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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 recundancy 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.

©1988 Yamatake Corporation ALL RIGHTS RESERVED

The DigitroniK ® is a registered trademark of Yamatake Corporation.
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To Ensure Safe Use of This Product — Safety Precautions —

L

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.

. 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.

=
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*+ 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 irside. 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 tcuch 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 maifunction.




SAFETY REQUIREMENTS

A 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 bty 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) 24, 250V fuse(s).

Installation category : Category II (IEC664-1, [EC1010-1)
Specification of common mode voltage : The common mode voltages of all /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 CONDITIONS

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 60H:z
Acceleration 2 m/s* maximum

EQUIPMENT INSTALLATION

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

90 to 264 VAC

Noise filter

GND

Shielded GND

Idle

Event 1 output (relay contact)

Event 2 output (relay contact)

Normaly open

Relay output

POIPEQ®E 0 @®

Normaly close
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MODEL SELECTION GUIDE AND SPECIFICATIONS

1 [ [ m Jav][v ][vi]

Example : I

Model selection guide II’ @ @
DCP216 5G K09 A 007 00
Cﬁg_e Model No. Specifications
| ggg‘gl 2(1:5 Digital program controller
number
Output 0D | Relay output SPDT (ON-OFF) Time proportional PID
1 Ctgr?t?ol 5G | Current output 4 to 20mA DC Continuous proportional PID
mode | gD | Voltage output 22.5V DC + 10% (ON-OFF) Time proportional PID)
Type of input Range P\::;%lge Accuracy cF:laar;ggi
T44 | Thermocouple T (CC) -199.9 to +300.0°C | -300 to +700°F 6
Jos Thermocoupte J (IC) 0 to 800°C 0 to 1600°F 2
E08 | Thermocoupte E (CRC) 0 to 800°C 0 to 1800°F 1
K04 | Thermocouple K (CA) 0.0 to 400.0°C 0 1o 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 to 2372°F 9 Possible
Y13 | Thermocouple PL 1 0 to 1300°C 32 to 2372°F 10
R16 | Thermocouple R (PR13) 0 to 1600°C 0 to 3100°F 4
S$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 0
D19 | Thermocouple PR40-20 0 to 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 Pt100 (IEC, DIN and JIS) 0.0 to 100.0°C 0.0 to 200.0°F 34
m input | FO3 Pt100 (IEC, DIN and JIS) 0.0 to 300.0°C 0.0 to 500.0°F 33
range | ros | 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 -50.0 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 | Pt100 (lEC, DIN and JIS) -200  to +500°C -300.0 to +900.0°F 20 +0.2% FS | Possible
PO1 | JPt100 {JIS Pt100) 0.0 to 100.0°C 0.0 to 200.0°F 28
PO3 | JPt100 (JIS Pt100) 0.0 to 300.0°C 0.0 to 500.0°F 27
PO5 | JPt100 (JIS Pt100) 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 JPU100 (JIS Pt100) -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
CO01 | Current 4 to 20mA DC linear Programmable -1999 to 9999 40
MO1 | Voltage O to 10mV Dp linear Programmable -1999 to 9993 41 +02%FS | Possible
V01 | Voltage 1 to 5V DC linear Programmable -1999 to 9999 45
Lo2 Voltage -10 to 10mV DC linear Programmable -1999 to 9999 42
[\ Power A 90 to 264V AC 50-60Hz
augl?&&ugg)t Auto tuning Com?r?ugi:zation Con’?rifrﬁigﬁon
000 — — — -
001 [¢) -~ — —
Optional ["nq5 — o _ —
v function
(1) 003 O (o] — —
004 — O O —
005 — o] - (o]
006 o] (o] (] —
007 (o] O — (o]
(03] Data are not attached
Optional | D1 Data are attached
vl function | T1 Tropical treatment
2) B1 Data are attached plus tropical treatment
Y1 Traceability prover compatibility product

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



SPECIFICATIONS

No. of programs

7 programs

Program No. of segments per program | 20 segments
storagg No. of segments for all programs | 140 segments
capacity : —
No. of events for all programs zgg i\r/negtbsaestggg‘gasvét:ttslc?rlém?sr of PV, deviation, RUN, READY, END,
Indication and setting ranges | See the model selection guide.
Ind(;cation indication accuracy +02%FS £1U  %5.0% FS at 260°C max. in case of T/C B type. (U: Industrial unit)
:gtting Indication and setting resolution | See the model selection guide
Time units 0 to 99 h 59 min, or 0 to 99 min 59 s
Input sampling cycle 500 ms
Type of input Thermocouple : OOROTh[?n 0 Current Voitage
impedance TMQ min. 10002 1MQ min.
Input Allowable wiring resistance 250€) max. 4Q max. — —
Input circuit Upscale Upscale (When the Downscale -
failure indication (Regarded as 110%) | element was broken) |(Regardad as —10%)
Digital filter ?iyrrswtee?o.nlzsl{ztr;ﬁrg%rtf% ;]g%rsec variable (0.0: filter off.)
PV bias —100 to +100U variable
Control system PID control system, deviation value derivative type
Proportional band (P) 0.1 t0 999.9% FS, Resolution 0.1%, (ON-OFF control at P=0)
Integral time (Reset time) (1) 0 to 3600 s, Resolution 1's, (FD control at 1=0)
Derivative time (Rate time) (D) | 0 to 1200 s, Resolution 1 s, (P! control at D=0)
Direct/reverse action Selectable by set-up
Output type Relay output Vcltage outpu: Current output
Control Control mode Time proportional PID | Time proportional 21D Current proportional
PD+MR or ON-OFF PD+MR or ON-OFF PID or PD+MR
Output ratings SPDT 2.50 Vac 225V dc £10% 4 to 20 mA dc
5 A resistive load Lower than 75 mA (2.41021.6 mA dc)
Cycle time 5t0 120 s 1t060s —
Allowable load resistance — — 600€) max.
Scaling — — For SP output, —1999 to 9999, settable
Output sampling cycle Renewed every 500 ms
Remote No. of inputs 8 contacts  Dry contact input
gpe_ration .| Program selection 3 contacts  Program number selection (20, 2", 2% No. 110 7 program selection
witch ass'y
opu) | Proaram operatir s T Ao nng 1)

Event output

Setting type

PV, deviation, RUN, READY, END, time

Setting range

PV: Oto 100% FS  Deviation: =50 t0 +50% FS  Time: 0 to 99.59 (in time unit)

Differential gap

0to 100U

Output

PV, deviation:  Relay contact (reversible) 3PST %2
Time: Transistor open collector ... 4 outputs
(Power supply: 24V dc, 100 mA dc max user-supplied)

Relay contact ratings

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

Auxiliary
output

(Optional
function)

Output

PV or SP: 4 to 20 mA

Scaling

PV and SP: Settable — 1999 to +9999

Allowable load resistance

600 max.




Communica-
tion function
RS-422
(Optional
function)

Communication system

Multidrop system 1-to-16 units max.

Network .
etwo (Instrument serves as a slave station only)

Information direction Half-duplex

Synchronous system Start-stop synchronization

Interface system

Transmission type Balancing (differential) type

Data line Bit serial

Signal line 3 transmitting/receiving lines

Transmission speed 1200, 2400, 4800, 2600 bps

Communication distance FSOO m mrax.

Others Conforms to RS-422

Character configuration 11 bits/character

-

Communica-
tion function
RS-232C
(Optional
function)

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

Interface system

Transmission type Unbalanced type

Data line Bit seria

Signal line 3 transmiitting/receiving lines

Transmission speed 1200, 2400, 4800, 9600 bps

Communication distance 15 m max.

Others Conforms to RS-232C

Message character

Character configuration 11 bits/character

Format 1 start, 2 stop bits (standard)

Data code 8 bit, ASCIl code

Common
specifi-
cations

Rated supply voltage/Frequency

100 to 240V ac ¢ 50/60 = 2 Hz

Supply voltage/Frequency

9010 264 V ac ¢ 50/60 £ 4 Hz

Power consumption

Max. 17.5 VA

insulation resistance

Higher than 50MQ, 500 V dc megge- (between power terminal and case)

Dielectric strength

1500 V ac for 1 min, or 1800 V ac for 1 s (between power terminal and case)

Mass

Approx. 1.0 kg

Allowable ambient temperature

0 to 50°C

Allowable ambient humidity

10 to 90%RH (No dew condensation is allowable)

Vibration resistance

4.9m/s? max. (10 to 60 Hz XYZ directions 2 h 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 squipment, indoor use, Pane! mounted equipment

Conformed standard

EN61010-1, EN50081-2, EN50082-2

Instaliation category
(Over voltage category)

Category 11 (IEC664-1, EN61010-1)

Pollution degree

Pollution degree 2




FUNCTION

1. GENERAL /

1. General
The DCP211 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. Features

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

o SP limit
Since the DCP211 can limit a data setting range, it can prevent troubles due to wrong setting.

o Profile display
The DCP211 displays present segment conditions (rising, soaking. falling), and the next segment conditions during
program run.

O Auto tuning (option)
Since the DCP211 automatically calculates PID constants at the start-up time, you can entrust the DCP211 with trouble-
some tuning.

o Free power supply.
Since the DCP211 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.

3. Outline of functions

Communication controller
CMC300  communication
standard

andare
Communication RS-2520 ]
standard .
FALA RS-422 KA <}:>
application Ly

Communication.

standard
RS-232C 4}

e PV-based
‘7 Program No.
a
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I DEV-based
[_Program start B‘.g even! circuits
oYd S S L= gl
c2 o Z
ey | o & T3 RUN-based
Hold ,—’ g‘é 2 'g eveni circuits | for alarm. etc.
i Lo s
[Reset | 2w REACY-based
— Froe see evenl circuits
Advancej \__J A BE ~\HHHHA b —
. N2 ENC-based
Auto tuning staﬂ u .3'3 HH. DB A Q “even circuits |
. . PROFILE 'WF‘ I -
Q

EVI EvZ) BAT AT ﬁ AUN N
Ttz T3 T4 OLD
v
SET b d
@ (¥

Main output {Manipu-

n colle
output

&

Time-based
outputs,
event circuits for sequence, etc.

Resistance .
thermometer
bulb (RTD)
Thermocoupl—e‘
- lated variables, set
4t0 20 rrﬂ point variables)

(o100 4

t10ﬁt07107m\7/1 e Relay output: Time proportional PID
® Voltage output:  Time proportional PID

105V e Current output:  Continous PID
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]
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=
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]
]
@
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=
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[ . 7 for recorder,
4t M controller, etc.
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2. CONSTANTS AND PROGRAMMING

1. Content of program:
DCP211 constants and programming

7 programs in total

No.7

Program No.1,

Segments
@® @ ® @® ® ®..®

SET

™
(Elapsed time)

For running the DCP211, 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.

(c) PID tuning constants
These constants are provided for PID control.

(2) Programming
Programs No.1 to 7 can be programed.
Max. 20 segments per program can be set.

Setup st -
constants Initial
O constants
+—— Parameter
constants Constants
PID tuning Control
constants O constants
[ R
lProgramm ng
mode j<}:;,"
Ready in Running in
|Setup mOCEk:: automatic K——>| automatic
mode mode
Parameter |
lmode _<:> M M
N Ready in Running in
i manual <——>| manual
rlj{(?dtg nmg:k:: mode mode
- _J

Operation mode




2. Programming:

Program pattern

Segment
SP Segment
(Set ® (& Segment
point) Segment
Segment (3) Segment
Segmegt) ®
-_— Segment (2)
™
(Elapsed time)
[ Program No. 7
C r

SP  Segment(Dis
a soak segment
at all times.*
Segment (3
Segment (2)

Program No. 1

This point is regarded
as segment (@).

|
YT R f
™ ISP : i :SP(A) L
L ™ [P
Fig. 2-1 Program concept

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

Program patterns are identified from each other by pro-
gram numbers (1 to 7).

Individual straight lines composing a program pattern are
called segments, which are identified from each other by
segment numbers (1 to 2C).

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
set point of the N—1-th segment, N-th set point, and N-th
time setting; provided thai the first segment is regarded
to be set constant.

The constant of the N-th segment and the N+1-th seg-
ment is regarded as the N+ 1-th start point.

Contact

N-th segment N-th set point

N—1-th set point -~ 3 N+ 1-th segment

N-th time

Program No. 1

Segment 1 Segment 2 Segment 3
Main function Subfunction Main function l Subfunction Main function Subfunction

(1) Main function .................. Sets a program pattern by set points and time.

(1) 808K ....oooiiiii Setting of soaking section (every segment)

@Ramp ..., A rising or falling section to be set by the next aimed set point and arrival time (every

segment).

(2) Subfunction ................... Adds events and other functions.

() BEvent (EV1, EV2) ............ 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 segmerit).

(2) Time-based event circuits (T1, T2, T3, T4) ..... Used for sending a sequence output by time (every segment).

@ P Id e, Specifies the PID group number (every segment).

@ Guaranteed soak ( 5.5.) Stops the progress of time until a process variable enters within the guaranteed soak band
at the segment start point (every segment).

®PVstart(P.5:57) «oooeenen. Used for adjusting the start point to the point where PV is equal to a set point (every
program).

®Cycle (CHCL) i, Used for repeating the same program.

Main function

N\Jamp  Ramg, Ramp

|

PV event ON

DEYV event ON

EV1 (PV event)

Time 1 event ON

EV2 (DEV event)

| E— Time 2 event ON T1 event
Subfunction Tme 3 oo ON T2 event
Guaranteed soak ——
Time 4 event ON T3 event
—J ' T4 event
|
PID1 | PID1 _ PD2 | PID2 | PD2 | PD3 | PID3 | PID3 | PID2




3. CONTENT OF PROGRAM

A. Main function
(1) SOAK SEGMENT

* The soak means a section where SP is kept constant Sp
irrespective of the lapse of time. | ‘
« A program is set b_y specifying a set point anq time of Set point of the Set point of the !
each segment. It is set by spemfylng_ an almeq set former segment present segment
point in the segment and the time required to arrive at -
the aimed set point. ! {
SP v
If the set point of the former segment is equal to Segmernt SOAK
that of the present segment in the program mode, No. 1 | Settime of the present
the soak is set, and its time is set by the present ':I. _,),\( segment
segment time. Former Present segment
A set point and time of the first segment (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 Elapsed time
point.

(2) RAMP SEGMENT
* The ramp means a section where a set point changes SP
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 o is obtained by dividing a differ- __SP2-SP1
ence between set point SP1 of the former segment v Elapsed time
and set point SP2 of the present segment by the Segment SP1 - ) “l
preset set time in the programming mode. No. 1 —

Set time of the present
segment

=/

Time



B. Subfunction

(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 tumns 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.

« 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.

« If the PV bias is set, a PV value obtained by adding or
subtracting a PV bias value becomes effective to the
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.

PV event of EV 2 ...

- O=0

SP
SP )
— PV-direct
\/\ action
PV-reverse
action
Time
ON ON \ ON
EVT| =1 OFF loFe—
Hys- Hys-
teresis teresis
[~ teresis [ teresis = on
— OFF
A Pv

PV...Reverse action PV...Direct action
set point set point

Set in parameter mcde.
PV:Direct action, reverse action
H: Event, hysterasis

Set in programming mode.
PV set point

T % To upper limit of
,/%/ input range
!

Durect action 5% /

Reverse action % //4

W To lower limit of
% % input range



(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 foliows.

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.

 The DEV event remains effective after it has been set
once until the DEV event of the same event number is
set again next. Accordingly, set the DEV event in the
next segment as follows when you want to use this
DEV event in a certain segment and make it ineffec-
tive in the next segment. -
Set the direct action set point of +DEV to the upper
limit of the input range.
Set the reverse action set point of —DEV to the
upper limit of the input range.
Set the reverse action set point of +DEV to the low-
er limit of the input range.
Set the reverse action set point of —DEV to the low-
er limit of the input range.

*When the PV bias is set, a PV value obtained by
adding or subtracting the PV bias value 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
EV2..... 2 (direct action) setting
3 (reverse action) setting
3. Set a DEV range value in programming mode.

Sp
% +DEV...Direct
rotation
SP D
~DEV...Direct
rotation
Time
|oN |
EVT OFF
Hys-

teresis
action _ OFF

Reverse 7 ON
action Z% Z/ % OFF
! |
L
A JE . S— T
SP +DEV Large
Assume that DEV is set to the plus side as viewed from SP
Hys-
teresis

i %W -

i Z

action : [ OFF
! I
I I
i !
| |

action ‘ OFF

A A
~DEV SP Large

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

In case of direct
%% Upper limit of input range

action with
DEV set ta plus

In case of reverse action
with DEV set to minus

In case of
reverse action
with DEV set to
plus

In case of
direct

action with
DEV set to
Lovrer limit of minus

input range

For making the DEV event inetfective in the next segment



(3) Time-based event circuits

« This time event circuit is a 4-channel transistor open
collector output, and it turns on and off according to
the lapse of the program time.

« The time event is settable in any segment. The on/off
operation of each channel can be set by the time from
the start point of the segment or the time exceeding
the segment time can also be set. (If the time is set in
excess of the final segment, the program is in READY
mode after the program end, and the output turns off.)

« The ON and OFF action can be set once in one seg-
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. (i) 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 (s) 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.

» The switching point of two segments is regarded to
belong to the latter segment.

« The time event is off in READY mode.

1. Set the time event in setup mode to the item to
be displayed at the programming.

2. Set the ON time and OFF time of the time event
in each segment in the programming mode.

« 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.

Time event ‘,_T

setting

Time event
output
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This poinl is regarded as a part
of segment 3.

~

Seg¢ment Segment
21 Segment3 | Segment4 | 5 |

Segment 1 ! Segment 6

‘ ‘ !
L on | ON | ON! OoN w |

1
e

|
|
'
|

| I
| |

|
_J_W%_ Event output

T

]
Former |
time event

Present !
(@ time event !

T
|
|
!

same time
event number

|
N OFF
° } Time event of

T Y
ON | ON OFF

77 m Event output

OFF

Former |

|

I

|

time event ,__J !

Present
time event ¢
1
1

Time event of
same time
event number

\

___

_

Event output

Former i !
. ON .

@t)me event ?—J l OFFY Time event of
Presert | _ONA | QFF ¥ psametime
time event T'_—?—_'V event number

! ON

|
I
_wm— Event output

\

Former i i
time event :‘ ‘f ON | OFF) _.
® o ———— Time event of

Present

i : same time
time event |
T
!

event number

]f—ﬂ
o
4
o
i

Event output



« 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.

(4) PID group selection
« Three groups of PID parameters can be used for con-
trol operation, assuming that one group consists of
P.1.D. and output limiters.
» A PID parameter group to be used for each segment
is selectable during programming.
« PID groups are assignable in any segment.

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.
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SP
PV(2)-~—
PV(D) i
—
-
V//| 7/////‘////////////% Farmer time event
— F 7 'i Zi__ PV start (in case of )
. P V2722

PV start (in case of (2))

Time

The tilme event at P/ start is automatically corrected.

Guaranteed soak
segment —

Guaranteed soak
temperature band

Setting time event

Actual time event

Time event ON
Time measurement stops.

PID ere not specifiad.

For control

[ PID are specified. —]

-

PID 1
PID2
PID 3

PID values
necessary for
control are settable.

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



(5) 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-
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
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.

(6) 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.
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AN

SP | |

Time
seyr
SP PV ,{
£
Y SR

Segment setting time !

|

Segment execution time !

Time count start

Time

SP pattern

Present
PV value Stat point
®\ \
o— — — — — P
A
@!

Start point

PV start point

(1) A program is s:arted with the: point (A) where a PV value
coincides with an SP patterr: first.

(3)'Since the poini (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

int /_A—

Start

N S

PV start point

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



(7) 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.

13

SP
Cycle 1

)

* No. of cycles to repeat the entire program can be set from any
segmeant (1) to (6)).
* No. of cycles set is displayed in all segments.



PROGRAMMING AND OPERATION

1. CONTENTS OF DISPLAYS AND FUNCTIONS OF KEYS

Contents of dispalys

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

Program No. display: E;EG
Displays a selected -
“ program No. * E
Displays A, if an
alarm occurs.

lamps:

Indicates RUN,
HOLD, MAN, and
programming modes.

l Mode indicator LED

HLD
MAN
PRG

PROFILE

EV (event) indicator LED
lamp:

Indicates the event action.
Indicates an event setting in
programming mode.

T1 T2 T3 T4

Upper display:
Displays SP, DEV,
@@ OUT, TIME, etc.

Upper and lower
display indicators:
Indicates the
contents of the upper
and lower disglays.

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

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

PROG SEG

ElEEIR

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

T T4

|A

T2 T3
fm—
. ol SUEPT o

Functions of keys

AUTO/MANUAL PID key: Parameter key:
key: Changes the Sets and
Selects AUTO or setting of PID changes
MANUAL mode. constants. parameter

constants.

Function key:
Used together
with other keys.

Auto tuning key:
Starts or

interrupts the
execution of
auto tuning.

Set up key:
* ) Sets setup

constants.

Program key:
Selects and
assigns a
program
number.

data with FUMC
key combined.

Enter key:
elUsed to
change data.

eftnters data in
memory.

14

Clear key:
Deletes program

Lower display:

Displays PV,
@ H E E TIME, éYC, etc.

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

RUN/HOLD key:
eSets the mode

RUN
HOLD

Display key:
eChanges the

from READY to display
FUN. selection.
eSelects RUN or e|nterrupts 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.

5



Key operation

Simultaneous pressing of two keys:

In the case of key operation like + , press

PROG

key while pressing key.

Two keys are pushed together at a Operation A B
time in 5 ways as shown in the rlght 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. !

P

Stre?rgt;rammmg FUNC PROG

Program data

erase FUNC CLR

Program ccpy A PROG

| Operation of specific keys l

SET
- jPaRAY.
1. lIIIIII lIIII

(1) Select an operation mode by

(2) Select each mode item by @ @

(3) Specify by

operation

——> Press Ea key when you want to complete the set-up,

parameter mode, or PID tuning.

SET
upP

key.

, IPARA s Orl PID
SETI
up ’

ENT I key, if you want to change data. Data flushes.

paral or| Fo | key.

(&) Change data by qu key.

(6) Store data by

2. Key operation in programming mode

(1) Select program No. by

()

key.

m

NT

——> Press EE] key when you want to complete the program-

ming moide.

PROGI key.

(2 Press

FUNC

+

PROG

keys, and PRG (PROG) LED lamp lights.

3@ Operate @ keys according to the lighting condition of PRG (PROG) lamp as follows.

Increases the flashing

-

digit. i o34
When a digit is flashing to be — ﬁ Shifts the flashing /
ready for changing the value; () location of a digit {2 3 u {2 3y {12 3
Shifts the flashing location of a rightward.
digit leftward. Decreases the flashing
digit. i3y

When no digitis flashlng and
a mode item is selected:;

I’ Returns to the previous item.

— .'— Advances to the next segment.

Returns to the previous segment

By pressing

By pressing

— Advances to the next item.

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

ent Fkey when a digit is flashing, the data can be stored in memory.
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2.

OUTLINE OF PROGRAMMING

Turn on the power
supply

1

Reset the programmer first, if it is operating.

: 1 Resetting method

O

In case of the ready
mode;

Perform setting operation
based on each mode.

Press

RUN
Howl key while pressing

PROG

key.

Instruction pages of
modes

Display at the start
of mode

Setting example in a specified mode

Operation methods

SET

a Setup mode
(Initialization)
See page 18.

(SP)

Press key.

ﬁ Key lock HE/“F:;election‘

Auxiliary output SPImit
upper-limit/ upper-limit/
lower-limit lowe r-limit

olf £ !
press key and then,
press key again.

oEach code from £ { to
£ 3 3 appearsina

display when

is pressed sequentially.
is not displayed,

PARA

Parameter mode
(Constant value
setting)

See page 24.

Presskey‘
(SP)
Prtcy

j-[F’rogram protecH G.SOAK range l
—LL SP bias IL—{ Controt cycle "

OEachcodefrom P ~ £ ¢
to HY 5 2 appears in

a display when a key
is pressed sequentially.
olf P Y £ c is not displayed,

press ﬁ key and then,

press key again.

eroc) Programming mode
(Program setting)

See page 29.

(Note) Set the program
mode first.

Press key.

Relec o

™M= - -]
Press
either key.

™| _

Next seginent
>i ENT I 9 —’4— Press this key.

Change value

B0
- \—fr @ -

oSelect the programming
mode by pressing

key while pressing

key.

OPRG LED lights.

Tuning mode (PID
constants setting)

See page 36.

Press key.
(SP) ’:F:’ -‘-’T

ﬁ Auto tuning H Propo-tional ‘
—L{ Manual H

oEach code from 7 £ to
{ o wt appearsina

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

press a key and then,

press key again.

Operation mode
(Running operation)
See page 38.

HOLD

Press |5 key.

PROG SEG
[Z] [E © RUN LED Igihts.
PROG SEG
@ @ SP el “LD % _0 progress of a program.
MAN ‘D
M paol] e

PROF LE

© LED lights on PROFILE to indicate the

OPress key, and

then press | =% | key.

17




3.

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 cisplay
0: No keylock No key lock
1. Setup change is not
1 r ! | Key lock allowable. a
2: Data are not changeable.
3: DISP only is changeable.
. . Indicated in case of a
2 I 2 | Temperature unit _?,‘ og(([%%rggg;aeﬁ?) thermocouple or resistance
' thermometer bulb input.
, 0: Reverse action Nct indicated, if the main
"~ bot ] ’
3 { 3 | Controlaction 1. Direct action = | output of the current output
; ; del is SP.
Setting of manipulated . ' mp - i
4 © Y | variable (MV) in case of ?: ’;gﬁég‘é‘ded 5 | Winitial value O is changed
PV overrange. ' totin I 4, {5 appears.
, . 0.0 to 100.0%
Manipulated variable - - 7
5 5 | (MV)incase of PV (Time proportlonalomodel) I
overrange —10.0 to +110.0% (%)
ge. (Current output model)
0to 12 (T/C)
6 I & |TypeofPVrange 20 to 34 (RTD)
40 to 45 (Linear)
7 ~ = | Linear PV decimal 0to 3 ~ | Displayed for a linear input
L ' | point position = | model.
- 8 | Linear PV lower limit —1999 to upper-limit U o
9 I~ 9 | Linear PV upper limit Lower limit 9999U ool
_ - . . Different depending upon the
w} - o, r
10 I+ D | SPlimit lower-limit 0% FS to upper limit of range & | {yoe of PV range code.
_ - o Lower-limit to 100% FS of D fferent depending upon
{ _ [Fuiul
11 ¢ ¢ | SPlimitupperlimit range ‘UL the type of PV range code.
D splayed in case of a current
, ) output model
12 ric SP main output 4mA O'. My O MV: Control output
& & 1setting 1. SP :
i SP: Set point output for
controller
SP main output 4mA 0 | Displayed when initial value
[l = | — ~
13 t 3 lsetting 1999 to +9999U (%FS) | Ois changedto1in & {2
, I f a current output
- SP main output 20mA | _ (00 |reaseo
14 | setting 1999 to +9999U (%FS) model.
- . 0. PV Cisplayed when an auxiliary
¥ [ &)
15 I !5 | Type of auxiliary output 1 sp 4| gutputis provided
- PV: Process variable
- | Auxiliary output 4mA o \
[ — ! .
16 I setting 1999 to +9999U (%FS) SP: Set point
Auxiliary output 20mA oo
"~ ] —
17 IR H semng 1999 to +9999U (%FS)

18



Display/
setting | Codes Setup item Selection or setting range Description
order
0: ltem is displayed at tre
. programming.
~ 1
18 Lig EV1, 2 programming 1. Item is not displayed at the
programming.
0: ltem is displayed at tre
- o K . programming.
19 £+ | T1-T4 programming 1: Item is not displayed at the
programming.
0O: ltem is displayed at tre
20 coo PID group, G.SOAK programming.
=&Y | programming 1: {tem is not displayed at the
programming.
0: ltem is displayed at tre
1 - PV start, cycle programming.
e programming 1: ltem is not displayed at the
programming.
55 cao Communication 0o 254 Dlsplayed when the o
address communication function is
0: 9600 prOVided,
o 1. 4800 Designates communication
23 £ Transmission speed 2 2400 address when the
3: 1200 (BPS) communication function is
- - provided.
0: 8-bit even parity, 1 stop
24 ey Communication code 1: 8-bit parity is not provided,
2 stop
0: Binary See when communication
- (for CMC300/400, function is provided
25 £2s Transmitting codes MAS500 DIM)
1: ASCHl
(for MX100 SCM)
0: Displayed
- c 1: Not displayed
26 Ees PV 2: Not displayed, but fixed to
0% of the range.
- - - , . 0: Residual segment tim=
=
27 £ | Time display 1: Elapsed run time
. 0: Displayed
oo
28 28 Alarm display 1 Not displayed
- : . 0: Hour, minute
i~ i ’
29 s Program time unit 1: Minute. second
Not rewritable. (*1)
- Input/output type, . Initial value is £.4%.5.5. in the
C 3 . H I b , i
30 == | option type (Hexadecimal number) display in case of K09 (0 to
1200°C), for example.
31 H= Instrument code 135 Not rewritable.
32 32 | ROMID 2049 3
33 £33 | ROM version —

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

No. 1 digit No. 2 digit No. 3 to 4 digits
Model number optional

function (1)
J.:000
£.:001 {. . Voltage output | 5.5. : Thermocouple input
v.:002
£.:003 = . . Relay outtput &.1.:RTbinput
£.:004
5.:005 {. . Currentoutput | &.2. : Linear input
£.:006
&.:007
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Setup mode setting procedure J

Refer to the key operation on page 18. For the setup contents, see page 15.
Although there are setup items from No.1 to No.33, the setup setting procedures

for the selected setup items will be described here.

Press key first.

[1] Key lock
SPr——— o )
~ 1 Initial setup display:
. = ' 0:Indicates that no key lock

"~ function is provided.

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

L i
-_m The digit flashes when pressing
key.
£/

- @) Increase the number to 2
I~ by pressing this key.

£ ¢
E;,- - ::-’ Press key.

[2] Temperature unit

Temperature unit is initially set to

SP T — o °C (centrigrade).
L= £ ] nitial setup display:

TMT*' 4—,ﬂ 0: Indicates centrigrade (°C).
- ol

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

£ 2

L ', T
TMD’,‘ ,'7;7 o ijﬂ The digit flashes when pressing
== = =
- key.
SPr— = =
L2
1~M% ,7——7—:_'7 f':; - o] :31 /Increase. thethrjur'?ber to 1
IR LA % SO by pressing this key.
SP
i ! e
L = =
TMp— S

Ljr 7 Q Press key.

Initial setup display:

SPrTE T =1 .
L. = = 0: Indicates the reverse control
TM e e action.
L:J

Set the number in the lower display to 1 for changing

sp the control action to direct control action.
[ ~— ?‘\

-
Tifﬁ The digit flashes flickers when

¥ '\I
o L
7 pressing key.

e

]
™= "5 & 7 (@ Increae the number to 1 by
[’—' A LN pressing this key.
SPr — _——
f pu}
L = 4

TMT - ,’ﬁ Press key.
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Control output

100%

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
contral, etc.

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

Control output

Set point

Set point

100%

0% 0% |-

—q4-—--t-- —1———— 1
L Proportionzl Proportional
band ban‘:’l0 ii

Process variable

Process variable

Reverse action Direct action

[4] Setting of manipulated variable in case of PV

overrange
St J
L= 'l Initial setup display:
TMT——gffl;ﬂ 0: Not provided. Not designated.

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

This item spscifies 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——= . Prcceed to when [ is
L L L5 selectedat £ 4.
™ — Initial setup display:
£7. 5] 00:0.010100.0% (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

M= ——=z
T 5 3.0 (] ke
Sp— o Shift the flashing location
L r ::’J of a digit by pressing this
— —= - ———key.
™M= m o NS . ’
{ - R Eg)y']. Increase the flashing digit
to 5 by pressing this key.
SP———=———2=
-1

TME;‘E Pressing key.



[6] PV range type

Initial setup display:

*: Indicates No. corresponding to
™ input type/range of model No.

To change the input type/range from * to 10, set the lower
display to 10.

SP =
H 5| Press key. * flashes.
Y

SP —
~ (o) Increase the number to 10
by pressing this key or this
™
(Y

key.

SP
Mg
' L

Note: With thermocouple types, only 0 to 12 can be select-
ed. With RTD types, only 20 to 34 can be selected.
With linear types, only 40 to 45 can be selected. On
the Z13 model, other input types/ranges cannot be
changed to.

Linear PV decimal point position

SP ~ =
L

i —)
[

This item determines the decimal point position for the
linear input (CO1: 4 to 20mA dc, MO1: 0 to 10mA dc,
V01: 1 to 5V dc) range designation.

Select a number from the following table for a suitable
decimal point position.

Initial setup display:
0: Indicates that the decimal point is
not used.

Linear PV lower-limit

SP ~ 7
l:‘-__b_ Initial setup display:

™ E*—n 0: —1999 to upper-limit U
Lt

[9] Linear PV upper-limit

I: L ] Initial setup display:

™ —_—— 1000: Lower-limit to 9999
{00

(Example)
Perform the following operation for setting the linear input
to 0 10 200.0. (Example of [7], (8], [¢] items)

N
™ ,: L ! The digit flashes when pressing
] key.
]
[N ]
™ I—,;—,.,—,.,—\Tj :a’ — Increase the number to 1
L N () by pressing this key.

SP =

£ 7]
™

{| Press key.

Press @j key for proceeding to the lower limit item.

SP =
L 8
™ . 0| Theinitial setup display: 0.0.

Press @] key for proceeding to the lower limit item.

SPE:L_ g

Decimal point position Initial value
selection range ™ [I L-:' L-:' ,_', - )
X X X X :':l' . & The initial 'setup dlsplay show§ 1009.
; ) However, since the decimal point posi-
X X X.X ‘ tion is the 2nd from the right, it is
X X.X X EI SP = ‘? indicated as 100.0.
L -
X.X X X 3

™
00 00 press key.
SP = Shift the flashing location of
y =]
I:E a digit by pressing this key.
&

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

imal point postt o ™
Decimal point position U 2 o500 Increase the flashing digit to
Lower-limit value H 2 by pressing this key.
Upper-limit value H E Lv-' L-:' SP - g

It you want to set the unit to PPM, the unit can be set and
indicated to 0 to 1000 PPM by labeling the attached
industrial unit to the right of the upper- and lower-displays.

Press key.

™ Eg
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SP limit lower-limit

Sp -
) [} 7
[ ! ol

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

[i1] SP limit upper-limit
L]
MY e oo

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 digit of £ { £ is 0, the

lower-limit remains unchanged,

but the upper-limit value is
SP - 'j changed.
L= By pressing the key, the
TMF = Z,ﬁ digit flashes.

Shift the flashing location
of a digit by pressing this
. key.

‘Change the flashing digit
= to 6 by pressing these
keys.

key.

TM[—T:#F —
B O O] Press

[i5 Type of auxiliary output
SP—— = =
F,4,Lvi, ,,:]

TM[__’ff"iﬁ Initial setup display:
o] 0: Specifies whether PV is set or
not.
1: Specifies whether SP is spec-
ified or not.

Auxiliary output 4 mA setting
SPr—— e

£ i85
™
. 4] Initial setup display shows 0%

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

SP — -
o c T
™ - Initia: setup display shows 100%
ol oo rs
—— 1t differs according to the type of
PV range code.

(Example) 15, [18,
When a PV value is an auxiliary output as 0 to 100 to
a recorder.

SP e a—
L5
T™M— 7, This digit remains unchanged.
/| Proceed to the next item.

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

(-
o 7‘ P
™

E

The digit flashes when pressing

(] kev.

Sp— o Shift the flashing location
R of a digit by pressing this
— T key.

™ = q?\ 5| Change all digits to 0 by
- — | "« pressing these keys.

; ——x
P} P 7
[ ] 'al 'v’

SPr— =
Lt =3

@ Press key.

| . i
TM———= =
o o5

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

SP-—

£

1

The digit flashes when pressing

TM———— =

2% % 5] () key

Shift the flashing location

SP of a digit by pressing this

oL i ey
TM— e =

o = 0 O] S Change the value to 100

L'H_ﬂr;'_l by pressing these keys.
SPr—————7 <

o7
TM——~~———

E I O Press key.

U



Items [1§] 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 [18] 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

SPr———"2— —
) [} |
L’—, =
TM "—_,“
LA'—J Initial setup display:
0: Displays the item.
1: Does not display the item.

T1 to T4 programming
sr —
£t A]
™ [
*_I, Initial setup display:

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

PID group, G.SOAK programming
SP
Cres

ud 3
| i

™ T I
,j Initial setup display:
0: Displays the item.
1: Does not display the item.

[21] PV start, cycle programming
-
™ —
B "—'—i Initial setup display:

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

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

required;
SP =TT
Lia
TM 7 — ) .
r i/ | The digit flahes when pressing

~ key.

TMF——;————A, @)—— Change the number to 1
Tj (O] by pressing this key.

P press (] ke

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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Segment item 1 2 3 - 2

SPtime Upper display SP

Lower display Time
Event No. 1 Upper dfsplay (Goes OU‘)l

Lower display Event set point
Event No. 2 Upper dﬁsmay (Goes out)

Lower displa Event set point
TimpivantNo 1 e

PID group Upper d!splay
Lower display Group No.
G.S0/K setting Upper d!splay L
Lower display no HES
PV stert setting Upper dfsplay "P.5ER”
Lower display no JES
" Upper display “cHel
Cycle sett
yole seting Lower display Cycle
SPr———r—=
[ I Y g
[ =
TM——————
’ e .
[ & | 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.

2: 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.

Time display

SPr——©c—c—
| £ 2 7] Atime (TM) to be displayed in
™ the RUN or HOLD mode is
[ ,",] selectable.

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.

Alarm display
e sl
T™M——

[

LZJ Initial setup display:

0: Cisplays an alarm.
Cisplays 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.

[29 Program time unit
SpP e = 2
[ £ 2 1]
M
[ -'.] Initial setup display

0: Hour, minute
1: Minute, second

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



4.

PARAMETER MODE

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 27 in such a case.

Display/ Initial
setting | Codes Parameter item Selection or setting range value in Description
order display
0: Not provided -
P N, i’
1 P - &£ ¢ | Program protect 1 Provided L
;L V il tant | 0. 120. 0.0
2 F! L E | PV filter constan 0 to 120.0 sec ,: Not displayed when PV=0%
3 |Pb! R|PVbias —100 to +100U @y |fxedinSETUP Lk
-
4 |5b! A|SPbias ~50 to 50%FS (’G)
5 |95b5d|GSOAKband | 0to 100U (a)
5to 120 sec Displayed in 0D, 6D (time
6 y Time proportional | (relay output model) .m | proportional) model, but not
€ Output cycle 1 to 60 sec 'Y | displayed in 5G (current
{(voltage output model) output) model.
7 outl | MVchange limit |0.0to 100.0% (every 0.5 sec) | (G54 | Notdisplayed, if main output
of 5G (current output) is set
(SP).
Displayed in 0D, 6D (time
, = | ONJOFF control 5 proportional) model, but not
8 | di FF giterential 0 to 100U ) | displayed in 5G (current
output) model.
q E 1 0: PV (direct actior)) " The relay turns to NO in PV
9 £t vent 1type 1: PV (reverse action) - direct action, and it turns to
2: Deviation (direct action) NT in PV reverse action.
3: Deviaiton (reverse action)
4: RUN Turn "ON" at below
5: READY PV lower limit
6: END Turn "OFF" at below
7. PV lower limit (ON) PV lower limit
8: PV lower limit (OFF)
10 | HYS ! |Event1 hesteresis| 0to 100U 3 specifies an on-off differential
= (U) of event.
11 L E 2 0: PV (direct actiop) " Turn "ON" at below
fee vent 2 type 1: PV (reverse action) - PV lower limit
2: Deviation (direct action) Turn "OFF" at below
3: Deviaiton (reverse action) PV lower limit
4: RUN
5: READY
6: END
7: PV lower limit (ON)
8: PV lower limit (OFF)
9 : s specifies an on-off differential
12 | HY 52 | Event 2 hesteresis| 0 to 100U @ | ofevent,
PID argorism 0: Not initialize
-9 I
13 | =PI d | AT advance 1: Initialize Y
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Parameter mode setting procedure

Refer to the key operation on page 15. For the parameter mode contents, see page 24.
Ths paragraph describes the operation procedure for the selected parameter items out of No.1 to 11.

Press pml key first.

(1] Program protect

SPr————
|
I 4 [ =

TME« 1 Initial parameter display:

& | 0: Does not protect any program.

Set the number in the lower display to 1 for protecting

a program.
SP '-—'7""’
[ ) P

[l ~ o O

™

oo The digit flashes when pressing

- ] - key.

-

B
1

M, <~ |ncrease. the number to 1
L | &) Dby pressing this key.
SPr—o——

0
]

TMLf Il Press key.

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

(2) When selecting 1 “Protects a program” after pro-
gramming, none of all program data can be reset

until 0 “Does not protect any program” is selected.

[2] PV filter constant
SP

™ = | Initial parameter display:
- = -2 0.0: 0.0 to 120.0 sec

PV filter effect:

[ >
SP / AN\
@ Time

PV filter: Settlng range
0.0 to 120.0 sec

PV

SP T o
/ ) —

Time

(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.

— Initial parameter display:
&t | 0:-100 to 100U

PV bias effect:

/~ PV
Time
d
PV bias effect:
New PV
/—O(Iede —?’%b' (positive)
Vv ias (positive
/* """"" SEEEEE N
!/
/
/
Time

(1) This item sets a PV bias value.

(2) The PV bias is used to compensate for input such as
“he compensation of the drift of an input value due to
deterioration of a sensor or other causes.

A new PV value is obtained by adding a bias value.

(5] G SOAK band

SPr——o——
[3.5.6 4
TM[ ~ | Initial parameter display:
=1 5U:0to 100U

G.SOAKband '
SP G.SOAKband «

Time

(1) This item sets a G.SOAK band value.

(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.

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



[6] Time proportional output cycle

Ve
[ —
™ -

"~
I

Initial parameter display:
5 to 120 sec (Relay output, 0D
model)
1to0 60 sec (Voltage output, 6D

Control output model)

Y A

A
I N\QFF time
ONtime | OFF time
1 ONt;me
IR P A N - —

Process variable

ON

OFF

PV

Proportional

band .
Turns off at all times
when a process
variable is higher
than the proportional
band.

Turns on at all times
when a process
variable is lower
than the proportional
band.

An on and off
time ratio
changes.

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

(2) f 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

Yo e L]

L= = = =1

TME'*,:;' = =1 Initial parameter display:
fs ded 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 fimit is determined by the following caiculation
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=A*C,
thus, D=20+20 if lB_AI_Z_C
=40

(Example 2) Assume that A=20, B=50 and C=40.
[B-A]=50-20
=30
40= D-B

D=20+30 if [B~A|<C
=50

thus,

(1) This item controls a

control output change quantity.

(2) The output arithmetic value is updated once every
output updats cycle 0.5 sec (twice every second).
If the manupulated variable change quantity limit is

0.5%, an output is ¢

on/off control differential

SP

T™[- =
I

hangeable 60% per minute.

Initial parameter display:
5U: 0 to 100U

ON

——{ Differential

This item specifies t

[8] Event 1 type
SPr=— 1

c £ 1 |
TM{———vfﬁ

Initial parameter 1

0: PV direct action

2: DEV (deviation)
direct action

A
SP

he on/off control differntial.

[10] Event 2 type
R

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;

( Direct action )

Reverse action

AT T
e

Event v
value
7 : !
i ON ON 1
Relay — opF OFF
action ——

Relay turns on when
even value = PV
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Relay turns off when
even value = PV



5.

PROGRAMMING. MODE

Map type programming

@ Set the segments {patterns) on the abscissa first.
© Set EV,, EV,, T, to T4, PID, guaranteed soak, PV

start, and cycle number on the ordinate.
© Set the ordinate for every segment.

O The bg} keys freely move on the map.

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

dicator.

Segment No. can be freely called by multi-keys.

Segment2 | Segment 3

Segment 4

T
1
|
!
I
|

Setting pattern

l
P I
\ o | Simple program
1 I !
1 ‘ [ ! key
Right ' Pattern ! : (m’f?}a')
| setting | (Fail 1 setting
— —_— temperature) ¢ Key
60 min 30 min 120 min value
[ ittt 3 ] 1' i (
l I(Eviev2) gar  arl 1 2{3?;;’;0
[ L1 ! i ! value
pLIt T T3 T BV call |
| .zventNo. ' - !
i display ,
[ I !
EY ! ;
L'PV event) |
(PV)900°C
PROGRAMMING MAP ! ! ! !
. @ multi-keys move freely rightward e
or leftward.
B Program values are set by [4] []
Program pattern 3
number seting | Pattern No.=3 <] Eﬂ [ . 1.4 keys after ftashing a digit
V] of the values by (] key.

@

Program pattern

Segment 1
Temperature=-50°C [ ]

o

=

©

3

< .

2 setting Time=15 min

S o}

©

o

@]

e 2

o PV event ment 1

; 4 'emperature

Q setting =Event off

>

>

Q

[

= A

o ment 1

] .

= Event Settlng viation

Q — =Event off

& Evd

7]

>

)

% &

= Time event Sesmem ]

2 " N=14 min D>

S 1 setting OFF =15 min
@ I

Time event 2 K‘gm 1 5
l setting OFF=

1=l

a] A ,
Segment 2 Segment 3
= o lemperature=1000°C
(] Jomperature=1000°C ] q. Time - 60 min L
V] v
A
ment 3
< emperature  |D»
=Not setting
4
[y
Segment 3
a—— <3 Deviation >
=-20°C
v
A A
ment 2 Segment 3
AR S o —
OFF = OFF=
v
[
Segment 2
< e
OFF=
v
-~

A
ment 4
<Q Se?emparamrez -50°C1P> f—
Jime =60 min
v
A
ment 4
d emperature | f—
=Not setting
v
A
ment 4

V),

SHff—

viation
=Event off
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(1)

PROGRAMMING MAP

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

Map Segment -
position | ltem display position ! 2 e 20 Lighting lamp
Upper X1
, SP A1 A2
displa
A tsiri:”d oy SP, TM
. Lower | rime T A1 A2
display
g No. 1 Upper | Event set *1 PV or DEV
event display | point EV1
C No. 2 Lower | Event set « PV or DEV
event display | point Ev2
ggpg ON time *t
D ?r(;;event o M
L(_)wer OFF time *1
display
gir;plear ON time *
E I\ilrzézevent o 72, ™
LOWer | oeF time 8
display
Upper | o time *
displa
F {\ij:r)léaevent o 3. ™
Lower 1 6eF time d
display
Upper | o time *1
displa :
G {\ilrﬁ;event o T4, ™
Lower | 6k time "
display
H PID group prer Group No. -
selection display
| G.SOAK Lower o Not set -
setting display | 5 € 5: Set =
J PV start Lower r o Not set *2 R,
setting display | & 5 Set T
Cycle Lower 2 -
K setting display Cycle number HC N A
(Note) *1: “— — —" is displayed, if not set.
*2: One data only is settable for every program, and data are equal for every segment.
+The frame position is specified by combining the « Program setting, change, check, and other program-

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

V&)
as {B7].

ming operations are executed by displaying

the con-

tents of each frame of the above programming map

on the displays. The vertical move (items)
zontal move (segments) of the frame of

N

and hori-
the pro-

gramming map are executed by béd multi-keys

when displayed data are not flashing. If setting or

change is not required, press key once or twice

to fiash the aimed data and change data

keys. Then, store the data by pressing l ENT

/(&
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.






