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To prevent accidents arising from the use of this controller, please ensure the operator who
uses it receives this manual.
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Shinha NOTES TO USERS PC-900

*kkkkkk Notes to users *kkkkhkk

Before operating this controller, please understand about following matters.

4 )
f’i\. Warning
Turn the power supplied to the instrument OFF before wiring or checking. If working or
touching the terminal with the power switched to ON, there is a possibility of Electric
Shock, which can cause severe injury or death.
Moreover, the instrument must be grounded before the power supplied to the instrument
is turned on.
\_ _/
N
.& Caution
Do not apply a commercial power source to the sensor connected to the input terminal
nor allow the power source to come into contact with the sensor.
J
\

-
.& Notices

+ Set-up of the Rotary switch and the DIP switch inside the controller is
required before the power is turned on. The product is factory adjusted as
[Sensor input: K, Control action: PID (with Auto-tuning function), Heating action,
Alarm (A1): Pattern end output, Alarm (A3): High limit alarm output, Alarm (A4): Low
limit alarm output, Unit:°C]. Refer to page 9, “Set-up”.

* It is recommended that the PID auto-tuning is performed on the trial run.

* It is advisable to utilize protective devices against such environmental conditions
which may cause damage to the device or the deterioration of its parts.

* In case of the PC-955 model, set the Open and Closed output time to meet the
specification of the control valve.
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Shinha MODEL NAMES PC-900

1. Model names
1.1 Explanation of the model names
Alphanumeric character to represent the function or type is applied to the | ].
[Example]

PC-9/35-R/M, E
Time signal output

Alarm 2 (A2) output
Relay contact output
PID control action

Standard model names

PC-9 [ 5 -00/M, [ Series name: PC-900 [96x96x100mm (WxHxD)]
Control |3 ; ; PID auto-tuning
acton |5 @ | ON/OFF servo output PID
Alarm action | i ! Alarm 3: High limit, Alarm 4: Low limit (*1)
'R Relay contact output: 1a 1b (PC-935) or 1a x 2 (PC-955) (*2)
Control output 'S | Non-contact voltage output (for SSR drive): 12" 2Vdc
A Current output: 4 to 20mAdc
Input 1Y Multi-range input (*3)

A2 Alarm 2 (including Pattern end output 2) (*4, *5)

LA Loop break alarm (*5, *7)

DR Relay contact: 1a ] Control output
c

DS Non-contact voltage ( SSR drive): 12*2Vd (OUT2) (*4,*6)
DA Current: 4 to 20mAdc

TA Current (4 to 20 mAdc) Transmission output

TV Voltage (0 to 1 Vdc) ]

C5 Based on EIA RS-485 Serial communication
C Based on EIA RS-232C ]

SVTC | Setting value digital transmission

TS Time signal output

BK Color: Black

Option

IP Dust-proof, Drip-proof

TC Electrical shock protecting terminal cover
Designated Input range
specification Alarm action

(Shipped as Cooling action, applicable to option DR, DS or DA
designated) Transmission

(See page 109 for the contents of the options in detail. )

(*1): 12 types of alarm action, no alarm action or pattern end output are selectable by internal rotary
switch and DIP switch.

(*2): The control output of the type PC-955 is available to the relay contact output only.

(*3): 16 types of input, Thermocouple, RTD, Current and Voltage are selectable by internal rotary

switch and DIP switch.

: This option is not available to the type PC-955.

: When option A2 and LA are applied together, the output terminal are common.

: This option is not available with a combination of the option A2 or LA.

: In case of PC-955 type, the LA lamp lights when abnormal status, but there is no output.

("4
(*5
("6
(*7

~ — ~— ~—



Shinha MODEL NAMES PC-900

1.2 How to indicate the model nameplate

. A
& Warning

Do not take the inner assembly out nor touch the terminal with the power supply on.
If touching the terminal with the power on status, there is a possibility of Electric
Shock which can cause severe injury or death.

N

Model nameplates are put on the case and the left side of the inner assembly.

Model nameplate (Example)

(1) e PC-935-R/M — Relay contact output/ Multi-range input
(2) [ A2 — Alarm 2 output

MULTI — RANGE
(3) NOo.XXXXXX

(1): Model name
(2): Option codes
(3): Instrument number (Indicated only on internal assembly)



Shinha NAME AND FUNCTIONS OF THE SECTIONS

PC-900

2. Name and Function of the sections
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[Fig. 2-1]

@ PV display
It indicates the Process variable (PV) with red display.
@ SV/MVITIME display
It indicates the Setting value (SV), Manipulating value (MV) or Time (TIME) with
green display. (The display can be changed by the kextond key.)
@ Pattern number display
It indicates the Pattern number with yellow display.
@ Program monitor indicator
During program control, green (.~ ) is lit when the PV is rising.
During program control, green (=) is lit when the PV is constant.
During program control, green () is lit when the PV is falling.
® Step number display
It indicates the Step number with green display.
® SV indicator [SV]
Green indicator is lit when the Setting value (SV) is being displayed on the
SV/MV/TIME display.
@ PC-935, Control output (OUT1) indicator [OUT1]
Green indicator is lit when the Control output (OUT1) is ON.
(With the current output type, it blinks corresponding to the manipulating value at
0.125 seconds of period.)
PC-955, Control motor Open output indicator [OUT1]
Green indicator is lit when the Control motor Open output (OUT1) is ON.



Shinho NAME AND FUNTIONS OF THE SECTIONS PC-900

PC-935, Control output (OUT2) indicator [OUT2]
Yellow indicator is lit when the Control output (OUT2) is ON.
(With the current output type, it blinks corresponding to the manipulating value at 0.125
seconds of period.)
PC-955, Control motor Closed output indicator [OUT2]
Yellow indicator is lit when the Control motor Closed output (OUT2) is ON.
@ Program control performance indicator [RUN]
During program control, red indicator is lit.
Alarm 1 output action (including Pattern end 1 output) indicator
or Sensor burnout indicator [A1/SB]
Red indicator is lit when the Alarm 1 (A1) output or Pattern end 1 output is ON.
Red indicator is lit when the Sensor burnout.
@ Alarm 2 output action (including Pattern end 2 output) indicator
or Loop break alarm output indicator [A2/LA]
Red indicator is lit when the Alarm 2 (A2) output or Pattern end 2 output is ON.
Red indicator is lit when the Loop break alarm output is ON.
@ Alarm 3 output action (including Pattern end 3 output) indicator [A3]
Red indicator is lit when the Alarm 3 (A3) output or Pattern end 3 output is ON.
@ Alarm 4 output action (including Pattern end 4 output) indicator [A4]
Red indicator is lit when the Alarm 4 (A4) output or Pattern end 4 output is ON.
Manual control indicator [MAN]
Red indicator is lit in Manual control.
@5 Auto-tuning action indicator [AT]
Decimal point (end of the right) on SV/MV/TIME display blinks during auto-tuning.
MV indicator [MV]
Red indicator is lit when the Manipulating value (MV) of the control output (OUT1)
is being displayed on the SV/MV/TIME display.
Red indicator blinks when the Manipulating value (MV) of the control output (OUT2)
is being displayed on the SV/MV/TIME display.
@ Time indicator [TIME]
Yellow indicator is lit when the Time (TIME) is being displayed on the SV/MV/TIME display.
Fixed value control mode indicator [FIX]
Red indicator is lit in Fixed value control.
Program control hold indicator [HOLD]
Red indicator blinks when holding program control.
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PC-900
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(1] i (Run/Program Key)
* Run key: Starts the Program. Cancels the Hold when holding.
* Program Key: Changes the mode from Fixed value control to Program control.
In Pattern setting mode, Clears the program.
(2] B2 (Set/Reset key)
» Set key: Moves the mode to Setting.
* Reset key: Returns to Running mode.
s (Pattern/Up key)
* Pattern key: Selects the Program pattern number.
* Up key: Increases the value on SV/MV/TIME display or changes the selecting item.
(1] & (Stop/Mode key)
* Stop key: Stops the program control. Cancels the Pattern end output.
» Mode key: Changes the Setting mode, and registers the setting data the same as
the m key.
(5] e (Display/Back mode key)
* Display key: Changes the indication on SV/MV/TIME display.
» Back mode key: Moves each setting mode to the reverse.
(] e (Fast key)
» Fast key: During program control, makes step time progress 60 times as fast as
usual. Makes the numerical value change faster when setting.
[7] matis (Hold/Entry key)
* Hold key: During program control, holds (halts) the time progress, and controls
the process with the setting value at that time.
* Entry key: Registers the setting data, and moves to the next item.
. (Advance/Down key)
» Advance key: During program control, interrupts the performing step, and moves
the step to the next.

* Down key: Decreases the value on SV/MV/TIME display or changes the selecting item.



Shinho SET-UP PC-900

3. Set-up
Taking the internal assembly out
Before the power supplied to this instrument is on, take the internal assembly out from the case
by pushing the hook (bottom of the instrument) to arrow direction and holding the notches.

[Fig. 3-1]

Using small slotted screwdriver and tweezers, designate the Sensor input, Alarm 1 action,
Alarm 2 action, Control action, Heating (reverse)/Cooling (direct) action, Alarm 1 and 2
standby functions, Unit "= or F and Program starting form (Automatic/Manual) change by
rotary switch and DIP switch by following procedure.

If the option A2 is not applied, the rotary switch A2 (SW301) is not equipped

Control action designation Alarm 2 action type designation
Heating/Cooling action designation Alarm 1 action type designation
Alarm 1 standby action designation Sensor input designation

Alarm 2 standby action designation

"C/F designation

Sensor input designation ) o) 45 ) 4 ) 45

Program start Auto/Manual @c’ @O’ @m
. . Var- Y% Var-dh% -

designation 0 0 0

' | SW301 SW302 SW3O3J
Rotary switch
OFF [oooraio—

—
| =
- |

ON -
SW304

DIP switch -

[Fig. 3-2]
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SET-UP

PC-900

@ The following items can be designated by the DIP switch (SW304).

Factory adjusted as all switches OFF.

[Table 3-1]
Item Sw. No. Designation Switch Status
Control action 1 PID (with Auto-tuning function) OFF
Fuzzy overshoot suppressing PID ON
Heating/CooIing 3 Heating (reverse) action OFF
Action Cooling (direct) action ON
Alarm 1 No standby action OFF
standby 4 _
action Standby action ON
Alarm 2 No standby action OFF
standby 5
action *1 Standby action ON
- OFF
TIF 6 —
F ON
K, J, R, B, N, PL-I, OFF
Pt100, JPt100 (with decimal point)
Sensor input *2 7
S, E, T, C, 4 to 20mA, 0 to 20mA, ON
0 to 1V, Pt100 (no decimal point)
M [
Program start 8 anual start OFF
Auto/Man Automatic start ON

» Make the switch No. 2 of the DIP switch always OFF.

*1: The standby function does not work if the option A2 is not applied.
*2: The sensor input can be designated by the combination of this item and the rotary

switch sensor input (SW303).

When starting Program in Program control mode

Manual start

: In case power su
Then press the

lied to the PC-900 is on, it goes to standby mode.
key to start the program.

Automatic start :In case power supplied to the PC-900 is on, the program is automatically
started from the step O directly.

10
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SET-UP

PC-900

@ The sensor type selection
Select the sensor by the rotary switch (SW303) and the DIP switch (SW304, No. 7).
and = or 't by the DIP switch (SW304, No. 6).

Factory adjusted as [ K, -200 to 1370C ].

[Table 3-2]
SW303 SW304 Type of Scale range
No. No.7 sensor SW 304 (No. 6 OFF) [ SW 304 (NO. 6 ON)
0
@3 OFF K -200 to 1370°C -320 to 2500°F
4
ikl 1| oFF J -200 to 1000 -320 o 1800°F
- 2
= OFF R 0to 1760°C 0 to 3200°F
4
S| 3 OFF B 0'to 1820°C 0 to 3300°F
el 4
{08 OFF PLI 0 to 1390°C 0 to 2500°F
y 5
%8 OFF N 0 to 13007 0 to 2300°F
Iy
AN OFF Pt100 -199.9 to 850.0°C -199.9 to 999.9F
4
Nk 7 OFF JP100 -199.9 to 500.0°C -199.9 to 900.0°F
0
@‘p} ON ) 0 to 1760°C 0 to 3200°F
1
i ON E 0 to 1000%C 0 to 1800°F
= 2
ﬁ» ON T -199.9 to 400.0°C -199.9 to 750.0°F
o] 3
e ON | C(W/Re5-26) 0 to 23157 0 to 4200°F
A 4 ON | DC 4 to 20mA -1999 to 9999
el O ON | DC0to20mA -1999 to 9999
4
e 6 ON DC 0 to 1V -1999 to 9999
o] 7
e ON Pt100 -200 to 850°C -320 to 1560°F

11
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SET-UP

PC-900

@ The type of alarm action or the pattern end output for program control can be designated by

the rotary switch SW302 (A1) and SW301 (A2)
If the option A2 is not applied, the rotary switch SW301 (A2) is not equipped.

Rotary switch SW302 (A1): Alarm 1 (A1) action or Pattern end 1 output.
Rotary switch SW301 (A2): Alarm 2 (A2) action or Pattern end 2 output.

Factory adjusted as Alarm 1: Pattern end 1 output
Alarm 2: No alarm action

[Table 3-3]
Alarm 1 action FSO\}\?%ZS)V\IQO Alarm 2 action Rsmvsl?% ‘IS)V\ltlo
No alarm action %]P’C’ 0 No alarm action Rl}i’ 0
4. 4
High limit alarm 2 1| High limit alarm |~2@5 1
% 2 Py 2
Low limit alarm ‘@’3 Low limit alarm ~$&
x 3 x 3
High/Low limits alarm »@’3 High/Low limits alarm :&
A 4 4
Hi/Lo limit range alarm :ﬂp’f Hi/Lo limit range alarm R]P’;”
4
Process high alarm h@” S Process high alarm l@’ S
Process low alarm :@'3 6 Process low alarm :ﬁ’ 6
& 7 L 7
Pattern end output °§>’3 Pattern end output :ﬁ%

When the set-up is completed, insert the internal assembly into the case.
Surely insert the assembly until it is locked by the hook on the bottom of the instrument. (sounds click)

Do not make a mistake about the top and bottom of the internal assembly.

If inserting the assembly into the case by force mistaking the direction,
the printed circuit board may be damaged.

12
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MOUNTING TO CONTROL PANEL

PC-900

4. Mounting to control panel
4.1 Site selection

Mount the controller in a place with:

(1) A minimum of dust, and an absence of corrosive gases.
(2) No mechanical vibrations or shocks.
(3) No exposure to direct sunlight, an ambient temperature is 0 to 50T (32 to 122F)

and it does not change suddenly.

(4) An ambient humidity is 85%RH or less, and non-condensing.

(5) The controller should be away from the electromagnetic switch of large capacity or cables
through which large current flows.

(6) No water, oil nor chemicals and their vapor directly splash.

4.2 External dimension drawing, Panel cutout drawing

PIN PV
I_il — —, —, —, A/sB
Y0 =YooV o =Y o) ™
STEP SV/MV/TIME
= 7 a
g
—< N . . )| EHww

g

ILE AT

TME
D
3

=
T 2 RUN
[ RUN | [ PIN |
LPROG | & | (amsTd] |
[ stop | [Cose ] [Chowo ]
RST | [_MODE | [ B.MODE
PC Sks

[= =
T 1 sV

HIE

0 96

o

10

\FIFIFIFIFIFIFIEIFIEI)

091

106.2

100

[Fig. 4.2-1]

4.3 Mounting

Mounting panel thickness is 1 to 15mm.

106(Option: with TC)

| |
U Y
| L s
| R
| |
I I B
| |
I +0.8
092 *2
@Q
o O
— - - — — — — |F
A
»
nx96-3"3°

Lateral close mounting

n: Number of units mounted

[Fig. 4.2-2]

Insert the PC-900 from the front of the panel. Catch the mounting bracket to the holes top and bottom

of the case, and screw to fix.

(Do not screw with excessive force, or the case may be bent, because it is made of resin.
Torque to screw is approximately 0.12Nem.)

[Fig. 4.3-1]
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Shinha WIRING CONNECTION

PC-900

5. Wiring connection

-
/i\ Warning

Shock which can cause severe injury or death.
Moreover, the instrument must be grounded before the power supplied to the
Instrument is turned on.

-

Turn the power supplied to the instrument OFF before wiring or checking. If working
or touching the terminal on the power ON status, there is a possibility of Electric

5.1 Terminal arrangements

PC-935 type
Ground : ~TSIGIGY) e (A1) TXIYA(-)]
TAorTV
Power Supply ’ - T.SIG2B2) e (12) RX[YB(+)]
100 to 200 Vac RS-232C
or 24Vac/dc -T.SIG3@Y) [Rs-485] (19 b0 —
H - T.S1G4(34) (14) b1 —]
P.SELECT
OUT1(R/M) C - T.S1G5(35) (15 b2 —
L - T.SIG6(BE) b (16) COM
----- - T.SIG7(37)
OUT2(DR,DS,DA) |
IA2/P.END2/LA (8)-5 - T.SIG8(39) A N
A1/ | @ TC
P.END1 5
+ (8 F@— @9
OUT1(S/M or A/M)
- ® i® -9
DCV
- (19
DC mA
[Fig. 5.1-1]

14
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PC-955 type
Ground ~T.SIG1IGT) e ® TXIYA()]
Power Supply --T.8IG2@2) b )
100 to 200 Vac

or 24Vac/dc - T.SIG3@3)  [RS-485]

- T.SIG4(34)

P.SELECT
- T.SIG5(35)
OPEN (6) --T.SIG6EE) b
CLOSED(7) - T.5IG7(37)
- T.S1G8(38) .
- COM
A1/ coM 39 TC
P.END1
Y=t
[Fig. 5.1-2] 18) - (19
DCV
- (9
DC mA

* The terminal block of this instrument is designed to wire from the left side.
Lead wire must be inserted from the left side of the terminal, and fasten by the terminal screw.
* Dotted line shows the option, no terminal is equipped if it is not specified.

A1to Ad : Alarm 1 output to Alarm 4 output (A2: PC-935 type only)

OUT1, OUT2 : Control output (OUT1), Control output (OUT2) [Heating/Cooling control]
DR, DS, DA : Heating/Cooling control output(Relay contact, Non-contact voltage, Current)
TA, TV : Transmission output

LA : Loop break alarm output (PC-935 type only)
P. SELECT : Pattern No. external selection

P. END : Pattern end output

T.SIG : Time signal output

STOP, HOLD, ADV, RUN, COM : External operation terminal

15
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WIRING CONNECTION

PC-900

® Recommended terminal
Use a solderless terminal with insulation sleeve to fit to M3 screw as shown below.

A 2£3.2mm A 3.2mm
2 2
Q @ Y
g S
£ £
© S y
To) P /
v y
[Fig. 5.1-3]
,[Seorgﬁ]r:s's Manufacturer Model name Tightening torque
Nichifu Terminal
¥ type Industries CO.,LTD. 1.25-Y3
Y Japan Solderless Terminal 1
MFG CO.,LTD. VD1.25-B3A 0.6 Nern. Max 1.0 N
Nichifu Terminal 1953 & e, e L
Industries CO.,LTD. )
Round type ,
Japan Solderless Terminal V1.25-3
MFG CO.,LTD. '

16
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5.2 Wiring connection examples

/‘i\ Notice

Select 3A of fuse from European qualified products, and mount it with the holder in the external
circuit within 3m of distance from the controller.

(‘i\. Notice \

* Use a thermocouple and compensating lead wire applicable to the input specifications of
this controller.

* Use a 3-wire system of RTD applicable to the input specifications of this controller.

» This controller has no built-in power switch nor fuse. Therefore, the circuit breaker
(conforming to IEC standard, 100Vac 5A, 220Vac 5A) should be provided in the circuit
near the external controller, besides should be indicated as the switch used to cut the circuit.

* In case of 24Vdc, do not make a mistake on the polarity.

+ With the relay contact output type, use an auxiliary electromagnetic switch externally to
protect the built-in relay contact.

* In case of PC-955 type, provide the electromagnetic switch between PC-955 and control
motor.

* When wiring, keep input wire (Thermocouple, RTD, etc.) away from AC source and load
wire to avoid external interference.

\Use a thick wire (1.25 to 2.0mm?) for the earth ground. J

3-phase

5b/d

Example for PC-935 type

Ground
= | [ B B e
- O [{e [[[w [l |
HFollle [11® [11® |
o6 [[[® e (]
[ @]fled ® [[1® |
. ; Fo e [1® 10 |
Electromagnetic €—¢ H©[[{e [[[6® [[]® |
switch [ @flfer [[[® [[|® | ¥
_? ?_ [@®]fle ([l [[|®—
— @[ [[® [[1& [[[&HT—
HECI I M
Hbater Alarm unit
Thermocouple
Electric
furnace
[Fig. 5.2-1]

* To prevent from a bad influence to the instrument owing to the unexpected level noise, it is recommended
that the surge absorber be provided between the coil of the external relay.
17
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Example for PC-955 type

COM
(L @ Power supply
I OPEN output for motor drive @ 4
T—@ * Input
IS
| cLOSED = | 4 -
output
T—®7 °jo Control motor
°c ° coum|
OPEN
CLOSE
*§ g [ ]
- —1 | Valve
ofo
O O
Electromagnetic
switch
[Fig. 5.2-2]
* External operation input terminal
Open collector input Contact (pulse) input

STOP STOP

HOLD | HOLD

ADV ADV

RUN RUN

COM COM

[Fig. 5.2-3] [Fig. 5.2-4]
Pattern number external selection Time signal output terminal (Option: TS)

Open collector output: 8 circuits
Capacity: 24Vdc 50mA maximum

bo

b1

b2

COM

[Fig. 5.2-5] [Fig. 5.2-6]
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Snhinho OPERATIONS (Flow chart) PC-900

6. Operation

6.1 Operation flow chart

Power supply on

Program control Lz mam oo
; “ €«—————— [[Stan
| running mode (*1) " > [ meds Q’z
=] L =]
3
«Programming mode»
L (IF
[F".m .] Pattern setting mode (See p.21)
! - [
[FAc.E] Block setting mode | [F_.0G8] PID block (See p.26) |
[ .-.ed] Time signal block  (See p.29) |
[c.Hi .~] Number of repeat, [L-.00] Wait block (See p.32)
Pattern link E \|, 1‘ @
designation mode (See p.41) =7
[A..00] Alarm block (See p.35)
i oy ey
[R". . .] PID auto-tuning @f_‘r\"l 1\ s
En
[=.ama] Attached function meim
setting mode —#, | s
e A [AL.~ ] Alarm parameter (See p.43)
i |, ==
[aii”. .] Output parameter (See p.48)
i \/ T
~ Main setting value limit
[=iLd M) (See p. 54)
= e
[ .m.a ] Transmission output
parameter (See p.56)
== " i
¢ |[-' P ] Input parameter  (See p.59) |
__V a0 e | " e
[~AmL] Auto/Manual control [c.em] Communication parameter
changing mode (See p.63)
(See p.86) Foee] \|, 1\ .
|[l.:l.l'_.E.l-.] Other function (see p.66) |
- |

19
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OPERATIONS (Flow chart)

PC-900

@ Pressing the == key at any point in the setting mode returns the PC-900 to the

status (*1), (*2) or (*3).
@ Dotted line: Option

o

2" Fixed value control running mode (*3) |

N e

«Fixed value control parameter setting mode»

1 i
[~ .= ] Fixed value control
parameter setting mode —% ‘|: i
= N [* . . .] Main setting value (See p.75) |
[Fi .2l ] PID parameter  (See p.76)
[A_.00] Alarm action point (See p.78)
| e
[AR". . ] PID auto-tuning
performing mode
(See p.90)
[e.amet] Attached function mnm

setting mode

E=E r

[~A~l] Auto/ Manual control

changing mode
J

(See p.86)

) MNeal |

[AL.A ] Alarm parameter (See p.43)

|, T
[aidi™. .] Output parameter (See p.48)
| T
[%iL./ .A] Main setting value limit
(See p.54)
|, T i
["..z ] Transmission output
parameter (See p. 56)
0\
[ .m" ] Input parameter (See p.59)
= T s
[e.amm] Communication parameter
(See p.63)
ey A bamoos

| [e” E] Other function ~ (See p. 66) |

i \/ A
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6.2 Key operation when setting
« Press the mess or s key to change the setting value or the selection.

When the . and ] key or the . and key pressed simultaneously, makes the
numerical value change faster when setting.

* To register the setting vallue or selected item, use the i or e key.
* To return the mode from each setting mode to Program control running mode, Standby mode or

Fixed value control running mode , press the = key.

6.3 Program pattern setting
If the mode is in Fixed value control running mode, press the KD key to select Standby mode.

Fixed value control running mode Stanby mode
PTN PV PN PV
-, - Al/s8 -, n/s8
] | 1] JC)| B
L L g
STEP y SV/MV/TIME “ mﬁ STEP 2 SV/MV/TIME ®
D Z g A H Z A
MAN % MAN
PROFILE AT PROFILE AT
ouT 1 sv NV ’IIHE” ‘O:JTi sV MV TME
Fixed value control mode [Fig. 6.3-1] Fixed value control mode
indicator (FIX) is lit. indicator (FIX) is unlit.

[Indications of each display and indicator depend on from the status of the instrument.]

Referring to page 126 (Program pattern graphing example), the setting procedure is shown
as follows.

Standby mode or

Program control running mode
PTN PV

= o T

=l e wl

STEP SV/MV/TIME

lﬁ

Program pattern setting mode
PTN PV

R:'__:'u_ .

STEP SV/MV/TIME
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OPERATIONS (Program pattern setting) PC-900

v

Pattern number selection
to be set the Program pattern

PTN PV

= ~
] |D| =i

STEP SV/MV/TIME
=

lm‘”

Step temperature setting
for Step number 0

PTN PV
S |'_ E |:| |D
STEP SV/MV/TIME
= e ]
bl ml el lat

lw

Step time setting
for Step number 0

PTN PV

= ~ -
] |I |'||E

STEP SV/MV/TIME

= = Ta =15
=] [ e

l@

PID block number selection
to be used for Step number 0

PTN PV

S - ot =
STEP SV/MV/TIME

= ]

L

ol

Time signal 1 (TS1) block
number selection to be used
for Step number O

PTN PV

S ..I'_'.III

STEP SV/MV/TIME

=y
bt

» Selection: o to 9

* Factory adjusted as Pattern number O.

* Step temperature setting value is the step end value.

* Setting range: Main setting value low limit
to Main setting value high limit
* Factory adjusted as 0.

+ Step time setting value is the process time of the step
+.Setting range: 00.00 to 99.59

(hour: minute, or minute: second)

The unit of time is as selected in

Step time unit selection.
* Factory adjusted as 00.00 (hour: minute).

* Selects PID block number to be used.
PID block number is selected from the block, set by PID block
data setting.

* Selection: 0 to 9

* Factory adjusted as PID block number O.

* Selects Time signal block number to be used in Time signal 1.
TS1 block number is selected from the block, set by TS block
data setting .

* Selection: 0 to 15

* Factory adjusted as TS1 block number 0.

* This item is available only when option Time signal output (TS)
is added. When Status output (RUN) is selected by TS1 Time
signal output/ Status output (RUN) selection, this item is not
available.
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OPERATIONS (Program pattern setting) PC-900

v

How to select, selection or factory adjusted values of [Time signal (TS2) block number section]
to [Time signal (TS8) block number selection] are the same as [Time signal (TS1) block number
section], however, they differ in the selecting item below.

Time signal output/Status output (RUN) selection for TS1. (See page 22)
Time signal output/Status output (HOLD) selection for TS2.
Time signal output/Status output (WAIT) selection for TS3.
Time signal output/Status output (FAST) selection for TS4.
Time signal output/Status output (STOP) selection for TS5.

Wait block number selection
to be used for Step number 0

PTN

]
bl

PV

e

STEP

]
bl

SV/MV/TIME

=

Alarm block number selection
to be used for Step number 0

PTN

]
=l

PV

AL A

STEP

]
Ll

SV/MV/TIME

[=

Output block number selection
to be used for Step number 0

PTN

]
Ll

PV

- l.:ll:.lll'_

STEP

]
bl

SV/MV/TIME

* Selects Wait block number to be used.
Wait block number is selected from the block, set by Wait block
data setting.

* Selection: 0to 9

* Factory adjusted as Wait block number 0.

+ Selects Alarm block number to be used.
Alarm block number is selected from the block, set by Alarm
Block data setting.

* Selection: 0to 9

* Factory adjusted as Alarm block number 0.

* Selects Output block number to be used.
Output block number is selected from the block, set by Output
Block data setting.

*» Selection: 0 to 9

* Factory adjusted as Output block number 0.
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v

Data setting for Step number 0 is completed. The indication on Step display will be changed to i [1],
and the item is turned to Step temperature setting for Step number 1.

v

Repeat the operation the same way as Step temperature setting for Step number 0 to Output
Block number selection to be used for Step number 0 as many steps as necessary.

If the st key is pressed at the item Output block number selection to be used for Step
number 9, it returns to Step temperature setting for Step number 0.

'

——

When the setting is completed, press the et key. The mode is returned to Standby or Program
Control running mode.
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6.4 How to clear the setting value
Data on and after any step number in the program pattern can be cleared, besides all setting values
can be cleared.
Be careful , if cleared by mistake, the pattern data must be set again.

* How to clear the program pattern.

At any item in the program pattern setting mode, press the ko key for 3 seconds, and the

program pattern data on and after the step number being displayed on the step number display

will be cleared and the data returns to factory adjusted values.

«Example»
When clearing the program pattern on and after the step number 3 in pattern number 0.
At any setting item in Step number 3, if the R key is pressed for 3 seconds, the data on and after
the Step number 3 to Step number 9 are cleared.
Data of the Step number 0 to Step number 2 in Pattern number 0 and Data of Pattern number 1
to Pattern number 9 are not cleared.

* How to clear all setting values.
In standby mode, press the H, BEE and b keys at the same time for 3 seconds, it returns
all setting values excepting the proportional cycle setting value for Control output (OUT1) and (OUT2)
to initial value when shipped, and the PV display indicates [& L ~].
When the clearing is finished, the display [& L =] goes out and the mode returns to Standby.
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OPERATIONS ( Block data setting ) PC-900

6.5 Block data setting

Block setting mode have [PID block], [Time signal block], [Wait block], [Alarm block] and [Output block].
When each block is set, be sure that the mode is Standby mode or Program control running mode.
If the mode is in Fixed value control running mode, press the ke key to select Standby mode.

PID block data setting

(Refer to [Fig. 6.3-1] )

Referring to page 126 (Program pattern graphing example), the setting procedure is shown as follows.

Standby mode or

Program control running mode

PTN PV

o |
==

STEP SV/MV/TIME

Program pattern setting mode

PTN PV

R:'__:'u_ E

STEP SV/MV/TIME

l@

Block setting mode

PTN PV

R: [ =

STEP SV/MV/TIME

l@

PID block

PTN PV

1™
I mcehlah

STEP SV/MV/TIME

l@

Control output (OUT1)

Proportional band setting
For Block number 0

PTN PV
F"S - F"
STEP SV/MV/TIME
=
L

'

+ Set the Control output (OUT1) Proportional band
for Block number 0.
Setting the value to 0.0 % causes the PC-935 to act
as an ON/OFF controller.

* Setting range: 0.0 t0 999.9 % (For PC-935 type)
0.1 t0 999.9 % (For PC-955 type)
* Factory adjusted as 2.5 %
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OPERATIONS ( Block data setting ) PC-900

v

Integral time setting
for Block number 0

+ Set the Integral time for Block number 0.
Setting the value to 0 sec disables the function.

» Setting range: 0 to 3600 sec (For PC-935 type)

PTN PV
|D|,T - |I
STEP SV/MV/TIME
=1
[~

1 to 3600 sec (For PC-955 type)
* Factory adjusted as 200 sec

l@

Derivative time setting
for Block number 0

+ Set the Derivative time for Block number O.
Setting the value to 0 sec disables the function.

* Setting range: 0 to 1800 sec

PTN PV
F"S -
STEP SV/MV/TIME
C M
=g

* Factory adjusted as 50 sec

l@

Anti-reset windup setting
for Block number 0

» Set the ARW value for Block number 0.
Setting the value to 0 % disables the function.

* Setting range: 0 to 100 %

PTN PV
™1 L]
Ll T L |
STEP SV/MV/TIME
™
ml bl

* Factory adjusted as 50 %

Control output (OUT2)
Proportional band setting
for Block number 0

+ Set the Control output (OUT2) Proportional band
for Block number O.

PTN PV
onPE

=

Multiplying factor setting to Control output (OUT1)
Proportional band. The equation is as follows.

STEP SV/MV/TIME

]
Lt

Setting the value to 0.0 causes the PC-900 to
act as an ON/OFF controller. If the Proportional

band of Control output (OUT1) is 0.0%, it acts
as an ON/OFF controller as well.
+ Setting range: 0.0 to 10.0 (Multiplying factor)

» Factory adjusted as 1.0

* This setting item is available only when the option
Control output (OUT2) [code: DR, DS or DA] is added.

+ With the type PC-955, this setting item is not
available.

(Equation)
Control output (OUT2) Proportional band

= Control output (OUT1) Proportional band X Multiplying factor
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'

PID block data setting for Block number 0 is completed. The indication on PV display will be changed
to [F! -], and the item is turned to Control output (OUT1) Proportional band setting for Block

number 1.

Repeat the operation the same way as Control output (OUT1) Proportional band setting for Block
number 0 to Control output (OUT2) Proportional band setting for block number 0 as many blocks
as necessary.

If the sz key is pressed at the item Control output (OUT2) Proportional band setting for block
number 9, it returns to Control output (OUT1) Proportional band setting for Block number 0.

When the setting is completed, press the e key. The mode is returned to Standby or Program
Control running mode.
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OPERATIONS ( Block data setting )

PC-900

Time signal block data setting

When the option Time signal output [TS] is added, the character Time signal block [i". .. is indicated

on the PV display.

Referring to page 126 (Program pattern graphing example), the setting procedure is shown as follows.

Standby mode or

Program control running mode

PTN PV

]

=
=] (==

STEP SV/MV/TIME

l
Program pattern setting mode
PTN PV
P:'__:'u_ .
STEP SV/MV/TIME
l
Block setting mode
PTN PV
R: A=

STEP SV/MV/TIME

l@

PID block

PTN PV

1™
I mclmhlah

STEP SV/MV/TIME

l@

Time signal block

PTN PV

~ =1 ™
I iadallal

STEP SV/MV/TIME
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OPERATIONS ( Block data setting ) PC-900

v

Time signal output OFF time
setting for Block number 0

PTN PV
oo F
STEP | SV/MV/TIME
U i e |
Ll bl

lw

Time signal output ON time
setting for Block number 0

PTN PV
SS =
STEP SV/MV/TIME
=11
bk bt

» Set the Time signal output OFF time for Block number 0

* Setting range: 00.00 to 99.59
(hours:minutes or minutes:seconds)
The time unit is selected by Step time
unit selection.

* Factory adjusted as 00.00 (hours:minutes)

+ Set the Time signal output ON time for Block number 0

« Setting range: 00.00 to 99.59
(hours:minutes or minutes:seconds)
The time unit is selected by Step time
unit selection.

+ Factory adjusted as 00.00 (hours:minutes)

Time signal data setting for Block number 0 is completed. The indication on PV display will be changed
to [ 1. F], and the item is turned to Time signal output OFF time setting for Block number 1.

!

Repeat the operation the same way as Time signal output OFF time setting for Block number 0 to Time
signal output ON time setting for Block number 0 as many blocks as necessary.

If the Mzt key is pressed at the item Time signal output ON time setting for Block number 15,
it returns to Time signal output OFF time setting for Block number 0.

l

Control

When the setting is completed, press the =

running mode.

—

= key. The mode is returned to Standby or Program
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The function of Time signal
Time signal is a function to provide Time signal outputs for each step during program control by setting
the output OFF time and ON time.

* Maximum 8 Time signal outputs can be set for each step number.

* Time signal output works in order Output OFF time and Output ON time.
The signal automatically turns OFF when ON time expires within a step.

» Combination of Output OFF time and Output ON time as one block, up to 16 blocks can be set.

* When the ON time is set the same as the Step time, the Time signal output turns a momentary OFF
condition at the turning point of the step. When a Time signal ON time is meant to continue to the
next step, set the ON time so that it can extend into the next step.

* When moved to the next step, the Time signal output acts OFF/ON following the step setting no
relation to the previous step.
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Wait block data setting
Referring to page 126 (Program pattern graphing example), the setting procedure is shown as follows.

Standby mode or
Program control running mode

PTN PV

= e 1
=] =
STEP SV/MV/TIME

lﬁ

Program pattern setting mode

PTN

PV

R:'__:'u_ E

STEP

SV/MV/TIME

l@

Press the o] key several times until the Wait block character
[5-.00 is Indicated on PV display. If passed, use the ke key.

Block setting mode
PTN PV
R: =
STEP SV/MV/TIME
PID block
PTN PV
L |
N mlalial
STEP SV/MV/TIME
v
Wait block
PTN PV
- =1
e g
STEP SV/MV/TIME
v
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|

Wait value setting » Set the Wait value for Block number O.

for Block number 0 « Setting range: 0 to 100%(F)

PTN PV In case of T type of thermocouple or decimal point
- applied RTD, 0.0 to 100.0%C(F)

Ll bl =

In case of DC input, 0 to 1000
The decimal point place is the same as the
o} selected place.

@ * Factory adjusted as 0'C

STEP SV/MV/TIME

'

Wait value setting for Block number 0 is completed. The indication on PV display will be changed
to [-.-_ i ], and the item is turned to Wait value setting for Block number 1.

l

Repeat the operation the same way as Wait value setting for Block number 0 as many blocks as

necessary. If the mnm key is pressed at the item Wait value setting for Block number 9, it returns
to Wait value setting for Block number 0.

——

When the setting is completed, press the e key. The mode is returned to Standby or Program
Control running mode.
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Snhinho OPERATIONS ( Block data setting ) PC-900

Wait function

A function during program control, it does not proceed to the next step at the end of the
step until the PV (process variable) reaches within the Waiting zone [SV (setting value)
to SV & Wait value]. The progress of the step time is suspended at that time.

The step number display blinks during the Wait action.

The Wait function works when .....
«SV — Wait value < PV < SV + Wait value»

* In case the program pattern is rising
«SV — Wait value < PV»

Wait value 10 °C
Temperature °c

T T

»i »

A

SV=500 [— —
490 &

Step (Wait is set) — /

A

Time
L Moves to the next step at 490°C

[Fig. 6.5-2]
* In case the program pattern is falling
«SV + Wait value > PV»
Temperature °C

- T )
Step (Wait is set) —
y \
510
SV=500—4

Wait value 10°C

Time

0
Program pattern Moves to the next step at 510°C

— — — — Process variable
______ Program pattern T time delayed by wait time [Fig. 6.5-3]

Wait function cancellation
Wait function can be canceled by pressing the s o key.
[ADV] or [STOP] input of the External operation function can be canceled the Wait function as well.
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OPERATIONS ( Block data setting )

PC-900

Alarm block data setting
Referring to page 126 (Program pattern graphing example), the setting procedure is shown as follows.

Standby mode or

Program control running mode

PTN PV

]
=t

o |
=

STEP SV/MV/TIME

lﬁ

Program pattern setting mode

PTN PV

R:'__:'u_ E

STEP SV/MV/TIME

l@

Block setting mode

PTN PV

R: [ =

STEP SV/MV/TIME

l@

PID block

PTN PV

1™
I mcehlah

STEP SV/MV/TIME

v

Alarm block

PTN PV

L P |
Na el

STEP SV/MV/TIME

Press the i key several times until the Alarm block
character [F -.[il] is indicated on PV display.

If passed, use the lexzoos key.
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!

Alarm 1 (A1) action point
setting for Block number 0

PTN PV

A0

STEP SV/MV/TIME

]
=t

Alarm 2 (A2) action point
setting for Block number 0

PTN PV

STEP SV/MV/TIME

Alarm 3 (A3) action point
setting for Block number 0

PTN PV
RO 3

STEP SV/MV/TIME

]
=t

Alarm 4 (A4) action point
setting for Block number 0

PTN PV
AO.H

STEP SV/MV/TIME

]
=t

» Set the Alarm 1 (A1) action point for Block number O.
* This item is not available when Pattern end output 1
is selected (initial status), and if no alarm action

is selected by rotary switch (SW302).
* When using the Alarm 1 (A1) as alarm action, select
Alarm 1 action by rotary switch SW302 (A1).
» Setting range: See the table on the next page.
* Factory adjusted as Pattern end output 1

* Set the Alarm 2 (A2) action point for Block number 0.
» This item is not available to following cases.
(1) Option A2 is not applied.
(2) No alarm action or Pattern end output 2 is
selected by rotary switch (SW301).
(3) For the type PC-955.
» Setting range: See the table on the next page.
* Factory adjusted as 0=

» Set the Alarm 3 (A3) action point for Block number 0.
* This item is not available when No alarm action or
Pattern end output 3 is selected by key operation

in Alarm 3 (A3) action form selection.
» Setting range: See the table on the next page.
* Factory adjusted as 0C

» Set the Alarm 4 (A4) action point for Block number 0.
* This item is not available when No alarm action or
Pattern end output 4 is selected by key operation

in Alarm 4 (A4) action form selection.
« Setting range: See the table on the next page.
* Factory adjusted as 0C
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!

Alarm block data setting for Block number 0 is completed. The indication on PV display will be changed

to [A . 1], and the item is turned to Alarm 1 (A1) action point setting for Block number 1.

!

Repeat the operation the same way as Alarm 1 (A1) action point setting for Block number 0 to

Alarm 4 (A4) action point setting for Block number 0 as many blocks as necessary.
=1

If the Mzt key is pressed at the item Alarm 4 (A4) action point setting for Block number 9, it returns

to Alarm 1 (A1) action point setting for Block number 0.

l

——

When the setting is completed, press the - key. The mode is returned to Standby or Program

Control running mode.

@ Alarm 1 to Alarm 4 setting range (The same range is applicable when Standby function is

applied.)
[Table 6.5-1]

Type of alarm

Setting range

Setting range (with
decimal point )

Low limit alarm (*)

to Input range span

High limit alarm (*) -Input range span -199.9 to
g to Input range span Input range span
-Input range span -199.9 to

Input range span

High/Low limits alarm (*)

0 to Input range span

0.0 to Input range span

High/Low limit range alarm (*)

0 to Input range span

0.0 to Input range span

Process high alarm

Input range minimum value
to Input range maximum value

-199.9 to Input range
maximum value

Process low alarm

Input range minimum value
to Input range maximum value

-199.9 to Input range
maximum value

(*): Deviation setting

» When the input type is DC, for [Input range span] read [Input range scaling span],

the minimum value of minus side is -1999. (The decimal point place follows the selection.)

* In case the input type is RTD with decimal point or T type of thermocouple,
the minimum value of minus side is -199.9.
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Output block data

setting

Referring to page 126 (Program pattern graphing example), the setting procedure is shown as follows.

Standby mode or

Program control running mode

PTN PV

]
=t

o |
=

STEP SV/MV/TIME

lﬁ

Program pattern setting mode

PTN PV

R:'__:'u_ E

STEP SV/MV/TIME

l@

Block setting mode

PTN PV

R: [ =

STEP SV/MV/TIME

l@

PID block

PTN PV

1™
I mcehlah

STEP SV/MV/TIME

v

Output block

PTN PV

=
[ P

STEP SV/MV/TIME

Press the i key several times until the Output block
character [ -.Li] is indicated on PV display.
If passed, use the lexzoos key.
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v

Control output (OUT1) high limit
Setting for Block number 0

PTN PV
=] S - H

STEP SV/MV/TIME

171 0™
P ol bl

Control output (OUT1) low limit
Setting for Block number 0

PTN PV

™1 ]
[

STEP SV/MV/TIME

-
hat

Control output (OUT2) high limit
Setting for Block number 0

PTN PV
oo Hb

STEP SV/MV/TIME

171 0™
P ol bl

Control output (OUT2) low limit
Setting for Block number 0

PTN PV

=1
(=g

STEP SV/MV/TIME

=
tal

Set the Control output (OUT1) high limit for Block
number 0.
Setting range: Control output (OUT1) low limit
setting value to 105%
Setting more than 100% is effective only to
DC current output type.
Factory adjusted as 100%.

Set the Control output (OUT1) low limit for Block
number 0.
Setting range: -5% to Control output (OUT1) high
limit setting value
Setting less than 0% is effective only to
DC current output type.
Factory adjusted as 0%.

Set the Control output (OUT2) high limit for Block
number O.
This setting item is available only when the option
Control output (OUT2 [code: DR, DS, DA]) is applied.
With the PC-955 type, this item is not available.
Setting range: Control output (OUT2) low limit
setting value to 105%

Setting more than 100% is effective only to

DC current output type [code: DA].
Factory adjusted as 100%.

Set the Control output (OUT2) low limit for Block
number 0.
This setting item is available only when the option
Control output (OUT2 [code: DR, DS, DA]) is applied.
With the PC-955 type, this item is not available.
Setting range: -5% to Control output (OUT2) high
limit setting value

Setting less than 0% is effective only to

DC current output type [code: DA].
Factory adjusted as 0%.
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y

Control output (OUT1) changing + Set the Control output (OUT1) changing rate limit
i ; for Block number 0.
rate limit setting Setting the value to 0%/sec. disables the function.
for Block number 0
PTN PV » Setting range: 0 to 100%/sec.
oLl
STEP SV/MV/TIME + Factory adjusted as 0%/sec.
-
bl
mnm

Output block data setting for Block number 0 is completed. The indication on PV display will be changed
to [@ . ], and the item is turned to Control output (OUT1) high limit setting for Block number 1.

!

Repeat the operation the same way as Control output (OUT1) high limit setting for Block humber
to Control output (OUT1) changing rate limit setting for Block number 0 as many blocks as
necessary. If the m key is pressed at the item Control output (OUT1) changing rate limit setting
for Block number 9, it returns to Control output (OUT1) high limit setting for Block number 0.

A 4

——

When the setting is completed, press the e key. The mode is returned to Standby or Program
Control running mode.
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6.6 Number of Repeat of the Pattern and Pattern link setting

If the mode is in Fixed value control running mode, press the Ko key to select Standby mode.

Fixed value control running mode

L 5

Y SV/MV/TIME

Fixed value control mode
indicator (FIX) is lit.

[Fig. 6.6-1]

Stanby mode
PN PV
@ -' ,- M/s8
- A’
STEP SV/MV/TIME “
J A4
MAN
PR§LE AT
ouT 1 > IS\/ ; NV TIME
&2 > T HoD X

Fixed value control mode
indicator (FIX) is unlit.

[Indications of each display and indicator depend on the status of the instrument.]

Referring to page 126 (Program pattern graphing example), the setting procedure is shown as follows.

Standby mode or
Program control running mode

PTN PV

]

=
=] (==

STEP SV/MV/TIME

lm

Program pattern setting mode

PTN PV
Dl'_.l'l. .

STEP SV/MV/TIME

v

Number of Repeat and Pattern
link designation mode

PTN PV
l.:.l"l:lI g

STEP SV/MV/TIME

Press the e key several times until the character
[l.:.'-l:ll .m] is indicated on PV display. If passed, use the

key.
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v

Number of Repeat for- » Set the Number of Repeat for Pattern number O.
Pattern number 0 setting
y Iy » Setting range: 0 to 9999 times
o ~EPT « Factory adjusted as 0 times
STEP SVIMVITIME
l:ll

e
Pattern link selection between » Select whether to link the program between Pattern
Pattern number 0 and 1 number 0 and 1.
PTN =y « SV/IMV/TIME display shows as below
~ 1 n NO Pattern ||nk
it [ |l'|| ' @
STEP SVIMV/TIME

Pattern link (Chain)

* Factory adjusted as No Pattern link

Setting for Pattern number 0 is completed. The indication on PTN display will be changed to [ /], and
the item is turned to Number of Repeat setting for Pattern number 1.

l

Repeat the operation the same way as Number of Repeat for Pattern number 0 setting to Pattern
link selection between Pattern number 0 and 1 as many patterns as necessary.

If the sz key is pressed at the item Pattern link selection between Pattern number 9 and 0,
it returns to Number of Repeat for Pattern number 0 setting.

l

When the setting is completed, press the et key. The mode is returned to Standby or Program
Control running mode.

-
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6.7 Attached function setting
Set each parameter for Alarm, Output, Main setting value limit, Transmission output, Input,
Communication, and Other functions to meet the need of operations.

Alarm parameter setting
The alarm parameter setting items of Program control running mode are the same as those of Fixed

value control running mode.

This section describes how to set the alarm parameters in the Program control running mode.

Standby mode or
Program control running mode

PTN

PV

=2C
=

SV/MV/TIME

Program pattern setting mode

PTN PV
R:'__:'u_ .
STEP SVIMV/TIME
\ 4
Attached function setting mode
PTN PV
A=l l=!
STEP SV/MVITIME

Alarm parameter setting

PTN

PV
AL

STEP

SV/MV/TIME

* In case of Fixed value control parameter setting mode,
the character [F.! ./ ]is indicated on the PV display.

Press the @ key several times until the character Attached
function setting mode [&.am ] is indicated on the PV display.

If passed, press the ek key.
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v

Alarm 3 (A3) action form selection

PTN

PV
IQIL EF

* Select the Alarm 3 (A3) action form.
* Setting item: See below chart.

STEP

SV/MV/TIME
H

* Factory adjusted as High limit alarm.

SV/MV/TIME display indicates as follows.

= No alarm action

High limit alarm

5

High limit alarm with Standby

i

Low limit alarm

k

Low limit alarm with Standby

i

High/Low Limits

i

High/Low Limits with Standby

i

High /Low limit range alarm

i

High /Low limit range alarm with Standby

i

Process high alarm

i

Process high alarm with Standby

i

Process low alarm

i

Process low alarm with Standby

i

Pattern end output 3
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v

Alarm 4 (A4) action form selection

PTN

PV
AL YF

STEP

SV/MV/TIME

1
b=

Alarm 1 (A1) hysteresis setting

PTN

PV
Fli |I |"|I Ell

STEP

SV/MV/TIME

1™
Lt

Alarm 2 (A2) hysteresis setting

PTN

PV
AcHY

STEP

SV/MV/TIME

1™
Ll

Alarm 3 (A3) hysteresis setting

PTN

PV
A3HY

STEP

SV/MV/TIME

1™
Ll

Alarm 4 (A4) hysteresis setting

PTN PV
RYHY
STEP SV/MV/TIME
1™
Ll
v

» Select the Alarm 4 (A4) action form.

» Selecting item: The same as the Alarm 3 (A3)

action form selection.

* Factory adjusted as Low limit alarm.

» Set the Alarm 1 (A1) hysteresis.

» Setting range: 0.1 to 100.0C(F)

» Factory adjusted as 1.0°C.

» This item is not available when Pattern end output 1

is selected (initial status), and if no alarm action

is selected by rotary switch SW302.

Set the Alarm 2 (A2) hysteresis.

Setting range: 0.1 to 100.0C(F)

Factory adjusted as 1.0C

This item is not available to following cases.

(1) Option A2 is not applied.

(2) No alarm action or Pattern end output 2 is
selected by rotary switch (SW301).

(3) For the type PC-955.
Set the Alarm 3 (A3) hysteresis.

Setting range: 0.1 to 100.0°C(F)

Factory adjusted as 1.0C

This item is not available when No alarm action or
Pattern end output 3 is selected by key operation

in Alarm 3 (A3) action form selection (See page 44).

Set the Alarm 4 (A4) hysteresis.

Setting range: 0.1 to 100.0°C(F)

Factory adjusted as 1.0°C

This item is not available when No alarm action or
Pattern end output 4 is selected by key operation
in Alarm 4 (A4) action form selection.
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v

Alarm 1 (A1) delayed timer setting
PTN PV
Fli |I|,:|I E‘I
STEP SV/MV/TIME
-
bl
mnm

v

Alarm 2 (A2) delayed timer setting

PTN PV
Addd
STEP SVIMV/TIME
-
bl
e
A 4
Alarm 3 (A3) delayed timer setting
PTN PV
A3dy
STEP SVIMVITIME
-
bl
e
Alarm 4 (A4) delayed timer setting
PTN PV
Ay
STEP SVIMVITIME
-
L
mnm

Set the Alarm 1 (A1) delayed timer.

Alarm output turns ON when passed the setting time
after the input value (PV) enters the Alarm output
range.

Setting range: 0 to 9999 seconds
Factory adjusted as 0 seconds

This item is not available when Pattern end output 1
is selected (initial status), and if No alarm action
is selected by rotary switch (SW302).

Set the Alarm 2 (A2) delayed timer.

Alarm output turns ON when passed the setting time
after the input value (PV) enters the Alarm output
range.

Setting range: 0 to 9999 seconds
Factory adjusted as 0 seconds

This item is not available to following cases.
(1) Option A2 is not applied.
(2) No alarm action or Pattern end output 2 is
selected by rotary switch (SW301).
(3)For the type PC-955.

Set the Alarm 3 (A3) delayed timer.

Alarm output turns ON when passed the setting time
after the input value (PV) enters the Alarm output
range.

Setting range: 0 to 9999 seconds
Factory adjusted as 0 seconds
This item is not available when No alarm action or

Pattern end output 3 is selected by key operation
in Alarm 3 (A3) action form selection (See page 44).

Set the Alarm 4 (A4) delayed timer.

Alarm output turns ON when passed the setting time
after the input value (PV) enters the Alarm output
range.

Setting range: 0 to 9999 seconds
Factory adjusted as 0 seconds
This item is not available when No alarm action or

Pattern end output 4 is selected by key operation
in Alarm 4 (A4) action form selection.
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v

Loop break alarm time setting

PTN PV
L 'l - |'_
STEP SV/MV/TIME
-
=]

Loop break alarm span setting

PTN PV
LPUH
STEP SV/MV/TIME
-
!
A\

Set the judgment time for the Loop break alarm.

+ Setting range: 0 to 200 minutes

Factory adjusted as 0 minutes

» This item is not available when the option Loop break
alarm is not applied, and for the type PC-955.

+ Set the judgment span for the Loop break alarm.

+ Setting range: 0 to 100°Z(F)
In case of T type of thermocouple, or RTD applied
the decimal point, 0.0 to 100.0%Z(F)
When the input type is DC, 0 to 1000
(with the DC type, the decimal point place
follows the selection. [See page 61])

* Factory adjusted as 0C

* This item is not available when the option Loop break
alarm is not applied, and for the type PC-955.

Setting for Alarm parameter is completed, and the item is turned to Alarm 3 (A3) action
form selection.

When the setting is completed, press the - key. The mode is returned to Standby
or Program control running mode.

—

@ Loop break alarm

e The alarm output turns ON when the process variable (PV) does not rise [fall *] as much value
as the span or greater within the time to judge for loop break alarm after the manipulating value
reaches to 100% or output high limit value.

e The alarm output also turns ON when the process variable (PV) does not fall [rise *] as much

value as the span or greater within the time to judge for loop break alarm after the manipulating
value reaches to 0% or output low limit value.

¢ In case the control output is Direct mode (Cooling), the condition is changed to [ *].
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Output parameter setting
The output parameter setting items of Program control running mode are the same as those of Fixed
value control running mode. However, [Control output (OUT1) high limit setting], [Control output (OUT1)
low limit setting], [Control output (OUT1) changing rate limit setting], [Control output (OUT2) high limit
setting] and [Control output (OUT2) low limit setting] used in Fixed value control are not indicated when
Program control mode.
This section describes how to set the output parameter in the Program control running mode.

Standby mode or
Program control running mode

PTN PV

= e 1
=] ==
STEP SV/MV/TIME

Program pattern setting mode

PTN PV

R:'__:'u_ E
STEP SVIMVITIME

A4

Attached function setting mode
PTN PV

A -tgl=!
STEP SVIMVITIME

Alarm parameter setting

PTN PV
AL
STEP | SV/MV/TIME
v

* In case of Fixed value control parameter setting mode,
the character [F.! ./ ]is indicated on the PV display.

Press the ias key several times until the character Attached
function setting mode [c.cumal] is indicated on the PV display.
If passed, press the 0 key.
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v

Output parameter setting

PTN PV

STEP SV/MV/TIME

Control output (OUT1)
proportional cycle setting

PTN PV

n

STEP SV/MV/TIME

=
o ]

v

Control output (OUT1)

high limit setting

PTN PV
=%
STEP SV/MV/TIME
10710
ol bl

Control output (OUT1)

low limit setting

PTN PV

=y

STEP SV/MV/TIME

-
tal

Set the Control output (OUT1) proportional cycle.

+ Setting range: 1 to 120 seconds

Factory adjusted as
30 seconds for the type Relay contact output
3 seconds for the type Non-contact voltage output

In case of PC-955, this setting item is for the
manipulating value operating cycle, and it controls by
operating the manipulating value every fixed time.

This setting item is not available to the type DC
current output.

+ Set the Control output (OUT1) high limit.
+ Setting range: Control output (OUT1) low limit
setting value to 105%
Setting more than 100% is effective only to
DC current output type.

* Factory adjusted as 100%.
* This setting item is available only to Fixed value
control parameter setting mode.

+ Set the Control output (OUT1) low limit.
« Setting range: -5% to Control output (OUT1)
high limit setting value
Setting less than 0% is effective only to
DC current output type.

* Factory adjusted as 0%.
* This setting item is available only to Fixed value
control parameter setting mode.
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v

Control output (OUT1)
ON/OFF hysteresis setting
PTN PV

Set the Control output (OUT1) ON/OFF hysteresis.
Setting range: 0.1 to 100.0%(F)

Factory adjusted as 1.0C

This setting item is not available to the type

|'-|I bl '-| PC-955.

STEP SV/MV/TIME

1™
L)
l
Control output (OUT1) « Set the Control output (OUT1) changing rate limit.
changing rate limit setting + Setting range: 0 to 100.0%/sec
BTN -y » Factory adjusted as 0%/sec
- * This setting item is available only to Fixed value
e A control parameter setting mode.
STEP SVIMVITIME
-
bl
m:nm
+ Set the Control output (OUT2) proportional cycle.
Control output (OUT2) « Setting range: 1 to 120 seconds
proportional cycle setting » Factory adjusted as
BTN = 30 seconds for the type Relay contact output
3 seconds for the type Non-contact voltage out
- « This setting item is available only when the option
STEP SV/MV/ITIME [DR or DS] is added.
3o * With the type PC-955, this setting item is not
available.
(B .

This setting item is not available to the type
DC current output [DA].

v

Control output (OUT2)
action selection

Select the action for Control output (OUT2).
Factory adjusted as Air.
This setting item is available only when the option

PTN PV [DR, DS or DA] is added.
eRer * With the type PC-955, this setting item is not
STEP | SVMVITIME available. _ .
. + Selecting item: Indicated on SV/MV/TIME display
Al - as shown below.

itzi2) Air cooling  (Linear characteristic)
=
Oil cooling  (The 1.5th power of linear characteristic)

=

Water cooling (The 2nd power of linear characteristic)
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Control output (OUT2)
high limit setting

PTN PV
oL HE
STEP SV/MV/TIME
1047 ™
Flal b

Control output (OUT2)
low limit setting

PTN

PV
oL kb

STEP

SV/MV/TIME

=
tal

v

Control output (OUT2)
ON/OFF hysteresis setting

PTN

PV
HY% 5

STEP

SV/MV/TIME

1™
Ll

Overlap band/Dead band setting

PTN PV
[ =]
STEP SV/MV/TIME
™™
(SR
v

« Set the Control output (OUT2) high limit.
« Setting range: Control output (OUT2) low limit
setting value to 105%
Setting more than 100% is effective only to
DC current output type.
» Factory adjusted as 100%.
* This setting item is available only when the option
[DR, DS or DA] is added.
With the type PC-955, this setting item is not
available.
« This setting item is available only to Fixed value
control parameter setting mode.

Set the Control output (OUT2) low limit.
Setting range: -5% to Control output (OUT2)
high limit setting value
Setting less than 0% is effective only to
DC current output type.

* Factory adjusted as 0%.
* This setting item is available only when the option
[DR, DS or DA] is added.
« With the type PC-955, this setting item is not
available.

« This setting item is available only to Fixed value
control parameter setting mode.

+ Set the Control output (OUT2) ON/OFF hysteresis.

» Setting range: 0.1 to 100.0%C (F)

» Factory adjusted as 1.0C

» This setting item is available only when the option
[DR, DS or DA] is added.

» This setting item is not available to the type
PC-955.

» Set the Overlap band/Dead band between Control output
(OUT1) and Control output (OUT2).
Dead band: + setting, Overlap band: — setting
+ Setting range: +Control output (OUT1) Proportional band
value converted
* Factory adjusted as 0.0C
* This setting item is available only when the option
[DR, DS or DA] is added.
* This setting item is not available to the type
PC-955.
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v

Open/Closed output
dead band setting

PTN

PV
P - ob

STEP

SV/MV/TIME

=
ki

l@

Open output time setting

PTN

PV
|D|,:||

STEP

SVIMV/TIME
60

Closed output time setting

PTN

PV

|D|,: |'_

STEP

SVIMV/TIME
S50

How to calculate * proportional band converted value
[Calculation example] Sensor input: Thermocouple K type, -200 to 1370°C

Proportional band: 10.0%

Calculating equation: Pc= * [Sr x Pb]
Pc: Proportional band converted value (£157)
Where Sr: Sensor range span (1570)
Pb: Proportional band (0.1)
According to the calculation above mentioned, the Overlap band/Dead band setting
range value is £157.0C.

» Set the dead band value for Open output and Closed
output.
» Setting range: 0.1 to 100.0% [Converted to Control
output (OUT1) proportional band.]
» Factory adjusted as 3.0%

* This setting item is available only to the type PC-955.

» Set the time from valve full closed to full open.
+ Setting range: 0.1 to 999.9 seconds
» Factory adjusted as 30.0 seconds

* This setting item is available only to the type PC-955.

+ Set the time from valve full open to full closed.
+ Setting range: 0.1 to 999.9 seconds
» Factory adjusted as 30.0 seconds

* This setting item is available only to the type PC-955.

Setting for Output parameter is completed. If the manm key is pressed at the item Closed output
Time setting, it returns to Control output (OUT1) proportional cycle setting.

'

When the setting is completed, press the e key. The mode is returned to Standby or Program

Control running mode.
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@ Control output (OUT1) changing rate limit
In case of heating control, and when the process variable is lower than the setting value, the control
Output (OUT1) manipulating value generally changes from OFF to ON as shown Fig. 6.7-1, however,
if the control output (OUT1) changing rate limit is applied, the changing rate of the control output (OUT1)
manipulating value is changeable according to the rate setting as shown Fig. 6.7-2.
For example, it is utilized to heat the object gradually with high temperature heater (used at approximately
1500 to 18007) broken when conducted the current suddenly.

ON(100%)
Y
A
OFF( 0%)
[Fig. 6.7-1]
100%/sec
20%/sec
ON(100%) 10%/sec
OFF( 0%)
1sec 5 sec 10 sec
[Fig. 6.7-2]

@ How to measure the Open output time and Closed output time automatically.
Simultaneously press the s ond EEas keys after checking the valve position is full closed or full
open.
Then the mode turns Open output time or Closed output time automatic measurement, it starts count
from 0.0 seconds, besides the control motor open output or closed output turns ON, the motor moves
to open or closed direction.
Press the ks key when the valve reaches full open or closed. Then the count stops, it registers
the Open output or Closed output time, besides the Control motor open or closed output turns OFF.
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Main setting value limit setting
The main setting value limit setting items of Program control running mode are the same as those of
Fixed value control running mode.
This section describes how to set in the Program control running mode.

Standby mode or
Program control running mode
PTN PV

=
(==

STEP SV/MV/TIME

Program pattern setting mode
PTN PV

* In case of Fixed value control parameter setting mode,

OF the character [F.! .=/ ]is indicated on the PV display.

STEP SV/MV/TIME

Press the ias key several times until the character Attached
function setting mode [&.cmel] is indicated on the PV display.
If passed, press the 0 key.
v
Attached function setting mode
PTN PV
A -tgl=!

STEP SV/MV/TIME

Alarm parameter setting
PTN PV

AL
STEP | SV/MV/TIME

Press the s key several times until the character Main
Setting value limit [*ii.i .A] is indicated on the PV display.
If passed, use the lexmoo key.
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v
Main setting value limit
PTN PV

ML A
STEP | SVIMV/TIME

Set the high limit value for main setting.

Main setting value (SV) Setting range: Main setting value low limit

high limit setting to Input range maximum value
PTN PV In case of DC input,
o Main setting value low limit

to Scaling high limit setting value
(The decimal point place follows the selection.)

STEP SV/MV/TIME

i370 (See page 61)
e + Factory adjusted as 1370
- - + Set the low limit value for main setting.

Main setting value (SV) « Setting range: Input range minimum value

low limit setting to Main setting value high limit

PTN PV In case of DC input, '

, Scaling low limit setting value
ul® to Main setting value high limit

STEP SVIMVITIME (The decimal point place follows the selection.)
-20n (See page 61)
mm + Factory adjusted as -200C

Setting for Main setting value limit is completed. If the mn key is pressed at the item main setting
value (SV) low limit setting, it returns to main setting value (SV) high limit setting.

-

When the setting is completed, press the e key. The mode is returned to Standby or Program
Control running mode.
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Transmission output parameter setting

The Transmission output parameter setting items of Program control running mode are the same as
those of Fixed value control running mode.

In case the option Transmission output [code: TA, TV] is added, the character transmission output
parameter [~z ] is indicated.

This section describes how to set the output parameter in the Program control running mode.

Standby mode or

Program control running mode
PTN PV

=y o T

bl L

STEP SV/IMV/TIME

Program pattern setting mode
PTN PV

* In case of Fixed value control parameter setting mode,

o - the character [F.! ./ ]is indicated on the PV display.

STEP SV/MV/TIME

Press the e key several times until the character Attached
function setting mode [c.cml] is indicated on the PV display.
If passed, press the key.
v
Attached function setting mode
PTN PV
c.aml

STEP SV/MV/TIME

Alarm parameter setting

PTN PV
AL
STEP SV/IMVITIME
Press the [=sm key several times until the character
Transmission output parameter [~z ] is indicated on
the PV display. If passed, use the 0 key.
v
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4
Transmission output parameter
PTN PV
r;ﬂﬁ..
STEP SV/MVITIME

Transmission output selection

PTN

PV
|'_ [l | '-I

STEP

SV/IMV/TIME
]

v

Transmission output
high limit setting

PTN PV
|'_ i~ |:., |"|I
STEP SV/MV/TIME
350
\/

+ Select the type of Transmission output.
* In case the option Transmission output [code: TA, TV]
is added, this selecting item is indicated.
» Factory adjusted as Process variable transmission
 Selecting item: Indicated on SV/MV/TIME display
as shown below.

Py Process variable transmission [PV]
.
Main setting value transmission [SV]

L]
T

Control output (OUT1) manipulating value
transmission [MV]

» Set the high limit of the Transmission output.
The high limit value is the value when the output
is 20mA (for option TA) or 1V (for option TV).

» Setting range: Transmission output low limit value
to Input range maximum value

In case of DC input, the decimal point place
follows the selection. (See page 61)

* Factory adjusted as 1370°C
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v

Transmission output
low limit setting
PTN PV

~ 1 d
T ol T T

SV/MV/TIME

STEP

= 1
=D bt bt

» Set the low limit of the Transmission output.

The low limit value is the value when the output
is 4mA (for option TA) or OV (for option TV).

» Setting range: Input range minimum value to

Transmission output high limit value
In case of DC input, the decimal point place

follows the selection. (See page 61)

» Factory adjusted as —200C

Setting for Transmission output parameter is completed. If the mmi key is pressed at the item
Transmission output low limit setting, it returns to Transmission output high limit setting.

l

When the setting is completed, press the -
Control running mode.

key. The mode is returned to Standby or Program

@ When the type of Transmission is selected by Transmission output selection, the Transmission output
high limit value and low limit value are changed as follows.

[Table 6.7-1]
Type of Transmission output High limit value Low limit value
[PV] Process variable Input range Input range
[SV] Main setting value high limit value* low limit value*
[MV] Control output (OUT1) manipulating value 100.0 0.0

* In case of Thermocouple K type of input, the High limit value: 1370°C, the low limit value: — 200C.

@ During Standby mode, the Transmission output value is as follows.

[Table 6.7-2]

Type of Transmission output

Transmission output value

[PV] Process variable

The output value is the PV according to
the high limit value and low limit value.

[SV] Main setting value

In case of option TA: 4mA

[MV] Control output (OUT1) manipulating value

TV: OV
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Input parameter setting

The input parameter setting items of Program control running mode are the same as those of Fixed

value control running mode.

This section describes how to set the input parameter in the Program control running mode.

Standby mode or
Program control running mode

PTN PV

=
(==

STEP SV/MV/TIME

Program pattern setting mode

PTN PV
Dl'_.l'l. .

STEP SV/MV/TIME

v

* In case of Fixed value control parameter setting mode,
the character [F.! .=/ ]is indicated on the PV display.

Press the ias key several times until the character Attached
function setting mode [.amal] is indicated on the PV display.
If passed, press the 0 key.

Attached function setting mode

PTN PV
[ =gl

STEP SV/MV/TIME

Alarm parameter setting

PTN PV
AL

STEP SV/MV/TIME

|

Press the s key several times until the character Input
parameter [/ . ] is indicated on the PV display.
If passed, use the kextond key.
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v
Input parameter setting
PTN PV
i _|'|_F! .
STEP SV/MVITIME

Scaling high limit setting

PTN PV
™~ a ]
ol
STEP SV/MV/TIME
5555

Scaling low limit setting

PTN PV
~a a
e
STEP SV/MV/TIME
4585
v

Set the Scaling high limit.
This setting item is available only when DC input
is designated by Sensor input type designation.
(Page 11)

Setting range: Scaling low limit setting value
to Input range maximum value
(Decimal point place follows the selection [See next page].)

Factory adjusted as 9999.

Set the Scaling low limit.

This setting item is available only when DC input
is designated by Sensor input type designation.
(Page 11)

Setting range: Input range minimum value
to Scaling high limit setting value
(Decimal point place follows the selection [See next page].)

Factory adjusted as —1999.
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'

Decimal point place selection

PTN PV

o ol
STEP SVIMVITIME

h 4
Sensor correction setting

PTN PV

i
STEP SV/MV/TIME

L |

lal bt

PV filter time constant setting

PTN

PV
a4 4~

L I |

STEP

SV/MV/TIME

v

+ Select the Decimal point place.
» This setting item is available only when DC input
is designated by Sensor input type designation.
(Page 11)
* Setting range: Indicated on SV/MV/TIME display
as shown below.

[xxxx.] no decimal point

. .

[xxx.x] 1 digit below decimal point
. (=5

[xx.xx] 2 digits below decimal point
. (=5

[xx.xx] 3 digits below decimal point

* Factory adjusted as [xxxx.] no decimal point.

» Set the correction value for sensor.

+ Setting range: -100.0 to 100.0%C(F)
In case of DC input, -1000 to 1000
(Decimal point place follows the selection.)

* Factory adjusted as 0.0C(F)

» Set the PV filter time constant
« Setting range: 0.0 to 10.0 seconds

* Factory adjusted as 0.0 seconds

Setting for Input parameter is completed. If the e key is pressed at the item PV filter time
constant setting, it returns to Scaling high limit setting.

!

When the setting is completed, press the et key. The mode is returned to Standby or Program
Control running mode.
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@ What is the sensor correction function?
When a sensor cannot be set at a location where control is desired, the sensor measuring value
may deviate from the value in the controlled location, and when controlling with plural PC-900s,
the accuracy of sensors or the difference of load capacities have influence on the control.
Therefore, sometimes measuring value does not accord with the same setting value. In such a case,
the control can be accorded with desired value by shifting the input value of sensors.

@ What is the PV filter time constant?
It suppresses the unsteady input (influence by input noise) with the filter function on software having
the same effect as CR filter by first-order lag operating the input value (PV).
When the input value changed in step type as shown Fig. 6.7-3, it changes slowly as shown Fig. 6.7-4.
T (PV filter time constant) means the time to reach to 63% of the change.

100%
63%

A
Y

[Fig. 6.7-3] [Fig. 6.7-4]
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Communication parameter setting

The Communication parameter setting items of Program control running mode are the same as

those of Fixed value control running mode.

In case the option Serial communication [code: C, C5] is added, the character communication parameter
[c.ovmA] is indicated.

This section describes how to set the communication parameter in the Program control running mode.

Standby mode or

Program control running mode
PTN PV

=y o T

bl L

STEP SV/IMV/TIME

Program pattern setting mode
PTN PV

* In case of Fixed value control parameter setting mode,

o - the character [F.! ./ ]is indicated on the PV display.

STEP SV/MV/TIME

; Press the e key several times until the character Attached
function setting mode [c.cml] is indicated on the PV display.

If passed, press the (o0 key.

v
Attached function setting mode
PTN PV

A=l
STEP SVIMVITIME

Alarm parameter setting
PTN PV

AL .
STEP | SVIMV/TIME

e

Press the [=sm key several times until the character
Communication parameter [z.cimimi] is indicated on the PV
display. If passed, use the 0 key.

63



Shinhao

OPERATIONS (Communication parameter setting) PC-900

v

Communication parameter

PTN

PV
l.:.l.:l.l:l.l:l.

STEP

SV/MV/TIME

Communication transfer rate

» Select the transfer rate to meet the rate of the Host
computer.

* Selecting item: Indicated on SV/MV/TIME display
as shown below.

selection
PTN PV
cakF
STEP SV/MVITIME
S5

* Factory adjusted as 9600bps

 Set the Individual instrument number to this PC-900

when connecting plural PC-900s for communication.
Do not set the same number as other PC-900.

* Setting range: 0 to 95
* Factory adjusted as 0

v
Instrument number setting
PTN PV
alanl~
STEP SVIMVITIME
-
L
v
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v

Communication mode selection « Select the Communication mode Serial communication
PTN PV or Setting value digital transmission.
= |:| '.I
STEP SV/MV/TIMI; » Selecting item: Indicated on SV/MV/TIME display
-y as shown below.
i Mg

mna [noML] Serial communication

ey P
| o1-1 | [SVT ] Setting value digital transmission

* Factory adjusted as Serial communication.

A 4
Setting for Communication parameter is completed. If the mnm key is pressed at the item
Communication mode selection, it returns to Communication transfer rate selection.

.

When the setting is completed, press the e key. The mode is returned to Standby or Program
Control running mode.

-
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Other function setting
The other function setting items of Program control running mode are the same as those of Fixed
value control running mode.
Only two items [Setting value lock] and [Output selection when the Input burnout] are applied
in the Fixed value control running mode.

This section describes how to set the Other function in the Program control running mode.

Standby mode or

Program control running mode
PTN PV

=y o T

L= !

STEP SVIMV/TIME

Program pattern setting mode

* In case of Fixed value control parameter setting mode,
the character [F.! .=\ ] is indicated on the PV display.

Press the s key several times until the character Attached
function setting mode [c.auma] is indicated on the PV display.
If passed, press the a0 key.

PTN PV

P:'__:'u_ .
STEP SVIMVITIME

\4

Attached function setting mode
PTN PV

ceml
STEP SVIMVITIME

Alarm parameter setting

PTN PV
AL .
STEP | SV/MV/TIME
v

Press the e key several times until the character Other
function [=".E.~] is indicated on the PV display. If passed,

use the fnd key.
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v

Other function setting

PTN PV

STEP SV/MV/TIME

Setting value lock selection

PTN PV

1)
Lock

STEP SV/MV/TIME

Step temperature setting value
(SV) [when program control start]
setting

PTN PV
a Pl

STEP SV/MV/TIME

-
tal

Program control starting
system selection

PTN PV
Bl

STEP SV/MV/TIME

PH

* Select whether the setting value is locked or not.
» Selecting item: Indicated on SV/MV/TIME display
as shown below.

E [~ = = =] No setting value lock
=

[Lock] Setting value lock

[~ = = =]: All setting items can be changed.
[ Lock ] : All setting items cannot be changed.
* Factory adjusted as No setting value lock

* Set the Step starting temperature setting value (SV).

Regardless of Program control starting system, it starts
the program control from the setting value.

+ Setting range: Main setting value low limit to
Main setting value high limit
(Decimal point place to DC input
follows the selection. (See page 61)
* Factory adjusted as 0°C

» Select the program control starting system.

* Selecting item: Indicated on SV/MV/TIME display
as shown below.

[PV] PV start

=

[PVr] PVr start

=

[SV] SV start

» Factory adjusted as [PV] PV start
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* PV start [PV]
When started the Program control, it starts the control by quickly changing the Setting
Value and the corresponding time to the Process variable (PV).

* PVr start [PVr]
Basically, the same as PV start, however, it also starts the control by PV start when
Repeating the pattern.

» SV start [SV]
It starts the control from the SV set at “ Step temperature setting value (SV) [when program
¢ control start] setting “.

Status after power failure » Select the status, in case power failure occurs, and
restored selection after it is restored.
PTN PV * Selecting item: Indicated on SV/MV/TIME display

PrEF as shown below.
STEP SVIMV/TIME | o = | [sToP] Stop after power failure restored

5 ol Stops performing program and turns to

= . Standby mode.
[0

-

ami I [conT] Continuation after power failure restored
Continues performing program.

)]

e

-

M=l = | [Hold] Halt after power failure restored
Halts performing program.

» Factory adjusted as Continuation after power failure restored

v

Step time unit selection » Select the Step time unit for the program control.

PN Y « Selecting item: Indicated on SV/MV/TIME display

Fr as shown below.

STEP SVIMVITIME [Min] Hours: Minutes

=

|:| |I |

[SEc] Minutes: Seconds

» Factory adjusted as Hours: Minutes
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'

Step time indicating method
selection

PTN PV
'.I - |'_ |:|

STEP SV/MV/TIME

h 4

Step temperature indicating
method selection

PTN PV

5. E

STEP SV/MV/TIME

S

» Select the Step time indicating method when changed
the SV/IMV/TIME display to TIME during program
control, whichever the Remaining time or the Step time
setting value.

» Selecting item: Indicated on SV/MV/TIME display

as shown below.

[FT 1 Remaining time

=

[TM ] Step time setting value

» Factory adjusted as Remaining time

» Select the Step temperature indicating method when
changed the SV/MV/TIME display to SV during program
control, whichever the Setting value correspond to the
step time progress or Step temperature setting value.

* Selecting item: Indicated on SV/MV/TIME display

as shown below.

h 4
Pattern end output time setting
PTN PV
|D|E |'_ |:|

STEP SV/MV/TIME

-
lal

=] [SV ] Setting value correspond to the

step time progress

[TSV ] Step Temperature setting value

* Factory adjusted as Setting value correspond to the step time progress.

+ Set the time by second for Pattern end output when
the Program control end.
Setting the time to 0 causes continuous output until
the key is pressed for 1 second or the power
supplied to the PC-900 is turned OFF.
« Setting range: 0 to 9999 sec
* Factory adjusted as 0 sec (continuous output)
* It does not work if the Pattern end output is not
selected.
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y

i » Select the function whether the Fixed value control is

Step temperature setting valge performed by holding the step temperature setting value (SV)
(SV) when program end holding of step 9 when program control end.
function, selection * PTN display blinks when the Hold functi orks.
PTN PV * To cancel the Hold function, press the key for 1 second

O H or turn the power supplied to PC-900 OFF

e * Selecting item: Indicated on SV/MV/TIME display
STEP SVIMVITIME as shown below.

'-II'_I:IID

e [sToP] No hold function

[HoLd] Hold function
» Factory adjusted as No hold function [StoP].

* No hold function:

When the program is finished, if the Pattern end output

is selected, it blinks [F.E =] on SV/MV/TIME display and makes
the Pattern end output ON. If it is not selected, not indicated on
SV/MV/TIME display.

» Hold function:

The Fixed value control is performed by holding the step
temperature setting value(SV) of step 9 when program control end.
If no value is registered, it controls by Fixed value with The initial

value (0X).
Time signal output/Status output » Select the Time signal output 1 whether it is used
(RUN) selection for TS1 as Time signal output or Status output (RUN).

* Selecting item: Indicated on SV/MV/TIME display
as shown below.

[TS 1 Time signal output

=

[rUn ] Status output (RUN)

PTN PV
el
STEP | SV/IMV/TIME

4

» Factory adjusted as Time signal output [TS]

» This setting item is available only when the option
Time signal output is added.

+ Status output (RUN) is ON during Program control.
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|

Time signal output/Status output
(HOLD) selection for TS2

PTN

PV

STEP

SV/MV/TIME
L

v

Time signal output/Status output
(WAIT) selection for TS3

PTN

PV
w34

STEP

SV/MV/TIME
Ch

» Select the Time signal output 2 whether it is used
as Time signal output or Status output (HOLD).
* Selecting item: Indicated on SV/MV/TIME display

as shown below.

4 TS |
. (=5
Hald | [Hold]

» Factory adjusted as Time signal output [TS]
» This setting item is available only when the option

Time signal output

Status output (HOLD)

Time signal output is added.
 Status output (HOLD) is ON during Program control halt.

» Select the Time signal output 3 whether it is used
as Time signal output or Status output (WAIT).
* Selecting item: Indicated on SV/MV/TIME display

as shown below.

TS 1

L]
T

[WAIT]

» Factory adjusted as Time signal output [TS]
» This setting item is available only when the option

Time signal output

Status output (WAIT)

Time signal output is added.
» Status output (WAIT) is ON during Program control is

waiting.
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!

. : + Select the Time signal output 4 whether it is used
T | output/Stat tput

llr:g_l?lgnal otl.J puf /S:Slf outpu as Time signal output or Status output (FAST).

(FAST) selection for  Selecting item: Indicated on SV/MV/TIME display

PTN PV as shown below.

iy [TS ] Time signal output

STEP SV/MV/TIME

4

[FAST] Status output (FAST)

Factory adjusted as Time signal output [TS]

This setting item is available only when the option
Time signal output is added.

Status output (FAST) is ON when pressing the bz
key to progress the step time fast.

A 4
Time signal output/Status output . Sek?t the Tirrlwe ?igr:al %l:trt)ut 5 ;Nhftet(hseTroiL ;S used

- as Time signal output or Status outpu .
(STOP) selection for TSS » Selecting item: Indicated on SV/MV/TIME display
PTN PV as shown below.

h5h [TS ] Time signal output
STEP SV/MV/TIME )
N -y

|'-..'_.L:,F‘ | [SToP] Status output (STOP)

» Factory adjusted as Time signal output [TS]

» This setting item is available only when the option
Time signal output is added.

+ Status output (STOP) is ON when the status is Standby
or Program control end.
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v

Overshoot suppression factor « Set the factor to suppress overshoot.
setting * Setting range: 0.0 to 10.0
PTN PV » Factory adjusted as 1.0
a%E « Setting the Integral time to 0 disables this function.
STEP SV/MV/TIME » This setting item is displayed only when the DIP
1 switch (SW304) No.1 is set to ON side to select the
— control action Fuzzy overshoot suppression PID.
mnm
Output selection when the input « Selects the control output to be OFF or not when the DC
burnout input is upscale or downscale.
PTN PV « This setting item is available only when DC input.
Eall” » Setting item: Indicated on SV/MV/TIME display
STEP SV/MV/TIME as shown below.
aFF

[oFF] Makes the control output OFF

=

[on ] Makes the control output not to be OFF

* Factory adjusted as making the output OFF

v

Setting for Other function setting is completed. If the manm key is pressed at the item Output
selection when the input burnout, it returns to Setting value lock.

v

When the setting is completed, press the e key. The mode is returned to Standby or Program
Control running mode.
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Overshoot suppression factor selection

Performs the Auto-tuning by selecting the action to multi-mode. For the Overshoot suppression

function, it is one of the condition that the values P, I, D and ARW are the optimum value
by the Auto-tuning.

If the overshoot or undershoot occurs at the step changing point, select the optimum value
from the range 0.5 to 10.0 of Overshoot suppression factor.

Temperature ﬁ %

In case Overshoot is caused as shown@,

make the factor larger.
Setting value [ >

In case too much time is necessary to be
stable as shown@, make the factor smaller.

Time=>

[Fig. 6.7-5]
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6.8 Fixed value control parameter setting

| Program control i

Standby mode

running mode

Y

‘ (Program control)

Programming
mode

e + EEEy

Fixed value control
running mode

Fixed value control
parameter setting

[FIX indicator lights]

Main setting value (SV) setting

Fixed value control running mode

PTN PV

STEP SV/MV/TIME

setting mode

Fixed value control parameter

PTN PV
FiE

STEP SV/MV/TIME

l@

Main setting value (SV)

PTN PV
ML

STEP SV/MV/TIME

Main setting value setting

PTN PV

STEP SV/MV/TIME

3

!

[FIX indicator lights]

* Set the Main setting value.

+ Setting range: Main setting value low limit to
Main setting value high limit

* Factory adjusted as 0T

running mode.

When the setting is completed, press the e key. The mode is returned to Fixed value control
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PID parameter setting

Fixed value control running mode

PTN PV
=
L —
STEP SV/MV/TIME
-
[}

lm

setting mode

Fixed value control parameter

PTN PV
Fik

STEP SV/MV/TIME

l@

Main setting value (SV)

PTN PV
ML

STEP SV/MV/TIME

s

PID parameter setting

PTN PV
|c!|l '.:':

STEP SV/MV/TIME

l@

Control output (OUT1)
proportional band setting

+ Set the Proportional band of control output (OUT1).
Setting the value to 0.0% causes the PC-935 to act

PTN PV
=

as an ON/OFF controller.
* Setting range: 0.0 to 999.9% (For PC-935 type)

STEP SV/MV/TIME

=
[

0.1 t0 999.9% (For PC-955 type)
* Factory adjusted as 2.5%

l@

Integral time setting

* Set the Integral time.

PTN PV

Setting the value to 0 disables the function.
* Setting range: 0 to 3600 seconds (For PC-935 type)

STEP SV/MV/TIME

80

1 to 3600 seconds (For PC-955 type)
* Factory adjusted as 200 seconds

l@
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!

Derivative time setting * Set the Derivative time.
PTN PV Setting the value to 0 disables the function.
o * Setting range: 0 to 1800 seconds
STEP SV/MV/TIME * Factory adjusted as 50 seconds
=M
=

l@

Anti-reset windup setting * Set the Anti-reset windup.
PTN PV
n » Setting range: 0 to 100%
STEP SV/MV/TIME * Factory adjusted as 50%
i ]
ml bl
-
Control output (OUT2) « Set the Control output (OUT2) proportional band.
proportional band setting Multiplying factor setting to Control output (OUT1)
PN Iy Proportional band. The equation is as follows.
Pl Setting the value to 0.0 causes the PC-900 to act as
STEP SVIMV/TIME an ON/OFF controller. If the Proportional band of Control
1y output (OUT1) is 0.0%, it acts as an ON/OFF controller
mu" as well.
» Setting range: 0.0 to 10.0 (Multiplying factor)

* Factory adjusted as 1.0
» This setting item is available only when the option
Control output (OUT2) [code: DR, DS or DA] is added.

» With the type PC-955, this setting item is not available.

«Equation»
Control output (OUT2) Proportional band
= Control output (OUT1) Proportional band x Multiplying factor

v

Data setting for PID parameter is completed. Press the - key, the mode is returned to Fixed value
control running mode.
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Alarm action point setting

Fixed value control running mode

PTN

PV

e |
[

STEP

SV/MV/TIME

Ca

lm

Fixed value control parameter
setting mode

PTN

PV
Fik

STEP

SV/MV/TIME

lm

Main setting value (SV)

Press the I key several times until the character Alarm action point
[R . . ]is Indicated on the PV display.

PTN PV

ML L
STEP SV/MV/TIME

v

Alarm action point setting
PTN PV

AL
STEP SV/MV/TIME

Alarm 1 (A1) action point setting

PTN

PV
Iq II

STEP

SV/MV/TIME

-
tal

* Set the Alarm (A1) action point.

« Setting range: See the table on the next page.

* Factory adjusted as Pattern end output 1

* This item is not available when Pattern end output 1
is selected (initial status), and if no alarm action is
selected by rotary switch (SW302, See page 12).
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!

Alarm 2 (A2) action point setting

PTN PV
i

ma

STEP SV/MV/TIME

= la]
=

Alarm 3 (A3) action point setting

PTN PV
A3

STEP SV/MV/TIME

1M
i

=

Alarm 4 (A4) action point setting

PTN PV
a4

STEP SV/MV/TIME

1M

[

» Set the Alarm 2 (A2) action point.
« Setting range: See the table below.
* Factory adjusted as 0.
* This item is not available to following cases.
(1) Option A2 is not applied.
(2) No alarm action or Pattern end output 2 is selected
by rotary switch (SW301, See page 12).
(3) For the type PC-955.

* Set the Alarm 3 (A3) action point.

* Setting range: See the table below.

* Factory adjusted as 0°C

* This item is not available when No alarm action or Pattern end
output 3 is selected by key operation in Alarm 3 (A3) action
form selection (See page 44).

» Set the Alarm 4 (A4) action point.

« Setting range: See the table below.

* Factory adjusted as 0°C

* This item is not available when No alarm action or Pattern end
output 4 is selected by key operation in Alarm 4 (A4) action
form selection (See page 45).

control running mode.

Data setting for Alarm action point is completed. Press the et

"

key, the mode is returned to Fixed value

@ Alarm 1 to Alarm 4 setting range (The same range is applicable to Standby function)

[Table 6.8-1]

Type of alarm

Setting range (with

Setti
eting range decimal point )

C . -Input range span to -199.9 to
High limit alarm (%) Input range span Input range span
-Input range span to -199.9 to

Low limit alarm (*)

Input range span

Input range span

High/Low limits alarm (*)

0 to Input range span

0.0 to Input range span

High/Low limit range alarm (*)

0 to Input range span

0.0 to Input range span

Process high alarm

Input range minimum value to
Input range maximum value

-199.9 to Input range
maximum value

Process low alarm

Input range minimum value to
Input range maximum value

-199.9 to Input range
maximum value

(*): Deviation setting

When the input type is DC, for [Input range span] read [Input range scaling span].
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Attached function setting mode
It includes the undermentioned parameters and setting items.
How to set and setting item are the same as [each parameter of Program control running mode],

[Alarm parameter]
+ Alarm 3 (A3) action form selection
» Alarm 4 (A4) action form selection
» Alarm 1 (A1) hysteresis setting
» Alarm 2 (A2) hysteresis setting *1
* Alarm 3 (A3) hysteresis setting
* Alarm 4 (A4) hysteresis setting
* Alarm 1 (A1) delayed timer setting
* Alarm 2 (A2) delayed timer setting *1
» Alarm 3 (A3) delayed timer setting
*» Alarm 4 (A4) delayed timer setting
* Loop break alarm time setting *2
* Loop break alarm span setting *2
*1 This setting item is available when Option A2 is applied.
*2 This setting item is available when Option LA is applied.

~— O N ' ' ' ~— ~—

[Output parameter]

* Control output (OUT1) proportional cycle setting

+ Control output (OUT1) high limit setting

* Control output (OUT1) low limit setting
* Control output (OUT1) ON/OFF hysteresis setting

* Control output (OUT1) changing rate limit setting

* Control output (OUT2) proportional cycle setting *3

* Control output (OUT2) action selection *3

» Control output (OUT2) high limit setting *3
» Control output (OUT2) low limit setting *3

* Control output (OUT2) ON/OFF hysteresis setting *3

* Overlap band/Dead band setting *3

* Open/Closed output dead band setting *4

* Open output time setting *4

* Closed output time setting *4
*3 This setting item is available when Option [DR, DS or DA] is added.
*4 This setting item is available only to the type PC-955.
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[Main setting value limit]
» Main setting value (SV) high limit setting
» Main setting value (SV) low limit setting

[Transmission output parameter]
+ Transmission output selection *5
* Transmission output high limit setting *5
* Transmission output low limit setting *5
*5 In case Option [TA or TV] is added, this setting item is indicated.

[Input parameter]
+ Scaling high limit setting
* Scaling low limit setting
 Decimal point place selection
» Sensor correction setting
* PV filter time constant setting

[Communication parameter]
» Communication transfer rate selection *6
* Instrument number setting *6
» Communication mode selection *6
*6 In case Option [C or C5] is added, this setting item is indicated.

[Other function]

» Setting value lock selection
+ Output selection when the input burnout
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7 Running
7.1 Program setting
Before starting the Program control, check following matters.

[Before the power is turned on]
* Mounting to control panel (See page 9)
* Wiring connection (See page 14)
* Set-up (See page 6)

[After the power is turned on]
* When the mode is in Fixed value control (Indicator [FIX] lights), press the % key.

(1) Program pattern setting (See page 21)
(2) Block data setting (See page 26)
(3) Number of repeat of the pattern and Pattern link setting (See page 41)
(4) Attached function setting (See page 43)
In case of PC-955 type, the Open/Closed output time setting, etc. to meet to control valve motor.
(5) Auto/Manual control changing (See page 86)
(6) Pattern number selection

[Pattern number selection by External operation]
The Pattern number 1 to 7 can be selected by external terminal connection.
(The Pattern number selected by Pattern number External operation takes priority over the key
operation on front panel.)
Referring to [Table 7.1-1], select the Pattern number by connecting between @ and/or 18 and
(common).
[Table 7.1-1]

Pattern number

Instrument terminal

ol1]2]34]5]6 |7
LE S [ O S
44) p1 OO OO
(5 p2 SOOI

For example, when selecting the Pattern number 7, connect 43 and , and , and

'3:53' and . To cancel the number, open the terminal between i3 and , and , and
@ and .
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7.2 Program control running
[Starting System]
» Automatic start: Turn the power supplied to the PC-900 on, and the program is automatically started
from the step 0 after warm-up status.
When making the program start automatically, slide the No. 8 switch of the DIP switch
(SW304) to ON side before the power supplied to the PC-900 is on.

* Manual start : After the power is turned on and warm-up is completed, the program is started from the
step O by pressing the K&nm key in case of Standby mode.
When Fixed value control running mode, press the Ko key. The mode is returned to
Standby mode.
When making the program start manually, slide the No. 8 switch of the DIP switch
(SW304) to OFF side before the power supplied to the PC-900 is on.

[Status when the Program control is started]

* SV start . It starts the control from the SV set “ Step temperature setting value (SV) [when
program control start] setting”.

* PV start . It starts the control from the PV by quickly changing the Setting value and the
corresponding time to the Process variable (PV).

* PVr start : The same as PV start, however, it also starts the control by PV start when repeating the
pattern.

[Program control running by External operation]

Program control is started by closing the terminal between 5 fi:' with the contact or Open collector.

* RUN input . Itis processed at the ON rising edge.

Within 0.1sec
Action Standby Control start RUN input
(STOP input, HOLD input or ADV input)
ON sToP: 2 _ &0
OFF HoLD: 4 — &
- -

ADV: &9 — &3
0.1sec or greater

[Fig. 7.2-1]

[Program control halt (HOLD) ]

Press the Mais key to halt the time progress, and it performs the Fixed value control by the setting value
at that time. At this time, the HOLD indicator (Red) lights.

To perform the program control again, press the K key.
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[Step progressing (ADV) ]
Each time the i key is pressed, the step is progressed to the next. Even if the Wait function is
working, if the - key is pressed, it is progressed to the next.

[Step backing (Back advance) ]

Each time the key is pressed while the . key is being pressed, it ends the step on the process,
and the step goes back to the previous and performs the control.

[Step time fast progress (FAST) ]

While the hizssd key is pressed and held, the time progress becomes 60 times as fast as usual.
If the Wait action is applied, the Wait function takes priority over this function.

[Program control end on the process (STOP) ]
Press the e key, and the Program control will be stopped on the process.

[Program control end (P. END) ]

When the Program control is finished, the mode turns to Standby, and the A1/SB indicator lights
and the character F.Emd blinks on SV/MV/TIME display. Besides, the Pattern end output turns on.
If the I key is pressed for 1 second or greater, the Pattern end output turns off.

[Step setting value change during running]

During running, to change the setting value, press the et key to turn the mode to Programming mode.
After setting, press the et key again to turn the mode to running.

If the step temperature or step time is changed, the control is changed as follows.

[When the step temperature is changed from SV1 to SV2.]

SV2

Sv1
: Pattern before change

Changed point : Pattern after changed

g <

Step n Stepn + 1
[Fig. 7.2-2]

[When the step time is changed from T1 to T2.]

Y

Cangéed point —— : Pattern before change
T 5 = : Pattern after change
f—P
T2 =
[Fig. 7.2-3]
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7.3 Fixed value control running
Before starting the Fixed value control, check following matters.
[Before the power is turned on]
* Mounting to control panel (See page 9)
* Wiring connection (See page 14)
* Set-up (See page 6)

[After the power is turned on]
* When the mode is in Program control (PTN display lights), press the KDy key while the - key
is being pressed to make the mode to Fixed value control.

Then press the et key to change the mode to setting.

(1) Fixed value parameter setting (See page 75)
(2) Attached function setting (See page 43)
(3) Auto/Manual control changing (See page 86)

When the setting is completed, press the e key. The control action is started so as to maintain

the controlling object at the main setting value.
[Key operations during Fixed value control]

key: Changes the indication on SV/MV/TIME display SV or MV.
key: Ends the Fixed value control and turns the mode to Program control (Standby).
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7.4 Manual control performance
Output manipulating value is set by manual.

& Auto/Manual control change
Control change method is common to [Fixed value control running mode] and [Program control running
mode]. Therefore, about the Program control is described in this section.

Standby mode or

Program control running mode
PTN PV

= o T

L= !

STEP SV/MV/TIME

Program pattern setting mode
PTN PV

* In case of Fixed value control parameter setting mode,

Pl the character [F.! ./ ]is indicated on the PV display.

STEP SV/MV/TIME

e

Press the s key several times until the character
Auto/Manual control changing mode [AmiLi] is indicated
on the PV display. If passed, press the am00d key.

Auto/Manual control
changing mode
PTN PV

Fu_Hu'u_LJ:
STEP SV/MV/TIME

Auto/Manual control change * Change the control mode Automatic or Manual.
* Setting item: Indicated on SV/MV/TIME display
PTN PV as shown below.
mRml
STEP SV/MVITIME [AUTo] Automatic control
AU o e

[MAnU ] Manual control

* Factory adjusted as Automatic control

=

When changed the control mode, press the e key.
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[Key operation in Manual control]
During Manual control, use the . , = and s keys to increase or decrease the output
manipulating value.
Setting range: Fixed value control output (OUT1) low limit to high limit value
Maximum range, 0.0 to 100.0% (R/M, S/M), -5.0 to 105.0% (A/M)

[When the option Heating and Cooling control output (code: DR, DS or DA) is add.]
Setting range: —Fixed value control output (OUT2) high limit to Fixed value control output (OUT1) high limit
Maximum range, -100.0 to 100.0% (R/M, S/M), -105.0 to 105.0% (A/M)

[In case of PC-955 type, the value status is as follows]
Control output manipulating value 0.0% © Full closed

Control output manipulating value 100.0% = Full open

When control output manipulating value is 0.1% to 99.9%, the Open output ON time and Closed output ON
time are decided by the control output manipulating value at the time and the setting values (Open/Closed
output dead band, Manipulating value operating cycle, Open output time, Closed output time, etc.), thus
the valve flow rate is adjusted.

[With Manual control, refer to following parameters for Fixed value control.]

* Control output (OUT1) high limit setting value

» Control output (OUT1) low limit setting value

« Control output (OUT1) changing rate limit setting value

* Control output (OUT2) high limit setting value (Option DR, DS or DA is applied to PC-935)
» Control output (OUT2) low limit setting value (Option DR, DS or DA is applied to PC-935)
» Open output time setting value (only to PC-955)

* Closed output time setting value (only to PC-955)

[Balanceless-bumpless function]

The function not to suddenly change the output manipulating value when the control mode is changed from

automatic to manual and vice versa.

* In case the mode is changed from automatic to manual, it makes the output manipulating value before
change to the initial value for manual control.

* In case the mode is changed from manual to automatic, it makes the output manipulating value before
change to the initial value for automatic control.
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7.5 SV/IMVITIME display change

Each time the |t key is pressed, the indication on SV/MV/TIME changes as follows.

* Program control

f g

SV indication
|

MV indication (Control output [OUT1])
==

MV indication (Control output [OUT2])

l%

TIME indication

y -
47
» Fixed value control
K >y
SV indication
y
MV indication (Control output [OUT1])
y
MV indication (Control output [OUT2])
b
47
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Step temperature is indicated
on SV/MV/TIME display.

Output manipulating value is indicated
on SV/MV/TIME display.

Output manipulating value is indicated

on SV/MV/TIME display.

(In case the option DR, DS or DA is
applied.)

Step time is indicated on SV/MV/TIME display.

Main Setting value is indicated
on SV/MV/TIME display.

Output manipulating value is indicated
on SV/MV/ITIME display.

Output manipulating value is indicated
on SV/MV/TIME display.

(In case the option DR, DS or DA is
applied.)
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7.6 Notes when PID auto-tuning is performing

- If [L @ ] is designated in Setting value lock selection, Fuzzy overshoot suppressing PID auto-tuning or

PID auto-tuning cannot be worked.
* During PID auto-tuning, all parameter cannot set.
[In program control running mode]

When the PID auto-tuning is performed, it starts the tuning at the point, and the program time is not
progressed until the tuning is completed. The remaining time is performed after the tuning is terminated.

/

&

& »
< » <

PID auto-tuning
is performing

-------------------- Pattern before Auto-tuning

Pattern after Auto-tuning
[Fig 7.6-1]

P

Time delayed by
PID auto-tuning

In case of Multi mode , when setting the PID auto-tuning at the point the program control is stared, the PID
auto-tuning is automatically performed at the elapsed point (A) of 90% of progress time on each step.
In case the same PID block is set in 1 pattern (e.g. step 1 and 3), the tuning is performed only the first step
(e.g. step 1), and the later step (e.g. step 3 ) is ignored. After the PID auto-tuning is terminated for each
step, the values Control output (OUT1) proportional band, Integral time, Derivative time, ARW and Control
output (OUT2) proportional band are automatically set to the PID block number selected at each step.

When the PV reached at A point,
PID auto-tuning is automatically
performed.

Step number 1

PID block number 0 1

[Fig. 7.6-2]

When performing the Multi mode PID auto-tuning, AT indicator lights, and when it is performing

the auto-tuning after the PV reached at A point, AT indicator blinks.
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7.7 PID auto-tuning performance/cancellation
This section describes how to set in the Program control running mode.

Standby mode or
Program control running mode
PTN PV

] e |
= =l

STEP SV/MV/TIME

Program pattern setting mode
PTN PV

* In case of Fixed value control parameter setting mode,
o

Fifm . the character [F.! ./ ]is indicated on the PV display.
STEP | SVIMV/TIME

Press the e key several times until the character
Auto-tuning performing mode [A". . ]is indicated

s on the PV display.

y If passed, press the a0 key.

Auto-tuning performing mode
PTN PV

|q |'_. 1

STEP SV/MV/TIME

PID auto-tunin tiom selection * Select the action of PID auto-tuning.
aufo-luining action selectio « Setting item: Indicated on SV/MV/TIME display
PTN PV as shown below.
Iq'I'_ '.I
STEP SV/MV/ITIME [noML] Normal mode
noAl =
mnm [MULT] Multi mode

* Factory adjusted as Normal mode

* Normal mode: When the PID auto-tuning is designated, it starts the auto-tuning
at once.

* Multi mode: It automatically stars the PID auto-tuning at the elapsed point (A) of 90%
of progress time on each step. In case the same PID block is set in
1 pattern, the tuning is performed only the first step, and the later step
is ignored.

L When controlling by Fixed value, it is ineffective.
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PID auto-tuning

* Select Performance or Cancellation of the PID auto-tuning.

Performance/cancellation » Setting item: Indicated on SV/MV/TIME display
PTN PV as shown below.
Iq‘I'_
STEP SV/MV/TIME [- = = =] PID auto-tuning cancellation
——.
G [AT ] PID auto-tuning performance

* Factory adjusted as PID auto-tuning cancellation

+ PID auto-tuning performance can be designated when controlling by Program or Fixed
value. During PID auto-tuning, the decimal point (AT, end of the right) on the
SV/MV/TIME display blinks, and the values displayed are in their stopping status.

* During PID auto-tuning, all parameters cannot be set. When changing the setting,
cancel the PID auto-tuning once.

* The PID auto-tuning can be cancelled even the tuning is performing. However, the
values Control output (OUT1) proportional band, Integral time, Derivative time, ARW
and Control output (OUT2) proportional band return to the values before the
auto-tuning was started.

In case 4 hours passed after starting the auto-tuning, and it is not finished, it will be

automatically canceled, and the values abovementioned return to the values
before the auto-tuning was started.

* If selected normal mode at PID auto-tuning action selection, perform the tuning
at each step.

* When the PID auto-tuning is finished, the decimal point (AT, end of the right) on the
SV/MV/TIME display turns out, and each value Control output (OUT1) proportional
band, Integral time, Derivative time, ARW (Anti-reset windup) and Control output
(OUT2) proportional band are automatically set.

When the changing is completed, Press the =

e
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8. Explanation of Control action and Alarm action

8.1 Fuzzy overshoot suppression PID action
It always watches the changing rate of the control output manipulating value and the deviation from the
program control starting point, and suppresses the control output manipulating value before the step is
changed, thus the overshoot is suppressed.

* PID auto-tuning should be performed to each step in advance.

* Fuzzy overshoot suppression PID auto-tuning will not work when the Integral time (l) is set to 0.

* When Wait or Hold function works, Fuzzy overshoot suppression PID auto-tuning is cancelled.

8.2 Explanation of PID and ARW
Proportional band (P)

Proportional action is the action of which the control output varies in proportion to the deviation between
setting value and processing value.

If the proportional band is narrowed, the output changes according to even by a slight variation of
the processing value, and better control result can be obtained as the offset decreases.

However, if when the proportional band is extremely far too narrowed, it may cause variation in the
processing value even by slight disturbance, and turns into control such as ON/OFF action of the
so called hunting phenomenon.

Therefore, when the processing value comes to the balanced position near the setting value and

a constant value is maintained, the most suitable value is selected by gradually narrowing the
proportional band while observing the control results.

Integral time (1)

Integral action is to eliminate offset. When the integral time is shortened, the returning speed to

the setting point is quickened. However, the cycle of oscillation is also quickened and stability becomes
unfavorable.

Derivative time (D)

Derivative action is to restore the change of processing value according to the changing rate.

It reduces the amplitude of overshoot and undershoot width.

If the derivative time is shortened, restoring value comes small, and if the derivative time is adjusted
longer, a phenomenon of returning too much may occur and the control system may be oscillated.

Anti-reset windup (ARW)

ARW prevents overshoot (undershoot) caused owing to the integral action. In case of Fixed value
control, the less ARW value is, the less excess integral action becomes at the point the PV reaches
to the setting value. However, it needs time till stabilized.

For Program control, ARW is used with the overshoot suppression coefficient, it suppresses the
overshoot (undershoot) at the point the gradient of each step is changed.

(When setting Wait value, this function does not work to the step.)
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& How to get the duty factor for ARW by manual setting
In case of Relay contact output or Non-contact voltage output
ON action time

Duty factor (%) = x 100(%)
Proportional cycle

In case of Current output

Output current value (mA) — 4
Duty factor (%) = x 100(%)
16

* Set to 50% (the same as factory adjusted) for trial run, if duty factor is unknown.

8.3 PID auto-tuning of this controller
In order to decide each value of P, I, D and ARW automatically, this system gives the fluctuation to
the controlling object by force.

[In case the difference between setting value and processing temperature is large when the
the temperature rises.]
Fluctuation is given at the temperature 1.5% of scaling span less than the setting value.

1.5% of rated scale span (scaling span)

e

Temperature 1|
: PID parameter measuring

Setrting value >

©® O

: PID parameter calculated point

(

: Controlling action is performed
with the parameters set by
auto-tuning

A AT: Auto-tuning staring point

Time —

@ @ ©)

[Fig. 8.3-1]
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[In case of the stable situation during control or when control temperature is within =-1.5% of

scaling span.]

Fluctuation is given at the setting value.

Temperature ﬁ

+1.5% of rated scale span (scaling span)
/ @ : PID parameter measuring

L~

@ : PID parameter calculated point

Setting value D

V ©OF Controlling action is performed
with the parameters set by
auto-tuning

A AT: Auto-tuning staring point
AT Time =
@ @
[Fig. 8.3-2]

[In case control temperature is 1.5% or greater of scaling span higher than the setting value.]
Fluctuation is given at the temperature 1.5% of scaling span higher than the setting value.

Tempeature

1.5% of rated scale span (scaling span)

7N\

@ : PID parameter measuring

@ : PID parameter calculated point

\\/

.

@ : Controlling action is performed

Setting value | >

with the parameters set by
auto-tuning

A AT: Auto-tuning starting point

Z;

Time =)

@

[Fig. 8.3-3]
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8.4 Standard action drawings
Action Heating (reverse) action Cooling (direct) action
Proportional band Proportional band
ON ON
Control action
OFF X X OFF
Setting Setting
PC-935
H(:)ﬁl HQ_dl H® ! H® 2 H® %, H(:ﬁ
Relay contact | C C @ﬁ , iC ® : C (®) : c B : ' C
output i )
Le— iLe—" Le—°' Lo Lg% L@
*1) (*1)
®&—+ &—/+ | &G—/+ |[&—/+ { &—+ | &G—+
Non-contact 12Vdc 12/0Vdc 0Vdc 0Vdc 0/12Vdc 12Vdc
voltage output @_, _ @_, _ @_, _ @_, _ @_, _ @_, _
(*1) (*1)
&—+ |&—+ [&—+ [&—+ [ &—+ ©O—+
Current output 20mAdc 20 to 4mAdc 4mAdc 4mAdc 4 to 20mAdc 20mAdc
®—- 06—- 66— |6—- ®&—-  ©&—-
(*2) (*2)
e | | | —
[OUT1] Green Lit i Unlit Unlit i Lit
PC-955
Open output | | ® d
Terminal@‘@ ! Q
@9 @_? : ® L
Closed output ! @—(P
Terminal ®—7) *1)
Indicator | | _
[OUT1] Green Lit Unlit Unlit Lit
[OUT2] Yellow | yniit Lit Lit Unlit

(*1) Cycle action is performed according to deviation.
(*2) Changes continuously according to deviation.
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8.5 ON/OFF action drawings
Action Heating (reverse) action Cooling (direct) action
Hysteresis Hysteresis
ON ON
Control action
FF FF
© A A A N
Main setting Main setting
PC-935
H@—y H@®—y [H@®— H@—
Relay contact Q a a O
output c @ d C® O C® O C® d
L ®— Le—' |[Le—° L ®&—
\ et ®&— + &—+ [B&—+ ®&— +
v;;?a-gznoifput 12Vdc 0Vdc 0Vdc 12Vdc
®— — ®—— |®&— - ®— —
®&— + &—+ [B&—+ ® 1t
Current output 20mAdc 4mAdc 4mAdc 20mAdc
®— — ®— - |®&— - ®— -
Indicator
] || ]
[CUT1]Green | Uniit | Uniit Lit
PC-955
Open output
Terminal®— (&) ® | | ® Q
® | ®©-° ®- ®5 |
Closed output
Terminal®— @ (@J @- ?
e ] || ]
[OUTH] Green Lit Unlit Unlit Lit
leater I |
[ouT2) Yellow |~ Lit Lit Unlit

[ ] Part: Acts ON or OFF.
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8.6 Heating/Cooling action drawings [Option DR, DS or DA] (only for PC-935 type)

Control output (OUT1): Heating (Reverse) action, Control output (OUT2): Cooling (Direct) action

Control output Control output
OuUT1, P-band oOuT2, P-band
ON —mm~_ i  _semmm=======sm-----q
Control action | 1 TN i =T
(@) ) = S~ X s
Setting
Control output (OUT1, line )
Relay contact O aq e
output Cc ® 3 c® & C® 3 |
[]
[]
L :j T L .j e L®&>—=
1)
©—| —+ &— + &— +
\':‘:It';ggrgﬁf;u . 12vdc 12/0Vdc ovdc
- &> - ®&—! —
¢1)
&— + &— + &S — +
Current output 20mAdc 20 to 4mAdc 4mAdc
®&—— | &—— ®— —
*2)
[OUT1] Green Lit Unlit
Control output (OUT2, line -==--- -——-)
®ﬁ> @ﬁl @, &
Relay contact | ' |
output ®—= ®—- ®&—
¢1)
@D— + -+ @— +
Non-contact OoVvdc 0/12Vvdc 12Vdc
voltage output — — ® —
c1)
®—| -+ @— + <:>—| —+
4mAdc 4 to 20mAdc 20mAdc
Current output
® — — ® —
*2)
[OUT2] Yellow Unlit Lit

(*1) Cycle action is performed according to deviation.
(*2) Changes continuously according to deviation.
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Control output (OUT1): Cooling (Direct) action, Control output (OUT2): Heating (Reverse) action

Control output

[OUT2] Yellow

Lit

Control output
ouT2, P-bandi! OUT1, P-band
ON -=======-===ri__
Control action | | TS~
FF———
© YAN
Setting
Control output (OUT1, line )
H @—, H@—y, | H@®— |
Relay contact C & : | C ® : i C
output 1
L ®&—2 L ®&— L ®&—F
1)
Non-contact Ovdc 0/12Vdc 12Vvdc
voltage output ©_I — @ _ _
-1
&— + &— + & +
Current output 4mAdc 4 to 20mAdc 20mAdc
®&®—— | ®— — ®— —
(*2)
indicator | ]
[OUT1] Green Unlit Lit
Control output (OUT2, line --------- )
@, @ : @
Relay contact < S \ |
output @ - ® d ! ® ?
1)
@D— + @O— + @O— +
Non-contact 12Vvdc 12/0Vdc Oovdc
voltage output ® _ . — ® —
1)
@O + @ + @O— +
20mAdc 20 to 4 mAdc 4mAdc
Current output
@ — — @ —
(*2)
Unlit

(*1) Cycle action is performed according to deviation.

(*2) Changes continuously according to deviation.
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When setting Dead band

Action Control output (OUT1) Control output (OUT2)
Proportional Proportional
baod Dead band tgan%
ON § ON
Control action
OFF X OFF
Setting
H (:)ﬁ H (:h H® 1
@ I A : E) 0 d
R c® o] C
elay contact 3 ® g ® O O a a
output q a i ®
L ® LO—" iL®—
(*1) *1)
&—+ ®&—+  &—t+ |O—+ | —+ | @&—+
Non-cotact 12Vdc 12/0Vdc 0vdc 0Vdc 0/12Vdc 12Vdc
voltage output ®—t1— ie—1— i &—1— ® — — ® —
*1) *1)
@ —+ O&—+ 1 G—+ |[O—+ O—+ O+
Current output 20mAdc | 20to4 mAdc 4mAdc 4mAdc | 4 to 20mAdc o 20mAdc
®—1I — ®&—1I — ®—1I — ®) _ ®—1— —
(*2) (*2)

Indicator -

[OUT1] Green Lit Unlit

Indicator _

[OUTZ2] Yellow ) ]
Unlit Lit

I:I part: Acts ON or OFF.

(*1) Cycle action is performed according to deviation.
(*2) Changes continuously according to deviation.
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When setting the Overlap band with Relay contact output

Control output (OUT1) proportional band

Control output (OUT2) proportional band
—_ Overlap band
Control action | ON \ P ON
OFF N OFF
Setting

Relay contact H C o) H C E} H 9 d

output C O C a c @ .

[Control output d 91 O

(OUT1)] L @ e L @ @ L@ Q

(*1)

[OUT1] Green Lit Unlit

Relay contact
output

LS
T

[Control output
(OUT2)] *1)

Indicator
[OUTZ2] Yellow

Unlit Lit

I:I Part: Acts ON or OFF.

(*1) Cycle action is performed according to deviation.
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8.7 Action drawing when setting Open/Closed output dead band (only for PC-955)

PC-900

Setting value

Example: Thermocouple type K

Proportional band

—200to 1370 °C
600°C

2.5% (approx.40°C)

Open and Closed output dead band---  50.0% (approx. 20 °C)

In

Proportional band

value and Closed output time setting value.

8.8 Pattern end action drawing

ON

OFF

Time —— >

(Program control end)

— STOP
Press the J¥[eslsl] key to cancel

the Pattern end output.
O | OF O
©- @~
Indicator | |
AVSB (Red) i Lit Unlit

Pattern end output is turned ON when the Program control is finished.

Pattern end output is not cancelled until the

STOP
MODE
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8.9 Alarm 1 to 4 action drawings
High limit alarm Low limit alarm
Hysteresis Hysteresis
Temperature ON ON
alarm action
i A 4 A 4 i
OFF OFF
A 1k i L A
Main setting Alarm setting Alarm setting  Main setting
® S @O
Output |
@ @—°
Indication | I [ 1 |
Unlit Lit Lit Unlit
High limit alarm w/standby Low limit alarm w/standby
Hysteresis Hysteresis
ON ON
Temperature
alarm action |
i 2. A i
OFF OFF
A A r%] e/ I/ ;/17 A
Main setting Alarm sétting Alarm’setting Main setting
@ @ ©—
Output @® 0 © @ ©) Q
Indication | [ ] ] |
Unlit Lit Lit Unlit
High/Low limits alarm High/Low limit range alarm
Hysteresis Hysteresis
ON B w— ON 7'y
Temperature
alarm action : :
\ 4 ; \ 4 : Y
OFF OFF
b8 A A
Alarm setting Main setting Alarm setting Alarm setting Main setting Alarm setting
© O @ o) © A @_b © & i @_d)
Output
u pu @ @, . ’ @ O @ O i
ndication | [N B [ .
Lit Unlit Lit Unlit Lit Unlit

e Standby function works at [ [ ] part.

shows the action point of the alarm output.

. A and A
e Output terminals for Alarm 2: @ - (only for PC-935)
) G

Alarm 3: 24
102
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Unlit

Lit

shinho EXPLANATION OF CONTROL ACTION AND ALARM ACTION
High/Low limits alarm with standby High/Low limit range alarm w/standby
Hysteresis Hysteresis
Temperature ON ON
alarm action /
OFF Y Y 2 \orr A 2.4
Alarm setting  Main setting Alarm setting] Alarm setting  Main setting  Alarm setting
O Camrd @ | @ ©—y Oy
Output |
©— @ | @ ©—
Indication
Lit Unlit Lit Unlit Lit Unlit
Process high alarm Process low alarm
Hysteresis Hysteresis
Temperature ON ON
alarm action
OFF Y Y OFF y
~ Alarm setting Alarm setting
@3 @3 @2 Ozmrd
Output o o i o
® ©
indicaton | ] — |
Unlit Lit Lit Unlit
Process high alarm w/standby Process low alarm w/standby
Hysteresis Hysteresis
ON ON
Temperature
alarm action
OFF , OFF 2. 4
B /@%se{ng Alaégting' '
@—, O—; O | O
Output § |
@— ©—
indication | ] — |

e Standby function works at [ [ 1 part.

. and

shows the action point of the alarm output.

e Output terminals for Alarm 2: @ - (only for PC-935)

o
Alarm 3: & -
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9. Other functions
Burnout alarm
When the thermocouple or RTD is burnt out or the input value reaches [Rated scale maximum value
+1% of rated scale span] or greater, PV display blinks [ ~ ~ "] and it makes the control output off.
With the input RTD Pt100 ('F) or DC, the rated scale maximum value is 999.9 or 9999, if the input
value is greater than the maximum value, PV display blinks [~~~ "], however, the control is performed
to rated scale maximum value +1% of rated scale span.
When the input value falls [Rated scale minimum value -1% of rated scale span] or less, PV display
blinks [- = = =] and it makes the control output off.
With the input Thermocouple T, RTD or DC, the rated scale minimum value is -199.9 or -1999,
if the input value is less than the minimum value, PV display blinks [- - - -], however, the control
is performed to rated scale minimum value -1% of rated scale span.

Self-diagnostic
It watches the CPU by watchdog timer, and when abnormal status on the CPU has been found,
it makes the controller warm-up status.

Automatic cold junction temperature compensation (Thermocouple input type)
It detects the temperature at the connecting terminal between thermocouple and instrument,
and always makes it the same status at which the reference junction is located at 0= [32°F].

Warm-up indication

For approximately 2s after the power supplied to the instrument is turned on, the type of
input and the unit are indicated on the PV display, and the maximum input rated value
(in case of DC input, scaling high limit value) on the SV/MV/TIME display.
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10. Specifications
10.1 Standard specifications
Name

Mounting method
Setting
Display
PV display
SV/MV/TIME display
Pattern No. display
Step No. display
Input
Thermocouple

RTD

Current

Voltage

Input sampling period

: Digital Programmable Controller (PC-935 type)

ON/OFF servo Digital Programmable Controller (PC-955 type)

: Flush
: Input system using membrane sheet key

:Red LED display 4 digits, size 14.3(H) x 8(W)mm
: Green LED display 4 digits, size 10(H) x 5.5(W)mm
: Yellow LED display 1 digit, size 8(H) x
: Green LED display 1 digit, size 8(H) x

(W)mm

4(W)
4(W)mm

‘K, J, R, S, B, E, T[JIS, IEC], C (W/Re5-26) [ASTM],

N (IEC) and PL-II (NBS)
External resistance, 1005 or less
When input burnout, Upscale

: Pt100 (JIS, IEC), JPt100 3-wire system

Allowable input lead wire resistance, 105 or less per wire
When input burnout, Upscale

: 0 to 20mAdc, 4 to 20mAdc

Input impedance, 5052
When input burnout, 0 to 20mA, the same as OmA
4 to 20mA, Downscale

:0to 1Vdc

Input impedance, 1M%&¢ or greater

Allowable input voltage, 5V or less

Allowable signal source resistance, 2k or less
When input burnout, Upscale

: 0.125 seconds

Indicating or Setting accuracy

Thermocouple input :

RTD input
Current input
Voltage input
Time indicating accuracy :
Control output
Relay contact

Non-contact voltage

Current

Within =#=0.2% of input range full scale Z=1digit, however,
for R or S input, range 0 to 200 (400°F), within £=4C (8F).
When B input, range 0 to 300" (600F), without the range of
accuracy guarantee.

In case of K, J or T input, for less than 0" (32F),

within #0.4% of input range full scale +=1digit

(Cold junction compensating accuracy, #=11, at 0 to 50C)

: Within #20.2% of input range full scale =1digit
: Within +0.2% of input range full scale *+1digit
: Within £20.2% of input range full scale Z=1digit

Within #0.1% of setting time

: 1a1b (for PC-955 type 1a x 2)

Control capacity,
250Vac 3A (resistive load)
250Vac 1A (inductive load cos@=0.4)

: for SSR drive

12'2Vdc Maximum 40mAdc (short circuit protected)

: 4 to 20mAdc (Isolated type)

Load resistance, maximum 55052
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Alarm 1 (A1), 3 (A3) and 4 (A4) output
Deviation setting by = to main setting (excepting Process value alarm), and when the input exceeds
the range the output turns ON or OFF (in case of High/Low range alarm).
Alarm action can be selected by internal switch or key operation.

e No alarm:

¢ High limit alarm (Deviation setting) - ZHinput range span* (Off when set to 0)

¢ Low limit alarm (Deviation setting) : Hinput range span* (Off when set to 0)

¢ High/Low limits alarm (Deviation setting) : 0 to input range span* (Off when set to 0)

¢ High/Low limit range alarm (Deviation setting): O to input range span* (Off when set to 0)

¢ Process high alarm > input range minimum to input range maximum
¢ Process low alarm > input range minimum to input range maximum

*: For DC input, input range scaling span.
Standby function: Selectable
Setting accuracy : Within =0.2% of input range full scale *=1digit
Action : ON/OFF action
Hysteresis setting range:
When thermocouple or RTD input, 0.1 to 100.0°C ('F)
When DC input, 1 to 1000 (Decimal point place follows the selection.)
Output : Relay contact 1a (In case of [A3] or [A4], 1ax 2)
Control capacity
250Vac 3A (resistive load)
250Vac 1A (inductive load cos ¢=0.4)
(However, A3 and A4 common terminal, Maximum 3A)
Controlling action
One of the actions Fuzzy overshoot suppressing PID action (with auto-tuning function) or PID action
(with auto-tuning function) is selectable by DIP switch.
e Fuzzy overshoot suppressing PID action or PID action (with auto-tuning function)

Proportional band (P) : 0.0 t0 999.9% (Setting the value to 0.0 causes the instrument to act as
an ON/OFF controller.)

Integral time (I) : 0 to 3600 sec (Setting the value to 0 disables the function.)

Derivative time (D) : 0 to 1800 sec (Setting the value to 0 disables the function.)

Proportional cycle : 1 to 120 sec (Unavailable for the Current output type,)

Anti-reset windup (ARW) : 0 to 100%

Output limiter : 0 to 100% (In case of Current output, -5 to 105%)

Open output time setting : 0.1 to 999.9s (For PC-955 type)
Closed output time setting: 0.1 to 999.9s (For PC-955 type)
Hysteresis setting range : When thermocouple or RTD input, 0.1 to 100.0%C (F)
When DC input, 1 to 1000 (Decimal point place follows the selection.)

Supply voltage 1100 to 240Vac, 50/60Hz, 24Vac/dc, 50/60Hz (Specified)
Allowable voltage fluctuation: In case of 100 to 240Vac ---- 85 to 264Vac

In case of 24Vac/dc --------------- 20 to 28Vac/dc
Ambient temperature 1010 50T (32 to 122°F)
Ambient humidity : 35 to 85%RH (non-condensing)
Power consumption : Approx. 15VA
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Circuit insulation configu
[PC-935]

| Ground terminal Isolated

ration

Power source

| Alarm 3,4 output

[Fig. 10.1-

Isolated Isolated Isolated Isolated
*2 [ Communication I Transmission
Control output (OUT1) |A CPU part part outout .
I C
Isolated | *1 Non- Non- Non-
isolated isolated |solat|ed
I
Control output (OUT2), External
nput Pattern number ;
Alarm 2 output B external selection operation
or Loop break alarm input G
output
— Isolated | [Isolated — Non-isolated
Isolated —-| Isolated
Time signal output
| Alarm 1output | E

1]

(*1) In case both Control output (OUT1) and Control output (OUT2) are Current output type or
Non-contact voltage output type, between A-B is non-isolated.
(*2) In case Control output (OUT1) is Current output type or Non-contact voltage output type,
between A-C, A-D, A-E are non-isolated.

In case Control output (OUT2) is Current output type or Non-contact voltage output type,
between B-C, B-D, B-E are non-isolated.

Insulation resistance

10M%2 or greater at 500Vdc

Insulation test must not be carried out,
between A-B in case of Circuit insulation configuration (*1),
between A-C, A-D, A-E, B-C, B-D, B-E, in case of (*2),
C-D-E and F-G because they are non-isolated.
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Circuit insulation configuration

[PC-955]
| Ground terminal | ——Isolated |—— Power source |
Isolated Isolated Isolated Isolated
Open output (OUT1) CPU part Communication Transmission
Closed output (OUT2) part : A output |
Non-t q Non- Non-
isolate : :
Isolated |solat?d |so|atled
Input Pattern number External
| Alarm 1 output | external operation | E
selectionI B input
Isolated ——[Tsolated |[Tsolated H | No-
isolated
1 —| Isolated |
[_Alarm 3, 4 output _ | Time signal output

[Fig. 10.1-2]

Insulation resistance
10M%2 or greater at 500Vdc
Insulation test must not be carried out,
A-B-C and D-E because they are non-isolated.
Dielectric strength
Between input terminal and ground terminal, 1.5kVac for 1 minute
Between input terminal and power terminal, 1.5kVac for 1 minute
Between power terminal and ground terminal, 1.5kVac for 1 minute
Between output terminal and ground terminal, 1.5kVac for 1 minute
Between output terminal and power terminal, 1.5kVac for 1 minute

Weight : Approx. 500g

External dimension : 96 x 96 x 110mm (W x H x D)
Material : Base and Case, Flame resisting resin
Color : Base and Case, Light gray

Attached functions : Setting value lock, Setting value limit, Sensor correction,
Multi-range, Multi-function, Alarm action delayed timer, Warm-up display,
Wait, Hold, Advance, Back advance, Repeat, Link, Time fast progressing,
Data clear, Pattern number external selection, External operation,
Power failure compensation, Fixed value control, Self-diagnosis,
Automatic cold junction temperature compensation, Sensor burnout
function [upscale, downscale] and PV start.

Accessories : Mounting bracket 1 set
Instruction manual 1 copy
Unit nameplate 1 sheet
Terminal cover 2 pieces [When option [TC] is applied.]
Gasket 1 piece [When option [IP] is applied.]
Auxiliary frame 1 piece [When option [IP] is applied.]
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10.2 Optional specifications
Alarm output [A2] (only PC-935 type)
Deviation setting by = to main setting (excepting Process value alarm), and when the input exceeds
the range the output turns ON or OFF (in case of High/Low range alarm).
Alarm action can be selected by internal switch.
When the option Alarm 2 output (A2) and Loop break alarm output (LA) are applied together, the
output terminal is common.
Alarm 2 output (option code: A2) is not available with a combination of Heating/Cooling control output
(option code: DR, DS or DA).
¢ No alarm action

¢ High limit alarm (Deviation setting) : ZHinput range span* (Off when set to 0)

e Low limit alarm (Deviation setting) : —Hnput range span* (Off when set to 0)

¢ High/Low limits alarm (Deviation setting) : 0 to input range span* (Off when set to 0)

¢ High/Low limit range alarm (Deviation setting): 0 to input range span* (Off when set to 0)

¢ Process high alarm : input range minimum to input range maximum
¢ Process low alarm > input range minimum to input range maximum

*: For DC input, input range scaling span.
Standby function: Selectable
Setting accuracy: Within #=0.2% of input range full scale Z=1digit
Action : ON/OFF action
Hysteresis setting range:
When thermocouple or RTD input, 0.1 to 100.0%C (F)
When DC input, 1 to 1000 (Decimal point place follows the selection.)
Output : Relay contact 1a
Control capacity
250Vac 3A (resistive load)
250Vac 1A (inductive load cos@=0.4)

Loop break alarm output [LA]
It detects the breaking status on the loop such as heater burnout, sensor burnout or the operation
end trouble.
When Loop break alarm output (LA) and Alarm 2 output (A2) are applied together, the output terminal
is common.
Loop break alarm output (LA) is not available with a combination of Heating/Cooling control output
(DR, DS or DA).
In case of PC-955 type, relay contact output is not available. (However, the LA indicator lights.)
Setting range: Loop break alarm time setting, 0 to 200 minutes
Loop break alarm span setting, When TC (excepting T) or RTD input, 0 to 100C(F)
0.0 to 100.0"=(F) (with decimal point)
When DC input, 1 to 1000 (Decimal point place follows
the setting.)
Output : Relay contact 1a
Control capacity, 250Vac 3A (resistive load)
250Vac 1A (inductive load, cos@ =0.4)
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Heating/Cooling control output [DR, DS or DA] (only PC-935 type)
Heating/Cooling control output is not available with a combination of Alarm 2 output or Loop break
alarm output.
The specifications of heating side are the same as Main control.
Cooling side proportional band : Multiplying factor to the control output (OUT1) proportional band is
0.0 to 10.0.
(ON/OFF action when set to 0.0)
Cooling side integral time : Integral time of control output (OUT1)
Cooling side derivative time  : Derivative time of control output (OUT1)
Cooling side proportional cycle: 1 to 120sec. (Unavailable to the DC current output type.)
Overlap band/Dead band setting range:
+Heating proportional band value converted

Action : ON/OFF action
Hysteresis : When thermocouple or RTD input, 0.1 to 100.0°C(F)

When DC input, 1 to 1000 (Decimal point place follows the selection.)
Cooling action mode selection function:

Air cooling -------- Linear characteristic

Qil cooling -------- 1.5th power of linear characteristic

Water cooling ----2nd power of linear characteristic
Output [DR] Relay contact 1a
Control capacity 250Vac 3A (resistive load)
250Vac 1A (inductive load cos@=0.4)

[DS] Non-contact voltage (for SSR drive)

12'°Vdc  Maximum 40mAdc (short circuit protected)
[DA] Current

4 to 20mAdc (Isolation type)

Load resistance, Maximum 550%#

Transmission output [TA or TV]
Any one of transmissions, Process variable, Main setting value or Main output manipulating
value, is output in current or voltage, converting the value to analog signal every 0.125 seconds.
Transmitting parameter PV, SV, MV (Selectable by key)

Resolution : 1/10000

Current (TA) : 4 to 20mAdc (load resistance, maximum 500%%)
Voltage (TV) : 0 to 1Vdc (load resistance, minimum 100k%Z¥)
Output accuracy : Within #20.3% of full scale
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Serial communication [C or C5]
Following operations can be executed from the external computer.
¢ Reading and setting of the Main setting value, PID value and various setting values.
¢ Reading of the input value and the action status.
¢ Change of the functions.
Communication circuit : Based on EIA RS-485 [Option code: C5] or
Based on EIA RS-232C [Option code: C]
The number of units to be connected: RS-232C-----1 unit (Unable to connect in parallel)
RS-485------- maximum 31 units (for PC-900)
Communication method : Half-duplex communication start-stop synchronous
Data transfer rate : 2400, 4800, 9600 and 19200bps (selectable by key operation)
Data format Start bit : 1
Data bit : 7
Parity : Even parity
Stop bit : 1
Setting value digital transmission [SVTC]
If this option is designated adding the option C5 (RS-485), the main setting value can
be transmitted in digital when combined with FCD or FCR applied the option C5.
Maximum 31 FCD (FCR)
YA @) YA @) YA@ YA @) , 10082
- Terminator
YB @ YB @ YB®) YB =
COM ({8— COM (19 COM(® com@®
FCD-100 FCD-100 FCD-100
PC-900 or or or
FCR-100 FCR-100 FCR-100

[Fig. 10.2-1]
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Time signal output [TS]
Time signal block number (Block number that the OFF time and ON time of the signal were set) can be
set to each step.
Maximum 8 channels per step can be output.
The time signal output is changeable to status output as shown below.
Time signal output TS1 =+ RUN
Time signal output TS2 ™# HOLD
Time signal output TS3 =+ WAIT
Time signal output TS4 = FAST
Time signal output TS5 ™# STOP

Number of circuit : 8
Output : Open collector, Capacity 24Vdc maximum 50mA

Color black [BK]
Front panel : Dark gray
Case : Black

Terminal cover [TC]
Electrical shock protecting terminal cover

Dust-proof ¢ Drip-proof [IP]
Drip-proof and Dust-proof specification (IP54)
o Effective to only panel surface, case part is excluded.
It is recommended to use Front cover (soft type, sold separately) to strengthen the Dust-proof and
Drip-proof function.
¢ To protect the controller from water leak between control panel and controller, make notes of the
following items.
1) The panel cutout dimension should be proper and no burrs.
(Z) The control panel surface to be mounted should be vertical.

Specified specifications [Fig. 10.2-2]
¢ Input range : Shipped as specified range.
e Alarm action : Shipped as specified alarm action. (e.g. A1, A2, A3, A4)

¢ Cooling action mode: Shipped as specified action mode. (e.g. for the option DR, DS or DA)
e Transmission output: Shipped as specified output. (e.g. for the option TA or TV)
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11. When troubled

When troubled, refer to the following items after checking the power and the wiring.

4 A
& Warning

Turn the power supplied to the instrument OFF before wiring or checking. If working or

touching the terminal with the power ON status, there is a possibility of Electric Shock
which can cause severe injury or death.

Moreover, the instrument must be grounded before the power supplied to the instrument
is turned on.

\.

[Indication]
e Phenomenon: PV display blinks [~ ~ " ].

Presumed cause
e Thermocouple or RTD burnout

Action
¢ Exchange the Thermocouple or RTD.
[In case of Thermocouple]
If the input terminal of the instrument is shorted,
and if nearby room temperature is indicated, the

instrument should be normal and sensor may be
broken.

[In case of RTD]
If approx. 100%¢ of resistance is connected to the
Input terminal between A-B of the instrument and
between B-B is shorted, and if nearby 0°C(F) is
indicated, the instrument should be normal,
and sensor may be broken.
e Surely connect the lead wire.

¢ Lead wire of thermocouple or RTD is not
surely mounted.

e Phenomenon: PV display blinks [- - - -].

Presumed cause

e Codes (A, B, B) of RTD does not agree with
the instrument terminal.

Action
e Connect the wire properly.

e Polarity of thermocouple or compensation lead e Connect the wire properly.
wire is reverse.

e Phenomenon: Indication on PV display is abnormal or unstable.

Presumed cause
¢ Designation of the Sensor input is improper.

Action

¢ Set the Sensor input properly by Rotary switch
and DIP switch. (page 11)

¢ Set the unit properly by DIP switch. (page 10)
¢ Set the value suitably. (page 61)

e The temperature unit ("= or F) is mistaken.
e Sensor correcting value is unsuitable.
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Presumed cause Action
¢ Specification of Thermocouple or RTD is ¢ Make the specification properly, the sensor to the
improper. instrument or the instrument to the sensor.
¢ AC leaks into thermocouple or RTD circuit. ¢ Use isolated type of thermocouple.
e There is an apparatus to send out inductive o Keep the instrument away from the apparatus
interference or noise near the controller. which sends out inductive interference or noise.

[Key operation]
e Phenomenon: Main setting value, PID values, Proportional cycle value and Alarm 1 to 4 cannot be
set. (Values cannot be changed by the . or . key.)

Presumed cause Action
e Setting value lock is designated. ¢ Release the lock designation. (page 67)
¢ During PID auto-tuning. e Cancel the tuning if necessary. (page 89)

« Phenomenon: Even if the sl or s key is pressed, the setting indication does not change
over or under in the rated scale range, therefore the settings are impossible.

Presumed cause Action
¢ Main setting value high limit or low limit may be ¢ Set the limit value again to appropriate value.
set at the point the value cannot be changed. (page 55)

—

e Phenomenon: Program does not start even if the et key is pressed in Program mode.

Presumed cause Action
« External operation STOP is working. « Open the terminal between “i and 7. (page 83)

e Phenomenon: Program is finished in a moment.

Presumed cause Action
e Step time is not set. ¢ Set the step time. (page 22)

¢ Phenomenon: Step does not move.

Presumed cause Action
e Status is in HOLD. ¢ Press the @ key to perform the program
control again. (page 83)
e WAIT action is working. o Press the miaml or i key to cancel Wait
function. (page 34, 84)
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[Control]

e Phenomenon: Process variable (PV) does not rise.

Presumed cause

Action

e Thermocouple or RTD burnout
e Thermocouple or RTD is not surely mounted
(inserted) to the control object.

¢ Exchange the Thermocouple or RTD.
e Surely mount (insert) the Thermocouple or RTD
to the control object.

e Phenomenon: Process variable (PV) rises too much.

Presumed cause

Action

¢ Specification of the Thermocouple or RTD is
improper.

¢ Make the specification properly, the sensor to the
instrument or the instrument to the sensor.

e Phenomenon: Fixed value control is not performed.

Presumed cause

Action

¢ Program mode is selected.

e Change the mode to Fixed value control.
(page 85)

e Phenomenon: Output is kept its ON status.

Presumed cause

Action

e Control output (OUT1) low limit value or Control
output (OUT2) low limit value is set to 100% or

greater in the Block setting mode (Output block).

¢ Set the value appropriately. (page 49, 51)

¢ Phenomenon: Output is kept its OFF status.

Presumed cause

Action

e Control output (OUT1) high limit value or Control
output (OUT2) high limit value is set to 0% or
less in the Block setting mode (Output block).

¢ Set the value appropriately. (page 49, 51)

If happened unclear phenomenon other than above mentioned, make inquiries about the matters

at our agency or your shop where purchased.
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12. Initial values
[program control]
« Pattern setting mode [F.".7 ]

PV Setting item Initial value Memo
display (SV, MV, TIME display)
P e Pattern number selection 0
" E~F | Step temperature setting o
"{ mE | Step time setting 00.00 min
. & & | PID block number setting 0
_ "% ! | Time signal 1 block number 0
. % | Time signal 2 block number 0
.53 | Time signal 3 block number 0
. %4 | Time signal 4 block number 0
.55 | Time signal 5 block number 0
. %§& | Time signal 6 block number 0
.57 | Time signal 7 block number 0
. %8 | Time signal 8 block number 0
- AT | Wait block number 0
. =L~ | Alarm block number 0
- =™ | Output block number 0

« Block setting mode [F.Ai.E]
* PID block [ ..l (In case of the PID block number 0)

&0 _ B | Proportional band (OUT1) 2.5%

#0_1 | Integral time 200sec

~0_ o | Derivative time 50sec

0.7 | Anti-reset windup 50%

F0FE | Proportional band (OUT2) 1.0 (Multiplying factor)

* Time signal block [i".-.Lii] (In case of the Time signal block number 0)

o0 _F | Time signal output OFF time 00.00 min
OO _ m | Time signal output ON time 00.00 min

* Wait block [c:-.Liii] (In case of the Wait block number 0)

|
Ll bl =

| Wait value setting

oc

* Alarm block [ -..Zl5] (In case of the Alarm block number 0)

A0 . 1 | Alarm 1 (A1) action point (0
A0 _ 2 | Alarm 2 (A2) action point o
A0 . 3 | Alarm 3 (A3) action point o
A0 .= | Alarm 4 (A4) action point o
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e Attached function setting mode [=.zimicl]

* Output block [ -.Lik] (In case of the Output block number 0)

PV Setting item Initial value Memo
display (SV, MV, TIME display)
@i . H | Control output (OUT1) high limit 100%
@i . L | Control output (OUT1) low limit 0%
aiHE | Control output (OUT2) high limit 100%
ool Control output (OUT2) low limit 0%
=cL | Changing rate limit (OUT1) 0%

Number of repeat, Pattern link designation mode [=.H/ .]

i~ EIDI'_

Number of repeat (Pattern No. 0) 0

o |"|I|I (|

Pattern link (Pattern No. 0 and 1)

====:No link

PID auto-tuning performing mode [F". . ]

R % Auto-tuning action

mamL : Normal mode

A Auto-tuning Performance/Cancellation

= = = =- Cancellation

* Alarm parameter setting mode [FiL.7 ]

S =F | Alarm 3 (A3) action form 2 High limit alarm
AL 4FE | Alarm 4 (A4) action form L : Low limit alarm
& IHY | Alarm 1 (A1) hysteresis 1.0C

AcHY | Alarm 2 (A2) hysteresis 1.0C

A 3HY | Alarm 3 (A3) hysteresis 1.0C

AYHY | Alarm 4 (A4) hysteresis 1.0¢C

& ldY | Alarm 1 (A1) delayed timer 0 sec

He'as | Alarm 2 (A2) delayed timer 0 sec

A 3dY | Alarm 3 (A3) delayed timer 0 sec

A4 | Alarm 4 (A4) delayed timer 0 sec

L P_1 | Loop break alarm time 0 min

L P _H | Loop break alarm span o
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* Output parameter setting mode [ilii™. ]

PV N Initial value
display Seting item (SV, MV, TIME display) Memo
e Proportional cycle (OUT1) R/M: 30 sec, S/M: 3 sec
HY%N ON/OFF action hysteresis (OUT1) 1.0C
- Proportional cycle (OUT2) DR: 30 sec, DS: 3 sec
=8z | Cooling action selection (OUT2) Hi ~: Air cooling
H4455 | ON/OFF action hysteresis (OUT2) | 1.0
= Overlap band/Dead band setting 0.0%

# _ & | Open/Closed output dead band 3.0%
Pai Open output time setting 30 sec
Pel Closed output time setting 30 sec
* Main setting value limit setting mode [“iL.i ]

ninl Main setting value high limit 1370C
i Main setting value low limit -2007C

* Transmission output parameter setting mode [".~.c ]

" =@ | Transmission output - pv
"~ L = | Transmission output high limit 1370°C
=L L | Transmission output low limit -200°C

* Input parameter setting mode [/ o ta ]

"L H | Scaling high limit 9999

"L L | Scaling low limit -1999
e Decimal point place . - No decimal point
= Sensor correction 0.0
&1 L7 | PV filter time constant 0.0 sec

* Communication parameter setting mode [£.crA]

cA'=F | Communication transfer rate 5&: 9600bps
= mme | Instrument number 0
oA Communication mode mami : Serial

communication
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* Other function setting mode [ci".E.~]
PV L Initial value

display Setting item (SV, MV, TIME display) Memo

iL ac = | Setting value lock selection = == =-] ock cancelled

& _ =i | Step temperature setting value when program 0.0

control start

% _ i | Program control starting system FH: PV start

#+=EL | Status after power failure restored selection c @mi ; Continuation

Mo Step time unit selection Al = Minute

= _{ ~ | Step time indicating method =1 : Remaining time

“_ 1" E | Step temperature indication = Setting value

corresponds to time progress
FE & | Pattern end output time setting 0 sec
PEH Step temperature setting value holding function when %" @ Stop
Program completed

4 !5 | Time signal 1 output or Status output (RUN) selection | " -: Time signal 1

"4 &% | Time signal 2 output or Status output (HOLD) selection | " %: Time signal 2

"% 3% | Time signal 3 output or Status output (WAIT) selection | " -: Time signal 3

"4 4% | Time signal 4 output or Status output (FAST) selection | " %: Time signal 4

5% | Time signal 5 output or Status output (STOP) selection | " -: Time signal 5

akkF Overshoot suppression factor 1.0

E =L | Output selection when the input burnout o= F: Makes the control
output OFF

« Automatic/Manual control changing mode [~A~.Li]

| 78~ | Automatic/Manual control change

| AL &: Automatic

[Fixed value control]
« Fixed value control parameter setting mode [~/ . ]
* Main setting value (SV) setting mode [ . . ]

| L | Main setting value (SV) setting ot
* PID parameter setting mode [Pl .l ]
= Proportional band (OUT1) 2.5%
' Integral time 200 sec
o Derivative time 50 sec
i Anti-reset windup 50%
Pb Proportional band (OUT2) 1.0 (multiplying factor)
* Alarm action point setting mode [A . . ]
A Alarm 1 action point setting (0p
Rz Alarm 2 action point setting (0
Aa Alarm 3 action point setting (0p
Ay Alarm 4 action point setting o
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« PID auto-tuning performing mode [F". . ]

PV Setting item Initial value Memo
display (SV, MV, TIME display)
R % Auto-tuning action ma i : Normal mode
R Auto-tuning performance/cancellation | === =: Cancellation

e Attached function setting mode [=.cmicl]
* Alarm parameter setting mode [Fii.7 ]

S =F | Alarm 3 (A3) action form ' High limit alarm
AL 4FE | Alarm 4 (A4) action form i : Low limit alarm
A !H4Y | Alarm 1 (A1) hysteresis 1.0C

AcHY | Alarm 2 (A2) hysteresis 1.0C

A 344 | Alarm 3 (A3) hysteresis 1.0

AYHY | Alarm 4 (A4) hysteresis 1.0

A g4 | Alarm 1 (A1) delayed timer 0 sec

He'as | Alarm 2 (A2) delayed timer 0 sec

A 344 | Alarm 3 (A3) delayed timer 0 sec

A4 | Alarm 4 (A4) delayed timer 0 sec

L P_{ | Loop break alarm time 0 min

L #_H | Loop break alarm span 0

* Output parameter setting mode [ailii™. ]

e Proportional cycle (OUT1) R/M: 30 sec, S/M: 3 sec
e M Control output (OUT1) high limit 100%

=il b Control output (OUT1) low limit 0%

HYN ON/OFF action hysteresis (OUT1) 1.0

@~ H | Changing rate limit (OUT1) 0%

- Proportional cycle (OUT2) DR: 30 sec, DS: 3 sec
=He" | Cooling action selection (OUT2) A ~: Air cooling
@i M= | Control output (OUT2) high limit 100%

aii i i | Control output (OUT2) low limit 0%

H4'%= | ON/OFF action hysteresis (OUT2) 1.0

= Overlap band/Dead band setting 0.0%

# _ & | Open/Closed output dead band 3.0%

Pai Open output time setting 30 sec

Pel Closed output time setting 30 sec

* Main setting value limit setting mode [=.L.! .A]

il Main setting value high limit 1370C

S Main setting value low limit -200C
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* Transmission output parameter setting mode [".m.ct ]

PV Setting item Initial value Memo
display (SV, MV, TIME display)
I ~a* | Transmission output FH: PV
=L = | Transmission output high limit 1370C
=1L L | Transmission output low limit -200C
* Input parameter setting mode [{ .~ ]

"L H | Scaling high limit 9999

"L L | Scaling low limit -1999
== Decimal point place . - No decimal point
= Sensor correction 0.0¢C
&1 LT | PV filter time constant 0.0 sec
* Communication parameter setting mode [i=.cur]
e~ [ Communication transfer rate S&: 9600bps
crama | Instrument 0
ek Communication mode maaiL : Serial

communication

* Other function setting mode [ci".E.~]

1)
Lock

Setting value lock selection

= == =-] ock cancelled

E.:.L.'.'_

Output selection when the input burnout

o= F: Makes the control
output OFF

« Automatic/Manual control changing mode [~A~iLi]

| 78~ | Automatic/Manual control change

| AL &: Automatic
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Index 1 (Program control)
[Program setting mode]

¢ Pattern number setting ------------------- 22 ¢ Time signal block number selection ---------------- 22
e Step temperature setting --------------—-- 22 o Wait block number selection 23
e Step time setting 22 ¢ Alarm block number selection 23
¢ PID block number selection ------------- 22 e Output block number selection 23

[Block setting mode]

PID block data setting Alarm block data setting
¢ Control output (OUT1) e Alarm 1 (A1) action point setting ------------------—- 36
proportional band 26 e Alarm 2 (A2) action point setting ----------=--------- 36
e Integral time setting 27 e Alarm 3 (A3) action point setting ----------==------- 36
¢ Derivative time setting ------------------- 27 ¢ Alarm 4 (A4) action point setting -------------------- 36
o Anti-reset windup setting ----------------- 27
e Control output (OUT2) Output block data setting
proportional band 27 ¢ Control output (OUT1)
high limit setting 39
Time signal block data setting e Control output (OUT1)
¢ Time signal output OFF time setting -- 30 low limit setting 39
o Time signal output ON time setting ---- 30 e Control output (OUT2)
high limit setting 39
Wait block data setting e Control output (OUT2)
¢ Wait value setting 33 low limit setting 39
e Control output (OUT1)
changing rate limit setting 40

[Number of repeat, Pattern link setting mode]

o Number of repeat of pattern setting --- 42
o Pattern link setting 42

[PID auto-tuning performing mode]

¢ PID auto-tuning action selection 90
¢ PID auto-tuning performance/cancellation 91
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[Attached function setting mode]
Alarm parameter setting Input parameter setting
e Alarm 3 (A3) action form selection -------------- 44 ¢ Scaling high limit value setting 60
e Alarm 4 (A4) action form selection -------------- 45 ¢ Scaling low limit value setting 60
e Alarm 1 to 4 (A1 to A4) hysteresis setting ----- 45 ¢ Decimal point place selection 61
e Alarm 1 to 4 (A1 to A4) delayed timer setting -46 e Sensor correction setting 61
¢ Loop break alarm time setting -------------------- 47 ¢ PV filter time constant setting 61
e Loop break alarm span setting ------------------- 47
Communication parameter setting
Output parameter setting ¢ Communication transfer rate selection ---------- 64
e Control output (OUT1) ¢ Instrument number setting 64
Proportional cycle setting 49 e Communication mode selection ---------------—-- 65
¢ Control output (OUT1)
ON/OFF hysteresis setting 50 Other functions setting
¢ Control output (OUT2) ¢ Setting value lock selection 67
proportional cycle setting 50 e Step temperature setting value (SV)
e Control output (OUT2) [when program control start] setting --------- 67
action selection 50 e Program control starting system selection ----- 67
e Control output (OUT2) ¢ Status after power failure restored selection -- 68
ON/OFF hysteresis setting 51 e Step time unit selection 68
¢ Overlap band/Dead band setting -------------—--- 51 ¢ Step time indicating method selection ---------- 69
¢ Open/Closed output dead band setting -------- 52 e Step temperature indicating method selection 69
¢ Open output time setting 52 ¢ Pattern end output time setting ------------------- 69
¢ Closed output time setting 52 o Step temperature setting value (SV) when
program end holding function selection ------ 70
Main setting value limit setting e Time signal 1 output/Status output (RUN)
¢ Main setting value selection 70
high limit setting 55 ¢ Time signal 2 output/Status output (HOLD)
¢ Main setting value selection 71
low limit setting 55 ¢ Time signal 3 output/Status output (WAIT)
selection 71
Transmission output parameter setting ¢ Time signal 4 output/Status output (FAST)
e Transmission output selection -------------------- 57 selection 72
e Transmission output high limit setting ---------- 57 ¢ Time signal 5 output/Status output (STOP)
e Transmission output low limit setting ----------- 58 selection 72
¢ Overshoot suppression factor setting ------------ 73
¢ Output selection when the input burnout -------- 73
[Auto/Manual control changing mode]
¢ Auto/Manual control changing 86
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Index 2 (Fixed value control)
[Fixed value control parameter setting mode]
Main setting value (SV) setting Alarm action point setting
* Main setting value setting 75 e Alarm 1 (A1) action point setting 78
e Alarm 2 (A2) action point setting 79
PID parameter setting e Alarm 3 (A3) action point setting 79
e Control output (OUT1) e Alarm 4 (A4) action point setting 79
proportional band 76
e Integral time setting 76
¢ Derivative time setting 77
o Anti-reset windup setting 77
¢ Control output (OUT2 )
proportional band 77
PID auto-tuning performing mode]
¢ PID auto-tuning action selection ---------------- 90
¢ PID auto-tuning performance/cancellation --- 91
[Attached function setting mode]
Alarm parameter setting Main setting value limit setting
e Alarm 3 (A3) action form selection - ----------- 44 e Main setting value
e Alarm 4 (A4) action form selection ------------- 45 high limit setting 55
e Alarm 1 to 4 (A1 to A4) hysteresis setting ----45 e Main setting value
e Alarm 1 to 4 (A1 to A4) delayed timer setting 46 low limit setting 55
e Loop break alarm time setting ------------------- 47
e Loop break alarm span setting ------------------ 47 Transmission output parameter setting
¢ Transmission output selection 57
Output parameter setting e Transmission output high limit setting -------------- 57
Control output (OUT1) ¢ Transmission output low limit setting --------------- 58
e proportional cycle setting 49
e high limit setting 49 Input parameter setting
o low limit setting 49 e Scaling high limit value setting 60
o ON/OFF hysteresis setting 50 e Scaling low limit value setting 60
¢ changing rate limit setting 50 e Decimal point place selection 61
Control output (OUT2) e Sensor correction setting 61
¢ proportional cycle setting 50 ¢ PV filter time constant setting 61
¢ action selection 50
e high limit setting 51 Communication parameter setting
o low limit setting 51 e Communication transfer rate selection ------------ 64
o ON/OFF hysteresis setting 51 e Instrument number setting 64
e Overlap band/Dead band setting --------------- 51 e Communication mode selection 64
e Open/Closed output dead band setting ------- 52
¢ Open output time setting 52  Other functions setting
¢ Closed output time setting 52 e Setting value lock selection 67
¢ Output selection when the input burnout ---------- 73
[Auto/Manual control changing mode]
¢ Auto/Manual control changing -------------------- 86
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Program pattern graphing

Graph the Program pattern and make the Data sheet before setting the Program. (Refer to page 126)

Copy the Program pattern sheet (Page 131) and graph the pattern by following procedure.

¢ Enter the temperature on vertical axis including the highest and lowest temperature to be used.

¢ Enter the step temperature, step time, and each block number of PID, Time signal 1 to 8, Wait, Alarm
Output to be used respectively in order from step number 0.
(Enter the block number to each step even if the same number is used.)

e Plot the step temperature on the Program pattern sheet.

@ Explanation of Program pattern sheet

Vertical axis : Temperature (" or F)
Horizontal axis: Step time (Hours: Minutes or Minutes: Seconds)

e Setting value to the step temperature is the step end temperature.

¢ Setting value to the step time is the process time.

The relation of the Step temperature and Step time is as shown the example on the next page.
[Step 0]: It controls the temperature so as to be 500" by 30 minutes (0:30)
If SV start is selected by Program control starting system (page 67), it controls from the SV,
and if PV or PVR start is selected, it controls so as to be 500"C quickly changing the SV to PV.

[Step 1]: It controls the temperature at the fixed value 500 for 1 hour (1:00).

(PID block)
Consists of Control output (OUT1) proportional band, Integral time, Derivative time and Control output
(OUT2) proportional band (), (10 types of block number 0 to 9 can be set)

(Time signal block)
Consists of Time signal output OFF time and Time signal output ON time setting value.
16 types of Time signal block (Block number 0 to 15) can be set to Time signal 1 to 8 (TS1 to TS8)
respectively. With the Time signal 1 to 5 (TS1 to TS5), it can be set only when [Time signal output]
is selected by [Time signal output/Status output section (page 70 to 72)].

(Wait block)
10 types of Wait block (Block number 0 to 9) can be set.

(Alarm block)
Consists of Alarm 1 action point, Alarm 2 action point (only when the option A2 is added), Alarm 3
action point and Alarm 4 action point.

(Output block)
Consists of Control output (OUT1) high limit, Control output (OUT1) low limit, Control output (OUT2)
high limit (*), Control output (OUT2) low limit (*) and Control output (OUT1) changing rate limit.
10 types of Output block (Block number 0 to 9) can be set.

(*): Only when the option DR, DS or DA is applied.
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& Program pattern graphing example

Program pattern (Pattern number 0)

Step number 0 1 2 3 4 :
1000

7/ \ g

Setting value // \\ E

500 \\ i

/.

/. \

°C / \ !

0 N\

Step temperature (°C ) 500 500 1000 1000 0 i
Step time (h: min) 0:30 1:00 0:40 1:00 2:00 ;
PID block number 1 1 2 2 1 !
0 1 0 1 0 i

TS 1 block number ON ]
N v 77 |

2 2 2 2 2 |

TS 2 block number  ON :
OFF % % % A E

1 2 1 2 0 :

TS 3 block number  ON ]
1 1 1 1 0 E

TS 4 block number ON :
o 7 o ;

0 0 0 0 1 i

TS 5 block number ON :
OFF % !

1 0 1 0 1 i

TS 6 block number ON ]
OFF % % V)

2 0 2 0 2 i

TS 7 block number ON !
OFF 2 Z !

0 0 0 0 2 i

TS 8 block number ON 1
OFF % 5

Wait block number 1 0 1 0 0 !
Alarm block number 1 2 1 2 1 |
Output block number 0 1 0 1 0 :

Even though the step intervals are shown to be equal length on the sheet, the actual
length depends on the amount of time in a step.
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& Data Sh

Copy the Data sheet (Page 129) and make the Data sheet by following procedure.

eet making

¢ Enter only necessary items of block data for PID, Time signal 1 to 8, Wait, Alarm and Output.
o Enter other setting items if necessary.

@ Data sheet making example

[PID block]
Control output (OUT1) . T Control output (OUT2)
No. Proportional band Integral time | Derivative time (ARW) Proportional band
0 2.5% 200sec. 50sec. 50% 2.5%
1 2.0% 180sec. 30sec. 40% 2.0%
2 1.8% 80sec. 20sec. 60% 1.8%
[Time signal block (option: TS)] [Wait block]
Output OEF time [ Output O!\l time Wait value
No. (hours: minutes) | (hours: minutes) No.
0 0: 00 0: 00 0 0 (OFF)
1 0: 20 0: 30 1 10C
2 0: 00 0: 30 2 5T

[Alarm block]

Alarm 1 (A1) action point | Alarm 2 (A2) action point | Alarm 3 (A3) action point Alarr.n 4 (Ad) a.lct!on
(Pattern end output) (Process value alarm) (High limit alarm) Point (Low fimit
No. alarm)
0 1370C 0 (OFF) 0 (OFF)
1 1370C 10C 10C
2 1370%C 5C 5C
[Output block]
Control output Control output Control output Control output
(OUT1) (OUT1) (OUT2) (ouTz) | Control output (OUTT)
No. High limit Low limit High limit Low limit Changing rate limit
0 100% 0% 100% 0% 0%/sec
1 100% 10% 100% 10% 10%/sec
2 80% 0% 80% 0% 0%/sec
¢ Proportional cycle : 15 seconds
o Number of repeat 1
e Pattern link : No link
o Communication Transfer rate : 9600bps

e Communication Instrument number: 1

e Overshoot suppression factor

:1.0
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[Fixed value control parameter]

e Main setting value [~
« Control output (OUT1) proportional band [
e Integral time [

e Derivative time [
¢ Anti-reset windup [

« Control output (OUT2) proportional band ['&
« Temperature alarm (A1) setting value [ |
o Temperature alarm (A2) setting value [’
e Temperature alarm (A3) setting value  [F =
o Temperature alarm (A4) setting value  [A™

2. O%
80 seconds
0 seconds
0%
.0%  (When multiplying factor 1.0)
ttern end output
= (Process value alarm)
0  (High limit alarm)

0=  (Low limit alarm)

0100—\

—\TJ

11
I
I
I
I
1:2
I
I
11
11
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@ Data sheet and Program pattern sheet

[PID block]
Control output (OUT1 . C Control output (OUT2
No. ProportioFr:aI (band ) Integral time | Derivative time ARW ProportioFr:aI(band !
0 % sec sec % %
1 % sec sec % %
2 % sec sec % %
3 % sec sec % %
4 % sec sec % %
5 % sec sec % %
6 % sec sec % %
7 % sec sec % %
8 % sec sec % %
9 % sec sec % %
[Time signal block (option: TS)] [Wait block]
Output OFF time Output ON time Wait value
No. ( ) ) No.
0 0
1 1
2 2
3 3
4 4
S 5
6 6
7 7
8 8
9 9
10
11
12
13
14
15
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[Alarm block]

pd
o)

Alarm 1 (A1) action point
( )

Alarm 2 (A2) action point

Alarm 3 (A3) action point

Alarm 4 (A4) action point

(

) (

(

)

O|O|INO|O|Dh|WIN|=|O

[Output block]

Control output Control output Control output Control output Control output
(OUT1) (OUT1) (OUT2) (OUT2) (OUT1)
No. High limit Low limit High limit Low limit Changing rate limit

0 % % % % %lsec

1 % % % % %l/sec

2 % % % % Y%l/sec

3 % % % % %l/sec

4 % % % % Y%l/sec

5 % % % % %l/sec

6 % % % % Y%l/sec

7 % % % % %l/sec

8 % % % % Y%l/sec

9 % % % % %l/sec

« Proportional cycle L [Fixed value control parameter]

« Number of repeat _ ¢ Main setting value [~

e Pattern link « Control output (OUT1) proportional band [ %

« Communication Transfer rate L * Integral time [V —Sec

¢ Communication Instrument number: * Derivative time [‘f_’: —Sec

« Overshoot suppression factor L * Anti-reset windup [ — %
« Control output (OUT2) proportional band [“'& %

e Temperature alarm (A1) setting value

( setting value
o Temperature alarm (A3) setting value
e Temperature alarm (A4) setting value

p
)
e Temperature alarm (A2)
)
)
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Program pattern (Pattern number

)

Step number

0

Setting value (SV)

Step temperature (°C))

Steptime ( : )

PID block number

TS 1 block number ON

OFF

TS 2 block number QN
OFF

TS 3 block number ON
OFF

TS 4 block number ON
OFF

TS 5 block number QN
OFF

TS 6 block number ON
OFF

TS 7 block number ON
OFF

TS 8 block number ON
OFF

Wait block number

Alarm block number

Output block number
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Program pattern (Pattern number )

8

9

Step number

Setting value (SV)

Step temperature (°C)

Steptime ( : )

PID block number

ON TS 1 block number
OFF

ON TS 2 block number
OFF

ON TS 3 block number
OFF

ON TS 4 block number
OFF

ON TS 5 block number
OFF

ON TS 6 block number
OFF

ON TS 7 block number
OFF

ON TS 8 block number
OFF

Wait block number

Alarm block number

Output block number
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EETTS |nquiry dokokok

For any inquiry of this controller, after checking the following as to the controller,
please contact your shop where purchased, or our agency.

e Model PC-935-R/M

e Type of input K

¢ Option A2, TS

e Instrument number ------------- NO. X X X X X X X

In addition to the above, let us know the details of malfunction, if any, and the
operating conditions specifically on job site.

For inquiry about the specification change of this products, please contact us or
out agency.

25 Whitefriars Drive
Toronto, Ontario, Canada M3A 2L2
TEL: 416 444-0817
. FAX: 416 444-2361
North America Ltd. TOLL FREE: 1 888-4SHINKO

Web Site: www.shinkona.com Email: sales@shinkona.com

No.PC91E1 2000. 09
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