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RESTRICTIONS ON USE

When using this product in applications that require particular safety or when.using this
product in important facilities, pay attention to the safety of the overall system and
equipment. For example, install fail-safe mechanisms, carry out redundancy checks and
periodic inspections, and adopt other appropriate safety measures as required.

Precautions!!

Failure in wiring to the instrument may cause a fault and lead to
a serious trouble. Be sure to recheck if wiring has been done
correctly before the instrument is energized.

For wiring check, refer to the following,
* "Wiring"” (pages 86 and 87)

* "External Wiring Diagram” (pages 88 and 90)
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Although this user manual includes many setting
items, their initial values (preset at delivery time)

may be normally used as they are.

How to use the instruction manual and relevant index.
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1. MODEL SELECTION GUIDE AND SPECIFICATIONS

1. Model selection guide table m@@

Refer to the model number of the purchased product.

Example : [ 1| i][u]v]{v][viifvi]

SDC200 5G K09 A 0 07 01

C'?;l e Model No. Specifications
| moBdaesliilo. $DC200 | Digital indicating controller
oD Relay output SPDT (ON-OFF)  Time proportional PID
2G Relay output M/M (modutrol motor)  Position proportional PID
5G Current output 4 to 20mA DC  Continuous proportional PID
Output 6D Voltage output 22.5V+10% DC (ON-OFF)  Time Proportional PID
It tc)::‘;etrol 3D Relay output + Relay output Heat/cool control (Heat-side and cool-side are setlable)
mode AK Current output + Relay output  Heat/cool control (Heat-side and cool-side are settable)
8K Current output + Current output  Heat/cool control (Heat-side and cool-side are settable)
oK Voliage output + Relay output  Heat/cool control (Heat-side and cool-side are settable)
BK Current output + Voltage output  Heat/cool control (Heat-side and cool-side are settable)
Type of input Range Resolution P\L:';Inege c‘}g;ggee
T44 | Thermocouple T(CC) -199.9 fo +300.0°C | -300 o +700°F | 01°C | 1°F 6
K04 | Thermocouple J(CA) 0.0 lo 400.0°C 0 1o 750°F § 0.1°C | 1°F 12
Jos | Thermocouple J(IC) 0 {o 800°C 0 o 1600°F | 1°C 1°F 2
E08 | Thermocouple E(CRC) 0 lo 800°C 0 lo1800°F | 1°C 1°F 1
K08 | Thermocouple K(CA) 0 lo 800°C 0 l01600°F { 1°C [ 1°F 1
Koo | Thermocouple K(CA) 0 0120°C | 0 lo240°F | ¢ | 1°F 3 zﬁjn';‘:;’;f
U13 | Thermocouple N 0 o 1300°C 32 lo2372°F | 1°C 1°F 9 within the
Y13 | Thermocouple PLI 0 ©0130°C | 32 lo2372°F | 1°C | 1°F 10 :ggg:‘mé’s'e
R16 | Thermocouple R(PR13) 0 to 1600°C 0 lo3100°F | 1°C 1°F 4
S16 | Thermocouple S(PR10) 0 lo1600°C 0 1o3100°F | 1°C 1°F 5
B18 | Thermocouple S(PR30-6) 0 1o 1800°C 0 lo3300°F | 1°C 1°F 0
D19 | Thermocouple PR40-20 0 lo1900°C (0 1lo3400°F) | 1°C 1°F 8
w23 | Thermocouple W(WRe5-26) 0 o 2300°C 0 lo4200°F | 1°C 1°F 7
F50 | JIS'88 PI100 (eguivalent lo IEC-DIN) | -200 lo +500°C | -300 lo +900°F | 1°C 1°F 20
Type of F46 | JIS'89 PHOO (equivalent lo IEC-DIN) | -199.9 lo +200.0°C | -300 1o +400°F [ 0.1°C | 1°F 21
i ir:f,:temd F32 | JIS'89 Pi100 {equivalent lo IEC-DIN) | -100.0 o +150.0°C | -150.0 lo +300.0°F} 0.1°C | 0.1°F R
F36 | JIS'89 P00 (equivalent to JEC-OIN) | -50.0 to +200.0°C | -50.0 lo +400.0°F[ 0.1°C | 0.1°F 31
F33 | JIS'89 PI100 (equivalent lo IEC-DIN) | -40.0 lo +60.0°C | -40.0 lo +140.0°F} 0.1°C | 0.1°F 30
F01 | JIS'89 PHOO (equivalent to {EC-DIN) 0010 1000°C| 0010 200.0°F| 0.1°C | 0.1°F 3
Fo3 | JIS'89 PL100 (equivalent to IEC-DIN) 0.0 {0 300.0°C 00 to 500.0°F| 0.1°C | 0.1°F 3 The range is
FO5 | JIS'80 PII00 (equivalent 0 IECDIN) | 00l 5000°C| 0 lo 90°F | 0dec | 1°F 2 3«?&228&%0
P46 | JIS'89 JPL100 (old JIS P1100) -199.9 1o +200.0°C | -300 o +400°F | 0.1°C | 1°F 22 inpul ranges.
P32 | JIS'89 JPH0O (old JIS Pt100) -100.0 lo +150.0°C | -150.0 to +300.0°Fy 0.1°C | 0.1°F %
P36 | J15'89 JPi100 (old JIS P1100) -50.0 fo +200.0°C { -50.0 lo +400.0°F| 0.1°C | 0.1°F 25
P33 | JIS'89 JPHOO (old JIS PI100) -400 lo +60.0°C | -40.0 lo +140.0°F| 0.1°C } 0.1°F 24
PO1 | JIS'89 JP100 (old JiS P1100) 001 1000°C| 00l 200.0°F| 0.1°C | O.1°F 28
P03 | JIS'B JPI10O (old JIS P1100) 00 to 300.0°C 00 lo 500.0°F 0.1°C | 0.1°F 27
PO5 | JIS'89 JPH100 (old JIS P1100) 00to 500.0°C| O o Q00°F | 0.1°C | 1°F 3
C01 | Current 4 to 20mA DC linear Programmable  -1999 lo +8999 — — 40 The range s
LO2 | Voitage -10lo +10mV DC linear Programmable  -1999 lo +9999 — — 42 changeable
MO1 | Vollage 0 lo 10mV DC linear Programmable 1999 to +9999 — = 4 wilhin the linear
Vo1 | Voltage 1 1o 5V DC linear Programmable  -1999 lo +9999 — — 45 inpul ranges.




Power
v voltage A 90 to 264V AC 50-60Hz
Communi- 0 No communication function is provided.
\' catior'n A RS-422 communication function is provided.
function B RS-232C communication function is provided.
RSW EV3 RSP AUX oD 2G 5G 6D 3D AK 5K 9K BK
00 —_ —_ _
01 O — —
Option 02 e o -
1 03 O — O
VI | (Optional
functions) 04 O O O
05 O — —
Note 1
¢ ) 06 O O -
07 O — O
08 ] O O
01 No data is attached.
OP;}O" D1 __| Data is attached. (Note 2) The intrinsic safely explosion-proof
vit (Optional Ti Tropical treatment measure will be taken by special
functions) | B1 Data attached + Tropical treatment specification.
K1 Anti-sulfuration treatment

Note1: Mark O shows that the corresponding function is provided.

Mark — shows that no corresponding function is provided.

Mark shows that a corresponding model number is provided.
RSW: External switch input

EV3: Event 3 (option) ~ RSP: Remote setting ~ AUX: Auxiliary output

Note 2: Intrinsic safety explosion-proof measure

To use the platinum resistance thermometer bulb and Zener barrier in combination as a safety intrinsic safety
explosion-proof measure, contact Yamatake Corporation salesman for special specification.
Model number of recommended Zener barrier (Yamatake Corporation data No. S§2-3260-8900)
(1) For 1 wire: 8907/12-02/120 . (2) For 2 wires: 8907/22-02/120

2. Specifications

Type of input

Thermocouple, RTD, DC voltage, DC current, See the model selection guide [Type of
input, range].

Input sampling cycle

0.25s

Input digital fiiter

0.0 to 120.0 s variable (Filter is off at 0.0 s)

-100 to +100U variable

Input bias (U: °C, Pa, %, and other industrial units. Decimal point position is included.)
Thermocouple input: 1MQ Min.
PV input Input impedance Voltage input: 1MQ Min,

Current input: 100Q Max.

Allowable wiring
resistance

Thermocouple input; 2500 Max.

RTD input: 4Q Max,

Burnout

Thermocouple input; Up scale

Down scale: Less than —10% FS
Up scale: More than 110% FS
Scale over output value is settable.

RTD input: Up scale
(Up scale when one wire or more is broken.)

Current input: Down scale

PV constant indication
system

Digital 4 digits 7-segment LED indication

Indications | Constant storage system

Semiconductor non-volalile memory

and setting

Indication and setting
ranges

Thermocouple « RTD input: See model selection guide [Type of inputrange] page 6.

Programmable range input (mV, V, mA); —1999 to +9999
(decimal point position, 3 digits selectable)




Indications and
setting

Indication and

+0.2%FS +£1U under standard conditions
See model seleclion guide table [Type of input/range] page 6.

setting accuracy

Provided D19: +0.3%FS £1U. B18 (0 to 260°C, 0 to 500°F): #5%FS +1U.
T44 (-200 to —45°C, -300 to ~50°F); +0.6%FS +1U

1, 0.1°C or 1, 0.1°F
(Differs according to the type of input and ranges)

Thermocouple input:

Indication and
setting unit

1,0.1°Cor 1, 0.1°F
(Differs according to the type of input and ranges.)

RTD input:

Programmable range input (mV, V, mA): 1, 0.1, 0.01, 0.001
(decimal paint position, 3 digits selectable.)

Setting system

Local system: Standard type
Max. 8 SP are settabie (One SP is employable in a mode)

Remote system: Option (See option), See remote setting input (RSP) page 17.

External switch input

Option: See option external switch function (RSW) page 20.

Auto tuning

System: PID control constanis fully automatic instrumentation setting system (excluding
heat/cool control PID)

Control output Time proportional Position proportional Continuous Time proportional Heat/cool control
PID PID PID PID PID  Nole {1)
0D type 2G type 5G type 6D type 3D, AK, 8K, 9K, BK
Relay contact SPDT | Relay contact 2SPDT Current Voltage Nole (1) (See page 1)
250V AC, 5A 250V AC, 0.5A resistive load, | 4 lo 20mA DC Opening voltage Combination of left
resistive load 24V AC, 2A resistive load Allowable load resislance: 22.5V DC +10% specifications
Control output Adaplable molor: 600Q Max. Internal resistance

ratings

Madutro! motor of power 1.5kQ +10%
S0VA max, and inrush current

1A max. such as M304, M344

Oulput accuracy: +0.25%
{under slandard condilions)
Oulput update cycle:

Motor feedback resistance: 0.25s
100 & 2500Q adjustable

No. of PID Heat side, cool side
groups 3 groups 3 groups 3 groups 3 groups 1 group each
Proportional 0.01t0993.9 0.110999.9 0.11099%.9 0.01099%9.9 0.110999.9
band (P): %FS On-off control aclion is On-off contro! action is On-off control action is On-off conlrol action is | On-off conlrol action is

: done when P=0. impossible. impossible. done when P=0, impossible.
Cycle time: sec 510 120 — — 1to 60 —
Integral time 0 {0 3600 0 lo 3600 0 lo 3600 0 In 3600 0 lo 3600

(1) : Sec. PD aclion is done when =0 { PD aclion is done when =0 PO action is done when =0 | PD action is done when |=0 | PD aclion is done when <0
Derivative time | 0101200 0 lo 1200 0o 1200 0o 1200 0lo 1200
(D) : Sec. Pl aclion is done when D=0 | Pl action is done when D=0 Pl aclion is done when D=0 | Pl action is done when D=0 | P! action is done when D=0
Manual reset: U Oto 100 Oto 100 0 to 100 0 to 100 0 o 100
Ditferential gap: Combination of left
u 0o 100 - - 0 o 100 specifications
Dead band: -

% output — 0.5 to 25.0 — — 100.0 to +50.0
H -limit: L . - . Combination of left
-'g °';°°w°r timit: 0 to Upperlimit 0 to Upper-limit —10 to Upper-limit 0 to Upper-fimit specifications
= -

limit: , - L Combination of left
g S,app" limit: Lower-limit to 100 Lower-limit to 100 Lower-limit to 110 Lower-limit to 100 spacifications
SP ramp UP . .
s . (SPU) Setting range: 0 - 9999U/min. 0 - 99.9U/min. 0 - 999/hr, 0 — 999.9/hr
SaFt' point ramp Functions are individually selectable by local SP/remole SP. Nole (2
(SP ramp) SP ramp DOWN Effective when SPU =0 and SPd = 0. (See page 1)
(SPd)

Output action ] -
direct/reverse Possible Possible Possible Possible Possible
selaction
Auto/manual Auto & manual: Bumpless/preset outputs are selectable when auto/manual modes are selected.
selection On-off control action of OD and 6D is possible at automatic operation.




No. of channels

Standard 2 outputs (EV1 output, EV2 output) and option output (EV3 output) are selectable
out of 7 types of events. The same type of event is doubly selectable.

Qutput action

On-off action

Output rating Relay contact SPST relay  Contact ralting: 120V AC 1A, 240V AC 0.5A resistive load
Type of event Setting range Differential gap Remarks
PV -1999 to +9999 0 to 100U Process value
DEV -1999 to +9999 0 to 100U Devialion value
Event |DEV | 0 to 9999 0 to 100U Absolute deviation value
(EV1,2) Type Lower-limil value
Setting range MV . 0 to 10% Control output
Ditferential gap Upper-timit value %
RSP -1999 to 49999 0 to 100U Remote setting input
Alarm Turns on during alarm display. See alarm codes.
Auto tuning Turns on during the execution of auto tuning.
SP —1999 to +9999 l 0 to 100U I Execuling setting value
On delay time 0to9999s . Setiable in case of PV, DEV, |DEV |, MV, RSP & SP.
Standby sequence | Presence/absence is seltable. Settable in case of PV, DEV, | DEV| , MV, RSP and SP.
U: °C, kgf/cm2, % and other industrial units. Decimal point position is interlocked with the decimal point of an input
range, and the decimal point of linear input is also interlocked with the setting of CS.
Option 1 (Optional functions)
Three items are selectable out of non-operation, auto/manual, remote/local,
" Function READY/RUN, AT, ad LSP No. selection; provided that the option (additional function)
External switch N . !
input [Remote system] only is applicable as remote/local function.
(RSW) Input channel 3 channels

Input rating

Dry contact, Off voltage 8V+1V, On current mA+2mA

Event (EV3)

Event (EV3)

One EV3 output is addable. Specifications are the same as those in EV1 and EV2
excepl that the output contact is SPDT.

Remote setting
(RSP)

Type of input

110 5V DC or 4 to 20mA DC selectable (4 to 20mA is selecled at the delivery time)

Input impedance

Voltage input: IMQ type.  Current input: 1009 max.

Input indicating
accuracy

10.2%FS £1U under standard conditions (FS: 1 to 5V or 4 to 20mA full span input)

Input sampling cycle

0.25s

Input digital filter

0.0 to 120.0 s variable (Filter is off at 0.0)

Input scaling

Indicating values corresponding to input 0% FS and 100% FS are settable.

Auxiliary output
(AUX)

Type of output

One of PV, SP, DEV, RSP, MV and [motor opening] is selected.

Output rating

4 to 20mA DC allowable load resistance: 600Q Max.

Scaling

An output value corresponding to 4 to 20mA DC is settable.
Reverse scaling is also possible.

Output accuracy

+0.2% under standard condition

Output update cycle

0.25s

Communication
function RS-422

Communication
functions when
Yamalake-Honeywell
pratocol converler
CMC400 (oplion) is
connected, For delails,
refer to the producl
manual for CMC400,

Communication
system

Network Multidrop system
1-10-16 units max. (Instruments functlion in slave stations only)

Synchronous system  Start-stop synchronization

Information direction  Half-duplex

Interface system

Transmission type  Balanced (differential) type

Data line . Bit serial

Signal fine 3 transmitting/receiving lines

Transmission speed 1200, 2400, 4800, 9600bps

Communicalion distance  300m max.

Olhers  Conforms to RS-422,

Message character

Characler configuration 11 bits/character

Format 1 start, even parity, 1 stop bit standard

Dala code  8-bil binary code




Network  1-to-1 (Stave slation function only)

Communication Informalion direction  Half-duplex

system
Synchronous system  Start-stop synchronization
Transmission type  Unbalanced type
Data line  Bit serial
Communication Signal line 3 transmitting/recelving lines
function Interface system ——
RS-232C Transmission speed 1200, 2400, 4800, 9600bps

Communication distance  15m max.

Others  Conforms to RS-232C.

Character configuration 11bits/character

Massage character Format 1 start, even parily, 1 stop bit standard

Data code  8-bit, ASCIl code

General specifications

Rated power voltage 90 to 264V AC 50Hz - 60Hz
Vibration resistance 4.8 m/s? Max. (10 to 60Hz in X, Y, and Z directions, 2 hours each)
Shock resistance 490 m/s? Max. (in vertical direction, 3 times, under packaged condition)
Insulation resistance 50MQ Min. by 500V DC megger between case of ground terminal and power terminals
Direlectric strength : 1500V AC, 1 min. between case or ground terminal and power terminals
Allowable ambient temperature | 0 to 50°C
Allowable ambient humidity 10 to 90%RH
Storage temperature -20 to +70°C
Power consumption 18VA under standard conditions
Mass Approx. 1kg

Mask indicator Black smoke

Mask setter Metallic hair line

Coating color
Instrument frame Black

Case Black

Indoor panel flush-mount

Installation Inclination: Within +15°

Mounting bracket: 1 set Part No. N3174

Standard accessories Unit indicaling label: 1 sheet Part No. N3132

Auxiliary parts (option) Dust cover packing: 1 set Part No. 81401330A
Alarm code
Alarm code Meanings Remedial measures
RLO ! PV is not within —10 to +110%FS of the range. Check sensors for breakage.
ALQpD Mounting failure of PC board. (Check only when power is applied.) Ask Yamatake Corporation for repair.
AL Q2 Instrument adjusting data error. Ask Yamatake Corporation for repair.

AL 93 SET UP parameler data were broken.

RLQy PARA parameter data were broken.

Reset data.
ALQS PID parameter were broken.

AL98 SP or EV data were broken.

ALq RAM error A .
L35 Ask Yamatake Corporation for repair.

AL 99 ROM error
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Description of Note (1) given on page 8

Combined output on heat/cool control

3D AK 5K 9K . BK

Relay + Relay Current + Relay Current + Current Voltage + Relay Current + Voltage

Heat/cool control action

* The following control constants are individually settable to PID1 for heat control and PID2 for cool control.
« Proportional band, integral time, derivative time
« Manual reset value, control output value (upper limit, lower limit)
** PID1 and PID2 are automatically selectable inside.

« PID1 is selected when output internal arithmetic operation value = 50%.
« PID2 is selected when output internal arithmetic operation value < 50%.

* % * SP value does not always become a selection point between PID1 and PID2, which are 50% each of the output
intemnal arithmetic operation value.

Output inler'nal arlllhmetlc Heal 100% Heal sice oulpul value
. - . operation value output (when dead band = 0)
PID arithmetic
PV i ——>
operation | 0% T, 0%—~ Output internal arithmelic
' % 10 operalion value
O ' Heat /
** , cool
sP O O h Cool 100% Cool side output value
]
: output (when dead band = 0)
PID1 PID2 . :
! 0% . . "
i —— Outpul inlernal arithmetic
Constant *  Constant * ' 0% 50% 100% operalion value
v
. > The output internal arithmetic operation
2 2 value means the output % value resulting from
@ PID1 @ PID2 . ..
5 Proportional £ Proportional the PID operation of the deviation between PV
5 . y band P1 K N N band P2 and SP inside SDC200.
8 2 10% "B 2 100% The difference between this value and external
22 §0% b -~ ~F - 22 0% -—--f-- output is such that the 0 to 100% output of the
£5 £5
2% B heat output corresponds to 50 to 100% of the
g § 0% JAY il g ‘é’. ) PV output intemal arithmetic operation value, for
***8P *+=SP example, when the dead band = 0.
(a) Dead band =0 (b) Dead band >0 (C) Dead band <0 (d) Manipulated variable
. : Dead band upper-limit, lower-limit action
@ad ba Dead band
p % 100% b % 100% -3 100%1 ad ban 100% Dead band Heat side
T 3 Cool Heal g AN Ll 23 A * 4 | Heal . Coal | | Heat OH-1
S o Voo ooy 23 Codl A Foutput 00! side . i | oulaut upper-limit
23 oulput oulput &8 output oupul 3 2 output oulp Gy gpecimi outpu :
S5 S8 Sc Cool side
=8 0% =8 0% } S8 0% ' ) reanees OL2
0% S0% 100% 0% 50% 100% 0% 50% 100% 3115|de il wpper-limil
Oulput internal Outputinternal Output internal -1 upper-timi - =
arithmethic operation arithmethic operation arithmethic operation Output internal

arithmethic operation

Description of Note (2) given on page 8 Set point ramp (SP ramp)
Ramp is settable by selecting 0 to 9999U/min., 0.0 to 999.9U/min, 0 to 9999U/hr, 0.0 to 999.9U/hr and other variables

(SPU, SPd) per unit time.
« SPU: SETPOINT UP « SPd : SET POINT down
PV is used in place of initial SP in the following cases.
» When the power supply is . .
turned on. Initial SP ﬁ————
* When READY is changed

Initiai SP MY
Sel point down (SPd) ——— Set point down (SPd}
RUN 0-9999U 0- 9993V
over to . 0.0 - 999.9U 0.0 - 999.9U
et SPH sP M ——\——

* When MANUAL is changed Unit time (min or hr) Unil time (min or hr)

overto AUTO. L »Time E—— [

Fig. 1 Description of Notes (1) and (2) in specifications
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2. GENERAL

1. General

SDC200 is a microprocessor-based general-purpose indicating controller (96mm X 96mm in size)
which executes control of temperature, pressure flow, rotating speed, and other process variables.
It receives a PV (Process Variable; measured value of thermocouple, RTD, or linear input) input to
execute PID control operation to meet a preset SP (set point setting) or RSP (remote set input), and
transmits the manipulated variable for adjustment. Optimum PID values can be automatically written

into the internal memory by auto tuning.

2. Features
(1) Indication (4)

4 Data are digitally indicated by 4 digits 2-
stage LED display with high accuracy of
+0.2% FS.

¢ Green OK indication informs an operator
of normal operation within a range of con-
stant DEV (deviation).

+ Events EV1, EV2, EV3 and outputs OT1,
OT?2 are indicated.

4+ MAN (manual), REM (remote), and AT
(auto tuning) are indicated.

(2) Input
+ PV input uses a multirange system in each
group (thermocouple, RTD, linear group).

¢ Cascade control by RSP (remote setting
input).

¢ Three out of the following functions are
remote-controlled by external switch input.

« Non-operation

« Selection of eight LSP setting (5)
(setting by front keys)

* R/L (remote/local) selection
*« READY/RUN selection
» A/M (auto/manual) selection
= Execution of auto tuning
» PID group selection
» Direct action/reverse action selection
{3) SP (setting) function
+ Eight SP values can be set and selected.

¢ LSP direct change convenient for trial run
and start-up operation.

¢ SP ramp function effective for eight SP
selection and LSP/RSP selection

12~

Output

¢ Manipulated variable output is combined
with current, voltage and relay signals.

+ The control action consists of PID, time
proportional PID, ON/OFF, motor driven
position proportional PID, and various
heat/cool PID control action.

+ PID control action is executed by auto
tuning system,

+ Aauxiliary output of one selected out of PV,
SP, RSP, DEV, OUT, and motor opening,
which can be scaled.

¢ Communication function is selected from
RS-422 and RS-232C.

4+ Two standard events plus three optional
additional events consisting of relay con-
tact output, standby, and on-delay high
function output.
Event types are PV, DEV, |DEV
RSP, alarm, auto tuning and SP.

, OUT,

Easy-to-operate console

¢ Four-direction selection/numeric setting
multi-keys

¢ Sound key informs of keying input.
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4-1.

4. Description of major functions Thermocouple group
Type Range Code No.
Multirange system T{CC) - —-199.9 lo +300.0°C 6
K (CA) 0.0 to  400.0°C 12
(1) - When SDC200 at hand is desired to be J (IC) 0 lo 800°C 2
used with other type of input, an input in E ((gi():) 'g :g ggog 111
the same group can be applied simply by ¢7ca) 5 o 1200°C 3
changing the input code. N 0 to 1300°C 9
. PLIl 0 to 1300°C 10
2) Tl?e pre of PV .mput can.be chgnged, R PRTD) o 1600°C 2
this instrument is conveniently "adapt- S (PR10) 0 to 1800°C 5
able to an instrumentation change and | B (PR30-6) 0 to 1800°C 0
emergencies. PR40-20 0 to 1900°C 8
W (WRe5-26) 0 o 2300°C 7
(3) Since the PV input type can be changed,
this instrument is conveniently adapt- . RTD 9"°F‘:P —T
. . ype ange ode NO.
able to an instrumentation change and |\ 5rm T EE TN | 200 1o +500°C 20
emergencles. P{100 equivaleni lo [EC + DIN | —199.9 to +200.0°C 21
: s P1100 equivalent lo IEC« DIN | —~100.0 to +150.0°C 32
(4) No adjustment is necessary after arange g oo Ee B | —800 o +200.0°C 31
change. PI100 equivalent 1o [EC - DIN | —40.0 1o +60.0°C 30
For example. to change 0 to 800°C of the P1100 equivalent o IEC « DIN 0.0 to 100.0°C 34
J mp 6 400g° C of the K PL00 equivalenl to IEC  DIN 00 lo 300.0°C 33
type 1nto 0 to of the K type,  po0 equivalent lo IEC « DIN 00 to_ 500.0°C 29
change Code No. as follows: - 0id JIS PI100 —199.9 to +200.0°C 22
0id JIS PI100 —100.0 to +150.0°C 26
Setup C4:  Code No. 2 Gid JiS P00 2500 1o +200.0° 55
@ 0id JIS PI100 —400 o +60.0°C 24
0ld JIS PI100 0.0 to  100.0°C 28
C4: Code No. 12 Old JIS P00 00 lo 300.0°C 27
0ld JiS P00 0.0 o 500.0°C 23
Linear group
Type Range Code No.
410 20mA DC ~1999 1o +9999 40
—10 10 +10mv DC —1999 to +9999 42
01o 10mV DC —1999 to +9999 41
1lo5v0C —-1999 to +9999 45
Programmable range

(1) The programmable range can be used to
directly read process values into which
linear input signals from various sensors
have been converted by the instrument.

¢))

The programmable range is provided to
specify indicating values corresponding
to 0% and 100% of voltage or current PV
input signals.

(3) When C5, 6 and 7 have been changed
and thereby the PV range has changed,

call C9 and 10, and push key and
keys to change the SPrange as well.

“

The programmable range cannot be used
for the thermocouple input and RTD
input other than the linear input.

—14—

For example,

odiaton. II l IIL' " S!l .T:I 5
1 D 1
Upperlimit  ev[ ¢t rv VAT
L]glg] L4818
indication '-I ‘T’ I—' U ’—’l l-ll i—'

when such an input that the pressure
range of 0.35 to 10.00kgf/cm? is output
as 4 to 20mA is applied, the initial in-
dication is O to 1000.

To indicate the pressure range as 0.35 to
10.00, set the decimal point position to 2
by setup CS5, the PV lower-limit value to
0.35 by setup C6, and the PV upper-limit
value to 10.00 by setup C7.

Call setup C9 and 10, and change the SP
range.



4-3. PID auto tuning

¢y

@)

3

@

(5)

)

@)

®

®

(10)

1)

Complicated PID value setting can be
automatically done by the limit cycle
method.

There are two auto tuning arithmetic
expressions in selection of parameter
setting At.

1: General auto tuning

2: Auto tuning suppressing
overshoot

Auto tuning starting can be executed at
any point of PV>SP, PV<SP, and
PVv=SP.

Generally, the PID constants obtained by
auto tuning during the stationary running
of PV=SP are most suitable.

Auto tuning can be executed by key
or external switch.

During auto tuning, the SP output limit
upper-limit value (100% in case of 0D
type, 6D type) and lower-limit value (0%
in case of 0D type, 6D type) are changed
over to each other twice, and each PID
value is automatically calculated and
then the resultant numerics are stored.

Since the internal PID values are auto-
matically rewritten at the same time as
the end of arithmetic operation, any
operation is not required after the start of
auto tuning.

The rewritten PID values are kept as they
are until the next auto tuning is executed
or the PID values are manually changed.

The PID values written by auto tuning
can be checked by calling each item of
parameter mode P.I.D.

Auto tuning can be interrupted halfway
by pressing key again.

Auto tuning can also be run or stopped
by external switch input RSW (when
allocated to 4 by one of setup C27, 28
and 29).

Execution is done when RSW ON
Execution is released when RSW OFF.

AT-PID

% /' Auto tuning (AT)

End

P Time

ON-OFF cycle is started at the point of 14 of
distance between SP and the position of

pressing key.

PID auto tuning at start

PV
A
AT-PID
SP-------
Auto tuning
4 (AT)
Start End
P Time

PID auto tuning during stationary running of PV=SP

No auto tuning function is provided
in case of heat/cool control.

~15-




4-4. Smart tuning

‘The smart tuning is a new function intended
to improve the controllability by Al (Artificial
Intelligence).

In reverse action, overshoot is suppressed by
the brake function, and the rising time is shortened
by the turbo function.

In direct action, undershoot is suppressed,
and the falling time is shortened.

When an overshoot occurs, it is reduced.

Temperature f

Brake 200

function

When rising is delayed, the rising time is
shortened. '

Temperature‘

Turbo 200 -

function

Time

Select the Al control by parameter setting A/ - .

0: Smart tuning is not used.
1: Smart tuning is used.

Select the Al tuning by parameter setting A/ -& .

0: No leaming is done.
1: Learning automatically ends
(brake and turbo values are automatically
written)
2: Learning automatically ends
(brake and turbo values are written when
setting Al — t=0).

~16 -

Set turbo 1 to 3 by PID setting

Set brakes 1 to 3 by PID setting br~- /.

» The brake is more effective as

0to 30 the numeric increase.

» When the brake is excessively
effective, rising and falling are
delayed.

Y
[# Rl B

- The turbo is more effective as

0to 10 the numeric increases.
(In case of the model for heat/cool control,) » When the turbo is excessively
no smart tuning function is provided. effective, PV is waved.
See pages 75 to 78.
4-5. SP ramp

(1) When an SP value is selected during
running, a disturbance may occur due to
a sudden change in SP value. To prevent
this disturbance from occurring, the SP
ramp can be used.

(2) This function is provided to change
slowly an execution SP from Ato B by a
ramp of constant previously specified
without abruptly changing it when such
a change is executed.

At the start time, the execution SP is
slowly reached from the normal tempera-

ture by a certain ramp.

(3) This function serves to protect the instru-
ment and object and suppress overshoot

and undershoot.

(4) RSP ramp or LSP ramp can be set by

parameter setting.

(5) After the power supply to the instrument
is turned on, a PV value becomes an SP
value at the same time as running starts.
The SP value is slowly changed by a

ramp, and reaches the set SP value.

When SPis changed, the SP value before
changed becomes an SP value at the
ramp start point.

©

(7) When LSP ramp is provided, the ramp
function is effective immediately after
switched to LSP even if the previous SP
is not provided with a ramp, and the LSP

set value is reached.

(8) When RSP ramp is provided, the ramp
function is similarly effective irrespec-
tive of the previous SP after switched to

RSP, and the RSP set value is reached.



(9) When the manual mode is switched to
the automatic mode, the PV value af that
time is used as a ramp start SP value.

Set the set value reach time unit by parameter
setting ~A-k.
0: U/min
1: 0.1U/min
2: U/hr
3: 0.1U/hr
Set the SPramp up value by parameter setting
SPU .
0 to 9999U or 0.0 to 999.9U

Set the SP ramp down value by parameter
setting SPd .

0 to 9999U or 0.0 to 999.9U

Set whether or not LSP is provided with SP
ramp by parameter setting L -r~f .

0: Not provided
1: Provided

Set whether or not RSP is provided with RSP
ramp by parameter setting ~-~H .

0: Not provided
1: Provided

PRECAUTION

For example, when the heater capacity of
a dryer, etc. is excessively large, the PV
value is abruptly greater than the SP value
at the same time as starting irrespective of
the SP ramp function, and the same
operating condition as the SP ramp func-
tion is not effective may be developed.
The SP ramp function is smoothly
operated by setting PV below SP when the
temperature rises, or by setting PV above
SP when it falls.

Be careful about a manipulated variable
caused by balance between the load of a
dryer, etc. and the heater capacity.

Setting of ramp up at SP selection time

SP
'S
sP -
UP value (SPU)
/ 0 - 9999U
0.0 — 999.9U
initial SP M \—
Unit time (min or hr)
— Time

Setting of ramp down at SP selection time

spP
A
Initial SP P
Down value (SPd)
0 - 9999V
0.0 - 999.9U

SP
\— Unit time (min or hr)

— Time

PV is used in place of the initial SP in the following
cases.

« When power supply is turned on.
« When READY is switched to RUN.
+ When MANUAL is switched to AUTO.

_J

4-6.
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SP ramp function (SP ramp)

RSP remote setting input (option)

(1) This instrument receives external setting
signals (4 to 20mA DC or 1 to 5V DC),
and executes program control, cascade
control, and other control function.

(2) Since remote setting input (RSP) is inter-
nally isolated from the process variable
(PV), input (PV), auxiliary output
(AUX) and manipulated variable output
(OUT), a highly reliable instrumentation
system can be established without using

any external isolator.

(3) Momentarily changing RSP values can
always be monitored together with PV
values by the two-range upper and lower

indicators.

“

A range of set points corresponding to
RSP signal values (4 to 20mA, for ex-
ample) can be freely scaled.)

Set the input type by setup C18.

0: 4 to 20mA (initial value)
1: 1to 5V



Set the lower-limit value of RSP input by
setup C19. :

-1999 to +9999U
(initial value: 0)

Set the upper-limit value of RSP input by
setup C20.

—1999 to +9999U
(initial value: 1000)

4-7. Input digital filter (PV FILTER)

Adigital filter changes sharp noise into gentle
one to prevent mal-function from occurring.
When a digital filter is enlarged, the response is
reduced.

Digital filters having variable filter constants
are provided for PV input and RSP input.

The filter constant is defined by the equation
given to the right.

1
OUT= —— IN
1+TS N

I . Laplace operator
Filter constant
Set 0.0 to 120.0 sec by

parameter setting.
The initial value is 0.0.

4-8. Bumpless MANUAL output

The bumpless function is provided to lessen
disturbance when AUTO mode is switched to
MANUAL mode.

This function starts the arithmetic operation
with a manipulated variable value which was just
outputin AUTO mode when AUTO mode has been
switched to MANUAL mode.

This also applies to the MANUAL — AUTO
selection correspondingly.

Set the output at MANUAL selection time by
setup C13.

0: Bumpless (initial value)
1: Preset

4-9. Preset MANUAL output

The preset MANUAL output can be used
when a specific manipulated variable is desired in
emergency.

When AUTO — MANUAL selection was
made, the manipulated variable value is output as
preset by preset MANUAL (C14).

Also, a manipulated variable value is output
as preset by preset MANUAL when power has
been recovered in MANUAL mode from being
interruped.

Set 1 by setup C13, and then set a preset value
by C14.

0 to 100% (relay, voltage output)
-10 to +110% (current output)

4-10. EV event type selection

(1) The event output can be used as an
upper-limit alarm of PV value or as input
signals of various sequences.

(2) Three event outputs are provided, and an
event mode is independently selectable
out of 12 kinds; provided that one of
three EV outputs is optionally added, and

two EV outputs are normally provided.

(3) Event type is selected by parameter set-
ting, and the action point of that type is

selected by event setting.

Events 1, 2, 3 can be set by selecting the
following numeric characters in parameter
setting.

Event type

PV direct action

: PV reverse action

Deviation direct action

Deviation reverse action
Absolute deviation direct action
Absolute deviation reverse action
OUT direct action

OUT reverse action

- RSP direct action

RSP reverse action

Alarm (Output at alarm occurrence
time given on page 10)

11: Auto tuning

12: SP direct action

13: SP reverse action

AR S el s

.
Sw®

Event action points (event set values)

PV ~-1999 to +9999 U
DEV  -1999 to +9999 U
lpv| 0 to 999U
RSP -1999 to +9999 U
ouT -10.0 to +110.0%
SP ~1999 to +9999 U

-18—
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3

Auxiliary output (option)

The auxiliary outputs can be used sepa-
rately according to their types.

Example:

The auxiliary output of PV value can
operate a recorder, or the auxiliary output
of SP value can operate several controller
units with the same SP value.

One of auxiliary output signals PV, SP,
DEYV, RSP, OUT and motor opening is
freely selectable.

The observation range of auxiliary out-
puts can be expanded by the outputrange
scaling system before transmitting the
outputs.

Select the auxiliary output type by setup C21.

RATEAIN I o

PV

Sp

DEV

RSP

ouT

Motor opening

Set the lower-limit value of auxiliary output
by setup C22.

~1999 to +9999U (initial value: 0)

Set the upper-limit value of auxiliary output
by setup C23.

—1999 to +999U (initial value: 1000)

4-12. Communication input/output (option)

Two types of communication systems RS-422
and RS-232C are selected according to the models.

4-13. RSP tracking

)

2

3

The RSP tracking can be used to reset
LSP set value by RSP (4 to 20mA or 1 to
5V input).

When two external switches are used for
LSP selection and one external switch
for REMOTE/LOCAL selection, four
LSP types can be remotely set by RSP.

This function is provided to use an RSP
value as an LSP set point when RSP is
switched to LSP (by key or external

@

switch). This function is not effective in
READY mode.

Since the preset LSP is switched to an
RSP value by RSP tracking, the LSP
ramp does not function, even if LSP
ramp is preset.

Set whether the RSP tracking function
is effective or not by parameter setting
r =&~ indicator.

0: Not provided

1: Provided

4-14. LSP direct change

¢Y)

@

©))

C))

&)
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The LSP direct change function is con-
veniently employable for changing the
LSP while monitoring a PV change con-
dition by gradually changing LSP when
the instrument is initialized or when a
trial run is made.

A change value turns to an LSP when
pressing the ENT key after changing the
numeric value by @ keys in normal
LSP change. By presetting the LSP direct
change function, a numeric turns to an
LSP simultaneously when the numeric is
changed by @ keys.

If the DISP key is pressed without press-
ing the ENT key, and LSP value returns
to the last LSP value before change.

Since the LSP direct change function
takes precedence of the. LSP ramp func-
tion, the LSP ramp function, the LSP
ramp does not function during the LSP
direct change.

If power is interrupted when an LSP is
changed by the LSP direct change func-
tion, the LSP is erased, while the DISP
key is kept alive, so that the LSP returns
to the last value.

If the ENT key is pressed in advance
when using the LSP direct change func-
tion, the operation is restarted after
power recovery with an LSP value which
was obtained last when the ENT key was
pressed.



The LSP direct change function can be
used by selecting setup C8.

0: One LSP value is used (initial value)

1: LSP direct change, using one
LSP value

2: LSP selection, using 2 to 8 LSP
values, and set values and PID
group change are possible.

3: LSP selection only is possible,
using 2 to 8§ LSP values.

4-15. External switch input (RSW)

)]

@)

3

LSP set values can be remotely selected
by using the external switch input (SW1,
SW2, and SW3) even when an operator
is not present at the site.

Three external switches SW1, SW2 and
SW3 are provided.

Three out of eight items given below are
externally selectable by these switches.

@ Selection of 8 LSPs

@ Selection of PID group number

® Non-operation

@ READY/RUN selection

® AUTO/MANUAL selection

® REMOTE/LOCAL selection

@ Auto tuning RUN/STOP selection
Direct action/reverse action selection
When selection of eight LSPs 0 to 7 is
preset by external switches, the external
switches take precedence, and SP setting
cannot be selected by console keys.
Although 8 SP values can be indicated
and the numeric values can be changed
by console keys, SP setting can be
selected only by external switches.

To select LSP by the external switch input,
select 2 or 3 by setup C8 in advance.

2: LSP and PID group can be selected,
and SP value can be changed.

3: Although LSP can be selected, PID
group selection and SP value change
are impossible.

_20-

» No. of LSPs selected and PID group are

selected by C26 as follows:

When C26: 0, LSP is not selected.
When C26: 2,LSPO0 and LSP1 are
-switched by SW1.

Therefore, two items out of items @ to

are selectable by C28 and C29, and
they are externally switchable by SW2
and SW3.

) Connection Terminals
Sclecton | swi sw2 SW3
@-@ -0 | @—@
LSPO OFF — —
LSP1 — —

When C26:4, LSPO to 3 are selectable
by SW1 and SW2. Therefore, one item
out of item 3 to 8 is selectable by C29,
and it is externally switchable by SW3.

Connection Terminals
Stlection SWi sw2 sw3
@-@ ©-—@ @@
LSPO OFF OFF —
LSP1 OFF —
LSP2 OFF —
LSP3 —

When C26:8, LSPO to 7 are selectable
by SW1, 2, 3. Therefore, the other items
cannot be selected.

. Connection Terminals

Selecton ™ sw w2 SW3

@-@ | -0 | ®—-@
LSPO OFF -OFF OFF
LSP1 OFF OFF
LSP2 OFF OFF
LSP3 OFF
LSP4 OFF OFF
LSPs OFF
LSP6 OFF
LSP7

(4) When PID1 group is selected by an ex-

ternal switch, it is necessary to preset
PID1 by setup C26.

When PID1 to 3 groups are selected by
external switches, it is necessary to
preset PID3 by setup C26.



(5) If SW1and SW2 are OFF when PID1 or

©

i WaEiEsd

L o *2[__

#
¢

PID3 are selected, the PID group
specified by SP key is selected.

. The output system is of a transistor open

collector type, and the action is of ON-
OFF output type.

When C26:PID1, PID1 is selected by
SW1. Therefore, when two items out of
items 3 to 8 are allocated to SW2 and
SW3 by C28 and C29, they are externally
selectable. -

Selection of PID SWi1 SW2 SwW3
PID1 — —

When C26:PID3, PIDI to 3 can be
selected by SW1 and SW2., Therefore,
when one item out of items 3 to 8 is
allocated to SW3 by C29, it is externally.
selectable.

Set one item by setup C29.

Selection of PID SWi SwW2 Sw3
PID1 OFF —
PiD2 OFF —
PID3 —

Internal circuit and connection diagram

of external switches

4 +8V Internal circuit
+6V

¢

—

x }QK‘

GND of

@7 e = internal 5V
COM

= GND of above-mentioned 8V

4-16. Green belt  See PARAkey 95-L, N

The control status of the instrument is indi-
cated in the green belt.

+ The green belt lights when PV value is
controlled between the upper-limit value
and lower-limit value.

« The green belt goes out when PV value is
controlled outside the upper or lower limit
value.

* The greeﬁ belt flashes when the instrument
is placed in READY mode.

The lower-limit and upper-limit of the green
belt are selected by parameter setting.

0 to 100 (initial value: 5)

4-17. Manipulated variable output limit

When the manipulated variable output chan-
ges, that output value is reached with a certain item
delay by this function.

When a motor is causing a hunting, it can be
suppressed by using this function. .

The manipulated variable output increase or
decreases by V% of the set value of the manipulated
variable output limit every 0.25 sec.

For example, when the manipulated variable
output limit has been set to 40%, the output
increases by 20% every 0.25 sec, and reaches
the 80% output after 0.75 sec, as shown in the

right figures.

= o ot

g 100} [ﬂ’ﬁ_semng

=

e v

g |

£2

©

£ |

E, 0 [—-_J:_Elof/g seling

= . '

2 b }._-_-__,' 25% setting

£ I

T e
0 0.25 05 Time

s)

E

>

=]

2

K]

| 9

5 % 20+ 60%

B 60

i

L

S

)

! 140.25 1405 140.75  —» Time
)
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4-18. Proportional band of heat/cool control,
and precautions

When the heat proportional band P1 is set to
8%, the cool proportional band P2 to 2%, and the
dead band to 4% within the temperature input
range of —50.0 to +200.0°C, the proportional band
P1 or P2 is automatically selected at the output
internal arithmetic operation value of 50%.

The temperature width of the heat side
proportional band is as follows:

P1 x (100% — dead band)/2
8% x 250°C range X 48%

= 9,6°C

The temperature width of the cool side
proportional band is as follows:

(1) When output internal arithmetic value 2 50%

-

[

£

£ l Jo0% P1=B%FS

55 Wk (20°0)

g2

ES  50%feooceaccd-oD

£

- B

£° A pVvale —

° SP

. Dead band = 4% (0.8°C) *

2 A 48% 48%

E T 100% (9.6°C)

EH

L 2

é 0% Heat outpu! R
0% 50% 100%

Output internal arithmetlic —
operation value

P2 x (100% — dead band)/2
12% x 250°C x 48%
= 14.4°C

* Note that the dead band becomes narrower
when the proportional band is narrow.

1l

The output internal arithmetic operation
value means the output % value resulting from PID
arithmetic operation applied to the deviation be-
tween PV and SP in SDC200.

The difference from the external output is
such that the 0 to 100% output of the heat output
corresponds to the 50 to 100% of the output inter-
nal arithmetic operation value, for example, when
dead band = 0.

(2) When output internal arithmetic operation value < 50% .

L

g1

=™ =12%FS,

&= 100%}-ccooo--d

s (30°C)

D =

2 E 50% feemwsmnndanasd

8% 0%

= A . v

<) &8 PV value

® Dead band = 4% (1.2°C) *

E A 48% 48%

g T 100% (14.4"0)

TS

=&

g8 )

é 0% | Cool output .
0% 50% 100%

Qutput internal arithmetic —
operation value

Ve PRECAUTION ~

cannot be turned on/off by setting P = 0.

other heat or cool side acts as preset.

* P; =0 and P2 = 00 cannot be set in case of the heat/cool control. Therefore, the output

o The output value is abruptly changed if PID constants are selected under the control without
integral control action of I1 = I2 = 0. When this is a problem, set the heat output control
PID constants and cool output control PID constants to the same values, as follows:
Pl=P2,[1=12=0,dl =d2, rE~1=rE-2

» When one of the heat side and cool side does not use integral I.
IfIis set to 0 on one side, I is 0 on the other heat or cool side, so both Is become ineffective.
When I = 3600, the manual reset rE cannot be used any longer, but the integral I of the
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3. OUTLINE OF OPERATION

1. Component Parts on the Front Panel of Instrument

1-1. Indications and names

PV measured value

Display of the contents of the

Indicates the following numerics.
PV value
Set items

right indicator SP, DEV, QUT

When goes out -+ RUN
(during running) \
MAN (Manual)

REM (External input)

\ TR

Status display » ROY
RDY (ready) when lights,— | \ == =

-
ooev | 0 0 LY
:’j¥ [ = = A

‘\{W«N REM AT OT%

/ Setup: L L2

=1 A Parameter: F} L&, Pkt A -
FDDC({‘/ Event: ELE2
PID: P-4 -1
] Setpoint: §P=-0, §P~- {--
L0X Alarm item

Evi EV2 EVI Or2

AT (Auto tuning)

{—‘ OKREADY —]

L8 {LARLAG -~

EV1, EV2, EV3
(Event 1, 2, 3)
OT1, OT2
(Output 1, 2 heat/cool)

Green belt

a0
HEEE)

Indicates the following numerics.
SP (Set point)
DEV (Deviation value) ‘
OUT (Output value)
Other set-numerics

DEV OK status display ..... Lights
READY status display ..... Flashes

1-2. Functions of operation keys (For the descriptions of abbreviations, see page 87.)

Changes the display selection.

:msp) Interrupts the setting action and other
action. :
Selects REMOTE SP/LOCAL SP. T
Selects RSP/LSP.
Selects AUTO/MANUAL modes. up

Sets and selects SP.
Selects PID groups.

w

&) & E

=
o

PARA

a8

Selects RUN/READY

ROY run/ready (standby mode)

Sets and changes control constants.

NEHGE

Sets and changes parameters.

-23 -

Sets events and selects types.
RUN or STOP auto tuning
Sets and changes instrument setup.

Prepares for entry, or stores data.

Changes entry, or shifts setting items

(multikeys)

When setting a numeric, shift the numeric
characters, and by the upper/lower key,
and shift the digits by the left/right key.
When calling a set item, transfer to the
preceding/following item by the upper
/lower key, and to the left/right item by

the left/right key.




2. Outline of Keying Operation

Display sequentially changes from the upper part to the lower part in each table by pressing

@ , R s R , respectively. Display can be reset to the last one by pressing @ key

(the upper key) of key.

2-1. Calling of SP setting (example)

SP setting can be called, each time @ key
ispressed. When lowerkey or @ keysis pushed
after SP display, the following display appears in

the same way as in pressing the key.

2-2, Calling of other modes from SP-

Press the next key after pressing key
when you want to transfer from keying opera-

tion to other keying operation.

Example: For changing from SP setting to
PID setting

2-3. Functions of @ key matrix
Items can be transferred by pressing the

upper, lower, left, and right keys of @ keys.

(1) SPsetting

— o
SP-0 SP-0
nnnn * > Pldn
SP-1 SP-1
nnnn N > Pldn
SP-7 SP-7
nnnn D Pldn
RSP RSP
NNNN ¢ > Pidn
I E—
For RSP NNNN, a numeric is not changeable

by the keys on the front panel of instrument.

Example:

Press key |S P| '|ﬁ.’
; IJ | 18
Presskey [5F|' T lt:’l
o
' ,
Press key lg'c]' 'I'Iﬂl-'-:_"
[¥)
v v
Press@key IS Pl" "
i EEN
. '
Press key | l|"|:"|‘|g
' v
- !
Press key IP "l.]gl;’ll G
' !
Press key | "-! ”I
L[]8
v y
Press key ":, -|| |"||n
o
Press {ﬁ} key IS 'all‘]-[{';_"'
' I =
Presskey E:-'FI'||.|’£
' ] =
Press {ﬁ} key [S F’I"E
| [ 18
Press key<_'S 'C'l-' "
= 0
&[P[-] ¢
PlLid ¢
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Transfers to the next step

When key is pressed

continuously, display chan-
ges in the order of 2, 3, 4,

1| SETUPCBissetto2o0r 3

5,6,7,RSP,Q, 1.

Returns to the previous

slage.

—+ Press @3

5191~




(2) In case of PID

I
Tk
[ LU0

: Press@key l‘-
‘ { l t t
P-1 p-2 p-3 -]
nnnn nnnn nnnn Presskey

q
(
(N
I I I L ilj.l.u.l.l
=1 el -1 sl !0 rt - ¢|
nnnn nnnn nnnn Presskey ! ‘
- 12
| l | .
T | ¢
D H Press ‘;;g} key «— P 1|ln "ll = Press {?Aﬂ key
. : (L
: : : il ¥
Reset-1 i pae Reset-2 | | Reset-3 [=] -l 3. ITC' ..l El
En l it l £ 1010 1olae

(3) In case of PARA

(] _,!H
l_—— Press @ key ¢ e
' Qo8
: !
FILt -
nnnn Press key ’L " “—lt
| [glg
I i l\
PV bias Press @ key I'TJ '-L-'"' "C"
nnnn | ! g
~ 2 EV L= =)
Molor is fully open Press keye— |~ [# |i= — Press key
nnnn
T

(4) In case of EV

— 5 HEIN
—'_1 l—_—— Press key r -
Hysteresis 1 T l l lu

On-delay

£ — time 1
HYS { |+ g
nnnn dL ¢ Press key l:

nnn nhnn 'I
qqqq
] i i | . T
Hysteresis 2 On-delay (=) E E
£ szl arz & S lqeEE
annn nnn nnnn
] | i =T T
- = &
£3 Hysteresis 3 O[? r_::? y Press key ‘—E q.I qiq q —» Press key

v
nnnn nnn nnnn E{Ll (" H-.
T ] l i [1T1a |
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2-4. Numerical setting and change

By pressing key, the instrument is ready
for setting, and the position to be set flashes. Itis
possible that a hyphen in (SP-0) other than
numerics flashes. In such a case, press key
again, and a numeric position flashes.

(1) Press key after producing an item to
be set.

(2) The least significant digit LED of the
lower indicator flashes.

(3) Transfer flashing to a necessary digit by

eitherright or @ key of @ keys, and
set a numeric by either upper or lower

key of @ keys.

(4) After setting the numeric, press key
to enter the numeric.

(5) Example: Set SP to 500.

SF-12
[ 118

! {
) , E '_"l| - | 1
Preparation for setting T
(Press twice for SP.) n|n| n[n
Uuuly

{ !
= I5]F|-12%
= goglo

Numeric setting l

|

N
)

D=

|
@f F50E
S
Numeric entry r - IL.‘P!'E

(6) Functions of @ keys when the lower
indicator is flashing

Increases a numeric
at the flashing digit. .

'

I

T
FEERIEEI-EEIEFFEL]
}

Shifts the flashing v‘} —, Shifts the flashing
digit leftward. 6 digit rightward.

l i3y
Decrease the numeric
at the flashing digit.
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key indications selection

- (The following indications are all called initial indication mode.)

Each time key is pressed, the indications of the upper stage and lower stage indicators are
selected as follows.

These indications differ according to whether the instrument is set to READY or RUN mode
(according to whether a deviation of SP and PV is within or out of a green belt set point during run).

The motor opening is indicated for 2G modutrol motor, while the output is indicated for 3D, AK,
5K, 9K, and BK heat/cool control.

Press

Press

Press

Press

Press

Press

Press

x
2

0D, 5G, 6D

.

READY

(

RUN
A deviation of SP
and PV is out of a
green belt set point.

)

RUN
A deviation of SP
and PV is within a
green belt set point.

2G
(Modutrol motor)

A

3D, AK, 5K, 9K, BK
(Heat/cool control)

A

)

1

Upper stage: PV
Lower stage: SP
SP LED: Lights

Same as the left

Same as the left

Same as the left

Same as the left

|

Upper stage: PV

Lower stage:
Deviation

DEV LED: Lights

Same as the left

Same as the left

Same as the left

Same as the left

|

|

Upper stage: PV
Lower stage: SP
OUT LED: Lighis

Same as the left

Same as the left

Same as the feft

Upper stage: PV
Lower stage:
Internal arithmetic
operation output%
OUT LED: Lights

l

|

Upper stage:

Lower stage:
Motor opening
OUT LED: Lights

Upper stage:

At

Lower stage:
Heat output%

OUT LED: Lights

|

Upper stage:
cool
Lower stage:
Cool output%

OUT LED: Lights

|

Upper stage: PV
Lower stage:
Goes out

LED: Goes out

Same as the left

Same as the left

Same as the left

Same as the left

|

}

l .

}

|

key.

Upper stage: PV
Lower stage: SP

SP LED:
Flashing

Green belt:
Flashing

Upper stage:
Goes out
Lower stage:
Goes out
SP LED:
Goes out
Green belt: Lights

.| Lower stage: SP

Upper stage: PV

SP LED:
Flashes

Green belt:
Goes out

Indications are
done in the same
way as described
in the left accord-
ing to the READY
and RUN modes.

Indications are
done in the same
way as described
in the leit accord-
ing to the READY
and RUN modaes.

t

]

L]

~27 -
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If the indications are cleared and darkened, the above indications are selected by pushing key.

L



4. SETTING

1. General The following five setting items are provided.

1. Setup Item to be set to determine the specifications for SDC200
according to equipment. Set this item in ready mode. See page 32.
2. Parameter Item to be set to determine the constants of SDC200.
This item can be set at any time. .......cccevrvvevererevenenan. See page 45.
3. Event Item to be set to obtain the signal output at the points
required in various modes. rete s ‘ See page 54.
4. PID Item to set PID values for optimum control.
When PID values are found by auto tuning, this item
is automatically St .....cvereveveeeeeeeeree e See page 58.
5. SPsetting  Item to be set according to the number of SP selection
points selected DY SEUP. ..ccivveeierecieceererecetee e eeeseeneeens See page 62.
ltem Indication
Keylock F
Temperature unit -
Control action g
Type of input range oy
Setup ————— Linear input Decimal point I
r— . :
+— Thermocouple cold junction compensation Fun
— Parameters PV input Filter constant S LE
Bias value e R
L External setting input —‘: Filter constant R L
Bias value rht R
. [ S
Setup items ——]| — Al tuning e
— Events Event 1 £
l: Event 2 &z
— Events Event 3 £3
I— Hysteresis Event 1 HYS !
L— On-delay time
E Event 3 al 3
— Group 1 Proportional band 1 By
Integral time 1 ;-
— PID Derivative time 1 o=
Manipulated variable output lower-limit 1 al = {
Manipulated variable output upper-limit 1 aH- !
I — Group 2 ‘I— Proportional band 2 P-2
L— Group 3
|— Turbo 3 Ly~
— SP setting Set point cF
L SP setting { T
» PID group number =T
External setting input a7
&P
PID b
group number { £l o

L— 8 SP points setting
’:' PID group number

—28-
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Various settings transition diagram

Ready mode: Means a standby status in which' RDY LED lights before running.
Execute the following settings from this status. key is alive only in the ready mode.
When key is pressed in any setting status, the initial indication in the ready mode is restored.
Automatic running mode: Means an automatic operation status in which RDY LED goes out. Execute the
following setting from this status. key (PID auto tuning) is alive only in the automatic
running mode. '
The automatic running mode is switched to the ready mode by pressing key.
When key is pressed in any setting status, the initial indication of the automatic running

mode is restored.

SP setting Manual output
e, (2 1P LI
Parameter settin: sp l | l | |
g lights, AM tkey MAN LED lights.
rov [F[/ L [&
fghts. I ‘ | a g Setup setting
‘ key key AM [key ppy .
key I|ghts|7 "‘ l II
SET|iey

@ key

Ready mode oisp|key
Initial indication
o)
pisP[key Event setting
PID setting E;%\t{sl 4’| |
rov [F1-1 7] L]
g ts. | | J
Setup setting
Parameter setting J I ':-,l | (C1 only possible)
HHEAE [] .
SET key
PARAlkey
ke Automatic
Y running mode Initial BV Jkey Event setting
indication

key |Pkey '|‘ | l|
key
PID setting @ key
[= _II I;|I | key AT |key
Manual output

‘ | l Dunng executin of auto tuning

L[| /_\

MAN LED lights.

Note: If how to do is uncertain on the course of setting, press [DISP| key to return to the original status, and
retry setting. .
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2. Setting Operation Flow

Initial indication?

YES +——

Press desired setting

Is desired NO

indication given?

SN

YES

To indicate desired

item, press @ keys.

Is desired
setting indicated?

NO

* YES

Press key.

Flashing disappears.

}‘________

To set desired numeric,

press @ key.

Desired numeric?

Press key.

Flashing disappears.

Is numeric set
again?

Press key.

key.
Press key.

Is next item set?

-30-—

Press key.

Initial indication is
given.

[— END




Description of setting operation flow

0]

@

Various settings are set in the following procedure.

To give the initial
indication

setting

To indicate desired

L— Press a desired
setting key.

. Setup setting

. SP setting

(set in ready mode)

Parameter setting

Event setting

PID setting

To set the desired item

To set the desired item

—— Press | ENT

To set the numeric

—— Press :gg@ key.

To store the numeric

—— Press key.

To indicate a desired
next item

— Press key.

key.

PV

I Press the upper/iower
key of {Efg keys.

—— Press the upper/lower

key of {E;i} keys.

-31-

When the initial indication of PV

*LL L

indication is given on the upper
indicator, start with setup ®.

<«— Upper-stage item is indicated.

«—— Setup item is indicated.

N Y

-
.‘b

«— Parameter item is indicated.

.‘
'
-

<«— Event item is indicated.

)

«— SP is indicated.

L

«— SP is indicated.

I

<«— Desired item is indicated.

[ 1]

[ T]

Numeric on the lower indicator
—
flashes.

Shift the numeric by the upper/lower key.

Shift the digits by

the left/fright key.

<«— Numeric flashing on the lower
indicator disappears.

<«— The next item is indicated.



3. Setup Setting

3-1. Setup setting items

Setup setting is done to make the specifications of SDC200 meet the user’s specifications. (This
setting is done in the ready mode.) -

A setup item is indicated on the upper indicator,
while a set point is indicated on the lower indicator.

If an initial value satisfies demand specification, it
is no longer necessary to set this item.

Change setup setting as required, while referring to the following items and pages.

]
[ (

«— ltem indication

(|« Set value indication

The initial value marked with ! in the initial value column can be used as it is, except for

special cases.

The initial values must be changed in the following cases.

« When the type of PV input range is changed (C4)
« When the SP value direct change function is used (C8) tivevrvnnonionns
« When more than one LSP are used (C3)
‘When an RSP input is 1 to 5V (option C18t020). ...covvecnarenncrenns

eeeseves s

« When an auxiliary output is used in SP, DEY, RSP, OUT or

motor opening (option C21 to C23)
« When external switches are used (option C26 to 29)
« When the communication function is used (option C31t033) .cvvvvenes

PR E R R R I R AU I I A AL L e

cessss s s et ss s e e

seeesess s sv e o

R EE RN R R

See page 38
See page 40
See page 40
See page 41

- See page 42
See page 43
See page 44

When key is pressed, the following items are sequentially indicated. Call a desired item,

and set a desired set value to it. The following initial values are set to the individual items at the delivery

time from the factory.

SETUP key

Codes Setup item

Selection of setting range

Initial value in set
value indicator

Description

[l | Key lock
[ |

: No key lock
1: Setup change not allowable

PID and olher changes are allow-
able.

. Setting data are not changeable.

ROY/RUN, R/L and A/M are
changeable.

. DISP only is changeable.

RDY/RUN, R/L, and AM are not
changeable, but they are chan-
geable by RSW and communica-
tion.

. LSP value is settable, LSP num-

ber is selectable, and DISP and
A/M keys are usable.
Other setling is disable.

o]

Ci = 0 is changeable, because
keylock does not function.

- E Temperature unit

0: Centigrade (°C)
: Fahrenheit (°F)

oOor - ¢

Set by T/C, RTD input.
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Codes Setup item Selection of setting range 'Tgﬂ:?.!,ﬁc'géft Description
r Control action 0: Reverse action 0 1 0: Reverse action
1: Direct action . .
As the process variable increases,
Contro! Control the control output decreases. This
output output is generally used for heating con-
Iy . A . trol, etc.
Sel point Set point i )
100% 00%| ST 1: Direcl action
As the process variable increases,
the control output increases cor-
respondingly, and this is generally
used for cooling control, etc.
(271 R ). 0% ___
Proportional band Proportional band-.‘
Process variab|; Process variabI;
Reverse action Direct action
fy Type of PV range 0 to 12: Thermocouple (T/C) — Preset when the model number is
20 to 34: Resistance thermometer spegcified.
bulb (RTD) 1 See PV range code (page 6)
40 to 45: Current, voltage (linear)
,-S Linear PV decimal point | 0: xxxx 17 XXX.X o] d Not indicated when the input type is
- position 20 XX XX 31 X.XXX T/C RTD.
Set when it is the linear input.
,‘:S Linear PV lower fimit ~1999 to upper limit U 0 . P
f: 1, Linear PV upper limit Lower limit to 8999V jooou
rg LSP setting system 0: Only one LSP is used Y (**)
An SP value is normally changed. « Eight LSPs (LSPO to LSP7) can be
1: Only one LSP is used. selected by console keys when ex-
An SP value is directly changed. ternal switches are not provided.
2: 2108 LSPO lo LSP7 are used. * External switches, if provided, take
SP value, PID group, and selected precedence of console keys.
SP are changeable. (+*) » Eight LSPs can be selected by con-
3: 2 to 8 LSPO to LSP7 are used. sole keys when external switches are
Neither SP value nor PID group not used, even if these switches are
is changeable. : provided.
Selected SP is changeable (¥* (C26:0)
geabe (+*) LSPO to LSP7: 8 LSPs
e Since external switches function
preferentially in the following cases,
the SP selection by console keys be-
comes ineffective, provided that an
SP value is changeable.
» LSPO, LSP1 (2 LSPs) when LSPO, 1
are selected by one external switch
» |.SPO to LSP3 (4 LSPs) when LSPO to
LSP3 are selected by two external
swilches .
~ q SP limit lower-limit 0% to upperlimit of range - | Lower limit of 0% of range corresponds to the lower
- range | limit of PV range.
100% of range corresponds to the
. - L - upper limit of PV range.
._l' '1[} SP limit upper-limit Lower-limit to 100% of range Upper Ilmil of Shared by LSP and RSP,
range See page 36.

U: °C, Pa and other industrial units.
The decimal point position is interlocked with the decimal point of range, while the lincar input is interlocked with
C5 setting.
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Initial value in set

Codes Setup item Selection of setting range value indicator Description
~ ¢ ¢ | Setling of manipulated | 0: Not set 0
¥ | variable in case of PV | 1: Set 4
overrange C12 is set when C11=1
~ 0 E Manipulated variable in | 0 to 100% (TP type)+ 0%
L case of PV over-range | —10 to 110% (CP type)
L' '13 MANUAL and other MV | 0: Bumpless o] Bumpless
output 1: Preset i When AUTO is switched to MANUAL
an AUTO output value MV is output,
and arithmetic operation is started
with the MV value.
Preset
When AUTO is switched to MANUAL, |
r~ ot Preset MANUAL value | O to 100% (TP type) * 0% : !
[ S '-f 210 to +110% (CP type) 1 a valug presgt by C1f1 |s'selected,
and arithmetic operation is started
with the value.
An MV output value in MANUAL
power recovery can be set as a
preset value,
~ ¢ S Manipulated variable in 0% Output setting in READY mode.
1 READY mode 1 In case of heat/cool control, set the
0'to 100% (TP type) + heat side output in READY mode.
~ 15 Cool side manipulated =100 +110% (CP type) 0% In case of heat/cool control, set the
! variable in READY L coo! side output in READY mode.
mode
r~ (=% 0: Functions 0%
L ¢ ¢ | READYevent 1: Does not function !
~ ¢ : 0: 4 to 20mA 0 Not indicated unless RSP is provided.
I ,E RSP input type 1+ 110 &V
-~ 4 . Lower limit of Set when RSP is
-1 Q999U
14 [ RsP 4mA(1V) setting 999 to + range oroviden,
See page 36.
rn . Upper limit of
T 25 | rsP 20mA(sV) setiing | —1999 to +9999U range
~3J ¢ 0 0:PV 1:SP 2.DEV 3:RSP 0 . Not indicated unless AUX (auxiliary
L= 0| Type ?f auxiliary outeut | 4 551 '5; Motor opening d outptu) is provided.
~ 33 3 | Auxiliary outpul 4mA | —1999 to +9999U 0 Set when the auxiliary
Lo setting (OUT, other than motor opening) oulput is provided.
-199.9 to +999.9%
{OUT, motor opening)
See page 36.
[ ] 3 Auxiliary output 20mA | —1999 to +9999U 0
Lo setting (OUT; other than motor opening) l
—199.9 to +999.9%
(OUT, motor opening)
~ 3 - 0: Output action is continued. 0
L Y | READY auxiliary outout 1; Preset READY auxiliary output 1 C25 is set
o when C24-1
-3 Preset READY auxiliary } _ o]
r2sg outpul value 1999 to +9999U .
*= TP type: Time Proportioning type relay output, voltage output
CPuype: Current Proportioning type current output

U: °C, Pa and other industrial units. _
. The decimal point position is interlocked with the decimal point of range, while the linear input is interlocked with

C5 setting.

References

C22: 0.0%, C23:110.0% — 4mA when fully closed, 20mA when fully open.
C22: 100.0%, C23: 0.0% — 20mA when fully closed, 20mA when fully open. (C22 >C23 setting possible)
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Initial value in set

nges Setup item Seleclion of setting range value indicator Description
.I:EIE Selection of No. of LSPs | 0: LSP set value is not selected. 0 o When O or 1is set by C8, C26 is
or PID group number The contents of C27, C28 and C29 fixed at 0.
by SW selection gﬁsselectable by SW1, SW2 and o If PID1, PID2 and PID3 are not
: selected by any switches of SWt,
2: Two LSP values are selectable by SW2 and SW3, the PID values pre-
SWiH. viously specified by SP key are ef-
The contents of C28 and C29 are fective.
selectable by SW2 and SW3.
4: Four LSP values are selectable by Not indicated unless RSW is
SW1 and SW2. provided.
8: Eight LSP values are selectable by
SW1, SW2 and SW3.
PID1: Switchable to PID1 by SWi.
The contents of C28 and C29
are selectable by SW2 and
SW3,
PID3: One of PID1, 2 and 3 can be
selected by SW1.
The contents of C29 are selec-
table by SWa3.
See page 13.
~ 3 =y | SW1 allocation 0 Set when SWs are provided.
| Sy =g | Alloca-
N N OFF
tion A lower number takes precedence of
NOP NOP - olhers when numbers are set doubly
0 (Non operalion) in the modes other than NOP.
~ E) E SW2 allocation 1 | ReaDy RUN o] An item corresponding to C26 setling
= only is set. See pages 20 and 22,
2 | MANUAL AUTO o ) .
Not indicated unless RSW is provided.
3 | REMOTE (RSP) LOCAL {LSP)
r SW3 allocation 4| AUTO TUNING 0
- E q Direct/réverse Direct/reverse
§ | action is invered. | action is as presel
._l' 3 L"! Heat/cool! allocation 0: Output  1: Heat 2: Cool 0] Not indicated in other than heat/cool
1: Output  1: Cool 2: Heat 3 manipulated variable,
Set by heat/cool.
L' 3 ’1 Communication address | 0, 1 to 254 0 Set when the communication function
is provided.
0: Communication is rejected.
Not indicated unless the communica-
lion function is provided.
[l P | o 0: 9600 1:4800 0 Not indicated unless the communica-
3" Transmission speed 2: 2400 3: 1200 (bps) tion function is provided.
[~ 3 3 | Communication code | 0: 8 bit even parly bils 0 Not indicated unless the communica-
b 1 stop bit tion function is provided.
1: 8 hit no parity bit
2 stop bits
,-3,_‘, Transmitting codes 0: Binary 0 * Not indicated unless the com-
- (for CMC300/400, MAS00 DIM) munication function is provided.
1. ASCII » However, not indicated even when
(for MX 100 SCM) the RS-232C communication func-

tion is provided.

(Indicaled only when lhe RS-422
communication function is provided.)

Input/output

(Hexadecimal)

Option type

See the separate table
Not rewritable
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. . . Initial value in set .
Codes Setup item Selection of se‘mng range value indicator Descriplion
E 3 -.' Device code 136 Not rewritable
38 romio Undefined
E 3 Q | ROM version ROM version
~ qn Thermocouple cold | 0:Inside  1: Qutside 0 Model of thermocouple input only.
L junction compensation Not indicated in other than input type
T/C. *
C35 C36
1188%};;22 10th place Unit place 1000th place 100th place 10th place Unit place
0.1 : 6D 0 0: Thermocouple input 0 0: S‘hjf ”lwn 0: No c?mmunica- Option code
eat/cool tion function is igi
02: 0D 1 RTD input rovided Modal No. 14, 15 digits
1: Heal/cool p 0: 00
0.4 : 5G 2: Voltage and current 1: RS-232C ’
14 : BK input 2: RS-422 10t
21 : 9K 3:03
22:3D 5:02
24 : AK 704
4.4 : BK 905
88 : 2G b o7
d: 06
F: 08
Example
Ot O 0«
C35 wveveee bl LA, C36 covreen WS,
SDC200 5G K08 A A 0100
Reference
Examples of C9, C10, C19, C20, C22 and C23 initial values
SDC2005GK09 SDC2005GC01
Model No. Input: 0 to 1200°C Input: 4 to 20mA
imi limi [ .o
C9 (SP limit lower-limit) . L’ [ t
C19 RSP setting | ' ’ [¥ l [ | ¥
C22 Auxiliary output setting ) = =

Indication of lower limit of input range

Indication of lower limit of input range

C10 (SP limit upper-fimit)

C20 RSP setting
C23 Auxiliary output setting

)

—ogre
[ Ly

:l::[ﬁn
(e (0t |0l

Indication of upper-limit of input range

o

|
:n‘n{n
O ] |l

Indication of upper-limit of input range
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3-2. Setup mode setting procedure

For the contents of setup functions, see-pages 32 to 36.

Since almost all setup contents are employable by setting initial values, only a part of operating
procedures will be described.

Neither setup mode setting nor setup mode change is possible during run.
(1) Keying operation procedure

When the instrument is ready with initial indication given, start with step .

Q@ To give initial indication Press key. PV PV value is indicated on the
RDY upper indicator.
SP
Y L]
® To set the instrument to the Press key. PV RDY LED lights.
ready mode RDY
sp
) 1]
@ To set the setup mode Press key. rov| 1™ C1 is indicated on the upper

[}
L '1 indicator.

@ To call a desired item Press @ key. RDY

8 [ ]

The desired item is indicated
on the upper indicator.

[

By pressing the lower key of {g!} keys, C1, C2, C3 ... are indicated sequentially.
By pressing the upber key of {;’i} keys, C40, C39, C38 ... are indicated sequentially.
By pressing the right key of @ keys, C1, C11, C21 ... are indicated sequentially.

By pressing the left key of @ keys, C31, C21, C11 ... are indicated sequentially.

—'@ To make a numeric settable Press key. [ A numeric on the lower indicator
PN
‘ | flashes.
@ To set a desired numeric Press @ key. Shift the numeric by the upper/lower key of keys.
I Shift the digits by the left/right key of ;g;g keys.
)

The lower indicator flashing
disappears and the numeric is

3 l | | stored.

@ To store the desired numeric Press key. RDY

™

When correction is desired. : .
Check Check if the set value or changed value is correct.

G Transfer to the next item

The desired item is indicated.

"-
(

To call a next desired item Press @ key. RDY

1]

Repeat step @ onward.
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(2) Change of the type of PV input range  Call C4.
The PV input range can be changed in each group (thermocouple, RTD, linear input).
See the type and code number of PV input range shown below.

The PV input range can be changed simply by changing the setting of only the code number of PV
range.

Example: Change from J 0 to 800°C to K 0 to 800°C  Set C4:11.

Start with the ready mode where an initial indication is given (keying operation procedure ®@).

@ To set the setup mode Press key. RDY ’,- ’4 " C1is indicated on the upper
hom. indicator.
SP n
Y [ [ 1B
@ To indicate C4 Press the lower key of RDY ';- L,' 94 .is indicated on the upper
{ﬁ} keys three times. — | ' l':' indicator.
@ To make a numeric Press key. ROY!{ 5| Lt The numeric on the lower in-
changeable = '| l | dicator flashes.
@ pu
=

To set the PV range code KO08.

&

@ To indicate the numeric Shift the numeric by the upper :" L’t \,1 1: is indicated on the lower
of Code No. as 11 flower key of {g&: keys, and — \ | ,1‘ ¢ indicator.
: £ 1K
shift the digits by the left/right 7

key of §2f;€} keys.

-

@ To store the numeric Press key. ' e Flashing disappears, and
i ! Jo8 has. been changed to
0 | [ 4] { Kos.
To restore the initial Press key. PV PV is indicated on the upper
indication RDY indicator.

L]

_38-



References

Type and code number of PV input range

Thermocouple group RT group
Type Range Code No. Type Range Code No.
T (CC) —199.9 to +300.0°C 6 Pt100 equivalent to IEC<DIN| —200 to +500°C 20
K (CA) 0.0 to 400°C 12 Pt100 equivalent to IEC+DIN [ —~199.8 to +200.0°C 21
J (IC) 0 to 800°C 2 Pt100 equivalent to IEC+DIN [ —~100.0 to +160.0°C 32
E (CRC) 0 to 800°C 1 P1100 equivalent to IEC « DIN -50.0 to +200.0°C 31
K (CA) 0 to 800°C 11 Pt100 equivalent to IEC+DIN —40.0 to +60.0°C 30
K (CA) 0 to 1200°C 3 P1100 equivalent to IEC « DIN 0.0 to 100.0°C 34
N 0 to 1300°C 9 Pt100 equivalent to IEC « DIN 0.0 to 300.0°C 33
PLI 0 to 1300°C 10 Pt100 equivalent to 1IEC « DIN 0.0 to 500.0°C 29
R (PR13) 0 to 1600°C 4 Old Jis Pt100 —-199.9 to +200.0°C 22
S (PR10) 0 to 16800°C 5 Old Jis Pt100 —100.0 to +150.0°C 26
B (PR30-6) 0 to 1800°C 0 Old JIS Pt100 —-50.0 to +200.0°C 25
PR40-20 0 to 1900°C 8 Old Jis Pt100 —40.0 to +60.0°C 24
w (WReS—ZG) 0 o 2300°C 7 Oid JIS Pt100 0.0 to 100.0°C 28
’ Oid JIS Pt100 00 to  300.0°C 27
Linear group old JIS Pt100 00 o 500.0°C 23
Type Range Code No.
4 to 20mA DC -1999 to +9999 40
—~10 to +10mV DC| —-1999 to +9999 42
0 to tomV DC —1999 to +9999 41
1105V DC ~1999 1o +9999 - 45
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(3) When the direct change of LSP value is used, call C8.
Set to C8:1 (direct change)

Start with the status where a setup item is indicated (keying operation procedure ®).

@ To indicated C8

@ To make a numeric
changeable

@ To change the numeric
from O to 1

@ To store the numeric

To restore the initial
indication

Press the lower key of

{)v(} keys seven times.

5

U

Press key.
&

Press the upper key of

@ keys once.
&

Press key.
&

Press key.

(4) When more than one LSP are used.

RDYE:_:,’

[ 118
RDY,':,:'

[ 118

—
RDY !T-

RDY

v

PV
RDY

sp

C8 is indicated on the upper
indicator, while 0 is indicated
on the lower indicator.

0 on the lower indicator

flashes.

1 flashes on the lower
indicator.

Flashing disappears.

The initial indication of PV
and SP is given.

This is established by changing numeric 0 to 2 or 3 in place of 1 in step ® of item (3) above.
The difference between setting to 2 and that to 3 is as follows:

2: When eight LSPs 0 to 7 are used, SP value and PID group number are changeable, and SP value

is selectable.

3. When LSPs 0 to 7 are used, SP value and PID group number are unchangeable, but SP value

is selectable.
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(5) When RSP input is used as 1 to 5V (when RSP is provided as option), call C18.

Example: Setto C18:1 for the input of 1 to 5V (the input terminal + side is then connected to ®
and the — sideto @ and ®).

Start with the status where a setup item is indicated (keying operation procedure ®).

C18 is indicated on the upper

@ To indicate C18 Press the lower key of {g«i; RDY ,,_-'4 Ci8 i ated on the upber
o indicator, while 0 is indicate

P~
(

keys seven times, and the

P! -y

IE on the lower indicator.

right key once.

&

@ To make the numeric Press JENT| key. = oo 0 on the lower indicator
ROYI, | ¢|i=¢
changeable - - = flashes.
3 g
@ To change the numeric Press the upper key of HDY['- = 1 is indicated on the lower
from O to 1 N keys once b [ V]t indicator.
) Hevs onee HEK
@ To store the numeric Press {eNT] key. — dr Flashing disappears.
. Y roY( S| AL 9
(
3 HRE
To restore the initial in- Press key. PV The initial indication of PV
dication : RDY and SP is given.
. sp | ]

Reference

C18: RSP input type
0: 4t0 20mADC 1: 1to 5V DC

C19: The lower-limit indication of RSP input 4mA (1V) can be set.
—1999 to +9999U (initial value 0%FS)

C20: The upper limit indication of RSP input 20mA (5V) can be set.
—1999 to +9999U (initial value 100%FS)

C19> C20 is also settable.
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(6) When the auxiliary output is used as SP, DEV or RSP (when the auxiliary output is provided
as option), call C21.

Example: To set the auxiliary output to DEV, set to C21: 2.
" Start with the status where a setup item is indicated (keying operation procedure ®).

@ To indicate C21 Press the right key of pov| | |« C21 is indicated on the upper
,}vﬁ Kovs twice b =] € indicator, while 0 is indicated
oy 1Oy K ‘ | ‘ | on the lower indicator.

(® To make the numeric Press key. rov| ™ :l‘ ( 0 on the lower indicator

changeable e || € flashes.
Y 18
@ To change the numeric Press the upper key of mpov| | =¥ ¢ 2 is indicated on the lower
fromOto 2 ) LS indicator.
keys twice. | I [ =
=

3

@ To store the numeric Preés key. rov!| 7 :, Pl Flashing disappears.
[y =y [

3 [ [ ]2

To restore the initial in- Press key. PV The initial indication on PV
dication RDY and SP is given.
: sp
L
Reference

C21 Type of auxiliary output

0: PV (initial value) 2: DEV (deviation) 4: OUT (manipulated variable)
1: SP (set point) 3: RSP (remote set input)  5: Motor opening

C22  The lower-limit indication of auxiliary output 4mA is settable.
—1999 to +9999U (initial 0%FS)

C23  The upper-limit indication of auxiliary output 20mA is settable.
—1999 to +9999U (initial value 200%FS)

C22 > C23 is also settable.
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(7) When external switches are used (when external switches are provided as option), call C26.

Example:

@ To indicate C26

@ To make the numeric
changeable

® To change the numeric
from O to 4

@ To store the numeric

To restore the initial
indication

NA
Press the lower key of RDY

keys five times and the

right key once.

Press key.
Press the upper key of {iﬁ{'}
keys four times. 2

3

Press key.
3

Press key.

When four LSPs are selected by external switches, set to C26: 4 (by using RSW SW1 and SW2).
Start with the status where a setup is indicated (keying operation procedure ®).

| M

&

C26 is indicated on the upper
indicator, while 0 is indicated

=
|

| &

on the lower indicator.

0 on the lower indicator
flashes.

4 is indicated on the lower
indicator.

Flashing disappears.

The initial indication of PV
and SP is given.

RDYIEE\E'
[ 118
RDY,':,_:'E,
HEC
RDY}:,:"E,'
B
PV
RDY
L]

Reference

+ External switches SW1 and SW2 are used to select four LSPs as in the above example.
Therefore, the following items are selectable by SW3 (C29).

Sw3 SW3 Sw3
(0] . C29 C29
ON OFF ON OFF ON OFF
0 | NOP (non operalion) | NOP 3 |REMOTE (RSP) | LOCAL (LSP) DirecUreverse | Directreverse
i | READY RUN AUTO 5 [|actionis action is as
2> | MANUAL AUTO 4 TUNING - inverted. preset by C3.

0:
2:

4:

8:

PID1:

PID3:

» Type of external switch selection by C26
No external switch is used.

Two LSPs are selected by external switch.
C27 is not indicated (SWI1 is used).
Four LSPs are selected by external switches.

C27 and 28 are not indicated (SWI and 2 are used).

Eight LSPs are selected by external switches.
C27, 28 and 29 are not indicated (SW1, 2, and 3 are used)
PID1 group is selected by external switch.
C27 is not indicated (SWI1 is used).

PID] to 3 groups are selected by external switches.
C27 and 28 are not indicated (SWI1 and 2 are used).
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(8) Call C31 to C33 when the communication function is provided.

3-3. Functions of multikeys

By pressing the lower key of {g} keys, C1,C2,C3 ... are indicated sequentially.

By pressing the right key of :%E keys, C1, C11, C21 ..... are indicated sequentially.
KN NI NS EEREEN
[ ] [ ] ] [ [ 1]
o2 ] L £1212] ., L1312
[ ] [ ] [ 1] [ [
t t i i

-
P S U U
-«—

o O o I R =2 I O P E
1] 1] 1] 1]
I | | |

g ] B O = B = R P ' 1
1] 1] 11 1]
t 1 t ¢ t 1
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4. Parameter Setting

4-1. Parameter setting items

Parameters are set to decide constants as the controllers. «— ltem indication

The parameters code indicating an item is indicated on
the upper indicator, while a setting value is indicated on the
lower indicator.

+— Set value indication

If an initial value satisfies the required specifications, setting of this parameter may be skipped to
transfer to the next item.

Aninitial value marked with | in the initial value column is employable as it is, except for special
cases.

» Reset the time proportional output cycle to meet the instrument when the model numbers are OD,
6D, 3D, AK, 9K and BK.

« Itis necessary for using auto tuning and events to change the initial values.
1,2, 3 ... are indicated sequentially as parameter items by pressing the lower key of {g:} keys

after pressing key; while 30, 29, 28 ... are indicated sequentially by pressing the upper key of
{ﬁ} key after pressing key.

When key is pressed, the following items are indicated sequentially, Call a necessary item,

and set a set value.

Initial value in set

output limit.

When the manipulated
variable is going to be
changed to a certain
value, it depends upon
the set value until the
next value is reached.

The manipulated vari-
able output increases or
decreases every 0.25
sec. by 2 of the set
value.

100~

50

— Manipulated variable outpul

B i;— -----
-T——‘

05 — Time

s

No.| Codes Parameter items Selection of setting range value indicator Description
1| F} LE |Pviiler constant 001012008 001!
2 | 8! A | Pvobias ~100 to +100U oud
3 | ~F} L | RsPiiler constant 0.0t0 120.0s 0.0l
Indicated when RSP is provided.
4 | mb! A | RSP bias ~1999 to +9999 oul
5 Time proportional output | 5 to 120 s. (relay type) 10 Set for TP and 0D, 6D and 3D, AK,
cycle (output 1) 1 to 60 s. (voltage type) 9K, and BK, respectively.
Indicated by heat/cool TP.
6 | e HE Time proportional output | Same as specified above. 10 Set for 3D, AK, 9K, and BK.
cycle (output 2) Indicated by heat/;ool TP.
7 D,_,L-,'_ Manipulated variable | 1to 100% (0.5 s) 100% 4 Example:

When the manipulated variable
output is abruptly changed from
20% to 80% with the set value of
40%, it changes by 20% every 0.25
sec, and reaches 80%. '

20+60%

— Manipulated variable output
=

{14025 w05 K75 - Time
(s)

U: °C, Pa and other industrial units. Decimal point position is interiocked with the decimal point of range, while the linear
input is also interlocked with C5.
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No.| Codes Parameter items | Selection of setting range 'n\j:ﬂ:?gﬁégtgft Description
' Initial output 0 to 100% 0% 4 Initial manipulated variable output to
8 |1 Ou
) PID operation be used for PID arithmetic operation
Initialize when READY is switched to RUN, or
RUN is set by power ON.
P! d | Reset PID 0: Initialized when SP is | 0 SP selection means the following.
PID operation initialize selected, but notinitialized LSPq <----> LSPm
when SP value is set. LSPy <----> RSP
1: Not initialized in each case L
9 of SP selection and SP The initialize of set value O causes
: output bumpless. The initialize of
value setting. " .
5. Initialized in each case of set value 2 causes starting with the
: P selection. and SP value output according to the deviation
sell?r?g n. between SP and PV.
3
d! FF | ON/OFF control 0o 100U 50l Indicated in 0D, 6D (TP).
Differential
Position proportional 0.5 to 25.0% output * 5.0%4 Output
Dead band Indicated in 2G (M/M) 100% Ko ------ -
e 10%
kY Propodional band
10 X
Dead W
band N 100%
Heat/cool ~100% to +50.0% output *. | 0.0% 4 RN Froporiona
Dead band Indicated in 3D, AK, 5K, 9K, '
BK (heat coot). R
< Small dead *¥
band
E}_. ! Event type 1 Event lyp.es X ol Standby function is settable in
0: PV direct action event types other than alarm and
" 1: PV reverse action auto tuning.
:23 B:l\z[a?an:ree\fetr::[:c:ion For the action of event standby,
. see e 52.
Ed ! Event 1 standby 4; Absolute value deviation | 04 pag
12 direct action
5: Absolute value deviation
reverse action
6: OUT direct action
13| EL2 Event type 2 7: OUT reverse action ol
8: RSP direct action
9: RSP reverse action
10: Alarm
(Alarm code generation
14| Ed2 Event 2 standby given on page 10) 0l
11: Auto tuning
12: SP direct action
13: SP reverse action
Event standby K )
15 E l'.' 3 Event 3 type 0: No event standby function ol Evepl 3is option.
is provided. Indicated only in event 3.
1: Event standby function is
provided. This parameter
also functions when power
16 E d 3 Event 3 standby is recovered and reset. ol
Standby function is settable
in event types other than
alarm and auto tuning.

*

: In the dead band % output, PV width changes according to proportional band setting. Therefore, if the proportional band

is smaller (10%), the PV width with respect to the dead band % output also becomes smaller (small dead band) even if
the dead band % output is set to the same value.
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. . . Initial value in set -
No Codes Parameter items Selecuon.of setling range value indicator Description
17 { m =L~ | RSP tracking 0: Not provided 1: Provided | 01 Indicated when RSP is provided.
18 | /= | RSP ramp 0: Not provided 1: Provided | 0
19 F } ,’_ LSP ramp 0: Not provided 1: Provided | 04
20| §GPY | sPrampup 0 to 9999U, 0 to 999.9U ol No ramp in 0.
Shared for RSP and LSP.
21| §Pd | sPramp down 0 to 9999U, 0 to 999.9U ol
- Set value reach time 0: U/min 1: 0.1U/min
22 '-'q & Unit setting (SP ramp) 2: Uhr 3. 0.1Ufhr 0 o
23 [ Q4 - L | Green belt lowerlimit 0 to 100U 5
24 | Qb - H | Green belt upper-limit 0 to 100U 5l
s | A-CL Lr;pul ;vhen motor is fully | 0 999 004 Indicated in 2G(M/M).
osed.
- See page 66.
% | N-0P Input when motor is fully | . g99 000l
open.
o ) . . . 0 Not indicated for linear input.
27 dP Temperature 0.1°C/F. 0: Not provided 1: Provided e
28 | Ak Auto tuning system 0: AT is not executed. 0 ?rjé)lt indicated on heat/cool con-
1, 2: AT of system 1 or 2is 1: Ordinary auto tuning
execuled. 2: Auto tuning difficult to over-
29 ,q: - ": Al control 0: Smart tuning is not used. o] Not indicated on heat/cool control.
1: Smart tuning.
30| R} -k | Altuning 0: Not learnt 0 Not indicated on heat/cool control.
(learning function) 1: Automalic end of learning Not indicated when Al-C=0.
2: Manual end of learning
* %: When setup C5=3, and ~8 -k =1or3 are selected for the linear input, the value of SPU or SPd is actually 0.xXXXX.
However, since this value cannot be indicated by SDC200, only the significant digits below the decimal point are indicated
as XXXX.
* % % : When the selected temperature range is in 0.1 degree unit, parameter dP is not effective.

The 0.1 degree unit indication is executed in PV, DEV indication within the range of —199.9 to +999.9 degrees.

Temperature is indicated in one-degree unit in any other temperature range. However, while the left key of Eb?{} keys
. . o TR [ . . . )
is pressed, the most significant digit is erased, and temperature is indicated in 0.1 degree unit.
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4-2. Parameter constants setting procedure

For the contents of parameter setting, see pages 45 to 47.

Since almost all parameter contents are employable by setting initial values, only a part of operating
procedure will be described. -

(1) Keying operation procedure

@ To give initial indication, Press key. RDY PV value is indicated on the
> upper indicator.
SP
5 1]
@ To set the parameter setting Press key. PV =Ts Ja [ | FILT (filter) is indicated on the
mode J~ 17 |l= |k | upper indicator.
| [ 18
G b
@ To indicate a desired item Press @ key. Desired item is indicated on
[ | | the upper indicator.
—'@ To make the numeric chan- Press key. , The numeric on the lower in-
geabl dicator flashes.
® To setthe numeric ~ Press @ key.  Shift the numeric by the upper/fiower key of {;ﬁ} keys.
. R\
0 Shift the digits by the left/right key of ;%}i keys.
@ To store the numeric Press key. The lower indicator flashing
| l ‘ disappears.

When correction is desired. . .
Check Check if the set value or changed value is correct.

G Transfer to the next item

Transfer to the next set item by @ keys.
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(2) Time proportional output cycle setting
When the time proportional output cycle is changed from 10 to 2.

Example:
Start with the status where the parameter setting mode is indicated (step @ of item (1)).
CY (cycle) is indicated on the

@ To indicate cycle ~ Press the lower key of - ._’
@ keys four times. g = upper indicator, while 10 is indi-
[ ‘ "I,‘J cated on the lower indicator.
@ To make the numeric change-  Press key. = L'l 0 on the lower indicator flashes.
able - | =
n’nl :[n
G ] s
® T change the numeric from  Press the upper key of = D__'t 0 is changed to 2.
10to 2 ; - |- ,
@ keys twice. ,_,l,.,| ,[:,
(2] I I
Press the left key of - L'r The 10th place flashes.
keys. — 7
qio 2
Press the lower key of = ,_’1 Flashing character is changed
v . | e from 1to0 0.
once, = nl n’:l
Al At | R [V

&
P key.
ress ey ,_'1

)

Flashing disappears.

)]
)

@ To store the numeric

Reference
The time proportional output cycle value changes according to the models.

0D, 3D (relay output): 5to 120 s
6D, 9K (voltage output): 1 to 60 s
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(3) Auto tuning setting
Example:

When 1 is set to execute the ordinary auto tuning. Start with the status where the parameter
setting mode is indicated (step @ of item (1)).

@ To indicate (auto tuning)

@ To make the numeric change-
able

@ To change the numeric from 0
to1

@ To store the numeric

Reference

Press the upper key of
keys three times.

&
Press key.

Press the upper key of

keys once.
Press key.

i
| 1B
RlE
1 C
RlEl |
HEE
Rk

-~

At (auto tuning) is indicated on
the upper indicator, while 0 is
indicated on the lower indicator.

0 on the lower indicator flashes.

Flashing character is changed
fromOto 1.

Flashing disappears.

Contents of auto tuning setting

0: No auto tuning is executed.
1: Ordinary auto tuning is executed.
2: Auto tuning difficult to overshoot is executed.
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(4) Event type setting

Event type can be set by indicating event 1 EL { and setting the following number to the lower

indicator by parameter setting.
The event types of event 2 £E& and event 3 £&3 can also be set similarly.
The action point of set event is specified by event setting.

Set No. Event type Action
ON
e T
e (] ; . PV direct OFF
0 A PV direct action action Differential
R w [,
EV1, EVZ
ON
= ul t| Leee
1 I’- =1 - PV reverse action P rerse e
HEE | "o .
EVi, EV2
ON
. GFr W
DEV direct v n
ion (1 Differential
action (1) _.l o N
= = PV
sp EVi,EV2
o e ,'—I ! l Deviation direct action EV1 and EV2 values are posilive
| | 3 DEV on
[y 1 y
DEV direct
action (2) Dxﬁe;ennal
92p x > PV
EV1,EV2 SP
Evi, EV2 are negative.
ON
DEV reverse 10“
action (1) Dillerential
g PV
— SP  EV1,EV2
3 l’ ’L I "I Deviation reverse action EV1 and EV2 values are positive
I | I 5, DEV o
DEV reverse I'OFF
action 2) Differentiat
gap » PV
EV1 EV2 SF
Evi, EV2 are negative.
ON ON
‘F ';l :l Absolute value % lw m{ V
4 am deviation direct action Iagalnldlrecl —'I T |‘— —’l S
| | |'1’ |DEV | (I _ w [,
EV1, EV2 &P EV1,EV2
oN oN
ITC ,L| ’1| Absolute value | OFFl V A IOFF
h, | . it i . DEV | reverse
5 deviation reverse action acion _.{ pr— i‘— "'l YT
I | IS IDEV | gap gap
EVi, Evz SP EVl EVe

Note: DEV and | DEV | show SP values during a change of SP ramp.
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Set No. Event type Action
ON
g c.l t| .
6 |‘— =] ¢ Output positive action Py dirct J'Dl,mm,a[ V
| [ 6 A
EV1,EV2
ON
= LI 'l . " A loFF
7 |‘— =] ! 5| Output reverse action Py direct Dol
[ [ [7 il
EVs, EVZ
ON
[ng LI t| . 1
8 b | ¢ RSP direct action ;’é’“g:‘m = Drerantial V
| [ 18 w [ ..
EV1,EV2
ON
g ;| t| ,
9 |’- | ¢ RSP reverse action Py direct Auﬂmm lc“
HEE w [,
EVl, EV2
» When alarm has been set to EV1, the contact
LE L,I tl output at terminal ® and @ is turned ON if the
10 b = | = Alarm alarm code given on page 10 is produced.
| [ 48
= When auto tuning has been set to EV1, the contact
IL" Ll 1| : output at terminals ® and @ is turned on only
11 fm | € Auto tuning during execution of PiD auto tuning.
| [q¢
ON
= c.] v, _ :
12 l'- fm ! i) SP direct action :;/“g:lmcl OFFl Differential V
| | lil_ L. s
EV1, EV2"
ON
g ;' l| ! A
13 l'- ] ¢ - SP reverse action :xig:,m Tiorenil lw
HEE] 1w -
EVi, Ev2
Reference
Event standby

o Ifaneventvalue is placed within the hatched area 177, shown in the figure above at RUN start or power recovery
time, the output is turned off (in the ordinary event case, the output is then turned on).

o Ifaneventvalue is changed once from the hatched area /277 10 avalue other than the differential gap, the standby
status is cancelled. When an event value enters into the hatched area [, again, the output is turned on.

» Ifan event value enters into the hatched area 7/, from other than that area, the output is turned on. At this time,
the event standby action is the same as in the ordinary event.

* The output is turned off in READY mode.
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4-3. Functions of multikeys

No. 2 [F&|! |]

) No.30|,’--y",' |-|,E-

PARA | —
No. 1 [F[! L]
j [ 148
5 |
I No. 2 [ ]! |

No. 30 ,'-1','
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5. Event EV setting (Constants setting)
5-1. Event EV setting items

After event types are set, their action points (constants) are set as described below.

It is necessary to determine the events to be processed in parameter modes No. 12 to 17 before

setting constants by key.

An item is indicated on the upper indicator, while a
constant is indicated on the lower indicator.

«+— |tem indication

<— Set value indication

A

If an initial value satisfies the required specification,
this item may be skipped to transfer to the next item.

An initial value marked with | in the initial value column is employable as it is, except for
special cases.

It is also necessary to set the number of numerics for functioning an event.
Option event 3 (EV3) is not indicated normally.
When an event type has been changed, the constant setting must also be changed.

The following items are indicated sequentially by pressing key. Call necessary items, and
set data to them.

No.{ Codes Event items Selection of setting range ]"\:[ailalljgﬂﬁc'g[gfl Description
1 E H Event 1 set point PV  —-1999 to +999sU Q999U Not settable for alarm tuning.
DEV -1999 to +9999U Indication is done as
, [DEV] 0 to +9999U
2 EE Fvent 2 set point RSP 1999 1o 49999 Flhe event type, it is
OUT -10.0to +110.0% : Y
not effective to check the left set-
3| £3 Event 3 set point SP -1999 to +9999U ting range (Reset a numeric.)
4 | HYS { ! Event 1 hysteresis | Oto 100U for other than OUT | 5U Not settable for alarm and auto
% tuning.
OUT 00 to 10.0% 0.5% (T hostersis moans the dif
. e hysteresis mea ifferen-
5 HHSE Event 2 hysteresis tial gap given in pages 51 and 52.)
6 | HYS J | Event 3 hysteresis
7| L ! Event 1 0 to 9999 s Os Not settable for alarm and auto
on-delay time tuning.
The on-delay time is provided to
8 Le Eveg tl2 i set a delay-time when it is desired
on-delay time to actuate the instrument with a
) 3 Event 3 delay'time of certa}in seconds after
9 LN on-delay time reaching a set point,
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Related key items
Setting what type of event is done in the parameter mode. The PARA key related items are described below.

Reference PARA key

Initial value in set

No.| Codes Event items Selection of setting range | "y ajue indicator ’ Description
{ Event 1 type Event type setting 0 . . .
12 EE ! yp 0: PV direct action Event 3 is option
1: PV reverse action « Standby is settable in all
21 8322222 ?;:Ie;‘s:calﬁir;n event types other than alarm
{ . .
Ed Event 1 standby % Absolule value deviation ol _ and auto tuning.

13 (See page 52) direct action

. Absolute value deviation

reverse action

E'.:E Event 2 type 6: MV direct action

14 7: MV reverse action
8: RSP direction action
9: RSP reverse action
EdJ2 | Event 2 standby 10- Alarm ol
15 (See page 52) 11: Auto tuning
12: SP direct action
13:; SP reverse action
EE 3 Event 3 type Setting whether event standby
is provided or not.

0: No event standby is

provided.

i £d3 Event 3 standby 1: Event standby is provided. ol
17 (See page 52) This function is also alive
when power is recovered.

m

16

5-2. Event constants setting procedure

Set the number of the action points of event.
(1) Keying operation procedui'.e

@ To give the initial indication Press key. PV PV value is indicated on the
upper indicator.

SP
3 [T ]
@ To set the event setting mode Press key. i Et is indicated on the upper
| ¢ indicator, while 9999 is indi-
g. 5"9.9 cated on the lower indicator.

3

—'@ To make the numeric change-  Press key.
able

( The unit place on the lower in-

,:l _i.g[g dicator flashes.
g 51515

@ To set a numeric Press @ key.  Shift the numeric by the upper/lower key of {EZE} keys.
3 Shift the digits by the left/right key of ;?A«g: keys.

r‘-

@ To store the numeric Press key. Flashing disappears.

3

When correction is desired. )
Check Check if the set contents are correct.

G Transfer to the next item

r

|

Press the lower key of {gﬁ keys to indicate the next item.
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(2) Event action points setting
Example: .
PV value acts at 100°C.

Start with the status where £ ¢ for event setting is indicated (step @ of item (1)).

@ To make the numeric change- Press key. [ g I | The unit place on the lower

able g’lg|g g indicator flashes.
3

r

@ To make the 100th place flash Press the left key of
@ keys twice. g g] 5’!9
3

The 100th place flashes.

I

. @ To change 9to O Press the lower key of '- ’l 9 is changed to:Ol.
:gﬁ} keys nine times. — g E.']’:.'lq :
@ To make the 1000th place Press the left key of = ¢ The 1000th place flashes.
flash :§} keys once. = ql n‘ cﬂ 5
- 1 5 P e
@ To change 9to 0 Press the lower key of "C ,l 9 is changed to:O:.
(O] keys nine times. —
s R
To make the unit place flash Press the left key of 'L' ’l The unit place flashes.
Ry =1
pr} keys once. L’|E|g[9
@ The change 99 to 100 Press the upper key of F ’1 99 is changed to 10\01.
keys once. — n‘ ,l n[n
W U
@ To store 100 Press key. F '1 Flashing disappears.
| 4810
U=

- 56—



5-3. Functions of multikeys

Items are called by using @ multikeys as follows:

When the lower key of {a)?:} keys is pressed, event setting E1 indication is changed in the

order of E2, E3, El ..... (same as in hysteresis and on-delay).

When the upper key of {;g} keys is pressed, event setting E1 indication is changed in the

order of E3,E2, E1 ..... (same as in hysteresis, and on-delay).

When the left key of iﬁ: keys is pressed, event setting E1 indication is changed in the order
of dL1, HYS1,El ... (same as in events E2 and E3).

When the right key of {Xﬁ keys is pressed, event setting E1 indication is changed in the
order of HYS1,dL1, El .... (same as in events E2 and E3).

5

] I I

El ! g ! ORI
EIEIEIE (115 [ T1E

5 El= B T = = T
g[g1g/g (115 L 11e

4= (= TRE]
FEEE BRE (118

1 | ] I
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6. PID setting (constants setting)
6-1. PID setting items
« Max. 3 PID groups are settable. o
] . . . ) +— Item indication

« Since PID group number is used in pair with SP
set point, optimum PID constants can be set to that. I I [ «— Constant indicator
SP set point.

- When a number of SP set points are used selectively, PID group number is also selected at the
same time SP set point is selected. APID item is indicated on the upper indicator, while a constant
is indicated on the lower indicator.

« Setting of PID constants is not necessary when PID constants of each of 3 groups are set by
auto tuning. These constants are set during auto tuning,

« PID setting can be called to set PID constants when optimum PID constants are known or for
slightly changing PID constants after auto tuning.

+ The first and second groups are used for heat/cool control, but the third group is not employable
for it. Both brake and turbo cannot then be used.

« Be careful since this operation is related to setup C8 (page 33) and SP setting (page 62).

The heat/cool control is also related to setup C30 (page 35).
When key is pressed, the following items are sequentially indicated.
. . . Initial value on it
No.| Codes PID items A Selection of setting range constants indicator Description
o | Proportional band 1 | 0.0 to 999.9% (TP type) 100.0 ON-OFF control is executed in
1 0.1 to 999.9% (CP type) time proportional output 0D or 6D
0.1 to 999.9% (Heat/cool type) when set to P=0,
21 - integral time 1 0 to 3600 s 0 Settable when Pz0
3| g~ { Derivative time 1 0 to 1200 s 0 Settable when Pz0
4 DL - Manipulated variable | 0 to upper-limit% (TP type) * 0 Settable when P£0
lower-limit 1 -10 to upper-imit% (CP type) | —10
5 aH~{ Manipulated variable | Lower limit to 100% (TP type) * | 100 Settable when P20
upper-limit 1 Lower limit to 110% (CP type)l 110
6 | mE- {|Manual 0 to 100% 50 Settable when P#0 and |=0
reset 1
5~ {|Brake 1 0 to 30 {function stops when | 0 Not indicated when PARA
7 set to 0) Al-C=0.
OvemhooUUndemhootsup- [====] is indicated when
pression parameter. P=0
Lif~ ¢ Turbo 1. 0 to 10 (function stops when | 0 Not indicated on heat/cool
8 set to Q). control,
Risingffalling time shorten-
ing parameter.
* TP type: Time Proportional type relay output, voltage output
CP type: Current Proportioning type current output
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Initial value on

No.| Codes PID items Selection of setting range constants indicator Description
9 'P -2 Proportional band 2 Same as P-1 to tu-1 Same as P-1totu-1 | Same as P-1 to tu-1
10|} -2 | Integral time 2
M| gd-2 | Derivative time 2
12] gl =2 Manipulated variable

lower-limit 2

aH-3 Manipulated variable

18 upper-limit 2

14 | £ -2 | Manual reset 2

15| §r- -2 | Brake 2
16| Ll -2 | Turbo 2

lower-limit 3

Manipulated variable
aH-3 P

21 upper-limit 3

17| P-3 Proportional band 3
18(}) - 3 integral time 3 However, in case of heat/cool control,
[ 1} f [} ) { 4 (]
P S P = A N =t - ¢, and &= ( groups lectabl
19| g-3 | Derivative time 3 P-11-1d-1 at-{ oH-{ and rE- { groups are selectable
M alod ol when the previous output internal arithmetic operation value is 50% or more, while
: anipulated variable
20 DL '3 P P-E. H 'E, d'E’, ol ‘E, aH‘E, and €= { groups are selectable

when the previous output internal arithmelic operation value is less than 50%.

P -3 group is not used (not indicated).

22| - E' 3 Manual reset 3 For the heal/cool control action, see pages 11 and 22.

23| 5~ -3 | Brake 3

24 -3 |Turbo 3

Related key items:

To use the smart tuning by which overshoot at a set point and the rising time up to a set point are
shortened, the following parameters must also be effective.

H PARA key items

gb-L Lower-fimit of green belt
In reverse action: Used as reference for rising time shortening procesing.
In direct action: Used as reference for undershoot suppressing processing.

gb-H Upper-limit of green belt
in reverse action: Used as reference for overshoot suppressing processing.
In direct action: Used as reference for rising time shortening processing.

Auto tuning selection

Al 0: No auto tuning is executed.
1. Auto tuning is used in system 1.
2: Auto tuning is used in system 2.
Al-c Smart tuning ON-OFF
0: No smart tuning is executed.
new item 1: Smart tuning is used.
Al-t Learning function selection
new item 0: Without learning 1, 2. Learning

* AI-t is indicated only when AI-c=1
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6-2. PID constants setting procedure

‘This procedure is done to set or change the numerics of optimum PID constants when these
constants are known in other than auto tuning.
(1) Keying operation procedure

OR) give the initial indication Press key. PV . PV value is indicated on the
upper indicator.

SP
5 [T ]
rPID group number
@ To set the PID setting mode Press key. e | P-1 is indicated on the upper
d ‘ indicator, while 100.0 is indi-
8 ,“E’E,,‘J cated on the lower indicator.
—'@ To set a numeric Press key. ol oo ll The unit place on the lower in-
d = :_‘ = dicator flashes.
q 158
@ To set a numeric Press @ key.  Shift the numeric by the upper/lower key of {Ez:{; keys.
3 Shift the digits by the left/right key of @: keys.
@ To store the numeric Press key. o | Flashing disappears.
) (

When correction is required. .
- Check Check if the set contents are correct.

G Transfer to the next item

-

@ To call the next item Press the lower key of ¢ The next item is indicated.
[}

e 1B

(2) Proportional band P constants change

Example: When the proportional band P is changed to 10.
Start with the status where PID constant P- { is indicated (step @ of item (1))

@ To change the numeric Press key. oo ¢ The unit place on the lower in-
d ! dicator flashes.
:1 nl n[n
G LS LS L
@ To make the 100th place flash Press the left key of 'L'l - ’1 The 100th place flashes.
@ keys twice. ( HJH|
s | s

U

@ To change O to 1 Press the upper key of Fi -

@ keys once.

U

A4
0 is changed to/1.
AY

~
-
L=
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@ To make the 1000th place Press the left key of F't - 'l 1000th place flashes.
flash
@ keys once. { tlﬁ,ﬁ
UUL=ALY
@ Tochange 1t0 0 Press the lower key of ’L_"i - ’l 1 is changed tozoz

@ keys once. ] tl ﬁlﬁ
L))

To store 10.0 Press key. ’L" - ’1 Fléshing disappears.
(| r
180

6-3. ON-OFF output setting

Reverse action (heater control)

The ON-OFF output can be set by setting the propor- ON

tional band P to 0. / /

However, the proportional band P can be set to 0 only

A 4

for the time proportional output in Model No. 0D or 6D. Differental
Differential (differential gap) can be set by parameter gse
item do! FF. A
sP

6-4. Functions of multikeys

PID items are called by using multikeys as follows.

l———l l—l I——l /PID group number
Fl-=] 1 FI-12 Fl-15]
— ~f
ioigle) — Lqoien 1oge
!
2= =1 k]
) 1 ’ = - ! =
II ’l-' I lﬂ ‘ I ’ 'u
, =t =] { E] -I-I EIRE]
X (11 (g |1 1a
R L[ 13 [ [ G
S ] e 3 P e = I P T R =
[ == O oy =] L= —— = [ -
a [ [ 13 | [ 18
[
L 1 1 7
Y .




7. SP setting

7-1.

The SP using methods are classified in
is used, while in the other, more than one L.

SP setting items

(See setup C8 and C26)
One RSP (remote set point) can also be input as SP.
When one LSP is used as SP, the SP value can be directly changed. (See setup C8).
For eight LSPs and one RSP, optimnim PID can be selected out of three PID groups.

Eight LSPs can be selected by pressing key, key, aﬁd @ keys. Also, LSPand RSP

can be changed over by pressing key.
The selection of eight LSPs and the LSP/RSP

to two kinds; in one method, only one LSP (local set point)
SP are set and they are used selectively (see page 66).

=

«— Item indication

changeover can be selected by remote switches
(RSW). (See setup C26 to C29).

When one LSP is used (set to setup C8: 0), the following items are sequentially indicated by

pressing key.

«— Set value indication

. . . Initial value in set ‘e
No.| Codes PID items _ Selection of setting range value indicalor Description
“| sP limit Center value of

1 S P LSP value lower-limit value to upper-limit value | range See C9 and 10.
2 SP PID group specification 1103 1 n=1 to 3

Brdn (when LSP is used.) -

SP limit Indicates when RSP is provided.

3 r SP RSP value lower-limit value to upper-limit value - (See C9 and 10.)

rSP PID group specification Indicates when RSP is provided.
4 ito3 1

f=}i d n (when LSP is used.) n=1to 3

When eight LSPs are used (set to setup C8: 2), the following items are sequentially indicated

by pressing key.

. . . Initial value in set g
No.| Codes PID items Selection of setting range valie Indicalor . Description
- SP limit Center value of
1 S P ad LSP 0 value lower-limit value to upper-limit value | range
5 SP -0 PID group specification 1103 1 n=ito3
' d n {when LSPO is used) -
- ! SP limit Center value of
8 S P-1 LSP 1 value lower-limit value to upper-limit value | range
] SP limit Center value of
5 5 P ¢ LSP 7 value lower-limit value to upper-limit value | range
16 5P‘ 7 PID group specification 1103 { n=11o 3
B! 4 n | (whenLSP7 is used) B
| SP timit
7 r 5P RSP value lower-limit value to upper-limit value -
18 ~SP PID group specification 1103 1 n=ito 3
Bl dn (when RSP is used) -

By setting setup C26, certain ones of LSP2to 7 are not indicated.
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Setup items related to SP setting

Inilial value in set

No.| Codes PID items Selection of setting range value indicalor Description
0: One LSP is used for a normal When C26:2, 4 or 8 is set, SP
change of SP value. values cannot be selected from
1: One LSPis used for direct change the front panel in C8: 2, 3, but the
of SP value. remote selection takes prece-
dence of the front operation.
r ; 2: 2o 8out of LSPO to 7 are used for
8 cq LSP setling system changing SP value and PID group 0 When C26: 0 is sel,
or selecting SP. setting of C8: 0, 1, 2, 3is effective.
3: 210 8 out of LSPO to 7 are used for
selecting SP. However, neither SP
value nor PID group is changeable.
ol £9 SP limit lower-limit | O to upper limit of range 0 If C9: 300 or C10: 500 is set, the
SP value cannot be set to 200 or
~ . . - SP value cannot be set to 600.
10 [ H SP limit upper-limit | Lower limit to 100% of range 100
When set to C18: 1, connect the
~ . 0: 4 to 20mA + side to RSP input terminal ),
18 ci8 RSP input type 1. 1to 8V 0 and the — side to the RSP input
terminals 39 and .
I RSP _ Lower-limit of . .
19 q AmA(1V) setiing 1999 to +9999U range Set when RSP is provided.
-~ RSP Upper-limit of . A
20 A E,’J 20mA(5V) setting —1999 to +9999U range Set when RSP is provided.
No. of selected LSPs must be set
- No. of LSP selected by C26 when LSPs are selecled
%{ £36 by RSW 0,2, 4, 8, PID1, PID3. 0 by RSW.
Aloca- C27, 28, and 29 are effective
fion ON OFF when C26 is 0.
NOP NoP C28, 29 are effective when C26
'_E - Allocati ¢ RSWA {Non operation) is 2.
27 ocation o
Le s 1| ReAoY RUN C29 is effective when C26 is 4.
- .
281 £28 Allocation of RSW2 2 | MANUAL AUTO ) C27, 28, 29 are not effective when
REMOTE (RSP LOCAL (LSP; 6 is 8.
20 £29 | Alocationofrswa | |2 E RSP (P Csis 8
4 | AUTO TUNING C28 and 29 are effective when
Direc/reverse Direct/reverse ac- C26 is PID1.
5| alionisinverted. | {05 Hosame s C29 s effective when C26 is PID3.,

PARA items related to the selection (changeover) of one out of eight LSPs.

R . . Inilial value in sel g
No.| Codes PID items Selection of setting range value indicalor Description
PID operation initials | 0: PID operation is reset when SPis This code is normally set to O
10 ~P! d (in SP changeover) selected. 0 without any trouble.
1: PID operation is continued when If functions in LSPat ++ LSPnz, or
SP is selected. LSPm +» RSP,
17| p~=fk, | RSP tracking 0: Not provided  1: Provided 0 Indicated when RSP is provided.
18 rerR RSP ramp 0: Not provided  1: Provjded 0 Indicated when RSP is provided.
19| L-~R |LSPramp 0: Not provided 1. Provided 0
by 0: No ramp
18| SPY SP ramp up 0 to 9999U or O to 999.9U 0 Shared for LSP and RSP,
0: No ramp
19| §Pd SP ramp down 0 to 9999U or 0 to 999.9U 0 Shared for LSP and RSP
Set point reach time | 0: U/min 1 0.1U/min
18| ~A-k unit setting (SP ramp) | 2: Ujhr 3: 0.1Ufr ©
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7-2. SP setting procedure

Observe the following procedure for setting control points.

Select SP values to be controlled, and the PID group number of optimum control constants at these
points. The setting procedure changes, depending upon the selected numerics by setup C8.

(1) Selection of setup C8: 0 when one LSP is used.

{g{} keys twice.

U

Example: Setting of SP value: 500 and PID group number: 2
@ To give the initial indication Press key. PV PV value is indicated on the
: upper indicator.
SP
S L[]
@ To set the SP setting mode Press key. L-, ’L-’ SF:j is indicatéad on the( upper
o indicator, and 50%FS (400 in
o] ; g
3 |L’|ulg this example) is indicated on
the lower indicator.
@ To make SP value change- Press key. Lq: =7 The unit place on the lower in-
able = :_ = dicator flashes.
& 1418]C
@ To make the 100th place Press the left key of L: = The 100th place flashes.
flash - '

@ To indicate 5 Press the upper key of L‘" ‘l_-l :5: is indicated in place of 4.
e -
keys. —
B )il
@ To store 500 Press key. P ] Flashing disappears.
=

U

@ To indicate PID group Press the right key of Pl PID1 is indicated on the lower
Kevs once =’ indicator.
Y oS enee: AEE
To make the group number Press key. Ze 1 on the lower indicator flashes.
changeable =UL
3 EAEIE
@ To change 1to 2 Press the upper key of 'L'.’ '):1 1 is changed to:2:.
23 -
keys once. 7
v ZAFE
To store the group number 2 Press key. ,:' ’,:, Flashing disappears.
8 HAEE
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(2) Selection of setup C8: 1 for setting of direct change

Example: Setting of direct change

Start with the status where SP indication is given (step @) of item (1)).

@ To set the SP value setting
mode

@ To change the SP value from
500 to 501

@ To change 501 to 502

Press key. |;:

Pl

&

ca

Press the upper key of

L

Dx:} keys once.
&

-

Press the upper key of | g

- =
{g{} keys once.
3

The unit place on the lower in-
dicator flashes.

501 is indicated, and simul-
taneously 501 is used as an
execution SP.

502 is indicated and simul-
taneously 502 is used as an
execution SP.

- Reference

. Event if the LSP ramp function is preset, the direct change takes precedence of the LSP
ramp function, causing 501 or 502 to be set as an execution SP.

@ To restore the initial indica-

tion here

@ To change 500 to 502

To store the SP value

U

Press key.

LI

&

Press the upper key of

L

:ﬁ:} keys twice.
&

Press key. g

3
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The indication is restored to
500, and the execution SP is
also restored to 500.

502 is indicated and simul-
taneously 502 is set as an ex-
ecution SP.

502 is set as an execution SP,
and the SP value is kept un-
changed after that even when

key is pressed.



(3) Example of setting two or more set points (LSP0 to 7 are used) to be used selectively (setting
of setup C8: 2) in the case of the range of 0 to 800°C.

~ Example of entering numerics to the following:

SP-0: 300 PID: 1
SP-1: 350 PID: 1
SP-2: 400 PID:
SP-3: 450 PID:
SP-4: 500 PID:
SP-5: 550 PID:
SP-6: 600 PID:
SP-7: 700 PID:

Start with the status where the initial indication is given (step 1 of item (D)).

.(For an example of selecting
an execution SP, see (4).)

W WM

@ To set the SP setting mode Press key. rov| & p__-yl - | 7] SP-0is indicated on the upper
~{|? L{| indicator, while the 50% range
Sy [L,”E}E is indicated on the lower in-
dicator.
@ To make the SP value chan- Press key. 0t o | 77¢] The unit place on the lower in-
geable = ¥ dicator fiashes.
. nl c_{' n[n
3 o Vs
@ To make the 100th place Press the left key of | 0¥ o | 7| The 100th place flashes.
el (
flash ’“ﬁ} keys twice
oyl Keys twice. gNae
@ To indicate 3 ) Press the lower key of L‘," ’l:l - ,)',t :3: is indicated in place of 4.
s = L
keys once.
{8]) Keys ono TE] i
@ To store 300 Press [ ENT| key. o | Flashing disappears.
_ . Y ':t Tt 9
3 Eil 5
@ To indicate PID group Press the right key of | 4| | rt| PID1 is indicated on the lower
() =’ (| indicator.
3
:}Ai‘, keys once. G T2 1 o
7~ |3 ¢ Since the group number of PID
G is 1, keep this indication as it is.
To indicate the PID group Press the lower key of =il | ¢ SP-1isindicated on the upper
number of LSP-1 SH « =’ ] indicator, while PID1 is indi-
:!«}g eys once. PI} ’dl 1 cated on the lower indicator.
Since the group number of PID
G is 1, PID1 remains unchanged.
@ To indicate the set value of Press the left key of SP-1 is indicated on the upper

L
‘.:l
|

indicator, and the 50% range
(400 in this example) is indi-
cated on the lower indicator.

LSP-1 B keys once.

3

=
£3
I:j -~
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To make SP value change-
able

Press key.

g

-

=t

Ll | !
(

)
EREE

The hyphen below SP-1
flashes.

This is not an execution LSP.

of the hyphen. The SP to be executed is marked with a center hyphen.

(An LSP to be executed during run is indicated out of eight LSPs by the position}

@ To make the 10th place flash

@ To change O to 5

@ To make the 100th place
flash

@ To change 410 3

@@ To store 350

@ To indicate the set value of
LSP-2

3

Press key agin.

Press the left key of

{}X{} keys once.
&

Press the upper key of

{ﬁ} keys five times.
G .

Press the left key of

B keys once.

3

- Press the lower key of

keys once.
&

RDY

Press key.
&

Press the lower key of

:%3} keys once.

=
£

183
c: -~

]
|
|
-
-~

SF-| ¢
e
Q-
oyslo
SF-| ¢
o358
ClR-]

EEE
S -

41213

Repeat steps @ to @ similarly to set the other set points.
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The unit place flashes.

The 10th place flashes.

0 is changed to:5:.

The 100th place flashes.

4 is changed to:3:.

Flashing disappears.

SP-2 is indicated on the upper
indicator, while the 50% range
(400 in this example) is indi-
cated on the lower indicator.



(4) Selection of an execution SP

Example:

®

(5) In case of setup C8: 3 setting

b

For selecting SP-4 500°C preset in (3) as an execution SP.

Start with the status where SP indication is given (step @ of item (1)).

To indicate SP-4

To make the hyphen flash

To shift the hyphen to the
center position

To store the hyphen at the
center position

To restore the initial indica-
tion

Press the lower key of

g f Le

e

@: keys four times.
3

5]5IS

Press key.

RDY

=t W]
L

|

&

r
ot |t

5

Press the upper key

Lt

- RDY
of keys once.

Press key.

RDY

L

"

PV

Press key.

s sglg

SP-4 is indicated on the upper
indicator, while 500 is indi-
cated on the lower indicator.

The hyphen below flashes.

The hyphen below shifts to the
center position.

The hyphen at the center posi-
tion stops flashing, and the unit
place on the lower indicator
flashes

PV is indicated on the upper
indicator, while SP is indicated
on the lower indicator.

When set to C8:3, LSP-0 to-7 are indicated, and eight kinds of SP are selectable, but the PID

group number of each SP is not changeable.

The action of the instrument by keying operation are described below.
Start with the status where SP indication is given in case of item (1) (step @ of item (1)).

¢ SP indication is changeable from SP-0 to 7 by
pressing the upper/lower key of [gi} keys.

g

=y

]

ol
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SP-0 to 7 are indicated selectively.



o q o) - H’ When execution SP-4 is indicated.
1SIZ12
3

e Press key.

L

|71

=]
|

s1510

[GF]-

[S[S]S

LI

When SP-5 other than execution SP is indicated.

Press [ENT| key. [

L

L

A

£

Press the upper key of :;"g} keys.

L

L
1 Q

%{ '

==
L2

Press key.

L

L
|
u

Ll
i
cJ

7-3. Functions of multikeys

Indication is kept unchanged, and no
flashing occurs.

No key sounds when keying input
operation is done.

A hyphen flashes.

The hyphen shifts to the center.

SP-5 is indicated as an execution SP.

Numeric column on the lower indicator
does not flash.

@ keys function on the upper,
lower, right and left sides. l I
However, key functions on FS Pl - “:(' - E Pl - ll’j
the lower side only. | I | Pl'; |d
5|P[-] ¢ 5]A]-] ¢
Bl AE]
EF-1&] .. & ':'I-lu
| ] Pl
| i 1
S|F-17 EHEEN
SP-n: Selection SP | | | P"’ |d|
SP-n: Non-selection SP
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8. Fully opening/fully closing adjustment of modutrol motor
(required in case of model number SDC2002G only)

This adjustment is done to correct a dispersion in the resistance of the feedback potentiometer so
that the stroke of the valve is from the fully closed position to the fully open position with respect to the
0 to 100% output of SCD200.

The input when the motor is fully closed and input when the motor is fully open are given as
parameter setting items.

The parameter f1-LL for the former input an /1-80P for the latter input are automatically set
by adjusting the valve stroke from the fully closed position to the fully open position by the following
method.

(1) Fully open position adjustment of modutrol motor

@ To give the initial indication Press key. PV PV value is indicated on the
‘ l | upper indicator.
@ To set a parameter Press key. [ [» [ | FILT (filter) is indicated on the
r | ’-l T upper indicator.
(X}
& O
® To call the input when the Press the upper key of 1] 7—¢| Motor OP is indicated on the
motor is fully open ) o 0 ™ |t | | upper indicator, while 900 is in-
:a: keys five times. 1| 11| dicated on the lower indicator.
!b’|u ot '
@ To make the numeric chan- Press key. - 5~ £¢| The unit place on the lower in-
geable ~ re - ’-:_"n dicator flashes.
3 u|g Iu o
@ To rotate the motor to fully Press the upper key of - :"i ',:, OUT1 LED lights.
open position . . I As th full
keys continuously. s the motor rotates to fully
DA} y y E\E’iﬂ ,_:' open position, the numeric in-

dicated increases and the
motor stops at the fully open
@ position.

The changing numeric indica-
tion also stops.

Release holding fromthe [ _ T _ 15[ iZ¢| The number 912 at the fully
e = open position differs, depend-
lower key of keys. ll:,ll gl ([ 3] ing upon the motors.
OUT1 LED goes out.
@ To store the numeric Press key. _ | — |57 =¥| Flashing disappears.
= Ly .

! | E
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(2) Fully opening/fully closing adjustment of modutrol motor

@ To call the input when the Press the upper key of — Motor CL is indicated on the
tor is fully closed '-i-"" indicat hile 100 is |
motor is fully close ) . b | &= | upper indicator, while is in-
keys. [ tlnln dicated on the lower indicator.
Rt | lf | .
To make the numeric chan- Press key. 1 The unit place on the lower in-
geable re ke | | dicator flashes.
nogrir
G )t | f
© To rotate the motor to the Press the lower key of | _1r]» | OUT2LED lights.
iti r, b |
fully closed position keys continuously. =T As the motor rotates to the fully
2% ._,l._,|9 E closed position, the numeric
indicated decreases, and the
motor stops at the fully closed
G positions. The changing nu-
meric indication also stops.
Release holding from the | _ | _ | r-| 3 The numeric at the fully closed
\ kev of ‘ re ke |’= | position differs, depending
ower key © ey. B'E”S 5' upon the motors.
G OUT2 LED goes out.
To store the numeric Press key. i Flashing disappears.
e, e |
EIE;
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5. OPERATION AND OTHER INSTRUCTIONS

Turn on the power switch and set SP vélues, optimum PID constants, and EV events values.

1. Operation

® Press key. When the RDY lamp goes out, the instrument starts the automatic running (RUN),
OUT1 and OUT2 indications during running are as follows:

In case of 5G In case of 0D and 6D In case of 3D and 9K In case of 5

IOUT1 lights normally ] |OUT1 lights |output ON OUT1 lights | Output 1 side ON IOUT1 lights normally—l
4 to 20mA is output OUT1 goes out |output OFF [ OUT2 lights | Output 2 side ON I OUT2 lights normally |

In case of 2G motor output in case of AK, and BK

R ON between terminals and @ , ON between fully open direction "
OUTPUTI lights rotating motor side terminals @ and @ IOUT1 lights normally I

. ON between terminals @ and @ , and ON beltween fully closing .
OUTPUT2 lights direction rotating motor side terminals @ and @ OUT2 lights | Output 2 side ON

2. Stop

® To stop the operation during run, press key again. The RDY lamp lights, and the manipulated
variable output becomes a manipulated variable in the READY mode (setting of setup C: 15), and

the operation stops, setting the standby mode. When key is pressed once more, the READY
lamp goes out, and the automatic running restarts.

3. Manual mode

® When key is pressed-in the automatic | | l «— PV indication is kepl as it is.
mode, the MAN lamp lights and the instrument ouT ’ l | l— Manual output value is indicated.

is switched to the manual mode.
&) By pressing the upper and lower keys of @ keys in the manual mode, the output can be set to a
desired position within 0 to 100% (—10 to +110% in case of 5G output).

® To change over the manual mode to the automatic mode, press key. The MAN lamp goes out,
and the automatic mode is selected.

@ Bumpless or preset is selectable for an output change during changeover from the manual mode to
the automatic mode. This selection is established by setting the bumpless by setup C13, or setting
the preset by C13 and 14. The bumpless is selected when the manual mode is changed over to the
automatic mode.

4. SP ramp setting
If SP is changed during running, disturbance may occur due to an abrupt SP change. An SP point
can be slowly transferred to the next point by the preset ramp.

» First set the unit time (min, hr) by parameter setting,

+ Then set a ramp setting numeric per unit time by parameter setting. Different numerics can be
set for ramp up and ramp down. Therefore, the ramp can be changed only in one direction of up
an down. When 0 is set, a step change occurs in place of the ramp.

» Whether a ramp is provided or not is selectable for the local SP and remote SP. The setting of
ramp up and ramp down is common to the local SP and remote SP.
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Operation

O]

To set the parameter
setting mode

@

To indicate the unit time

To set the unit time set-
ting mode

To set the unit time

To store the unit time

To indicate SP ramp
down

To set the numeric set-
ting mode

To set a numeric

@ To store the numeric

To indicate SP ramp up

Press key.
&

Press the upper key of {;’i}

keys nine times.

d .
Press key.

&

Press the upper key of @
keys disired number of times.

&
Press key.

&

Press the upper key of @
keys once.

3
Press key.

Press the upper and left keys of
keys until the desired

numeric is obtained.

3
Press key.

Press the upper key of
keys once.

U

After SPu is indicated, repeat steps @ to @ similarly.

To indicate LSP ramp

Press the upper key of :
keys once.

After L-ramp is indicated, repeat steps @ to @ to set 1

to the lower indicator.

FIL |k
|| 18

X
'

=1L

rr

— r.~

N
L

LI

ca

L

A J
~
X

LT

-
o,
%

=
K|

~

[x(
Nadad
-

"-

-

-

Filter is indicated on the
upper indicator.

Unit time is indicated on the
upper indicator.

0 on the lower indicator
flashes.

Any numeric of O to 3 is set.
0: U/min, 1: 0.1U/min,
2: U, 3: 0.1U/hr

Flashing on the lower in-
dicator disappears, and the
numeric remains unchanged.

SPd is indicated on the
upper indicator.

The lower indicator flashes.

The numeric is indicated on
the lower indicator (set other
than 0).

Flashing disappears and the
numeric remains un-

SPu is indicated on the
upper indicator.

After L-ramp is indicated.

Caution

For example, if the heater capacity of a dryer is too large, the PV value may abruptly become
greater than SP value at the same time as starting irrespective of the SP ramp function, thus
setting the same operating status as the SP ramp function is not effective.

Be carefull about the manipulated variable output caused by the balance between the load of the
dryer and the heater capacity.
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5. PID auto tuning function

‘When the PID constants for optimum control are known, set the PID constants for optimum control
are known, set the PID constants according to the PID constants setting procedure given on page 58,
and operate the instrument. .

(1) Execution of auto tuning (when PID constants are not known)
Auto tuning is executed under the following conditions during stationary running.
= PV alarm ALO1 is not issued.
» Automatic running mode is set.
= Parameter At is preset to 1 or 2.
» Parameter AI-C is preset to O.
« Group number for storing the constants obtained by auto tuning is preset to the PID of execution SP.
- The stationary running of SP=PV is being executed in the RUN mode.

Operation

~ -~
@ To start auto tuning Press key. /AT\LTD flashes.

Auto tuning ends. PID automatic arithmetic operation ends.
AT LED goes out.
PID constants are stored.

(2) Example of eight SP values setting and PID group setting
When eight SP values and PID groups are set as shown to the right, PID values by auto tuning are

as follows.

Setting
SP-0: 300°C PID: Group 1 SP-4: 500°C PID: Group 2
SP-1: 350°C PID: Group 1 SP-5: 550°C PID: Group 2
SP-2: 400°C PID: Group 1 SP-6: 600°C PID: Group 3
SP-3: 450°C PID: Group 2 SP-7: 700°C PID: Group 3

« If auto tuning is done when SP-0: 300°C, the optimum PID values at PS300°C are also set to the
PID values of SP-1 and SP-2.

« If auto tuning is done similarly when SP-2: 400°C, the optimum PID values at SP400°C are set
to the PID values of SP-0 and SP--1.

+ This means that the previous optimum PID values at SP300°C have been changed to the optimum
values at SP400°C.

« If auto tuning is executed several times in the same PID group, this execution ends with the status
where the PID values in the last execution are reset finally.

« This is the same as in PID group 2 and group 3.

Reference

. Optimum PID constants are obtained during stationary running of SP=PV.

. In case of 5G or 2G output, the output limiters OL and OH of PID setting can be set so
that the equipment or object may not be damaged during auto tuning due to a maximum
or minimum output change, or PV change.
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6. Smart tuning function

"The smart tuning is used to adjust the brake constants to suppress overshoot/undershoot, and the
turbo constants to shorten the rising/falling time other than the ordinary PID constants. This function
cannot be used for the heat/cool control. See page 16. ‘

When the brake and turbo constants are known, first set the PID constants, and the upper and lower
limits of the green belt (see page 47), and then set the brake and turbo constants according to the PID
constants described on page 58 before starting running.

(1) Execution of smart tuning (when the brake and turbo constants are unknown)
Smart tuning is executable when the following conditions are satisfied.

« The upper and lower limits of the green belt (gb-H, L) are preset as parameters.
The initial value 5 may be usable as it is.

The Al tuning is preset to AI-C: 1 as a parameter.

The parameter Al-t is preset to 1 or 2 when the learning function is to be used.

« PID values have been stored in the PID group n of an execution SP (for example, after execution
of auto tuning).
Also, [br-n] and [tu-n] belonging to the PID group n of an execution SP are 0 each.

«. RDY LED lights in the ready mode (no control is executed in the ready mode).

Operation procedure

@ To start smart tuning in Press key. RDY LED goes out, and AT LED lights.
the RUN mode (AT LED lights during learning.)
The smart tuning ends. The learning ends and AT LED goes out.

Constants are stored in brake [br-n] and
turbo [tu-n].

The value of n is the same numeric as the
PID group number.

& &

@ For SP>PV Press key. RDY LED lights.

When the execution of step @ - @ is repeated five times after the difference
between SP and PV (SP>PV) becomes sufficiently large, the brake and turbo
constants are stabilized. |

When set to Al-{:2, execute smart tuning repeatedly about five times, and then set

to Al—t:0. The brake and turbo values are stored by setting to Al-t:0. Al-t:1 need
not be set, since it is automatically stored at the same time as AT LED goes out.

Reference

. When auto tuning is executed again after the execution of smart tuning, the brake [br-n]
and turbo [tu-n] values of the reset PID group become 0 each. Therefore, the smart must
be executed again.

. Although the green belt is within the allowable width of overshoot, the rising is unstable
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(2) Overall smart tuning operation flow

Is auto tuning used?

Execute auto tuning

Manually set

PID constants

|

Is smart tuning used?

® | Set upper and lower limits of green belt

@

|

Al - c=1

Learning?

SP ramp / RSP?

®

Control start with
Al-t =1

Control start with
Al-t =2

@ | Automatic end

® | Manualend

I

]

Al -

Manually adjust
brake and turbo

END
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Execution of auto tuning
Execute auto tuning and decide the PID constants.

First set Al — ¢ = 0 and At = 1 to make the auto tuning function executable. Press the AT key and
execute the auto tuning. The AT lamp (red) on the console flashes during execution of the auto tuning.
(If the better result is known to be obtainable when At =2, set to At = 2 and execute the auto tuning.)

After the auto tuning has been executed, At may be reset to 0. The br — n and tu - n of the PID group,
for which the auto tuning has been executed, are reset to 0 each after the end of the execution.
Smart tuning off ‘

Set the smart tuning on-off parameter [AI- c] to 0. The smart tuning function is then ineffective and
Al —t, brn and tu—n are also not indicated.

Setting of upper and lower limits of green belt

Set the lower limit [gb—L] and upper limit [gb—H] of the green belt as a reference for overshoot and
rising. This green belt setting is specially important in smart tuning. If this width is set to an
excessively narrow value, rising may become unstable. It is better to set a little wider width at first.
Smart tuning on

Set the smart tuning ON-OFF parameter [Al —c] to 1.

Start of learning

First place SDC200 in the READY mode. Learning is started by switching the READY mode to the
RUN mode after setting the learning selection parameter [AI - t] to 1 or 2. When control is repeated
after that, the brake [br—n] and turbo [tu—n] are automatically adjusted to improve the overshoot and
rising time. The AT lamp lights continuously during learning.

The results of learning are stored in the non-volatile memory in SDC200 after the normal end by the
methods mentioned in items 6 and 7.

After the end of learning, the brake and turbo values are fixed, and they are kept unchanged even if
the power supply is turned off.

Note 1: When control is to be stopped during learning, set SDC200 to the READY mode.

Note 2: Don’t turn off the power supply during learning.
Otherwise, the results of learning done so far are lost, so the learning must be retried.

Note 3: AI-t=1 does not correspond to the SP ramp. Try learning when Al -t = 2, or manually
set the brake and turbo constants.

Note 4: There is a possibility that the overshoot and rising may not be improved, but the
controllability may be reduced on the contrary according to some process characteristics,
even if leaming has been executed. In such a case, manually set the brake and turbo
constants, or set to Al — ¢ = 0 to turn off the smart tuning.

Manual end of learning

If the learning is no longer required to be continued after executing learning with Al — t= 2, set
Al - t=0. SDC200 ends the learning, and stores the brake and turbo constants in the non-volatile
memory.

When the learning ends, the AT lamp goes out.

Automatic end of learning

If learning is executed with AI—t =0, SDC200 ends it by its own decision,( and writes the brake and
turbo values in the non-volatile memory.

When the learning ends, the AT lamp goes out, and AT — tis set to 0.
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Manual adjustment of brake and turbo

« Brake : :
Set the overshoot/undershoot supression degree by [br—n].
The setting range is within O to 30.
The suppression effect is increased as the set value becomes larger.

e Turbo
Set the rising/falling time shortening degree by [tu—n].
The setting range is within O to 10.
The shortening effect is increased as the set value becomes larger.

(3) How to use the smart tuning in combination with various functions ‘
(@ SPramp
The smart tuning function is effective even when SP ramp is being used.

In case of reverse action (heat), the overshoot, which may be produced after SP has reached a
constant value in SP up mode, is suppressed.

In case of direct action (cool), the undershoot, which may be produced after SP has reached a
constant value in SP down mode, is suppressed.

However, at the automatic end by AI — t = 1, the stable effect of learning cannot be obtained.
Use this function by applying the manual end by AI— t =2, or the manual adjustment of brake
and turbo. ‘

@ Remote SP
The smart tuning function is effective even when a remote SP is used.

In case of reverse action (heat), the overshoot, which may be produced after SP has reached a
constant value in SP up mode, is suppressed.

In case of direct action (cool), the undershoot, which may be produced after SP has reached a
constant value in SP down mode, is suppressed.

However, the stable results of learning cannot be obtained at the automatic end by Al -t = 1.
Use this function by applying the manual end by AI -t = 2 or the manual adjustment of brake
and turbo.

(4) Restriction

The smart tuning function cannot be used on the heat/cool control.
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6. TROUBLESHOOTING

1. Alarm indication

. Example: When a sensor is disconnected at the
SDC200 normally executes PV input check, PV input terminals.

memory check and other self diagnoses. p\/Iq P |rﬂ ¢
P e ) €
[ 1]

Whether an error is detected, an alarm code
meeting the contents of the error is indicated on the i et indicatl
upper indicator. : PV‘ ‘ Tmae mdieation

. ae . . . «— PV upper-limit or
If an alarm indication is given, take a remedial 5 l I | * Jowerlimit indication

measure as specified.

Remedial measures:
® Check the wiring of the PV input terminals.
® Check the PV upper-limit or lower-limit range.

Alarm code
Alarm code Meaning Remedial measures
ALO ¢ PV is not within the range of =10 to +110%FS. Check sensor for disconnection.
HL Q0 fc%:&ag:; g: %&iﬁ ;:) 2(;::?lly Contact Yamatake-Honeywell for repair.
ALq2 Allowable adjustment data error Contact Yamatake-Honeywell for repair.
ALQ3 The contents of SETUP parameter are destroyed.
ALQY The contents of PARA parameter are destroyed. Reset
ALQ|S The contents of PID parameter are destroyed.
ALSE The contents of SP or EV are destroyed.
AL 38 RAM error Contact Yamatake-Honeywell for repair.
AL 99 ROM error

2. When READY/RUN cannot be selected even by pressing key during
initial indication.

(1) READY/RUN has been selected by a remote switch.
« Turn on (READY) the remote switch by which READY/RUN has been set to light RDY LED.
» Press key to indicate C27, 28 and 29, and change over to "0" the setup set to "1".

The remote switch is then not effective, but the front panel key is effective. If the number of the

remote switch set to READY/RUN is unknown, short the external terminals (23 —2), @-@)
and 29—@) sequentially until RDY LED lights.

3. Normal manipulated variable is not output.

(1) No manipulated variable is output atall. ¢, Press key to set the RUN mode.

The READY mode is preset.

(2) The manipulated variable does not Set the OL (lower limit of manipulated variable)
change beyond a certain value. = to 0 in the PID setting mode.
The output limiters are activated. Set the OH (upper limit of manipulated variable)

to 100 in the PID setting mode.

(3) The manipulated variable acts reversely. = Change over the setting of the control action of
The setting of direct/reverse action is setup C3 from 0 to 1 or from 1 to 0.
wrong.
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4. When the setup indication does not proceed from C1.
(1) Setup cannot be changed in the RUN mode. Press key.
&
Light the RDY LED lamp. Press key. RDY lamp lights.
&
Press key. |T,: ]'| l ||n
o
& &
Press key. - ’,_" E'| |
[ [ [&
(2) When setup does not proceed in the status of Press key.
(1). If setup C1 has been set to 1, 2, 3, or 4, 5
setup change is impossible.
P & pe Press key.
&
Set C1to 0. SET —| ¢
Press key.
UP | ¢
[ @ O
& &
Press key. lE ,’! l
nln'n[ /
Uiy o
& &
Press @ key. I,‘: ,’I l
n|n|n[n
(TI[R)I ][5
& Y
Press key. |,'- ,’| l Set value is
— l L 7| stored in 0.
o
& &
PV X
Press key. | ,’IL,'|,_'-,'
w188
5. When SP cannot be selected.
(1) SPis not selectable when setup C1 is preset Press key.
to 2 or 3. 3
Set C1 to 0 (provided that C26=0). Pross sUEPT Key. ’L- 'lt‘ | ‘
2
8 s
Note: SP is not selectable by key Press key. IL c’l |
when C1=2. However, SP is selec- ﬂ'ﬂlﬂ[&’
table by RSW, if used. . O Iy
Press lower key of N ,;I |
) oy a]fa]felf
G .

I ‘,-, stored in O.

g
Press key. |,‘: ,’I l Set value is
|
y V)
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()

3)

1)

(2)

SP is not selectable when setup C8 is preset
to Oor 1.

Set C8 to 2 (reset as in C1)

SP is not selectable by the front panel
key when setup C26 is preset to 2, 4, or 8.

Set C26 to 0 (reset as in C1).

When SP numetric cannot be set.

The settable SP numeric is within the range of
the SP limit lower-limit set by setup C9 and
the SP limit upper-limit set by C10.

Reset C9 and C10.

When setup C8=3 (SP value and PID group
are unchangeable)

Set C8to 0-2.

When the manipulated variable
causes hunting.

The proportional' band P is smaller, and the
integral I is greater.

Y

Increase the proportional band P, and
decrease the integral 1.

When the indication is cleared
and darkened.

Press key to change over the indication.

Press key.
&
Press key.

Y
Press key.
&

Press key.

&

Press upper key of
¥
{ﬁz}} key.
&

Press key
twice.

&
Press key.

PV|

3|
3

SP

[ == ™
[S9=]
calk

Cj—-

-
X
'

=
cj -~

y
(]
ca'uy

[ ]

Iy
=

E

L]
Ty

€2

iy
[=]

a1 ol 40 ol 1| o
L
Ty

i

~

=

:v]-

o

2
|

4
H

|

&

PVL

[ iy
[t haf

SP

BE

Limit lower-limit Limit upper-limit
0 value value 100% range
I \ 4 h 4 [
j« SP setlable range —} — 8P value
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9. Abnormal action of motor, and wiring error

(in heating operation)

Assuming that the fully closing/fully opening adjustment of

the motor has been done on a wiring error condition, the resulting

abnormal action of the instrument is described below.

The motor actions with the power supply turned on, those

with @ keys pressed, and the indication of the SDC200 in such F)

cases are shown in the following table.

Setup C3 is then set to 0.

(Any values may be used as SP
set values and PV input values

of SDC200)

direction

CW: Clockwise direction
CCW: Counterclockwise

SDC200

[ — —
& cw cow

(1) Turn on the power supply and press the lower key of {Eai} keys in case of the motor fully
closing input (parameter value 1-{L = 65).

Phenomenon

Symptom

Cause

" Motor action ( ) is indicated by front LED on SDC200.

Indication

When power is furned on.

* When @ key is pressed.

When @ key is pressed.

Wiring error

Rotates in open direction from 50% posi-
tion, and stops at fully open position.

Rotates from fully open posi-
tion to fully closed position,
and stops there.

65 —+ 001

Y wire is disconnected.

65 — 955

T wire is disconnected.

65 -+ 0000 —+ 340 —+ 24

T wire and G wire are
reversed.

(OT2 lights during rotation, and goes out at

1 wire and 2 wire are

(OT2 lights during rotation, and goes out
after stop.)

fully closed position.

fully open position.) Kept fully open. 65 -» 951 reversed.
Moves a little from 50% position in closing
direction, rotates in open direction, and | Rotates from fully open posi- . .
stops at fully opened position. tion to fully closed position, [ 65—+ 25—+ 919 rGev\g;:fa dand Y wire are
(OT2 lights during rotation, and goes outat | and stops there. '
fully open position.)
Rotates from 50% position in closing direc- 65 -+ 955 G wire is disconnected.
tion, and stops at fully closed position.
(OT2 lights during rotation, and goes out at Kept fully closed. T wire and Y wire are
fully open position.) 65—+ 739 reversed.
Moves a little from 50% position in closing e

T Rotales from 50% position in . }
direction and stops. closing direction, and stops at | 500 -» 61 3 wire and 1 wire are

reversed.

Kept stopped at 50% position
(OT2 and OT1 are kept put out.)

Kept stopped at 50% position.

Kept stopped at 516

1 wire is disconnected.

Kepl stopped at 516

3 wire is disconnected.

Indication only is changed
from 57 to 510.

3 wire and 2 wire are
reversed.

Rotates in closing direction
from 50% position, and stops
at fully closed position.

500 -+ 61

2 wire is disconnected.

* The indicated numeric changes according to the models.

« When the motor stops, OT1 and OT2 go out. However, if the proportional band is narrow, either OT1 or OT2 may light at the
fully open or fully closed position. This lamp can be put out by widening the proportional band.
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SDC200

CW.: Clockwise direction
CCW: Counterclockwise
direction

(2) Turn on the power supply and press the upper key of @ keys in case of the motor fully

opening input (parameter value:

n-0P = 951).

Phenomenon

Symptom

Cause

Motor action ( ) is indicated by front LED on SDC200.

Indication

When power is turned on.

" When @ key is pressed.

When @ key is pressed.

Wiring error

Rotates in open direction from 50% posi-
tion, and stops at fully open position.

Kept fully open.

951 -+ 001

Y wire is disconnected.

951 —+ 360 - 992

T wire is disconnected.

T wire and G wire are

951 = 0000 reversed.

. . . Rotates from fully open posi- . .
(OT2lights duppg rotation, and goes outat | 4o to fully closed position, | 951 -+ 60 1 wire ;nd 2 wire are
fully open position.) and stops there. reversed.

Moves a little from 50% position in open

direction, and rotates in open direction, | .

and then stops at fully open position. Kept fully open. 951 —+ 026 :;Vv:rr:e:nd G wire are
{OT1 lights during rotation, and goes out at ’

fully open position.)

Rotates from 50% position in closing direc- 951 -+ 957 G \}vire is disconnected.

tion, and stops at fully closed position.
(OT1 lights during rotation, and goes out at
fully open position.)

Rotates from fully closed posi-
tion in open direction and
stops at fully open position.

951 -+ 800 — 954

T wire and Y wire are
reversed.

Moves a little from 50% position in closing 951 —+ 483 2 wire is disconnecled.
direction and stops. .
(OT1 lights during rotation, and goes out Kept slopped as i is. 3 wire and 1 wire are
after stop.) 961 466 reversed.

Kept stopped at 50% position. | 951 —+ 522 3 wire is disconnected.

Kept stopped at 50% position.
(OT1 and OT2 are kept put out.)

Rotates in open direction from
50% position, and stops at
fully open position.

951 -» 521 -» 951

1 wire is disconnecled.

951 - 609 ~ 951

3 wire .and 2 wire are
reversed.

* The indicated numeric changes according to the models.

* When the motor stops, OT1 and OT2 go out. However, if the proportional band is narrow, cither OT1 or OT2 may light at the
fully open or fully closed position. This lamp can be put out be widening the proportional band.
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7. EXTERNAL DIMENSIONS

External dimensions

(43)
160

’ 96

“ MAN: AEM AT 0Ty 0 g
§° EVL EVR VAT BT =

‘ ’c-—uxm:ﬁby-mﬂ: o

[EEzm]

‘ :?:g':%%f;ggﬁ% U Attached mounting bracket
N-3171 or 81405411-001 (1st)

¢ Soft dustproof cover
N-3225 (option)

/_Terminal screw M3.5

Panel cutout size

92*3°

92 +3-°

Panel cutout size

53.8
. B
28
5%
g S 7 min. (Horizontal mounting) 46 96X (N —1) 46
5] ﬁ (15 min. when the dust cover is used.)
512
2|25
=|E 8 ®
é 3 zo
= |2 z S
(96X N —4)
[-No‘ of mounting units

Vertical and hori . Panel cutout size for closed .
‘ertical an hgrlzontal mounting mounting {recommendable)
panel cutout sizes (recommendable)
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8. INSTALLATION

1. Mounting place

Mount the instrument at following places in
the same way as in general digital electronic in-
struments.

(1) A place free of any noticeable temperature
change at normal temperature or so.

(2) A place free of a corrosive gas atmosphere
(3) Aplace notsubjected to alow or high humidity
(4) A place free of mechanical vibrations

\
N
N

V7%

(5) Aplace free of dust particles, soot, or the like.

(6) A place where is not affected by electrical
noises

(7) A place where is not subjected to a strong
magnetic field

Fig. 7-1  Mounting method

2. Mounting method

(1) Keep instrument within a mounting angle of
15°, if it is tilted down from the horizontal
level on the rear side.

(2) Use a steel panel having a plate thickness of
thicker than 2 mm.

(3) Insert the instrument case from the panel
cutout.

(4) Fix the upper and lower panels of the instru-
ment securely by using the attached mounting
brackets.

N
—/

Within 15° if instrument is tilted
down from the horizontal level
on the rear side.

Fig. 7-2 Mounting angle
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9. WIRING

Use shielded cables for the SDC200 inputfoutput

cables so as not to introduce noises.

1. Cautions on wiring

(1) Digital units are apt to be affected by electrical noises,
so that a trouble and a wrong operation may be caused
by those which are negligible for analog units.

In order to prevent an effect of noises, connect cables
with due care according to the instructions of this
chapter.

(2) Usesolderless terminals conforming to M3.5 screws.

(3) Connect cables according to the wiring diagram of
the corresponding model number after confirming
the instrument model number. After wiring, check
them for normal condition.

(4) If a voltage mode signal is applied to the PV input
(terminal Nos. @ and 60) or RSP input (terminal
Nos. & and ¢3) terminal for current input by mis-
take, a large current flows, thus causing a trouble.
Check if the input signal types.

(5) Separate the input/output signal cables from a motor
cable or power cable of 100V or more by 30cm or
more. Don’t pass these cables through the same
conduit or duct.

(6) Isolation between input/output signals.

l Current output

RSP input
" Auxiliary output
Relay output
Event 1 output
Event 2 output
Event 3 output

RSW input i Communication inputfoutput

Digital circuit
(CPU, etc.)

PV input '

Note: Dashed line ----- means non-isolation.

« No isolation is done among the current output,
voltage output, and auxiliary output, and between
the RSW input and communication input/output.
Use isolators as required.

(7) Caution on use of mudutrol motor

Use an auxiliary relay without fail when a 100V
AC or 200V AC type modutrol motor is used.

Recommendable modutrol motors (M904F, M944B,
E) don’t require any auxiliary relay.

Separate the wiring cable of the motor power ter-
minals @@, @ and @ from that of the feedback
resistor terminals @, @ and @ by 30 cm or more.

Never wire the terminals @ to @ together by a 6-
conductor cable, etc. Otherwise, SDC200 may be
damaged by noises when the motor is started.

Table 8-1. Compensating lead wire specifications
sy(r)r:gol Symbol c“ﬁig'ﬁ.gﬂg[ﬁ:&m ler':lrggs{lul e 5(1:1(2’!1[125
(reference) : (°€) cables
JIS C1610-1981
Bj — BX-G | Ordinary class for general use Ot 100 | Gray
R gi:g Ordinary class for general use
— — A : - Oto 150 | Black
S gy | Ordinary class for heal resistance
KX-G | Ordinary class for general use
KZ-GS | Precision class for general use
KX-H | Precision class for heal resistance
— - -20 lo +150
K| CA | KX-HS | Precision class for heal resistance Blue
WX-G | Ordinary class lor general use
WX-H | Ordinary class for heat resislance
VX-G | Ordinary class for general use -20 1o +100
EX-G | Ordinary class for general use
E| CRC EX-H | Ordinary class for heat resistance Purple
J I JX-G Ordinary class lor general use Yellow
JX-H | Ordinary class for heal resislance 2010 +150
TX-G § Ordinary class lor general use
TX-GS { Precision class for general use
T)ce TX-H | Ordinary class for heal resistance Brown
TX-HS | Precision class lor heat resistance
Other than JIS
PRA0-20 No exclusjve_oompeqsaling lead wite is provided.
Copper wire is used instead.
WRe0-26 Exclusive compensaling lead wire is used.
WRe5-26 . | Exclusive compensaling lead wire is used,
Ni-Ni - Mo —

2. Input/output signal cables
2-1. Thermocouple input signal cable

(1) Connect a thermocouple line cable to terminals.
Connect the thermocouple input by extending it with
a compensating lead wire, if the wiring distance is
long or a sensor is connected to terminals.

Use a shielded compensating lead wire.

2-2. Input signal cables for those other than
thermocouples, and digital input/output
signal cables '

(1) Use ashielded polyethylene insulated vinyl sheathed
cable for instrumentation use conforming to JCS-364
or equivalent:

(generally called a twisted shielded cable for instru-
mentation use.)

(2) Ashielded multiconductor microphone cord (MVVS)
may be used, if electromagnetic induction noises are
comparatively low.

Recommendable commercially available wisled shielded cables

IPEV-5-0.9mm2 x 1P
ITEV-S-0.9mm2x 1T

2 conduclors

Fujikura Cable Co.
3 conductors

KPEV-S-0.9mm2x 1P
KTEV-S-0.9mm2x 1T

i . 2 conductors
Hitachi Cable Co.

3 conduclors
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2-3. Remote switch input contact

(1) Use a no-voltage remote switch input and a micro-
current contaet.

2-4. Signal cables for communication (option)

(1) Be carefull since the communication circuit may be
broken, if ® and © communication terminals are
shorted with each other.

(2) Don’tconnect the SDC200 together with another instru- A

ment connected to the same RS-422 communication
line to the same addresses (except for address 0).

3. Grounding

(1) Connect the instrument by one-point grounding to G
terminal (@ terminal). Don’t perform any jumper
wiring. Mount a grounding terminal board (earth bar)
separately and connect shielded cables, etc. to
ground, since only one G terminal is provided.

Category 3 grounding or higher
{(Lower than 100Q2)

* Grounding wire: Annealed copper wire of more
than 2mm?2 (AWG14)

* Grounding wire length: Max. 20m

* Grounding type:

Shielded wire

/f-Twisted paired cable
o=
O_ ‘j’g—j
@-‘

Grounding terminal board

Category 3 grounding or higher

Fig. 8-1 Grounding method

4. Instrument power supply

(1) Obtain the SDC200 power supply from a single-phase
instrument power source in such a way as the instru-
ment is not affected by noises as much as possible.

(2) It is recommended to use a line filter having an

additional insulation transformer, if noises are intro-
duced noticeably from the power source.
Be careful not to bundle the primary and secondary
of the power cable together or not to put them into
the same conduit or duct after taking a counter-
measure against noises.

Yamatake Corpration
model number E989017001

200/200V Recommendable
100/100V line filter
Insulation ZAC2205-000
Instrument  yeansformer .~ (manufactured by TDK)  SDC200
power supply
D @ 0
j" [—‘ ® enD
® G B

= Ground

Other circuits

Fig. 8-2 Power noise reduction method

5. Noise generation sources and
noise reduction methods

5-1. Noise generation sources

(1) The following noise generation sources are generally

presumable:

Relays and contacts

Solenoid coils and solenoid valves

Power line (higher than 100V AC, in particular)

Inductive.load

Motor commutator

Phase angle control SCR

Radio communication equipment

Welding machine

CASRCORORORSRORS)

5-2. Noise reduction method

(1) ACR filter is effective for quick-rising noises.

* Recommendable CR filter Yamatake Corporation
model number E989010001 (953M500333311
manufactured by Matsuo electric or equivalent)

(2) Avaristor is effective for noises having a high crest
value, Be careful since the varistor is shorted, if it
becomes defective,

+ Recommendable varistor Yamatake Corporation
model number E968010471 for 100V use
E968011821 for 200V use

Noises having

Quick-rising noises a high crest value

=]
o0—0 o—0

\ ;
\ {
\%) %/

(]

Yamatake Corpration model number
E989010001 (953M500333311 manu-
factured by Matsuo Electric or equivalent

V0
~—

Relay. o\——o o—q |Relay

/

\ [
L \J

Yamatake Corpration model number
£968010471 for 100V use
E968011821 for 200V use

Fig. 8-3 Noise reduction method

I For terminal connection |

Use terminal connection, use solderless terminals conforming
to M3.5 screws

$4.3
Less than 6.6 Less than 7.3
L——H
9.0

18.6

(Note) Use circular solderless terminals so that cables are
not disconnected from terminals, if the instrument is
mounted at a place subject to noticeable vibrations
and impacts.
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10. EXTERNAL WIRING DIAGRAM

Nole1: Option - Nole 4: When lhe RSP input is changed Irom 4 to 20mA DC o 110 5V DG, itis
Nole 2 Recommendable modulrol motors are M804F and M448, E. necessary lo change the terminal wiring method, and al the same time,
Instrument Use an auxiliary relay without fail when a 100/200V AC type change the setting by selup C18.
gg\;’:;zlil\)lpzyc modutrol motor is used. Note 5: For the selection fable of RSW SW1, 2 and 3, sec pages 19, 20 and 33,

Note 3: Outputs 1 and 2 can be set by setup C30 on the heat/coo! control,

|

ise fi ‘Frame
Noise fiter GND GND EVioutput  EV2output —Outputterminals-
(relay contact) (relay contact)
| — =
| e { { ' ¢ 0D (Relay output) type
§ no° & One —
o;@g@cg@cj@&!@ 567@ A R
' o o =
| @ @ i
Signal-receiver
‘ i 41020mA DC
: ‘——* Load resistance
@ @ @ Relay contact EV3 Event 6002 max.
SW1.- SW2 - SW3- COM. output output Auxifiary output
Contact rating Contact rating
250V AC 5A 250V ACD.5A" Note 1
Note 1

2G (Modutrol motor drive output) type See page 66.
In case of MIO4F, M944B E

l—oéo‘l v

— PV input terminal @8-G0

T/C type RTD type _ Voltage type Current type * ’ 24V C Pl
il e AC - = =
280 000 689 ® @ - —
v / OERONONONONE Signal-receiver
)7,:( i ._E( D 410 20mA DC
¥ \/ VI + = -+ Modutrol motor MSO4F, M944B, E '-°6"‘30’;f‘rf1‘::°e
Signal generator Signal
0 to 10mV DC generator Modutro! motor drive output Note 2 Auxiliary output
1to5VDC 4 to 20mA| Note 1
1010 10mV DC In case of M945B
‘% |favoltage input is applied to the current terminals, the insturment may cause . 6 -
a trouble. @ @ ®)
LS -
RSW terminal — =
RSP input terminals@—@ {Note 1, 4}— @_@ (Notes 1,5} Y
4'to 20mA DC type * 1o 5V bec ND@ _y Signal-receiver
he : e . 1 41020mA DC
@ @ @ O @ @ @@@ @ o Modutrol motor M9458B, G Load resistance
/ l | I | 60002 max.
=€ ) B ) SW1 SW2 SW3 CoM Modutrol motor drive output Note 2 Auiliary output
= + + - J) <L (L Note 1
Signal Signat
generator generator Separate the wiring cable of motor power terminals @@, @) and
4 t0 20mA 1105V 0C @ from that of the feedback resistor terminals (D, 9 and @
* [f a voltage input is applied to the current terminals, the insturment may cause a trouble.
— Communication terminals @—@ {Note 1)
SDC200 which is furthest from CMC SDC200 which is furthest from CMC
SDC200 s provided with a terminating resistor. SDC200 is provided with a terminating resistor.
RD 8D SG +om 86 e ] R SG + e sG
680 080 680 & a8 B ® &
RN Ay | ‘ N e o
\
Y / [ \
SD RD SG + — S6} 1L Torminati
Personal CM300/400 )| ~ Terminating resistor 1 11 1% ,—] r—l r:Srirztlg? ing
computer etc. Master station a0 2500 VOB DOB®®® ® @] 202500
- RS-232C type RS-422 type SCM for MX100 W
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__ Output terminals @ to (8

+ -
@ O @
£C

-+
Signal-receiver
410 20mA DC
Load resistance
60002 max.

Current output

5G (Current output) type

NO™ O NC

. -
BO0O06O6

©

£V3 Event output

250V AC 0.5A
Note 1

=

- +
Signal-receiver
410 20mA DC
Load resistance

600 max.

Auxiliary output
Note 1

5K (Heat cool: Current + Current) type (Note 3)

o+ - [No:~ o™ =
® 000606 ©)
_;( D ):1.__
' c
Signal-receiver Signal-receiver
41020mA DC 410 20mA DC
Load resistance Load resistance;
6002 max. EVa Event ?utput 600Q max.
Contact rating
Output 1 250V AC 0.5A4 Output 2
Current output Note 1 Current output

+
®
;(

-+
8SR load
(WN4104, B elc)
Signal input
22.5V DC +£10%)

Voltage output

6D (Voltage output) type

‘NO O NC

®_

EV3 Event output

Contact rating

250V AC 0.5A
Note 1

-" | : +=
IO V00606
C

-+
Signal-receiver
410 20mA DC
Load resisténce

600$2 max.

Auxiliary output
Note 1

9K (Heat cool: Voltage + Relay) type (Note 3)

i e
® 06 00
< D) C 1
-+ -+
SSR load Signal-receiver
(vgmwlx, B elc) 41020mA DC
ignal input Output 2 Load resistance|
22.5VDC£10%f  Relay contact output 600¢2 max.
Output 1 Contact rating Auxiliary output

Voltags output 250V AC 5A Note 1

3D (Heat cool: Relay + Relay) type (Note 3)

BK (Heat cool:

Current + Voltage) type (Note 3)

- +
Signal-receiver
41020mA DC
Load resistance
600Q max.

Qutput 1
Current output

o
OO0 @

Quiput 2

Relay contact output
Contact rating

250V AC 5A

Signal-receiver
41020mA DC
Load resistance|
6000 max.

Auxiliary output
Note 1

1 ._L_( D] C )—__\__ (@& 1
-+ -+ -+ - 4+
Signal-receiver Signal-receiver SSR load Signal-receiver
410 20mA DC 410 20mA OC (WN4104, B elc) 4t020mA DC
Load resistance Load resistance| Signal input Load resist
Output 1 Output 2 600 max, 600X max. 22.5V DC £10% 800€2 max,
Relay contact output  Relay contact output o
Contact rating Contact rating Auxiliary output Output 1 Output 2 Auxiliary output
250V AC 5A 250V AC §A Note 1 Current output Voltage output Note 1
AK (Heat cool: Current + Relay) type {Note 3)
Caution

If a voltage-mode signal is applied to the PV
input terminals (terminal Nos. €9 and @0,
or RSP input terminals (terminal Nos. G
and @9) by mistake, a large current may
flow, thus causing a trouble. After checking
if the current input source signal is properly
output within the range of 4 to 20mA, con-
nect it to the current input terminals of
SDC200.
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Caution on combination with data input instruments

When the output of SDC200 is input to an A/D converter, analog scanner, or other instruments,
a trouble may occur due to a dispersion in read data. To avoid such a trouble in advance, it is
recommendable to take any of the following remedial measures.

Remedial measures:

1. Use a low-speed integral type A/D converter.
2. Insert an isolator having no switching power supply between SDC200 and A/D converter.
3. Apply equalizing processing by a personal computer during data reading.
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AT:

AUX:

A/M:

CP:

DEV:

DISP:

EV:

EV1:
EVa:
EV3:
LSP:
MAN:

OH:

oT1:

oT2:

OUT:

Description of Abbreviations

Auto Tuning. Automatic adjustment.
Optimum PID numerics are automatically set
by arithmetic operation.

Auxiliary output.
There are four kinds of auxiliary outputs; PV,
SP, DEV and RSP. '

Auto/Manual.
Automatic mode/manual mode.

Current proportioning.
Continuous current proportioning output of 4
to 20mA.

Deviation.
Process variable (PV) minus Set point (SP)

Display.

The contents of the 4-digits indicators on the
right side are changed over by pressing the
DISP key.

Event signal.

On-off signal which is output according to
control status. Used as alarm input, control
event, time event, etc.

Event 1. Signal 1. Same as EV.
Event 2. Signal 2. Same as EV.
Event 3. Signal 3. Same as. EV.
Local Set Point. Setvalueby frontpanel keys.

Manual. Manual mode.
The % output value of 0 to 100% is manually
output during running.

Output Low.
Lower limit of output (manipulated variable).
The lower-limit value of output is set.

Output high.
The upper limit of output (manipulated vari-
able). The upper-limit value of output is set.

Output 1.

The output ON-OFF status is indicated under
ON-OFF control or time proportional control.
On the heat/cool control, OT1 means either
output of the heat side and cool side.

Output 2.
On the heat/cool control, OT2 means either
output of the heat side and cool side.

Output.

For example, when the output is 4 to 20mA,
the output is indicated in the form of —10.0 to
+110.0%.
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PARA:

PID:

PV:

RDY:

READY:

REM:

RSP:
RUN:

R/L:

SET UP:

SP:

SWi1:

Sw2:

SW3:

TP:

Parameter. Variable.
A variable is set to a desired numeric.

Three Mode Proportioning.

P: Proportioning. Proportional action.
I. Integral. Integral control action or
reset action.

Derivative. Derivative control action
or rate action.

D:

Process Variable.
Measured value of thermocouple. RTD or
linear input.

Ready. Running standby, or preparation.
Standby status before running (no manipu-
lated variable is output). Setup or parameter
is set in this status.

Ready. Running standby or preparation.
Same as RDY.

Remote setting input. Externally setting
input.

For example, the value set front panel keys is
not used, but the input of 4 to 20mA DC is
applied externally, and this value is used as a
set value. '

Remote Set Point. Same as REM.

Running. Control running status.
Opposite word to Ready.

Remote Set Point/Local Set Point.
Externally setting input/setting by front panel
keys

Setup. Prearrangement.
Basic setting of direct/reverse control action,
and input range, elc.

Set Point. Set value.
Set point for controlling temperature, for
example.

Remote Switch 1.
External switch 1

Remote Switch 2.
External switch 2

Remote Switch 3.
External switch 3

Time Proportioning.
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.
WORK SHEETS FOR SDC200 SETTING
Client 1. Model No.
I S I D \ Cl 2 | 0 l 0 | I l | | | I | I | l I Person in charge of instrumentation
Person in charge of business
I Tag Name | | Date
1. Setup
Display, set value at Display, set value at
No. delivery from factory ltem Set value by user | | No. delivery from factory Item Set value by user
— Key lock - — — Manual operation output — —
|L u'| | 0: No key lock is provided if_ 'fl | . I:'_ u'| :" 0: Bumpless l"_ 4'; :¢'|
1 | 1:SET UP change is I . Preset
| I l’-‘ disabled | | I | | L ’ l | |
2: Set data change is :
1 disabled =1 e Preset manual value =1 e
3: DISP only is changeable KR 0'to 100 (TP type) I£] ([~
4 tg:; valueéghanlgetgnd 14 I I 7| |10t 110 (CPtype) | | |
number selection S
are enabled DISP and
) AM keys and usable I ',- ',] ,:; I g%rét;ol output in Ready | ’,- ',| q l
— = Temperature unit ~ | — 15| &= 5 Y = T
Il = I ! Fad =] re 0 to 100% (TP type)
R F g 0: Centigrade (°C) I l l l ] ‘4_, ~10 to 110% (CP
2 | I | | —1: Fahrenheit (°F) I | | 0to % (CP type) l | 1
L Set this item in case of " :
. = - Cool side control output in | [= —
, D:I:El T/C or RTD input 4 IL ’ll'l:' | Ready mode |’l_ ‘llb |
16 l I,-, 0 to 100% (TP type) | | |
lat] [-10 to 110% (CP
| =T = Control action 1 = | > (OP type)
3 e | 0 g.everse action b= |t 1 € 7 Event in Ready mode —
| | |’,-', 1: Direct action | | | |’- ¢ | ‘ | 0: Operated H
= ’ 17 | | 71 | 1: Not operated
Ll
l‘- ) ,I | Type of PV range - ,_,| |
| 4 N Already set when model | |= | ¥ Fed BRI Type of remote SP input it
' [ 1] number was designated I | | |t |,:; l 0:4to 20mA |I_
18 I | =1 | 1i1tosv
%]
l ad | [ Linear PV decimal point Fad g
= position |I... = I | Remote SP in
— = put — —
| l |,_‘-,' o: I 1 ] L 1’| '3’} lower-limit setting % L 4’] SI
5 1: 19 | | |-1999 to 999U | l J
: . [
a[L[T]
3: ' =1 =1 Remote SP input — | =157
|I’_ ':“:_v' [ upper-limit setting % r‘_ ’:’ !‘_l’
= Linear PV lower-limit == 20 | ,| ,-,l 71 | 1999 to 9999V | |
6 Il_ p_‘tl | ~1999 to upper-limit U P =] | AL
| !"-" I | | =T = Type of auxiliary output =1 = «
|;_ ;‘_"| 'l 0: PV |I_ ’:l l!
— | = Linear PV upper-limit — =l [1:8P
7 Il‘_ :l | Lower-limit to 9999U [}_ ’I I 21 I |’-‘ g gg\r-( | | 1
q8lge | 1 4:0UT
5: Motor opening
el = LSP setting system —
I’- =g | 1 0: One point of LSP is used |1_ P I ‘ T = = Auleiary output lower-limit | [= :,l -.-,l
| |,-g 1: One point of LSP and I | | e |2 |1: ’ setting % [ =gl ey
L2 direct change are used 22 I |,-, -1999 to 9999U | | I
8 2:2 to 8 points of LSPO to ]
LSP7 are used
3: After a numeric is set in d B Auxiliary output upper-limit 1 = =
2 above, it cannot be e |= \:’ setting % [ gl |
changed 23 l ‘,| 5’| 7| |18 te 9999V | | |
=T SP limit lower-limit =T —
g | = - ] I 0% to upper-limit |’- - ’ | 1= Auxiliary output in Ready | =T =T, ¢
[Tz [T] CI2[H] || mose MNEE]
l I | | 0: Output operation l | |
— — 24 =) continuaiton
ot sp Ilmrt. upper-limit _ogre 1: Setting output in Ready
I €|t Lower limit to 100% FS of | |4 X rmode
10 «|re] ] | range
L{Z]Z | 1]
=1 =] = Setting output value in 1 ==
g Control output setting in =1 ¢ I". !:’, h | Ready mode ’l. = | h ,
|'_ case of PV overrange I;_ [ ! { ’ 25 , l |l‘i ~1999 to 9999U | | l
1 0: Not provided | | ' l
1: Provided
Fad LSP selection count and 1 = -
— Control output in case of =1 (= Il_ = PID group selection by ‘r_ = |)_’1 |
|;_ PV overrange P ( |;: | 26 l I |n extemal SW I | |
12 0to 100 (TP type) | | | = |0,24,8PIDI1,3
—-10 to 110 (CP type).




Display, set value at Set value by user
i t by user | |No.| DISPIay Item
No.| Display, setv?lt:oa ltem Set value by us *| delivery from factory
delivery Tom fectery —— Communication address 0, | [ =T = "
- =1 = SW1 assignment > "l .'tl 'll 1 10 254 [ =
NS A =T [ 11
7| = ] et
et P
l I =T=TS Transmission speed IT- :‘,I':.
! = : [ =a =
P B = SW 2 assignment Id =0 R I,_| 0:9600
D2 = | 1:4800
h |20 e ..| .‘ | 32 | I T |2 2400
28 fo :
| | ":" 3:1200
=T =1 = Communication code i :,| :,|
—— SW3 assignment g :,ln't l H :,' ‘ :,' 0: 8-bit even parity, 3 stop | [in | Z(| =¥
|I‘ I"'l' '] - = T | 33| = I l I,-, 1: 8-bit no parity, 2 stop l J
29 | 1= tat
= .
| [ & |
; = — Thermocouple cold — ,_,1, ,1
Heat/cool allocation = = e re junction compensation - 1 | ot
=N T T p T |t j
,’ -,' ,‘,’ 0:1 > Heat 2 - Cool P = Y 0| = =1 | 0 Inside
30| = -‘ 2 B 1:1- Cool 2 Heat [ 1] LTI |7 Coe
=
'y *
Y . . d ¢ ®
2. Parameters
. Display, set value at ltem Set value by user
Display, set value at Item Set value by user | [No.| it e factory
No
| delvery fom factoy ON/OFF control —
— - |1 gl
PV filter constant =1 | ’ | r | 11 I,_ I Z | | 010 100U =} |’ |,
|,"-' ! I,’_ i,‘:- 0.0to 120.0 seg | :.I i- =11 | 'I Iﬁ T
" TEE | 5
P4
T =i Positional proportion
= | | PV bias =] |' "."' I | = l,- For the dead zone, see
IFlE[! R | S0t 100 ERAE o el oA
2 i | | I | |':vJ'.4 0.5% to 25.0% output
R
=1 | Heat/cool
r g AN IR Y v f
BEER [ JFT L] || [leflf TFIE] |rorinesonszom.so
3 A [ 1] | 1215] | %4800 to 50.0% output
Wk
Event 1 S| oo
T T2 To=c] | Bemote SP bias l gy | } |"'l | ’i: ". I ,’ I Type of event |;_‘_’ = | v |
|i‘ l:1|ﬁ )| | —1999 to 9999V = | 41| U= -l | |n Note 1 | I
4 =t
[T |
— Event 1 ready = _,l 4!
( Time proportional output - ‘.’| I |;" !"'l’l t’| 0: Ready is not provided I'- A
|’: ':'| I cycle = 12| = ‘l I 7| | 1: Ready is provided l I l
5 | I «1 73| | 5 to 120 sec (relay) | | | Il
1 11 10 60 sec (voltage) ‘
- = = Event 2 ’ =l | :1|
1= Time proportional output 2 ‘ _ '_t|,I'| == |:: | Type of event iz |e s
B: :'IL'l cycle ALY 13 [T 15 | [T1
6 | | :lri 5 to 120 sec (relay) l | l ol
12 1 1 t0 60 sec {voltage)
imi — = Event 2 ready g _,| ]
' Control output change limit | _ | N l’, |l"' ,_’1|'.ll 0: Ready is not provided = | =
[z |l IL | |00 05 5o L "|‘ ]‘ 14| = ‘I 'I‘ =1 | 1: Ready is provided 1]
7 Iaf
G !
- Event 3 =l | =X
- 2] | Initiat out ) o | I = I Zl- l = ‘ Type of event [;_ = | = |
|I l_lil_li:: 0 to 100% =2 =~ 5] = | I I"’ Note 1 | | |
? [ T1E [ 11 X
- Event 3 read =]
— 7] | Reset PID ) [_ ._—,1. |_t s\t |-,’ | o;‘l;eadyisp?'lovided "': E‘l.tl
|l' I‘”ll‘ |l:' O:Initializedwh;nS!Pls L | ll i.' 16| = -| -l =1 | 1: Ready is not provided | | |
Fal changed, and no H
I l 14-' initialized when SP value
: is set \ i i : i : Deviatio direct action
initialized i 3 ctaction 1:PVreverse action 2: eviat ) 0
o 1: Not initialized in each g’ Note 1 g B\e/v?;?o reverse action  4: Absolute value deviation direct action
S e change,an : lue deviation reverse action 6: OUT direct action
SP setting 5: Absolute value de > o 6: RSP reverse aetion
2: Initialized in each case 7: OUT reverse action 8: RSP direct actlor} 9: revel aoton
“of P change and SP 10: Alarm 11: Auto tuning 12: SP direct action 13: SP reverse
setting .
RSP tracking | l I 1 _
’ Pl l ,‘- ‘ )= | | 0: Not provided U b= |7
17 | -| 1: Provided l | ‘

X




Display, set value at

Display, set value at

No. delivery from factory Item Set value by user No. delivery from factory ltem Set value by user
= | RSP ramp T — = = Input at motor full close — ~ 1
~ ";":‘1 0: Note provided ‘T— -l,-l,‘-,' "T,' -‘L |:_ time I’T'l _lLJ’_
8 =1 | 1: Provided 25 Tl | 0to999 | ‘ |
[ [ 1 11 212
— | LSP ramp — — ~T 7= | Input at motor full open I} 1=
19 U_ 'l;’l;": 0: Not provided |L '.l‘ll‘t 06 lr’t‘ - Ll’l: ‘1| time K "|;_1 "~
1: Provided 0 to 999
| 1 [& | [elzla
— SP ramp rising gradient r— = = Indication of 0.1°C/°F in AT
5 ,'-'|,'_,' l 0 to 999U L= |,f_ H l = ,‘-" I temperature =\ | i
20 l | =1 | 0 to 999.9U | | | 27 l l 7 | 0: Not provide | | I
L= tat| | 1: Provided
== SP ramp falling gradient d =10
l; ) II: l 0 to 9999V -~ ll_"l | = Auto tuning selection =1
21 I 71 | 0tog9s.9u I l l ~ .:l | 0: Not AT run Il =
[%] 1: AT run
In}
3 [ 1 IE] |2 AT run dificuttto [ ] ]
] ) SP ramp unit setting — ) overshoot
00 ‘:' r‘" - I;: 0: U/min  1: 0.1/min I,‘ '-4| - \':
2: Uthour  3: 0.1/hour — —
l | ,_‘7 | l | ol [~ A.l control il - |7
3L L. | | 0:Notused Il I
i ) Lower-limit of green belt =T ] 29 I l o 1: 8mart tuning Is used l | l
" |:: a\-';_ 0to 100U E;;:;I-;_
[ [ 15 [ |
= — Leaming function i )
e I;T': ) \'lb 0: Not leamt ""l ’ |“I::
= 1| | Upperdimit of green beft | (=T, ot 1: Automatic end of
oa| L= v = {r7| |0to100U = = el 30 l | IE leaming l
l | g l | l 2: Manual end of leaming
L] L] L] L] L . L] e
3. Events
Display, set value at Display, set value at
No. delivery from factory ltem Set value by user No. delivery from factory Item Set value by user
— Event 1 set value Event 1
)
’ ‘;‘: 1' l Note 1 7 ‘,_-,' ,'_l ,’l 00?-d;g;ygtime "_4 :_\ ’l
A= - o sec
al=]vl= [ 118 L]
=T — Event 2 set value = Event 2 -
2 l:‘: ;:’I Note 1 8 r,:,' L l ,:'| g)n-dge;zyg time l::,' ,'_ I,:’l
T =T to sec
alal=l= [ [z L[]
—T = Event 3 set value - Event 3 —
3 |,‘: :,' Note 1 9 \r_‘l’ :_ 1_" On-delay time p_-(’ ;‘_ |:"
— = 7| | 0to 9999 sec
alal=l= | 112 | ]
= Event 1 hysteresis —
‘7.4' "._.,'I'_.,\ ¢] | Gther than OUT:0 to 100U P.; ':}I‘_ I ]| wote1 Pv: ~1999t09999u RSP: ~1999 to 9999U
4 l | l‘; OUT: 0.0 to 10.0% I | DEV: -1999 to 9998U OUT: -10.0 to 110.0%
= |DEV] : 0to9999U SP; -1999 to 9999U |
. . " o 2
T T Event 2 hysteresis TaTE = U: Industrial unit such as °C, kgffcm®, and mmHg.
l;ﬂ = \ = l;: Other than OUT: 0 to 100U | )7 | Z¥ I == The decimal point position is interlocked with C5.
5 T OUT: 0.0 to 10.0% l | |
HHE
—T =, | Event 3 hysteresis =y =
- ‘:.'lb ='| | Other than OUT: 0 to 100U U-{ ‘:.’|';7|:.’
6 | |,; OUT: 0.0 to 10.0%
- [ ][]




4. PID
Display, set value at . Display, set value at
No. delivery from factory tem Set value by user No. delivery from tactory Item Set value by user
| Proportional band 1 — = =1 | Manual reset 2 — =
P [}
; ~ T l ‘ 0.0 to 999.9% (TP) -1 A L S| - || ot 100% ~ e =g
0.1 to 999.9% (CP, = .
Jo15lE LR [] Hf] [ ]
Integral time 1 1 — ] | Brake 2 —
’ “l :" 0 to 3600 sec H -‘ ,'l ; lT_ ,-l-l,:’ 0030 [
2 I l =1 | No integral contro! action is 5 l I =1 | (non-function when set to I l l
=] | provided when setto 0 l l =) 1 0)
21-1 1 ||o%m0see | -1 [E[L]-12] oo AR
3 l | | No derivative control action l 16 =1 | (non-function when set 0) | ‘ l
I if| | is provided when setto 0 l | l'-'
) P Control output lower-limit 1 ) ¢ Proportional band 3 I =
= AN l - . ¢! 10 to upper-imit % (TP) =T el I 0.0 to 999.9% (TP) — |- ‘ =
| |-10to upper-limit % (CP) 0.1 to 999.9% (CP)
4 Rk | | [ 1]
IHH Integral time 3 ) -
0 to 3600 sec I . = |
) P Control output upper-limit 1 Y !\lo intggral control action | l
=2 A el K Lower-limit to 100% (TP) = is provided when set to 0
T/ | Lower-limit to 110% (CP)
5 €]t |1t Derivative time 3 P =
- 0 to 1200 sec == i =
.nn No derivative control action | l
is provided when set to 0
— Manual reset 1 —
~1E|=] ! |ow00% ~lE]-] ¢ Control output lower-limit 3 - -
6 l IS = 0 to upper-limit % (TP) =t \- =
Jm —10 to upper-limit % (CP) l
Brake 1
) ) [
7 I: p‘l'. 1’ 0to 30 =T (
Iy (non-function when set to 0)
I l'-" | l l Control output upper-limit 3 v, =
Lower-limit to 100% (TP) o T X
Turbo 1 Lower-limit to 110% (CP)
:'::;‘_:'l- o0 ,’;,‘.’l-l { [l
8 | | (non-function when set to 0}
[ 1 1&g .
= Proportional band 2 — - Manual reset 3 = -
F‘:' - l,:’ 0.0 10 999.9% (TP) V" - l,: 010 100% mlEl=lx
9 Tl | 0110 999.9% (CP)
qo1ElE | |
= Integral time 2 — Brake 3 -
! -l,;’l 0 to 3600 sec ! -l,:’ 01080 = r’.-l:;.
10 7 [ No integral control action is (non-function when set to 0) I |
I | 1(| | provided when setto 0 l l
¢ = Derivative time 2 P Turbo 3 Y
» ‘7;7 'l;:l 0 to 1200 sec ] ‘ (()to:?o N o Peg i X
No derivative control action non-function when set to
=
| l l'-" is provided when setto O .. ..
= ‘l \ - l,‘_',l gﬁgtﬂﬂpﬁﬁ:&:&w&g;m“ 2 = ‘l l - l,:l TP type: Time Proportioning type relay output or voltage output
= “l | 7751 | ~10 to upp-limit% (CP) = “l l l- CP type: Curment Proportioning type current output
12 hut
] = Control output upper-limit 2 I
E ,-,l - I,j_' Lower-limit to 100% (TP) = r’,. - l,:
T Lower-limit to 110% (CP)
13 o |t | |
%]
HEEE




5. SP setting
Setting of 1 point of LSP Setting of 8 points of LSP
Display, set value at ) Display, set value at it Set value by user
No. delivery from factory ttem Set value by user No. delivery from factory em v
=T ~ | —1 | Set value of LSPO — | 1=~ —
I Set value of LSP P7 :”I | 1 E_' 'Ul-l"-" ‘ IE’ 'U|- I}
1 —- = —
el [ B | [
— | Set value of LSP1 — | 1=
=T Set value of RSP ':l""'l ‘:._.' ‘u‘- ! [ ‘u|-| !
B | EE ]
- - I,: C’I'l" Set value of LSP2 ‘L—' PI"‘I.
= Designation of PID group p— = 3 =Bl = P
| gy =
R | =L HEE |
Fli lef] ¢ Pl
[T~ K ) p—
li; PI'I:: Set value of LSP3 “,.:’ "_,I -I:’,
—r Designation of PID group =T 4 = “_’
PSR ] forRee [~ 1517 [ 52 [ 1]
F'“‘ lﬂ'l { ":'ll" |L"l = ,:,I ]U Set value of LSP4 Ij: C'"l“
=l Dl el |7 (
5
[ sl L[]
|C' ‘-,|_|,:’— Set value of LSP5 5 F,l_lg
6 = =
[ 1s]@ [ ]
| — Set value of LSP6 = v 5
1 ER-15 clel-1&
. [ [5]T L[]
E P: F’"l -', Set value of LSP7 |5 F,I_I -;,
! 8 |
Set value of RSP = |
. lﬁ- _'Tv|' "
9
[ 1]
| Designation of PID group — ':,| _ ‘ Ix]
10 of LSPO AL e
]
— T Designation of PID group = | ¢ ¢
“ [S]P[=] ! |orise [5]=]-] ¢
CHAEE Bl et
— T = = Designation of PID group = -
o | [GIFI=1Z] |orisrz EERE
P[] ¢ E]
=T~ =7 | Designation of PID group = = ':’
s |22 =13 |orisre g Ll el =
IR e
— Designation of PID group = | ¢ | )
1G5 1M forisee” BHEEE
CAEE Pt 1o
— — Designation of PID group l — | i | —
[ I i I
o | 15]1P]-15] |oises 5F-15
HHEE Al
— 1 — Designation of PID group — —
i |52 |&] |orisre =Gl el =
A Al =
— 1 = Designation of PID group d =] -
ol L= F[=] 7| |eriser 251
CEN Bl 1
=1 = Designation of PID group C—IE,I
18 IT' &' :L"| of RSP =in
AEIE A




Functions of Keys

See pages 21, 23,
and 42 to 49

See pages 21, and
30to 41

Main set value E(I)E‘)Si:::ttrol Event setting Display content lr\g?r;rc])tse?tlt.lggal Run/Ready
selecting key selecting key key selecting key selecting key selecting key
key key key . key key key
+ ¥ B + v v
1. Set value of LSP 1. Proportional band 1 1. Event 1 set value st display: PV .
2nd display: SP Remote Running
‘S 'UI "E'I "l "!E "\ MES S s
: Lighting
[ [sle qa72le CIEIEIE LED : ;
+ v } +
- Ny y Local Ready
2. Set value of RSP 2. Integral time 1 2, Event 2 set value 1st display: PV
SPay. SP (stop)
3 , == 2nd display: SP
- =t - pat
l} 5 |' " I 'I |? = | DEV. Flashing See pages 15, See pages 21,
[ ][] [ 118 EIGIEIE LED 21and 33 23 and 68
y + v ¥
1 ll 1 ]
1 1 ! '
‘ v H ' Running Preparation
o - " - | | automatic/ for numeric
. Designation of 18. Manual reset 3 9. Event 3 on-delay st display: PV Manual change/Store
PID group of RSP time L’ :nd display: SP selecting key key
- = P .
EEGE BEEE EIRE] Lep ¢ Flashing
Is}
Pl" ldl { 1 ISI’-’ l | IU Green belt: Flashing key ENT . key
I See pages 21, 23 See pages 21, 23
and 54 to 57 and 50 to 53 + +
1. Set value of LSP 0 See
pages 21, 256 N
- and 27 Automatic Preparation
lg F,I _ \E running change
[ Is]Z i !
' Pargmeter Setup setting Multi keys
setting key key Manual )
2, Setvalue of LSP 1 running Store
‘; al — l ] SET v See pages 21, See pages 21,
=ik i PARA] key ke key 33 and 68 24 and 29
5 Y Up ) ey @
[ [l
+ v v
? 1. PV filter constant 1. Key lock Moving the set X
i - item up and down, Auto tuning
1 £ l Ll T ;| | or right and left run/ Stop
18, Set value of PID [ 18]3 | 118 — selecting key
L group of RSP
; : !
e AT | ke
pl,: ldl [ 1. PV bias 2, Temperature unit 27277 Y
OV [ Py
See pages 21, 22, L I’ |’ ¢ = l I gg"z‘fiﬁs i;’ gg’ M
d 58 to 65 ['lg ] Sed il
an u 2 57 and 65
Run
+ v
1 1
i i I
‘v '
28. Indication of 40. Thermocouple
0.1°C/°Fin cold junction Stop
temperature compensation
= Fl| I Iz" 0_:',‘_"' See pages 12,
I l ‘ I =] 21, 44, and 70
o t to 74
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