G,{jéd_e ltem code ltem Set ‘,’fg“mefgtcgigvery Us%';?usrﬁ::mg Setting
7 C 7 | A (Undefined) 0: XXXXX
Linear input decimal 1: XX XXX
point position 2: XX XXX
3 XXX XX
4: XX XXX
8 C B |An (Undefined) -19999 to 26000U
Linear input fow limit
(0%)
9 C 9 |an (Undefined) -19999 to 26000U
Linear input high limit
(100%)
The numerics of C8 and C9 are
free in magnitude relation.
10| L0 |aAn 0.0 0.0: Square root operation is not
Linear input square provided.
root operation and 0.110 10.0% FS:
dropout (Ratio to Al1 range)
Square root operation is pro-
vided, and at the same time, a
dropout value is set.
11 | [ (1 | A= (analog input 2) 0 0: 4to 20mA
Input type 1: 1to bV
Al2 functions as an RSP in the
remote SP model, or as a PV2in
the internal cascade model.
12 L2 |Ae2 0 0: XX XXX
Decimal point position 1 XXX X.X
2: XX XXX
3 XXXXX
4: XXXXX
This can be set only in the internal
cascade model.
13 L3 |A2 0 —19999 to 26000V
input low limit
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Guid

N Item code ltem Set value at delivery| User's setting
0.

from factory column Setting

14 | LY |Ae2 10000 ~19999 to 26000V

Input high limit

The numerics of C13 and C14 are
free in magnitude relation.

15 C 15 |AR 0.0 0.0: Square root operation is not
Square root operation provided.

and dropout 0.1t0 10.0% FS:

Square root operation is provided,
and at the same time, a dropout
value is set.

16 [ IB | LSP setting system 0 0: Only one LSP is used. Usually,
an SP value is changed.

1. Only one LSP is used. An SP
value is directly changed.

2: 8 LSPs are used. An SP value
and PID group can be changed.

3: 8LSPs are used. An SP value
and PID group cannot be changed.

Supplement

If an RSW is not assigned for the
LSP selection in the above-
mentioned "2" and "3", 8 LSPs can
be selected from the console.
When an RSW is assigned, the
console operation is ineffective, and
the RSW has priority.

In the internal cascade model, this
setup item is effective only on the
master side, using not 8 but 6 LSPs
(0to 5).

17 | L 17T | Low limit of SP limit -19999 ~19999U to High limit

18 [ (B | High limit of SP limit 26000 Low limit to 26000U

Supplement

C17 and C18 are shared by LSP
and RSP, and their limit ranges are
the same. In the internal cascade
model, they are effective only for
the internal RSP. To assure safety,
be sure to set necessary values as
SP limits.

19 L (9 | At Aloverrange, 0 0 Not provided.
Contents selection of 1: Al is over.

2. Al2 is over.
control output (MV) 3: Al1 or Al2 is over.

20 [ 20 | At Aloverrange, setting 0 -1010 110%
of control output

quantity
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Gﬁge ltem code ltem Set ‘{ﬂfne':'cgﬁgvery Usiﬁf;g'"g Setting
21 [ 2 | | Manual change mode 0 0: Bumpless (the current output is
held)
1: Preset
This item is applied to the case
where AUTO/MAN is selected by
the console or RSW.

22 [ 22 | Preset MANUAL value 0 -1010 110%

This setup is applied to the case
where "1" is selected as C21.
When power is recovered from
failure during manual operation
from the console, the C22 value is
selected irrespective of C21 setting.

23 [ 23 | Fixed value output 1 0 -101t0 110%

24 | [2Y | Fixed value output 2 0 This setup can be controlled only
by RSW. The priority is in the
orderof 1 >2> 3. "1"is highest in

25 | L 25 | Fixed value output 3 0 priority.

26 [ 26 | Setting of control 0 -10t0 110%

output quantity in

READY mode
This setup item functions as a
control output on the cool side in
the READY mode of the heat/cool
model.

27 | L 27 | Setting of cool side 0 -10to 110%

control output quantity

in READY mode
This setup item functions as a
control output on the heat side in
the READY mode of the heat/cool
model.

28 | C2H | Eventin READY mode 0 0: Acts even in READY mode.

1: Does not act in READY mode.
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Gﬁge ltem code ltem Set g;e':::g?;:very Usiﬁuﬁmg Setting
29 [ 29 | Setting of internal RSP 0 —-19999 to 26000U
0% (internal cascade
model)
30 | [30 | Setting of internatl RSP 10000 -19999 to 26000U
100% (internal cascade
model)
The numerics of C29 and C30 are
free in magnitude relation.
31 L3 [ | A1 and AI2 exchange 0 0: Not exchanged. (Al1 = PV for
master, Al2 = PV for slave)
1. Exchanged. (Al1 = PV for slave,
Al2 = PV for master)
(Internal cascade In the internal cascade model, it is
model) selecetd whether each input of Al1
and Al2 is assigned as a PV for
master control, or as a PV for slave
control.
32 | [J2 | Type of auxiliary output 0 — Internal cascade model
1 (AUX1) 0: PV 0: PV1 6: PV2
1. SP 1: SP1 7: Sp2
2: DEV 2: DEV1 8: DEV2
3: MV 3: MV1 9: MV2
4. RSP 4: e 10: I-RSP
5: Motor 5. MFB
opening (MFB)
33 | [3I3F | Auxiliary output 1 0 -19999 to 26000U
4mA setting -1999.9 to 2600.0% (MV, motor
opening)
34 L 3Y | Auxiliary output 1 10000 —-19999 to 26000U
20mA setting -1999.9 to 2600.0% (MV, motor
opening)
The numerics of C34 and C35 are
free in magnitude relation.




Setting of preset output
quantity in READY
mode

i Set value at deli User's setti .
G&JSe ltem code Item * from factory ol Setting
35 [ 35 | Auxiliary output 1 0 0: Bumpless (the current output is
Qutput in READY held)
mode 1: Preset
36 [ 3B | Auxiliary output 1 0 -19999 to 26000U
Setting of preset output —1999.9 to 2600.0% (MV, motor
quantity in READY opening)
mode
37 | [ 3J7T | Type of auxiliary output 0 — Internal cascade model 7
2 (AUX2) 0: PV 0: PV1 6: PV2
1. SP 1. SP1 7. SP2
2: DEV 2. DEV1 8: DEV2
3: MV 3: MV1 9: MV2
4: RSP 4; e 10: I-RSP
5. Motor | 5: MFB
opening (MFB)
38 | [3JH | Auxiliary output 2 0 -19999 to 26000U
4maA setting -1999.9 10 2600.0% (MV, motor
opening)
39 [ 39 | Auxiliary output 2 10000 ~19999 to 26000U
20mA setting -1999.9 to 2600.0% (MV, motor
opening)
The numerics of C39 and C40 are
free in magnitude relation.
40 YO | Auxiliary output 2, 0 0: Bumpless (the current output is
Output in READY held)
mode 1: Preset
41 Y | | Auxiliary output 2, 0 -19999 to 26000U

-1999.9 10 2600.0% (MV, motor
opening)
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{through output)

IGﬁge ltem code Item iﬁ;;é%ufoar; tﬁ;egj,jﬁ}‘n Setting
42 | [Y2 | RSW1 assignment 0 ON (contact closed time) ~ OFF (contact open time)
43 | LY | RSW2 assignment 0 0: NOP (non-action) —
1. READY RUN
44 | [YHY | RSW3 assignment 0 5 MANUAL AUTO
45 | CY5 | RSW4 assignment | 0 3: REMOTE LOCAL (LSP)
4: Auto Tuning (AT) start AT stop (during AT)
46 | [YE | RSW5 assignment 0 5: Inversion of control action As set to C2.
6 — —_
47 | YT | RSW6 assignment 0 7 — —
48 | [HH | RSW7 assignment 0 : . .
49 | CYg | RSw8 assignment 0 10: LSP number select?on 20 (+1) 0
11: LSP number selection 2' (+2) 0
50 | [5[0 | RSW9 assignment 0 12: LSP number selection 22 (+4) 0
13: PID number selection 2° (+1) 0
51 | [5 | | RSW10 assignment 0 14: PID number selection 2' (+2) 0
15: PID number selection 22 (+4) 0
52 | [§2 | RSW11 assignment 0 16 S—LSP 7 S-LSP 6
53 | 53 | RSW12 assignment 0 17: Fixed value output 1 —
18: Fixed value output 2 —
19: Fixed value output 3 —
20: LSP shift selection 2° (+1) 0
» "— "denotes that there is no effect on operation.  21: LSP shift selection 2' (+2) 0
« If "1: RUN/READY" is assigned to an RSW, and  22: LSP shift selection 22 (+4) 0
that RSW is then open, the RUN mode is set  23: LSP shift selection 2° (+8) 0
forcibly. Therefore, the following setup operation  24: LSP shift selection 2 (+16) 0
cannot be done. Tocontinue the setup operation,  25: LSP shift selection 2° (+32) 0
the RSW must be closed once to restore the  26: LSP shift selection 2° (+64) 0
READY mode. 27. LSP shift selection 27 (+128) 0
+ Toassign"33"or"34"toan RSW,be suretoset”"1"  28: LSP shift selection 28 (+256) 0
in C75. 29: LSP shift selection 2° (+512) 0
30: RSP ratio number selection 2° (+1) 0
31: RSP ratio number selection 2' (+2) 0
32: RSP ratio number selection 22 (+4) 0
33: Computer backup system 1 Backup
(through output) (LSP is PV)
34: Computer backup system 2 Backup

(LSP is preset)
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Guide|
No.

Iltem code

ltem

Set value at delivery
from factory

User's setting
column

Setting

54

C5Y

LSP shift width by RSW

0

—-10000 to 10000V

Supplement

The actual shift quantity is the
product of this LSP shift width and
the total of the LSP shift numbers
assigned to RSWs.

55

£55

UF1 key basic register

Not registered.

AUTO/MAN

REM/LOC

AT

RUN/READY

Selected from among SP, EV,
PARA, PID and SETUP items.

Supplement

Only one function can be registered
in the UF1 to assign "1" to "4".
When "5" is assigned, up to four
items of C56 to C59 can be
registered in the UF1 key.

AR

56

C5R

UF1 assigned content 1

57

£s7

UF1 assigned content 2

58

[5H

UF1 assigned content 3

59

£59

UF1 assigned content 4

When C55 = 5, the Guide No. of each
set group to be registered plus the
following radix are to be set to this
setup item.

ltem Radix

SP : +4000
EV : +4500
PID : +5000
PARA : +5500
SETUP +6000

For example, to register LSPO in
UF1, set 4002 (SP radix + Guide No.
of LSPO value = 4000 + 2 = 4002) to
one of C56 to 59.

If an inexistent number is set to this
setup item, it is ineffective.

For example, 0 is an inexistent
number set at delivery from the
factory. Therefore, it is ineffective,
and it is not registered in the UF1
key.
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G&J ide Set value al delivery| User's setting
0.

Item code item from factory column Setting

60 | CEO | UF2key basic register 0 Not registered.

AUTO/MAN

REM/LOC

AT

RUN/READY

Selected from among SP, EV,
PARA, PID and SETUP items.

Supplement

Only one function can be registered
in the UF2 to assign "1" to "4".
When "5" is assigned, up to eight
items of C61 to C68 can be
registered in the UF1 key.

The same contents can be
assigned doubly between the UF1
and UF2 keys.

aRON2OQ

61 | [B | |UF2assigned content 1 0 When C60 = 5, the Guide No. of
each set group to be registered plus

62 CES |uF2 assigned content 2 0 the following numeric are to be set to
this setup item.

. Set group Addend
63 UF2 assigned content 3 0
ok 9 sp . 44000

EV : +4500
64 | CBY | UF2 assigned content 4 0 PID : +5000

PARA : +5500
65 | LBS | UF2 assigned content 5 0 SETUP ' +6000

| Supplement |

66 EEE UF2 assigned content 6 0 If an inexistent number is set to this
setup item, it is ineffective. For

. le, 0is an inexistent number
67 UF2 assigned content 7 0 exampie,
LE7 9 set at delivery from the factory.

Therefore, it is ineffective, and it is

68 | LEH | UF2 assigned content 8 0 not registered in the UF2 key.

69 | [RY |Basic register of UF LED 0 0: Not registered (does not light).

indication 1: Lights when registered in the UF1
or UF2 key.

2. Selected from EV (lights when
event ON}).

3: Selected from RSW (lights when
RSW ON).

Supplement

When "2" or "3" is assigned in this
setup, its contents are registered in
C70.
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Guide Set value at delivery| User's settin .
No. | ltem code ltem from factory | column Setting
70 [ 710 | Assigned contents of 0 When C69=2, 1 to 8 (Event number)
UF LED indication When C69=3, 1 to 12 (RSW number)
71 L7 | | Selection of indication 0 0: Control output quantity (final out-
contents of bar graph put) monitor
indicator 1: OK lamp (green belt)
2: Motor opening monitor (only with
2G output provided)
3: Event monitor (4 to 8)
4: RSW monitor (1 to 12)
72 | 2 | Input broken line 0 0: Not used.
approximation 1: Used for Al1.
2: Used for Al2.
A broken line is set in PARA 59 to
80.
73 | L7713 | Unused --
74 7Y | Unused --
75 | L5 | RSP, C/B selection 0 0: RSP
1: C/B (computer backup)

When the computer backup system
is selected in RSW assignment, be
sure to set "1" in this setup.

76 [ 1B | Selection of output 0 0: Turned on again in the cycle.
system of time 1: Not turned on again in the cycle
proportional output (normal output system).

"0" has effect on improvement of the
controllability when the cycle time is
long. Inthe heat/cool model, the
same contents are applied to the
cool side as well.

77 L7777 | Compensation of 0 0: Internal
thermocouple cold 1: External
junction
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Guid

N ltem code ltem Set value at delivery| User's setting
0.

Setting

from factory column

78

LH

Action in A1
disconnection

0

0: Upscale
1. Downscale

Supplement

Effective for the T/C, RTD, mV and
V inputs.

79

L9

Adjustment of voltage
output 1

15

2 to 22mA

Usually, the value set at delivery
from the factory is applicable.

80

CHO

Adjustment of voltage
output 2

15

2 to 22mA

Supplement

Usually, the value set at delivery
from the factory is applicable.

81

CHI

Extension setting 1

82

Cac

Extension setting 2

0: Not provided.
1: Provided.

Supplement

Used for maker service. Usually,
kept at 0.

83

CH3

Extension setting 3

0: Not provided.
1: Provided.

Supplement

Used for maker service. Usually,
kept at 0.

84

cay4

Communication
address

0to 127

Communication is disabled when
setto 0.

85

£as

Transmission speed
and code

9600bps. Even parity, 1 stop bit
9600bps. No parity, 2 stop bits
4800bps. Even parity, 1 stop bit
4800bps. No parity, 2 stop bits

W =e
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Gﬁge Item code ltem Sel \f/s)I;e':therl);very Usigfusnfgmg Setting

86 | [HE | Unused. --

87 | CHT | Unused. -

88 | [HH | Unused. --

89 | [HY | Unused. ——

90 | L90 | Special function 1 0 Used for maker service, and kept at 0.
91 [Y | | Special function 2 o iLrJKsjtieCda{g(rj.maker service. Usually, not
92 rgg Special function 3 _ ilr,llétisga{gémaker service. Usually, not
93 EQH Special function 4 L #\Z?ga{gémaker service. Usually, not
94 94y | Unused. -—

95 | [958 | Unused. --

96 | [YE | Hardware type 1

97 | [T | Hardware type 2

Used for maker service.

98 | [H9H |ROMID Indication only, and unchangeable.

99 | LY | ROMitem

00 O | ROM revision
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7-3

C1:

Detailed Description of SETUP ltems
(Figure in brackets [ ] denotes the set value at delivery from the factory.)

Key lock [0]

Key lock can be applied to all the keys, except for the UF1, UF2 and DISP keys mounted outside the door.
When functions are assigned to the UF1 and UF2 keys, their call and setting change can be done even
if their function source keys are key-locked. This function is effective when the operator is permitted to

make minimum level operation. The lock itself can be called for setting change at any key lock level.

0: Key lock is not provided.

1: The indication and change only of a SETUP item (except for the key lock itself; also same in the
following) are disabled.

2: The indication and change of PARA, PID and SETUP items are disabled.
The indication and change of SP, EV, PARA, PID and SETUP are disabled.

4. DISP, UF1 and UF2 only can be changed, and all others are disabled.

O : Operation is enabled.
x . Operation is disabled.

< Key lock level table > *1 1 Key lock only can be operated.
Ke PARA ke
Y'| spev | am RIL AT 4 DISP,
key key key key PARA PID | SETup |UF1, UF2

Assignment setting | setting | setting key

0 O O O O O O O @)

1 O O @) O O O x 1 O

2 O O O O X X x ™ O

3 X O O O X X x ™ O

4 X X X X X X x "1 @)

7-15



C2: Control action (master) [ 0]
The direction of control action is set.  In the internal cascade model, the direction of the action on the

master side is set.  The action can be inverted by an RSW.
0: Reverse action ~ When the process quantity increases, the control output quantity decreases.
Generally, this action is used for heating control or the like.
1: Direction action ~ Whenthe process quantity increases, the control output quantity also increases.

Generally, this action is used for cooling control or the like.
Control output

Set value Set value

100 % Y 100 %

0%

0% pmms [T Proportional :
< Proportional -, < gand —>
! " band :
Reverse action  Process quantity Direct action Process quantity
C3: Control action (slave) [ 0] Internal cascade model onlﬂ

The direction of a control action on the slave side of the internal cascade model is set.
The contents are the same as in C3, except for the inversion of the action by an RSW.
0: Reverse action
1: Direction action

C4: Heat/cool output assignment [0 ] Heat/cool control model only ]

It is selected how the control output of the heat/cool control model is assigned.
Forexample, the set value atdelivery fromthe factory is "0" in the AK model. When C2is set to the reverse
action, the heat side output is the current output, and the cool side control is the relay output. However,
when this setup is changed into "1", the heat side control is the relay output, and the coot side control is
the current output.
0: When C2 =0 (reverse action), Heat = MV1, Cool = MV2
When C2 = 1 (direct action),  Heat = MV2, Cool = MV1
1: When C2 = 0 (reverse action), Heat = MV2, Cool = MV1
When C2 = 1 (direct action),  Heat = MV1, Cool = MV2

The PID operation method is such that two PID constants are assigned to the heat side and cool side,
respectively; when the MV (control output) is 50% or more, the heat side PID constant is used for internal
operation; when the MV is less than 50%, the cool side PID constant is used for internal operation. Onr/
off control for P=0 cannot be done in the heat/cool model. The auto tuning cannot also be done. Inthe
internal cascade model, the auto tuning can be done only on the master side, but it cannot be done in any
other model.
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C5: AN (analog input 1) temperature unit [0 ]

Cé6:

PID constant group used
Heat side Cool side PID group No.
PIDO PID1 0
PID2 PID3 1
PID4 PID5 2
PID6 PID7 3
PID control unit
i Heat side PID ! . Cool side PID !
)
A/M

Output processing

MV1 + My2 &

The heat/cool relation of the internal cascade model
is as follows;
Master side PID group No.
PIDOto 5 Oto5
Siave side PID group
(heat side)
PID5 -—

(cool side)
PID7 -—

: When MV < 50%, the cool side PID is

i used.

: When MV > 50%, the heat side PID is
used.

When the input is T/C (thermocouple) or RTD (resistance thermometer bulb}, its temperature unit is

selected. The contents of the individual ranges are determined by C6 (Al1 input range type) and the PV

range number table given on page 1-7 and 1-8.
0: °C (Centigrade)
1: °F (Fahrenheit)

Al1 input range type [0]

Al1 is handled as a PV input in the standard model, remote SP model and internal cascade mode!.

The instrument can cope with any input and range by setting the PV range number given on page 1-7 and

1-8. However, the terminal numbers of the input connection change, depending upon the thermocouple,

resistance thermometer bulb, voltage input and current input, the wiring should be changed, referring to

the terminal layout given on page 3-5.

If the actual input is smaller or larger than the set input range, it is indicated down to =10% FS or up to

+110% FS. Any input out of this indication range is processed as an input overrange.

The SP limit is not interlocked with the contents of a set range, butis independent. Therefore, thereis such

a case that setting beyond the range can be done. When the range is changed, be sure to reset the SP
limit values of C17 and 18.
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C7: Al linear input decimal point position [Undefined]

[ Only when the voltage, current input range numbers are set in C6.

Inthe case of the linear input (voltage, current input), a decimal point position is set for scaling.

0: xxxxx
1) XX XX X
2] XXX.XX
37 XX. XXX
4. X.XXXX
C8: Al1 linear input low limit  [Undefined] IOmemmwamwmmwnmwmmmmwmmm%J

—19999 to 26000U

In the case of the linear input (voltage, current input), the low limit value is set for scaling.

For example, when the 4 to 20mA input (Range No. 64) is selected, and the contents of the output side
of 4mA are 0.000, set "3" in C7 to determine the decimal point position, and at the same time, set and input
0.000 with @i@ keys.

C9: Al linear input high limit  [Undefined] u)nly when the voltage, current input range numbers are set in ce.]

In the case of the linear input (voltage, current input), the high limit is set for scaling.

For example, when the contents are the same as the example of C8, and 20mA is 14.000, set and input
14.000 with (3);@ keys.

The numerics of C8 and C9 are free in magnitude relation, so C8 > C9 is permitted for setting.  In the
above example, 14.000 and 0.000 can be set for the 4mA input and 20mA input, respectively.

C10: AH linear input square root operation and dropout [ 0.0 ]

[Only when the voltage, current input range numbers are set in 06.1

Inthe case of the linear input (voltage, current input), a square root operation can be done. At the same
time, a dropout value in the square root operation is set.
0.0: Square root operation is not provided.
0.11010.0% FS: Square root operationis provided. Atthe same time, a dropout value (0.1 to 10.0%)
is set.

Output after square root operation (y) Y = (X/100)"2 x 100

100 % FS fo-=-=memmmmrammm e

0 |
10 : 100%FS Al input (X)

Dropout value (variable within 0.1 to 10.0%)

Scaling processing is executed after the square root operation. However, when the square root operation
is provided, a dropout value cannot be set to 0.0%
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C11:

C12:

C13:

C14:

C15:

C16:

Al2 (analog input 2) input type [ 0] [ Remote SP model, and internal cascade model only I

Al2 is set in the remote SP mode! and internal cascade model.
Inthe remote SP model, Al2 is processed as a remote set point (RSP). In the internal cascade model,
it is processed as the second PV input (PV2).
The following two input types only are available. When the input type is changed, the terminal numbers
of the input connection are also changed. Refer to the terminal layout given on page 3-5.

0: 4to20mA

1: 1to 5V
Al2 decimal point position [0 ] Internal cascade model only
0: xxxxx

1. XXXX. X
2. XXX. XX
3. XX. XXX
4. X.XXXX

Inthe case of the remote SP model, the decimal point position of Al1 is used as it is as that of Al2.

Al2 input low limit [ 0] | Remote SP model, and internal cascade model onlﬂ
—19999 to 26000U

Al2 input high limit [ 0] [ Remote SP model, and internal cascade model only ]
—-19999 to 26000U

The numerics of C13 and C14 are free in magnitude relation.

Al2 square root operation and dropout [ 0.0 ] LRemote SP model, and internal cascade model only—]

0.0: Square root operation is not provided.

0.110 10.0% FS: Square root operation is provided. At the same time, a dropout value is set.

L.SP setting system [ 0]

There are an LSP (local SP) and an RSP (remote SP) as SPs inthe remote SP model and internal cascade
model. It is setin this setup item whether only one LSP or more than one LSP (8 LSPs) are to be used.
When the set values are decided by the control object, more than one LSP can be conveniently used
without a setting change trouble. The PID number can be changed by key operation, exceptforthe case
where "3" is set in this setup, thus permitting all assignments using RSWs as well.

0: Only one LSP is used. The SP value can be changed usually. After changing the numeric with

@CE) key, press the CD key, then the LSP value will be changed for the first time.

1: One LSPisused as in "0" above, but the direct change system is used to change the LSP value.
Inthe direct change system, the LSP value is changed directly and internally at the same time as
the numeric is changed with ®®® keys. However, if the C) keyis presscf)d asitis without
pressing the C) key, the LSP value is reset to the value before pressing G‘J & keys.
Therefore, be sure to press the C) key finally to settle the LSP value.
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C17:

c18:

C1g:

The LSP direct change function has priority over the LSP ramp function, and the SP being
indicated is taken in as aninternal LSP as itis. This direct change system is effective to check
a PV changing status while changing an LSP little by little, or to prevent an LSP from being
changed suddenly.

2: 8 LSPs areused. The PID group number used can be changed by operating the SP/EV key.
When the model s not provided with an RSW option, or it is provided with an RSW option, but the
LSP selection is not assigned to any RSW, all 8 LSPs can be changed from the console. When
the LSP selectionis assignedto an RSW, the LSP group cannot be changedfromthe cnsole, since
the RSW has priority. However, the LSP value can be changed.

3: 8LSPs are used. This setting permits only the selection of an LSP group to be executed from
the console or by an RSW, but inhibits the change of the LSP value and PID group. Therefore,
this is used when the LSP value or PID group is not desired to be changed carelessly.

Low limit of SP limit [ —19999 ]
This setup decides the low limit values of the LSP and RSP. Use it when the SP value is not desired to

be lower than this value. This function is effective for both LSP and RSP.

Since this value is kept unchanged when the range is changed, be sure to set a necessary value

to assure safety.

High limit of SP limit [ 26000 ]
The high limit value of the LSP and RSP is decided. Use this setup itemwhen the SP value is not desired
to be higher than this value. This function is effective for both LSP and RSP.

Even when the range is changed, this value is kept unchanged. For example, when the high
limit of the range is 1200.0°C, 2600.0°C can be used with the set value at delivery from the
factory kept as it is. Be sure to set a necessary value for this setup to assure safety.

At Al overrange, contents selection of control output (MV) [0]
The control output quentity inthe case where the Al1 or A2 input causes an overrange (110% FS min) can
be setin advance to the set value in C20. This setup is used to make this processing selectively when
either input causes an overrange.
Particularly, when a burnout upscale is set in the T/C or RTD input range, or the mV input range is applied,
an overrange occurs if the input is disconnected. This setup is used when the control output quantity is
to be decided in advance so as be set to the safety side in such cases.

0: Notprovided. The controloutputis continued, and its quantity is determined by the input indication

value and internal operation (PID, etc.).
1. When Al1 causes an overrange, the quantity set in C20 is output.
2: When Al2 causes an overrange, the quantity set in C20 is output.

3: When either or both of Ait and Al2 cause an overrange, the quantity set in C20 is output.
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C20:

ca1:

c22:

C23:

C24:

C25:

C26:

At Al overrange, setting of control output quantity [0 ]
When the input selected in "1" to "3" of C19 causes an overrange, the control output quantity set in this
setup is output.
-10t0 110%
In the heat/cool output model, the same value is output as MV1 and MV2.

Manual change mode [0]
When the manual operation is to be done by the AUTO/MAN key on the console, or the AUTO/MANUAL
selection of the Function No. 2 assigned to an RSW, the control output method is selected by this setup.
Even when either case is used, the following manual output can be changed from the console.

0: Bumpless (the present output is held)

1: Preset (the set value in C22 is output)
When MANUAL is reset to AUTO, the control operation starts with the present output value.
Even when the fixed-value output of Function No. 17 to 19 is assigned to RSW, the MANUAL change has
priority over these functions. It also has priority over the READY mode output.

Preset MANUAL value [0]
The output value in the case where "1" (preset) is selected in C21 is set in this setup.  If power failure
occurs on the course of the MANUAL output change from the console, the set value in C22 is output after
power recovery irrespective of option in C21.

1010 110%

Fixed value output 1 by RSW [ 0] [ Only when RSW (OP) is provided
The fixed value output 1 in the case where Function No. 17 is assigned to an RSW is set in this setup item.
-10t0 110%

Fixed value output 2 by RSW [ 0] Only when RSW (OP) is provided
The fixed value output 2 in the case where Function No. 18 is assigned to an RSW is set in this setup item.
-10t0 110%

Fixed value output 3by RSW [ 0] LOnIy when RSW (OP) is provided 1
The fixed value output 3 in the case where Function No. 19 is assigned to an RSW is set in this setup item.
—-10t0 110%

Setting of control output quantity in READY mode [0 ]
The control output quantity in the READY mode is set in this setup item. In the heat/cool model, this
functions as the control output on the heat side in the READY mode.

-10t0 110%
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ca7:

C28:

C29:

C30:

Setting of cool side control output quantity in READY mode [0] Heat/cool model only I

The control output quantity on the cool side inthe READY mode of the heat/cool model is set in this setup.
-10t0 110%

Eventin READY mode [0]
The contents of an event action inthe READY mode are selected in this setup. The non-action of an event
can be selected only in this setup. The event action is enabled in any other case such as during the
MANUAL operation or fixed value output.

0: Event action is enabled even in the READY mode.

1: Event action is disabled in the READY mode.

Setting of internal RSP 0% [0] Internal cascade model only

In the internal cascade model, the scaling 0% value of I-RSP is set in this setup. The slave side RSP is
connected with the master side control output internally.

—19999 to 26000U
The decimal point position is determined by the setting of Al (analog input) corresponding to the slave side
input. For example, when —100 is set in the case of the decimal point position x x x x. x, the 0% value of
the actual RSP is —10.0.

Setting of internal RSP 100% [ 10000 ] [ Internal cascade model only ]
In the internal cascade model, the scaling 100% value of I-RSP is set in this setup.
—19999 to 26000U

The decimal point position is determined by the setting of Al (analog input) corresponding to the slave side

input. Forexample, when 12000 is set in the case of the decimal point position x x x x. x, the 100% value
of the actual RSP is 1200.0.
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C31:

Al1 and Al2 exchange [0]

mternal cascade model only l

Itis selected in this setup whether each analog input of Al1 or Al2 is to be assigned as a master control

PV or as a slave control PV in the internal cascade model.
0: Not exchanged (Al1 = Master control PV, AlI2 = Slave control PV)
1. Exchanged (Al1 = Slave control PV, Al2 = Master control PV)

Particularly, since A1 is of a full multi input type, a temperature converter can be omitted by selecting "1"

(exchangedy) in such an application that the slave control PV input is T/C or RTD, and the master control

PV input is 4 to 20mA or 1 to 5V.

0: Not exchagned.

Al PV , [ Master
* Range selection (full multi)
+ Square root operation
+ Decimal point ouT
» 0% setting
* 100% setting
* Ratio
« Bias
« Filter
+ Broken line approximation d

control

Al2 PV , Slave
control
* Input type
(4 to 20mA/1 to 5V)
+ Square root operation ouT
+» Decimal point
» 0% setting
» 100% setting
+ Ratio
+ Bias
« Filter
+ Broken line approximation N2

Control output

1: Exchagned.

Al Master

control

ouT

PV Slave

Al2 control

ouT

Control output

Since this exchange is executed internally, the connection of the input terminals need not be done.
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C32: Type of auxiliary output 1 (AUX1) [0]

| Only when the auxiliary output 1 (OP) is provided I

The output contents of the auxiliary output (4 to 20mA) 1 are selected in this setup.

B Standard model and external cascade modet

0: PV
1. SP
2. DEV
3: MV
4: RSP
5:

Motor opening (MFB)

—_

e

QOO NOOhR WD

M Internal cascade model

PV of master control
SP "
DEV "
MV "

MFB

PV of slave control
SP "

DEV "

MV "

Internal RSP (I-RSP)

(PV1)
(SP1)
(
(

The individual output values are positioned as shown below.

B Standard model and remote SP model

All——]

Range selection
Square root operation
Scaling

Ratio

Bias

Filter

*Broken line approxi-
mation

SP setting

LSP selection
SP direct change
SP ramp

SP limit

PV

P

A

A2 ——

Input selection
Square root operation

Scaling
Ratio
Bias
Filter

*Broken line approxi-
mation

SP limit

RSP ratio
(7)

Motor feedback
—)

Motor full close/full
open adjustment

5: Motor opening
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R/L >

Control unit
Control output (%
H‘or;/rlo or p.L: (%) Fixed value
Igh7low imt output 1, 2,3
PID (8) Variation limit
Gain (8)
Auto tuning
. 3: MV
Smart tuning
Two freedom I AM
degree PID PV
Eéﬁﬁﬁverse Current L5 Control output
Voltage (MV or MV1)
Relay
READYIRUN Heat/coal [~ CONtrol output
(MV2)
2 :DEV
(PV -SP)

* [tem used in common



M Internal cascade model

Al2——

Input selection
(4 to 20mA/1 to 5V)
Square root operation
Scaling
Ratio
Bias
Filter

*Broken line approxi-
mation

Alt & Al2 exchange

|

Slave PV

LSP setting
LSP selection (2)
SP limit

Slave control unit

PID (2)
Auto tuning

Direct/reverse

Control output (%)
High/low limit

- output 1, 2,3

Fixed value

9:MV2

]

AM

3 Current
Voltage
Relay
7 Heat/cool

L) Control output
(MV or MV1)

— Control output
(MV2)

selection
READY/RUN
7 :SP2
LSP Slave|sp | (Slave PV —
| RIL Slave SP) o
I-RSP
10 : I-RSP
3: MVt
I-RSPscaling [
RSP ratio
SP limit
Variation limit

Al ——

Range selection

(full multi)

Square root operation
Scaling

Ratio

Bias

Filter

*Broken line approxi-
mation

Al1 & Al2 exchange

Master PV

SP setting

SP selection (6)
SP direct change
SP ramp

Master SP

5: Motor opening

Motor______ |
feedback

Motor full close/full
open adjustment

Master control
unit

PID (6)

Gain

Auto tuning
Smart tuning

Two freedom
degree PiD

Directreverse
selection

(Master PV —

Master SP)
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C33: Auxiliary output 1 4mA setting [0% FS] [ Only when the auxiliary output 1 (OP) is provided]

C34: Auxiliary output 1 20mA setting [100% FS] | Only when the auxiliary output 1 (OP) is provided]

C35:

C36:

Scaling for the auxiliary output. This scaling can be set optionally within the following ranges. Expan-
sion, shrinkage and reverse scaling can also be executed. The numerics of C33 and C34 are free in
magnitude relation.

—19999 to 26000V

-1999.9 to 2600.0U (MV, motor opening)
Example 1:  Whenthe 0.0to 1000.0°C of PV (K: 0.0 to 1200.0°C) are to be output as 4 to 20mA, set the

numerics in C33 and C34 as follows;
C33-0
C34 — 10000
Example 2:  When the MV (0 to 100%) is to be output reversely with 100% as 4mA, and 0% as 20mA,
set the numerics in C33 and C34 as follows;
€33 —» 100.0
C34-00
Example 3:  When the MV is to be output with 100% as 12mA and 0% as 20mA in Example 2, set the
follow-ing values in C33 and C34 since 200% is obtained if the MV at 4mA is found
imaginarily.
C33 — 200.0 Auxiliary output 1
C34 - 0.0

dmAT ———— - - - — - - -~ e i O

100%  (MV) 200 %

Auxiliary output 1 Output in READY mode [0 ] LOnIy when the auxiliary output 1 (OP) is provided
The output system in the READY mode is selected in this setup.

0: Bumpless (The present output is held.)
1. Preset (The set value in C36 is output.)

Auxiliary output 1 Setting of preset output quantity in READY mode [ 0]

[ Only when the auxiliary output 1 (OP) is provided]
The output quantity in the case where the READY mode is set with C35 = 1 is set in industrial unit in this

setup. The actual current output value is related with the settings of C33 and C34.
—-19999 to 26000U
—1999.9 to 2600.0U (MV, motor opening)
Forexample, when 12mA is to be output inthe READY mode in Example 1 of C34, set 5000 in this setup.
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C37:
C38:
C39:
C40:
\C41:

/C42:
C43:
C44:
C45:
C46:
C47:
C48:
C49:
C50:
C51:
C52:
\C53:

Type of auxiliary output 2 (AUX2) [0] l Only when the auxiliary output 2 (OP) is providecﬂ
Aucxiliary output 2 (AUX2)  4mA setting [0% FS] "
Auxiliary output 2 (AUX2) 20maA setting [100% FS] "
( )
)

Aucxiliary output 2 (AUX2) Output in READY mode [0] "

Auxiliary output 2 (AUX2) Setting of preset output quantity in READY mode [0] "

The contents of these setup items are equivalentto C32to C36. The auxiliary output 1 and auxiliary output
2 are isolated from each other, so double setting can also be done.

RSW1 assignment [0] Only when the RSW (OP1) is provided—l
RSW2 assignment [0] "

RSW3 assignment [0] "

RSW4 assignment (0] "

RSWS5 assignment [0] Only when the RSW (OP2) is provided
RSW86 assignment [0] "

RSW?7 assignment (0] "

RSW8 assignment [0] "

RSW9 assignment [0] "

RSW10 assignment [0] "

RSW11 assignment [0]

RSW12 assignment [0]

Various actions can be selected and set by RSWs. The hold time of 200msec min is required to detect
RSW ON or OFF.

The hold time of 1sec min is required to read the selection of LSP, PID, and Al2 Ratio No. This is intended
to prevent malfunction from being caused by chattering.

The auto tuning starts and stops by detecting a change from OFF to ON. In this case, the hold time of
500msec min is required to detect ON.  When restarting the auto tuning, turn OFF the RSW once.
When RUN/READY, AUTO/MANUAL, and REMOTE/LOCAL selection, LSP number selection and PID
number selection are assigned to RSWs, these functions cannot be activated from the console.

It the same function, which causes a trouble when used doubly, is assigned to more than one RSW, the
RSW having a younger number becomes effective, and the others have NOP function. A weight function
such as 2° can be used doubly. However, when there is not a function (number) relevant to the sum of
its weight numbers, this is equivalent to the selection of "0". The NOP function is totally effective when
assigned to more than one RSW.
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(Continuation of RSW assignment)

Each function of the RSW assignment is described below. In this description, [ / ] denotes (when the
external contacts are closed) / (when the external contacts are open), and [ — ] indicates to have no effect on
the operation.

0: NOP/-

NOP has no effect on the actual control or action, but it can be read on the host side only by the com-
munication. Therefore, it can be used to obtain the contact input information by the host computer,
or the like without affecting the control or action.
1: READY/RUN
The same contents as the RUN/READY selection function of the first PARA item can be executed.
Whenthis functionis assigned, the RUN/READY selection operation cannot be done from the console.
2: MANUAL/AUTO
The same operations as the AC/M) key can be done. When this function is assigned, the AUTO/MAN
key is ineffective.
3: REMOTE/LOCAL
The same operation as the &L) key can be done. When this function is assigned, the REMOTE/
LOCAL key is ineffective.

4. AUTO TUNING Start/AUTO TUNING Stop
The AUTO TUNING is started by detecting an off to on (500msec min) change of an RSW. During
the AUTO TUNING, the RSW must be kept on continuously. To interrupt the AUTO TUNING, turn
off (5600msec min) the RSW.

5: Inversion of control action/as set in C2

This setting is used when the heat source (heating source, cooling source) is changed over according
to the season (summer, winter) in the temperature control of an air conditioner, or the like. In the

internal cascade model, the slave side control action is not inverted, but the master side control action

is inverted.
6: Undefined —/-
7. Undefined ~/—
8: Undefined —/—
9. Undefined —/—

This assignment has no effect on any control or action.
10: LSP number selection 2° (+1)/LSP number selection 0
11 " 2" (+2)/ " 0
12 " 22 (+4)/ " 0
When C16 = 2 or 3, more than one LSP can be selected by RSWs.
(When C16 = 0 or 1, the assignment of this function is ignored.)
An LSP is selected by the sum of weight numbers of an assigned RSW. When the same weight is
assigned to another RSW, the sum of the weight numbers can also be obtained.

The sum 0 to 7 of weight numbers corresponds to LSP No. 0 to LSP No. 7, respectively.
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If the sum of weight numbers exceeds 8, LSP No. 0 is selected.

When each set value of an LSP is changed, only that, which can be used by the assigned RSW, is
indicated.

Example 1:  When two LSP Nos. 0 and 1 are selected:;

RSW to which 10 (+1/0) is assigned | X
Sum of weight numbers 0
LSP No. 0

O (X: Contact off, O: Contact on)
1
1

Example 2:  When eight LSP Nos. 0 to 7 are selected;

RSW to which 10 (+1/0) is assigned
RSW to which 11 (+2/0) is assigned
RSW to which 12 (+4/0) is assigned
Sum of weight numbers
LSP No.

X X O

o oflX X X
v oI X O X
w wfX O 0
> >0 X X
o o0 X O
o o0 O X
~ N0 O O

The same resuit can also be obtained by making assignment doubly as shown below. In this case,
however, the number of RSWs used must be many.

RSW to which 10 (+1/0) is assigned

X X X X X X O

Sum of weight numbers
LSP No.

o o|X X X X X X X
oo X X X X X O O
w w[X X X X O 0 O
& aIX X X OO0 O0O0
nmoo|X X OO0 0 O0O0
o (X OO0 O 00O

~ N0 OO0 0000

13: PID number selection +1/PID number selection 0
14: " +2/ " 0
15: " +4/ " 0
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(Continuation of RSW assignment)
The number of built-in PID groups is eight (No. 0 to No. 7). PID Group No. 0 cannot be selected by
any RSW. When all the assigned RSWs are off, the PID number set by the 38 -key (interlocked
with SP number) is selected.
The selection by an RSW has priority over the PID number interlocking with SP number.
The PID is selected by the sum of the weight numbers of the assigned RSW.
When the same weight is assigned to another RSW, the sum of its weight numbers can also be
obtained. If the sum of the weight number exceeds 8, the PID number (interlocking with SP number)

set by the T key is selected.
Y [@»)

Example 1:  When PID1, which is being used for SP1 by interlocking, is changed overto PID2 by the

RSW.
RSW to which 14 (+2/0) isassigned | X O (X: Contactoff, O: Contact on)
Sum of weight numbers 0 2
PID No. 1 2

L (Interlocking with SP)

Example 2. When PID1, which is being used for SP1 by interlocking, is changed over to PID2 to 7
by the RSW according to the condition.

RSW to which 13 (+1/0) is assigned
RSW to which 14 (+2/0) is assigned
RSW to which 15 (+4/0) is assigned

X X O

Sum of weight numbers
LSP No.

© o|X X X
v X O X
w wIX O O
&~ »10 X X
o 0|0 X O
o o0 O X
~ ~|O OO

1

(Interlocking with SP)—JT LPID No. 1 selected by RSW. This is not

changed since it is the same as the SP
interlocking number.

PARA

To check what PID group number is selected by the RSW, press the > key in the RUN mode,
and press the ECNT) key with [PID] indication. The PID group being then used is indicated at first.

16: S-LSP7/S-LSP6

It is determined which slave side LSP is to be selected in the internal cascade model. This selection

can be done only by the RSW, and it is effective only by this assignment.
17: Fixed value output 1 (set value in C23) / -

18: Fixed value output 2 (set value in C24) / —
19: Fixed value output 3 (set value in C25) / -
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{Continuation of RSW assignment)

20:
21:
22:
23:
24:
25:
26:
27:
28:
29:

Thefixed values setin C23 to C25inadvance canbe output. The priority relation betweenthe READY/
RUN and MANUAL/AUTO is as follows;

The fixed value output has priority over the PID control or the READY mode output. Among the fixed
value outputs, the fixed value output 1 has the highest priority. In any case, the manual operation has
the highest priority.

PiD
Manipulated variable change limit
READY/RUN

!

Fixed value output 3
J

Fixed value output 2

!

Fixed value output 1
J

MANUAL/AUTO

1
MV

Even when the fixed value is output, the event function is effective. When the fixed value selection
is all off and the RUN and AUTO modes are selected, the result of PID operation is output in the
bumpless mode.
The manipulated variable change limit is not activated at each changeover time.
LSP shift number 2° (+1)/0
LSP shift number 2' (+2) /0
LSP shift number 22 (+4) /
LSP shift number 2° (+8) /
LSP shift number 2¢ (+16) /0

2% (

2° (

"

*(+2

LSP shift number 2° (+64

LSP shift number 27 (+128) /0

LSP shift number 2 56) /

LSP shift number 2° (+512)/0

The LSP shift of 20 to 29 is assigned to an RSW, and the sum of the individual weight numbers (20

)
LSP shift number 25 (+32) /
)/

to 29) caused by the on/off of the RSW corresponds to the LSP shift number. The product of this LSP
shift number and the LSP shift width set in C54 becomes the LSP shift quantity, and this is added to
the LSP being executed (subtracted, depending upon settingin C54). The base LSP may be set from
the console or may be selected by an RSW, but it cannot be added to the RSP. The SR ramp function
also has effect on the LSP shift.
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(Continuation of RSW assignment)

The LSP shift quantity is not stored in the memory.

30:
31:
32:

LSP shift quantity
LsP | LSP shift number | x [SP shift width | = Execution LSP
(C20 to 29) (C54)
or
/SP Oto7
d l 2
Example 1:  100.0°C + 192 X 0.1 = 119.2°C
(2% + 27)

The same result can be obtained by using the same shift number doubly as shown
below.
Example 2: 100.0°C + 192 X 0.1 = 119.2°C
(2% + 2% + 25)

RSP ratio number selection +1/0

RSP ratio number selection +2/0

RSP ratio number selection +4/0

The RSP ratio is a function peculiar to the remote SP model and internal cascade model, and it is also
used for gain setting in these models. Either ratio setting or gain setting is selected by Guide No. 49
ofthe PARA setting. Further, the sevenratio values of ratio 1 to ratio 7 are set within the range of 0.001
to 30.000 by Guide Nos. 50 to 56 of the PARA setting.

The RSP ratio is selected by the sum of the weight numbers of the assigned RSW. When the same
weight is assigned to another RSW, the sum of its weight numbers can also be obtained.

The sum 1 to 7 of the weight numbers correspond to Ratio Nos. 1 to 7, respectively. When none is
selected, the sum of the weight numbers becomes 0, and the RSP ratio selection function is ineffec-
tive. If the sum of the weight numbers exceeds 8 on the contrary, none is identified to be selected,
and the RSP ratio selection function is also ineffective.

The ratio can be set to Al2 evenly by Guide No. 6 (Al2 ratio) of the PARA setting. When the RSP
ratio number is selected with respect to this Al2 ratio, the RSP ratio is selected in priority as shown in
the figure below. Unless the RSP ratio number is selected (when 0), the AI2 ratio is selected.
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N o
(Continuation of RSW assignment)

RSP input

Square root operation

Scaling
Al2 ratio RSP ratio
L 0 o
RSP ratio number = 0 RSP ratio selection (1 to 7)
Al2 bias
Al2 fitter

N

Al2 broken line
approximation

!

Internal RSP settle

33: Computer backup system 1/MV signal output from host
34: Computer backup system 2/MV signal output from host
The computer backup is a function peculiar to the remote SP model. Usually, the control output of the
host computer is output as it is. If the host computer is down, the control is maintained by RSW
changeover. Atthistime, the output is of a bumpless type (only in system 1). Both computer backup
systems 1 and 2 cannot be assigned simultaneously.
Computer backup system 1:
The present PV value is used as an LSP to continue the control. However, the PV written
in the LSP is restricted by the SP limit value. The PV ramp function is activated as usual.
The output type is bumpless.
Computer backup system 2:
The LSP set from the console or that selected by an RSW is used as an SP to continue the
controi. The output type is not bumpless. In particular, the deviation output of |SP — PV|
is bumped.
Both computer backup systems 1 and 2 do not function, unless "1" (C/B) is setin C75. The REMOTE/
LOCAL selection function is ineffective when the computer backup is assigned.
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(Continuation of RSW assignment)

MV signal from

PV host computer
i Range Range
Tracking PV | or LSPO (console setting) g g
LSP1to7 1 |
33 (System 1) 34 (System 2) Square root operation Square root operation
| 3
Scaling Scaling
J d
J Ratio Ratio
l J
Bias Ratio (RSW)
LSP shift (RSW) { 1
Filter Bias
| l )
. T Broken line Filt
SP Ilmlt (IOW “mlt, hlgh I|m|t) approx|manon iter
J
SP PV Broken line
v approximation
PID
RUN/READY Output high/low limit limiter
Computer backup
RSW open RSW close

(When an RSW is changed over from
close to open, the output type is bump-
less in the system 1, but is not bumpless
in the system 2. However, the output
type of the system 2 can be artificially set
to bumpless as an application by setting
the manual mode once and resetting it to
the automatic mode, while activating the
computer backup.)

Fixed value output 3

!

Fixed value output 2

!

Fixed value output 1

J

AUTO/MANUAL

l
Output
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C54:

- Cb5:

C56:
C57:
C58:
C59:

Ce0:

LSP shift width by RSW  [0] I Only when RSW (OP) is provided l
The shift width is set in this setup when the LSP shift is assigned to an RSW in C42 to C53.
—19999 to 10000U

_UF1 key basic register [0]

The contents assigned can be called and changed even in key lock status. Double assignment can be
done to the UF1 key and UF2 key.

Not registered

Same as the AUTO/MAN key

Same as the REM/LOC key

Same as the AT key

Same as the RUN/READY function

Selection from among SP, EV, PARA, PID, and SETUP items

RANE I T S =

In assignment of "1" to "4". only one function can be registered in the UF1 key. The contents of
the "4" assignment are the same as "5" is selected and C0O1 of the PARA setting is selected.
When "5" is assigned, up to four items of C56 to C59 can be registered.

UF1 assigned content1 [ 0]

UF1 assigned content2 [0]

UF1 assigned content3 [0 ]

UF1 assigned content4 [0]

WhenC55 =5, Guide No. of each setup to be registered plus the following radix are to be set in this setup.
If an inexistent item number is set, this is ineffective, and non operation is done. For example, "0" set at
delivery from the factory is an inexistent number, so it is ineffective.

SP radix; + 4000, EV radix; + 4500, PID radix; + 5000, PARA radix; + 5500,
SETUP radix; + 6000

Example:  When LSPO is registered in FU1;
4002 (SP radix + LSPO value Guide No. = 4000 + 2 = 4002) is set in C56 with C55 = 5.

UF2 key basic register [0]
The contents assigned can be called and changed even in key lock status. Double assignment can be
done to the UF2 key and UF1 key. The assigning method and contents of the UF2 key are the same as
in the UF1 key, but up to 8 items can be assigned to the UF2 key.

0: Ineffective (does not function)

1. Same as the AUTO/MAN key

2: Same as the REM/LOC key

3. Same as the AT key
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C61:
ce2:
C63:
C64:
C65:
C66:
ce7:
Cc68:

C69:

C70:

4: Same as the RUN/READY function

5.

Selection from among SP, EV, PARA, PID, and SETUP items
In assignment of "1" to "4". only one function can be registered inthe UF1 key. The contents of
the "4" assignment are the same as "5" is selected and (RUN/READY selection) of the PARA

setting is selected. ~ When "5" is assigned, up to four items of C61 to C68 can be registered.

UF2 assigned content1 [ 0]

UF2 assigned content2 [ 0]

UF2 assigned content3 [ 0]

UF2 assigned content4 [ 0]

UF2 assigned content5 [ 0]

UF2 assigned content6 [ 0]

UF2 assigned content7 [ 0]

UF2 assigned content8 [ 0]

When C60 =5, Guide No. of each setup to be registered plus the following radix are to be set in this setup.

If an inexistent item number is set, this is ineffective, and non operation is done.

SP radix; + 4000, EV radix; + 4500, PID radix; + 5000, PARA radix; + 5500,
SETUP radix; + 6000

Example:  When the EV1 set value is registered in UF2;

4501 (EV radix + EV1 set value Guide No. = 4500 + 1 = 4501) is set in C61 with C60 = 5.

Basic register of UF LED indication [0]

Itis selected in this setup when the UF LED (one) will light.

0:
1:
2:
3:

Not registered (does not light)

Lights when there is an item which is registered in the UF1 or UF2 key.
EV (lights when an event is on)

RSW (lights when RSW is on)

When "2" or "3" is selected, its contents are to be registered in C70.

Assigned contents of UF LED indication [0]

When "2" or "3" is selected in C69, its contents are registered in C70. When C69 = 2, the EV number (1
to 8) to be lighted is registered. When C69 = 3, the RSW number (1 to 12) to be lighted is registered.
Although the settable range is within 0 to 255, the setting of any other than the above-mentioned numerics
is ineffective, and it does not cause the UF LED to be lighted.
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C71: Selection of indication contents of bar graph indicator [ 0]

The indication contents of the 12-segment bar graph indicator can be selected from among the following

items in this setup.

0: Output monitor (OQUT monitor)

1:

The bar graph content LED (OUT LED) lights. Among the 12 segments, one each end segment
of the left and right is not used, but the remaining 10 segments are lighted by the output (%) as

shown below.
Output (%) Contents of lighting ( R part lights)
-10.0 to 0.0
0.1 to 10.0
10.1 to 20.0
80.1 to 90.0
90.1 to 110.0

OK lamp (green belt)
The bar graph content LED (OUT LED) goes out.
When the instrument is in the READY mode, one second on and one second off are repeated
alternately.
The READY mode indication is enabled only in this assignment, but it is disabled in any other
assignment.
When the following conditions are all satisfied in the RUN mode, all the 12 segments light.
* (SP — Low limit of green belt) < PV < (SP + High limit of green belt)
= The above continues for 5sec min.
» An alarm (AL) does not occur.
There is no hysteresis between the on and off of the OK lamp. This lamp goes out when the

deviation exceeds the set value.
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2: Motor opening monitor (MFB monitor in the 2G model only)
The bar graph content LED (OUT LED) goes out.
This LED lights according to the feedback (MFB) signal from the motor, as shown below

MFB (%)

0.1
10.1

80.1
90.1
100.1

to 0.0%

to 10.0
to 20.0

to 90.0
to 110.0

to

3: Event monitor (EV monitor)
The bar graph content LED (OUT LED) goes out.
The events 4 to 8 are assigned to the five segments, starting with the left end segment. When

Contents of lighting (¢4 part lights)

an eventis turned on, the relevant segment lights, but the remaining segments do not light. The

exclusive LEDs are prepared for the events 1 to 3.

SITTIITTTITTT]™
EV4——~’

EV5

EV6

EV7

EVS
Example of indication: Left Riaht
Event 4 is on, and the others are off. ggﬂ | | ’ J [ J ] ‘ } l l o

Event 8 is on, and the others are off. |

Events 4, 5 and 8 are on, and the

others are off.

!

il HEEEER

e
R L &G L[]
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4: Remote switch monitor (RSW monitor)
The bar graph content LED (OUT LED) goes out. The RSW1 to 12 are assigned to ali the 12
segments, starting with the left end. When an RSW is turned on, the relevant segment lights.

Example of indication:

The RSW1 and 3 are on, and the Leﬂ@ 3&1 ' } f ‘ l , ‘ IT Right
others are off.

C72: Input broken line approximation [ 0]
It is selected in this setup where the broken line pattern set in PARA 59 to 80 is to be used.
0: Not used.
1. Used for Al1 (PV or PV1).
2: Used for Al2 (RSP or PV2).

C73: Unused.
C74: Unused.
C75: RSP, C/B selection [0]
It is determined in this setup whether or not the computer backup is to be executed.
0: RSP (normal remote SP type)

1: C/B (computer backup type)

When the computer backup is assigned to an RSW, be sure to set "1" in this setup.
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C76:

C77:

C78:

Selection of output system of time proportional output [0 ] [GD model only |

Ifthe longer cycle time is set inthe 6D model, and the result of the PID operationis increased onthe course
of the cycle time, the output cannot be obtained till the next cycle time in the old system (1). When the
initial value (0) is selected, the output can be obtained again within the same cycle time by the increment
of the result of the PID operation.

0: Turned on again within the cycle.

—»le—  Cycletime e  Cycletime e

ON
OFF
AN A A
Result of PID operation 20 % 30% 40 %

1. Not turned on within the cycle (normal system)

—»«— Cycletime ¢ Cycletime +

ON
OFF ——
JAN A A
Result of PiD operation 20 % 30 % 40 %

If the result of the PID operation increases during the on period, the on time is extended according to
that result in each case. Onthe contrary, if the result of the PID operation decreases in such a case,
the ontime is shortened.

Compensation of thermocouple cold junction [0 ]
The temperature of the wiring junction of a thermocouple can be compensated for, using an ice box or the
like externally, without using the internal cold junction compensation function.

0: Inside

1: Qutside

However, the external compensation temperature is intended to be 0°C only (an ice box, or the like

is used as a precondition).

S/W action in Al1 (PV or PV1) disconnection [0 ]
When the thermocouple, mV, or RTD input is applied, the direction of burnout can be determined by a
switch.

0: Upscale

1: Downscale
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C79: Adjustment of voltage output 1 (lour) [15]
210 22mA

C80: Adjustment of voltage output 2 (Lour) [15]

210 22mA

When an SSR is driven in the 6D model, it is necessary that the output voltage of the instrument is putin
the rated input voltage (optimum trigger voltage) range of that SSR.  This instrument employs the vari-
able output system newly developed so that an optimum trigger voltage can be output even when more
than one SSR are driven. In this system, an appropriate current is set and output by this instrument so
that an optimum trigger voltage may be obtained with respect to the internal impedance of the SSR side.
The equivalent circuit of this system and the associated expressions are shown below.

[Description of Symbols]

[Contents]
b Set output current of SDC40A (setting range: 2 to 22mA)
Vv, Load open voltage (approx. 14.6V)
A : Actual input voltage to SSR
Vesa : Rated SSR input voltage range (Vgganm 10 Vesrmax)
Vsrmn : Rated minimum input voltage of SSR
Vesamax : Rated maximum input voltage of SSR
z Internal impedance of SSR
V, Internal voltage drop of SSR (usually, approx. 1 to 2V)

[Equivalent Circuit with One SSR Connected)]

il SDC40A --========- 1 pessommonee- SSR--mmmrmmmmm e 1
s (D) ~ s
: AN r\/ :
; P zZ
: L P Veor !
(Vo) : : ;

g g Vo SZL i

AN 5

AV AR R 5

— Neccessary expressions: The following two expressions must be satisfied.
Vesamn S g X Z + V< A Expression @
Vasrr S Vssamax Expression @
(Vesa = 1o X Z + V)

7-41



[Equivalent Circuit with n SSRs Connected in Series)

— Necessary expressions:  The following two expressions must be satisfied.
v <l xZ+V, < M Expression @
SSRMIN = o tVos p
Veer < Vesamax Expression @

(Vger- =1, xZ + \

[Equivalent Circuit with n SSRs Connected in Parallel]

poneeees SDC40A = +----- T TS SSR 1-ssmmeesee ! presnnneane SSR: Neesmseeeenas )
O———O Fo () ]

E E . ‘ I° E E E > Io E
5 Lo z l? P z3 JF :
)k - | I 5
; (T) (Vo) E E VSSR 5 E E
: b WY Z» ; WYz,
é : P ;

e ' G T N :

— Necessary expressions: The following two expressions must be satisfied.

I

0 .
Vssamn < - XZ+V,< Vv, Expression ®
Vssn: < Vssamax Expression ®

|
(Voga: = —= X Z +V,)
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[Example; in case Honeywell PGM is used]
* Specifications of Honeywell PGM (D2W110ED to 215ED)

Vesr 3to 6V
VSSR/M!N : 3V
VSSR/MAX : 6V

Z 1 220Q
Vv 1.6V

0

— How is the set value of |, found, when one PGM is connected to the SDC40A ?

From the expression @, Vo Sl XZ+ V<V,

When this expression is transformed,

VSSR/M!N— VD <l < Vo_ VD

Z 0 Z
0.0064 < 1, < 0.059 Expression @
From the expression @, V.. < Vg

l,x220 + 1.6<6

l,<0.02 Expression @’

The set value of |, can be selected from among 7mA to 20mA according to the expressions @’
and @, so the set value of 15mA at delivery from the factory can be used as it is.

— How many PGMs can be connected in series ?

<l

V
From the expression ®, Vi yn S, X Z +V, < -

14.6

3<1,x220 +1.6<

From the left side inequality, 9_‘.:)_6 <l
22

Therefore, 0.0064 < | Expression @
From the right side inequality, n< — 148 Expression ®"
l,x 220 + 1.6

Therefore, n < 4.6 when i, = 0.007 (7mA).

From the expression @, l,<0.02 Expression @’

According to @, nis increased as |, becomes smaller.

However, since there is a restriction of the expression ®”, the maximum number of PGMSs in series,
which can be driven by the SDC40C, is 4 units. At this time, the set value of l, may also be 7mA.
lftwo PGMs are connected in series, the set value of l,iswithinthe range of 7mAto 20mA according
t0 0.0064 < I, < 0.025, which is obtained from the expressions @’ and ®” (when 2 is substituted
for n), and the expression @', so the set value of 15mA at delivery from the factory can also be
used as it is.

Similarly, the set value of l, is within 6.4mA to 14mA when three PGMs are connected in series.
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SETUP
— How many PGMs can be connected in parallel ?
I
From the expression ®, V S xZ+V,<V,
n

SSRMIN —

& x220+1.6<14.6

3<

=

|
0.0064 S_r: <0.059

From the left side inequality, n < I, x 156 Expression &

|
H 0
From the expression ®, = XZ+ Vo S Voamuax

l,x50<n Expression ®

|, may take a maximum value according to the expression ®'.

Therefore, n < 3.43, when | = 0.022.

Namely, up to three PGMs can be connected in parallel with the SDC40A.

— Which should be selected, series connection or parallel connection ?
When the internal impedance of SSR is small as in the abovementioned example, the series
connection of SSRs is more suitable.

C81: Extension setting 1 [—~]

C82: Extension setting 2 [0]
0: Extension is not provided.

1. Extension is provided.

C83: Extension setting 3 [0]
0: Extension is not provided.
1. Externsion is provided.
The extension settings 1, 2 and 3 are used for maker service. Usually, don't change the figure in brackets
[ ] whichis the set value at delivery from the factory.

C84: Communication address [0] [ Only when communication (OP) is providecﬂ
0to 127

When "0" is set in this setup, the communication is disabled.  If instruments having the same address
(other than 0) exist on the same communication line, these instruments may be damaged by the commu-
nication. Be sure to change their addresses.
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C85: Transmission speed and code [0] [ Only when communication (OP) is providedl

0: 9600bps, even parity, 1 stop bit

1: 9600bps, non parity, 2 stop bits
2. 4800bps, even parity, 1 stop bit
3. 4800bps, non parity, 2 stop bits

C86: Unused

C87: "

css: "

C89: "

C90: Special function 1 [0]

Co1: " 2 [--1

Co2: " 3 [—-1

C93: " 4 [--]

C94: Unused

C95: "

C96: Hardware type 1
C97: Hardware type 2
C98: ROM ID

C99: ROM item

C00: ROM revision

C81 1o C83, and C86 to CI5 are all used for maker service. Never change the set values of these setup
items. Otherwise, this instrument may malfunction. C96 to CO0 permit only the indication of the contents,
and they cannot be changed.
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Chapter8 USER FUNCTION KEYS UF1 AND UF2

8-1 How to Use the User Function Keys

The SDCA40A is provided with two user function keys (UF1 and UF2) as standard so that the user himself
can register the key functions. The operation time cannot only be shortened by registering the functions to be
used frequently, but also careless operations can be prevented by using the key lock function together. The
instrument is equipped with these operator's oriented keys to make the high level functions compatible with the
simple operation.

Ali the contents of PARA, PID, SETUP, SP and EV as well as the mode selection functions of A/M, R/L,
AT, and RUN/READY can be registered.

Up to 4 functions can be registered in the UF1 key, and up to 8 functions in the UF2 key. When one mode
selection function is registered in one user function key, any other function cannot be registered in it any
longer.

When PARA, PID, SETUP, SP and EV are registered, they can be called in the item code order one by one
every time a user function key is pressed, and the set contents can ‘be readily changed. The original status
can be restored by pressing the (D_'—S_P) key. When a mode selection function is registered, the relevant mode
is set immediately by pressing the UF key, and the original mode is restored by pressing it again.

When a SETUP item is registered, that item can be changed even in other than the READY mode.

Example: Change of SP value

[Normal change method] [Change method using UF key]
SP/EV S|P UF1 S|P w
- D)

9* L] RN 5 L1agl alaiojolg
et S|P
-
& O] | 100
& SEEE
%3 (O] |olooag
@é@ s[P[ 5 s[P]
- L gl (glololg @J@@L \al lglloioin
® ®
EtT SP ENT g P
S L] R s & 1O (ool

8-1



8-2 How to Register a Function in User Function Key

1. Item code range for register
SETUPitems: C55to C59 (UF1 key), C60 to C68 (UF2 key)
2. Registering method
The UF1 key registering method is described below. The UF2 key registering method is the same as in
the UF1 key, although the number of functions which can be registered is increased up to 8 functions.
@® Execute the basic register for registering a function in the UF1 key by C55.

0: Not registered.

AUTO/MAN (the same function as the Ew) key)
REM/LOC  (the same function as the &L) key)
AT (the same function as the C‘E) key)

RUN/READY (RUN/READY selection is executed by
once key operation)

5: Selection from among SP, EV, PARA, PID, and
SETUP items

—

Mode selection function

Al

"1" to "4" above are included in the mode selection function. When the mode selection function is
registered inthe UF1 key, any other function cannot be registered in it any longer.  As for "5" above the
four functions selected from among the individual items arbitrarily can be registered in the UF1 key (8
functions in the UF2 key). The contents of assignment are selected by C56 to C59.

@ Select the contents of assignment from among the SP, EV, PARA, PID and SETUP items by C56 to C59.
Add the following radix predetermined every item to Guide No. of each function, and input the result to

register the contents.

item Radix
SP : +4000
EV : +4500
PID : +5000
PARA :© +5500

SETUP : +6000

3. Release of register
To keep the UF key unused, input "0" in C55 (UF1 key) or C60 (UF2 key). To release the register of the
contents assigned to C56 to C59 (UF1 key) or C61 to C68 (UF2 key), input an inexistent item number.
For example, the above-mentioned radix (4000, 5000 -~ ) is an inexistent item number. When a radix
is input, the registered contents are released. The set value at delivery from the factory is "0".  Once any
nuermicis set, any value less than "4000" cannot be selected any longer by the operation of the setting range

limiter to assure safety.
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4. Example of registering

The definite procedure for registering SP0 in the UF1 key is shown below.

@® Set the READY mode.

@ cCall the SETUP, and input item [5] (PARA,
PID, SETUP, SP, EV register). Further, input
4002 (4000 + 2 (Guide No. of SP0) }in C56 to
call SPO.

8-3
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& 1] NN
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ENT
(Set the SETUP mode. Change the D) r ]
set numeric into [0], unless it is [0].) ® [ 1] ‘ ] | 4 :g}f;agg‘:;z,n?seg?rsvgmg;pon
}
@ @
(Move to C55 with () keys.) ®®® [ 55
® o [ TIL]
;
(Set C55 to the change mode.) . (% r g
i’é (] Olooolz
(Select [5] (PARA, PID, SETUP, ®®® 8 85
SP, EV register) in C55.) (g (171 glolglgls
|
(Input [5] in C55.) C% B l ﬁ !5 ‘5'5
]
@
(Move to C56 with @CD@ keys) © L|5]h
® Cg [T] [ 110
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(Set C56 to the change mode.)

(Select [4002] in C56.)

(Input [4002] in C56.)

Disp
(Press the CO key to reset to the basic

indication status.)
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Operation

Chapter9 OPERATION
9-1 Power ON

The SDC40A main body is not provided with a power switch or protective fuse. If necessary, provide them
outside the instrument.

Supply the power of 90 to 264V AC between the terminals @ and @ of the main body. The instrument
starts up about 10 sec after to begin the indication and control. During the start-up time, the 10 LEDs of the
bar graph indicator light sequentially at unequal intervals, starting with the second LED as counted from the
lefthand side.

9-2 Indication Changeover

When the (D% key is pressed, the indications of No. 2 indicator and No. 3 indicator are changed over as
shown below. ~ Since this has no effect on the control, the necessary indications can be checked selectively,
asrequired. The contents of indication of the bar graph indicator are determined, depending upon the setting
of C71, and cannot be changed by the D&P) key.

No. 1 indicator

No. 2 indicator

No. 3 indicator

[ ﬁ: Iq
95

o ¢Vo

]

AT UF

(1) Standard model and remote SP model
There are six indication types @ to ® as shown on the next page. Immediately after the power
supply is turned on, the indication type @ is indicated in the AUTO mode, and the indication type @ inthe
MANUAL mode.

The indication type is changed oever repestedly as shown below, depending upon the output model.

In case of 0D, 6D, 5Goutput : D 5@ 5@ - D — -~
In case of 2G output 05050550 5
In case of heat/cooloutput : P 5@ 5@ 50O 5® 5D — -
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@® No. 1 indicator
No. 2 indicator

No. 3 indicator

SP, DEV, OUT lamp

@ No. 1 indicator
No. 2 indicator
No. 3 indicator
SP, DEV, OUT lamp

® No. 1 indicator

No. 2 indicator

No. 3 indicator
SP, DEV, OUT lamp

PV

spP

+ Goes out with one LSP.

+ Inthe LSP mode with 8 LSPs, the selected LSP number (0 to 7) is indicated.

+ Inthe RSP mode with 8 LSPs, [~] denoting RSP is indicated at the left digit,
and the selected LSP No. (0 to 7) is indicated at the right digit.

SP lights.

PV

Deviation {(DEV). This is a value calculated from PV — SP.
Goes out.

DEV lights.

PV

Manipulated variable output %

(A changeable digit flashes in MANUAL mode.)
Goes out.

OUT lights.

@ This indication is given in the 2G output type only.

No. 1 indicator
No. 2 indicator
No. 3 indicator
SP, DEV, OUT lamp

PV

Motor opening %

[ Fhk]is indicated.
Goes out.

® This indication is given in the heat/cool output type only.

No. 1 indicator
No. 2 indicator
No. 3 indicator
SP, DEV, OUT lamp :

PV

Heat side output %
[ HE }is indicated.
OUT lights.

® This indication is given in the heat/cool output type only.

No. 1 indicator
No. 2 indicator
No. 3 indicator
SP, DEV, OUT lamp

PV

Cool side output %
[ 2L ]is indicated.
OUT lights.
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{2) Internal cascade model
There are seven indication types @ to @ as shown below. Immediately after the power supply is
turned on, the indication type @ is indicated in the AUTO mode, and the indication type @ in the MANUAL

mode.

The indication type is changed over repeatedly as shown below, depending upon the output model.

In case of 2G output

In case of heat/cool output

® No. 1 indicator

No. 2 indicator

No. 3 indicator

SP, DEV, OUT lamp :

CH indication

No. 1 indicator
No. 2 indicator

No. 3 indicator

SP, DEV, OUT lamp :

CH indication

No. 1 indicator
No. 2 indicator
No. 3 indicator

SP, DEV, OUT lamp :

CH indication

No. 1 indicator
No. 2 indicator

No. 3 indicator

SP, DEV, OUT lamp :

CH indication

In case of 0D, 6D, 5Goutput : @ @ 5@ @D 5 D — -

D505 5@ 505D
IR () BN ) SN () BERNY () BN ) R () SRS

Master PV

Master SP (M — LSP)

+ Goes out with one master SP.

» Selected LSP No. (0 to 5) is indicated with six master SPs.
SP lights.

CH1 lights.

Master PV
Master OUT
Goes out.
QUT lights.
CH1 lights.

Slave PV

Slave SP (S - LSP)

+ Selected LSP number (6 or 7) is indicated in the LSP mode.

* [ ~ ]denoting RSP is indicated at the left digit, and selected RSP number
(6 or 7) at the right digit.

SP lights.

CH2 lights

Slave PV

Slave OUT (control output quantity)
Goes out.

OUT lights.

CH2 lights.
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® No. 1 indicator

No. 2 indicator

No. 3 indicator

SP, DEV, OUT lamp :

CH indication

No. 1 indicator
No. 2 indicator
No. 3 indicator

SP, DEV, OUT lamp :

CH indication

No. 1 indicator
No. 2 indicator
No. 3 indicator

SP, DEV, OUT lamp :

CH indication

Slave PV

Motor opening %

[ FB ]isindicated.
Goes out.

CH2 lights.

Slave PV

Heat side output % (control output quantity)
[ HE 1is indicated.

OUT lights.

CH2 lights.

Slave PV

Cool side output % (control output quantity)
[ =L ]isindicated.

OUT lights.

CH2 lights.
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9-3 Setting of SP and SP Number

(1)

SP: Set Point (set value)

Prior to SP setting
How to set a reference value (SP) for actual control is described below.
There are an LSP and an RSP as SPs.

RSP is set by a signal given from outside.

The LSP is set by key operation from the console, and the
Up to eight LSPs are stored by the setup operation, and they
can be called and used by the keys or RSWs. This is called a multi SP function.  An arbitrary PID group
number is assigned to each LSP or RSP so that the optimum control may be done, and in addition, the

settable ranges can also be limited by setting the SP limit values, thus preventing a malfunction from

occurring. LSP : Local Set Point
RSP : Remote Set Point
RSW : Remote Switch

There are the following other set items related with the SP setting.  If a trouble should occur in SP

setting, recheck these items.

E’arameter setting items (PARA) | Setup items (SETUP) |

33: GRPY LSP up ramp C1 : Key lock

34: P4 LSP down ramp C16: LSP setting system

35 5Pl RSPupramp C17: Low limit of SP limit

36: ~rGPd RSP downramp C18: High limit of SP limit

37: rA-E Setting of SP ramp unit C421t0 C53: RSW assignment

{When an LSP is selected by the RSW,
it cannot be selected from the console.)
How to set and reset the SP setting mode
SP values can be set even in any selection mode of RUN/READY, AUTO/MAN and REMOTE/
LOCAL, etc., unless PARA, PID, or SETUP item setting is being executed, and key lock is applied.
Press the 55/ key, and the following three (two unless the multi SP function is used) setting groups
canbe calledinturn. Further, pressthe (E% key, and each setting can be done. To resetthe SP setting

mode, press the % key in any status. The basic indication status can be restored.

l Indication -
SP/EV 5 P na ndicated only during multi
% [T] T T ] Selection 01 C16 =2?>r3.)It u
l ENT 5 P
SP/EV S F © GD) [ I ] ‘ ‘ l
(D «—SP value
@) L 1 ] [ l ‘ l p; LSP number
SP}E\/ Elu DIiSP
- (T Reset to basic indication status.
@f Ll | | [ ] 5
SP/EV
CO
&
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Operation

(3) How to move an SP item
The SP items have a simple matrix construction together with the selection of PID numbers used as
shown below. Each item can move optionally with @2@ keys.
When "0" or "1" is set in the setup C186, the settings of SP1 to SP7 are skipped, but those of SP1 fo
SP5 are skipped in the internal cascade model.

No. 1 indicator SP or RSP @ PID No
—©@©
™

No. 3 indicator

\|8 [

| ]
Y | |
p i ! PID b !
0 »| Setting of SPO —— interlocking with SPO_[¢—
I D | 1
|
i { P1D number I
1| ;—» | Settingof SP1 D S interlocking with SP1_| <4
[ ¢ : t :
- ’ PID numb;
2| -—> | Settingof SP2 +—1— interlocking with SP2 | €+
: Lo
S ¢ : b : _______
: ' PID r
f 3| y~—» | Setting of SP3 DR — interlocking with SP3_| <
@ N i : :
ONO X : . PID number to
™ 4| y-—> | Seting of SP4 T interlocking with SP4_| <~
: 1 H
e 3 | d
i ; ' . PID number :
51 w—» | Setting of SP5 > interlocking with SP5 | <+
: | :
b t { : .........
. ‘ PID ber
6| ;—» | Setting of SPE > inerlogking with 5P6 |+
......... ¢ | l
| t
; «—t— PiD number Ll
7} pw—» | Sefting of SP7 : interlocking with SP7 :
AAAAAAAAAA N : 1
y : !
\ PID number LN
8| y-—> | Settingof RSP « | > intertocking with RSP_| 1
A
|
t

- i

(4) How to change the set value of SP item

To change the set value of an SP item, press the ECNT) key when that item is indicated. Since the
set value on No. 2 indicator flashes to indicate that the set value can be readily changed, set a desired value
with @2@ keys, and press the (E% key again. The setvalue is stored, and flashing stops. An RSP
itemis only indicated, butcannotbe changed. The remote SP value canbe checked eveninthe local mode.
When "3" is set in C16, the SP value change input is not accepted.

To restore the previous value during flashing of the set value, press not the (Ef) key, but the 8%
key. Afterthe basicindication status is restored, execute the same setting operation, or go to the next item
with the SP(/DEV key, and then return to the original item with @2@ key. The present set value is not
stored, but the previous set value is maintained.



(5) Selection of SP number (SP No.)
When "2" or "3" is set in C16, and an LSP number is not selected by an RSW, an SP number can be

selected from the console as shown below.

Indication
R
SP/EV 5 P n|o ENT . 4 5 P ni o
%lﬂ LT ] ¢>%DI‘ [ [ [ [ e sPuaue
l L SP number (flashes)
SP/EV 5\|P
< L] | L]
® 4
l E % Select the SP number with
SP/EV u @ @@@ key, and register
] ,
@ LJ | 4 ’ I i ®®® it with the % key.
$ Thespﬁ/ key is also effec-
'| l tive instead of the % key.
DISP DisP
(D Resetto the basic indication status. (D Resetto the basic indication status.
& ®
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(6) SP item table (including the selection of LSP group number)

, Set value at « anf. )
Gﬁge ltem code ltem de"f‘;i{grg"m tﬁzeégljr?:n Setting
Oto7
118 P n na Selection of LSP| 0
group number When C16 = 0 or 1, this item is skipped.
Or, when the LSP selection is assigned
to an RSW, it is also skipped.
3 F * D * WhenC16 = "0"or"1", LSP1 1o 7 are
2 |N N N N N |LSPOvalue ou not indicated. When the C16 value is
0 set to "2" once, and each SP value is
changed, its value is stored even if the
5F C16 value is changed into "0" or "1" and
3 [N N N N N |LSP1value ou reset to "2" again.
[ + Each of LSP and RSP is limited by the
low limit of SP limit (C17) and the high
5P limit of SP limit (C18).
4 |N N N N N [LSP2value ou * Inthe internal cascade model, LSP
po (master side SP) is not limited, but it is
within the range of —19999 to 26000U.
5P + Inthe internal cascade model, LSP86 and
5 N N N N N [LSP3value ou LSP7 are used as the slave side LSPs.
3
SP
6 [N N N N N |LSP4value ouU
Y
5P
7 {N N N N N [LSP5value ou
5
S F
8 I[N N N N N |LSP6value ou
b
5FP
9 [N N N N N |LSP7value ou
1
r 5P -
10 |A A A A A |RSPvalue —
B

*1. Upper stage :
Middle stage :
Lower stage :

No. 1 indicator  *2.
No. 2 indicator
No. 3 indicator

The contents of NNNNN differ,
depending upon the setting item.
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Guide ltem code It Gy ham Users s Setti
No. em factgry ting column etting
F1l dn Designation of PID 0 * The designation range of a PID
11 number (when LSPQ number is usually within 0 to 7.
0 is used) [0] In the heat/cool model, however, it is
within 0 to 3, and when any of 410 7
Pl dn Designation of PID 0 is set, it is regarded as 0.
12 number (when LSP1 * Inthe internal cascade model, only
{ is used) [0] the setting of PID Nos. 0 to 5 with
respect to LSPO to 5, and the setting
Pl dn Designation of PID 0 of PID Nos. 6 and 7 with respective
13 number (when LSP2 to the slave side LSP6 and 7 are
Z is used) [0] permitted.
+ Figure in brackets [ ] denotes the
F1l dn Designation of PID 0 set value at delivery from the factory
14 number (when LSP3 in case of the cascade model.
g is used) {0] * A PID number is designated to
operate it, interlocking with each of
Pl dn Designation of PID 0 LSP or RSP. If another PID number
15 number (when LSP4 is selected by an RSW, this has
Y is used) [0] priority over the above designation,
and the interlocking is cut off. When
P11 dn Designation of PID 0 it is then desired to identify what PID
16 number (when LSP5 number is used, select the PID
g is used) [0] number by the E% key from the
console. The PID number indicated
Pl dn Designation of PID 0 at first is that which is used currently.
17 number (when LSP6
B is used) [6]
Pl dn Designation of PID 0
18 number (when LSP7
7 is used) [6]
Pl dn Designation of PID 0
19 number (when RSP
g is used) [6]
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Operation

9-4 EV Setting EV: Event (alarm or the like)

(1) Priorto EV setting

How to set an EV value to be actually set is described below. There are the following other setting
items related with the EV setting such as the EV type.

Parameter setting items I

15: EE | Event 1 type
16: Ed | Event 1 stand-by
f I ]
20: EEBR Event 8 type
30: EdH Event 8 stand-by
31: dLE Event on delay time unit

(2) How to set and reset the EV setting mode
EV values can be set even in any selection mode of RUN/READY, AUTO/MAN and REMOTE/
LOCAL, etc., unless PARA, PID, or SETUP item setting is being executed, and key lock is applied.
Press the S(P/DEV key, and the following three (two unless the multi SP function is used) setting groups
canbe called in turn. Further, pressthe 85 key, and each setting can be done. To reset the SP setting
mode, press the (D% key in any status. The basic indication status can be restored.

o Indication
& S5 Pinla|
5 L] | [
SP;EV S P
O
5 L1 L[]
J ENT El)
P/EV E
S/DE L[j ul ’ l J ©% I ’” l { I <+ EV set value
B
v v
BisP DisP
(C_ Reset o the basic indication status. () Reset to the basic indication status.

& &
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Operation

(3) How to move each EV item
The EV items have a matrix construction together with the respective differential gaps and the set-
ting of on delay time (in EV1 to 3 only) as shown below, and each EV item can be moved optionally with
(€]
@ ® keys.
™
2 EVs, 3 EVs or 8 EVs are available according to the model number. The figure at the right top of

each frame denoting an item indicates Guide No.  The same number is indicated on No. 3 indicator.

@
«—© O B—
-
! P i
----- ~[E | HY5 | dL | ]«
------ ~[E2 HY52 dLg_ |«
------ ~[E3 HY53 ER
vt N 3m .
o EY HY5Y
@ ® y 3 y 2
C? ------ ~[E5 HY55 - =]
------ ~[EE HYSE —— ]
------ ~[ET HY5 T —— ]
...... —|ER HYGH —_——

(4) How to change the set value of EV item

t

To change the set value of an EV item, press the ECNT) key when this item is indicated. The setvalue

on No. 2 indicator flashes to indicate that it can be readily changed.

keys, and press the (E% key again. The set value is stored and flashing stops.

. . ca)
Set a desired value with @@(D

To restore the previous value while the set value flashes, press not the %T) key, but the % key.

After the basic indication status is restored, repeat the same setting operation.
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Operation

(5) EVitem table

) Set value at
Guide - User's set- .
No. ltem code Item del;\;igrf;om ting column Setting
PV -19899 to 26000U
1| E | Set value of event 1 | 26000U DEV  : -19999 to 26000U
| DEV | : 0 to 26000U
RSP -19999 to 26000U
SP -19999 to 26000U
2 | E2 Set value of event 2 | 26000U MV -10.0 to 110.0%
MFB -10.0 to 110.0%
Process -10.0 to 110.0%

3 Eﬂ Set value of event 3 | 26000U + When the event type is 15 to 21, or
34, indication is not given (setting is
disabled).

4 |EY Set value of event 4 | 26000U « The above-mentioned setting ranges
are effective, only when the event
types are set earlier.

5 |E§ Set value of event 5 | 26000U

6 |ER Set value of event 6 | 26000U

7 | ET Set value of event 7 | 26000U

8 | FR Set value of event 8 | 26000V
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. Set value at
Guide ltem code ltem de';‘;‘égrgjom t%zeégljr?}ﬁ Setting
. PV 0 to 200U
Event 1 hysteresis
9 | HYS | (ditterential gap) 50U DEV :0 to 200U
IDEV] : 0 to 200U
RSP 0 to 200U
; SP : 0 to 200U
Event 2 hysteresis
10 | HY45Z2 iferential gap) 50U MV : 0.0 to 20.0%
MFB : 0.0 to 20.0%
Process: 0 to 200U
Event 3 hysteresis
L HY% 3 (differential gap) 50U « When the event type is 15to 21, or
34, no indication is given (setting is
disabled).
Event 4 hysteresis
2
1 HY5H4 (differential gap) S0U
Event 5 hysteresis
1
3 HY55 (differential gap) 50U
Event 6 hysteresis
14
HA SE (differential gap) >0U
Event 7 hysteresis
1
S HHS 1 (differential gap) 50U
Event 8 hysteresis
16
HY 28 (differential gap) S0U
0 to 20000s or min
17 dL | Event 1 on delay time 0
« Functions only in event 1 to 3.
Not provided for event 4 to 8.
18| dL2 Event 2 on delay time 0 * s or min is selected in Parameter
No. 31
19| L3 Event 3 on delay time 0

Guide Nos. 20 to 24 are blank, so none can be set in them.
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Troubleshooting

Chapter 10 TROUBLESHOOTING

10-1 Alarm Indication

If an input error or instrument error is detected in the basic indication status (when each setting mode of
PARA, PID, SETUP, SP No., SP, and EV is not set), the SDC40A gives an alarm code indication and normal
indication on No. 1 indicator alternately every 1s. If more than one error have occurred, the alarm code given

in the alternate indication is changed over in turn, starting with a younger error code.

Alarm code|{ Name of alarm Contents Remedial measure

RL O ! |A1 overrange Al1 exceeds 110% FS.

Check Alt input.
AL 02 | A1 underrange Al is reduced below —10% FS.
ALO3 |ae overrange Al2 exceeds 110% FS. (*1)

Check Al2 input.

AL OY | A2 underrange Al2 is reduced below —10% FS. (*1)

AL [0 77 | RTD disconnection A | A wire of RTD is disconnected.

Check whether or not RTD (resistance

AL 0H |RTD disconnection B | B wire of RTD is disconnected, or all| thermometer bulb) connected to All is

A, B and C wires are disconnected. | disconnected or terminal connection is
proper.

AL 09 |RTD disconnection C | C wire of RTD is disconnected.

H L [ D MFB disconnection Oneorallof Y, T, and G wires of

MFB are disconnected. Check wiring of MFB (motor feedback).

RL [ | | MFB short circuit Y-G or Y-T-G short circuit.

AL [ 2 | MFB adjustment Miswiring or motor trouble Check MFB or on/off relay wiring.

failure

AL 70 | AD1 faut A/D converter 1 is defective.

Ask for repair.
H L. -, [ 1 AD2 fault A/D converter 2 is defective.
AL B O | Output configuration | Output contiguration is not There is possibility that this error can be
error adaptable to hardware. corrected at site. Contact nearest YH
representative.

R L 9 7 | parameter error Set value is abnormal. (*2) Reset abnormal PARA, PID or SETUP item.
When there is no error in them, reset the
following 3 items.

+ Proportional band 0 (P-0)
+ SP up ramp (8PU)
« Indication 1 digit masking (d} SF)
It error occurs again, ask for repair.
ARLAB Adjusting value error | Al or AO data is destroyed. Ask for repair.
AL 90 | rRoM error ROM data is destroyed. Ask for repair.
*1: In the remote SP model, AL0O3 and 04 are not indicated in the LOCAL mode.

*2: If power failure occurs within 10s after each setting is done, ALS7 alarm may be issued even when the set values are

normal.
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Troubleshooting

10-2

When SETUP after C2 cannot be changed.

(1) Althrough all the contents of SETUP can be checked in the RUN mode, the ECNT) key input except for the

(2)

10-3

C1 key lock is not accepted, and setting change cannot be done. To change the SETUP items, it is
necessary to set the instrument to the READY mode.

When the key lock {C1) is applied (C = 1, 2, 3, or 4), the indications after C2 cannot be checked. After
releasing the key lock (C1 = 0), perform setting change.

When RUN/READY cannot be selected by key operation.

The RUN/READY selection function has been assigned to a remote switch. Turn on (closed}) the relevant

remote switch, and set the READY mode, and then release the assigned SETUP item from the remote switch.
The relevant RSW number can be identified by checking the contents of SETUP ("1" is assigned in any of C42
to C53).

10-4

(1)

10-5

When the control output is not obtained normally.

When the output is a fixed value and not changed, or is not obtained at all.
Check whether or not any of the following modes is set.

— READY mode

— MANUAL mode

— Fixed value output 1 to 3

When the output is difficult to change or is not changed beyond a certain value.
Check the following items.

— Control output variation limit (PARA 10, 11)

— PID values (including OL, OH)

— Variable gain (PARA 49 to 58)

When the computer backup function is not activated normally.

The output is kept delivered.
Check the high/low limit scaling (C13, C14) of Al2.
Set 0.0 in C13 and 100.0 in C14.

Whenthe RSW, to whichthe computer backup selection is assigned, is turned on/off, the computer backup
is not selected.

Set "1"in C75 (RSP, C/B selection).
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Troubleshooting

10-6 When the motor cannot be adjusted.

The connection methods between the motor and controller are classified into two types as shown below;
[direct direction connection] and [reverse direction connection].  The YH digital controllers including the
SDC40A are designed to permit the direction (direct/reverse) of the control action to be changed over.
Therefore, when the connection with the motor is in the [direct direction], the instrument can cope with the
control actions in both directions by simple viewing method. it is recommended to connect the motor in the

[direct direction]. This also facilities troubleshooting if a trouble should occur.

[Connection in direct direction] [Connection in reverse direction]
C40A C40A
ODOODO® ® @O ®

—AMA W
- —> - —
Cw CCw Cw CCw
Motor Open Close Motor Open Close

CW : ClockWise (Means rightward turning like the hand of a clock.)
CCW : CounterClockWise (Means leftward turning.)

The SDC40A is provided withthe functions of detecting misconnection with the motor, and of disconnection
or short circuit of MFB (AL10 to 12). However, the connection in reverse direction is regarded as [normal
connection] as in the connection in direct direction, and no atarm is then issued.

When the set value of PARA No. 40 is kept at "0" set at delivery from the factory, the operation is kept
continued even if MFB is disconnected. The following table lists what phenomena occur according to the
connection, when the motor is automatically adjusted (PARA No. 41). The SDC40A start with that the control
action setting (C2 or C3) is the reverse action, and the motor is at the closed position (fully counterclockwise).
In this table, the numerics in No. 2 indicator are reference values (examples). An alarm is indicated after the
motor is fully closed or fully opened.
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Troubleshooting

[ In case of normal connection in direct direction ]

No.1 indicator| Lighting LED No.2 indicator Motor movement Remarks
CACL 0T2 Stabilized after decreased ccw When the motor is turned counter-
as 1000 — 500. clockwise with OT2 lighted, the
v terminals 1 and 2 of the motor are
CAROP OoT1 Stabilized after increased CW connected in the direct direction.
as 500 — 9500.

[ In case of normal connection in reverse direction ]

No.1 indicator] Lighting LED No.2 indicator Motor movement Remarks
CALCL oT2 Stabilized after decreased Cw 1 & 2reverse and G « Y reverse.
as 9000 — 500. When the motor is turned clockwise
J with OT2 lighted, the terminals 1
CROP OT1 Stabilized after increased CCw and 2 of the motor are connected in
as 500 — 9500. the reverse direction.

[ Indications and causes of misconnection alarm ]

No.1 indicatorjLighting LED No.2 indicator Motor movement|Alarm indication Cause
CALCL oT2 Stabilized after increased. CCw AL12 G & Y reverse
J

CRIOP OT1 Stabilized after decreased. CwW

EF&EL oT2 Stabilized after decreased. CCw AL12 T « G reverse

CAROP OTH1 Stabilized at 15000 Ccw

CALCL OT2  |Stabilized at 15000 cCcwW AL11 T o Y reverse
AL12

EH.EL oT2 Stabilized after increased. Ccw AL12 1 > 2reverse

CROP oT1 Stabilized after decreased. CCW

CACL o712 Stabilized at 15000 CwW AL11 1 < 2reverse and
AL12 T « G reverse

CALCL OT2  |Stabilized after increased. CW AL12 1 ¢ 2 reverse and

T < Y reverse
CROP OT1 Stabilized after 15000 CCw
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Chapter 11

SPECIFICATION

Analog
Input 1
(PV1 input)

Type of inputs

A variety of thermocouples, RTDs, mV and mA.

Input display ac-
curacy

+0.1% FS (under standard conditions)
This may be affected by indication value conversion.

Input sampling cycle

100ms

Input digital fiiter

Variable 0.0 to 120.0s (there is no fiiter at 0.0)

Input bias

—1000 to +1000U (U: °C, KPa, % and other standard industrial units)

Input ratio

0.001 to 9.999

Input broken line
approximation

12 point broken line approximation can be assigned to analog inputs 1 or 2.

Square root opera-
tion dropout

0.0 to 10.0% FS (no square root calculation is performed at 0.0)

Input bias current

Thermocouple, DC voltage input:  +1.3uA max. (peak, standard conditions)
—3pA max. in the linear V range above 1V

Input impedance

DC current input: 50 £10% (under operating conditions)

Measuring current

RTD input:  1.04mA+0.02mA, terminal A (under operating conditions)

Influence of wiring
resistance

Thermocouple: Variation in the displayed value due to input pv conversion when the wiring
resistance at both ends is 250Q :
e MO1, LO2; 35uV max.
e LO1; 60pV max.
¢ Others; 750uV max.
RTD: £0.01% FS/Q max. within wiring resistance range of 0 to 10Q.
30.02% FS/Q in the range whose minimum resolution is 0.01°C. :
The allowable wiring resistance is 85Q max. (except for 0.01°C resolution)
(A zener barrier is available for on site adjustment.)

Allowable parallel
resistance

Allowable parallel resistance for thermocouple break detection is IMQ min.

Maximum allowable
input

Thermocouple, mV input: +15 to -5V
mA input: 28mA
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Burnout

Thermocouple input: Upscale + Alarm indication (ALO1) (including the DC mV range)
DC voltage input: Downscale + Alarm indication (ALL02)
DC current input: Downscale + Alarm indication (AL02)
However, near 0% FS in the O to 20mA range, neither burnout nor alarm
indication is performed.
RTD input: When 'C" wire is broken: Upscale + Alarm indication (ALO1 + ALO9)
When resistance element and *A’ wire, or resistance element and *B* wire, or "A* wire
and "B” wire are broken: Upscale + Alarm indication (ALO1 + ALO7)

Analog When *B" wire, or resistance element and 'C" wire, or "A" wire and 'C* wire, or 'B* wire
Input 1 (PV1 and 'C’ wire, or resistance element, ‘B* wire and "C" wire, or "A" wire, "B* wire and "C"
input) wire are broken: Upscale + Alarm indication (ALO1 + ALOS)
Over range detec- Higher than 110% FS: Upscale
tion threghold Lower than ~10% FS: Downscale (however, downscaling is not performed by F50 and P50 models.
The lower indication limit of the B19 model is 20°C/60°F.)
Cold junction com- o .
pensation accuracy +0.5°C (standard conditions)
S::‘:a‘;:’igf‘t:::‘f‘z':' Compensation inside the instrument or compensation outside the instrument (0°C only) is selectable.
Type of input 410 20mAcor 1to 5Vdc
an’:::r;:z'ca“o" 10.1% FS (standard conditions), when converted to displayed value (may differ, depending on range)
Input sampling cycle 0.1s
Input digital filter Variable 0.0 to 120.0s (there is no filter at 0.0)
Input bias -19999 to +30000U
Input ratio 0.001 to 30.000 (gain cannot be used in case of selection of the multi ratio of 8 groups. Trade off.)
Input broken line | 12 broken lines of approximation
Analog approximation (which can be assigned to either of analog inputs 1 or 2.)
S t - o .
ngli]ntpuzt ol re: "g:a':‘er;::mzpera 0.0 t0 10.0% FS (no square root calculation is performed at 0.0.)
SP madel — - - - —
::nrnit’evz inr::t :1 -19999 to +26000U (reverse scaling is also possible. The decimal point position can be changed.

internal cascade
maodel

Scaling

Resolution is 1/20000.)

Input bias current

1to 5Vinput: £10pA max. (under operating conditions)

Input impedance

1to 5Vinput: 1MQ min. (under operating conditions)
4 1o 20mA input: 50Q £10% (under operating conditions)

Allowable maxi-
mum input

11to 5Vinput: +6V to OV
4 to 20mA input: 28mA

Burnout

Downscale + Alarm indication (AL0O4)

Over range detec-
tion threshold

More than 110% FS: Regarded as upscale.

Less than ~10% FS: Regarded as downscale.

Indications
and Setting

Pv.1 © PV2 Internally switchable in the internal cascade model.
switch
PV and SP -
indication 5-digit 7-segment LED
Function -
indication 2-digit 7-segment LED
Ten LED segments out of twelve indicate control output:
LED bar » When motor opening indication (2G) is selected, ten segments are used.

» When the OK indicator function is selected, all twelve segments are used as a *green belt".
+ This LED bar can also be used to monitor events 4 to 8 and RSW 1 to 12.

Status indication

18 LEDs (some models do not include all indicators)

Operating keypad

13 rubber keys (there may be dead keys depending on model).

Number of set
points

1 1o 8 points (selection and changeover use available) with the internal cascade model, up to 6
points are allowed on the master side, up to 2 points are allowed on the slave side.

Memory storage

Non-volatile semiconductor memory (EEPROM)

Indication ranges

—10to +110% FS of range or scaling value (-10% FS is not applicable for F50, P50 and B18 models.)

Setting range

—19999 to +26000U (when an SP limit is applied, the relevant value is used.)

Indication
masking

The least significant digit can be masked for 4-digit indication.
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Low limit: —19999U to high limit value

Indications | o mits High timit: Low limit value to 26000U
and Setting SP ramp (separately | Up ramp: 0 to 26000U (no ramp at 0) Down ramp: 0 to 26000U (no ramp at 0)
set for LSP and RSP) | The measurement interval can be selected from among the following: e U/hr © 0.1Uthr » U/min e 0.1U/min
Model number ob 2G 5G 6D 3D, AK, 5K, 9K, BK
SPDT relay contact MM driving relay Current output Voltage output
Type of output output contact output (4 to 20mA dc) (load current is adjus- | * See Table 1.
table)
Control action Time proportional PID Position proportionat Current proportional Time proportional PID | 2-stage (heat/cool)
PID PID PID
4 groups on each of
No. of PID groups 8 groups 8 groups 8 groups 8 groups heat and cool sides
PID autotuning Autotuning allowed. Autotuning allowed. Autotuning allowed. Autotuning allowed. Autotuning not allowed.
Output rating Contact rating: Contact ratings: Max. aflowable ioad resis- | Max. allowable load internal | Table 1
SA 25A lance: resistance: _ .
(30V dc/120V ac, resistive | (30V dc L/R = 0.7ms) 6802 (under operaling 6802 (under operating Hea side | Coot side
load} 4A conditions) conditions) 3| )
4A (120Vac COS ¢ =0.4) | Output accuracy: Load currenl selling ac-| | AK | 0D 56
(240V dc, resistive load) 2A +0.1% FS max. curacy: 5K 5G 5G

Allowable contact voltage: (2407 ac COS ¢ = 0.4) (under operating condi- +0.2% FS max. (under 9K 0D 60
250V 4, resistive load Allowable contact vollage: tions) operating condilions) BK 1 sa 0
125V dc, resistive load 250V ac, resistive load Oulput resolution: Load current selling resolu-

Maximum switching power: 125V dc, resistive foad 1/2000min tion: in the heal/cool model, the
150W, 960VA (resistive 125V dc LR = 0.7ms tneush current: 1/200min oulput lype differs between
load) 259\’ ac CQS 0= 04 25MA max., 50ms max, | Inrush current: the heal side and cool side as

Mechanical life: Maximum swilching power: | (wilh 25062 load) 25mA max. 50ms max, | Shown in the above lable.
10,000,000 repetitions 75W (LR = 0.7ms) Maximum output current: (wilh 25002 load) E:;g ;’S“[Igf'oga“z'g gSG "éer

Hleclrical ffe: 4B0VA (€05 6 - 04 21.6mA DC Maximom oulput currenl: | £ I
100,000 repetitions Mechanical life: Minimum output current: 21.6mA dc
(at conlact rating, COS ¢ | 10,000,000 repetitions 2.4mA DC Minimum output current: i _
= 1, Irequency 30 Electrical life: . , , 2.4mA dc *The heal side and cool side
, ) . Opening terminal voltage: : can be swilched
times/rmin) 100,000 repefitions 25V max Olf time leak current: i -

Minimum switching voltage: | (at conlact raling, COS ¢ ' ) .| *Direcl or reverse action can

N Output update cycle: 100 pA max. (with load s o "cororiad {
5 04, lrequency 30 shorted under operatin € se ccled by remote
- - | fimes/min) 100ms 6 peraing swilching, as in the other
Minimum switching current: | i _ conditions) models
Control 100mA M;r\)llmum swilching voltage: Output updale cycle:
Output Minimum on/off lime: 100ms

100ms on, on/off control
100ms on, lime propor-
lional controt

Minimum swilching current:
100mA

Minimum on-off lime:
100ms on, on-off control
100ms on, time propor-
lional control (cycle lime:
10s min.)

0.1% of cycle lime (cycle
time: less than 10 sec.)

Proportional band

P

0.0 to 1000.0% FS
(On-off operation

0.1to 1000.0% FS
(On-off operation is

0.1 to 1000.0% FS
(On-off operation is

0.0 to 1000.0% FS
{On-off operation

0.1 to 1000.0% FS
(On-off operation is

when P=0) not allowed) not possible) when P=0) not allowed)

510120 110 60 sec. Same as for each
Cycle time (selting possible — — (selting possible type of output

every second) every second)

0to 3600 s Oto 3600 s 0103600 s 0103600 s 010 3600 s

Integral time (1)

(PD action when i=0)

(PD action when 1=0)

(PD action when 1=0)

(PD action when 1=0)

(PD action when 1=0)

Derivative time (D)

0to 1200 s
(Pl action when D=0)

Oto 1200 s
(P! action when D=0)

0101200 s
(Pl action when D=0)

010 1200 s
(P! action when D=0)

0101200 s
(P! action when D=0)

Ditferential gap

0 to 1000V
{(in on-off operation)

0 to 1000U
(in on-off operation)

0 to 1000U
(in on-off operation)

Same as in each out-
put type.

Dead band — 0.5 to 25.0%0UT — — —100.0 1o +5.0% OUT
Low timil value: Low limit value: Low limit value: Low limit value: Low limit value:
-10% to high fimit value -10% o high limit value -10% to high limit value ~10% 1o high limit value -10% o high limit value
{-1010 0% become 0%) High limit value: Low imit | yigh fimit value: {-1010 0% become 0%) | High fimit value:

Output limiter

High limit value:
Low fimil value to 110%
(100 to 110% become
100%)

value 1o 110%

Low limit value to 110%

High limit value:
Low limit value 1o 110%
(100 to 110% become
100%)

Low fimit value to 110%
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Model number

oD 2G 5G 6D 3D, AK, 5K, 9K, BK

Manipulated variable
change rate limiter

1to 100%
{every 100 ms)

1 to 100%
(every 100 ms)

1to 100%
(every 100 ms)

110 100%
(every 100 ms)

1 to 100%
(every 100 ms)

MFB (Motor Feed back)
input range

— 100 to 2500Q — — —

MFB (Motor Feed back)
break control

Whether action is to be
continued is selected
by MFB position as-
sumption,

If the load characteristic of the control system is non-linear, stable control characteristics are obtained by changing the

Control gain according to the deviation. Control conforms to the following equation:
Output Set proportional band (p) x m = Real proportional band.
Set value range: 0.01 to 300.00
Gain 1: when +20% FS
Gain 2: when +10% FS
. Gain 3: when +5% FS
Variable gain Gain4: when +2%FS
Gain5: when 0%FS
Gain 6: when -2% FS
Gain 7. when -5% FS
Gain 8: when -10% FS
Gain 9: when -20% FS
The gain ramp is automatically calculated using set gains. When the deviation is less than —20% or more than 20%,
calculation uses the extended characteristic.
No. of input points 4 or 12 (option)
Connectable outputs | Dry contact (relay contact) and open collector (current sink to ground)
Opening terminal 12V + 0.6/-1.6V between common terminal (No. 25) and each input terminal (under operating condi-
voltage Iions)
33::::39 terminal The current from each terminal is 6mA +0.6/~1.0mA (under operating conditions)
Allowable contact On: Less than 700Q (under operating conditions)
resistance Off: More than 10kQ (und ti diti
(dry contact) . More than (under operating conditions)
Residual voltage at . .
open collector on time 3V max. (under operating conditions)
'égﬁ:c‘;::rg;tﬁa;‘:pen 100pA max. (under operating conditions)
Parallel connection Interconnection of SDC 40A units is possible. Connection with compatible units other than SDC 40A
with other instrument | is also allowed.
Input sampling cycle | 0.1 s
Minimum hold time of
on detection 02s
NOP, RUN/READY, AUTO/MANUAL, REMOTE/LOCAL, AT start/stop, direct/reverse action, LSP number and PID number
Remote selection 0/+1, 0/+2, and 0/+4 (PID No. 0 cannot be selected)
Switch Fixed MV value output 1, 2 and 3
Input LSP shift 0/+1, 0/+2, O/+4, 0/+8, 0/+16, 0/+32, 0/+64, 0/+128, 0/+256, 0/+512
(RSW) Analog input 2 ratio number selection 0/+1, 0/+2, 0/4

Function allocation

Computer backup system 1 and 2

How to use LSP number / LSP shift Computer backup system usage

SDC 40A Normal operations On computer error
Sensor Sensor
[ en [ D-ew
LSPOto 7
LSP number [ RSW Xy 2>
selection j—- Setvalue by LSP Setvalue LSp Mg -
{binary input){ number selection by LSP shift  shift width ‘ I rror
Control Remote Controt
LSP shift — + X @ output (mV) switch output (mV)
(binary input){ " SDC 40A SDC 40A
56 OFF Sensor ON Sensor
2 o "@) r® (Pi)~r®
LsP '?:; Set value o S PV E: ke )
shift width o
Set by config-
uration C55

The controf output is used directly.
{~10000 to +10000U) i i
The output is changed over by remote switch input lo control by SDC 40A.
One of the following two configurations must then be selecled by the
remole swilch:
@ PV al changeover is used as SP.
@ LSP preset is used as SP.
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Event

No. of output
points

2 points; standard (SPST

relay contact).

1 point (SPDT relay contact) and 5 points (open collector output) can optionally be added.

Event setting

Direct PV Reverse PV Direct deviation Reverse deviation %f?/;i)t;solute devia-
&V EV SP4EV SP4EV Ev Ev
l—j;on ON ON ON j o
Y | OFF OFF —-L OFF j_,orr I——l—‘u oFF
HE o ' : oy : ; oy : . ov ' L
— — — AT
Differential Differential Differential Differential Ditlerermal Diflsrmnial
gap gap gap 9ap 92p o
Reverse absolute ’ )
o rect MV
deviation value Di Reverse MV Direct RSP Reverse RSP
£V EV EV Ev EV EV
: o ON l ON l ON ON
!
i oFF —L OFF ' y OFF Y { OFF —L OFF
b My — My — RSP +—— RSP
+ Py
B — — — — =
Differanial Ditterenta) Differential Differential Differential Differential
gap ap gap 9ap 9ap gap
’ . Reverse motor feed-
Direct SP Reverse SP Direct motor feedback back d All alarm sum
EV EV EV EV
E; ON oN EF— ON Ef— ON o
Y | OFF OFF y OFF OFF
' i i H ' v | OFF
H : PV ; ; PV H ; MES ; ; MFB PV range alaim
instrument afarm
Differential Differential Differential Differential
gap gap gap gap
PV range alarm Instrument alarm Manual status READY status Local status
ON N —T—m ON ON
41 OFF _—1 OFF OFF —j OFF —1 OFF
[Buring PV over range [ [ Manual status [ READY status [ Local status
-10% FS max. During instrument
+110% S min. AL indication

Auto tuning status

Process diagnosis *

____f———m
OFF

Dur{nﬁ AT

—f—""
OFF

On delay time

* Process diagnosis event:

This is turned ON if the event on delay time is exceeded, but
the temperature does not rise beyond the differential gap (does
not lower in the case of direct action) when the manipulated
variable is larger than the event set output value.

Setting range

PV (direct, reverse) : —19999 to +26000U

Deviation (direct, reverse) : —19999 to +26000U
Absolute deviation value :
MV (direct, reverse): —10.0to +110.0%

0 to 26000U

RSP (direct, reverse) : ~19999 to +26000U

MFB (direct, reverse) : —10.0to +110.0%
Process diagnostics : —10.0 to +110.0%

Differential gap
(hysteresis)
setting range

MV event, other than MFB: 0 to 200U,
MV event, MFB: 0.0 to 20.0%
However, when alarm event or status alarm is set, no differential gap can be set.

On delay time

0 1o 20000s or O to 2000C min. The on delay time can be set for event output EV1 to EV3.

Output action

On-off




Event

EV4, EV2 (standard)

EVa (option)

item EVa to Eg (option)
Type of output SPST (1a) relay contact SPDT (1a1b) relay contact Open collector output
Contact raling 1A (30V dc/250V ac with 2A (30V dc/250V ac with resis- .

resistive load)

tive load)

Allowable contact voltage

250V ac with resistive load
30V dc with resistive load

250V ac with resistive load
30V dc with resistive load

Mechanical life

20,000,000 cycles

50,000,000 cycles

Electrical life

100,000 cycles (at contact
rating, and frequency of 20

100,000 cycles (at contact
rating, and frequency of 20

times/min.), COS ¢ = 1

times/min.), COS ¢ = 1

Minimum on-off voltage

1ov 1oV

Event Output ratin is- i
P g Minimum on-off current JOmA (Use a bleeder resis- | 10mA (Use a bleeder resistor -
tor if necessary.) if necessary.)
Load drive power voltage _ -
range 10V de 1o 29V dc
Maximum output current — — 70mA/p01nt max. (under
operating conditions)
0.1mA/point max. (under
Off time leak current = = operating conditions, within
load drive power voltage
range)
1.6V max. (under operating
Off time residual voltage o . conditions, within load drive
power voltage range, and at
maximum output current)
No. of output -
points 1or2 (1 pointin 2G, 3D, AK, 5K, 9K, and BK models)
Type of output Selectable from PV, SP, DEV, RSP, MV and MFB.
Output rating 410 20mA dc. Max. allowable load resistance: 680Q
Output accuracy | 10.1% FS (under standard conditions)
Output resolution | 1/2000 (numeric value of independent resolution; for example, the input resolution of PV or MFB is not included)
Auxiliary | inrush current 25mA max. 50ms max. (with 250Q load)
output N
Maximum
output current 21.6mA
Minimum
output current 2.4mA
Opening terminal
voltage 25V max.
Output update O1s
cycle
Communication protocols RS-485 (Note 1) RS-232C
Multidrop
L Network The device is provided only with the slave sta- | The device is provided only with the slave sta-
Communication tion function. 1 to 16 units max. (DIM), 1 to 31 | tion function.
system units max. (CMA, SCM).
Data flow Half duplex Half duplex
Synchronization Slart/stop synchronization Start/stop synchronization
Transmission system Balanced (differential) Unbalanced
Data line Bit serial Bit serial
Signal lines 5 transmit/receive lines (3-wire connection is 3 transmit/receive lines
Communi- | Interface system also possible)
cation Transmission speed 4800, 9600 bps 4800, 9600 bps
Communication distance 500m max. (total) 15m max.
Protocol RS-485 RS-232C

Message charac-

Characler configuration

11 bits/character

11 bits/character

1 start bit, even parity, and 1 stop bit, or 1

1 start bit, even parity, and 1 stop bit, or 1

ters Format start bit, no parity, and 2 stop bits start bit, no parity, and 2 stop bits
Data length 8 bits 8 bits
Isolation Completely isolated between the input and output.
Note: 1. For RS-485 communications, the device can be connected not only to computers equipped with RS-485, but also to Yamatake Corporation’s

MX200, MAS00 (DK link |l DIM) or CMAS0 controllers.
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Memory backup Non-volatile semiconductor memory (EEPROM)
Rated power
voltage 90 to 264V ac, 50/60Hz
Ffower consump- 25VA max.
tion
15A max. 10ms (under operating conditions)
Power switchin Caution:
inrush current 9 When applying power to a number of SDC 40As simultaneously, ensure sufficient power is supplied, or start up the SDC 40As
in series. Otherwise, the controllers may not start up normally due to voltage drop from the inrush current. Itis necessary
to reach the stable voltage within 2 sec. of power being supplied.
::zzLahon rests- More than 20MQ between power terminal 1 or 2 and ground terminal 3 (using 500V dc megger).
1500V ac, 50/60Hz for 1 min. between power terminal and ground terminal
Dislectric strength 1500V ac, 50/60Hz for 1 min. between relay output and ground terminal
9 500V ac, 50/60Hz for for 1 min. between any other part and ground terminal
500V ac, 50/60Hz for 1 min. between isolated terminals
Ambient temperature 23+2°C
Ambient humidity 60+5% RH
Rated power voltage 105V ac +1%
Standard
conditions Power frequency 50+1Hz or 60+ 1Hz
Vibration resistance om/s?
Gene.r_al Shock resistance om/s?
specifica-
tions Mounting angle Reference plane (vertical) £3°
Ambient temperature range | O lo 50°C
Ambient humidity range 10 to 90% RH (non-condensing)
Rated power voltage 90 to 264V ac
Operating
conditions Power frequency 50+2Hz or 60+2Hz
Vibration resistance 0o 1.96m/s?
Shock resistance 0 to0 9.80 m/s?
Mounting angle Reference plane (vertical) £10°
Ambient temperature range | -20 to +70°C
Ambient humidity range 10 to 95% RH (non-condensing)
Transport/storage . - ) .
conditions Vibration resistance 0 to 4.90m/s? (10 to 60Hz, for 2hr each in X, Y and Z directions)
Shock resistance 0 to 490m/s? (3 times in vertical direction)
Package drop test Drop height: 60cm (1 angle, 3 edges, 6 pianes, freefall)
Materials of mask | Mask: Multilon
and case Case: Polycarbonate
Colors of mask Mask: Dark gray (Munsell 5Y3.5/1)
and case Case: Light gray (Munsell 2.5Y7.5/1)
Mounting Panet flush type, using the dedicated mounting bracket
Weight Approx. 750g (Extension terminal base: Approx. 150g)
Name Model No. Q'ty Name Model No.
Standard Unit indicating label N-3132 1 . Hard dust-proof cover set 81446083-001"
acces- - 1 set Options
sories Mounting bracket 81405411-001 (2 brackets) Soft dust-proof cover set 81446087-001
Instruction manual CP-UM-1580E 1 Terminal cover set 81446084-001
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