Communication lock | 0: RS-485 communication read/write 0 2 (LoC) is a value of 0 to 3.
T enabled.
1: RS-485 communication read/write
disabled.
L) DL- Loader lock 0: Loader communication read/write 0 2
- enabled.
1: Loader communication read/write
disabled.
pocco Password display Oto 15 0 0
- 5: Password 1A to 2B display
Poom Password 1A 0000 to FFFF (Hexadecimal value) 0000 0 Displayed when the
- password display (PASS) is
— - “5” and two sets of
pooR Password 2A 0000 to FFFF (Hexadecimal value) 0000 0 | passwords (1A and 1B, 2A
and 2B) are matched.
PSSk Password 1B 0000 to FFFF (Hexadecimal value) 0000 o | Displayed when the )
- password display (PASS) is
FS2h Password 2B 0000 to FFFF (Hexadecimal value) 0000 | O |5
m [nstrument information bank
Bank selection: | f
Display Item Contents Initial | User Remarks
value | level
! d0 ROM ID 0: SDC15 0 2 | Identification of ROM
1: SDC25/26 firmware setting is disabled.
2: SDC35/36
D d0z ROM Version 1 XX.XX (2 digits after decimal point) — 2
D J03 ROM Version 2 XX.XX (2 digits after decimal point) — 2
D0 LOADER Information — 2
! 205 EST Information — 2
! Aok Manufacturing date Year - 2000 — 2 Manufacturing date and unit
- code (year) Example: "3" means the year 2003. identification No. setting is
disabled.
! ;':'a'_:-' 7 Manufacturing date Month + Day + 100. — 2
N code (month, day) Example: "12.01" means the 1st day
of December.
F ] Serial No. — 2
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7 -1 Outline of Communication

If the optional model is provided with the RS-485 communication function, communication with a PC, PLC or
other host devices are available using a user-configured program.

The communication protocol can be selected from the Controller Peripheral Link (CPL) communication
(Yamatake's host communication protocol) and the MODBUS communication. This chapter describes the CPL
communications.

m Features

The features of the SDC35/36's communication function are as follows:

« Up to 31 units can be connected to a single master station as a host device.

* When the communi cation specifications of the host device conform to the RS-
232C interface, the communication converter CMC10L (sold separately) is
required. The CMC10L allows the conversion between RS-232C and RS-485.

» Almost al of the device parameters can be communicated.

For details on communication parameters,
€ refer to Chapter 9, LIST OF COMMUNICATION DATA.

» Random access commands are available.

Two or more humber of parameters at separated addresses can be read or written
by a single command.

m Setup
The following setups are required for performing the CPL communications:
The items on the table below can be displayed and set up only when the optional
model number is provided with the RS-485 communication function.

Item Display Contents Initial User
(Setting display/bank) value level
CPL/MODBUS I EY 0: CPL 0 Simple,
(Setup setting/Setup bank) 1: MODBUS ASCII format Standard,
2: MODBUS RTU format High function
Station address r Bg 0: Does not communicate 0
(Same as above) 1to 127
Transmission speed I 55 | 0:4800bps 2
(Same as above) 1: 9600bps
2:19200bps
3: 38400bps
Data format (Data length) | -~ 57107 bits 1
(Same as above) - 1: 8 bits
Data format (Parity) I LB 0: Even parity 0
(Same as above) 1: Odd parity
2: No parity
Data format I 55 |0:1stop bit 0
(Stop hit) 1: 2 stop bits
(Same as above)
Response time-out I 75 | 1to250ms 3 High function

(1] Handling Precautions

« Setups can be performed through key operation on the console or the
smart loader package SLP-C35. However, they cannot be performed
via RS-485 communications.

« If you use the Yamatake CMC10L as an RS-232C/RS-485 converter,
set the response time-out (C70) to 3ms or longer.
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m Communication procedures

7-2

The communication procedureis as follows:

(2) Theinstruction message is sent from the host device (master station) to one
unit (lave station) to communicate with.

(2) The slave station receives the instruction message, and performs read or write
processing according to the content of the message.

(3) The dave station sends a message corresponding to the processing content as a
response message.

(4) The master station receives the response message.

(1] Handling Precautions
It is not allowed to use two or more number of protocols together on a
single RS-485 transmission line such as CPL, MODBUS ASCII format,
and MODBUS RTU format.
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m Message structure

m Data link layer
e Outline

Chapter 7. CPL COMMUNICATION FUNCTION

Message Structure

The following shows the message structure:
Messages are broadly classified into two layers; the data link layer and the
application layer.
« Datalink layer
Thislayer contains the basic information required for the communication such
as the destination of the communication message and the check information of
the message.
 Application layer
Datais read and written in thislayer. The content of the layer varies
according to the purpose of the message.

Messages comprise parts (1) to (9) as shown in the figure below.
The command (details sent from the master station) and the response (details
returned from the slave station) are stored in the application layer.

O2H, . . i B8H. i i i i 03H |  iODHiOAH:

x| [ - [x] [ETx] | [CR[LF]

O @ e i@ (5) ® M ® O
Data link layer Application layer Data link layer

: 1 frame

(1) STX (start of message) (6) ETX (end of command/response)

(2) Station address (7) Checksum

(3) Sub-address (8) CR (delimiter)

(4) Device ID code (9) LF (delimiter)

(5) Send message = command,
response message = response

The datalink layer is of afixed length. The position of each dataitem and the
number of its characters are already decided. Note, however, that the data
positions of the data link layer from ETX onwards shift according to the number
of charactersin the application layer. The character length, however, remains
unchanged.

e Response start conditions

* The device sends the response message only when (1) message structure, station
address, sub-address, checksum and message length of asingle frame in the data
link layer are all correct. If even one of these isincorrect, no response messages
are sent, and the device waits for new message.

* Number of word addresses accessible by a single frame

Type Description of command RAM area EEPROM area
RS | Decimal format read command 16 16

WS | Decimal format write command 16 16

RD | Hexadecimal format read command 28 28

WD | Hexadecimal format write command 27 16

RU | Hexadecimal format random read command 28 28

WU | Hexadecimal format random write command 14 14
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7-4

e List of data link layer data definitions

The following list shows the definitions for datain the datalink layer:

Data name Character code Number of Meaning of data
characters
STX 02H 1 Start of message
Station address 0 to 7FH are expressed as 2 Identification of device
hexadecimal character codes. to communicate with
Sub-address "00" (30H, 30H) 2 No function
Device ID code "X" (58H) or "x" (78H) 1 Device type
ETX ETX (03H) 1 End position of the
application layer
Checksum O0H to FFH are expressed as two- 2 Checksum of message
digit hexadecimal character codes.
CR ODH 1 End of message (1)
LF 0AH 1 End of message (2)

e Description of data items

* STX (02H)
When STX is received, the device judges this to be the start of the send message.
For this reason, the device returnsto the initial state whatever reception state it
wasin, and processing is started on the assumption that the STX, the first
character, has been received. The purpose of thisisto enable recovery of the
device's response at the next correct message (e.g. RETRY message) from the
master station in the event that noise, for example, causes an error in the sent
message.

* Station address
Of the messages sent by the master station, the device creates response messages
only when station addresses are the same. Station addresses in the messages are
expressed as two-digit hexadecimal characters.
The station address is set up by the station address setup (setup setting C65).
However, when the station address is set to 0 (30H 30H), the device creates no
response even if station addresses match.
The device returns the same station address as that of the received message.

* Sub-address
The C35/36 does not use the sub-address. For this reason, set "00" (30H 30H).
The device returns the same sub-address as that of the received message.

* Device ID code
The device sets X (58H) or x (78H) asthe device ID code. Thiscodeis
determined for each device series, and other codes cannot be selected. The
device returns the same device ID code as that of the received message. X (58H)
isused as the default, and x (78H) is used for judging the message as the resend
message.

*ETX
ETX indicates the end of the application layer.

 Checksum
Thisvalueisfor checking whether or not some abnormality (e.g. noise) causes
the message content to change during communications.
The checksum is expressed as two hexadecimal characters.



m Application layer

Chapter 7. CPL COMMUNICATION FUNCTION

* How to calculate a checksum

(1) Add the character codes in the message from STX through ETX in single
byte units.
(2) Taketwo's complement of the low-order one byte of the addition result.
(3) Convert the obtained two's complement to a two-byte ASCII code.
The following is a sample checksum calculation:
[Sample message]
STX: 02H
'0:  30H (first byte of the station address)
'l 31H (second byte of the station address)
'0:  30H (first byte of the sub-address)
'0:  30H (second byte of the sub-address)
X" 58H (device ID code)
'R 52H (first byte of the command)
'St 53H (second byte of the command)
(omitted)
ETX: O3H

(1) Add the character codes in the message from STX through ETX in single
byte units.
The add operation in single byte unitsis as follows:
02H + 30H + 31H + 30H + 30H + 58H + 52H + 53H + ¢ ¢ « + O3H.
Assume that the result is 376H.

(2) Thelow-order one byte of the addition result 376H is 76H. Thetwo's
complement of 76H is 8AH.

(3) Convert the obtained 8AH to atwo-byte ASCII code.
Theresultis:
‘8" 38H
‘A" 41H,
and the two bytes, '8'(38H) and 'A'(41H), are the checksum.

* CR/LF

Thisindicates the end of the message. Immediately after LF isreceived, the
device enters a state allowed to process the received message.

The table below shows the configuration of the application layer.

Item Description

Command "RS" (decimal number format continuous address data read command)

"WS" (decimal number format continuous address data write command)

"RD" (hexadecimal number format continuous address data read command)

"WD" (hexadecimal number format continuous address data write command)

"RU" (hexadecimal number format random address data read command)

"WU" (hexadecimal number format random address data write command)

Data delimiter RS, WS: "," (comma)

Other commands: None

Word address RS, WS: "501W", etc.

Other commands: "01F5", etc.

Read count

Numerical value of characters expressed as "1" for example

Numerical value
to be written

RS, WS: Numerical value of characters expressed as "100" for example
Other commands: Numerical value of characters expressed in hexadecimal
as "0064" for example
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7 -3

Description of Commands

m Continuous data read command (RS command)

7-6

e Send message

e Response message

This command reads data of continuous addresses by a single command.

This command enables the content of continuous data addresses starting with the
specified read start addressto be read as a single message. The figure below
shows the structure of the application layer of the send message when the dataiis
read.

Ris|,|1i5i0i1iw]|], K6 i1

@ 1@ (©) @ 1 @4

Application layer

(1) Continuous read command
(2) Data delimiter

(3) Data address

(4) Number of read data

If the message is correctly received, aresponse message corresponding to the
command content is returned.

The figure below shows the structure of the application layer of the response
message when the datais read.

* Normal termination (reading of single data item)
0i0], P
@@ 3

* Normal termination (reading of multiple data items)
0i0], P , , Pl
1) 1@ 3 2 4 @ )

* Abnormal termination

X iX| The abnormal termination code is entered at XX.
N For details of codes,
C? refer to 7-6, List of Termination Codes (on page 7-14).

(1) Termination code
(2) Data delimiter

(3) Data

(4) Data 2 to (n-1)
(5) Datan

e Maximum number of read data per message

Up to 16 words for both RAM and EEPROM areas
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m Continuous data write command (WS command)
This command writes data to continuous addresses.

e Send message

The figure below shows the structure of the application layer of the send message
for the data write command.

W s

@ @

(©) GRRORRE)

(1) Write command

(2) Data delimiter

(3) Start write data address
(4) Write data (first word)
(5) Write data (second word)

e Response message

The figure below shows the structure of the application layer of the response

message for the data write command.

* Normal termination

0.0
(@)

» Abnormal termination or warning

XiX
@

®)

The abnormal termination code is entered at XX.

For details of codes,

G refer to 7-6, List of Termination Codes (on page 7-14).

(1) Termination code

e Maximum number of write data per message
Up to 16 words for both RAM and EEPROM areas
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m Fixed length continuous data read command (RD command)

7-8

e Send message

e Response message

This command reads continuous data in two-byte units. This command is suitable
for handling datain ladder programs sent by PLC communications as the data is of
afixed length.

The start data address is expressed as four hexadecimal digits. The number of read
datais expressed as four digits, and datais expressed as four X n (nisapositive
integer) hexadecimal digits.

The read start data address (four hexadecimal digits) and the number of read data
(four hexadecimal digits) are sent.

R ‘ D H H H H i |
() @ ©)

(1) Fixed length continuous data read command
(2) Start data address
(3) Number of read data

If the message is sent successfully, the termination code is taken to be normal (two
decimal digits) and returned appended with the number of read data (four
hexadecimal digits X number of read data) specified by the command. |f message
transmission ends in error, the termination code is taken to be in error (two
decimal digits) and returned without the read data.

* Normal termination (reading of single data item)
ool | | |
@ @

» Normal termination (reading of multiple data items)
g4
olo] ¢ A\Y N
@ @ (©) 4

* Abnormal termination

X \ X| The abnormal termination code is entered at XX.
) For details of codes,
G refer to 7-6, List of Termination Codes (on page 7-14).

(1) Termination code
(2) Data

(3) Data 2 to data (n-1)
(4) Datan

e Maximum number of read data per message

Up to 28 words for both RAM and EEPROM areas
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m Fixed length continuous data write command (WD command)

e Send message

e Response message

This command writes continuous data in two-byte units. This command is suitable
for handling datain ladder programs sent by PLC communications as the data is of
afixed length.

The start data address is expressed as four hexadecimal digits. Datais expressed
asfour X n (nisapositive integer) hexadecimal digits.

The write start data address (four hexadecimal digits) and the number of write data

(four X n hexadecimal digits) are sent.

» Writing of single data item

WDl | i |
(€] @ ©)

» Writing of multiple data items

wol T~ [ SN 7 1
W © @ @ 5)

(1) Fixed length continuous data write command
(2) Start data address

(3) Data 1

(4) Data 2 to data (n-1)

(5) Datan

If writing is successful, the normal termination code (two decimal digits) is
returned. If only part of the datais written, and the remaining datais not written,
the warning termination code (two decimal digits) isreturned. If none of the data
iswritten, the abnormal termination code (two decimal digits) is returned.

« Normal termination
0i0
(1)

« Abnormal termination or warning

X iX| The abnormal termination code is entered at XX.
1) For details of codes,
g? refer to 7-6, List of Termination Codes (on page 7-14).

(1) Termination code

e Maximum number of write data per message

RAM area: Up to 27 words
EEPROM area: Up to 16 words
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m Fixed length random data read command (RU command)

7-10

e Send message

e Response message

This command reads random data in two-byte units.

The data address (four hexadecimal digits) of the datato beread is sent in the
specified order.

RUJoiO] | | \\
@@ 3 4) (5

(1) Fixed length random data write command
(2) Sub-command: fixed to "00".

(3) Data address 1

(4) Data address 2

(5) Data address n

If the message is sent successfully, the termination code is taken to be normal (two
decimal digits) and returned appended with the number of read data (four
hexadecimal digits X number of read data) specified by the command. |f message
transmission ends in error, the termination code istaken to be in error (two
decimal digits) and returned without the read data.

¢ Normal termination
olo| | i ¢ i » i P
@ 2 3 4)

¢ Abnormal termination

XiX| The abnormal termination code is entered at XX.
N For details of codes,
g? refer to 7-6, List of Termination Codes (on page 7-14).

(1) Termination code
(2) Data 1

(3) Data 2 to data (n-1)
(4) Datan

e Maximum number of read data per message

Up to 28 words for both RAM and EEPROM areas
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m Fixed length random data write command (WU command)
This command writes data to random addresses in two-byte units. Data is
expressed in four hexadecimal digits.

e Send message
Datais sent for the specified number of write data with the data address (four
hexadecimal digits) of the data to be written and the data (four hexadecimal digits)

asapair.
wiuloio] | | | ) DoE P
@@ (©) 4 ®) (6)

(1) Fixed length random data write command
(2) Sub-command: fixed to "00".

(3) Data address 1

(4) Write data 1

(5) Data address n

(6) Write data n

e Response message
If writing is successful, the normal termination code (two decimal digits) is
returned. If only part of the datais written, and the remaining datais not written,
the warning termination code (two decimal digits) is returned. If none of the data
iswritten, the abnormal termination code (two decimal digits) is returned.

« Normal termination
0l0
1)

» Abnormal termination or warning

X ‘ X| The abnormal termination code is entered at XX.
) For details of codes,
(? refer to 7-6, List of Termination Codes (on page 7-14).

(1) Termination code

e Maximum number of write data per message
Up to 14 words for both RAM and EEPROM areas

7-11



Chapter 7. CPL COMMUNICATION FUNCTION

7 -4

e RAM and EEPROM areas of data addresses
Data addresses are categorized as follows:

Definition of Data Addresses

Data address
(hexadecimal notation)

Name

Remarks

273W to 14859W
(0111 to 3A0B)

RAM access data address

Reading and writing of these addresses are
both performed on RAM.

Since writing is not performed to EEPROM,
the value returns to that stored in EEPROM
after restarted.

16657W to 31243W
(4111 to 7A0B)

EEPROM access data address

Writing is performed to both RAM and
EEPROM,; reading is performed only on RAM.
Since writing is also performed to EEPROM,
the value does not change even after
restarted.

E] Handling Precautions

Erase/write cycle of EEPROM is limited (100,000 cycles). Accordingly, we
recommend writing parameters that are written extremely frequently to
RAM that can be written without limitation.

However, that when writing to RAM is performed, the datain EEPROM is
transferred to RAM when the power is turned ON again.

e \Write datarange

If the write value exceeds the range determined by parameters, writing is not
performed and an abnormal termination code is returned.

e Write conditions

An abnormal termination code is also returned when the writing is not possible
due to the conditions.
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7 -5 Numeric Representation in the Application Layer

The specifications of numeric representation are decimal variable-length (zero suppress) for RS and WS commands
and hexadecimal fixed-length for RD, WD, RU and WU commands. Details are as follows:

e RS and WS commands

Item

Specifications

Remedies

Unwanted space

Cannot be appended.

Unwanted zero

Cannot be appended.

Numerical value = zero

Cannot be omitted.
Be sure to use "0".

Other unwanted
characters

Numerical values may be prefixed
with a "-" expressing a negative
number. Any other character cannot
be appended. The "+" sign must not
be appended to indicate positive
numerical values.

Range of available
numerical values

-32768 to +32767
Values out of this range are not
allowed.

The message processing is aborted
and an abnormal termination code
is returned as a response message.

e RD, WD, RU and WU commands

Item

Specifications

Remedy

Unwanted space

Cannot be appended.

Unwanted zero

Cannot be appended.

Numerical value = zero

Cannot be omitted.
Be sure to use "0000".

Other unwanted
characters

Cannot be appended.

Range of available
numerical values

000OH to FFFFH

The message processing is aborted
and an abnormal termination code
is returned as a response message.
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/7 -6

List of Termination Codes

When an error occurred in the application layer, an abnormal termination code is returned as a response message.

7-14

Termination Description Remedies Example
code

00 Normal termination All the processing has normally
completed.

99 Undefined command Only the termination code is AA1001W,1

Other error returned but the message RX03E80001
processing is not performed.

10 Conversion error of a numerical value Processing is aborted just when a RS,1001W,100000

« A numerical value of 7 digits or more conversion error or a range error RS,01001W,1
« A figure other than 0 of which the has occurred. RS,+1001W,1
leading digit is O (Processing is performed just WS,10?1wW,1
« The conversion result is 65535 or before an error has occurred.) RDO3E9000>

greater, or -65536 or smaller. RUO103E9
« Other obvious illegal representation of
an integer
22 The value of written data is out of the Processing is continued excluding (Example: Specified
specified range. the data address with abnormal range for 500W is 0 to
data. 1)
(Processing aborted)
WS,5001W,3000
WD13890BB8
WU0013890BB8
23 Writing disabled due to instrument set Processing is continued excluding
value conditions, instrument external the data address with abnormal
conditions, etc. data.
Writing/reading disabled because Only the termination code is
communications/loader locked returned but the message
processing is not performed.

40 Read/write word count error Only the termination code is RS,1001W,100
returned but the message RDO3E90064
processing is not performed.

41 Data address is out of the range. Only the termination code is RS,100000W,1

« Out of the range between 256 and returned but the message RD03G90001
65534 processing is not performed. RUOO0$3E903EA
WS,03E9W,1
WDOXXX0001
WUO0O03E9001
42 Value of data is out of the specified range. | Processing is performed up to the WS,2101W,100,XXX

« -32769 or smaller, or 32768 or greater

data address with abnormal data;
the succeeding processing is not
performed.

WS,2101w,100000
WDO3E900010XXX
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7 -7 Reception and Transmission Timing

I

m Timing specifications for instruction and response message
The cautions below are required with regard to the timing to transmit ainstruction
message from the master station and a response message from the slave station.

e Response monitor time
The maximum response time from the end of the instruction message transmission
by the master station until when the master station receives a response message
from the slave station is two seconds ((1) in the figure below). So, the response
monitor time should be set to two seconds.
Generally, when aresponse time-out occurs, the instruction message is resent.

e Transmission start time
A wait time of 10msisrequired before the master station starts to transmit the next
instruction message (to the same slave station or a different slave station) after the
end of receiving response message ((2) in the figure below).

* RS-485 3-wire system ( )

g B pang
Transmis- Instruction Response Instruction Response
sion line message message message message
(1) End of master station transmission -
Transmission start time of slave station = Max. 2000ms

(2) End of slave station transmission -
Transmission start time of master station = Min. 10ms

m RS-485 driver control timing specifications
When the transmission/reception on the RS-485 3-wire system is directly
controlled by the master station, care should be paid to the following timing:

4 ©)
Master station |
driver control I (enable) | (disable) |
Transmission : Effective Effective AN :/
line data : data
(instruction (response '
Slave station message) : message) :
driver control (disable) I (enable) l
(2 (3) |
End of master End of slave
station transmission station transmission

(1) End of master station transmission - Driver disable time = Max. 500us

(2) End of slave station reception - Driver enable time = Response time-out
setup setting (C70) or greater

(3) End of slave station transmission - Driver disable time = Max. 10ms

(4) End of master station reception - Driver enable time = Min. 10ms
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7 -8 Cautions when Making Communication
Programs for the Master Station

Pay attention to the following points when making communication programs:
* The longest response time on the device istwo seconds. For this reason, set the response monitor time to two
seconds.
* Resend the same message if there is no response within two seconds. Set a communication error to occur if
there is no response even after two retries.
* Be sure to make the above resends to guard against the case when the message cannot be send correctly due to
the influence of noise, for example, during communications.

Note

When the master station resends the message, alternatively use the device ID
codes"X" and "x." Thisis convenient as you can tell whether or not the received
message is the previously received message.

m Example of communications program
A sample program isinstalled in the folder in which the smart loader package
SLP-C35 has been installed.
In the default setting, the directory is " c:¥program files¥sl p¥d pc35¥cpl.cpp”.
The program is written in Borland's C++Builder5.0 or Borland C++Compiler5.5
for Windows95/98/NT/2000.
This program is given here as a reference when the user makes a program, and
does not assure all the operations.
Y ou can download Borland C++Compiler5.5 from Borland Home Page.

@ Handling Precautions

Yamatake assumes no responsibility with regard to any trouble caused by
using this program.

e Prior to running the sample program
Make sure to check the settings for communications type, station address,
transmission speed and data format of the instrument.

e Running the sample program
This program is used for reading and writing data. When the program is executed,
the application layers of the instruction message and response message
communicated are indicated.

command:RS,14356W,2
result:00,0,0
command:WS,14357W,2
result:00

Sampleindication of execution results

e Processing of the sample program
» Communication settings
Call open() and initialize the RS-232C serial port.
« Command execution
Set adesired character string in ‘command' and call AppCPL ().
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8 -1 Outline of Communication

If the optional model is provided with the RS-485 communications function, communication with a PC, PLC or
other host devices are available using a user-configured program.

The communication protocol can be selected from the Controller Peripheral Link (CPL) communication
(Yamatake's host communication protocol) and the MODBUS communication. This chapter describes the
MODBUS communications.

m Features

The features of the C35/36's communication function are as follows:

« Up to 31 units can be connected to a single master station as a host device.

* When the communi cation specifications of the host device conform to the RS-
232C interface, the communication converter CMC10L (sold separately) is
required. The CMC10L allows the conversion between RS-232C and RS-485.

» Almost al of the device parameters can be communicated.

For details on communication parameters,
& referto Chapter 9, LIST OF COMMUNICATION DATA.
m Setup
The following setups are required for performing the MODBUS communication:
Item Display Contents Initial User
(Setting display/bank) value level
CPL/MODBUS r ooy 0: CPL 0 Simple,
(Setup setting/Setup bank) | = 1: MODBUS ASCII format Standard,
2: MODBUS RTU format High
- - - function
Station address I E5 | 0: Does not communicate 0
(Same as above) 1to 127
Transmission speed I EE | 0:4800bps 2
(Same as above) 1: 9600bps
2:19200bps
3: 38400bps
Data format (Data length) | = 5 7 | 0:7 bits 1
(Same as above) 1: 8 bits
Data format (Parity) I E5 | 0: Even parity 0
(Same as above) 1: Odd parity
2: No parity
Data format (Stop bit) I E9 | 0:1stop bit 0
(Same as above) 1: 2 stop bits
Response time-out I 70| 1to250ms 3 High
function

« If the optional model number is provided with the RS-485 communications
function, display and setup are available.

« If the communications typeis set to MODBUS RTU format, data format (data
length) cannot be displayed nor set up, and the action is fixed to 8-bit data.

(1] Handling Precautions
« Setups can be performed through key operation on the console or the
smart loader package SLP-C35. However, they cannot be performed
via RS-485 communications.
« If you use the Yamatake CMC10L as an RS-232C/RS-485 converter,
set the response time-out (C70) to 3ms or longer.
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m Communication procedures

8-2

The communication procedureis as follows:
(2) Theinstruction message is sent from the host device (master station) to one
unit (lave station) to communicate with.

(2) The dlave station receives the instruction message, and performs read or write
processing according to the content of the message.

(3) The dave station sends a message corresponding to the processing content as a
response message.
(4) The master station receives the response message.

[*] Handling Precautions
It is not allowed to use two or more number of protocols together on a
single RS-485 transmission line such as CPL, MODBUS ASCII format,
and MODBUS RTU format.
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8 - 2 Message Structure

m Message structure

e MODBUS ASCII

This section describes the message structure.
All messages are expressed in hexadecimal.

All messages other than delimiters are written in hexadecimal ASCII codes.

A message of MODBUS ASCII consists of (1) to (6) below.

The part of (3) stores commands, which are transmission contents from the master
station and responses, which are transmission contents from the slave station.

All messages use ASCII codes. (Each slot below corresponds to one character.)

BAH i ODHOAH

et -t | ¢ [er LF]

(O] @ | ©) [ @ [ 6]

| 1 frame |

(1) Start of message (colon, expressed with ASCII code 3AH)
(2) Station address (2 bytes)

(3) Send message, response message

(4) Checksum (two-byte LRC)

(5) CR (delimiter)

(6) LF (delimiter)

« Colon (3AH)
When acolon (3AH) is received, the device judges this to be the start of the send
message. For thisreason, the device returnsto theinitial state whatever
reception state it was in, and processing is started on the assumption that the
colon (3AH), the first character, has been received. The purpose of thisisto
enable recovery of the device's response at the next correct message (e.g.
RETRY message) from the master station in the event that noise, for example,
causes an error in the sent message.

* Station address
Of the messages sent by the master station, the device creates response messages
only when station addresses are the same. Station addresses in the messages are
expressed as two hexadecimal characters. The station addressis set up by the
station address setup (setup setting C65). However, when the station addressis
set to 0 (30H 30H), the device creates no response even if station addresses
match. The device returns the same station address as that of the received

message.

» Checksum (LRC)

Thisvalueisfor checking whether or not some abnormality (e.g. noise) causes

the message content to change during communications. The checksumis

expressed as two hexadecimal characters. The method to calculate a checksum is

asfollows:

(1) Add the data from the top up to just before the checksum. Note that the
values to be added are not the ASCII character valuesin the send message but
the one-byte binary data converted from two ASCII characters.
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(2) Take two's complement of the addition result.
(3) Convert the low-order one byte of the addition result to a character code.

The following is a sample checksum cal culation:
[Sample message]
:: 3AH (dtart of the message)
: 30H (first byte of the station address)
: 41H (second byte of the station address)
: 30H (first byte of the read command)
: 33H (second byte of the read command)
: 30H (first byte of the start data address)
: 33H (second byte of the start data address)
: 45H (third byte of the start data address)
: 39H (fourth byte of the start data address)
: 30H (first byte of the number of read data)
: 30H (second byte of the number of read data)
: 30H (third byte of the number of read data)
: 32H (fourth byte of the number of read data)

NSdaodmuwadwas»>a-

(1) Add the data from the top up to just before the checksum.
The add operation is as follows:
OAH + 03H + 03H + E9H + 00H + 02H
Theresult is FBH.

(2) The low-order byte of the addition result FBH is FBH asis. Thetwao's
complement of FBH is O5H.

(3) Convert the obtained 05H to atwo-byte ASCII code.

Theresult is:
‘0" :30H
'5' :35H,

and the two bytes, '0' (30H) and '5' (35H), are the checksum.
* CR/LF

Thisindicates the end of the message. After LF isreceived, the device
immediately stands by for permission to process the received message.
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All messages are written in binary data.

A MODBUS RTU message consists of (1) to (3) below.

The part of (2) stores commands, which are transmission contents from the master
station and responses, which are transmission contents from the slave station.

All messages use binary data. (Each slot below corresponds to one character.)

————————— TN .
[ S N T
(@] @ [ ® ]

\ 1 frame |

(1) Station address (1 byte)
(2) Send message, response message
(3) Checksum (2 bytes)

« Station address
Of the messages sent by the master station, the device creates response messages
only when station addresses are the same. Station addresses in the messages are
expressed in one byte. The station address is set up by the station address setup
(setup setting C65). However, when the station addressis set to 0, the device
creates no response even if station addresses match. The device returns the same
station address as that of the received message.

¢ Checksum (CRC)
Thisvaueisfor checking whether or not some abnormality (e.g. noise) causes
the message content to change during communications. The checksumis
expressed as 2 bytes.

The checksum (CRC) creation method is shown below.

/* CRC calculation */

* Input unsigned char length : Number of transmission bytes ~ */
I* unsigned char *top  : Transmission data start pointer */
/* Output  unsigned short CRC : CRC calculation result */

unsigned short crc16( unsigned char length, unsigned char *top )

unsigned short CRC= 0xffff;
unsigned short next;
unsigned short carry;
unsigned short n;

unsigned char crcl;

while (length--) {

next = (unsigned short)*top;

CRC "= next;

for (n =0; n<8; n++) {
carry = CRC & 1,
CRC >>=1;
if (carry) {

CRC "= 0xA001,

}

top++;

crcl = (CRC & 0xff00)>>8;
CRC <<= 8;
CRC |=crcl;

return CRC;
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m Command type

« 1-frame end judgment

A message end (1-frame end) is determined when atime period specified for
each transmission speed has passed during which no character isreceived. Itis
considered that 1 frame has ended when the next character is not received before

the time-out time shown below passes.

However, the time-out time has a fluctuation of +1ms from the valuesin the table

below.
Set transmission speed Time-out time
(bps)
4800 16ms or more
9600 8ms or more
19200 4ms or more
38400 2ms or more

There are two command (send message) types as shown below.

Command Description
ASCII RTU (binary)
Read command "03" (sample) 03H (sample)
Write command "10" (sample) 10H (sample)

m Other specifications

8-6

* Supporting the MODBUS Class 0

« Abnormal termination codes
Code Description
01 Command error
02 Address error
03 Data error

* Maximum number of communication data words

Command Number of data
ASCII RTU
03 (READ) 16 16
10 (WRITE) 16 16
* The others

For the details of MODBUS specifications,

£ refer to OPEN MODBUS/TCP SPECIFICATION (Release 1.0) by

Modicon Inc.
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Description of Commands

m Read command (03H)

e Send Message

e Response Message

Thisisacommand capable of reading the contents of continuous data addresses
from a specified read start data address with asingle message. Thefollowingisan

example of send message while reading data:

MODBUS ASCII

30H:33H|30H

33H{45H:39H

30H

30H

30H

32H| 30H: 35H|0D

HiOAH

0 A

SAH|30H 41H

03

CR i LF

@ @

®

(1) Start of message

(2) Station address

(3) Read command

(4) Start data address
(5) Number of read data
(6) Checksum (LRC)

(7) Delimiter

MODBUS RTU

4

0OAH|03H[03H E9H

00H:02H

14HiCOH

M1

® 4)

(1) Station address

(2) Read command

(3) Start data address
(4) Number of read data
(5) Checksum (CRC)

®)

(©)

(6)

@)

A response message corresponding to the command content is returned when the
message is correctly received.
The figure below shows the structure of the response message while reading data.

MODBUS ASCII
AH|30H41H|30H:33H|30H:34H|30H: 33H: 30H: 31H| 30H: 30H: 30H: 33H| 45H:38H | DOH:0AH
:J]0OA]J]O0Oi3]0:4]1]0:3:i0:1]1]0:0:0: 3] E:8]|CRILF

M

(@)

(©)

4)

®)

« Example in case of normal reception

(1) Start of message
(2) Station address
(3) Read command

(4) Number of read data X 2

(5) Read data 1
(6) Read data 2
(7) Checksum (LRC)

(8) Delimiter

(6)

@)

®)
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« Example in case of error

AH|30H{41H|38H:34H|30H:31H|37H:31H|ODH:0AH
1O A[8i4]|0 1|7 i1]|CRILF

o @ ©) 4) ®) (6)

(1) Start of message

(2) Station address
(3) Error flag (since undefined "04" is sent as a command with a send message, the most

significant bit is turned ON and sent back as "84".)
(4) Abnormal termination code ((? refer to page 8-6)
(5) Checksum (LRC)

(6) Delimiter

MODBUS RTU
« Example in case of normal reception

0AH|03H[04H|03H:01H|00H!03H|51H:76H
D116 (4) ®) ©)

(1) Station address

(2) Read command

(3) Number of read data X 2 (bytes)
(4) Read data 1

(5) Read data 2

(6) Checksum (CRC)

« Example in case of error

0AH|84H|01H|F3H:02H
OIA16 4)

(1) Station address
(2) Error flag (since undefined "04H" is sent as a command with a send message, the most

significant bit is turned ON and sent back as "84H".)
(3) Abnormal termination code (§ refer to page 8-6)
(4) Checksum (CRC)
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m Write command (10H)

e Send Message
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Thisisacommand capable of writing the contents of continuous data addresses
from a specified write start data address with a single message. The following is
an example of send message while writing data:

(Example) Writing 01A0H and OE53H in the continuous data addresses
consisting of 2 words following 1501W (05DDH).

MODBUS ASCII

AH

30H:31H|31H

30H

30H

35H:44H:44H

30H

30H: 30H: 32H

30H: 34H

0 1]1

0] 0

0: 4

(@)

)
&)
©)
(4)
(®)
(6)
)
(8)
9)

@

(©)

4)

®)

(6)

30

H

31H:41H

30H|30H:45H

35H

33H|30H:35H

ODH|0AH

0

1A

CR| LF

@)

Start of message

Station address

Write command 10H
Start data address
Number of write data
Number of write data X 2

Write data 1
Write data 2
Checksum

(10) Delimiter

MODBUS RTU

®)

9)

01H|10H|05HDDH

00H:02H

04H

01H:AOH

OEH{53H|45H:B9H

M@ ©)

(1) Station address
(2) Write command 10H

(3) Start data address

(4) Number of write data

(5) Number of write data x 2

(6)
@)
®)

Write data 1
Write data 2
Checksum

4)

®)

(6)

@)

®)

(10)
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e Response Message
A response message corresponding to the command content is returned when the
message is correctly received.
The figure below shows the structure of the response message when the datais
written.

MODBUS ASCII

AH|30H 31H[31H:30H[30H 35H:44H: 44H[30H: 30H: 30H: 32H| 30H: 42H|0DH|0AH
: 0 1]/1:i0flo's5:DiDfoioioi2]0iB]|CR|LF

@™ @ ®) 4) ®) (6) @)

(1) Start of message

(2) Station address

(3) Write command 10H
(4) Start data address
(5) Number of write data
(6) Checksum

(7) Delimiter

MODBUS RTU

01H[10H]|05H DDH|00H02H|D1H:3EH
M G 4 ®)

(1) Station address

(2) Write command 10H
(3) Start data address
(4) Number of write data
(5) Checksum

Note

The response message at the time of abnormal termination is the same as that for
the read command.
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8 -4 Specifications Common with CPL
Communication Function

m Definition of data addresses
£ Refer to 7-4 Definition of Data Addresses (on page 7-12)

m Numeric representation
The specifications of numeric representation is the same as the following:
£ e RD, WD, RU and WU commands in 7-5 Numeric Representation in
the Application Layer (on page 7-13).

m RS-485 driver control timing specifications
> Referto7-7 Reception and Transmission Timing (on page 7-15).

8-11



Chapter 9. LIST OF COMMUNICATION DATA

m List of communication data

The following shows the meanings of the symbols stated in the “RAM/EEPROM Read/Write”
columns:
No symbol: Possible.

O Possible according to the conditions.
A: Possible, but data is invalid.
X: Impossible.

Note: When reading the EEPROM address, data in the RAM is read in the same manner as
reading of the RAM address.

Decimal point information: No decimal point

1to 3: Decimal point position (The communication data becomes that the
original value is multiplied by 10, 100, or 1000.)
P: Follows the PV input range.
S: Follows various conditions.
RS/WS commands of CPL communication Decimal data address with “W” attached next
to it is used.
RD/WD/RU/WU commands of CPL communication: Hexadecimal data address is used.
Commands of MODBUS communication: Hexadecimal data address is used.
Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |information
Instrument | ROM ID 273 0111 16657 4111 X X — "2" when using SDC35/36.
information | ROM Version 1 274 0112 | 16658 | 4112 X X 2
ROM Version 2 275 0113 16659 4113 X X 2
LOADER Information 276 0114 16660 4114 X X —
EST Information 277 0115 16661 4115 X X —
Manufacturing date code (year) 278 0116 | 16662 | 4116 X X — Year-2000 Example:
Year of 2003 is expressed as "3"
Manufacturing date code (month, day)| 279 0117 16663 | 4117 X X 2 Month + (Day + 100) Example:
Dec. 1st is expressed as "12.01".
Serial No. 280 0118 16664 | 4118 X X —
Lock Key lock 5001 1389 21385 5389 —
Communication lock 5002 138A | 21386 | 538A ul X u| X — When the communication lock
exists, the error response is sent.
Loader lock 5003 138B 21387 538B X X —
Password display 5004 138C | 21388 | 538C X —
Password 1A — — — — X X X X — Communication and loader cannot
read and write the password.
Password 2A — — — — X X X X — Same as above.
Password 1B — — — — X X X X — Same as above.
Password 2B — — — — X X X X — Same as above.
User User Function 1 5101 13ED | 21485 | 53ED —
Function User Function 2 5102 13EE | 21486 | 53EE —
User Function 3 5103 13EF | 21487 | S53EF —
User Function 4 5104 13F0 21488 53F0 —
User Function 5 5105 13F1 21489 | 53F1 —
User Function 6 5106 13F2 21490 | 53F2 —
User Function 7 5107 13F3 | 21491 | 53F3 —
User Function 8 5108 13F4 | 21492 | 53F4 —
Setup PV input range type 5201 1451 21585 5451 —
Temperature unit 5202 1452 21586 5452 O 0 —
Cold junction compensation (T/C) 5203 1453 21587 5453 0 0 —
Decimal point position 5204 1454 21588 5454 O 0 —

(To be continued to the next page.)
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Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |information

Setup PV input range low limit 5205 1455 | 21589 | 5455 0 m] P
PV input range high limit 5206 1456 21590 5456 O O P
SP low limit 5207 1457 | 21591 | 5457 P
SP high limit 5208 1458 21592 5458 P
PV square root extraction dropout 5209 1459 | 21593 | 5459 0 u] 1
RSP input type 5210 145A 21594 545A O O —
RSP input range low limit 5211 145B | 21595 | 545B O 0 P
RSP input range high limit 5212 145C | 21596 | 545C O 0 P
(Reserved for future extension.) 5213 145D | 21597 | 545D A X A X —
Control action (Direct/Reverse) 5214 145E | 21598 | 545E —
Output operation at PV alarm 5215 145F | 21599 | 545F —
Output at PV alarm 5216 1460 21600 5460 1
Output at READY (Heat) 5217 1461 21601 5461 1
Output at READY (Cool) 5218 1462 21602 5462 1
Output operation at changing 5219 1463 21603 5463 —
Auto/Manual
Preset MANUAL value 5220 1464 21604 5464 1
Initial output type (mode) of PID control| 5221 1465 21605 5465 —
Initial output of PID control 5222 1466 21606 5466 1
PID decimal point position 5223 1467 21607 5467 —
Zone PID operation 5224 1468 21608 5468 —
(Reserved for future extension.) 5225 1469 21609 5469 A X A X —
Heat/Cool control 5226 146A | 21610 | 546A —
Heat/Cool selection 5227 146B | 21611 | 546B —
Heat/Cool control dead zone 5228 146C | 21612 | 546C 1
Heat/Cool control change point 5229 146D | 21613 | 546D 1
LSP system group 5230 146E 21614 546E —
SP ramp type 5231 146F | 21615 | 546F —
SP ramp unit 5232 1470 21616 5470 —
STEP time unit 5233 1471 | 21617 | 5471 —
STEP PV start 5234 1472 21618 5472 —
STEP loop 5235 1473 | 21619 | 5473 —
CT1 operation type 5236 1474 21620 5474 —
CT1 output 5237 1475 | 21621 | 5475 —
CT1 measurement wait time 5238 1476 21622 5476 —
CT2 operation type 5239 1477 21623 5477 —
CT2 output 5240 1478 21624 5478 —
CT2 measurement wait time 5241 1479 21625 5479 —
Control output 1 range 5242 147A | 21626 | 547A —
Control output 1 type 5243 147B 21627 547B —
Control output 1 scaling low limit 5244 147C | 21628 | 547C S
Control output 1 scaling high limit 5245 147D 21629 547D S
(Reserved for future extension.) 5246 147E | 21630 | 547E A X A X —
Control output 2 range 5247 147F 21631 547F —
Control output 2 type 5248 1480 21632 5480 —
Control output 2 scaling low limit 5249 1481 21633 5481
Control output 2 scaling high limit 5250 1482 | 21634 | 5482
(Reserved for future extension.) 5251 1483 21635 5483 A X A X —
AUX output range 5252 1484 21636 5484 —
AUX output type 5253 1485 21637 5485 —
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Chapter 9. LIST OF COMMUNICATION DATA

Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |informationy
Setup AUX output scaling low limit 5254 1486 21638 5486 S
AUX output scaling high limit 5255 1487 21639 5487 S
(Reserved for future extension.) 5256 1488 21640 5488 A X A X —
Position proportional type 5257 1489 21641 5489 O 0 —
Position proportional dead zone 5258 148A | 21642 | 548A O 0 1
Motor long life mode 5259 148B | 21643 | 548B 0 0 —
Motor auto adjust 5260 148C | 21644 | 548C O 0 —
Input with motor fully closed 5261 148D | 21645 | 548D O O —
Input with motor fully open 5262 148E | 21646 | 548E O 0 —
Motor full close-full open time 5263 148F | 21647 | 548F O O 1
CPL/MODBUS 5264 1490 21648 5490 X X —
Station address 5265 1491 21649 5491 X X —
Transmission speed 5266 1492 | 21650 | 5492 X X —
Data format (Data length) 5267 1493 21651 5493 X X —
Data format (Parity) 5268 1494 | 21652 | 5494 X X —
Data format (Stop bit) 5269 1495 21653 5495 X X —
Response time-out 5270 1496 21654 | 5496 X X —
Key operation type 5271 | 1497 | 21655 | 5497 —
[mode] key function 5272 1498 | 21656 | 5498 —
MODE display setup 5273 1499 21657 5499 —
PV/SP display setup 5274 149A | 21658 | 549A —
MV display setup 5275 149B | 21659 | 549B —
EV display setup 5276 149C | 21660 | 549C —
Timer remaining time display setup 5277 149D | 21661 | 549D —
CT display setup 5278 149E | 21662 | 549E —
User level 5279 149F | 21663 | 549F —
Communication monitoring display 5280 14A0 | 21664 | 54A0 —
Multi Status (MS) display, Condition (top priority)] 5281 14A1 | 21665 | 54A1 —
Multi Status (MS) display, Status (top priority)) 5282 14A2 | 21666 | 54A2 —
Multi Status (MS) display, Condition (second priority)] 5283 14A3 | 21667 | 54A3 —
Multi Status (MS) display, Status (second priority)] 5284 14A4 | 21668 | 54A4 —
Multi Status (MS) display, Condition (third priority)] 5285 14A5 | 21669 | 54A5 —
Multi Status (MS) display, Status (third priority) 5286 14A6 | 21670 | 54A6 —
Multi Status (MS) display, deviation range| 5287 14A7 | 21671 | 54A7 —
Special function 5288 14A8 | 21672 | 54A8 —
Zener barrier adjustment 5289 14A9 | 21673 | 54A9 X —
DI Internal Contact 1 Operation type 5401 1519 21785 5519 —
Assignment | Internal Contact 1 Input bit function 5402 151A | 21786 | 551A —
Internal Contact 1 Input assignment A| 5403 151B | 21787 | 551B —
Internal Contact 1 Input assignment B| 5404 151C | 21788 | 551C —
Internal Contact 1 Input assignment C| 5405 151D | 21789 | 551D —
Internal Contact 1 Input assignment D| 5406 151E | 21790 | 551E —
Internal Contact 1 Polarity A 5407 151F | 21791 | 551F —
Internal Contact 1 Polarity B 5408 1520 | 21792 | 5520 —
Internal Contact 1 Polarity C 5409 1521 21793 5521 —
Internal Contact 1 Polarity D 5410 1522 21794 5522 —
Internal Contact 1 Polarity 5411 1523 21795 5523 —
Internal Contact 1 Event channel definition| 5412 1524 21796 5524 —
Internal Contact 2 Operation type 5413 1525 21797 5525 —
Internal Contact 2 Input bit function 5414 1526 | 21798 | 5526 —

(To be continued to the next page.)
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Chapter 9. LIST OF COMMUNICATION DATA

Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |information
DI Internal Contact 2 Input assignment A [ 5415 1527 | 21799 | 5527 —
Assignment | Internal Contact 2 Input assignment B| 5416 1528 21800 5528 —
Internal Contact 2 Input assignment C| 5417 1529 | 21801 | 5529 —
Internal Contact 2 Input assignment D| 5418 152A | 21802 | 552A —
Internal Contact 2 Polarity A 5419 152B | 21803 | 552B —
Internal Contact 2 Polarity B 5420 152C | 21804 | 552C —
Internal Contact 2 Polarity C 5421 152D 21805 552D —
Internal Contact 2 Polarity D 5422 152E | 21806 | 552E —
Internal Contact 2 Polarity 5423 152F 21807 552F —
Internal Contact 2 Event channel definition| 5424 1530 21808 5530 —
Internal Contact 3 Operation type 5425 1531 21809 5531 —
Internal Contact 3 Input bit function 5426 1532 21810 5532 —
Internal Contact 3 Input assignment A [ 5427 1533 21811 5533 —
Internal Contact 3 Input assignment B | 5428 1534 21812 5534 —
Internal Contact 3 Input assignment C| 5429 1535 21813 5535 —
Internal Contact 3 Input assignment D| 5430 1536 | 21814 | 5536 —
Internal Contact 3 Polarity A 5431 1537 21815 5537 —
Internal Contact 3 Polarity B 5432 1538 | 21816 | 5538 —
Internal Contact 3 Polarity C 5433 1539 21817 5539 —
Internal Contact 3 Polarity D 5434 153A | 21818 | 553A —
Internal Contact 3 Polarity 5435 153B | 21819 | 553B —
Internal Contact 3 Event channel definition| 5436 153C | 21820 | 553C —
Internal Contact 4 Operation type 5437 153D | 21821 | 553D —
Internal Contact 4 Input bit function 5438 153E 2182 553E —
Internal Contact 4 Input assignment A| 5439 153F 2182 553F —
Internal Contact 4 Input assignment B[ 5440 1540 | 21824 | 5540 —
Internal Contact 4 Input assignment C| 5441 1541 21825 5541 —
Internal Contact 4 Input assignment D| 5442 1542 21826 5542 —
Internal Contact 4 Polarity A 5443 1543 21827 5543 —
Internal Contact 4 Polarity B 5444 1544 21828 5544 —
Internal Contact 4 Polarity C 5445 1545 21829 5545 —
Internal Contact 4 Polarity D 5446 1546 | 21830 | 5546 —
Internal Contact 4 Polarity 5447 1547 21831 5547 —
Internal Contact 4 Event channel definition| 5448 1548 21832 5548 —
Internal Contact 5 Operation type 5449 1549 21833 5549 —
Internal Contact 5 Input bit function 5450 154A | 21834 | 554A —
Internal Contact 5 Input assignment A| 5451 154B | 21835 | 554B —
Internal Contact 5 Input assignment B[ 5452 154C | 21836 | 554C —
Internal Contact 5 Input assignment C| 5453 154D | 21837 | 554D —
Internal Contact 5 Input assignment D| 5454 154E | 21838 | 554E —
Internal Contact 5 Polarity A 5455 154F | 21839 | 554F —
Internal Contact 5 Polarity B 5456 1550 21840 5550 —
Internal Contact 5 Polarity C 5457 1551 | 21841 | 5551 —
Internal Contact 5 Polarity 5458 1552 21842 5552 —
Internal Contact 5 Polarity 5459 1553 | 21843 | 5553 —
Internal Contact 5 Event channel definition| 5460 1554 21844 | 5554 —
DO Control output 1 Operation type 5601 15E1 | 21985 | 55E1 —
Assignment | Control output 1 Output assignment A| 5602 15E2 | 21986 | 55E2 —
Control output 1 Output assignment B| 5603 15E3 | 21987 | 55E3 —
Control output 1 Output assignment C| 5604 15E4 | 21988 | 55E4 —
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Chapter 9. LIST OF COMMUNICATION DATA

Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |information
DO Control output 1 Output assignment D| 5605 15E5 | 21989 | 55E5 —
Assignment | Control output 1 Polarity A 5606 15E6 | 21990 | 55E6 —
Control output 1 Polarity B 5607 15E7 | 21991 | 55E7 —
Control output 1 Polarity C 5608 15E8 | 21992 | 55E8 —
Control output 1 Polarity D 5609 15E9 | 21993 | 55E9 —
Control output 1 Polarity 5610 15EA | 21994 | 55EA —
Control output 1 Latch 5611 15EB | 21995 | 55EB —
Control output 2 Operation type 5612 15EC | 21996 | 55EC —
Control output 2 Output assignment A| 5613 15ED | 21997 | 55ED —
Control output 2 Output assignment B| 5614 15EE | 21998 | 55EE —
Control output 2 Output assignment C| 5615 15EF | 21999 | 55EF —
Control output 2 Output assignmentD| 5616 15F0 | 22000 | 55FO0 —
Control output 2 Polarity A 5617 15F1 22001 | 55F1 —
Control output 2 Polarity B 5618 15F2 22002 55F2 —
Control output 2 Polarity C 5619 15F3 | 22003 | 55F3 —
Control output 2 Polarity D 5620 15F4 | 22004 | 55F4 —
Control output 2 Polarity 5621 15F5 | 22005 | 55F5 —
Control output 2 Latch 5622 15F6 | 22006 | 55F6 —
Event output 1 Operation type 5623 15F7 22007 55F7 —
Event output 1 Output assignment A 5624 15F8 | 22008 | 55F8 —
Event output 1 Output assignment B 5625 15F9 | 22009 | 55F9 —
Event output 1 Output assignment C 5626 15FA 22010 55FA —
Event output 1 Output assignment D 5627 15FB 22011 55FB —
Event output 1 Polarity A 5628 15FC | 22012 | 55FC —
Event output 1 Polarity B 5629 15FD | 22013 | 55FD —
Event output 1 Polarity C 5630 15FE | 22014 | 55FE —
Event output 1 Polarity D 5631 15FF 22015 55FF —
Event output 1 Polarity 5632 1600 | 22016 | 5600 —
Event output 1 Latch 5633 1601 | 22017 | 5601 —
Event output 2 Operation type 5634 1602 22018 5602 —
Event output 2 Output assignment A 5635 1603 22019 5603 —
Event output 2 Output assignment B 5636 1604 22020 5604 —
Event output 2 Output assignment C 5637 1605 22021 5605 —
Event output 2 Output assignment D 5638 1606 22022 5606 —
Event output 2 Polarity A 5639 1607 22023 5607 —
Event output 2 Polarity B 5640 1608 22024 | 5608 —
Event output 2 Polarity C 5641 1609 | 22025 [ 5609 —
Event output 2 Polarity D 5642 160A | 22026 | 560A —
Event output 2 Polarity 5643 160B | 22027 | 560B —
Event output 2 Latch 5644 160C 22028 560C —
Event output 3 Operation type 5645 160D 22029 560D —
Event output 3 Output assignment A 5646 160E | 22030 | 560E —
Event output 3 Output assignment B 5647 160F | 22031 | 560F —
Event output 3 Output assignment C 5648 1610 22032 5610 —
Event output 3 Output assignment D 5649 1611 22033 5611 —
Event output 3 Polarity A 5650 1612 | 22034 | 5612 —
Event output 3 Polarity B 5651 1613 22035 5613 —
Event output 3 Polarity C 5652 1614 22036 5614 —
Event output 3 Polarity D 5653 1615 22037 5615 —
Event output 3 Polarity 5654 1616 | 22038 | 5616 —
Event output 3 Latch 5655 1617 | 22039 | 5617 —

(To be continued to the next page.)
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Chapter 9. LIST OF COMMUNICATION DATA

Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |information
Event Internal Event 1 Operation type 5801 16A9 | 22185 | 56A9 —
Configuration | Internal Event 1 Direct/Reverse 5802 16AA | 22186 | 56AA —
Internal Event 1 Standby 5803 16AB | 22187 | 56AB —
Internal Event 1 state at READY 5804 16AC 22188 56AC —
(Reserved for future extension.) 5805 16AD | 22189 | 56AD A A A A —
Internal Event 1 Alarm OR 5806 16AE | 22190 | 56AE —
Internal Event 1 Special OFF 5807 16AF | 22191 | 56AF —
Internal Event 1 Delay time unit 5808 16BO | 22192 | 56B0 —
(Reserved for future extension.) 5809 16B1 | 22193 | 56B1 A A A A —
Internal Event 2 Operation type 5810 16B2 | 22194 | 56B2 —
Internal Event 2 Direct/Reverse 5811 16B3 22195 56B3 —
Internal Event 2 Standby 5812 16B4 | 22196 | 56B4 —
Internal Event 2 state at READY 5813 16B5 22197 56B5 —
(Reserved for future extension.) 5814 16B6 | 22198 | 56B6 A A A A —
Internal Event 2 Alarm OR 5815 16B7 22199 56B7 —
Internal Event 2 Special OFF 5816 16B8 | 22200 | 56B8 —
Internal Event 2 Delay time unit 5817 16B9 | 22201 | 56B9 —
(Reserved for future extension.) 5818 16BA | 22202 | 56BA A A A A —
Internal Event 3 Operation type 5819 16BB | 22203 | 56BB —
Internal Event 3 Direct/Reverse 5820 16BC | 22204 | 56BC —
Internal Event 3 Standby 5821 16BD | 22205 | 56BD —
Internal Event 3 state at READY 5822 16BE | 22206 | 56BE —
(Reserved for future extension.) 5823 16BF | 22207 | 56BF A A A A —
Internal Event 3 Alarm OR 5824 16C0 | 22208 | 56CO —
Internal Event 3 Special OFF 5825 16C1 | 22209 | 56C1 —
Internal Event 3 Delay time unit 5826 16C2 | 22210 | 56C2 —
(Reserved for future extension.) 5827 16C3 | 22211 | 56C3 A A A A —
Internal Event 4 Operation type 5828 16C4 | 22212 | 56C4 —
Internal Event 4 Direct/Reverse 5829 16C5 | 22213 | 56C5 —
Internal Event 4 Standby 5830 16C6 | 22214 | 56C6 —
Internal Event 4 state at READY 5831 16C7 | 22215 | 56C7 —
(Reserved for future extension.) 5832 16C8 | 22216 | 56C8 A A A A —
Internal Event 4 Alarm OR 5833 16C9 | 22217 | 56C9 —
Internal Event 4 Special OFF 5834 16CA | 22218 | 56CA —
Internal Event 4 Delay time unit 5835 16CB | 22219 | 56CB —
(Reserved for future extension.) 5836 16CC | 22220 | 56CC A A A A —
Internal Event 5 Operation type 5837 16CD | 22221 | 56CD —
Internal Event 5 Direct/Reverse 5838 16CE | 22222 | 56CE —
Internal Event 5 Standby 5839 16CF | 22223 | 56CF —
Internal Event 5 state at READY 5840 16D0 22224 56D0 —
(Reserved for future extension.) 5841 16D1 | 22225 | 56D1 A A A A —
Internal Event 5 Alarm OR 5842 16D2 | 22226 | 56D2 —
Internal Event 5 Special OFF 5843 16D3 | 22227 | 56D3 —
Internal Event 5 Delay time unit 5844 16D4 | 22228 | 56D4 —
(Reserved for future extension.) 5845 16D5 | 22229 | 56D5 A A A A —
Internal Event 6 Operation type 5846 16D6 | 22230 | 56D6 —
Internal Event 6 Direct/Reverse 5847 16D7 | 22231 | 56D7 —
Internal Event 6 Standby 5848 16D8 | 22232 | 56D8 —
Internal Event 6 state at READY 5849 16D9 | 22233 | 56D9 —
(Reserved for future extension.) 5850 16DA | 22234 | 56DA A A A A —
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Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |information
Event Internal Event 6 Alarm OR 5851 16DB | 22235 | 56DB —
Configuration | Internal Event 6 Special OFF 5852 16DC | 22236 | 56DC —
Internal Event 6 Delay time unit 5853 16DD | 22237 | 56DD —
(Reserved for future extension.) 5854 16DE | 22238 | 56DE A A A A —
Internal Event 7 Operation type 5855 16DF | 22239 | 56DF —
Internal Event 7 Direct/Reverse 5856 16E0 | 22240 | 56EO0 —
Internal Event 7 Standby 5857 16E1 22241 56E1 —
Internal Event 7 state at READY 5858 16E2 | 22242 | 56E2 —
(Reserved for future extension.) 5859 16E3 | 22243 | 56E3 A A A A —
Internal Event 7 Alarm OR 5860 16E4 | 22244 | 56E4 —
Internal Event 7 Special OFF 5861 16E5 | 22245 | 56E5 —
Internal Event 7 Delay time unit 5862 16E6 | 22246 | 56E6 —
(Reserved for future extension.) 5863 16E7 | 22247 | 56E7 A A A A —
Internal Event 8 Operation type 5864 16E8 | 22248 | 56E8 —
Internal Event 8 Direct/Reverse 5865 16E9 22249 56E9 —
Internal Event 8 Standby 5866 16EA | 22250 | 56EA —
Internal Event 8 state at READY 5867 16EB 22251 56EB —
(Reserved for future extension.) 5868 16EC | 22252 | 56EC A A A A —
Internal Event 8 Alarm OR 5869 16ED | 22253 | 56ED —
Internal Event 8 Special OFF 5870 16EE | 22254 | 56EE —
Internal Event 8 Delay time unit 5871 16EF | 22255 | 56EF —
(Reserved for future extension.) 5872 16F0 | 22256 | 56F0 A A A A —
Parameter | Control method 6001 1771 22385 5771 —
MV low limit at AT 6002 1772 | 22386 | 5772 1
MV high limit at AT 6003 1773 22387 5773 1
Differential (for ON/OFF control) 6004 1774 | 22388 | 5774 P
ONJ/OFF control action point offset 6005 1775 22389 5775 P
PV filter 6006 1776 22390 5776 1
PV ratio 6007 1777 22391 5777 3
PV bias 6008 1778 22392 5778 P
RSP filter 6009 1779 | 22393 | 5779 1
RSP ratio 6010 177A 22394 577A 3
RSP bias 6011 1778 22395 5778 P
Time proportional unit 1 6012 177C | 22396 | 577C —
Time proportional cycle 1 6013 177D | 22397 | 577D —
Time proportional unit 2 6014 177 | 22398 | 577E —
Time proportional cycle 2 6015 177F | 22399 | 577F —
Time proportional cycle mode 6016 1780 22400 5780 —
Output variation limit 6017 1781 | 22401 | 5781 1
SP ramp-up 6018 1782 22402 5782 S
SP ramp-down 6019 1783 22403 5783 S
(Reserved for future extension.) 6020 1784 22404 | 5784 A A A A P
Zone Zone 1 6201 1839 | 22585 | 5839 P
Zone 2 6202 183A 22586 583A P
Zone 3 6203 183B | 22587 | 583B P
Zone 4 6204 183C 22588 583C P
Zone 5 6205 183D | 22589 | 583D P
Zone 6 6206 183E 22590 583E P
Zone 7 6207 183F | 22591 | 583F P
Zone hysteresis 6208 1840 22592 5840 P

(To be continued to the next page.)
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Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |information
SP RSP 7001 1B59 | 23385 | 5B59 X X P

PID group number for RSP 7002 1B5A | 23386 | 5B5A —

(Reserved for future extension.) 7003 1B5B | 23387 | 5B5B S

(Reserved for future extension.) 7004 1B5C | 23388 | 5B5C S

LSP1 7005 1B5D | 23389 | 5B5D P Same as RAM address
13312 (decimal).

PID group number for LSP1 7006 1B5E | 23390 | 5BSE —

Ramp for LSP1 7007 1B5F 23391 5B5F S

Time for LSP1 7008 1B60 | 23392 [ 5B60 S

LSP2 7009 1B61 23393 5B61 P Same as RAM address
13313 (decimal).

PID group number for LSP2 7010 1B62 23394 5B62 —

Ramp for LSP2 7011 1B63 | 23395 [ 5B63 S

Time for LSP2 7012 1B64 23396 5B64 S

LSP3 7013 1B65 | 23397 | 5B65 P Same as RAM address
13314 (decimal).

PID group number for LSP3 7014 1B66 | 23398 | 5B66 —

Ramp for LSP3 7015 1B67 23399 5B67 S

Time for LSP3 7016 1B68 | 23400 | 5B68 S

LSP4 7017 1B69 23401 5B69 P Same as RAM address
13315 (decimal).

PID group number for LSP4 7018 1B6A | 23402 | 5B6A —

Ramp for LSP4 7019 1B6B 23403 5B6B S

Time for LSP4 7020 1B6C | 23404 | 5B6C S

LSP5 7021 1B6D | 23405 | 5B6D P Same as RAM address
13316 (decimal).

PID group number for LSP5 7022 1B6E | 23406 | 5B6E —

Ramp for LSP5 7023 1B6F 23407 5B6F S

Time for LSP5 7024 1B70 23408 5B70 S

LSP6 7025 1B71 | 23409 | 5B71 P Same as RAM address
13317 (decimal).

PID group number for LSP6 7026 1B72 | 23410 | 5B72 —

Ramp for LSP6 7027 1B73 23411 5B73 S

Time for LSP6 7028 1B74 23412 5B74 S

LSP7 7029 1B75 | 23413 | 5B75 P Same as RAM address
13318 (decimal).

PID group number for LSP7 7030 1B76 | 23414 | 5B76 —

Ramp for LSP7 7031 1B77 | 23415 | 5B77 S

Time for LSP7 7032 1B78 23416 5B78 S

LSP8 7033 1B79 | 23417 | 5B79 P Same as RAM address
13319 (decimal).

PID group number for LSP8 7034 1B7A | 23418 | 5B7A —

Ramp for LSP8 7035 1B7B 23419 5B7B S

Time for LSP8 7036 1B7C | 23420 | 5B7C S

Event Internal Event 1 main setting 7501 1D4D | 23885 | 5D4D S Same as RAM address

13056 (decimal).

Internal Event 1 sub-setting 7502 1D4E | 23886 | 5D4E S Same as RAM address
13057 (decimal).

Internal Event 1 Hysteresis 7503 1DAF | 23887 | 5D4F

Internal Event 1 ON delay time 7504 1D50 | 23888 | 5D50

Internal Event 1 OFF delay time 7505 1D51 | 23889 | 5D51
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Bank

Item name

RAM address

EEPROM address

RAM

EEPROM

Decimal point

) ) Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |information
Event Internal Event 2 main setting 7506 1D52 | 23890 | 5D52 S Same as RAM address
13058 (decimal).
Internal Event 2 sub-setting 7507 1D53 | 23891 | 5D53 S Same as RAM address
13059 (decimal).
Internal Event 2 Hysteresis 7508 1D54 | 23892 | 5D54 S
Internal Event 2 ON delay time 7509 1D55 | 23893 | 5D55 S
Internal Event 2 OFF delay time 7510 1D56 | 23894 | 5D56 S
Internal Event 3 main setting 7511 1D57 | 23895 | 5D57 S Same as RAM address
13060 (decimal).
Internal Event 3 sub-setting 7512 1D58 | 23896 | 5D58 S Same as RAM address
13061 (decimal).
Internal Event 3 Hysteresis 7513 1D59 | 23897 | 5D59 S
Internal Event 3 ON delay time 7514 1D5A | 23898 | 5D5A S
Internal Event 3 OFF delay time 7515 1D5B | 23899 | 5D5B S
Internal Event 4 main setting 7516 | 1D5C | 23900 [ 5D5C S Same as RAM address
13062 (decimal).
Internal Event 4 sub-setting 7517 1D5D | 23901 | 5D5D S Same as RAM address
13063 (decimal).
Internal Event 4 Hysteresis 7518 1D5E | 23902 | 5D5E S
Internal Event 4 ON delay time 7519 1D5F | 23903 | S5D5F S
Internal Event 4 OFF delay time 7520 1D60 | 23904 | 5D60 S
Internal Event 5 main setting 7521 1D61 | 23905 | 5D61 S Same as RAM address
13064 (decimal).
Internal Event 5 sub-setting 7522 1D62 | 23906 | 5D62 S Same as RAM address
13065 (decimal).
Internal Event 5 Hysteresis 7523 1D63 | 23907 | 5D63 S
Internal Event 5 ON delay time 7524 1D64 | 23908 | 5D64 S
Internal Event 5 OFF delay time 7525 1D65 | 23909 | 5D65 S
Internal Event 6 main setting 7526 1D66 | 23910 | 5D66 S Same as RAM address
13066 (decimal).
Internal Event 6 sub-setting 7527 1D67 | 23911 | 5D67 S Same as RAM address
13067 (decimal).
Internal Event 6 Hysteresis 7528 1D68 | 23912 | 5D68 S
Internal Event 6 ON delay time 7529 1D69 | 23913 | 5D69 S
Internal Event 6 OFF delay time 7530 1D6A | 23914 | 5D6A S
Internal Event 7 main setting 7531 1D6B | 23915 | 5D6B S Same as RAM address
13068 (decimal).
Internal Event 7 sub-setting 7532 1D6C | 23916 | 5D6C S Same as RAM address
13069 (decimal).
Internal Event 7 Hysteresis 7533 1D6D | 23917 | 5D6D S
Internal Event 7 ON delay time 7534 1D6E | 23918 | 5D6E S
Internal Event 7 OFF delay time 7535 1D6F | 23919 | S5D6F S
Internal Event 8 main setting 7536 1D70 | 23920 | 5D70 S Same as RAM address
13070 (decimal).
Internal Event 8 sub-setting 7537 1D71 | 23921 | 5D71 S Same as RAM address
13071 (decimal).
Internal Event 8 Hysteresis 7538 1D72 | 23922 | 5D72 S
Internal Event 8 ON delay time 7539 1D73 | 23923 | 5D73 S
Internal Event 8 OFF delay time 7540 1D74 | 23924 | 5D74 S
Extended AT type 8501 2135 24885 6135 —
tuning (Reserved for future extension.) 8502 2136 24886 6136 A X A X —
Just-FITTER settling band 8503 2137 | 24887 | 6137 —
SP lag constant 8504 2138 24888 6138 1

(To be continued to the next page.)
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It RAM add EEPROM add RAM EEPROM i
Bank €m name aaaress aaaress Decimal point Remarks
Decimal | Hexadecimal [ Decimal | Hexadecimal | Read | Write | Read | Write [information
Extended (Reserved for future extension.) 8505 2139 24889 6139 A X A X —
tuning AT Proportional band adjust 8506 213A | 24890 | 613A 2

AT Integral time adjust 8507 213B | 24891 | 613B 2

AT Derivative time adjust 8508 213C | 24892 | 613C 2

Control algorithm 8509 213D | 24893 | 613D —

Just-FiTTER overshoot limit/restraint/| 8510 213E | 24894 | 613E —

control coefficient

(Reserved for future extension.) 8511 213F | 24895 | 613F A X A X —

(Reserved for future extension.) 8512 2140 24896 6140 A X A X —

(Reserved for future extension.) 8513 2141 24897 6141 A X A X —

(Reserved for future extension.) 8514 2142 | 24898 | 6142 A X A X —

(Reserved for future extension.) 8515 2143 24899 6143 A A A A 2

(Reserved for future extension.) 8516 2144 24900 6144 A A A A 2

(Reserved for future extension.) 8517 2145 | 24901 | 6145 A A A A 2

(Reserved for future extension.) 8518 2146 24902 6146 A A A A —

Mode AUTO/MANUAL 9001 2329 | 25385 | 6329 0 u] — Same as RAM address
14596 (decimal). Writing is
enabled under no DI
Assignment and other
conditions.

RUN/READY 9002 232A 25386 632A O O — Same as RAM address
14595 (decimal). Writing is
enabled under no DI
Assignment conditions.

LSP/RSP 9003 232B 25387 632B O 0 — Same as RAM address
14598 (decimal). Writing is
enabled under no DI
Assignment conditions.

AT stop/start 9004 232C | 25388 | 632C 0 u| — Same as RAM address
14597 (decimal). Writing is
enabled under no DI
Assignment and other
conditions.

Release all DO latches 9005 232D | 25389 | 632D O O — Writing is enabled under no
DI Assignment conditions.

Operation | PV 9101 238D | 25485 | 638D X X P Same as RAM address
display 14356 (decimal).

SP (Target value) 9102 238E | 25486 | 638E P (Note 1)

LSP group selection 9103 238F | 25487 | 638F 0 0 — Same as RAM address
14592 (decimal). Writing is
enabled under no DI
Assignment conditions.
(Note 2)

PID group being selected. 9104 2390 25488 6390 X —

Manipulated Variable (MV) 9105 2391 | 25489 | 6391 u] 1 Same as RAM address
14594 (decimal). Writing is
enabled in the MANUAL
mode.

Heat Manipulated Variable (Heat MV)| 9106 2392 | 25490 | 6392 X X 1 Same as RAM address
14420 (decimal).

Cool Manipulated Variable (Cool MV)[ 9107 2393 | 25491 | 6393 X X 1 Same as RAM address
14421 (decimal).

Motor opening feedback value (MFB)| 9108 2394 | 25492 | 6394 X X 1 Same as RAM address
14417 (decimal).

AT progress 9109 2395 | 25493 | 6395 X X —

Current transformer (CT) 9110 2396 25494 | 6396 1 Same as RAM address

current value 1 14418 (decimal).

Current transformer (CT) 9111 2397 25495 6397 X X 1 Same as RAM address

current value 2 14419 (decimal).

9-10
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Chapter 9. LIST OF COMMUNICATION DATA

Item name RAM address |EEPROM address RAM EEPROM i
Bank Decimal point Remarks

Decimal | Hexadecimal | Decimal | Hexadecimal | Read | Write | Read | Write |information

Operation | Timer remaining time 1 9112 2398 | 25496 | 6398 X X S
display Timer remaining time 2 9113 2399 25497 6399 X X S
Timer remaining time 3 9114 239A | 25498 | 639A X X S
Timer remaining time 4 9115 239B | 25499 | 639B X X S
Timer remaining time 5 9116 239C | 25500 | 639C X X S
Timer remaining time 6 9117 239D | 25501 | 639D X X S
Timer remaining time 7 9118 239E | 25502 | 639E X X S
Timer remaining time 8 9119 239F | 25503 | 639F X X S
STEP operation No. 9120 23A0 | 25504 | 63A0 X X S
STEP operation remaining time 9121 23A1 | 25505 | 63A1 X X S
STEP operation remaining time (sec.) 9122 23A2 25506 63A2 X X S
LSP value in use 9123 23A3 | 25507 | 63A3 X X P Same as RAM address
14593 (decimal). (Note 1)
PV before ratio, bias, and filter 9124 23A4 25508 63A4 P
RSP before ratio, bias, and filter 9125 23A5 | 25509 | 63A5 X X P
Status Input alarm status 9201 23F1 25585 | 63F1 X X — Bit 0: ALO1 (PV over-range)
Bit 1: ALO1 (PV under-
range)
Bit 2: ALO3 (CJ, RTD
burnout)

Bit 3: Undefined.

Bit 4: ALO5 (RSP over-
range)

Bit 5: AL06 (RSP under-
range)

Bit 6: ALO7 (MFB burnout)

Bit 7 to 8: Undefined.

Bit 9: AL10 (Motor
adjustment failure)

Bit 10 to 15: Undefined.

Instrument alarm status 9202 23F2 | 25586 | 63F2 X X — Bits 0 to 1: Undefined.

Bit 2: AL70 (A/D)

Bit 3: AL95 (Set data)

Bit 4: AL96 (Adjustment
data)

Bit 5: AL97 (Set data/RAM)

Bit 6: AL98 (Adjustment
data/RAM)

Bit 7: AL99 (ROM)

Bits 8 to 15 Undefined.

Internal Event/Internal Contact function 9203 23F3 25587 63F3 X X — Bit 0 to 7: Internal event 1 to
8
Bit 8 to 12: Internal contact
1to5
Bit 13 to 15: Undefined.

(Note 1) If thevalueisread immediately after it has been written into the SP or the LSP in use, the value still may
not be changed. The value is updated after the cycle time has elapsed.

(Note2) If the SPortheLSPinuseisread immediately after the value has been written into the L SP group
selection, the value still may not be changed. The value is updated after the cycle time has elapsed.

(To be continued to the next page.)
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Chapter 9. LIST OF COMMUNICATION DATA

Item name RAM address | EEPROM address RAM EEPROM i
Bank Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write [informationy
Status Control status 9204 23F4 25588 63F4 X X — Bit 0: MANUAL mode

Bit 1: READY mode

Bit 2: RSP mode

Bit 3: During AT

Bit 4: During ST

(Invalid in this unit)
Bit 5: During SOAK of step
operation

Bit 6: During SP ramp

Bit 7: During SP ramp-up

Bit 8: During SP ramp-down

Bits 9 to 10: Undefined.

Bit 11: During estimate of
MFB

Bit 12: During adjustment of
MFB

Bit 13: PID (Heat) is being
used.

Bit 14: PID (Cool) is being
used.

Bit 15: Undefined.

DO status 9205 23F5 | 25589 | 63F5 X X — Same as RAM address
14337 (decimal).

Bit 0: Control output 1
Bit 1: Control output 2
Bit 2: Event output 1
Bit 3: Event output 2
Bit 4: Event output 3
Bits 5 to 15: Undefined.

DI status 9206 23F6 | 25590 | 63F6 X X — Same as RAM address
14338 (decimal).

Bit 0: DI1

Bit 1: DI2

Bit 2: DI3

Bit 3: DI4

Bits 4 to 15: Undefined.

Communication DI (DI1 to 4) 9207 23F7 | 25591 | 63F7 — Bit 0: Communication DI1
Bit 1: Communication DI2
Bit 2: Communication DI3
Bit 3: Communication DI4

Communication DI1 9208 23F8 | 25592 | 63F8 —

Communication DI2 9209 23F9 | 25593 | 63F9 —

Communication DI3 9210 23FA | 25594 [ 63FA —

Communication DI4 9211 23FB | 25595 | 63FB —

Tag Tag 1 9301 2455 | 25685 | 6455 — Display and setting cannot
be made with the console.

Tag 2 9302 2456 25686 6456 — Same as above.
Tag 3 9303 2457 25687 6457 — Same as above.
Tag 4 9304 2458 25688 6458 — Same as above.
Tag 5 9305 2459 25689 6459 — Same as above.
Tag 6 9306 245A | 25690 | 645A — Same as above.
Tag 7 9307 245B | 25691 | 645B — Same as above.
Tag 8 9308 245C 25692 645C — Same as above.
Tag 9 9309 245D 25693 645D — Same as above.
Tag 10 9310 245E 25694 645E — Same as above.
Tag 11 9311 245F | 25695 | 645F — Same as above.
Tag 12 9312 2460 25696 6460 — Same as above.
Tag 13 9313 2461 25697 6461 — Same as above.
Tag 14 9314 2462 25698 6462 — Same as above.
Tag 15 9315 2463 25699 6463 — Same as above.
Tag 16 9316 2464 25700 6464 — Same as above.

(To be continued to the next page.)
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Chapter 9. LIST OF COMMUNICATION DATA

Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |informationy
PID Proportional band (P-1) 12288 | 3000 | 28672 [ 7000 1
Integral time (I-1) 12289 3001 28673 7001 S
Derivative time (D-1) 12290 | 3002 | 28674 | 7002 S
Manual reset (RE-1) 12291 3003 28675 7003 1
Output low limit (OL-1) 12292 3004 28676 7004 1
Output high limit (OH-1) 12293 | 3005 | 28677 | 7005 1
Proportional band (P-2) 12294 3006 28678 7006 1
Integral time (1-2) 12295 3007 28679 7007 S
Derivative time (D-2) 12296 | 3008 | 28680 | 7008 S
Manual reset (RE-2) 12297 3009 28681 7009 1
Output low limit (OL-2) 12298 | 300A | 28682 | 700A 1
Output high limit (OH-2) 12299 | 300B | 28683 | 700B 1
Proportional band (P-3) 12300 | 300C | 28684 | 700C 1
Integral time (I-3) 12301 | 300D | 28685 | 700D S
Derivative time (D-3) 12302 | 300E | 28686 | 700E S
Manual reset (RE-3) 12303 | 300F | 28687 | 700F 1
Output low limit (OL-3) 12304 3010 28688 7010 1
Output high limit (OH-3) 12305 | 3011 | 28689 | 7011 1
Proportional band (P-4) 12306 3012 28690 7012 1
Integral time (I-4) 12307 | 3013 | 28691 | 7013 S
Derivative time (D-4) 12308 3014 28692 7014 S
Manual reset (RE-4) 12309 | 3015 | 28693 | 7015 1
Output low limit (OL-4) 12310 3016 28694 7016 1
Output high limit (OH-4) 12311 | 3017 | 28695 | 7017 1
Proportional band (P-5) 12312 3018 28696 7018 1
Integral time (I-5) 12313 | 3019 | 28697 | 7019 S
Derivative time (D-5) 12314 301A 28698 701A S
Manual reset (RE-5) 12315 | 301B | 28699 | 701B 1
Output low limit (OL-5) 12316 | 301C | 28700 | 701C 1
Output high limit (OH-5) 12317 | 301D | 28701 | 701D 1
Proportional band (P-6) 12318 | 301E | 28702 | 701E 1
Integral time (I-6) 12319 | 301F | 28703 | 701F S
Derivative time (D-6) 12320 | 3020 | 28704 | 7020 S
Manual reset (RE-6) 12321 | 3021 | 28705 | 7021 1
Output low limit (OL-6) 12322 | 3022 | 28706 | 7022 1
Output high limit (OH-6) 12323 3023 28707 7023 1
Proportional band (P-7) 12324 3024 28708 7024 1
Integral time (I-7) 12325 | 3025 | 28709 | 7025 S
Derivative time (D-7) 12326 | 3026 | 28710 | 7026 S
Manual reset (RE-7) 12327 3027 28711 7027 1
Output low limit (OL-7) 12328 | 3028 | 28712 | 7028 1
Output high limit (OH-7) 12329 | 3029 | 28713 | 7029 1
Proportional band (P-8) 12330 | 302A | 28714 | 702A 1
Integral time (1-8) 12331 302B 28715 702B S
Derivative time (D-8) 12332 | 302C | 28716 | 702C S
Manual reset (RE-8) 12333 302D 28717 702D 1
Output low limit (OL-8) 12334 | 302E | 28718 | 702E 1
Output high limit (OH-8) 12335 | 302F | 28719 | 702F 1
Proportional band for cool side (P-1.C){ 12336 | 3030 | 28720 [ 7030 1
Integral time for cool side (I-1.C) 12337 3031 28721 7031 S

(To be continued to the next page.)
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Chapter 9. LIST OF COMMUNICATION DATA

Bank Item name RAM address | EEPROM address RAM EEPROM | Decimal point Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |informationy

Derivative time for cool side (D-1.C) | 12338 | 3032 | 28722 | 7032 S
(Reserved for future extension.) 12339 3033 28723 7033 A A A A —
Output low limit for cool side (OL1.C)| 12340 | 3034 | 28724 | 7034 1
Output high limit for cool side (OH1.C)| 12341 3035 28725 7035 1
Proportional band for cool side (P-2.C){ 12342 | 3036 | 28726 | 7036 1
Integral time for cool side (I-2.C) 12343 3037 28727 7037 S
Derivative time for cool side (D-2.C) | 12344 | 3038 | 28728 | 7038 S
(Reserved for future extension.) 12345 3039 28729 7039 A A A A —
Output low limit for cool side (OL2.C)| 12346 | 303A | 28730 | 703A 1
Output high limit for cool side (OH2.C)| 12347 | 303B | 28731 | 703B 1
Proportional band for cool side (P-3.C)| 12348 | 303C | 28732 | 703C 1
Integral time for cool side (I-3.C) 12349 | 303D | 28733 | 703D S
Derivative time for cool side (D-3.C) | 12350 | 303E | 28734 | 703E S
(Reserved for future extension.) 12351 | 303F | 28735 | 703F A A A A
Output low limit for cool side (OL3.C)| 12352 3040 28736 7040 1
Output high limit for cool side (OH3.C)| 12353 | 3041 | 28737 | 7041 1
Proportional band for cool side (P-4.C)| 12354 3042 28738 7042 1
Integral time for cool side (I-4.C) 12355 | 3043 | 28739 | 7043 S
Derivative time for cool side (D-4.C) | 12356 3044 28740 7044 S
(Reserved for future extension.) 12357 | 3045 | 28741 | 7045 A A A A
Output low limit for cool side (OL4.C)| 12358 3046 28742 7046 1
Output high limit for cool side (OH4.C)| 12359 | 3047 | 28743 | 7047 1
Proportional band for cool side (P-5.C)| 12360 3048 28744 | 7048 1
Integral time for cool side (I-5.C) 12361 | 3049 | 28745 [ 7049 S
Derivative time for cool side (D-5.C) | 12362 | 304A | 28746 | 704A S
(Reserved for future extension.) 12363 | 304B | 28747 | 704B A A A A
Output low limit for cool side (OL5.C)| 12364 | 304C | 28748 | 704C 1
Output high limit for cool side (OH5.C)| 12365 | 304D | 28749 | 704D 1
Proportional band for cool side (P-6.C)| 12366 | 304E | 28750 | 704E 1
Integral time for cool side (I-6.C) 12367 | 304F | 28751 | 704F S
Derivative time for cool side (D-6.C) | 12368 3050 28752 7050 S
(Reserved for future extension.) 12369 3051 28753 7051 A A A A
Output low limit for cool side (OL6.C)| 12370 3052 28754 | 7052 1
Output high limit for cool side (OH6.C)| 12371 3053 28755 7053 1
Proportional band for cool side (P-7.C)| 12372 3054 28756 7054 1
Integral time for cool side (I-7.C) 12373 3055 28757 7055 S
Derivative time for cool side (D-7.C) | 12374 3056 28758 7056 S
(Reserved for future extension.) 12375 3057 28759 7057 A A A A
Output low limit for cool side (OL7.C)| 12376 | 3058 | 28760 | 7058 1
Output high limit for cool side (OH7.C)| 12377 3059 28761 7059 1
Proportional band for cool side (P-8.C){ 12378 | 305A | 28762 | 705A 1
Integral time for cool side (I-8.C) 12379 | 305B | 28763 | 705B S
Derivative time for cool side (D-8.C) | 12380 | 305C | 28764 | 705C S
(Reserved for future extension.) 12381 | 305D | 28765 | 705D A A A A
Output low limit for cool side (OL8.C)| 12382 | 305E | 28766 | 705E 1
Output high limit for cool side (OH8.C)| 12383 | 305F | 28767 | 705F 1

Event Internal Event 1 main setting 13056 | 3300 | 29440 [ 7300 S
Internal Event 1 sub-setting 13057 3301 29441 7301 S
Internal Event 2 main setting 13058 | 3302 | 29442 [ 7302 S
Internal Event 2 sub-setting 13059 3303 29443 7303 S

(To be continued to the next page.)
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Chapter 9. LIST OF COMMUNICATION DATA

It RAM add EEPROM add RAM EEPROM i
Bank €m name aaaress aaaress Decimal poinf| Remarks
Decimal| Hexadecimal | Decimal| Hexadecimal | Read | Write | Read | Write |informationy
Event Internal Event 3 main setting 13060 | 3304 | 29444 | 7304 S
Internal Event 3 sub-setting 13061 3305 29445 7305 S
Internal Event 4 main setting 13062 | 3306 | 29446 | 7306 S
Internal Event 4 sub-setting 13063 3307 29447 7307 S
Internal Event 5 main setting 13064 | 3308 | 29448 [ 7308 S
Internal Event 5 sub-setting 13065 3309 29449 7309 S
Internal Event 6 main setting 13066 | 330A | 29450 | 730A S
Internal Event 6 sub-setting 13067 | 330B | 29451 | 730B S
Internal Event 7 main setting 13068 330C 29452 730C S
Internal Event 7 sub-setting 13069 | 330D | 29453 | 730D S
Internal Event 8 main setting 13070 | 330E | 29454 | 730E S
Internal Event 8 sub-setting 13071 | 330F | 29455 | 730F S
LSP LSP1 13312 | 3400 | 29696 | 7400 P
LSP2 13313 | 3401 | 29697 | 7401 P
LSP3 13314 3402 29698 7402 P
LSP4 13315 | 3403 | 29699 | 7403 P
LSP5 13316 3404 29700 7404 P
LSP6 13317 3405 29701 7405 P
LSP7 13318 3406 29702 7406 P
LSP8 13319 | 3407 | 29703 | 7407 P
Instrument | Typical alarm 14336 3800 30720 7800 X X — Bit 0: PV failure (ALO1 to
status 1 03)
Bits 1 to 11: Undefined.
Bit 12: Hardware failure
(AL70)
Bit 13: Parameter failure
(AL95/97)
Bit 14: Adjustment data
failure (AL96/98)
Bit 15: ROM failure (AL99)
DO status 14337 3801 30721 7801 X X — Same as RAM address
9205 (decimal).
DI status 14338 3802 30722 7802 X X — Same as RAM address
9206 (decimal).
Instrument | RUN/READY 14352 3810 30736 7810 X X —
status 2 AUTO/MANUAL 14353 3811 30737 7811 X X —
AT stop/start 14354 3812 30738 7812 X X —
LSP/RSP 14355 | 3813 | 30739 | 7813 X X —
PV 14356 3814 30740 7814 X X P
SP (Target value) 14357 3815 30741 7815 X X P
Manipulated Variable (MV) 14358 3816 30742 7816 X X 1
Instrument | RSP 14416 3850 30800 7850 X X P Same as RAM address
status 3 7001 (decimal).
MFB (Motor opening feedback value)| 14417 | 3851 | 30801 [ 7851 X X 1 Same as RAM address
9108 (decimal).
Current transformer (CT) input 1 current | 14418 | 3852 | 30802 | 7852 X X 1 Same as RAM address
value 9110 (decimal).
Current transformer (CT) input 2 current | 14419 | 3853 | 30803 | 7853 X X 1 Same as RAM address
value 9111 (decimal).
Heat MV (for heat/cool control) 14420 3854 30804 | 7854 X X 1 Same as RAM address
9106 (decimal).
Cool MV (for heat/cool control) 14421 3855 30805 7855 X X 1 Same as RAM address
9107 (decimal).

(To be continued to the next page.)
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Chapter 9. LIST OF COMMUNICATION DATA

It RAM add EEPROM add RAM EEPROM i
Bank €m name aaaress aaaress| Decimal point Remarks
Decimal| Hexadecimal | Decimal | Hexadecimal | Read | Write | Read | Write [information
Operation | LSP group selection 14592 | 3900 | 30976 | 7900 0 m] — Writing is enabled under no
DI Assignment conditions.
Same as RAM address
9103 (decimal).

LSP value in use 14593 3901 30977 7901 P Same as RAM address
9123 (decimal).

Manual manipulated variable (MV) 14594 3902 30978 7902 O 0 1 Writing is enabled in the
MANUAL mode.

Same as RAM address
9105 (decimal).

RUN/READY 14595 | 3903 | 30979 [ 7903 0 u] — Writing is enabled under no
DI Assignment conditions.
Same as RAM address
9002 (decimal).

AUTO/MANUAL 14596 3904 30980 7904 O 0 — Writing is enabled under no
DI Assignment and other
conditions.

Same as RAM address
9001 (decimal).

AT stop/start 14597 3905 30981 7905 O 0 — Writing is enabled under no
DI Assignment and other
conditions.

Same as RAM address
9004 (decimal).

LSP/RSP 14598 | 3906 | 30982 [ 7906 X X — Same as RAM address

9003 (decimal).
PID group | Proportional band (P) 14848 | 3A00 | 31232 [ 7A00 1
in use Integral time (1) 14849 | 3A01 | 31233 | 7A01 S

Derivative time (D) 14850 | 3A02 | 31234 [ 7A02 S

Manual reset 14851 3A03 31235 7A03 1

MV low limit 14852 | 3A04 | 31236 | 7A04 1

MV high limit 14853 3A05 31237 7A05 1

Proportional band for cool side 14854 | 3A06 | 31238 | 7A06 1

Integral time for cool side 14855 | 3A07 | 31239 | 7A07 S

Derivative time for cool side 14856 | 3A08 | 31240 | 7A08 S

(Reserved for future extension.) 14857 | 3A09 | 31241 | 7A09 A A A A 1

Output low limit for cool side 14858 | 3A0A | 31242 | 7A0A 1

Output high limit for cool side 14859 | 3A0B | 31243 | 7AOB 1
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Chapter 10. MAINTENANCE AND
TROUBLESHOOTING

m Maintenance
e Cleaning

e Part replacement

e Fusereplacement

m Alarm displays and

When removing dirt from the instrument, wipe it off with a soft cloth rag. At this
time, do not use any organic solvent, such as paint thinner or benzene.

Do not replace any parts of this unit.

When replacing the fuse connected to the electric wiring, always use the specified

standard fuse.
Standard IEC127
Shut-down speed  Slow-action type (T)
Rated voltage 250V
Rated current 500mA

corrective action
The following table shows the alarm displays and corrective actions if any failure
occursin this unit:

Alarm code

Failure name

Cause

Corrective action

PV input failure
(Over-range)

Sensor burnout, incorrect wiring,
incorrect PV input type setting

a

==
£3

lax}

PV input failure

Sensor burnout, incorrect wiring,

Check the wiring.
Set the PV input type
again.

fx
(Under-range) incorrect PV input type setting

AL 03 |CJfailure Terminal temperature is faulty | Check the ambient

(thermocouple). temperature.
PV input failure Sensor burnout, incorrect wiring | Check the wiring.
(RTD)

A ng |RSPinputfailure | Sensor burnout, incorrect wiring, Check the wiring.
(Over-range) incorrect RSP input type setting | Set the RSP input type
(Displayed only in again.
the RSP mode.)

A1 nE |RSPinputfailure | Sensor burnout, incorrect wiring,| Check the wiring.
(Under-range) incorrect RSP input type setting | Set _the RSP input type
(Displayed only in again.
the RSP mode.)

R 57 |MFBinputfailure | Burnout, incorrect wiring Check the wiring.
Check the MFB input
value.

AL 10 |Motor adjustment | Check for burnout or incorrect | Readjust the motor after

= |failure wiring. checking the wiring and
Motor power shutdown. motor power.

Rt 70 | A/D conversion A/D converter is faulty. Replace the unit.
failure

AL 95 |Parameter failure |Data is corrupted by noise, or |+ Restart the unit.

power is shut-down while the « Set the data again (set
data is being set. data for AL95/97 and
g1 95 |Adjustment data Data is corrupted by noise, or Zi]gg/tg%?m data for
failure power is s_hut-down while the « Replace the unit.
data is being set.
Hi 97 |Parameter failure | Data is corrupted by noise.
(RAM area)

Hi 98 | Adjustment data Data is corrupted by noise.
failure (RAM area)

Hi 99 |ROM failure ROM (memory) is faulty. * Restart the unit.

* Replace the unit.
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Chapter 10. MAINTENANCE AND TROUBLESHOOTING

m Behavior in case of PV input failure
(1) ALO1, 02, or 03 occurs.
Control output: It is possible to make the settings so that the control action is
continued or stopped.

Other actions;  Actions are continued.

10-2

e Thermocouple

(2) Alarm occurs other than those shown above.
All actions are continued.

The following table shows the indications and alarms of this unit by the sensor
typeif PV input failure occurs:

Failure status Range No. Indication value Alarm code
Sensor burnout Upscale (110%FS) ALO1
CJ failure PV having incorrect cold ALO3
junction compensation.
Over-range, burnout |19 (PLII) 1365°C (105%FS) ALO1
e RTD
Failure status Range No. Indication value Alarm code
RTD burnout Upscale (110%FS) ALO1
A-wire burnout Upscale (110%FS) ALO1
B-wire burnout Upscale (110%FS) ALO1, ALO3
C-wire burnout Upscale (110%FS) ALO1, ALO3
2 or 3-wire burnout Upscale (110%FS) ALO1, ALO3
A and B-wire short-circuit Downscale (-10%FS) ALO2
A and C-wire short-circuit Downscale (-10%FS) ALO2
A and B-wire/A and 41,43 (Pt100) -235°C (-5%FS) ALO2
C-wire short-circuit
A and B-wire/A and 42,44 (JPt100) -235°C (-5%FS) ALO2
C-wire short-circuit
e DC voltage/DC current
Failure status Range No. Indication value Alarm code
Burnout 81 (0 to 10mV) Downscale (-10%FS) ALO2
82 (-10 to +10mV) Downscale (-10%FS) ALO2
83 (0 to 100mV) Downscale (-10%FS) ALO2
84 (0to 1V) Downscale (-3%FS) ALO2
86 (1to 5V) Downscale (-10%FS) ALO2
87 (0 to 5V) Downscale (-3%FS) ALO2
88 (0 to 10V) Downscale (0%FS) None
89 (0 to 20mA) Indefiniteness (around 0%FS)| None
90 (4 to 20mA) Downscale (-10%FS) ALO2




m Behavior in case of RSP input

Chapter 10. MAINTENANCE AND TROUBLESHOOTING

failure

When an alarm occurs, all actions are continued.
The following table shows the indications and alarms of this unit if RSP input

failure occurs:

Failure status Range No. Indication value Alarm code
Burnout 0 (4 to 20mA) Downscale (-10%FS) ALO6
1 (0 to 20mA) Indefiniteness (around 0%FS) None
2 (0to5V) Downscale (-10%FS) ALO6
3(1to5V) Downscale (-10%FS) ALO6
4 (0 to 10V) Downscale (-10%FS) ALO6
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Chapter 11. CALIBRATION

/NCAUTION

® Do not change the mode to the calibration mode while the control object is
being operated.
When this unit is put in the calibration mode, the control output and event
output enter the fixed status and they do not function. Always start the
calibration by considering this point carefully.

|I] Handling Precautions
It may be required to disconnect and reconnect the wiring for calibration.
At this time, strictly observe the warnings and cautions about wiring stated
in Chapter 4, WIRING.

This chapter describes how to calibrate this unit.
To calibrate this unit, Smart Loader Package SLP-C35 is required.

m Starting the calibration
Start up the Smart Loader Package SLP-C35. On the menu screen, select
[Calibration (J)] from the [Menu (M)] pull-down menu. The [Calibrate]
confirmation screen will appear.
On this screen, select [OK]. The Calibration screen will appear and this unit enters
the calibration mode.
When this unit isin the calibration mode, “tESt” will appear on the lower display.
However, note that another message appears when inspecting the LED.

(1] Handling Precautions

« Yamatake shall not be held responsible for any defects arising from
improper calibration made by the customer.

 To return the unit to the calibration status of the default settings
before shipment during calibration, follow the steps below. From the
pull-down menu, select [Command] - [Data retrieval]. The data,
which has been calibrated, is disposed of and the data is then
returned to the default settings before shipment. If this operation is
performed accidentally during calibration, all contents, which have
been calibrated by the customer, will be lost.

m Exiting the calibration
To exit the calibration, perform either of the following operations:

(1) On the Calibration screen of the Smart Loader Package, select [Quit (Q)] from
the [File (F)] pull-down menu.

(2) Click [X] at the upper right corner of the Calibration screen to close the screen.
The screen will be returned to the menu screen and the unit also returns to the
normal mode.

(1] Handling Precautions
If the loader cable is disconnected before starting the calibration exit
operation with the Smart Loader Package, this unit is continuously kept
in the calibration mode. At this condition, turn OFF the power, and turn
it ON again. The unit will return to the normal mode.
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m Cautions before starting the calibration

When calibrating the unit, strictly observe the following cautions. Failure to do so
may cause inaccuracy:

« Before starting the calibration, supply the power to this unit for at least 1 hr.

» The ambient temperature of the calibration place must conform to the standard
conditions specified in the unit specifications.

* Do not calibrate the unit in a place where it isin contact with the wind or during
ambient temperature fluctuation.

* Do not calibrate the unit with the measuring instruments having lower
specifications stated in the next section, m Measuring instruments required for
calibration.

m Measuring instruments required for calibration

Measuring instrument Specifications
Reference current/ Accuracy: £0.1% or less,
oltage generator Minimum resolution: 100 pV or less (voltage),

Minimum resolution: 100 pA or less (current)

Resistor Accuracy: £0.1% or less,
Minimum resolution: 0.1Q or less

Ammeter Accuracy: +0.1% or less,
Minimum resolution: 1pA or less

Voltmeter Accuracy: +0.1% or less,
Minimum resolution: 1mV or less

Thermometer Accuracy: +0.1°C or less,
Minimum resolution: 0.1°C or less

m Calibration procedures

e |/O check
(1) Select the [I/O Check] tab.
(2) Select adesired item from the check contents.
(3) Click [Execute].

Theinput system (key and digital input) is shown on the personal computer screen
while the input status (ON/OFF) of this unit is being read continuously.

For the output system (control output and event output), the status (ON/OFF) you
have checked on desired check boxesis output from the output terminal of this
unit.

e PVinput calibration
(1) Select the [PV Calibration] tab.

(2) Select the model, [4: C25/26/35/36 T/C], [5: C25/26/35/36 RTD], or [6:
C25/26/35/36 LIN].

(3) Select the gain No. in the ascending order and perform the operation from step
(4.
(4) Click [Read].

(5) Apply the voltage, current, and resistance values written next to the gain No. to
the PV input terminal.
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For details about how to connect measuring instruments in the apply status, refer

to the following figures:
* The PV input typeis T/C (thermocouple).

Voltage
generator

This unit

(10)

(11)-

(12)+

* The PV input typeisRTD.

Resistor

This unit

(10)

1)

(12)

* The PV input typeisLIN (DC voltage/DC current).

Gain Nos. 1 to 12 (voltage) | This unit

Voltage
generator

(10)

(11)-

(12)+

Gain Nos. 13 to 16 (current)

Current
generator

This unit

(10)+

(6) Keep the apply status for approximately 30s.

(7) Click [Write].

(11)-
(12)

(8) Return to step (3) and repeat the procedure until the final gain No. is

compl eted.

(1] Handling Precautions

« In the PV input calibration, always adjust all gains.

« Do not leave the PV input terminal open during heat-up between
power ON of this unit and starting of calibration. When the input type
is thermocouple or DC voltage, put the unit in the 0 volt input (or
terminals are short-circuited) status. When the input type is RTD, put
the unit in the 100Q-input (or terminals are short-circuited) status.
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e RSP input calibration
(1) Selectthe[PV Calibration] tab.
(2) Selectthemodel [7: C35/36 RSP].

(3) Select the gain No. in the ascending order and perform the operation from
step (4).
(4) Click [Read].

(5) Apply the voltage and current values written next to the gain No. to the PV
input terminal.

For details about how to connect measuring instruments in the apply status, refer
to the following Figures:

Gain Nos. 1 and 2 (current) [ This unit Gain Nos. 3 and 4 (voltage) This unit
Current Voltage
generator 18)* generator (18)*
(19)- (19)-

(6) Keep the apply status for approximately 30s.
(7) Click [Write].

(8) Returnto step (3) and repeat the procedure until the final gain No. is
compl eted.

(] Handling Precautions
« In the RSP input calibration, it is always necessary to adjust all gains.
« Do not leave the RSP input terminal open during heat-up between
power ON of this unit and starting of calibration. When the input type
is DC voltage, put the unit in the 0 volt input (or terminals are short-
circuited) status.
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e Current Transformer (CT) input calibration
(1) Selectthe[CT input calibration] tab.
(2) Select adesired channel to be calibrated.

(3) Select [Zero] from the zero span selection items.
(When selecting a channel, perform the [Zero] calibration first, and then
perform the [Span] calibration next since “ Zero/Span” is set for one channel.)

(4) Click [Read)].

(5) A current value of “0” isapplied to the CT input terminal of the channel you
have selected and keep the apply status for approximately 30 sec. For details
about how to connect measuring instruments in the apply status, refer to the
following Figures:

CTinput 1 This unit CT input 2 This unit
(1) + Q]
Current ) Current .
generator ®) - generator ®) -
9) 9) +

(6) Click [Write].
(7) Select [Span] from the zero span selection items.
(8) Click [Read].

(9) Apply aspan current value to the CT input terminal of the channel you have
selected and keep the apply status for approximately 30s.

(10) Click [Write].

(11) If any channelsto be calibrated remain, return to operation step (2).

E] Handling Precautions
To calibrate the CT input, connect the DC current (mA) to the input
terminal.
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e Current output/continuous voltage output calibration

(1) Select the[Analog Output Calibration] tab.

(2) Select adesired channel to be calibrated.
Select [chl] for control output 1, [ch2] for control output 2, and [ch3] for
auxiliary output.

(3) Select [Zero] from the zero span selection items.
(When selecting a channel, perform the [Zero] calibration first, and then

perform the [Span] calibration next since “ Zero/Span” is set for one channel.)

(4) When clicking [Read], the zero calibration current/continuous voltage is
output to the output terminal of the channel you have selected.

(5) Keep thisstatus for approximately 30s.

(6) Read the current valuein units of 0.001 mA from the ammeter or the voltage
value in units of 0.001V from the voltmeter, input them in [Current
(mA)/Voltage (V)], and click [Write].

(7) Select [Span] from the zero span selection items.

(8) When clicking [Read], the span calibration current/continuous voltage is
output to the output terminal of the channel you have selected.

(9) Keep this status for approximately 30s.

(10) Read the current value in units of 0.001 mA from the ammeter or the voltage
valuein units of 0.001V from the voltmeter, input them in [Current
(mA)/Voltage (V)], and click [Write].

(11) If any channelsto be calibrated remain, return to operation step (2).
For details about how to connect measuring instruments, refer to the
following Figures:

Control output 1 is Control output 2 is Auxiliary output is
the current output. . . the current output. . . the current output. . .
P This unit P This unit P This unit
(13) + (13)
Ammeter (14) - Ammeter (14) - Ammeter (16) +
(15) (15) + 17) -
Control output 1 is the Control output 2 is the Auxiliary output is the
continuous voltage output. [ pig unit continuous voltage output. | hig unit continuous voltage output. This unit
(13) + 13)
Voltmeter (14) - Voltmeter (14) - Voltmeter (16) +
(15) (15) + an -
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Chapter 12. DISPOSAL

When disposing of this unit, dispose of it appropriately as an industrial waste in accordance with local laws and
regulations.
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Chapter 13. SPECIFICATIONS

m Specifications
e PVinput
Input type:

Thermocouple K, J, E, T, R, S, B, N, PL Il, WRe5-26, Ni-NiMo,
PR40-20, DIN U, and DIN L
RTD Pt100/JPt100
DC voltage input 0 to 10mVdc, -10 to +10mVdc, 0 to 100mVdc,
0to 1Vdc, 1 to 5Vdc, Oto 5vVdc, 0to 10Vdc
DC current input 0 to 20mAdc, 4 to 20mAdc

Selection of input type: A desired type can be selected (full-multi range).

Sampling cycletime:
Indication accuracy:

Cold junction
compensation
accuracy:

Cold junction
compensation method:

PV bias:

e Thermocouple (T/C) input

Input bias current:
Burnout indication:

0.1s
+0.1%FSt1 digit, £0.2%FSt1digit in the negative area of the
thermocouple (Specified by the input conversion at an ambient
temperature of 23+2°C)
However, the following ranges have different values:
* Sensor type B (range 17):
+4%FS at 260°C or less, +0.4%FS at 260 to 800°C, +0.2%FS at 800
to 1800°C
* Sensor type R (range 15), sensor type S (range 16):
+0.2%FS at 100°C or less, +0.15%FS at 100 to 1600°C
» Sensor type PR40-20 (range 23):
+25%FS at 0 to 300°C, +1.5%FS at 300 to 800°C, +0.5%FS at 800
to 1900°C
 Sensor type golden iron chromel (range 26): +1.5K
 Sensor type Pt, JPt (RTD) (range 55 to 62): +0.15%FS
¢ Sensor type 0 to 10mV (DC voltage) (range 81): £0.15%FS

+0.5°C (at an ambient temperature of 23+2°C)
+1.0°C (at an ambient temperature of 15to 35°C)
+1.5°C (at an ambient temperature of 0 to 15°C or 35to0 50°C)

Compensation inside or outside (only at 0°C) the measuring instrument
can be selected.

-1999 to +9999 or -199.9 to +999.9

+0.2uA (flows from terminal A.)
Upscale+ ALOL

* Resistance temperature detector (RTD) input

Input bias current:
Burnout indication:

Effect of wiring
resistance:

Allowable wiring
resistance:

« DC voltage input
Input bias current:

Approx. +1mA (flowsfrom terminal A.)

RTD burnout or A-wire burnout - - - - Upscale + ALO1
B-wire burnout or C-wire burnout- - - Upscale + AL01, ALO3
2 or morewiresburnout - - - - Upscale+ ALO1, ALO3

Max. £0.05%FS/Q

10Q or lessfor range No. 53 to 62 (Zener barrier cannot be used.)
85Q or less for ranges other than above range (including the resistance of
the Zener barrier)

1IVrangeorless - -« evven Max. 1pA (flowsto the (+) terminal)
Oto5V,1to5Vrange -+------- Max. 3.5pA (flowsto the (+) terminal)
OtolOVrange -+« «crvevrenns Max. 7pA (flowsto the (+) terminal)
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Burnout indication: ~ Downscale + AL02
However, the burnout cannot be detected in arange of O to 10V.
* DC current input
Input impedance: Max. 100Q
Burnout indication: ~ Downscale + AL02
However, the burnout cannot be detected in arange of 0 to 20mA.

Motor feedback potentiometer input (R1 model)
Allowableresistance: 100 to 2500Q
Burnout detection: ALO7 indication

RSP input
Input type: Linear 0 to 20mA/4 to 20mA or linear 0 to 5V/1 to 5V/0to 10V
Scaling: Possible in arange of -1999 to +9999. It is also possible to set the decimal
point position.
Sampling cycle: 100ms

Indication accuracy:  +0.1%FSt1digit (at an ambient temperature of 23+2°C)

* Voltage input specifications
Input bias current: Oto5V,1to5Vrange .......... Max. 3pA (flowsto the (+) terminal)
Otol0OVrange ................ Max. 5pA (flowsto the (+) terminal)
Burnout indication: ~ Downscale + ALO6

 Current input specifications
Input impedance: Max. 100Q
Burnout indication: ~ Downscale + AL06
However, the burnout cannot be detected in arange of O to 20mA.

External contact input

Number of )

input points: 4 points

Input type: Potential free contact or open collector
Allowable ON

contact resistance: Max. 250Q

Allowable OFF

contact resistance: Min.100 kQ

Allowable ON-state

residual voltage: Max. 1.0V

Open terminal voltage: DC5.5V+1V
ON terminal current:  Approx. 7.5mA (at short-circuit), Approx. 5.0mA (at contact resistance of

250Q)

Min. hold time: 200ms or more

e Current transformer input

Number of

input points: 2 points

Input object: Number of current transformer with windings of 800 turns
Optional unit Model No.: QN206A (Hole diameter: 5.8 mm)
Optional unit Model No.: QN212A (Hole diameter: 12mm)

M easurement

current range: 0.4 to 50.0A

Display accuracy: +5%FSt1digit
Display resolution: 0.1A
Display range: 0.0A to 70.0A



e Control output
* Relay output

Contact rating:
Life:

Min. open/close
specifications:
Min. open time/
closetimes

Contact type:
Contact rating:
Life

Min. open/close
specifications:

Voltage between
terminals at open:

Internal resistance:
Allowable current:

OFF leak current:

Min. OFF time/
ON time:

e Current output

Output type:
Allowance load
resistance:
Output accuracy:

Output resolution:

Output type:

Allowable load
resistance:

Output accuracy:

Output resolution:

Auxiliary output
e Current output

Output type:

Allowable load
resistance:

Output accuracy:

Output resolution:

Output type:

Allowsable |oad
resistance:

Output accuracy:

Output resolution:

Chapter 13. SPECIFICATIONS

NO side 250V ac/30Vdc, 3A (resistance load)
NC side 250V ac/30Vdc, 1A (resistance load)
50,000 cycles or more on NO side

100,000 cycles or more on NC side

5V, 100mA
250ms

« Motor drive relay output (R1 model)

1c, 2 circuits
250V ac, 8A (resistive load)
120,000 cycles or more

24V dc, 40mA

« Voltage pulse output (For SSR drive)

19Vdc+t15%
820+0.5%
Max. 24mAdc
Max. 100pA

cletimeislessthan 10s.

1ms when the time proportional eis|
cycle timeis more than 10s.

250ms when the time proportion

0 to 20mAdc or 4 to 20mAdc

Max. 600Q

+0.1%FS (at an ambient temperature of 23+2°C)
However, £1.0%FSin arange of 0to 1mA.
1/10000

« Continuous voltage output

0to5Vdc, 1to5Vdcor 0to 10Vdc

Min. 1000Q

+0.1%FS (at an ambient temperature of 23+2°C)
However, £1%FS at 0 to 0.05V.

1/10000

0 to 20mAdc or 4 to 20mAdct

Min. 600Q

+0.1%FS (at an ambient temperature of 23+2°C)
However, £1%FS at 0 to 1mA.

1/10000

« Continuous voltage output

0to5Vdc, 1to5Vdc or 0to 10Vdc voltage output

Min. 1000Q

+0.1%FS (at an ambient temperature of 23+2°C)
However, £1%FS at 0 to 0.05V.

1/10000
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e Eventrelay output

Number of output
points:

Output type:

Output rating:
Life:

Min. open/close
specifications:

e RS-485 communication

Transmission line:
Transmission speed:
Communication
distance:
Communication
method:
Communication
protocol:

Number of
connection units;
Terminating resistor:

e Loader communication

Transmission line;
Transmission speed:
Recommended cable:

2 to 3 points (This may vary depending on the model.)
SPST contact
3 points, 3 points/common; 2 points, Each individual contact

250Vac/30Vdc, 2A (resistive load)
100,000 cycles or more

5V, 10mA (Reference value)

3-wire method

4800, 9600, 19200, 38400 bps

Max. 500m

Half duplex, start/stop synchronization method
In conformity with CPL and MODBUS

Max. 31 units

Connection prohibited.

3-wire method
Fixed at 19200 bps.
Specially designed cable, 2m Model No.: 81440793-001

Isolation between input and output

Portions enclosed by solid lines are insulated from other signals.
Portions enclosed by dotted lines are not insulated.

Power supply

Control output 1

RS-485 communication

PV input i Control output 2
CT input 1 i Auxiliary output
CT input 2 i

MFB input i

Loader communication i Internal

Digital input 1 circuit Event output 1 O
Digital input 2 Event output 2 0
Digital input 3 Event output 3
Digital input 4

RSP input

The inputs and outputs provided may vary depending upon the model.
O In case of theindependent contacts, the output 1 and the output 2 are isolated.
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e Environment conditions
* Standard conditions

Ambient temperature; 23+2°C

Ambient humidity: 60+5%RH

Power supply voltage: AC power model, 105V ac+1%, 50/60Hz+1Hz
DC power model, 24V ac+1%, 50/60Hz+1Hz

24V dct5%
Vibration: om/s?
Shock: om/s?
Mounting angle: (Reference plane) +3°

« Operating conditions
Ambient temperature: 0 to 50°C (0 to 40°C for gang-mounting)
Ambient humidity: 10 to 90%RH (non-condensing)

Rated power

supply voltage: AC power model, 100 to 240V ac, 50/60Hz

Power supply voltage: AC power model, 85 to 264V ac, 50/60Hz+2Hz

Vibration: 0to 2m/<? (10 to 60Hz for 2hin each of the X, Y, and Z-direction)
Shock: 0to 10m/s?

Mounting angle: Reference plane (vertical) +10°

e Transportation conditions
Ambient temperature: -20to +70°C
Ambient humidity: 10to 95%RH (non-condensing)

e Other specifications
Power consumption:  AC power model, Max. 12VA
Insulation resistance:  Between power supply terminal and secondary terminal, 500Vdc, 20MQ
or more
Dielectric strength: ~ AC power model, Between power supply terminal and secondary terminal,
1500V ac for 1min.
Inrush current at

power ON: AC power model, Max. 20A
Altitude: 2000m or less
Mass: C35 48 X 96 Approx. 250g (including mounting bracket)

C36 96 X 96 Approx. 300g (including mounting bracket)
Terminal screw
tightening torque: 0.4N-m or less
Applicable standards: CE; EN61010-1, EN61326-1
Over-voltage category: Category |1 (IEC60364-4-443, IEC60664-1)
Allowable pollution
degree: Pollution degree 2
Console material: Polycarbonate
Case material/color:  Reformed PPE/Light gray (DIC650)
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m Accessories and optional parts

13-6

Name

Model No.

Mounting bracket

81409654-001 (Accessory)

Current transformer

QN206A (5.8mm hole dia.)

QN212A (12mm hole dia.)

Hard cover

81446915-001 (for C35)
81446916-001 (for C36)

Terminal cover

81446912-001 (for C35)
81446913-001 (for C36)

Smart Loader Package

SLP-C35J350




Appendix

Appendix

Glossary

Abbreviations are used in the descriptions, tables, and figuresin thismanual. The following shows the main
abbreviations:

AT Auto Tuning
CT Current Transformer
DI Digital Input

DO Digital Output
(Control outputs of relay and voltage pulse, and event output)
EV Event
LSP Local Set Point. Thisvalueisthe SP value stored in the instrument.
MFB Motor Feed Back. Thisindicates the feed back of motor opening which is used for position proportional

control.
MV Manipulated Variable
PV Process Variable

RSP Remote Set Point. Thisisthe set point which is set by the analog input from an external device.

SP Set Point

U Unit. Thisindicates the minimum digit of the selected PV input range with industrial unit ("C, Pa,
I/min., etc.). 1U =1°Cinarange of —200 to +200°C. 1U =0.1°Cin arange of 0.0 to 200.0°C.
Additionally, 1U = 0.01 when the DC voltage input is scaled to 0.00 to 10.00. Furthermore, 0.1U means
1/10 of 1U.
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