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RESTRICTIONS ON USE

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

REQUEST

Make sure that this Instruction Manual is handed over to the user before
the product is used.

Copying or duplicating this Instruction Manual in part or in whole is for-
bidden. The information and specifications in this Instruction Manual are
subject to change without notice.

Considerable effort has been made to ensure that this Instruction
Manual is free from inaccuracies and omissions.

If you should find any inaccuracies or omissions, please contact
Yamatake Corporation.

In no event is Yamatake Corporation liable to anyone for any indirect,
special or consequential damages as a result of using this product.

©1991 Yamatake Corporation ALL RIGHTS RESERVED

The DigitroniK ® is a registered trademark of Yamatake Corporation.
DCP216 is trademark of Yamatake Corporation.



To Ensure Safe Use of This Product — Safety Precautions —

A

This manual describes how to use this product. Before using this product, thoroughly read
and understand the descriptions in this manual to ensure correct use.

After you have read this manual, store the manual a safe place nearby so that it can be
referred whenever needed.

~sosrsross Restrictions Upon Use ssrsrrrsress

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

/A\ WARNINGS

» Before connecting or disconnecting wiring to or from this product, be sure to turn the
mains power supply OFF. Inadvertently touching terminals or other electrically live
parts might cause electrical shock.

» Before connecting this product to the measurement target or external control circuits,
make sure that it is connected to an earth. Failure to do so might cause electrical
shock or fire.

= Wire this product properly in accordance with predetermined wiring standards, instruc-
tion described in this manual and generally accepted wiring methods. Failure to do
so might result in electrical shock, fire or malfunction.

» Use this product only within the recommended operating conditions (temperature,
humidity, voltage, vibration, shock, atmosphere, etc.) described in the specifications.

» Do not cover the ventilation holes on this product. Doing so might result in fire or
malfunction.

» Do not disassemble this product, or touch parts inside. Doing so might result in
electrical shock or malfunction.

« Some parts in this product become hot while the power is turned ON or are hot
immediately after the power is turned OFF. Do not touch these parts. Doing so might
result in burns.

» Do not operate the operation keys on this product with the top of a propelling pencil
or other sharp-tipper object. Doing so might result in malfunction.




SAFETY REQUIREMENTS

f.i To reduce risk of electrical shock which could cause personal injury, follow all safety
notices in this documentation.

This symbol warms the user of a potential shock hazard where hazardous live voltages
may be accessible.

* If the equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment must be impaired.

* Do not replace any component (or part) not explicitly specified as replaceable by your
supplier.

* All wiring must be in accordance with local norms and carried out by authorized
experienced personnel.

* The ground terminal must be connected before any other wiring (and disconnect last).

* A switch in the main supply is required near the equipment.

* Mains power supply wiring requires a (T) 2A, 250V fuse(s).

Installation category : Category II (IEC664-1, IEC1010-1)

Specification of common mode voltage : The common mode voltages of all I/O except for
main supply and relay outputs are less than 30Vrms, 42.4Vpeak and 60Vdc.

EQUIPMENT RATINGS

Supply voltage 90 - 264 V~
Frequency 50/60Hz
Power or current ratings 17.5VA maximum

EQUIPMENT CONDITION
Do not operate the instrument in the presence of flammable liquids or vapors. Operation of
any electrical instrument in such an environment constitutes a safety hazard.

Temperature 0to 50C

Humidity 10 to 90% RH

Vibration Frequency 10 to 60Hz
Acceleration 0,5g maximum

EQUIPMENT INSTALLATION

The controller must be mounted into a panel to limit operator access to the rear terminals.



Instrument power supply

90 to0 264 V AC

Noise filter

GND

Shielded GND

Idle

Event 1 output (relay contact)

Event 2 output (relay contact)

Normaly open

Relay output

SISl CISISIGICICIEIES)

Normaly close
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1

. General

The DCP216 is a microprocessor-based program controller (96 mmx96 mm in size) which executes program control of
temperature, humidity, pressure, flow, and other process variables.

2.

o

Features

Multiranges

Sensors can be replaced without any need of adjustment in each group of thermocouples, resistance thermometer
bulbs, and linear inputs (current, voltage).

SP limit

Since the DCP216 can limit a data setting range, it can prevent troubles due to wrong setting.

Profile display

The DCP216 displays present segment conditions (rising, soaking. falling), and the next segment conditions during
program run.

Auto tuning (option)

Since the DCP216 automatically calculates PID constants at the start-up time, you can entrust the DCP216 with trouble-
some tuning.

Program link function

Owing to this program link function, the DCP216 can execute complicated programming and partial cycling.

Constant value control

The single DCP216 serves as a program controller and a constant value controller,

Free power supply.

Since the DCP216 is applicable to 90 to 264 V ac, it can be operated with any of 100, 110, 120, 200, 220, and 240 V ac
power supply without reconnecting power terminals.

. Outline of functions

Communication controller
CMC300  communication
standard

Communication RS-252C l
standard ¥

FALA RS-422 . Y
application €,

Communication.
standard
H RS-232C 4
Program No. PV-based ]
assignment (1 to 19) event circuits
(5 contacts) f\ (Il
DEV-based
Program start Bg event circuits
cx= .
23 e T
8\ o @ T3 RUN-based
‘g§ 2 § event circuits | [ for alarm, etc.
2o —_——
< READY-based
event circuits
~ END-based
Tg.a g g _ event circuits
2 R 2 E—
= HEe)| 123
8e w Time-based | .
Resistance 2, § ° event circuits | 'OF Sequence, etc.
thermometer g 8
bulb (RTD) £ 2/
3z 7
Thermocouple = Main output (Manipu- >_
lated variables, set 83 for recorder,
41020 mA point variables) 23 A©20mA | oiolier, etc.
<
0to 10 mv @ N
—-10to 10 mv ® Relay output: Time proportional PID
® Voltage output:  Time proportional PID
1tobV o Current output:  Continous PID



1. Content of program:
DCP216 constants and programming

19 programs in total

No.19

Program No.1_

Segments

Setup
\_\ constants

Initial
constants

™
(Elapsed time)

For running the DCP2186, the above setting is necessary.
Respective setting modes are provided.
(1) Setting of constants

Constants are divided into three groups, and oper-

ated by , , and keys, respectively.

(a) Setup constants
Setup constants are initially set as a program con-
troller. After setting, the constants are not changed
frequently.

(b) Parameter constants
These constants are changed comparatively fre-
quently.

(¢) PID tuning constants
These constants are provided for PID control.
(* SP and EV values are also set in this mode in
the constant-value control.)

(2) Programming
Programs No.1 to 19 can be programed.
Max. 20 segments per program can be set.

4 Parameter
constants

PID tuning
constants

Control

constants

|
O
Constants
O
O

)
Programming
mode
Ready in Running in
Setup mode fnngg‘a“C K= fntggrgallc
- T
Parameter I L
mode d
Ready in Running in
manual K= manual
PIO tuning mode mode
mode
. J/

Parameter
mode
PID tuning
mode

Operation mode {(in case of program control)

Ready in Running in
automalic |G automatic
mode mode
Ready in Running in
manual K—2 manual
mode mode

\. J

Operation mode (in case of constant value control)



PROGRAMMING AND OPERATION

I
| Contents of dispalys J

PROS_ Program No. display: SEG

Displays a selected
~ program No.
Displays A, if an
alarm occurs.

Mode indicator LED
lamps:

Indicates RUN,
HOLD, MAN, and
programming modes.

RUN
HLD
MAN
PRG

PROFILE

EV (event) indicator LED

mp:
s

T T2 T3 T4

Indicates the event action.

(For abbreviations, refer to pages 66, 67)

Segment No. display:
Displays a selected
segment No.
Displays an alarm
code, if an alarm
occurred.

Upper and lower

Indicates the

Upper display:
Displays SP, DEV,
H E H E O|UT, TIME, etc.

display indicators:

contents of the upper
and lower displays.

Profile indicator LED lamp:
Indicates the rising, soaking, and
falling tendencies of a program
pattern by 2 segments.

BAT (battery) alarm LED famp:
Flickers when the battery voltage
becomes lower than specified.

indicates an event setting in

programming mode.

T1, T2, T3, T4 (time event)
indicator LED lamps:
Indicates the event action.
Indicate an event setting in
programming mode.

[ Functions of kest

AUTO/MANUAL u PID key:
key: Changes the
Selects AUTO or setting of PID
MANUAL mode. constants.
Function key:

Auto tuning key:
Starts or
interrupts the
execution of
auto tuning.

Used together
with other keys.

PROG  SEG
e s P
. & ) &9, &¥.] OBV
N ouT
Q, TM
HLD >0
[ =
PROFILE J— YV —

MAN eve
FRESETH

PRG PV

- B8
T Tz T3 T4 HOLO)
&
D

EEEE
EEEE

=]
[
el

Program key:
Selects and
assigns a
program
number.

Parameter key:

Clear key:
Deletes program

Sets and

changes data with FUNC
parameter key combined.
constants.

Set up key:
Y* J Sets setup

constants.

Enter key:
eUsed to
change data.

e[nters data in
memory.

Lower display:

Displays PV,
B E E B TIME, )(IZYC, etc.

AT (atuo tuning) indicator LED lamp:
Flickers during the execution of auto
tuning.

a | RUN/HOLD key: Display key:
e Sets the mode @ eChanges the
from READY to display
RUN. selection.
eSelects RUN or eInterrupts the
HOLD. setting action,
and other
action.

Multi-keys:

®0One of these 4 keys
is used for data
setting and
programming item
shift.

oThese keys increase
or decrease a
flashing digit, or
select a flashing digit
for change.



Simultaneous pressing of two keys:

In the case of key operation like +, press key while pressing

Two keys are pushed together at a Operation A B
time in 5 ways as §hown in the right Reset (RESET) PROG RUN
table. Press a key in column B while HOLD
pressing a key in column A in such a Advance (ADV) PROG DISP
case. Programming
start FUNC PROG
Program data
erase FUNC CLR
Program copy A PROG

Bperation of specific keys ]

1. ' ' operation —> Press key when you want to complete the set-up,

parameter mode, or PID tuning.

() Select an operation mode by , , or key.
(@ Select each mode item by @ é , , or key.

(3) Specify by key, if you want to change data. Data flushes.
(@ Change data by DZQ key.

(5) Store data by key.

2. Key operation in programming mode —— Press key when you want to complete the program-

ming mode.
(1) Select No. by key.

The program number is fed forward by key, or backward by @ key.
@ Press + @ keys, and PRG (PROG) LED lamp lights.
(3 Operate @ keys according to the lighting condition of PRG (PROG) lamp as follows.

— Increases the flashing

l digit. {3 3 H
When a digit is flashing to be ——’ Shifts the flashing
ready for changing the value; location of a digit PP 3 ‘,r = u_,:‘ ‘; 2 3 ._,J
Shifts the flashing location of a f rightward.
digit leftward. — Decreases the flashing

digit. T~ R Y
r Returns to the previous item. 7

When no digit is flashmg and ——».+—— Advances to the next segment.
a mode item is selected;
Returns to the previous segment

— Advances to the next item.

By pressing key when no digit is flashing, the digit will start to flash to be ready for changing the value.

By pressing key when a digit is flashing, the data can be stored in memory.

5




Turn on the power
supply

o

Reset the programmer first, if it is operating.

&

In case of the ready
mode;

Perform setting operation

based on each mode.

; Resetting method

Press

'
v
1
I
I
|
I
|
I
'
I
|
-

key while pressing key.

Instruction pages of
modes

Display at the start
of mode

Setting example in a specified mode

Operation methods

Setup mode
(Initialization)
See page 18.

Press key.

Key lock }—-L’C/"F selection |-

SP)
( C !l

-9

Auxiliary output SP limit
upper-limit/ p— upper-l_lm_ll/
lower-limit lower-limit

oEach code from L { to
£ 3 3 appearsina

display when ﬂ key
is pressed sequentially.
olf £ ! isnot displayed,

press key and then,
press key again.

Parameter mode
(Constant value
setting)

See page 24.

Press key.

(SP)
Pr & cf

‘J—'{ Program protect H G.SOAK range | rrrrrrrrrr
’—{ SPbias  k—] Control cycle [+

oEach code from P ~ £ ¢
to HY S 2 appears in

a display when key
is pressed sequentially.
olf P Y k¢ is not displayed,

press key and then,

press @ key again.

Programming mode
(Program setting)
See page 29.

{Note) Set the program
mode first.

Press @ key.

SP [ _— _<_7

/A
™=
PROG SEG

Change value

@*WE* -0

Press
either key.

TM_

Next segment )
—_——| «— Press this key.

oSelect the programming

mode by pressing

key while pressing

oPRG LED lights.

Tuning mode (PID
constants setting)
See page 36.

juuto tuning }—-[ Proportional T ___________

L e

oEach code from A £ to
{owutappearsina

display when key
is pressed sequentially.
olf A t is not displayed,

press key and then,
pressw key again.

Operation mode
(Running operation)
See page 38.

Press key.

PROG SEG

)W)
TM n

PROG SEG

@[j o RUN LED Igints.

© LED lights on PROFILE to indicate the
progress of a program.

OPress key, and

then press || key.
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o PROGRAMMING MODE

Map type programming Segment No. can be freely called by @ multi-keys.

@ Set the segments (patterns) on the abscissa first.

© Set EV,, EV,, Ty to T4, PID, guarantee soak, PV rT Segment 2 l Segment 3 l Segment 4 J
start, cycle number program link, and PV shift on the T H
ordinate next.

© Set the ordinate for every segment.

O The bg} keys freely move on the map.

© The present segment conditions (soaking, rising,
falling) are indicated by LED lamps on the profile in-

_————

1
’ |
| 1
! |
! I
1

I
I
! |
1
I 1
{ |
T !
i I

dicator.
] T |
: 1
. !
Segment 3 |
call '
g g Setting pattern I
condition |
display Y ]
\ '
t '
] !
Pattern ' ]
setting | (Fall }
temperature} y
1000°C_| dooo'Cc ] 50°C_2
60 min 30 min 120 min
1
__________ 1
| e s o | !
1
(LI 273 T Evi cal |
| EventNo.'! !
| display :
[ 1 1
| TEVI : e !
! (PV event) ol '
LA\ Lower
(PV)900°C |
PROGRAMMING MAP v ! ! !

Simple program

key
Prepara-
tion for

setting

l ikey
Numeric
setting )

value

key

Numeric
storage
value

- @ multi-keys move freely rightward —

or leftward.
P——— 2] Program values are set by (4], [¢].
[ number seting IPattern No.=3| EI_E [, E@ keys after flashing a digit
7] of the values by & key.

I'/I\'l
=" Segment 1

ProgramA pattern Tm'am’e:_wc 5)
setting Time=15 min

B Segr 2
ment
(4] Temperanure—to00°c [P ]
Time~60 min
v V]

Segment 4
[Q] “emperawre- -soc|D]
Time 60 min

PV event roent 1 Se‘?menl 2
" lemperature : "
= B G b [

A
. ment 1 Segment 2
I Event Semng Ssg“'a"“" Em
| =Event oft =Eventoft =

N T T

'y

<=

Time event ment 1
" N=14 min
1 setting OFF =15 min

3—E)

Segment 4
=Not setting
ment 4
ST
2]
Segment 4
d_E.,
2

Segmnl 1

Time event 2
Off =

setting

--— @ multi-keys move freely upward or downward. —#

o
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B (1)

PROGRAMMING MAP 7

This table consists of lines of each programming item and row of each segment.

Map Segment P
1 2 1 20 Lighting |
position | Item display position 'gniing famp
Upper | o5 .
A | SPand display SP.TM
time Lower | i . ’
display
B No. 1 Upper | Event set * PV or DEV
event display | point EV1
c No. 2 Lower | Event set ~ PV or DEV
event display | point EV2
Upper ON time *
o |No.1 display 1
time event | Lower OFF time ®
display
Upper | o\ time «
g |No.2 display T2
time event | | ower OFF time o
display
Upper ON time *
F | No.3 display T3
time event Lower OFF time “
display
Upper | oy time *
a No. 4 display T4
time event | Lower OFF time o
display
H PID group | Lower Group No YRS
selection | display '
I G.SOAK Lower 7o Not set “g.5
setting display | Y& 5: Set -
PV start Lower o Notset *2 . . .
J setting display | € 5 Set Common setting to each segment PR
K Cycile prer Cycle number *2 Common setting to each segment cyree
setting display
: : *2
L F”Ogra”.‘ prer Link des“”""“?” Common setting to each segment Pl AT
link setting | display | program No. is set
M| PVShift - Lower §quin ane @ SHFE
setting display
(Notes) *1:If not set, “————"is displayed

When RUN, READY, or END event is specified by EV1 or EV2, its item itself is not displayed.
*2:These segments can be set by one every program, and data are equal every program.

*3:No display appears when SETUP C20=0.

»The frame position is specified by combining the
alphabetic characters (A to K) showing program map
items with the numbers (1 to 20) showing segments.
The frame of event No. 1 of segment 2 is represented

« Program setting, change, check, and other program-
ming operations are executed by displaying the con-
tents of each frame of the above programming map

on the displays. The vertical move (items) and hori-
zontal move (segments) of the frame of the pro-

gramming map are executed by Dg} multi-keys
when displayed data are not flashing. If setting or
change is not required, press key once or twice

to flash the aimed data and change data by p§:
keys. Then, store the data by pressing key.

* Since a blank programming map is attached to this manual at the last page, it is recommended to fill each item
before starting the programming work for correct setting with a reduced setting time.




(20 PROGRAMMING

Program pattern

A broken line determined by set points of industrial
values (temperature, humidity, pressure,flow, rotating
speed, and other variables) to the time is called program

Segment pattern (or simply program or pattern).
sP Segment @®  Segment Program patterns are identified from each other by pro-
iﬁso?:n) Segmeg Y, gram numbers (1 1o 7). "
4 7 Individual straight lines composing a program pattern are
Segment (3) Segment (7 Segment  caled segmen?s, which are ’i)dentgied from each other by
Segment ® segment numbers (1 to 20).
A “— portion of a segment is called soak (soaking),
while a “/” portion is called ramp (rising or falling).
™ In the following figure, the n-th segment is specified by a
(Elapsed time) set point of the N—1-th segment, N-th set point, and N-th
time setting; provided that the first segment is regarded
to be set constant.
I Program No. 7 The constant of the N-th segment and t_he N+1-th seg-
T ment is regarded as the N+1-th start point.
SP  Segment(1)is Program No. 1
a soak segment This point is regarded
at all times.” las segment @.
Segment (3)

Segment (2)

Contact

! spea)

N-th segment N-th set point

™ML

N—1-th set point

N+1-th segment

Fig. 2-1 Programconcept @~ oo
N-th time
Program No. 1
Segment 1 Segment 2 Segment 3
Main function Subfunction Main function | Subfunction Main function Subfunction

(1) Main function
(1) Soak
(2 Ramp

(2) Sub function
(1) Event (EV1, EV2)

(2) Time-based event circuits (T1, T2, T3, T4)

@ P id

(@) Guaranteed soak ( 3.5.)

(® PVstart( P.StR)

®Cycle( cyCL)
(@) Program link ( P.L.: A) ...

® PV shift ( SHFE )

Sets a program pattern by set points and time.

Setting of soaking section (every segment)

A rising or falling section to be set by the next aimed set point and arrival time (every
segment).

.. Adds events and other functions.

PV-based event circuits:  Used for sending a sequence output by PV (every segment).
DEV-based event circuits: Used for sending a sequence output by a deviation between a
set point and PV (every segment).

Used for sending a sequence output to recognize the end of
program operation.

Used for sending a sequence output by time (every segment).
Specifies the PID group number (every segment). The setting range of the PID group
selection is “0” to “9” in programming. When “0” is set, the PID group selection of the
preceding segment is continued. However, the setting range in the 1st segment is “1” to
“9”. Therefore, when the running advances to the 1st segment due to cycle or pattern link,
the PID group selection cannot be continued. When a new segment is programmed, the
initial value of the PID group selection is “1” in the 1st segment, or “0" in the other
segments.

Stops the progress of time until a process variable enters within the guaranteed soak band
at the segment start point (every segment).

Used for adjusting the start point to the point where PV is equal to a set point (every
programy.

Used for repeating the same program.

Used for linking with other programs by inputting program No. of the linkage destination
(every program).

Used for biasing PV every segment.

RUN, READY event:

10



Main function

Subfunction

Soak

Ramp A0 Ramp

PV event ON

DEV event ON

EV (PV event)
EV (DEV event)

RUN event ON

READY event OFF

EV (RUN event) |
EV (READY event)

END event OFF

Time 1 event ON

END event (%) )

Time 2 event ON T1 event

Time 3 event ON T2 event

Guaranteed soak o2 eventy 13 cvent
Time 4 event ON

y T4 event

PD1 | PDT | PD2 | PID2 | PID2 | PID3 | PD3 | PID3 | PID2

11

*1: Two can be selected out of five EVs.
**: Turned off by remote or communication
RESET operation.



SETUP MODE

General

The setup mode decides the specifications as a program controller. The upper display shows a setup code representing
a setup item, while the lower display shows setup data. This mode is executed in ready (ready for run) mode.

If an initial value satisfies the required specifications, the setup data change is not necessary. Proceed to the parameter
mode on page 24 in such a case.

(Note) Initial values in the display show those set before the delivery from the factory.

Display/ Initial
setting | Codes Setup item Selection or setting range value in Description
order display
0: No keylock. No keylock.
1: Setup change is not
1 A Key lock allowable. H

2: Data are not changeable.
3: DISP only is changeable.

0: °C (Centrigrade) Indicated in case of a
2 c 2 Temperature unit —1: °F (Fahrenheit) thermocouple or resistance
thermometer bulb input.
. 0: Reverse action Not indicated, if the main
r [ad '
s £ 3 | Control action 1: Direct action h output of the current output
- : del is SP.
Setting of manipulated . . rmode .
4 £ 4 | variable (MV)in case of ?j 'F\,'m Péo‘é'ded g | Minitiatvalue 0 is changed to 1
PV overrange. -rrovide in Y4, £ 5 appears.
O
Manipulated variable ?T?rr:g :)?gb%ﬁional model) 4.0
- ; .
5 £ s | (MV)incaseof PV ~10.0t0 110.0% (%)

overrange (Current output model)

0to 12 (T/C)
6 C 6 Type of PV range 20 to 34 (RTD)
40 to 45 (Linear)

Linear PV decimal point Displayed for a linear input

7 7 " Oto3 o
position model.
8 L 8 | Linear PV lower limit —1999 to upper-limit U bt
£ 9 Linear PV upper limit Lower limit to 9999U {000
. - . 5 - - Ditferent depending upon the
10 [ SP limit lower-limit 0% FS to upper limit of range b type of PV range code.
., - T Lower-limit to 100% FS of (e Different depending upon the
11 ci!i SP limit upper-limit range Hi type of PV range code.
Displayed in case of a current
0 MV _ output model
12 C ! 2 | Type of mainoutput H MV: Control output
1. 8P g
SP: Set point output for
controller
SP main output 4 mA o Displayed when initial value O
! : - %ol . . .
13 i3 setting 199910 9999V (%FS) ischangedto1in £/ & in
; 00 case of a current output model.
14 | gyy |SPmanoutput20mA | 499915 9909y (FS)
setting
Displayed when an auxiliary
i 0. PV - output is provided
! Type of auxiliary output o
A U YUY yep g PV: Process variable
SP: Set point
6 | Ci5 A“t’t(::la'y output 4 mA | _ 1999 to 9999U (%FS)
seting = Set in industrial unit.
S §oded
17 | g7 |Awiliaryoutput20mA | 44991, 9990y (%FS)
setting

12



selection

1. Operation 4 mode + Trigger input

Display / Initial
setting Codes Setup item Selection or setting range value in Description
order display
- 0: ltem is displayed at the programming. i | Whether programming item is
18 - 'E" EV1. 2 programming 1. Item is not displayed at the programming. = | displayed or not is merely set.
. Each programmed function is
~ om 0. ltem is displayed at the programming. Ia P ) o
19 = 3 | T1-Taprogramming | 17 |2 s not displayed at the programming. e | effective, imespective of whether it is
displayed or not.
PIO group G.SOAK PV shift
0: Displayed 0: Displayed 0: Not displayed
- PID group, G.SOAK 1: Not displayed 1: Not displayed 1: Not displayed
20 ,'_ ,_:',Z' programming 2: Displayed 2: Displayed 2: Displayed ,_’—,'
3: Not displayed 3: Not displayed 3: Displayed
Whether item is displayed or not is indicated
PV start, cycle, 0: Item is displayed at the programming. _
21 T2 ! | program link, 1. ltem is not displayed at the programming o
programming
20 r~ = = | Communication 010 254 ) | Displayed when the communication
=S = | address =" | function is provided.
0: 9600 Designated communication address
_ 1- 4800 _ | when the communication function is
23 I 23 | Transmission speed 5 2400 I | provided
3: 1200 (BPS)
- o 0: 8-bit even parity, 1 stop e
[ =N ]
24 L ='H | Communication code | 4. g iy parity is not provided, 2 stop e
- C - Q: Binary (for CMC300/400 MA500 DIM) m | See when communication function is
25 |23 | Transmiling codes | § ASCI! (for MX100 SCM) | provided.
- 0: Displayed
26 e = 1: Not displayed I
2: Not displayed, but fixed to 0% of the range.
(a0} . 0: Residual segment time ]
27 == ¢« | Time display 1: Elapsed run time at
- = 0: Displayed "~
28 L 28 | Alarm display 1: Not displayed e
— 0: Hour, minute -
29 28 | Program time unit 1 Minute, second i
Not rewritable. (*1)
i~ Input/output type, Initial valueis  J.49. 3.0 inthe
30 = =01 ootion type {Hexadecimal number) - display in case of K09 (O to 1200°C),
for example.
31 ;':5' £ | Instrument code 135 Not rewritable
32 m32 |rROMID 27
33 ,'_- :-n':-n' ROM version Depends upon ROM versions —
34 ~ St 0: Program operation mode 7 | The constant value controf is set by
- 1. Constant value operation mode = | selecting 1
0: Normal selection Bumpless output When the switch selection is selected, the
1: Normal selection Preset output console A/M key and communication A/M
35 rc A/M changeover 2: Switch selection Bumpless output v | selection are not effective.
= == selection 3: Switch selection Preset output = | Bumpless system changeover is always
) executed when C12=1 (SP output) with
the 5G output
36 r~ = | Preset manual output | 0.0 to 100.0% (0D, 6D output) v | Not displayed when C12=1 (SP
= 22 vaie ~10.0 to 110.0% (5G output) =L output) with the 5G output.
P
37 -~ 5; = | Operation mode 0: Operation 3 mode selection m | 3 mode; RUN, HOLD, RESET
- / [

4 mode; RESET, RUN, HOLD, ADV

*2: The switch used for switch selection is connected to the No.26 terminal, which is used normally for selection of the '10' place of program number in program
selection. When this switch is turned off, the automatic operation is selected; when it is turned on, the manual operation is selected.

(*1) Table of combinations of initial values in the display for the item 30.

No.1 digit

Amnmnmhomno

Model number optional function (1)

000
;001
002
1003
004
005
0086
007

i
f

2.

4.

No.2 digit No.3 digit

. Voltage output .. Thermocouple input
. Relay output ! . RTbinput

: Current output ,‘_-.' ,_:' : Linear input

13




(1)

-

Setup mode setting procedure

Refer to the key operation on page 5. For the setup contents, see page 12.
Although there are setup items from No.1 to No.34, the setup setting procedures

for the selected setup items will be described here.
Press key first.

(1] Key lock
SPr——p—— ;] Initial setup display:

t &= ) o:indicates that no key lock
™M— ——

function is provided.

! '-a

Set the number in the lower display to 2 when specify-
ing the data to be unchangeable.

The digit flashes when pressing

@ key.

@)+ Increase the number to 2
XN by pressing this key.

Press (1] key.

[2] Temperature unit

Temperature unit is initially set to

SP ~ = °C (centrigrade).
= S 1 Initial setup display:
™ =1 0 Indicates centrigrade (°C).
ot

For changing the temperature unit to °F (Fahrenheit),
set the number in the lower display to —1.

SP
C c
™ =—="="] The digit flashes when pressin
HEHT A ) g p g
key.
Sp
C c
™ Increase the number to 1

il

%‘1 by pressing this key.

SP

™
iy

™

! | Press key.

[3] Control action

SP = Initial setup display:
= .
= =) 0: Indicates the reverse control
™ = action.
H

Set the number in the lower display to 1 for changing
the control action to direct control action. .

SP ~ S
= P ]
™ L 2 e B o B i i
0 5 o 5| The digit flashes flickers when
ressing =) key.
o | pressing y.
r =
[ -
™M=—57 *Increae the number to 1 by
< —’ . pressing this key.
SP = 5
[ -

™ ,‘T Press key.

14

o This item selects either reverse action or direct action
of the control output.

The control output is initially set to the reverse action.

Switch the control output by this item if the direct ac-

tion is necessary.

0: Reverse action As process variable increases, the
control output decreases. This ac-
tion is generally used for heating
control, etc.

1: Direct action As process variable increases, the
control output increases. This ac-
tion is generally used for cooling
control, etc.

Control output Control output

Set point Set point

100% 100%

Process variable Process variable

Reverse action Direct action

[4] Setting of manipulated variable in case of PV
overrange

SP
~ [ x)
L * | Initial setup display:

™ 0: Not provided. Not designated.

[l
o

Set the number of the lower display to 1 for changing
to “Provided, Designated”.

This item specifies the control output when an input
exceeds the upper/lower-limit values of the range.
This item is utilized for specifying the control output to
safety when an input signal is interrupted.

[5] Manipulated variable in case of PV overrange —

SP . Proceed to when /[ is
r 5| selectedat .
™ Initial setup display:
5.5 00:0.0t0100.0% (0D, 6D mod-
els)
—10.0 to 110.0% (5G mod-
el)

Set the value in the lower display to 50.0 for changing
the setting range to 50.0.

The digit flashes when pressing

T™M— =
555 key.
sp Shift the flashing location
r [~ of a digit by pressing this
— key.
™ [ Y g B N,
O 5 8.0] X Increase the flashing digit
to 5 by pressing this key.
SP
£ =
™ — —
5 .0 | Pressing key.



Linear PV decimal point position

Initial setup display: Press key for proceeding to the lower limit item.

0: Indicates that the decimal
point is not used.

This item determines the decimal point position for the

. : The initial setup display: 0.0.
linear input (CO1: 4 to 20 mA dc, M01: 0 to 10 mA dc,

VO01: 1 to 5 V dc) range designation. ] Press key for proceeding to the upper limit item.
Select a number from the following table for a suitable
decimal point position. SP: = =
| L ~
Decimal point Initial value TM: S e -
position secinIenee t i i.4 | The initial setup display shows
X XXX ) 1000. However, since the deci-
X X X.X ! mal point position is the 2nd from
= SP the right, it is indicated as 100.0.
X X, X X = 1 =
XX X X 3 -

TM—
! 0 5.5 Press |™] key.

Shift the flashing location
- =) of a digit by pressing this
= ! key.

Decimal point e Y o B o I | \‘_\
posiion c OO0 Increase the flashing digit

Lower-himit to 2 by pressing this key.

value

For displaying a 4 to 20 mA dc input as a 0 to 1000
range, the following setting is made. T sp

|
-
=

—— —— SP —
vppertimt OO0 r o
i i ™S
If you want to set the unit to PPM, the unit can be set 2 0 0.0 Press Key.

and indicated to 0 to 1000 PPM by labeling the
attached industrial unit to the right of the upper- and
lower-displays.

Linear PV lower-limit

SP —

r
g

Initial setup display:

™ 0: —1999 to upper-limit U

C

[8] Linear PV upper-limit

SP
& ' | Initial setup display:

TM—— =7 1000: Lower-limit to 9999

[ T
l'_l_l_l

(Example)
Perform the following operation for setting the linear
input to 0 to 200.0. (Example of [7], [8], [9] items)

SP

' The digit flashes when pressing

TMC o . key.

—> increase the number to 1
by pressing this key.

m

= 7
~ 1

TME Pressing key.
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SP limit lower-limit
Sp

~ [
[ ! [

TM!j
1
ol

The initial setup display shows 0% FS. This is the low
end value of the range. (Depends upon range).

[i1] SP limit upper-limit

SP
corll

™ _

I
L

ny

L3

The initial setup display shows 100% FS. This is the
high end value of the range. (Depends upon range)
{1200 in case of 0 to 1200°C range, for example).

e This item restricts the setting range of a program.
If the temperature limit of an equipment is 600°C,
for example, this item does not allow the equip-
ment to be set to higher than 600°C, so that the
equipment is protected or prevented from being set
to be higher than the temperature limit, or, 800°C,
for example, by mistake.

The SP limit restricts the SP setting range in prog-
ramming, and it is not effective for a preset SP, a
running SP in which an SP bias is added, and a

manual SP.
Since the digitof £ ! 5 is 0, the
lower-limit remains unchanged,
but the upper-limit value is
SP changed.
-~ ] ]
S By pressing the EZ] key, the
T -
M = digit flashes.
Sp Shift the flashing location
r ! of a digit by pressing this

S key.
™
E S0 \ Change the flashing digit
~to 6 by pressing these
SP keys.

[
[~

| Press E] key.

=
=
H

{5 Type of auxiliary output
SP

~ { C
£ /5

R

Initial setup display:

0: Specifies whether PV is set or
not.

1: Specifies whether SP is spec-
ified or not.

Auxiliary output 4 mA setting
S

e

[l ]
o t

]

T

=
L3

Initial setup display shows 0%
FS.

1t differs according to the type of
PV range code.
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Auxiliary output 20 mA setting

sP ~ ]

Initial setup display shows 100%
+ = =71 FS
=1t differs according to the type of
PV range code.

(Example) [i8, 18],
When a PV value is an auxiliary output as 0 to 100 to
a recorder.

SP

R

Press key for proceeding to the next item, “au-
xiliary output 4 mA setting”.

SP

™

This digit remains unchanged.
Proceed to the next item.

~
[ i

]
The digit flashes when pressing
[}

™ I B )
.

Sp Shift the flashing location
of a digit by pressing this
TM i“cnénge all digits to O by
(.- pressing these keys.
sP

key.
!

!
TMr————= =,

Press key for proceeding to the next item, “aux-
iliary output 20 mA setting”.

>
[N i ]
™ The digit flashes when pressing
R key.

Shift the flashing focation
SP@ of a digit by pressing this
[ i [ key
™o s o bvd Change the value to 100
| G@..by pressing these keys.

o

™
[y ]

G
O

M
~-d

™



Items [18) to [21] are used not to display unnecessary
items so that the programming mode is free of items
where setting is not changed usually.

Make unnecessary items not to be displayed by [1§ to
[21], because all items appear in initialization. (See the
following table)

These items are not displayed, but the set points re-
main effective. Make sure again before setting these
items that all set points are correct and their display is
not necessary.

EV1, 2 programming
SP

Initial setup display:
0: Displays the item.
1: Does not display the item.

T1 to T4 programming
SP

R

Initial setup display:
0: Displays the item.
1: Does not display the item.

[200 PID group, G.SOAK programming
Sp —
25

™
_ Initial setup display:

0: Displays the item.
1: Does not display the item.

21 PV start, cycle programming

SP
21

™

L

Initial setup display:
0: Displays the item.
1: Does not display the item.

(Example) [18, [19], (20,
When the display of the time events T1 to T4 is not

required;
£ i m
™

7| The digit flahes when pressing
<p _ key.
A

™ 7 @x— Change the number to 1

I___—_,—Z] DAQ by pressing this key.
£ is

Press E] key.

The shaded portion consisting of the line of every pro-
gramming item and the row of every segment (see the
table on page 28) is not displayed.
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No. of

cycles Segment item 1 2 3 20
A SP time Upper display SP
Lower display Time
B Event No. 1 Upper display (Goes out)
Lower display Event set point
c Event No. 2 Upper display (Goes out)
Lower display Event set point
v iz 7
2
E 35
F
G Z
H | PID group selection Upper display
Lower display Group No.
| G.SOAK setting Upper display
Lower display
J | PV start setting Upper display
Lower display
K Cycle setting Upper display
Lower display Cycle
L Program link setting Upper d!splay
Lower display Program No.
M PV shift setting Upper dfsplay -
Lower display Shift value

{2 PV

Sp

=

™ [
Initial setup display:

0: Input signal from thermocouple, resistance thermo-
meter bulb, or linear input sensor is processed as
PV.

1: The same PV input as described above is not dis-

played as PV on the console.

: The value of the 0% FS of the range is processed

as PV, irrespective of the input from sensor. A PV
overrange alarm is not indicated.

o

n

Time display -
SP -
e

™ _
=

0: Displays the residual time of a running segment by
rounding down the portion below the selected time
unit.

1. Displays the lapsed time from the running start by
rounding down the portion below the selected time
unit.

A time (TM) to be displayed in
the RUN or HOLD mode is
selectable.



Alarm display
SP

™ [
E Initial setup display:

0: Displays an alarm.
Displays alarms sequentially, if two or more alarms
occur concurrently.

1: Does not indicate any alarm.
An alarm condition can be read by means of com-
munication.

[28) Program time unit

SP =
[

™ =
= | Initial setup display

0: Hour, minute
1: Minute, second

c 9

Specifies either hour/minute unit or minute/second
unit to set the program pattern time (TM) and time
even on-off.

Constant value control selection
Sp

™
Initial setup display

0: Program operation mode
1: Constant value operation
mode

Specifies either hour/minute unit or minute/second
unit to set the program pattern time (TM) and time
even on-off.

35| A/M selection

SP
~
[N

Ly

5

™

!

Initial setup display
0: Normal selection
1: Normal selection
2: Switch selection
3: Switch selection

Bumpless output
Bumpless output
Bumpless output
Preset output

This item determines whether or not A/M is to be
selected by a remote switch, and what kind of output
is to be used at that time.

The switch used for the switch selection is input to the
No. 26 terminal used normally for selecting the posi-
tion of 10 in program selection. When this switch is
turned OFF, “auto” is selected; when turned ON,
“manual” is selected.

18

Preset manual output variable

SP

™

£ 3 &
5 . 0| Initial setup display

When the preset output variable is selected in C35, its
value is set herein.



General
Parameters are provided to decide constants as the program controller. The parameter code indicating an item is displayed
in the upper display, while a setting value is displayed in the lower display.
The setting in this parameter mode is not necessary, if an initial value satisfies the required specifications.
Proceed to the programming mode on page 8 in such a case.

Display/ Initial
setting | Codes Parameter item Selection or setting range value in Description
order display
0: Not provided
1 Prtc Program protect 1 Provided o
2 Fil Lt | PVfilter constant 0.0 to 120.0 sec 0.0 Not displayed when PV=0%
- fixed in SET UP
3 P! A | PVbias —100to 100 U (‘[’J)
4 | Sp; A | SPbias - 50t0 50%FS (5)
5 | 95b6d | GSOAK band 0'to 100U (6)
5 to 120 sec (relay output Displayed in 0D, 6D (time
6 g Time proportional model) 0 proportional) model, but not
€ Output cycle 1to 60 sec (voltage output displayed in 5G (current
model) output) model.
7 | eutt | MVchange limit 0.0 o 100.0% (every 0.5 sec) tog.o | Notdisplayed, if main output of
5G (current output) is set (SP).
Displayed in 0D, 6D (time
' ON/OFF control 5 proportional) model, but not
FF ) . ;
8 di differential 0to 100V (U) displayed in 5G (current
output) model.
0: PV (direct action)
1: PV (reverse action)
2: Deviation (direct action) The relay turns to NO in PV
9 Ee! Event 1 type 3: Deviation (reverse action) o direct action, and it turns to NC
4: RUN in PV reverse action.
5. READY
6: END
10 H4YS ! | Event1 hesteresis 0to 100U S Specifies an on-off differential
(U) of event.
0: PV (direct action)
1: PV (reverse action)
2: Deviation (direct action) _
11 £ Event 2 type 3: Deviation (reverse action) H)
4: RUN
5: READY
6: END
12 | HY952 | Event2hesteresis | Oto 100U (ﬁ)
0: AT is not executed. Displayed only when auto
1. System 1 is executed by AT tuning is provided.
13 At Auto tuning selection key. Not displayed when SET UP C
2: System 2 is executed by AT 12=1is set.
key.
PID operation Not displayed when SET UP C
14 = Initial manipulated 0.0~100.0 12=1is set.
variable
15 -0 g PID operation 0: Operation is not initialized.
i initialize at advance | 1: Operation is initialized.
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[ 1) Parameter mode setting procedure J

Refer to the key operation on page 5. For the parameter mode contents, see page 19.
This paragraph describes the operation procedure for the selected parameter items out of No.1 to 12.

Press key first.

(1] Program protect [3] PV bias

SP SP —
P -

Tmir—-—r—-m—~,_, Initial parameter display: ™ — " Initial parameter display:

= | 0:Does not protect any program. = ' 0: 100 to 100U

Set the number in the lower display to 1 for protecting
a program. )

SPr—— PV bias effect:

PV

SP
- - 7": [y Time

™ - ——1 &) Increase the number to 1 @
1 DA} by pressing this key.
. PV bias effect:
SP—o—-
- -t =
™Mr———— New PV
! enr P v
L—’J Press key. ,—OWdPV__ PVbias (positive)

ST T T T K
/

(1) This item inhibits the reset of programmed data. J/

(2) When selecting 1 “Protects a program” after pro- -
gramming, none of all program data can be reset Time
until 0 “Does not protect any program” is selected.

(1) This item sets a PV bias value.
(2) The PV bias is used to compensate for input such as
the compensation of the drift of an input value due to

[2] PV filter constant deterioration of a sensor or other causes.
— A new PV value is obtained by adding a bias value.
SP,*E y P— y g
A S
TMr———————=7 Initial parameter display:
[ L5 0.0:0.0 to 120.0 sec 5] G.SOAK band
Sp 5= b%'
PV filter effect: y 4.0 9
T - )
PV | Initial parameter display:
. L= 5U:0t0 100U
P

GSOAKband | |

@ Time sp G.SOAKband :

PV filter:  Setting range
0.0to 120.0 sec

Time

J PV (1) This item sets a G.SOAK band value.
sp //_\v/ (2) G.SOAK shows the segment start point specified in

programming, and the time is stopped until the abso-
lute value of a deviation between PV and SP be-
: comes smaller than the G.SOAK band.

Time (3) G.SOAK is settable for every segment, irrespective
of soaking, rising, or falling of segments.

(1) This item is used to set a PV filter constant.

(2) The PV filter is used to filter the erratic input signal
to the degree needed to get a stable.
The filter effect increases as the numeric filter set-
ting value increases.
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[6] Time proportional output cycle

SP ;
c S
TM Initial parameter display:
5 to 120 sec (Relay output, 0D
model)
1to 60 sec (Voltage output, 6D
Control output model)
SP
v

ON U, S bl
: \OFFtlme
ON time i OFF time
| ONtime ™\
OFF = mmmmmm = b0

! 1

! |

' PV Process variable
Proportional

Turns on at ail times
when a process
variable is lower

Turns off at all times

when a process
Anonandoff | variable is higher
than the proportionat time ratio than the proportional
band. changes. and.

(1) This item specifies the cycle time (control cycle) of
the time proportional output.

(2) If the cycle time (one cycle of on and off time) is set
to 10 seconds, for example, the on time is 7 seconds
when a process variable (PV) is lower than a set
point (SP) in the proportional, and it becomes longer
than off time (3 seconds).

Manipulated variable change limit
SP
o o £

P Initial parameter display:
100.0: 0.0 to 100.0% (every 0.5
sec)

This item specifies the limit of a change quantity of
the former arithmetic value and present arithmetic
value of the control output.
This limit is determined by the following calculation
formulas.
A=Former arithmeric value (%)
B=Present arithmetic value (%)
C=Manipulated variable change limit (%)
D=Actual output value (%)
. (Example 1) Assume that A+20, B=50 and C=20.

[B-A]=50-20
=30
20=[C] D=AC,
thus, D=20+20 if |IB—A|ZC
=40

(Example 2) Assume that A=20, B=50 and C=40.

[B-A]=50-20
=30
40=[C] D=B,

thus, D=20+30 if [B—A}<C
=50

(1) This item controls a control output change quantity.

(2) The output arithmetic value is updated once every

output update cycle 0.5 sec (twice every second).

if the manupulated variable change quantity limit is

0.5%, an output is changeable 60% per minute.

on/off control differential

SP
g i F F
™ c | Initial parameter display:
= 5U: 0 to 100U
ON
OFF Differential
A
SP

This item specifies the on/off control differential.

[8] Event 1 type . [10] Event 2 type

SP— ; =

g
TMSN l‘M’,i :}'_'
ol . £

Initial parameter 1

0: PV direct action
2: DEV (deviation)
direct action

1: PV reverse action
3: DEV (deviation)
reverse action

This item specifies whether an event is set to PV or
DEV (deviation).

(Example) In case of PV event;
Event // B/

value /: :
ON
A Lo
action
Relay turns on when
even value = PV

Relay turns off when
even value = PV

[13] Auto tuning selection

Initial display of tuning
0: AT is not executed.

£
TM:} 1: System 1 is executed by AT
key.

2: System 2 is executed by AT
key.

g
'

System 1 and System 2 of auto tuning are described
below.

The most popular control constants
can be automatically set. When
stress is placed on the arrival time to
the set point, this system is used
although a little overshoot may be
\ produced.

Used when an overshoot is liable to
be enlarged as a device or an over-
shoot is to be suppressed especially.
In many cases, the overshoot is sup-
pressed, but therefore the rise tends
to be delayed.

1: System 1 3

2: System 2

[13] PID operation initialize

If the program starts when P+0, PID operation begins
with this numeric value.
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(2) MAIN FUNCTION SETTING

Program pattern

m,aset;on Segment item 1 2 3 20
Upper
SP  |display
A Time |Lower
’ display

Main function
(pattern data)

(events and other data)

—\

Subfunction

——

L

(3) PROGRAM PATTERN SETTING

-

(1) Set the basic program pattern.
(2) Prepare each segment (broken line) sequentially by
assigning one point as shown in ()
left figure.
Assign points O, @, @ by combining SP (set
points) and TM (time) switch each other.
The unit of TM (time) is either hour/minute or
minute/second, and it can be assigned by SET UP
C29.
Perform operation according to the assignment of
C29 in the operation mode, irrespective of the
assignment in the programming mode.

, @, (® inthe

Description

Start point designation. Soaking for 0 hour at 100°C

Ramp segment designation. Heating for 5 hours up to 200°C

Set point
Set point
No. 1 segment 3, /No. 3 segment(3)
Sp2 R TR
No.2
200°
ooy segment ! |\ Setting of No.3
0] ) Setting of No.2 E segment
SP1 el I segment !
(100°0) 1 \_ Setting of |
1 No.1 segment ; :
l i 1
Time
T™2 —TM3
™I (5 hours} (10 hours)
Segment No. SP (Set point) T™ (time)
1 100°C 0 hour
2 200°C 5 hours
3 200°C 10 hours

Soaking segment designation. Soaking for 10 hours at 200°C

For setting the soaking segment, set the SP (set point) of the present point to the SP of the next point.

Present point
{ (SP1)

I

!
fe———— Time setting in

soaking segment

Next point
(SP2) (sP2)

SP1=SP2

For setting the ramp, make a differential between the SP (set point) at the present point and the SP at

the next point.

/‘ Present point

/

(SP1)

(in case of
heating)

Time setting in ‘.‘
soaking segment
SP1<SP2

~ Next point

(SP2)

22

/ - Present point
(SP1)

(SP2)

{In case of
cooling)

|

)e--f Time setting in ﬁ)f

soaking section

SP1>SP2

Next point




Setting method

Setting range

SP
200°C} -----< . SP Input range.  Limit range when SP limit is set.
I )
100°c| | ! ™ 0 to 99 hours 59 minutes
! . N
—ENMJ-—w hoursﬁ'* ™
1
Map : " i ¢ displ Display
position Key operation Display Description of display of profile
PROG  SEG Specifi
h pecifies program No.
Al . key. .
Step Press reoc key E‘( ! SP, TM, LED light. >
@ . | . SP *** Sets to programming mode.
Al Press key while - - - TJ PROG SEG
. ™ — PRG LED lights. [, decimal
pressing key. — | points light. —
SP - Segment 1
@ Press key while - - T L
Al Press key. ™ The last digit in SP display ,— flashes.
pressing @ key. - -~ SP (set point) entry operation
® l SP
2NN is shi left), or continue
Al Press this key. Press. this §h|ft I'(ey (left), or i
ENT ™ pressing this shift key.
For the entry
of an SP value Sp — ) . -
% oo Increase the flashing digit by a digit Q
. Al * Press this key. increase key. -
. @ Rightward = ™ — = ]| setsp—ioocc). 7
. or leftward
{set point) (=’ shift Sp — - , N
[ The fast digit in TM display ,—{ flashes. Q,
Al | Press key. ' -
™ TM entry operation 4
® Digit |
@ increase or SP )
X [ =) Q,
decrease | A ] @L Press this key. IM Fo———=—\=# | Under this condition because TM=0 (hour) =
: @ sP ]
For storing (e %>
SP=100°C/TM=0 (hour) stored. -
SP value and Al | Press key. ™ - (houn 4
the entry of ot ot
@ temfeed | A2 @» Press this key. PROG SEG _
™ =
™ @ o shit - - -]
(time) 33
SP entry operation
Press key. —
TR e
Digit
i Pr= ——
‘:”ease or ST o Ol setsp=200c0). S
ecrease A 2 | Repeat@ to (s steps =)
@ sp = v
For storing ¢r £ o ot The last digit in TM display ,— flashes. S,
TM value A2 | Press key. ™ =3
- = TM entry operation ’
SP =
o)< tem call or = N
next seg- A2 | Repeat()to (@ steps ME—F = = M i D)
ment call =" Set TM=5 (time).
NO SP —
c oo N
Program A2 | Press @ key. SP=200(°C)/TM=5 (hours) stored. =
o ™ = ’
end? = e el
W[ = | Seamens
YES A3 @» Press this key. ™ PROG SEG _
*F J| sP i
- = = entry operation
e O i

N
w



Map

position

Key operation

Description of display

Display
of profile

A3

Repeat (1) to (5) steps

Set SP=200(°C).

A3

Press key.

The first digit in TM display /\—\/ flashes.

A3

Repeat (7) to (8) steps

Set TM=10 (hours).

A3

Press key.

SP=200°C/TM=10 (hours) stored.

Press key.

Programming mode ends.

Press key during the flashing of SP or TM data. If
the key is pressed while pressing

of setting data, all program data after the segment is de-
leted. Therefore, if this operation is done at the first seg-

ment, the entire program data are deleted.

key instead




4) SUBFUNCTION SETTING J
Complete the program work sheet. sp ._—/_/_\
posion | Segment 1 2 3 )) 20 Pgaitr: fungti?n)
attern data,
A SP.TM
B EV1 5 T™ (time)
C EV2 sp
AR NI R N N ]
L ’ Cycle setting l ‘ { L
Subfunction | ]
(events and
other data)
TM™ (time)

;h)‘:s?tion Segment 1 2 3 ) ) 20
B EV1 event No.1 j
C EV2 event No.2 ({

1. PV-based event circuit setting:

The PV-based event circuit is operated by comparing a
PV and an event set point with each other.

Type of event Relay action
- F
PV (direct) _{:ﬁﬁ on
(Oftin OFF
ready mode) A PV
EV
— F
PV (reverse) ON l n
oni J
nin
ready mode) ﬁ/ P

(RUN, READY, END events)
These events inform of the end of program operation,
etc. No numerical setting is done.

Whether EV1 and EV2 are used in PV event or DEV,
whether the event action is done by direct action or re-
verse action, or which event is selected, RUN, READY,

or END, is set by parameter mode 9 and 11
£Lc

2. DEV-based event circuit setting:

The DEV-based event circuit is operated by comparing a
deviation (PV-SP) and an event set point with each other.

Type of event Relay action
— F
DEV (direct) % ON
OFF
A ~ ~ PV
SP SP+EV(EV>0)
-
R s S
(Offin OFF
ready mode) iy ~ PV
SP+EV(EV<D) SP
-

DEV (reverse)

B S R
OFF

PV

sp 4 o
T ‘/_/—\— sp SPHEV(EV>0)
[}
END : FgR— TM (ime) o F oN
. —ON (Onin
READY — T oFF ready mode) i PV
~ =
— ™ SPHEV(EV<O)  SP
RUN OFF
Multi-keys Map Kevi . . _
position eying operation Display Description
= — Iter return (DPress item ad- Shifts to B3 iti
ment P t ad o vance key. I:] lits 1o B position .
Segm DAQ ﬁegmzn advance | g3 .@O @Fress seqment | py PRG, EV1, and PV of display light.
~—— Item advance advance key. [zl Display segment (map B3) for event
setting.
«— Digit increase R3 Press key.
Shift (left) ﬁ - Shift (right) ) E] PV - - - The first digit in a lower-display
A "« Digit decrease flashes.
B3 4 0 @Press digit PV
increase key. 5 1 O 0| Enter 100¢C).
PV event Input range B3 Press key. PV
DEV event % ;)ou??;ﬁgFeS of - ] Store PV event 100°C.

(Note) Setting is deleted by pressing key while pressing @ key instead of key.
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3. Time-based event circuit setting:

;’;Aoas%i on| Segment 1 2 3 )) 20
I b T1 time event )) SP No.1 segmerit /No.3 segment
E | T2time event )) - No.2 segment
F T3 time event » -
TM (time)
G T4 time event \ ON
§ 1© OFF
. Time event 1 e
Time-based event circuit turns on and off with the pro- ON
gram time, irrespective of the controlloutput. They are Time event 4 OFF
specified by the time from the start point of the set seg- \ ‘\
ment. Start point of Start point of
No.2 segment No.3 segment
Start point of No.1 segment
Map K . . .
position ey operation Display Description
(DPress item SP ) »
) advance key. E Shift to D2 position
D2 bd (@Press seg- ™ RPG and T1 light.
& ment advance E Display segment (map D2) for event
@A) key. setting.
Multi-keys Sp _
Hem refurn D2 Press ey /x| |Press key the first digit in upper
- ENT .
Segmentﬂ Segment advance TME display flashes for ON time setting.
return 6 ~— Item advance
@ Ny
D2 Press (3) key. ™ 7N ggtsg;e time to turn on (0:00 in this
v <«— Digit increase IZ] .
Shift (Ieft)» Shift (right)
& oy r
~— Digit decrease SP e
D2 Press Key Hee s Press l ENflkey the first digit in a lower
(Note) ™7 | display flashes for OFF time setting.
(DPress the shift  |SP - o
Okey(eft) H s
D2 Press the 7 et the time to turn off (10:00 in this
o bﬁq numeric value  |TM[ 5 5 — case).
increase key. '\ e o
Sp e ——
Ry
Press | =] key Time event 1 settin {ON: 0:00
(Note) . ™ oo o 9| OFF: 10:00

(Note) Setting is cancelled by pressing key while pressing key instead of pressing a

key.
Setting item Contents Setting range
Upper display ON time ON time 0:00 to 99:59
Lower display OFF time OFF time 0:00 to 99:59

: Segment ; Segmenl i Segment |

i ! " <(F|nal3
S S —— 4I_A,_1Li92"f""’_u,

] ON time i f

= | i J’

I
:}3 | |
OFF time | J\ | }Example In example 1, ON time and OFF time are set as one set at segment 1.

OFF [ Ton L4 ! Time event settlng for a time exceeding the time of one segment is also

| Time event action | | possible.
JE 41 1

I PV R E -3

| ON time L‘ON time :

| OFF = | : Exampie N €xample 2, the ON time only is set at segments 1 and 3, while the OFF

; i | | 2 time only is set at segment 2. ON and OFF can be set without combining
OFF — ‘ | ON and OFF time as one set. The time-based event circuit is turned off

| Time event action | | when the program ends.

|
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4. PID group selection

m)asqtion Segment 1 2 3 )j 20 sP
PID group —/—“
H selection ))
PID group No. to be employed in a segment is specified |
out of PID1, PiD2, and PID3. Segment  Segment Segment TM (time)
PID No.[No.l| No.2 | No. 3 ’
Set point Contents ° I ° °
H PID 1 group is used.
. M . .
P PID 2 group is used. pﬁspi)tion Key operation Display Description
3 PID 3 group is used. (DPress item ad- ; Shifts to H2 position.
<> vance key. Pl d @ P !d, ! isdisplayedinthe
H2 ? (@Press seg- upper display.
@ b Eﬂent advance |j (@Display the segment (map H2) for
Multi-keys @ €y PID setting.
Piod
<+ ltem return H2 Press @ key. — _ i flickers in the lower display.
Segment — b d Segment advance ooo
return A ~— Item advance
H2 Dg} ®:?1fr%sa(sjég£ey, Increase the flashing digit to 2.
[ ]
v <~— Digit increase
Shift (lefty— Shift (right) o
6 Digit decrease fld
H2 | Press (on]key. Store PID group No.2.

Note: PID values of each group are set by either PID tuning mode or AT action.

5. G.S (guarantee soak) setting

G.SOAK setting

M
Ve T segmen | 1| 2 | 3| J] = 5P X
1 G.S setting // f
Specify this item for setting G.SOAK (guarantee soak).
Setting item Contents |Seg:nent’ Seg,znen.l Segg‘e"' I TM (time)
YES | G.SOAKis set.
Y= G.SOAK is not set. ’p\)/l:s?tion Key operation Display Description
Press item )
@) ®advance key. g.5. Shifts to 13 position.
13 @ (@Press seg- LED lights.
% ment advance E Display the segment (map 13) for
/9 key. G.SOAK setting.
Multi-keys
8.5 v
S Item return 13 Press key. Y 7 Press ENT key. 1o flashes.
Segment — b q Segment advance =) [
return 6 ~— ltem advance 7 N
4
o
13 &) (DPress item 5.5 Ue e
béq return key. N — l L 5 flashes.
5 S&5
~— Digit increase / N
Shift (len)» Shift (right) o c
() Digit decrease - _
13 Press key. HES isset
[ vl
P Y i)
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6. PV start setting

Map

position Segment 1 2

/

20

J PV start setting

J

SP

sp
PV F-%

Specify this item for starting the program from the pre- Start  Normal program start  1ime
sent PV. sp sp
. . PV -----
Setting item Contents :
Yy PV start is executed. : -
Start PV start Time
Y= PV start is not executed.
ygspi)tion Keying operation Display Contents
= = Data are displayed in the upper
=
Multi-k inal &) ()Press item r.J t—th display.
ulti-keys (nominal) J1 DAQ advance key. — (Note) H'E Sor roof PV start can
- oo be set at any optional
5 segment.
v <~ ltem return ’ 9
Segment bq Segment advance & = =
return (S ltem advance rf.ac A,
4-1 Press key. 2 / 7o flashes.
SO
7 \
~— Digit increase ) PSR
] &/ o Press item = = 7 -
Shift (left) 4» Shift (right) J1 p§} @Press key, ) 7| HES fashes.
~<«— Digit decrease L rE 5
/ \
J 2 Y ) =
(=T -y
J ¥ - Press key. - I HES isset
7. Cycle setting
?JA:SFi)tion Segment 1 2 3 /J 20 CyC|e number 1

K Cycle setting

p

Specify this item for executing the same program re-

peatedly.

Muiti-keys (nominal)

v = ltem return

Segment — % Segment advance

return ~— Hem advance

v -+ Digitincrease
shit eft)— [} — st g
6 Digit decrease

ST
\
\
\
v
\
\
\
\

Set cycle Time
number 1.
M . ) -
p(?s‘?tion Key operation Display Description
) Shifts to K3 position.
Press item ad- (2} -
K3 bvd ®vance Key. = Oy 5 isdisplayed in the
('Y, @Press segment upper display.
A advance key. (@Cycle number can be set in any
@ optional segment.
cycL]
K3 Press key. C v 7| Press ENT key,  flashes.
~
T
(O’ oo
[ R S .
K3 DQ (DPress the digit | Assume that the cycle number is 1,
a increase key. — p set the digit to 1. 1 flashes.
’
/N
cyr !
K3 Press key. -

Cycle number 1 is set.
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8. Program Link Setting

SP

20

VAN

Ma .
posﬁ’tion Segment 1 2
i Program link 9
| destination setting

SP

This function is provided to link program data with each
other. Set this program link every program data.

E

Program No.1

_—
Time

SP

Program link

destination: 2 _\——/—\—

Program No.2

Time

:

No.1 No.2
Time
Ma| ) )
pos‘i)hon Keying operation Display Contents
Multi-keys (nominal) @ P . PLi n Data are displayed.
L1 ®a(rdevsasnggrﬂe Note: Program link can be set at any
9 . optional segment.
v £ ltem return
Segment — DAQ Segment advance PL! A
return «— Item advance L1 Press key. D flickers in the lower display.
55535
N PL!I n
o L1 (DPress item Enter numeric 2
&) < Digit increase return key. P—— umeric 2.
Shift (left) — DA Shift (right) SoGo
«— Digit decrease 5L ;
S n
L1 Press key. Set program link destination 2.
. * et
9. PV shift Setting . ARE:
g"&‘i’non Segment 1 2 3 / / 20 ; ' '
M Program_iihk E E E
destination setting : : !

The PV shift function is provided to set a PV correction

value every segment.

Muiti-keys (nominal)

4—
Si ent —

v <+ Digit increase
Shift (left) = Shift (right)
«— Digit decrease

Item return
Segment advance
Item advance

+
'

Time

PV shift + 3¢

PV shift+5°C

When PV shift function is not used
When PV shift is set as shown above

I;\)A:sﬁ)uon Keying operation Display Contents
™ (@Press ftem SHFE Shifts to M2 position.
3 % (z)g?géjsngggkr%m Displays the segment (map M2) PRG
5 HFE

3 Press key.

flickers in the lower display.

Y

o]

3 (@Press digit Enter +3(°C)
X increasekey | (5 5 5 3l '
AU A =
S HFE
3 Press key. Sets PV shift value 3°C.
pd
-

Note: Setting is erased by pressing key while pressing key instead of pressing

key.
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General
Specify and set P (proportional band), | (integral time),

A maximum of 9 PID groups can be set.

The PID key items constitute a matrix as shown in the
figure below, and any itme can be selected by moving up
and down, or left and right, using the multi-keys ( ).
The PID key has the same moving function as in the
downward key. The connection set by moving is indi-
cated in the relevant number of 1 to 15 given outside the
figure below. If display and setting are disabled, “____" is
indicated on the lower display.

15 7 8 9

D (derivative time), and the upper-limit and lower-limit of manipu-
lated variables as PID constants according to the process.

CAUTION:

When the DCP216 is used as a program setting device
at the setting of Setup Mode C 12: 1 (for SP output), PID
do not function.

11 12 13 14

—

L {7 :-,Hp 27 -3HP -qu -s}_L -SHP o F -SHP -gy

2 -1 -t Hs -E’H -aH -L:H/

SHeH M eH sk

no

344 -1 Ha -eHd -3Hd —‘-lHd -st -S}—L -2 H4 -st —}»

w

4~LGL-:H3 - HSL- HUL-HH

(e} (@ i s Hoi 51

-

5—-{3H-.HUH EH._,H 3H3H—UH“H _ﬂ—{uH SH“H- HUH SHUH g+ s
]
G{rs-:Hrt eHrs BHE-‘-’Hrt erE erE- HrE-BHrE-S}—G
[ I I
7 8 9 10 12 13 14 15
Display/ Initial
setting Code Tuning item Selection or setting range value in Description
order display
0.0t0999.9% (time
, ' proportional) type e e
! P Proportional band 1 0.1 10 999.9% (current output) n
type
2 o= Integral time 1 0 to 3600 sec g Displayed when P#0.
3 d - Derivative time 1 0 to 1200 sec o Displayed when P+0.
0.0 to upper-limit % (time -
., e proportional) type, . .
4 el ~ 1 MV lower-limit 1 ~10.0 to upper-limit % 0B Displayed when P#0.
(current output) type
Lower-limit to 100.0% (time
., . proportional) type i00.0 )
5 oH~ 1 | MVupper-limit 1 Lower-limit to 110.0% Lion Displayed when P+0.
(current output) type
6 ~ &~ | Manual reset 1 0.0 to 100.0% S0.0 | Displayed when P#0 and 1=0.
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(1) PID tuning

procedure

(1] Proportionat band 1

SP

[2] Integral time 1

Initial tuning display

Sp
! 1

‘ - '

)

[3] Derivative time 2

REREE

Setting range:

Initial tuning dislay

Initial tuning display

0.0 to 999.9% (time pro-
.| portional type)

[4] MV lower-limit 1

NEEa—

™

™
ot .

(5] MV upper-limit 1

Sp Lt
o n

(]
o

Initial tuning display

!
1

™
Initial tuning display

Setting range

o_ 4 o 3 o 3

P Poen o3 901 10 999.9% (current
output type)

i—1{,!—2, -3 0103600 sec

d-1.d-c.d—3 ' 0to 1200 sec

This constnat determines the deviation ratio of a
measured temperature to a set point of a temper-
ature, where the control output is to be set to 0 or
100. This value is set by % to a span of input
range, and an about 10% is generally used for
electric furnaces. As this range becomes narrow-
er, the sensitivity becomes higher. However, if the
range is extremely narrow, an undulation phe-
nomenon occurs.

I and D: Unlike in on/off action, the P control action

does not easily produce any undulation phe-
nomenon. However, it is possible that the temper-
ature remains deviated from a set point.

I and D control actions are provided for prevent-
ing such a failure. In electric furnaces, | is gener-
ally set to 150 sec, while D is generally set to
about 30 sec. As | becomes shorter, or as D be-
comes longer, the control function becomes
stronger. However, when the control action is too
strong, it may not be ensured that the control is
executed satisfactorily at all times. Both | and D
are off at 0.

(Examples)
In case of 10% proportion-
al band in 0° to 800° range.

100%
509% >
0%

Output

l-s0C>

If | is short (strong), the
control may often be-
come excessive.

SP

T A
0 SP

Time

31

al —!.,al—2., 0L —3:0.0to upperlimit %
(Time proportional type)
—10.0 to upper-limit %
(Current output type)
aH— 1. olH—2,0H—3 Lower-limit to 100.0%
(Time proportional type)
Lower-limit to 110.0%
(Current output type)
Output
limit
100% |~ =~ == == m = m e mm e
1

1
1
'
'
‘
'
'
t
t
(
I

Control output

0% --- =——Output range 10~80%—»t

g O 1

4mA  5.6mA 16.8mA

20mA Qutput
current



7. OPERATION MOI

Program operation mode (Check if 0 is set in the setup mode.)

Check and set the following items before starting the pro-
gram.

1. Is PV start executed?
See page 13, 28.

2. Is auto tuning executed?
See page 30, 31.

3. Are PID constants set? Is the output limiter set?
See page 27, 30.

4. Is PV bias used?
See page 19, 20.

5. Is SP bias used?
See page 19.

6. Is PV filter used?
See page 19, 20.

7. Is the MV change quantity limit set?
See page 19, 21.

8. Is the program protect function provided?
See page 19, 20.

Key operation

: Specifies the program number.

wo) - Change the mode from ready to RUN or from
RUN to HOLD.

: Specifies the display contents of the upper-
display and lower-display.

*

For resetting to the ready mode (from RUN or HOLD),

press key while pressing key.

For advancing the segment by one under RUN/HOLD

mode, press key while pressing key.

32

Monitoring during program run

1. The program number and segment number display
contents are as shown below during run and program-
ming check.

PROG SEG PROG SEG
!
i,

A R e R

In RUN/HOLD display, “-” During programming or
does not appear. programming check, “-"
appears.

2. When key is pressed, the upper- and lower-
display indicator lamps indicate the contents of both
upper- and lower-display by their combinations.

The upper- and lower-display indication lamps are
combined with each other as follows.

DEV Upper-display

Upper- and lower-display
indicator lamps ™ ]
CYC Lower-display

Combinations of upper- and lower-display indicator
lamps

aepeell SP I DEV | OUT | T™ | CYC| SP

el PV | PV | PV | PV | PV | T™

3. Mode indication by mode indicator LED lamps

RUN: Lights during run.

HLD: Lights during hold.

MAN: Lights in manual operation mode.

PRG: Lights in programming mode.

(Note) None of mode indicator lamps lights under the
ready mode.

4. Running pattern conditions, easily monitorabie by pro-

file indicator LED lamps

TN
ZRL 1IN
N

A4
=

)

Program status display:

¢ Indicates rising, soaking, and falling tendencies of
program pattern.
® Indicates the present segment and next segment.

5. For identifying pattern which has already set or not,
check if the upper-display shows the following con-

PROG
tents when a program number is entered by D key.



< OPERATION EXAMPLES >

[1] Starting program

Normal start

o~

!

TM (time)

By pressing RUN key, the
program is started with the
start point of No.1 segment.

[2] Starting a program from
a preset temperature

SP PV start
TM (time)

By pressing RUN key, the
program run is started with
the present temperature
point.

[3] Holding a program
SP

[ T™ (time)
By pressing HOLD key, the

fixed value run is started
with the point.

[4] Advancing a program
to a new segment

Specify the PV start ~o in programming. See page 35.
When PV start is setto == in programming, the normal start is done.
When PV startis setto 45 in programming, the PV start is done.

Display Key operation

Description of contents

PROG = SEG Press key.
LI

() key)

Specify a program No.
Press this key by necessary
times.

(The program No. can be returned
stepwise by @ key.)

I
RUN ch D ress.key
728

Runs.
*RUN LED lights.
*PROFILE LED lights.

Specify PV start 4¢ 5 in programming. See page 35.

Display Key operation

Description of contents

PROG _ SEG Press key.
a2

( @ key)

Specify a program No.
Press this key by necessary
times.

(The program No. can be returned
stepwise by Q key.)

PROG

ress [y key.
Y05 Pess &

Runs.
*RUN LED lights.

Display Key operation

Description of contents

Press key.

Holds.
*HOLD LED lights.

SP

Display Key operation

Description of contents

7

] TM™ (time)

Running.

The program is started
again with the segment
advanced by ADV key.

Present running
program

Press key

while pressing

key.

Perform ADV operation.
The program proceeds to
the start point of the next
segment.

(2]
w




[5] Starting auto tuningJ

Display Key operation Description of contents

Sp PROG SEG

!
w
)
Lr
[}

During RUN or HOLD.

"~
PV I

380
A\V&

LS

PROG  SE

2}

!
w
B
L
3

L T™ (time)

Press AT key at this
point.

= Press key. Auto tuning is started.
4o *AT LED lights.

L |
Auto tuning ends automatically.

4
R

>

PROF ILE

0

Description of auto tuning (AT) (option) )
* Auto tuning is executed only when all the following conditions are safisfied.

@ RUN or HOLD mode
@  AUTO mode
(3@  PID constant is setto “1” or “2”,
PV is within the range.
« When auto tuning ends, the PID group constants used for the segment are replaced with new constants by auto tuning.

» For stopping this auto tuning, press key during auto tuning. The auto tuning stops, and PID constants are not
rewritten.

Auto tuning method:

sp —% The on-off operation is repeated twice at about the set point

T T of a temperature, and PID values newly calculated are
Start End used.
™ (tme) Whether the first control action is on or off depends upon

the condition of PV and SP at that time.

1
1
| t
Lo Auto tuning at point A
. Be careful because a stepwise pattern appears halfway in
Lo the course of ramp.
|
1 ]

Auto tuning at point B
The program automatically stops advancing temporarily
when executing auto tuning.
it is automatically restarted after the end of auto tuning.

\ AT ends
AT is started.

\ N AT ends
AT is started.
[6] Selecting manual control Display Key operation Description of contents
for the process
S 7 El N Upper-display for main
‘;9‘5 our ——=— | Press key. output (MV or SP). Lower-
e py eed o display for PV.

MV or SP change
Set an output value by multi-

Press bgd key. keys. The value is effective,
even if key is not
pressed.

Press key when returning to the automatic operation mode.
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[ Stopping a progranq

Display

Key operation

Description of contents

Running

Press @ key

while pressing

Program is reset to the ready

mode.
«RUN and HLD LEDs are off.

Copying stored program data under a different program numberJ

Display

Key operation

Description of contents

PROG _ SEG ¢p

! ] P o I
1 [

i

Press key.
(&)

Select a program number of
the copy source by PROG
key in an AUTO mode.
Returns stepwise by
(pressing key. )

Press key while
pressing
this key. J—' bvbo

£ OPY isindicated on the
upper-display, and ———— is
indicated on the lower-display.

No display appears, if the copy source is not
available.

bvq E;eyss this
A (In case of

stepwise return)

Select a program number in
the lower-display program
number is not displayed if
some program is set already
for the number.

S o)M=
[ [
2o
PROG SEG Sp
q_7jcoced
S o™
2 == -]
g N
PROG SEG sp
AL /]
Q0 T™
ACARNIAN ]
an
PROG SEG Sp
T J7lcoery
S e
e
)

Press key.

Press ENT key to copy the program.
However, it is not copied, if the total
number of preset events of the
instrument exceeds 200, the lower-
display indicates — — — — .

Press key.

Returns to the ready mode.

35




(9] Changing program data

Select the mode to be corrected. A change of programming mode +

Setup mode ——— © The programming mode can be changed in RUN/
HOLD or READY mode.

Parameter mode —— i
By pressing + keys in the programming

PID tuning mode —— . mode, data can be changed, starting with SEG1 of the
next program data.

Programming mode — +
The program No. is returned stepwise by
- o
Select an item to be corrected by D Q

(=)
keys, and press | v key. O After change, the display is reset to the original one by

key.

Change program data by o§: keys, and
press key.

[Caution]
The soak SP is changed as illustrated below, if changed halfway in

the course of operation.
Operation
Operation /1’
r

Operation

i
1
|
3
1
i
]
i
1

1 1

1 1

' '
v i .
t I 1 i 1
' 1 1 ' '
1 1 ' [

For changing the soak temperature, the SP must be changed twice.
For changing the soak SP, the SP must be changed twice at the
soak start point and end point. (See page 22.)

Storing the setting range limits of a program

Setup mode.
. Lower-limit Select £/ Zor ! ! by or qu keys, and
* value 6
: Upper-fimit press key.
value

Change the program data by b§: keys, and press

M
Ca

[11] Deleting stored data
Set the ready mode. Select the program No. of the program to be deleted by key.

+ in RUN/HOLD mode. Select the programming mode by pressing key while pressing
in MANUAL mode. key.

in other cases Display the values of SP (set point) and TM (time) of segment 1 by
. ﬁ keys

X .

Start changing the values of SP or TM by key to flash the value.

The program can be deleted by pressing key while pressing
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| (17 Alarm code display

If a PV alarm or an instrument alarm is detected, a program segment No and its alarm code are displayed on the
PROG/SEG indicator alternately every second, but the instrument run and other action are continued.

However, if AS0 alarm occurs, its alarm code only is continuously displayed on the PROG/SEG indicator, and the
lower-stage indicator displays the present board input/output and option type.

The instrument does not start any action.

Alarm code Meanings Remedial measures
Lo PV is not within a range of —10to 110% FS. Check the sensor/disconnection.
PC board is not properly mounted. .
AL8E (Check it only when power is turned on.) Ask for repair.

ALSRC EEPROM is defective. Ask for repair.

ALYY SETUP and PARA parameter contents were broken.

fL9g PID parameter contents were broken. Reset.

Aras Program pattern contents were broken.
AL 98 | RAMis defective.
AL 99 | ROMis defective.

Ask for repair.

I@ Condition (of the DCP216) after recovery from a power failure

® A power failure to the DCP216 will occur when its power supply drops below 70V AC and remains below
this level for longer than 100 msec.

e After sufficient power has been generated, all functions of the instrument will return to conditions existing
before the failure, i.e. the display mode will continue operations from the point immediately before the failure.
Operating time will also progress from the point immediately before the failure.

However, the LED display and the EVENT operation will only reappear two to three seconds after sufficient
power has been generated; upon reactivation, their timing will not coincide with the other operations’ timing.

| Read conditions |

o Control output condition: 0% output (control output code 5G indicates 4mA; 0D and 6D mean off)
e SP output (when the main output is set to SP by 5G) condition: Output corresponding to the lower-limit of the PV
range.

Event output condition: off when set to direct action with parameter, and on when set to reverse action with parameter.
Time event output condition: off

Display condition: Both RUN and HOLD LET's off.
PID operation: Not operated.

Auxiliary output condition: Same as in running. However, the lower-limit of PV range, when set to the SP output.
Others: Setup setting possible.

37



1. Remote operation

RUN, HOLD, RESET, and other operations can by done by using external contacts. Anautomatic operation of the DC 216 can be made by combining

this remote operation function with a sequencer.

In case the operation 3 mode is selected (C37=0)

When C35=0 or 1,
operation 3 mode (RUN, HOLD, RESET)
+ 19 patterns selection

Peo¢sssen
RUN HOLD RESET 20 2" 22 93 g

!

When C35=2 or 3,
operation 3 mode (RUN, HOLD, RESET)
+ AUTO/MANUAL selection + 15 patterns selection

feossasag
RUN HOLD RESET 20 20 22 23y

i

Program number selection, A/M changeover: Status signal — |
RUN, HOLD, RESET: Pulse signal

In case the operation 4 mode is selected (C37=1)

When C35=0 or 1,
operation 4 mode (RESET, RUN, HOLD, ADV)
+ 19 patterns selection

2 29790%
w
EECE Y 2

2 22 90

@

- v

1 sec min.

1 sec min.

When C35=2 or 3,
operation 4 mode (RUN, HOLD, RESET, ADV)
+ AUTO/MANUAL selection + 15 patterns selection

2e TTTT

PSP T A FVYS o
&2 2 IMA‘NUAL

!

An operation mode can be selected by designating RESET, RUN, HOLD, or ADV through terminal No. 19 and 20, and inputting an OFF to ON

trigger to terminal No. 21.
RESET

No Status signal
No. @) Status signal

|

No. @) Pulse signal ——  _ [ 1 Trigger

1secmin. 1 sec min.

RUN
No. (19 Status signal F}
No. @0 Status signal
No. @D Pulsesignal — [ "1
]

1 sec min 1 sec min

2. Description of Remote Operation
1) Remote RUN operation

RESET

RUN

Trigger

HOLD

No
No
No

ADV

No
No
No

.@ Statussignal —

HOLD
. @) Status signal — | J
@ pulsesignal [ 1 _ Trigger

1secmin. 1secmin

. (19 Status signal —— | ADV
- @) Status signal |
@ Pussesignal — T 1 Trigger

1secmin.  1secmin

It a program specified by four or five program No. switches has already been programmed when  An example of connection terminals for
none of setting operations (programming, PID, PARA, SETUP) is done in the READY mode, the ~ program No. selection

program starts running.

The program runs continuously from the HOLD point in the HOLD mode regardless of setting P":\‘gc:am’ Terminal connection

operation. (The program number of the program to be run remains unchanged even if the

specified program number differs from the running program number.)

2) Remote HOLD operation

The program is set to the HOLD mode during run regardiess of execution of setting operations.

3

Remote RESET operation

The program is set to the READY mode (waiting for run)

of execution of setting operations.
4) Remote program number selection

Select a program number (No.1 to 19) by four or five switches in remote operation in the READY

mode.

Program No.0 with all the program No. switches turn

which has already been selected by the console.
5} A/M changeover selection

When the code C35 of A/M changeover selection is set to switch selection, the terminal normaily
used to select the 10’ place of program number is u

switch connected to this terminal is turned off, the
turned on, the manual operation is selected

The program selectable function is then limited only to a maximum of 15 patterns.

Setting of SETUP key lock does not affect any remote operation.
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in the RUN or HOLD mode regardiess

ed off means the designation of a program

sed for A/M selection instead. When the
automatic operation is selected: when it is

(Note) There are two kinds of selecting
Tmethods for No.10 to 15.



1. Main function
(1) SOAK SEGMENT

» The soak means a section where SP is kept constant
irrespective of the lapse of time.

« A program is set by specifying a set point and time of
each segment. It is set by specifying an aimed set
point in the segment and the time required to arrive at
the aimed set point.

If the set point of the former segment is equal to
that of the present segment in the program mode,
the soak is set, and its time is set by the present
segment time.

A set point and time of the first segment (segment
No.1) of a program are set to soak at all times.

If the time is set to zero, the set point becomes a
point.

(2) RAMP SEGMENT
« The ramp means a section where a set point changes
at a constant ratio with time.
« The first segment (segment No.1) of a program can-
not be set to any ramp segment.

The ramp angle « is obtained by dividing a differ-
ence between set point SP1 of the former segment
and set point SP2 of the present segment by the
preset set time in the programming mode.

* Set theysegment No.1 time to 0:00 for starting the op-
eration with RAMP segment.
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SP

Set point of the
former segment

Set point of the i
present segment

SP
Segment SOAK
No. 1 Set time of the present
Rl N segment
Former Present segment
segment
Elapsed time
Sp 4 SP2
__ SP2-SP1
. ¢ Elapsed time
Pl ._1 Flapsectme |
Segment ]
No. 1 : ;
\':F\ Set time of the present
- segment

Time



2. Subfunction L

(1) Process variable-based event circuits

The PV event means an PV-based event circuit (signal)
which turns on (or off) when a PV is more than a certain
value (PV event set point) or which tums off (or on) when
the PV is less than the certain value, irrespective of the
control output.

The PV event can be set in any segment.

* The PV event functions in RUN/HOLD mode.
Itis turned off by direct action, or turned on by reverse
action in READY mode.

* The PV event functions as follows.

Direct action setting
A direct action set point turns on when PV in-
creases.
(A direct action set point—hysteresis) turns off when
PV decreases.

Reverse action setting
A reverse action set point turns on when PV de-
creases.
(A reverse action set point+hysteresis) turns off
when PV increases.

* PV event setting remains effective after it has been
set once until the next PV event is set in a segment.
Accordingly, set the next segment as follows, if you
want to use the PV event in a certain segment and
make the event ineffective in and after the next seg-
ment.

PV ... Set the direct action set point to the upper
limit of input range.

PV ... Set the reverse action set point to the lower
limit of input range.

*When PV bias and PV shift are set, a PV value,
where a PV bias value and a PV shift value are added
or subtracted, becomes effective for PV event.

1. Set the PV event in the set up mode to the item
to be displayed at the programming.

2. In parameter mode:
PV event of EV 1 ... 0 (direct action) setting
(reverse action) setting

(direct action) setting
(reverse action) setting
3. Set a PV event value in programming mode.

PVeventof EV2 ...

- O =0
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SP
SP
— PV-direct
action
PV-reverse
action
Time
ON ON ON
EVT OFF | oF

Reverse action

[ l Direct action
7% To upper limit of
m input range
1

PV...
Direct action

\

PV...
Reverse action

D o e



(2) Deviation-based event circuits

The DEV event (signal) circuit turns on if a PV value from
a set point is deviated more than a certain value (DEV
event set point), irrespective of the control output. The
DEV event can be specified in any segment.

* The DEV event functions in RUN/HOLD mode.

» The DEV functions as follows.

Assume that DEV is set to be plus as viewed from SP;

The DEV event circuit turns on at (SP+DEV) point in
direct action and turns off at (SP+DEV) point in re-
verse action as PV increases.
The DEV event circuit turns off at (SP+DEV
—hysteresis) point in direct action, and turns on at
(SP+DEV—hysteresis) point in reverse action as PV
decreases.

Assume that DEV is set to the minus side as viewed

from SP.

The DEV event circuit turns on at (SP—DEV) point in
direct action, and turns off at (SP—DEV) point in re-
verse action as PV decreases.

The DEV event circuit turns off at (SP—DEV
+hysteresis) point in direct action and turns on at
(SP—DEV +hysteresis) point in reverse action as PV
increases.

« After DEV event has been set once, it remains effec-
tive up to a segment where the DEV event of the
same event number is set again next.

Perform the following setting in the next segment, if it
is desired to use this DEV event in a certain segment
and then turn off the DEV segment in the next seg-
ment.
Direct action set value of DEVZ=0 is 50%FS of input
range.
Reverse action set value of DEV<O0 is 50%FS of in-
put range. )
Reverse action set value of DEV=0 is 50%FS of in-
put range.
Direct action set value of DEV<0 is 50%FS of input
range.
However, the next segment may be turned, on, de-
pending upon PV values.

* When the PV bias and PV shift are set, a PV value,
where the PV bias value and PV shift value are added
or subtracted, becomes effective to the DEV event.

1. Set the DEV event in the set up mode to the
item to be displayed at the programming.
2. In parameter mode;
DEV event of
EV1 2 (direct action) setting
3 (reverse action) setting
DEV event of
EV 2 2 (direct action) setting
3 (reverse action) setting
3. Set a DEV range value in programming mode.
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SP

% +DEV...Direct

rotation

SPb
—DEV...Direct
rotation

Time
lon |
Evr OFF
Hys-
teresis
Direct ON
action OFF
Reverse ON
action
OFF
L
A A
SP +DEV — Large
[, J
f —
Assume that DEV is set to the plus side as viewed from SP
Hys-
teresis
Direct ON
action OFF
| |
| i
ON
Reverse
action n OFF
.
| |
A A
_DEV s — Large
f—

Assume that DEV is set to the minus side as viewed from SP
Set in parameter mode.
DEV: Direct action, reverse action
H: Event, hysteresis
Set in programming mode.
DEV: DEV set point

In case of direct
% Upper limit of input range

action with
DEV set to plus

In case of reverse action
with DEV set to minus

SP

In case of
reverse action
with DEV set to
plus

In case of
direct

action with
DEV set to
Lower limit o minus

input range

For making the DEV event ineffective in the next segment



(3) RUN, READY, and END events SP

*These events are used for outputting an operation
signal and an operation end signal to the outside.

* RUN event: Turns on in RUN/HOLD mode, and turns
off in READY mode.

* READY event: Turns off in RUN/HOLD mode and '
turns off in READY mode. ! !

*END event: Turns on after the program operation ! [
ends and turns off by remote or communication RE- ‘ i Time
SET operation or in RUN/HOLD mode. ! ON '

'-! L, OFF RUN event
] i
1. Set EV1 and EV2 to display the program item in . —ON READY event
the setup mode. -,L o I
2. In parameter mode; s OFF f=ON  END event
RUN, READY, END event of even 1
... 4 RUN setting
5 READY setting
6 END setting
RUN, READY, END event of event 2 Sp| This point is regarded as a part
... 4 RUN setting of segment 3. h 1
5 READY setting j ;‘ “
6 END setting : | !
i i ‘ i 1
(4) Time-based event circuits e | - !

* This time event circuit is a 4-channel transistor open Sooman 1| 2| soomenss | segmancs Y| seamonms | Ti
collector output, and it turns on and off according to : : ; i ‘ i T me
the lapse of the program time. Lon | on | on| oN |

* The time event is settable in any segment. The on/off ! LJ ! ; ! i | !
operation of each channel can be set by the time from Time event —  +—— L " | !
the start point of the segment or the time exceeding seting T P ;I ! ] !
the segment time can also be set. {If the time is set in :‘ [OFF| | | OFF |OFF I oFF i
excess of the final segment, the program is in READY w i
mode after the program end, and the output turns off.) Time event ‘ ‘ "

*The ON and OFF action can be set once in one seg- output

ment for each channel. Either on or off action only is
also settable.

*The ON or OFF action is set independently each
other.

*If the same setting (ON setting if the ON action is in
progress, or OFF setting if the OFF action is in prog-
ress) is set in a subsequent segment again, the for-
mer setting becomes ineffective, while the latter
setting becomes effective.

*The right figure No. (1) shows that either A or B
method is used to set the event output for the time
event crossing a segment.

* The right figures (2, 3@, @), and (5) show the examples
of the event output that the present time event is new-
ly set to the former time event.

« Time event timer stops in HOLD mode.

__W Event output

I

f
/_
— [

* The switching point of two segments is regarded to Former ON OIFF
belong to the latter segment. time event Time event of
» The time event is off in READY mode. Eﬁfesi%m 54 ON same time
4 event number
ON ON OFF
1. Set the time event in setup mode to the item to W_ Event output
be displayed at the programming. OFF
2. Set the ON time and OFF time of the time event
in each segment in the programming mode. _/_
!
. |
Former | ON !
i (
fime event Zi"?:p Time event of
imesvert ¢ N OFF ( same fime
h e— event number
i i Al
{ ON
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* When a segment is advanced to the next segment by
the segment advance operation, the timer of the time
event is corrected so that the same results can be
obtained as in normal advance to the next segment
without segment advance operation.

« If a power failure occurred, the time event is continued
after recovery from the state just before the occur-
rence of the power failure.

«The time event turns off momentarily at the cycle
switching point when cycle action is applied.

* When a program is transferred to segment 01 by cy-
cle action, the time event setting and timer are
cleared once, and they are reset and corrected to the
same results as in normal start of the program with
segment 01.

« Time event in PV start
If a program is started halfway in the course of a cer-
tain segment by the PV start operation, the time event
setting and timer action are executed to be the same
results as in the transfer to the halfway (the point
found by the PV start) of the segment by normal start
with segment 01 without PV start operation.

« Time event in guaranteed soak

The time event circuit turns on simultaneously when
an SP enters the guarantee soak segment of a pro-
gram when the ON time is “0”, and the time measure-
ment stops until the PV reaches the guaranteed soak
temperature band. The time measurement is started
with the time the PV has reached the guaranteed
soak temperature band. Thus, the time compensation
of the guaranteed soak segment can be synchronized
with the time event time.
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Former }' !
i ON .
time event fJ : OFFY Time event of
@ Present | ONF i OQFf Y psametime
time event Q—]—)
: ! 7 event number
| |ON
| m
1 Event output
(Caution) !t is impossible to
execute two-ON and
one-OFF setting
operation in the same
segment.
_/T—
P |
Former !

I
time event ;I QON I OFF
® T

Present
time event

Time event of
same time
event number

Event output

SP
PV®

T
|
i
|
ﬁ [
| |
| |

|
W Former time event

1
-
| 7777278 e stant fin case of ()
|
— .
! PV start (in case of (2)

Time

The time event at PV start is automatically corrected.

Guaranteed soak
segment

Guaranteed soak
temperature band

1
|
1
|
!
!
|
|

11
|1
Il
]
|1
[
il

OFF ! .
%m Setting time event
[

OFF Actual time event

[
Waiting time —=| |=—
1
Time event ON
Time measurement stops.



(5) PID group selection
* Three groups of PID parameters can be used for con-

i uming that one group consists of - —
goll Dopaerrlzuglrjlt’pﬁtsﬁmiterg. grotp When PD selection is When PD selection is
* A PID parameter group to be used for each segment not changed; changed;
is selectable during programming.
* PID groups are assignable in any segment. For control  =— ;’:B 1
2 -
PID values

PID 3 F—

* One group of PID constant groups is selected at the
delivery from factory.

necessary for
control are settable.

1. Set PID in setup mode to the item to be dis-
played at the programming.

2. Set a PID group to be used in the programming
mode.

(6) G.SOAK (guaranteed soak)

* The guaranteed soak means a section where the seg-
ment setting time is guaranteed without starting the
segment setting time count until PV enters a predeter- SP | |
mined band of SP.

* The G.SOAK time is started counting after a PV value
has entered the soak band for more than one second.
This is also applicable to the advance mode.

* Unlike events, the action is judged at the entry of the
segment in which G.SOAK is set.

This decision is irrespective of whether a PV value
gets out of the G.SOAK band or not after it has en-

tered the G.SOAK band once.

This G.SOAK can also be set at the RAMP segment
point. The action is judged at the entry of a RAMP
segment in the same way as described above, and it
is not executed during the RAMP segment time until

Segment setting time |

— -

Time

PV enters a certain band of SP.

1. Set G.SOAK in the setup mode to the item to be
displayed at the programming.

2. Set the G.SOAK band (numeric value) in the
parameter mode.

3. Set whether G.SOAK is used or not in each
segment of the programming mode.

5P _j _____

Segment setting time !

Segment execution time i

Time count start

Time
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(7) PV start
Operation start from a PV value point on a program
pattern

PV start function

* The PV start is made by normal RUN operation, if the
PV start is set during programming.

» A program is started with the first point where the PV
coincides with the SP of the program (PV and SP in-
clude a bias).

* A program is started with the beginning of No.1 seg-
ment, if PV and SP don't coincide with each other.

* After PV start, the event action and time event time
are automatically corrected.

1. Set the PV start in the setup mode to the item to
be displayed at the programming.

2. Set YES or NO to determine whether the pro-
gram is PV started or not in the programming
mode.

(8) Automatic cycling of a program

* This function repeats the program from No.1 segment
of a complete program to the final segment by the
number of preset cycles. The number of cycles is sett-
able to max. 99 cycles every program.

« If No. of cycles is set to n, the program is repeated by
n+1 times.

« Cycle run is restarted under the cleared condition of
each event setting of PV, DEV, and time without run-
ning at the end point of the final segment.

*This run is started with segment 1 without executing
any PV start, even if the PV start function is preset.

1. Set No. of cycles in the setup mode to the item
to be displayed at the programming.
2. Set No. of cycles in the programming mode.

If the program start point SP and end point SP don't
coincide with each other, the SP changes stepwise in
cycle operation.
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SP pattern

Present

PV value Start point

Start point

PV start point

@ A program is started with the point (A) where a PV value
coincides with an SP pattern first.

(D' Since the point (B) where a PV value coincides with an SP
pattern first is positioned at the end of this program, the
residual pattern only is program-controlled.

Present PV value

SP pattern

PV start point

(), @'Since a PV value and an SP pattern don't coincide with
each other, a program pattern is started with No.1
segment (C).

* No. of cycles to repeat the entire program can be set from any
segment (1) to ®).
* No. of cycles set is dispiayed in all segments.



(9) Program link

* The program link function is provided to link program
data with each other, and it is set every program data.

* Enter a program data No. of the link destination in this
itemn.

* Initial value 0 shows that program data are not linked.

« If presently set program data No. is entered, an infi-
nite loop is produced.

* If the link source end point SP does not coincide with
the link destination start point SP, the SP changes
stepwise in the link operation.

(10) PV shift
* The PV shift function is provided to set a PV correc-
tion value every segment by programming.
* The settable range is —~100U to 100U.
* The value obtained by adding the PV bias and PV
shift to a PV input value is regarded as a PV during
operation.
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sp sp
Pattern
Link 2
destination
Pattern No.1
Pattern No.2
-
- Time Time
-y nbet. .|
! NO.1 " NO.2 i
Time

Example: PV shift +5°C in segment (3@ and
PV shift +10°C in segment 5.

SP } A,
A

—4—‘ 300C

—

Time

)
|
[
)
]
i
I
i
|
)
i
1
I
1
|
i
1
|
1
i
1
'
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1
1
1
!
'
|
1
|
{
|
'
'
|
)
1
'
1
+
(
'
|
t

PV shift +5°C T PV shift +10°C
PV shift +5°C is continued. PV shift +10°C is continued.
When PV shift function is not used.

*=+==-~—— When PV shift is set as shown above.



1. Constant value control operation mode
When item 1 of (selection or setting range) is entered in setup mode £ 3% , the constant value operation mode is se-
lected, and the constant value control is started by key.

If the constant value control operation mode is selected, neither program pattern setting nor program operation can be
done, while the setting and operation of SP, EV1, EV2, and one PID set can be done as a constant value controller. Set

values are entered by key.
The PROG, SEG digital indicators and PROFILE indicator go out.
The following display appears.

S (SP, DEV, and OUT are selectable by key in the upper display.)

IT Outline of programmingJ

Upper Display SP
DEV
out

Lower display PV

1. Numeric change PID keys
Set points (SP), event values (EV1, EV2), whether auto tuning is done or not, PID values, output limits (OL, OH), manual
reset ( ~£ ) and initial manipulated variabies can be changed digitally by key.

Display/ -
setting Codes Setup item Selection or setting range I?r:tlggsvz?lue Description
order piay
-
1 SP SP SP limit low-limit—high-limit b
| _ : (C) N I S
5 £ EV1 — 1999 to 9999(U) 85838 | Not displayéad when parameter £&
1=4,5, or
| L (V) e
_ 33893 | Not displayed when parameter £t
3 £2 EV2 1999 to 9999(U) 224 5 o6
| . | L) e
p AT Displayed only when AT is provided.
Auto tuning 0: AT is not executed ; et
4 At selection 1: System1 is executed by AT key. I gO: dlspltayfeld whensetup [ie =1.
2: System?2 is executed by AT key. et point value common 1o program
S __fcontrol. ]
. 0.0 t0 999.9% 0D, 6D type fmr ON, OFF control is executed at 0.0.
5 P Proportional band | 4 15,999/9%  5G type fHEE L Not displayed when setup £12 =1.
) No integral action is done when 1=0.
6 ! Integral time 0 to 3600 sec 5 Not displayed when P=0 or setup
cie =1
T - ' No derivative action is done when
e - =0.
7 d Derivative time 0 to 1200 sec By Not displayed when P=0 or
- - setup £/2 =1. o
Yo 0.0 to high-limit% 0D, 6D type 5.0 | Not displayed when P=0 or setu
8 1ot Outputlow-limit | _40 0 1o high-imit%  5G type —ipg | Ci2 =1 P
9 oH Output highdimit | Low-limit to 100.0% 0D, 6D type {805.0 | Not displayed when P=0 or setup
put hig Low-limitto 110.0%  5G type S| cie =t
10 | € Manual reset 0.0 t0 100.0 S | Not displayed when P=0, 120 or
setup £y =1.
B 3 Initial ﬁ%;r;ibuted - Not displayed when P=0 or setup
11 ! ouE | varablesin PID | 0.0t0100.0 oo &2
action. ettpollnt values common to program
control.

Be careful since At

and ! owt values remain effective after resetting the operation
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mode to the program control.



2. Numeric change PARA keys
Parameters are used for determining constants in constant value control.
item characters are displayed in the upper display,
Setting of parameter mode is not necessary,

while set point values are displayed in the lower display.
if initial values satisfy the demanded specifications.

Display/ Initial val
settin Codes Setup item Selection or setting range niia; value Description
I P 9 rang in display escriptio
1 F Il t | PViiter constant | 0.0to 120.0 sec oo
o - - ] Not displayed when PV=0% fixed is
. setin SETUP (c2s.
2 Pb /R | PVbias —100 to 100(U) b
. e A (V) ]
; Time proportional | 5 to 120 sec (relay type Displayed in 0D, or 6D (time
3 c output cycle 1to 60 sec (voltage)tlypi)e) ‘o f’éﬁﬁgm?ﬁghgm’g ! displayed in 5G
] Manipulated vari- Not displayed when th i
4 subl ) e change limit | 0010 100.0% (every 0.5 sec) 1800.80 |5G (cuﬁer%lteou‘g)u??i; §e§"‘?§',’:f”tp“‘ of
, N/OFF Displayed in OD, or 6D (time
5 d/FF ((j)mégmiaﬁontrol 0to 100U S proportional), and not displayed in 5G
N ) (current output) type.
0: PV (Direct action) [
1: BV (Reverse action)
2: Deviation (Direct action) ! : ; :
6 - , t : Py ; Relay is set to NO in PV direct action,
EE Event 1 type 2: ga\ﬁatlon reverse action G and set to NC in PV reverse action.
5: READY
{G&END |
7 HY5 ! | Event1 hysteresis| 0 to 100U g This item specifies the differential gap
) L in event on-off operation.
~ | 0: PV (Direct action) - N
1: PV reverse action
2: Deviation (Direct action)
8 = Event 2 type 3: Deviation reverse action o
4: RUN
5: READY
. ~ — |&ENO_ 0
9 H Y52 | Event 2 hysteresis | 0 to 100U 5
()]

No display appears in case of program protect ( - & ) of parameter 1
width) of 5 in the program controller,

The (END) of (selection or setting range) 6 of (event type)
careful since these setting operations are effective when the operation mode

3. Keys which are not effective for constant value control

AUN
B 8-8 68 w(BE-0)a

The keys marked with x in the right figure are not
effective for constant value control.
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(display/setting order), (SP bias) of 4, and (G.SOAK

in 6 or 8 is not related to the constant value control. However, be

has been reset to the program controlier.




{I._Outline of operation |

The constant value operation mode is selected by inputting 1 in setup mode {34 .
The program is set to the READY mode.
Confirm and set SP values, PID values, event values, etc. before starting the constant value control operation.

[1] Starting a program
Press key. The constant value control operation is started simultaneously when this key is pressed.

{2] Starting auto tuning

Press key.

o The auto tuning is executed when the following requirements are fully satisfied.
(1) RUN mode
(2) AUTO mode
(3 PID constant “ At " is setto 1 or 2.
(&) PV is within the range.
e When auto tuning is normally executed and finished, the PID group constants are set to new constants by auto tuning at

the end time.
e For stopping auto tuning, press key halfway.
The auto tuning is stopped, and PID constants are not rewritten.

[ Action |

el AN o

T I The on-off operation is repeated twice in the vicinity of a set
Start End temperature to operate and reset PID values. Whether auto tun-
ing is turned on or off first depends upon PV and SP at that
TM (time) time.
. Display Key operation Description of contents
= ?::if\t;npgr(;'(‘:ae::al control SP Main output (MV or SP) is indicated
N = Press key. in the upper display, and PV is
indicated in the lower display.

PV

MV or SP change
=) Enter a numeric (output value) by
Press DAQ key. (Numeric) | MULTI-keys.
This value is effective, enen if
key is not pressed.

When returns to auto operation, press key again.

Key operation Description of contents

[4] Stopping a program

w
s

Running

wn
!

e
<
)
-— -iny| |2
] L] Ly 2
[} ] (] L]

Program is reset to the ready
mode.
* RUN and HLD LEDs go out.

o
<
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11. MODEIL SELECTION GUIDE AND SPECIFICATIONS

Modoel selection guide E] @ @

Example : Ljum-ulﬂ]

CP216 5G K09 A 007

Cﬁge Model No. Specifications
sic
| rgzdel g?g Digital program controller
number
Output | 0D | Relay output SPDT (ON-OFF) Time proportional PID
1} Ctgrﬁ‘raol 5G | Current output 4 to 20mA DC Continuous proportional PID
mode [ gp Voltage output 22.5V DC + 10% (ON-OFF) Time proportional PID
Type of input Range P\::‘rg;ge Accuracy g\aar:‘%i
T44 | Thermocouple T (CC) -199.9 to  300.0°C | -300 to 700°F 6
J08 | Thermocouple J (IC) 0 fo 800°C 0 to 1600°F 2
E08 | Thermocouple E (CRC) 0 to 800°C O  to 1800°F 1
K04 | Thermocouple K (CA) 0.0 to 400.0°C 0 to 750°F 12
K08 | Thermocouple K (CA) 0 to 800°C 0 to 1600°F 11
K09 | Thermocouple K (CA) 0 to 1200°C 0 to 2400°F 3 +0.2% FS
U13 | Thermocouple N 0 to 1300°C 32 1o 2372°F 9 Possible
Y13 | Thermocouple PL 1I 0 to 1300°C 32 to 2372°F 10
R16 | Thermocouple R (PR13) 0 to 1600°C 0 to 3100°F 4
§16 | Thermocouple S (PR10) 0 to 1600°C 0 to 3100°F 5
B18 | Thermocouple B (PR30-6) 0 to 1800°C 0 to 3300°F Q
D19 [ Thermocouple PR40-20 0 1o 1900°C (0 to 3400°F) 8 +0.3% FS
W23 | Thermocouple W (Wre5-26) 0 to 2300°C 0 to 4200°F 7 +0.2% FS
Z13 | Thermocouple Ni=NiMo 0 to 1300°C 32 to 2372°F 16 +0.2% FS | Impossible
Type of | FO1_| P1100 (IEC, DIN and JIS) 0.0 to_ 100.0°C 0.0 to 200.0°F 34
il input | FO3 | Pt100 (IEC, DIN and JIS) 0.0 to  300.0°C 0.0 to 500.0°F 33
range | Fos | Pt100 (IEC, DIN and JIS) 0.0 to  500.0°C 0 to 900°F 29
F32 Pt100 (IEC, DIN and JIS) -100.0 to  150.0°C | -150.0 to 300.0°F 32
F33 | Pt100 (IEC, DIN and JIS) -40.0 to  60.0°C | -40.0 to 140.0°F 30
F36 Pt100 (IEC, DIN and JIS) -50.0 to  200.0°C -60.0 to  400.0°F 31
F46 Pt100 (IEC, DIN and JIS) -199.9 to  200.0°C | -300.0 to 400.0°F 21
F50 P1100 (IEC, DIN and JIS) -200 to 500°C -300.0 to 900.0°F 20 +0.2% FS | Possible
PO1 JPH100 (JIS Pt100) 0.0 to 100.0°C 0.0 to 200.0°F 28
P03 | JPt100 (JIS P1100) 0.0 to 300.0°C 0.0 to 500.0°F 27
P05 | JPt100 (JIS P1100) 0.0 to  500.0°C 0 to 900.0°F 23
P32 | JPt100 (JIS P1100) -100.0 to 150.0°C | -150.0 to 300.0°F 26
P33 [ JPt100 (JIS P1100) -40.0 to  60.0°C -40.0 to  140.0°F 24
P36 | JPt100 (JIS Pt100) -50.0 to  200.0°C -50.0 to  400.0°F 25
P46 | JPt100 (JIS Pt100) -199.9 to  200.0°C | -300.0 to 400.0°F 22
C01 | Current 4 to 20mA DC linear Programmable -1999 to 9999 40
MO1 [ Voltage 0 to 10mV QC linear Programmable -1999 to 9999 419 +02%FS | Possible
V01 | Voltage 1 to 5V DC linear Programmabie -1999 fo 9999 45
L02 | Voltage -10 to 10mV DC linear Programmable -1999 to 9999 42
v Power A 90 to 264V AC 50-60Hz
&u:glgor);niug)é; Auto tuning Com?nsu:ns:zation Co:ifriigﬁon
000 — — — —
001 [} = - —-
Optiqnal 002 _ o) — —
v function
(1) 003 (] O - —
004 — O O -
005 — O = [}
006 O o] O -
007 O (@) = @]
00 Data are not attached
Optional '35 | Bara are attached
Vi function -
2 TO Tropical treatment
BO Data are attached plus tropical treatment

50

(Note) Mark O shows that the corresponding function is provided.




SPECIFICATIONS

No. of programs

19 programs

No. of segments per program

20 segments

Program
storage No. of segments for all programs | 380 segments
capacity 200 events in total in program No. 1 to 7
No. of ts for all 200 events in total in program No. 8 to 14
0. otevenis lorall programs | 544 events in total in program No. 15 to 19
(Total number of PV, deviation, RUN, READY END, time event, and PV shift)
Indication and setting ranges | See the model selection guide.
;nnddication Indication accuracy +0.2%FS +1U  +5.0% FS at 260°C max. in case of T/C B type. (U: Industrial unit)
setting Indication and setting resolution | See the model selection guide
Time units 0 to 99 hours 59 min, or 0 to 99 min 59 sec
Input sampling cycle 500 msec
. Thermocouple RTD Current Voltage
Type of input (100 ohm pt)
Impedance 1MQ min. — 1000 1M min.
Input Allowable wiring resistance 2500 max. 40 max. — —
Input circuit Upscale Upscale (When the Downscale -
failure indication (Regarded as 110%) | element was broken) | (Regarded as —10%)
o System: First-order lag filter
Digital filter Time constant: 0.0 to 120.0 sec variable (0.0: filter off.)
PV bias —100 to 100U variable
Control system PID control system, deviation value derivative type
Proportional band (P) 0.1t0999.9% FS, Resolution 0.1%, (ON-OFF control at P=0)
Integral time (Reset time) (1) 0 to0 3600 sec, Resolution 1 sec, {PD control at |=0)
Derivative time (Rate time) (D) | 0 to 1200 sec, Resolution 1 sec, (Pl control at D=0)
Direct/reverse action Selectable by set-up
Output type Relay output Voltage output Current output
Control Control mode Time proportional PI:D Time proportional PID | Current proportional
PD+MR or ON-OFF PD+MR or ON-OFF PID or PD+MR
. SPDT 250 V ac 225V dc £10% 41020 mA dc
Output ratings 5 A resistive load Lower than 75 mA (2.4 10 21.6 mA dc)
Cycle time 5to 120 sec 110 60 sec —
Allowable load resistance — — 600£) max.
Scaling — — For SP output, ~1999 to 9999, settable
Output sampling cycle Renewed every 500 msec '
Remote No. of inputs 8 contacts  Dry contact input
operation 5contacts P ber selection (2°, 2', 22, 2°, 10
Switch ass'y | Program selection Ng 1 tac1sg rorograme?un;_ er selection (2%, 2/, 2%, 2%, 10)
(Contact . 1 to 19 program selection
input) Program operation 3 contacts (Operation start ... 1, Hold ... 1, Reset ... 1)

Event output

Setting type

PV, deviation, RUN, READY, END, time

Setting range

PV:0to 100% FS  Deviation: =50 to +50% FS  Time: 0 to 99.59 (in time unit)

Differential gap

0 to 100U

Output

PV, deviation, RUN, READY : Relay contact (reversible) SPSTx2

Time : Transistor open collector ... 4 outputs
(Power supply: 24 V dc, 100 mA dc max user-
supplied)

Relay contact ratings

250V ac, 5 A resistive load (PV, deviation)
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Communication system

Multidrop system 1-to-16 units max.

Network (Instrument serves as a slave station only)

Information direction Half-duplex

Synchronous system Start-stop synchronization

Transmission type Balancing (differential) type

Communica- Data line Bit serial
tion function Signal line 3 transmitting/receiving lines
t I vt
RS'A'?Z Interface system
(Optional Transmission speed 1200, 2400, 4800, 9600 bps
function)
Communication distance 300 m max.
Others Conforms to RS-422
Character configuration 11 bits/character
Message character Format 1 start, 2 stop bits (standard)
Data code 8-bit binary code
Network 1-to-1 (Slave station function only)
Communication system Information direction Half-duplex
Synchronous system Start-stop synchronization
Transmission type Unbalanced type
Communica- Data line Bit serial
tion function Signal line 3 transmitting/receiving lines
RS-232C Interface system
i Transmission speed 1200, 2400, 4800, 9600 bps
(Optional
function) Communication distance 15 m max.
Others Conforms to RS-232C
Character configuration 11 bits/character
Message character Format 1 start, 2 stop bits (standard)
Data code 8 bit, ASClI code
Rated supply voltage/Frequency | 100 to 240 V ac * 50/60 + 2 Hz
Supply voltage/Frequency 9010264V ac ¢ 50/60+4 Hz
Power consumption Max. 17.5 VA
Insulation resistance Higher than 50MQ, 500 V dc megger (between power terminat and case)
Dielectric strength 1500 V ac for 1 min, or 1800 V ac for 1 sec (between power terminal and case)
Mass Approx. 1.0 kg
Allowable ambient temperature | O to 50°C
Common - — —
specifi- Allowable ambient humidity 10 to 90%RH (No dew condensation is allowable)
cations Vibration resistance

4.9m/s2 max. (10 to 60 Hz XYZ directions 2 hours each)

Shock resistance

490m/s? max. (3 times each in vertical direction, in packed state)

Memory backup

Lithium battery (for longer than 5 years)

Environmental condition

Permanently connected equipment, indoor use, Panel mounted equipment

Conformed standard

EN61010-1, EN50081-2, EN50082-2

Installation category
(Over voltage category)

Category II (IEC664-1, EN61010-1)

Pollution degree

Pollution degree 2
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BXTERNAL DIMENSIONS

12,
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Packing, dust cover
8140330A (option)

81405411-001 or N-3174.
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No. of mounting units

7 min (Horizontal mounting)
I {15 min when the dust cover is used)

1
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(Bununow [eanssp) i vy

Panel cutout size for closed mounting

(recommendable)

Vertical and horizontal mounting panel cutout

sizes (recommendable)
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13,

INSTALLATION

1. Mounting place

Mount the instrument at following places in the same way

as in general digital electronic instruments.

(1) A place free of any noticeable temperature change
at normal temperature or so (within 0° to 50°C})

(2) A place free of a corrosive gas atmosphere

(3) A place not subjected to a low or high humidity (10
to 90% RH)

(4) A place free of mechanical vibrations (less than
0.2G, 10 to 60 Hz)

(5) A place free of dust particles, soot, or the like

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

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

(8) A place free of any flammable liquids or vapors.

2. Mounting method

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

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

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

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

(5) Fix the panels to lower mounting bracket (1) first.

(6) When the mounting brackets are flush against both
a and b (where there is no longer any play between
the mounting brackets and mounting panel), tighten
the screw by about one turn. Do not tighten the
screws too hard. Doing so might deform the case.

The controller must be mounted on a mounting panel,
and its terminals covered to prevent electrical shock.

An optional terminal cover (Part No.: 81446084-002) is
S0 separately.

Fig. 13-1 Mounting method

on the rear side.

~<

]
i

T
Within 15°, if instrument
.. is titted down from
\ the horizontal level

Fig. 13-2 Mounting angle
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14,

WIRING

Caution: Use shielded cables for the DCP200
input/output cables so as not to

introduce noises.

1.
M

Cautions on wiring
Digital units are apt to be affected by electrical
noises, so that a trouble and a wrong operation may
be caused by those which are negligible for analog
units. In order to prevent an effect of noises, connect
cables with due care according to the instructions of
this chapter.
Use solderless
SCrews.
Connect cables according to the wiring diagram of
the corresponding model number after confirming
the instrument model number. After wiring, check
them for normal conditions.
Separate input/output signal cables from a power
cable as far as possible.
Don't pass both cables through the same conduit or
duct.

terminals conforming to M3.5

2. Input/output signal cables

2.1
M

2.2

M

@)

Thermocouple input signal cable

Connect a thermocouple line cable to terminals in
case of a thermocouple input. Connect the thermo-
couple input by extending it with a compensating
lead wire, if the wiring distance is long or a sensor is
connected to terminals.

Use a shielded compensating lead wire.

Input signal cables for those other than
thermocouples, and digital input/output signal
cables

Use a shielded polyethylene insulated vinyl
sheathed cable for instrumentation use conforming
to JCS-364 or equivalent (generally called a twisted
shielded for instrumentation use).

A shielded multiconductor microphone cord (MVVS)
may be used, if electromagnetic induction noises are
comparatively low.
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References Recommendable commercially available
twisted shielded cables (JAPAN)

2 con-

Fujkura | busiors | JPEV-S—09 mm®x1P
Cable Co. | 3o | \TEV_S—0.9 mm?x1T
Hitachi sugors | KPEV-5-0.9 mm?x1 P
Cable Co. | 3eon | KTEV-S-0.9 mm2x1T
2.3 Remote switch input contact

M
]
24

Use a no-voltage remote switch input and a micro-
current contact.
Hold a contact signal for longer than one second.

Signal cables for communication use (additional

function)

1)

@

Be careful since the communication circuit may be
broken, if (+) and (—) communication terminals are
shorted with each other.

Don't connect the DCP200 togehter with another in-
strument connected to the same RS-422 com-
munication line to the same addresses.

(Zero has no communication)

3. Grounding

M

Connect the instrument by one-point grounding to G

terminal. Don’t perform any jumper wiring.

Mount a grounding terminal board (earth bar) separ-

ately and connect shielded cables, etc. to ground as

shown in Fig. 11-1, since only one G terminal is pro-

vided.

® Grounding type: Category 3 grounding or higher
(Lower than 100Q))

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

e Grounding wire length: Max. 20 m

4. Instrument power supply

M

Obtain the DCP200 power supply from a single-
phase instrument power source in such a way as the
instrument is not affected by noises as much as
possible.



Shielded wire

/— Twisted paired cable
O- :’ ‘:e I

O_ \
@ oA

[0 0 o]
Grounding terminal board
Ground =

Fig. 11-1  Grounding method

(2) !tis recommended to use a line filter having an addi-
tional insulation transformer, if noises are introduced
noticeably from the power source.

« Line filter
Part number 81446364-001

Be careful not to bundie the primary and secondary
of the power cable together or not to put them into
the same conduit or duct after taking a countermea-
sure against noises.

{ZOO/ZOOV]
100/100V
Insulation
'”S\:;U;“S%m , transformer Line filter DCP200
power supply 0 & o)
¢) é“g r-@)GND
0 B

. [ 3
{ Grc;und

Other circuits

Fig. 11-2 Power noise reduction method

5. Noise generation sources and noise reduction
methods
5.1 Noise generation sources
(1) The following noise generation sources are general-
ly presumable.
Relays and contacts
Solenoid coils and solenoid valves
Power line (higher than 100 V ac, in particular)
Inductive load
Motor commutator
Phase angle control SCR
Radio communication equipment
Welding machine

@EEE®EEE

5.2 Noise reduction method
(1) A CR filter is effective for quick-rising noises.
» Recommendable CR filter
Part number 81446365-001

(953M500333311 manufactured by Matsuo electric
or equivalent)
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(2) A varistor is effective for noises having a high crest
value. Be careful since the varistor is shorted, if it
becomes defective.

+ Recommendable varistor
Part number 81446366-001 for 100 V use
81446367-001 for 200 V use.

Noises having a high

Quick-rising noises crest value

;

—a
o—q
/

\ 5
\ [ \ |
vJ 9/ \%) vJ

Relay

g

Relay

Fig. 11-3 Noise reduction method

For terminal connection, use solderless terminals con-
forming to M3.5 screws.

—7g Less than 7.3 %:
t +r

94.3

Less than 6.6 @
)
90
18.6.

(Note) Use circular solderless terminals so that cables
are not disconnected from terminals, if the instru-
ment is mounted at a place subjected to notice-
able vibrations and impacts.
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15, EXTERNAL WIRING DIAGIRAM

4 to 20mA dc SSR load
Load registance 22.5V dct10%
External terminal layout 6000 min, (WNAI0A, B, etc)
D O - External
_[_( - > : - > circuits
Instrument power supply (*)...option ~r—t T ’I
ACS0~ 264V 9 @) @ © OO D OO
o + - Ide +  — Idle| cireuits
= ' Noise ! Shielded EV1 output EV2 output Ext | NO NC
) (relay contact) (relay contact) xternal 0
L ﬂltel" GND l A l l A l crrcTults 0D type 5G type type
] |
0 ® D@ | Fig. 12-1 MV output
ldle Internal Communication COMM (*)
NO NO circuits Input/Output  See Fig. 12-3
— ) D RD  sG
gnv output AUX (7}
ee Fig. 12-1, output
0D type (relay) 410 20 mA (/— ™ g:éﬁgpsal
1 T s et
_______________ | .
66 00066 08 |
B ldle + — RD SD Internal
circuits
o AN NO NC
1 S
o [
» v’
Internal
circuits
A '] @?@@[@@@@@n_“_
RUN RESET AT ' ’ Common
20 2 g2 External
HOLLD L ADV O 5 circuits
J N
| !
| Y
| |
e ] B
Internal Digital switch
circuits
@ @ @ l@ @ 6]3 @ @ ______ T___ Remote operation switch
Idie *
TMi l ™3 l Common Jr AT...()
- 1 External
= © M2 M4 circuits
PVinput T/Ctype 7 Egsve;?al
See Fig. 12-2. nal 24V de
toad Time event output
Y
Internal MX100 SCM
its
@ cre Master statian CMC300 o
[@ @ ' ]____[@ @@‘ A RS-232C type R0 & RS-422 type @@@@\)@@@@?@ Terminating
dle External Personal Termil resistor LT i LN Rt o | ';éso'sfrzson
= = —|  circuils ol 220 ~ 25002 1 ) V2w
) ) & ~——¢_F 2% External N
T/C type RTD type circuits = External
P yp — )"‘.;. 1 T‘m circuits
0 ® E ! b
Internal RD 'SD sa ¥ I os|F TS ® 0 6|6 o 6,t,
circuits Tandem station | [Terminating station | Internal + - sa + - so '!’9"!13
DCP21i DCP2I1 BCP2IT _ circuits circuils
- -;.-- Tandem station Termination stalion
Externat P211 DCP21t
circuits " .
Fig. 12-3 COMM input/output ™
mV type mA type
(ONIOmV) (4~20mA)
I~5y * A switch in the main supply Is required near the equipment.

Fig. 12-2 PV input

* Mains power supply wiring requires a (T) 2A, 250V fuse(s). (IEC127)
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The following table shows the meanings of symbols in the terminal wiring label on the instrument top.

Symbol Description

Alternating current

Earth (ground) terminal

Caution, risk of electric shock

BB ¢

Caution (refer to accompanying documents)
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16, MAINTENANCIE

Cleaning: Clean the instrument with a soft, dry cloth when it becomes dirty.
Replacing Parts: Only authorized personnel are allowed to replace parts.
Replacing Fuses: When replacing fuses provided on the power supply circuit, use only standard parts specified bellow.

Standard IEC 127
Type Time-lag (T)
Voltage rating 250 V
Current rating 2A
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APPENIDIXIES

APPENDIXES
(1) Program pattern preparation example
(2) Setup setting example
(3) Parameter setting example
(4) Programming example

(5) Program work sheet
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(1) Program preparation example

Program No.:

400
300

Set point
(Unit °C)

100~

O_

EV1

(PV)T

Ev2

200+ -

(DEV)
TM 1

T™M2

T™M3

TM4

' T

Programming map

Map
pos- Segment item 1 2 3 4 5 6 7 8 9
: Uppsr- ; ~ =
Nome 5P _I0 DD 250 | 250 | Yoo | 900 | 200 | 90D,
e 3.00 | 1400 | 400 | 500 | w00 | Yoo
. Upper-
B Event No.1 dispiay .........................................................................................................................................................
Gy | o (PV) 105
i Upper- |
C [EventNo.2 #2&v.  | e (Note) Set the max
|ty ot (DEV) § (DEV)S5O vakuo of segment
L R 1 7DEVsoasnot T
p | Timeevent afe ON| | o001 1o allow EV2 to
No.1 e OFF EaNs R e D A function between
: : Y] segments 710 9.
g |Timeevent ‘af% o~ ) | [ 7 -50% FSto
No.2 o R e e - e R +50% FS
F | Time event ey
No.3 : '&,;':,: :
G |Tmeevent & on| | o S R S o1
No.4 | iown | OFF oS |
: display (=]
W |PDgroup oy Pidl [T T ]
selection | aheer | R ! ! ! { c Z = 3 3
[ |GSOAK 35 8.5
i Dlower- tnmo or [T T e e b g =Shn R R A AR SRR
setting [dspey (GFs | g ful=] no g5 o ne rg ful= no
5 |PV start b (PSER[
setting iy 95| HES YES
x |Cycle  abpy T
setting {4 et | 2 I} i g
R ] o
L |Progrm iink fawey PLio) | T
setting L ety o dmann 3 j 5 ] - ] ] ] 5
o |PYshift L swee) )]
value b e | | s
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(2) Set

up setting example

[ Setup setting procedureAI

Step| Key operation Display 1\ Description of display Remarks
Proceed to the next step, since
Press key. =\« £ ! |theinitial value is the preset value f’g‘;ﬁggf;
ET . I .
C -9 Program time ‘unit is minute and
16 | Press | 7] key. second. (7 : Minue and second)
el
Avalve change.
vau 9 17 Press key. — — Ny
ooon £ flashes.
/N
Multi-keys for —
shift and @ Press £2n8
i(::gllrtease/ 18 this key. oo ) I [
decrease oo Digit / is displayed.
~ 09O
. £
19 Press key.
34 - £35 to
- - - - L34 are
20 | Press Key. |t SETUP has finished. not related
{ (3) Parameter setting example
[ Parameter setting procedurej
Step| Key operation Display Description of displays Remarks
Proceed t the next step, since
= e X '
Press key. P K Lt"‘ £ L the initial value is the preset value See pages
1 ress ey. D\ before delivery from factory. 19and20.
—— ot .
— —— ——
[
9 Press@ Kkey. t et Change initial value & for
o setting DEV of event No.2.
10 Press key. NS The last digit flashes.
A value change. HR
c L o Initial
(D Press £ cc o value
Mult-keys for 11 DA} this key. S Change the digitto &' . 2 Devic
shift and oo o e i
digit ation
increase/ c L =
decrease 1 [ = The higher side of the (+) DEV
Press key. = set point is on.
Store [ =
O S Set the DEV event on-off range
13 Press key to 5°C in event No.2. There is
' T o no change because the initial
PARA enc? [——" value is 5.
YES ) PE Parameters setting has
14 Press |ose| key. e
@ A L —— finished.

o
n



|

(4) Programming example

Programming setting procedure I

] . o ) Display
Step Key operation Display Description of displays of profile
1 Press ﬁ key. PROG _SEG A program No. is assigned. 3}2
Returns sepwise by [ ][ ¢] |srP.™LEDsIght
pressing key.
. |SP P ming mode is set.
) Press @ key while - - - - rogramming PROG  SEG
Returns s_IepW|se 2 ™ ~ | PRG LED lights
by pressing pressing key. ——— 1| decimal point Iights
@ key. SP— ——— Segment 1 .
Press key while pressing 4 The last digit of SP flashes.
3 | Press key. TMIZ] SP value setting (Temperature
key. is setto °C.) )
. SP = 5" =1 | After pressing shift (left) key,
P =] 7 )
R prossis @V | 18 8 3 1 change the flashing digt by 2 AN
o e ’ TM digit increase key. 0
oo ewr] Value change - press this key. Set SP=30 (°C).
B sP = | The last digit of TM flashes. N
= Y ]| TMvalue setting. -
5 | Press {or) key.  lmM—————| (Time unit is set to minute/ 4
(&} Multi-keys for S— second.)
SP shift and -
% digit Press this key | 5% =1 | Press shift (left) key, and then, 8
‘(;‘C'eaaseé @K y {:]"‘ = ]| change the flashing digit by a -
ecreas 6 || first and then, |y digit increase key. 4
For storing press this key. Set TM=2.00 (min.)
SP ve(ijlue ENT sp
an
] ™~
cﬂ#ge 7 | Press key El! SP=30°C and TM=2 min have f>
' ™ 2.0 || beenstored. o
Multi-keys for
™ b?‘q 2?.'3 fggé' SP———— Segment 2
digit change Gh, , PROG SEG -
8 Press this key. | tm — E
e (=) =] spvae sn |
value setting
= 9 Press key. ™ — —
@‘Itemcall - - - =
‘Call of the I
(Sfﬁ'efn"gme"‘> ) SP :
o1 500 SP=100(°C) is set. %>
10 | Repeat step 4. I °
NO Froo P p ™M ’
— gramming
end? Sp
oo CY
{YES 11 | Press @ key. ™ . =)
— — = =1| T™value setting 4
SP—
o8 %>
12 | Repeat step 6. ™ 5
P P 5 9.5 D] TM=4.00 (min) is set ’
Spt_—;- SP=100°C and TM=4 min S
13 | Press key. ™ U.0 ]| havebeen stored. ,>
' SP =7 Segment9 .
I Li]| proG SEG
Press @ key. TM@ E .| SP=30°C and TM=4 :0’>
2 21 min have been stored.
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Display

Step Key operation Display Description of displays of profile
V . : PRG LED fights continuously. A2
esent 1 J Press this key. T o= ]| PVEVILEDighs 3):.5
PVl————
Press an item feed (right) key
S — )
2| < Press this key. —————— | continuously until 7
PV — appears.
L] S ¢
3 | Press [« key. The last digit of PV value \~{ | =P
[ N I 2B
PV . flashes.
] [ ] S ¢
4 —Pressthis key oyo
twice. - =L~ —| | Shift 9D
PV
] S o
5 LPressthiskey. o) o
pvld (O D]| 100is displayed. VAR
] S o
6 Press key. - c};:_..:
PV I 0 0| PVevent100°C is set. 2D
DEV ) , wl ] DEV EV2 LED lights when S ¢
7 —Press this key. SEG oo
event 4 I = 7
appears.
8 e—Press this key Sstg;p pressing the key when -}:i_-::s
(four times) - - - appears. g N
(Note) .
A wrong event can be DEV N
erased, if it has been 9 | Press key. N -
set by mistake. The last digit - flashes. 2N
et flickers
< DEV W%
The display retums to | 10 ‘Pregs this key. - -y
T e tter ooso 5is displayed. 7N
erasing the event. )
11 | Press key. — -io
5 || DEV event 5°C is set. 7N
o . A
12 <— Press this key. SEG =¥eo
e - - - = E is displayed. 23
w ‘.
13 ! Press key. o¥is
The last digit \-{ flashes. AN
Press this key |pgy .2
14 pgj first, and then, oxo
press this key. 8 5 5 &) 600is displayed. 2N
DEV s
15 | Press key. - oXe
& 0 0! | DEV event 600°C is set. 78

64



Step|  Key operation Display Description of display gfisp;?;ﬁe
i . - - = A4
T'met 16 b§} Iy Press this key. SEG oo
even [- = = =]| T1LEDIightsin VA
:] Stop pressing the k h Q
17 0§J Press this key. SEE P & ey when oo
(four times) - - T = appears. D
The last digit <17 flashes. 8 0
18 | Press [E] key. oo
—— Press this key - P
e T 0.0 0 0.00 is displayed. Q&
19 pg: first, and then, =- : Q;;D
press this key. |- - - - 9D
5.8 811 11 time event S ¢
2 Press | | key. ; oNo
0 . y — __~_1| ONissetto0min. )‘5
iy L Press this key £.80 8! 37.00is displayed. W4
21 first, and then, - o)e
K = [ 2 N
press this key. S ted o
8.0 81| 11 time event S ¢
22 | Press key. OFF is set to 37 min. D'>'§’
] X"~
) Repeat 16 to 21 see T2 time event g},
3 i i -0
steps. Press [ — -A-,', ON is set to 1 min. :
key. 1.8 80|, 55 OFFissetto7 min. 2]
" Repeat 16 10 o.00 SEG 53 time event g}p
steps. Press | e _ -.:,. N is set to 0 min. -0
key. LSRR LES OFF is set to 7 min. 7N
i Repeat 16 1o 8.5 8] e Taimeswent s
steps. Press [ _ _ = is set to 0 min. oo
key. [ 4.8g] ., L%] OFF is set to 4 min. )
SEG
P! d @ d isdisplayedin| & %
=) . Ll play . K
PID 26 bod Press this key. Since segments 1 to 4 apply to ';9'\‘3
[:] 1 group, go to segment 5.
o , S o
27 “ Press this ke - SEG -
() ¥ L
/ is displayed. 7N
PID S o
28 | Press @ key. -3
ooo )l 1 flashes. VAR
—
X . Pl d No.2 PID group is set to S 4
29 | [©X) - Press this key. -
() oo oO@ segment 5. 2',%
Repeat 27 to 30 5T g No.2 PID group is applied to ]
U segment 510 6. S 0
30 steps. Press No.3 PID group is applied to '}'g’

key.

segments 7 to 9.

(2]

5




Display

Step Key operation Display Description of display of profile

i g.5. 5.5 (guaranteed soak) and \ 0
Guaran 31 b§} Press this key. } L o)
teed soak E no are displayed in VAR
32 b his k g.5. SEG %}[

<« Press this key. Display | . -

S o tmes) i 7S

g.5. Qo

33 | Press key. -io

= 7N

o S/

3¢ | [0X]* Press this key, =)o

' £ 5 VA

2.5 Guaranteed soak is set in S 2

35 2=

Press (o] key segment 4. -;"Q

PV @) PV start YES or NO may be set S, ¢
36 | [OX¥] - Press this key. ! i -

event & - o in an optional segment. AN
PS5t R "4

37 | Press |et] key. -l

2T e 7S

S/

38 1 Press this key. -}.‘_5::,

5£5 A

P.5 ¢t R N4

39 | Press @ key. YES is set for PV start. -

€5 A

Cycle m _ Press this key. ince no cycle is required, 0 is -
Pl i inkis | S #

Program . L Set 0, since no program link is ha
link 41 @J Press this key. necessary. -w..\[
PV ‘ S HF & PV shift is Qisplaygd. Q2
\ 42 @J Press this key. If SHFE isnotdisplayed, refer | ex.o 1
shift — — — —| ! to item 20 on page 70
SHFE N4

43 Press key. -

: : : : )

SHFE S ¢

“ @1 Press this key. SEG -

(four times) — — — H| Display A

SHFE \N4

45 | Press key. 3 Set PV shift 3°C. e
[: Programming ends now. Press Q.

46 Press [o=) key. [:l key after confirming the - ?':':

program by using key.

PROFILE

[+2]
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Advance

Auto tuning

Auxiliary output

Auto/Manual
Clearance

Cycle

Deviation

Display

Event signal

EV1

EV2

FUNC

G.SOAK

¥ COMMENTS ON ABBREVIATIONS

: A program data can be advanced to

the next segment from the present
segment by pressing (ADV) key.

: Optimum PID values are automati-

cally calculated and set.

: Two kinds of auxiliary outputs are

provided; PV and SP.

. Auto/manual operation
. Set data are cleared to zero.

: The same program data is repeated

several times. Since it is repeated
twice when CYCL=2, the operation
is done three times in total.

: A value obtained by subtracting a

set point value (SP) from a process
variable (PV).

: The contents to be indicated on the

right 4-digit indicator are selected
by pressing DISP key.

: An on-off signal to be output

according to the control conditions
alarm event, control event, time
event, etc.

: Event 1 signal 1 Same as described

in EV.

: Event 2 signal 2 Same as described

in EV.

: FUNC key does not function by it-

self.

The instrument is set to the prog-
ramming mode when this FUNC
key is pressed together with PROG
key. A program can be erased by
pressing FUNC key together with
CLR key in the READY mode.

: (Guarantee soak)

A program is not advanced until the
absolute value of a deviation be-
tween a PV value and an SP value
becomes within a set value of the
G.soak width.
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Hold

HYS

MAN

MV

oL

OH

out

PARA

PID

PROG

PROTECT

: (Holding)

Opposite to the operation

A program is stopped advancing
temporarily when the control mode
is in progress.

: (Hysteresis)

A differential gap of event on-off op-
eration
A differntial gap

: (Manipulated operation)

An output value is sent over a range
of 0 to 100% in manual operation
mode.

: (Manipulated variable)

A signal to be sent to a final con-
trolling element
Example: 4 to 20 mA

. {Low-limit output value)

An output (manipulated variable
low-limit

Set the minimum limit value of out-
puts

. (High-limit output value)

An output (manipulated variable
high-limit value

Set the miximum-limit value of out-
puts

: (output 1)

The output is displayed as
-10 to 110.0% when the output
range is from 4 to 20 mA, for exam-
ple.

: (Parameters)

Set parameters to desired values.

: (Three-mode positioning)

P: Proportional action
I: Integral action or reset action
D: Derivative action or rate action

: (Programming)

Program data setting
Set program values to various
values on the time axis.

. (Protection)

Inhibition of resetting program data



PV

READY

RUN

SEG

SET UP

SP

: (Process variables)

Thermocouple input values, resist-
ance thermometer bulb input vari-
ables, linear input, and other mea-
sured values.

: The instrument is ready for opera-

tion (=RDY)

. (Running) A control operation mode

Opposite to holding

. (Segment)

A partition or a segment of program
data

: Direct or reverse control action, in-

put range, and other basic setting

: (Set point)

A set point for controlling tempera-
ture, etc. for example

68

T1

T2

T3

T4

™

: Time event 1

An on-off signal 1 on the time axis

: Time event 2

An on-off signal 2 on the time axis

: Time event 3

An on-off signal 3 on the time axis

: Time event 4

An on-off signal 4 on the time axis

:(Time) Hour, minute, or minute,

second display

The display contents show the re-
sidual segment time or elapsed op-
eration time.
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