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Please read through this user’s manual to ensure correct usage of the controller and keep it handy for quick

reference.
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B Checking Package Contents

Before

using the product, check that its model & suffix codes are as you ordered.

Model and Suffix Codes

Madel Suffix code Description
CN6201 Program Temperature Controller
-R Relay output (time-proportional PID or on/off control)
Control output for standard type] ~DC Voltage pulse output (time-proportional PID)
-F 4 t0 20mA output (continuous PID)
-DI RUN/RESET switching, and HOLD program/cancel HOLD program switching
by external contacts (Notel)
Option —PV | PV retransmission output in 4 to 20mA
—-C4 | Communication function (MODBUS, PC-Link, Ladder) (Notel) (Note2)
=LV | Power Supply 24V DC / 24V AC
—AL | Dual Alarms

Notel: /RS option and /EX option cannot be specified at the same time.
Note2: When specifying the /RS option, be sure to order the required number of copies of Communication Functions

User's Manual separately.

Check the package contents against the list below.

e Program teraperature controller -------vovvo |
. Moun(ing bracket - «ccovvvveeriiiiniii ]
o UISEE'S TNATUAL v creerrrnrnmnenaine e 1
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1. NOTICE

E———
The following safety symbol is used both on the product and in this user’s manual.

This symbol stands for “Handle with Care.” When displayed on the product, the operator should
refer to the corresponding explanation given in the user’s manual in order to avoid injury or death of

A personnel and/or damage to the product. In the manual the symbol is accompanied by an explanation
of the special care that is required to avoid shock or other dangers that may result in injury or loss of
life.

The following symbols are used in this manual only.

Indicates that operating the hardware or software in a particular manner may lead to damage or result in
system failure.

Draws attention to information that is essential for understanding the operation and/or features of the
product.

B Exemption from Responsibility

Make sure that all of the precautions are strictly adhered to. Omega assumes no liability for any damage
resultin from use of the instrument in contradiction to the precautions.

Also, Omega assumes no liability to any party for any loss or damage, direct or indirect, caused by the use or
any unpredictable defect of the instrument.

) M-4565



2.

WHAT IS ON THE FRONT PANEL?

) ’//
L0000,
. h.
§ 9
i.~ || ~comEea* RUMN RESET
B Monitoring Parts
Name Function
a. | PV disolay (red) Indicates PV (measured value) and character information such as parameter codes and
error codes. Indicates PV and “AT” alternately during Auto-tuning.
b. | SPdisplay (green) Indicates SP (target setpoint), segment no., remaining segment time and parameter setpoints on SP display.
¢. | SEG lamp {green) Lit when the value of segment no. or remaning segment time is displayed.
d. | EV1.EV2 lamps (red) EV1: Lit when event | (PV event | or Time event 1) is activated.
EV2: Lit when event 2 (PV evnet 2 or Time evnet 2) is activated.
e. | RUN lamp {orange) Lit while the operation mode is “RUN".
Flashing while the operation mode is “WAIT”.
f. | HLD (1old) lamp (green) Lit while the operation mode is “HOLD”.

Opereting Parts (See 7. Key operations)

Name Function
¢. | Data change key (or Reset key)| ¢ Pressing this key for more than | second (in operating display) stops (resets) the
program operation.
¢ mzsmb ¢ Changes the program setpoints(SP) and the parameter setpoints.
¢ Pressing this key increases the parameter setpoint.
Holding down the key will gradually increase the speed of changes.
h. | Data change key (or Run key) | ¢ Pressing this key for more than 1 second (in operating display) starts (runs) the program
‘C operation. A )
¢ Changes the program setpoins(SP) and the parameter setpoints.
RuR ¢ Pressing this key decreases the parameter setpoint.
Holding down the key will gradually decrease the speed of changes.
i | SET/ENT key » Switches the operating displays @, @ and @.
(data registering key) * Registers the data value changed using the data change keys.
/SET/ENT * Switches between parameter setting displays sequentially.
6\ & > * Pressing the key for 3 seconds or longer in the operating display retrieves the operating
parameter setting display.
* Pressing the key for 3 seconds or longer in operating, setup or program parameter
setting display transfers back to operating display ®.
M-4565




3.

A

A

INSTALLING THE CONTROLLER

To prevent electric shock, the source of power to the controller must be turned off when mounting the
controller on to a panel.

To install the controller, select a location where:

1. No-one may accidentally touch the terminals; 6. There are no resulting magnetic disturbances;
2. Mechanical vibrations are minimal; 7. The terminal board (reference junction compen-
3. Corrosive gas is minimal; sation element, etc.) is protected from wind;

4. The temperature can be maintained at about 23°C 8. There is no splashing of water; and

with minimal fluctuation; 9. There are no flammable materials.
5. There is no direct heat radiation;

Never place the controller directly on flammable items. :
If the controller has to be installed close to flammable items or equipment, be sure to enclose the controller
in shielding panels positioned at least 150mm away from each side. These panels
should be made of either 1.43mm thick metal-plated steel plates or 1.6mm thick

uncoated steel plates. " 150mm,

al 1 SOmm: 150mm

[ ~ 30° (MAX) T ssomml

@®MLlount the controller at an angle within 30° from horizontal with the screen facing up-
ward. Do not mount it facing downward.

B Mounting the Controller

<:t' into position.

Panel 1. Affix the bracket over the back 2. Push the bracket to the panel,
> end of the controller. and then secure the bracket

CNi3201 Bracket

[ How to remove the bracket ]
To remove the bracket, push down the center of the upper and lower parts
of the controller softly. The bracket is released from the latch.
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4.

PANEL CUTOUT DIMENSIONS AND

EXTERNAL DIMENSIONS

A

Splesh-proof construction is not available when the side-by-side close mounting method shown in the fol-

low ng figures, is chosen for any of the controller.

1. General Mounting

2. Side-by-side Close Mounting

(Splash-proof construction is unavailable)
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5. WIRING

A\

1} Before you start wiring, turn off the power source and use a tester to check that the controller and cables

are not receiving any power in order to prevent electric shock.

2) For safety, be sure to install a circuit breaker switch (of 5A and 100V AC or 220V AC, and that con-
forms to [EC60947) near the instrument so as to be operated easily, and clearly indicate that the device
is used to de-energize the instrument.

3) Wiring should be carried out by personnel with appropriate electrical knowledge and experience.

A

1) Use a single-phase power source. If the source has a lot of noise, use an isolation transformer for the

primary side and a line filter (we recommend TDK’s ZAC2205-00U product) for the secondary side.
When this noise-prevention measure is taken, keep the primary and secondary power cables well apart.
Since the controller has no fuse, be sure to install a circuit breaker switch (of 5A and 100V AC or 220V
AC, and that conforms to [EC standards) and clearly indicate that the device is used to de-energize the
controller.

2) For thermocouple input, use shielded compensating lead wires. For RTD input, use shielded wires which
Fave low resistance and no resistance difference between the 3 wires. See the table given later for the
specifications of the cables and terminals and the recommended products.

3) The control output relay cannot be replaced even though it has a limited service life (100,000 relay con-
tacts for the resistance load). Thus, an auxiliary relay should be used so that the load can be turned on
end off.

4) When using an inductive load (L) such as an auxiliary relay and solenoid valve, be sure to insert a CR
filter (for AC) or diode (for DC) in parallel as a spark-rejecting surge suppressor to prevent malfunctions
or damage lo the relay.

5) When there is the possibility of being struck by external lightening surge, use the arrester to protect the

A\

Always fix a terminal cover bracket to the CN6201 program temperature controiler before wiring if an

insturment.

opt.onal anti-electric-shock terminal cover (part number: LA0OOFB) is used.

6 M-4565



® Recommended Terminals

Use M3.5 screw-compatible crimp-on terminals with an insulating sleeve, as shown below.

g 3.7mm L @3.7mm

] a _—

g 3 )

- —

¢} [=}

IS IS

£ E| T—r—

M~ ~

Universal input-selectable

ﬂ NOTE Measured Value (PV) Input  inputtype
Do not use unarsigned terminals as relay terminals. TC input RTQ Input DC mV or V Irput

PV or Time Event OQutputs
O—EIH» €v2 — §> Eé] g @‘_L_..
Ev1 r oMo
; COoM T ® ’

v 41020 mA DC Receiving 4-20 mA DC Current

™77 Ssignals with the Controller
When F/RET"
is spacified.

PV Ratransmission Output

* When receiving 4-20 mA DC current signals,
set the PV input type to 1-5 V DC (setpoint 227}

Note: Connecting a 250 {1 resistor to the terminals is
optional.

{

RS-465
[Ji] RSB(+)
[ msa()

[ég sG

When /RS is spacified

& CAUTION
Power Supply
T

! To prevent damage to the controller,
never provide 100-240V AC power suoply
’_l for power supply AC/DC 24V model (when
AC/DC 24V “/V24" is specified).
P

m [1d]
100-240V AC when /V24 oplion is specifed. ﬁ NOTE

The (+) and @ stand for the polarity
Control Output for DC24V powsT supply.

Exteinal Centact Inputs Relay Contact Qutput | Voltage Pulse Output 4 to 20 mA Output

HOLC
[3 > .
[am Starts program (RUN) when DI=ON R '

COM | Rese's program (RESET) when Di=OFF. @@ - E;s]@ -
[Q— {model UP150-RN) {madel UP150-VN) {model UP150-AN)

When “/EX" 15 spec fied. Specity one for the output signal type.
Can be used when IS parameter is ON.

If the power is turnei! on, when the RUN/RESET external contact

inputis ON, the cont'oller is ir runnig state. But Hold/Cancel

hold external contact input is ON, the controtler s in cancelling

state.

HOLD program when DI=ON,
Cancel HOLD program when DI=OFF.
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6.

Measured;Value (PV) Input

® Input: 1 point
@ Input type: Universal: can be selected by software
® [nput accuracy rat 23 32°C ambient temperature)
® Thermocoup e: £2°C 1digit
However,
* £4°C for thermocouple input =200 to —100°C
*» £3°C for thermocouple input 100 to 0°C
“C for types R and S (29°C for @ to 500°C)
* +9°C for type B {accuricy is not guaranieed for 0 to 40¢°C)
® RTD: £1°C t1digit
oVoltage(mV. V) H0.3% t1digit
® Sampling period for measured value input: S00ms
@ Bum-oul detection: Functions for thenmocouple or RTD input
(hurn-cut upsca ¢ only: cannot be switched off)
@ Input resistance: (M or greater for thermocouple
or DCmV input Approx. IMQ for DC V input
® Muximum allowable signal source resistance :
2500 fer thermocoupic or DC mV input
2k for DC V input
@ Maximum allow.ible wiring resistance for RTD input:
10{0wire (The resistince values of three wires must be the same.)
® Allowahle input volta e: £10V DC for theemocouple or DC mV input
+207 DC for BC V input
® Nouse rejection i Lio: Normal mode noise: Min. 40dB
(50/60Hz2) Common mode noise: Min, 120dB
(Min. 90dB ton DC V input)
@ Errar of reference | nction compensation:+1.5°C (at 15-35°C)
20°C at 0-50°C)
The reference junction comsensation cannot be switched off.
@ Applicable staadards
Thermozouple and resistance temperature detector(RTD)
JISAEC/DEN (IT490)

m ting (SP) Output

SP (target setpoit) will be output in 3 seconds
after the change.
@ Output: 1 point
® Outpul type: Current cutput
Output signal: 4 10 20mA current output
Maximam load 1 an.e: 60062
Output accuracy +0.3% of spun
fat 27+2°C imbient temperature)

Alarm Functions

W Alarm Functions

@ Alarm types: 22 types

{waiting action can be set by coftware):

PV high limit, PV low limit, Deviation high
limit, Deviation low limit, De-energized on
deviation high limit, De-encrgized on deviation
low limit, Deviation high and fow limits,
Deviation within high and low limits, De-
energized on PV high limit, De-energized on
PV low limit, Fault diagnosis output, FAIL

output

® Alarm output: 2 relay contacts
Relay contact capacity: [A at 240V ACor 1A
at 30V DC (with resistance load)
(COM terminal is common)
Note: The alarm output relays cannot be replaced by users

Retransmissio put

® Qutput signal: Measured valuc in 4-20mA DC,

can be scaled.

® Maximum load resistance: 6002
@ Qutput accuracy: H).3% of span
(at 23+2°C ambient temperature)

Safety and EMC Standards

@ Safety: Compliant with [EC/EN61010-1:
2001, approved by CSA 1010, approved by

UL508.

Installation category : CAT. If (IEC/EN61010.
CSA1010) Pollution degree : 2
(IEC/EN61010, CSAI1010)

Measurement category : I (CAT. 1:

IEC/EN61010)

Rated measurement input voltage : 10V DC
max.(across terminals), 300V AC max.(across

ground)

Rated transient overvoltage : 1500V (Note)
Note : It is a value on the safety standard which
is assumed by IEC/EN61010-1 in measurement
category I, and is not the value which guarantees

an apparatus performance.

Caution: This equipment has Measurement
category I therefore do not use the equipment
for measurements within measurement

categories I1, T and TV.

i

.

emal Wiring

A

T
Entrance 4 N\
Cable 3 a
out _‘@”E
|~ H
Mecaastuel&n'\yem Description Remarks
1 lcaT | For measurements performed on
" | circuits not directly connected to MAINS.
For measurements performed on | Appliances,
2 |CAT2 | circuits directly connected to the | portable equipments,
low voltage installation. ele.
3 |ca3 For measurements performed in | Distribution board,
| the building installation. circuit breaker, etc.
4 lcaTa For measurements performed at Overhead wire,
| the source of the low-voltage installation. :?cble systems,

M-4565

® EMC standards: Complies with EN61326.
The instrument continues to operate at a
measuring accuracy of within 220% of the

range during tests.

HARDWARE SPECIFICATIONS

Power Supply and ﬂm

BPower Supply

Tiated at [00-40VAC (210%)
. ACIDC 24V, 2010 29V of
Power | Voltage allowable range when
supply V24" s specified.
Frequency 50 or 60Hz

BVA max. (4W max )
3W max. when

"IV24” is specified.
Non-votatile memory
wionin B T 0y A
voltage {See Notes | and 2) for | minute
Insulation | Between primg:y terminals
resistance | 20d secondary teminals

Maximum power consumption

Mcmory

20MQ or morc at

(See Notes | and 2.) J00V DC
Note |: The primary terminals are the power supply terminals and
alarm output terminals.

The secondary terminals are the analog input and output terminals.
Note 2: AC/DC 24V terminals are secondary terminals.

M Isolation
The bold lincs below indicate reinforeed isolation, and
the broken linc indicates functional isolation.
® Power supply
terminals AC/DC 24V
(When "/V24" s specified)
EeErsEEEE
® Measured value input

@ Power supply
terminals
(100-240V AC)

@ Alarm output
terminals
(2 relay contacts)

-
@ Manual setting output
terminals : 4-20 mA
® Retransmi

Note: The measured valuc input terminals is isolated from the
internal circuit.

Construction, Mountin

@ Construction: Dust-proof and drip-proof front
panel conforming to IP63.
For side-by-side closc installution the
controller loses its dust-proot and drip-proof
protection.
® Casing: ABS resin and polycarbonate
@ Case color: Black
® Weight: UD310 - approx. 200g
UD320 - approx. 300¢g
UD350 - approx. 40(g
® Mounting: Flush panel mounling
® Wiring: Screw terminals

Environmental Conditions |

B Normal Operating Conditions

® Warm-up lime: At least 30 minutes

® Ambient temperature:0-50°C (0-40°C when
mounted side-by-side)

® Rate of change of temperature: 10°C/h or less

® Ambient humidity: 20-90% RH (no condensation allowed)

® Magnetic field: 400A/m or less

@ Continuous vibrations of 5 to 14Hz: Amplitude of 1.2mm or less

@ Continuous vibrations of 14 lo 150Hz: 4.9my/s2 (0.5G) or less

® Short-perind vibrations: 14.7m/s2 (1.5G) for 15 seconds or less

@ Shock: 98m/s2 (10G) for 11 milliscconds or less

® Mounting angle: Upward incline of up to 30
degrees; downward incline is not allowed.

@ Altitude: 2000m or less above sea level

M Maximum Effects from Operating Conditions

(1) Temperature effects

@ Thermocouple, DC mV and DC V input: £2uV/°C
or 20.02% of F.S./°C. whichever is larger

@ Resistance temperature detector: 20.05°C/°C

@ Analog output: #0.05% of F.5./°C

(2) Effect from fluctuation of power supply voltage

(within rated voltage range)

® Analog input: 20.2uV/V or 20 002% of F.S./V.
whichever is larger

® Analog output: $0.05% of F.S. /V

MTransportation and Storage Conditions

® Temperature: —25 to 70°C

® Humidity: 5 to 95% RH (no condensation allowed)

@ Shock: Package drop height 90cm (when packed in
the dedicated package)



7.

A\

KEY OPERATIONS

To prevent electric shock, the controller should be mounted on the panel so as not to accidentally touch the

terminals when power is being applied.

(1) You can move between the parameters in each parameter setting display using the @ key

(2) To change the parameter setpoint,

(1) Change the display value with the -:u-

<

(V=T

(i) Presstie @ key to register the setpoint.

key (the period flashes).

(3) In the operating display (D , @ or . pressing the @ key for at least 3 seconds retrieves the operaling parameter setting

display.

(4) In the operating parameter setting display, pressing the @ key for at least 3 seconds transfers back to the operat-

ing display D).

Registering the parameter PRG to *1” retrieves the program parameter setting display.

Registering the key-lock parameter LOC to “~1” retrieves the setup parameter setting display.

(5) In the setup parameter setting display, pressing the @ key for at least 3 seconds transfers back to the operating display d)

(6) In the program parameter settting display, pressing the @ key for at least 3 seconds transfers back to the

operating d splay (D).

® CN6201 Measured input Ranges

A\

Input type [ Range (°C) Range code (C Range (°F)  |Range code (F|
Unspecified OFF
—270to 1370°C 1 —300 to 2500°F 31
0.0 to0 600.0°C 2 32.0t0 999.9°F 32
0.0 t0 400.0°C 3 32.0to 750.0°F 33
-199.9 10 200.0°C 4 —300 to 400°F 34
" J —199.910999.9°C 5 =300 to 2100°F 35 -—
= T —199.9 to 400.0°C 6 30010 750°F| 36
g E ~199.910999.9°C 7 -300to 1800°F| 37 oo
g R G 10 1700°C 8 32t03100°F 38 ool
2 S 0 to 1700°C 9 3210 3100°F 39
= B 010 1800°C 10 32103200°F| 40 e
N -200to 1300°C 11 =300 to 2400°F 41
L —199.9 t0 900.0°C 12 —300 to 1600°F 42
U =199.9 t0 400.0°C 13 -300 10 750°F 43
Platine] 2 0to 1390°C 14 32 to 2500°F 4
—199.910850.0°C 15 —199.9 10 999.9°F 45
A 7 1 A Y For example, (o select
o : : — thermocouple type J (°F),
-19.91099.9°C 18 —199.9 t0 999.9°F 48 set the range code to 35
JPL100 —199.9 to 500.0°C 19 '
“?;0 Oto 100mV 0.0 to 100.0 20
=| 005V _ 0.000 to 5.000 User scalable 2!
C [ to 5V 1.000 to 5.000 22
Qf 0te 10V 0.00 0 10.00 23

At power-on, the program temperature controller displays the operating display @), but if the measured
inpu! type setting remains OFF, “IN” appears. In this case, press the S key to display the measured input
rang: code you want to use, then press the vy key to register it. (Refer to the flowchart on page 12 and
13.)
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A

The controller is shipped with the parameters set at the factory-set defaults. Check the default values
against the “Parameter Lists” in the page 14 and 15, and change the parameter setpoints that need to be

changed.

This sectior explains how 1o set and register parameter values.
The procedure for changing Control Mode (CTL) can be found on “Changing Control Mode (CTL).”

You can set the other parameters in the same way.

There are no parameter displays for parameters specific to functions, such as the optional external contact inputs

functions, if they were not selected at ordering.

M-4565

H Changing Control Mode (CTL)

Step 1:

Presis the &2 key for at least 1
second to reset the program
ope-atior, and confirm that the
CN5201 shows the operating
display U5, 2 or @.

Confirm that "RUN"
lamp is nat lit.

Step 4:
When On/off control mode is
required, press the (7 key to

change control mode to On/off.

Step 2:

To enter the operating pararneter

sctt ng display, press the

key for ar least 3 seconds.

* “PRG" parameter appears in
the PV display.

Step 3:

Press the key once to

display "CTL” parameter.
In this example, PID control mode |[*™
1s selected.

Step 5:

Press the key once 1o

register the setting.
Control mode is now changed.

To return to the operating display
@, press the @ key for at least
3 seconds.

The period goes out.

Changing certain setup parameter may atomatically initialize the operating parameters. Therefore, after

you change the setup parameters, always check the operating parameter setpoints to find out if appropriate

values have been set for them. If the operating parameters have been initialized, set them to their appropri-

ate values.

10
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Vihen input range code has been alreacly set, the
cperating display (1) shown below appears.

J No is displayed, Yes
,,,,,,,,,,,,,,,,,,,,,,,,,,,, f | el ?
' Operating Display '
! Measured input Measured input Measured input i
N PV value{PV) valus(PV) | v
N i
' [
' SEG lamp is Jit Remaining I
| sagment time ! @ NOTE
i Segment No. “hour,minute® or | —
\ al present minute,second !
.
i —> '
| D |
‘ Operating dvsplay@ ) =
! )
I ! 53
I , —————|
L e e . ; 2
When “In" appears, press the
key to display the measured infut
Note Nots: If no key is pressad for a period of range cade you want to use, then
Pross the Press the Press the two minutes or mare while in the )
5 key for key for operating, setup of program press the key to register it.
'0‘:“3‘ .:VS( at least 3 seconds. at least 3 seconds.) parameter setting dispiay, the After this operation, the controller
a (To operating (To operaling cantrolter automatically retums to h h disol
3 seeconds. opsrating display . shows the operating display (7).

(°-17 to enter the setup parameter setting '
display. But it "LOC=2" is already set, the !
parameter value can not be changed by setting
"tOC=-1" only. To change the parameter value, |
set "LOC=0 or 1" at first (for disabling keylock),

LOC=-1" once agan. :
s

)
i
i ' i |
: ! I I
| ' i i
i ! R i
1 ! D — :
I T Displayed when the ) \
! E‘HG operation mode is *Reset” ! <‘ > i
| ! | i
I ! I ]
| GNPy Topran e o !
E I
i value ! | Prossthe | ok !
I ! I DP I
| (PAG=0 ! | key H
| 1 | RH Displaysd wher DC voltage H
| Press the ! | tomove input rangs code is set |
! HOLD ! i betwoen tams| |
! ke Displayed when H i RL '
. 1o rove the operation mode ' ! g B !
! between ften .| ADV is "RUN". ! : '
I I !
i
: = : 1 3 !
! [c] ! ; SPH :
I = ! |
! | P I
I CTL=PID GTL=ONF ' | SPL !
! {P1D contr (or/off ' i I
I centrol) | ! '
I ! i i
H Displayed when H ' T™MU '
. AT 'f the operation mode H I H
! is “RUN" . i |
H I
H P : ! | __T—= '
| | | ! RTH ! !
| 1 ! Displayad for tra /RET option. '
! D ! ) RTL I
) 1~ I
I N ¥ 1
: Ys ! ) I
1 B b 1
1 ¢ ’ 1
I I~ ' ' Not displayed when CTL=ONF H
| } Displayed when I=OFF | ! sc {on/off control) :
— .
1 : | :
i I
: | ! DR i
1 ! I 1
| = Displayed for ime- H ! !
i [ET } proportional PID zontrol \ ! !
' ! | m }D\splayed for the /EX option )
1 i ! e ,
i f— — ' i I
: ! i I
: :
! L 4 f ! PSL i
i ! 1
FL ! | Al !
‘ hon LOC=—1, ' | DR H
. 3S transfers to the | ! BPS I
\ selup parameter I Displayed for the /RS option !
: LOC i ' i PRI '
: setting display ' | ;
, ' ! STP '
' i I
I ! h DLN
! <oo: 777777777 ! i T '
[TTTTTTTT Ty I i
I
i : i i
I :
| Y ; !
I ! I
I I I
i ' !
I )
I I
I \ |
I i 1
. . ! )

__________________________________________ ﬁ NOTE

Changing certain setup paramerers may
automatically initialize the operating
parameters. Therefore, after you change the
setup parameters, always check the operating
parameter settings to find out if appropriate
values have been set for them. If the operation
paramelers have been initialized, set them to
their appropriate values.
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Note: If no key is prassed for a period of
two minutes or more while in the
operating, setup or program
parameler seiting dispiay, the
controlier automatically retums to
operating display (D).

Note

Press the

key for
at least 3 seconds.
{To operating

3 Program Parameter Setting Display
[:] ) : Press the

key

to move
betwaen items.

SSP
STC EVi=0 EVi=1
o Somari 1| SP1 ALl

segment 1

segment 15

segment 16

i

I

|

|

i

) 1

i |

! 1

| i

i 1

i segment time } i

! ot segment 1 | TM1 Pyewet1 ]| Al L'L“:m ‘{ EON1 |

| SP2 }segmen( 2 HY1 EOF1 !

' TM2 :

A ‘ sP3 } '

NOTE ' segment 3 H

n program pa-ameter sefting dispiay, ! T™M3 Ev2 i
I TMA” (n=1 151 to OFF. | - ]

mwmv(:uer ppesto Bt ; SP4 }segmem . EV2=0 Eve=1 1

) T™M4 AL2 '

\ [

E SP5 }segmenl 5 Pvewnet2{| A2 2;":3( 4 EON2 !

! ™S HY2 EOF2|

| SPé segment 6 “

\ TMé6 !

) I

: SP7 N cegment7 ;

i T™M7 :

i Sp8 segment 8 E

; T™S !

: SP9 } \

. segment 9 i

' TM9 !

)

: SP10 segment 10 b 1

i TM10 .;c :

) 1

: SP11 segment 11 :

i TM11 :

) SP12 segment 12 WTZ i

! TM12 :

i SP13 segment 13 i

I TM13 i

. 1

i SP14 }ssgmam 14 H

i 4 :

3 } !

i 5 |

. } |

; I

\ I

H I

H I

H I

| I

| t
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B Parameter Lists
(1) Operating Parameters

program parameter seting display.

Parameters changed rather frequently during operation,
When creating a program, set the prameler PRG=1 to display the  Nympers in () are the panmeter sctpoints that apply when the
communication function is used. Ex. OFF(@), ON(1)

b

band

measured input range (scale) span

range (scale) span

Code Name Setting range and unit Defauit User setting |
™7 " Program 0: Go to “CTL” setting display.
It ) g display
. ,- ,- ¥ parameter 1: Enter the program parameter setting display 0
PRG — setting (Displayed when a program operation is stpped.)
'Y ! { OFF(0): Cancel Hold
,., ,. -' Program hold | ON(1): Hold OFF(0)
HOLD -' ,- L (Displayed when a program operation is started.)
- OFF(0): Not execute advance
Segment
'-' '-‘ "-' az::::; ON(1): Execute advance OFF(0)
apv Fl _' _' (Displayed when a program operation is started.}
'l ) . ONF(0): On/off control
e L C L Control mode | pypy}y: PID control PID(1)
- OFF(0): Stop auto-tuning
'-' '- Auto-tuning ON(1): Start auto-tuning OFF(0)
AT U ’_ (Displayed when a program operation is started.)
"' Proportional 1°C/°F to the temperature that corresponds to 100% of the | 5% of measured input

1 to 3600 seconds;

on/off controt

measured input range (scale) span

I [‘ Integral time | OFF(0): No integral action 240 seconds

D L", :i);reivalive :);?F?ggol\;ziizr:?\'s;tive action 60 seconds

VK ’—-, ’— Manual reset ~100 to 100% 50.0%
NI Hysteresis for | 0°C/°F to the temperature that corresponds to 100% of the 0-5% of measured

input range (scale)
span

'- [} Control output
- 2
cr L ,- cyele time 1 to 240 seconds 30 seconds
"' ! PVi fil OFF(0
a 1 input filter | OFF(0). I to 120 seconds (0)
_ . . . 0% input
L’ " PV input bias | —100 to 100% of measured input range (scale) span o of measured inpu
BS L' _‘ range (scale) span
0: No key lock %Nolc)
1: No key lock (Notey
_ 2: Prevents all parameter changing operations
' ' =1: SeL”-1" to cnler the sclup parameler seuing dispiay.
- Key lock But if "LOC=1 or 2" is already set, the parameler value can 0
' ’ (] L not be changed by setting "LOC=-1" only. To change the
- p};xrumclc{-{)u(ljuc,lsc\ "LOC=(" at {irst (for disabling keylock),
- then set | =-1" once again.
1.OC (Note) Both 0 and 1 are No ﬁcy lock.

13
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(2) Setu]) Parameters Parameter rarely changed in normal use after once having been sct.

Numbers in () are the parmeter setpoints that apply when the
communication function is used. Ex. OFF(), ON(1)

Code

Name

Setting range and unit

Default

User setting |

Measured input
type

1 t0 23, 31 to 48 (See measured input range code list.) (See page3)
OFF(0): No input

(If no measured input type is specified at the time of ordering,
you must set the measured input type.)

OFF(0) or
the input range code
specified with order

Decimal point

0: No decimal place (nnnn) (Displayed at voltage input)

' ' " T I: One decimal place (nnn.n)
DP ,-, ’- position Of 2: Two decimal places (nn.nn) !
- measured input | 3 Three decimal places (n.nnn)
! Maximum valuej (Displayed at voltage input)
P 'L" of measured | (RL + 1) to 9999 Py BP0 000
RL input scale
J Minimum value (Displayed at voltage input)
’- ' of measured 1999 to (RH -1) 0.0
RI — input scale
'- '-' I Maximum value | (SPL+1digit) to max. value of measured input range (scale). Maximum value of
-, ,_‘ ’ ,' of program Min value of measured input range (scale) to (SPH-1digit) measured input range
SPH .t setting range Unit:°C/°F (scale)
Note that SPL<SPH -
Il ] Minimum value | place fimits on the program setting range within the measured | Minimum value of
Tl of program input range (scale) to prevent a program setpoint from being measured input range
SPL .= — | setlngrange beyond the limits of setting range by mistake. (scale)
I "t . Sets the time unit of a program.
- = Program time | 0: hour,minute 0
T™MU L. It L’ unit 1: minute,second
Temperature input : Within measured input range
Voltage input : (RTL+1digit) to max. value of measured input
Max al scale (RH) ] B i e
'_ I_' ofa[-;?;:g:n‘j:s:lsn Min. value of measured input scale (RL) to (RTH-1digit) Ma)\]mum_m]uc of
'l | However, RTL<RTH measured input range
RTH b output Wirimam value Maxium vake (scale)
of measured input of measured ingut
range (scal) range {scale)
Moasured input cange | i
RIL RIH
PV rangeY Y
Minimum value Factoy s defa) RTL ATH Minimum value of
’- ,' , of retransmission ov ange 4 ¥ measured input range
RTL - = | outpu (ahorscaingy - F— i {scale)
4mA 20mA
PV retransmission output ¥ v
(4 to 20mA)

Cr SUPER ON(1): Uses the SUPER function OFF(O
SC {1 function OFF(0): Does not use SUPER function ()
i _ Direct/reverse | 0: Reverse action
DR 11 action 1: Direct action 0
OFF(0):Function of /EX does not work
ON(1):Terminals (3)-(5) Hold when DI=ON
11 1~ | Difunction Cancel hold when DI=OFF
. '-, [ ', selection Terminals (4)-(5) Start program operation when DI=ON [ OFF(0)
bis - & - Stop program operation when DI=OFF
Note: When DIS=ON, the operation mode can not be changed by
key operation. However, only the RESET key is operable.
0: PC-link communication
s Protocol 1: PC-link communication with sum check
. r]o 0‘?0 2: Ladder communication 0
psi. B _IL | selection 3: MODBUS in ASCII mode
4: MODBUS in RTU mode
— 1t099
Il I _ | controller However, the number of controllers that can be connected per 1
ADR L '—‘ J address host device is 31 at the maximum.
el 2.4(0): 2400 bps
S Ly aud 1o 4.8(1): 4800 bps 9.6(2)
pps NI _p | Bavdre 9.6(2): 9600 bps
'—, ! NON(0): Disabled
P Parity EVN(1); Even parity EVN(])
12 O Y B | ODD(2): Odd parity
STP L' ,"' "-' Stop bit 1 or 2 bits 1 bit
1 7 or 8 bits
L n Data length * 8 bits when ladder, MODBUS (RTU) 8 bits
DIN L8 i « 7 bits when MODBUS (ASCIl)
M-4565
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(3) Program Parameters

Parameters for creating a program.

Numbers in ( ) are the parmeter setpoints that apply when the
communication function is used. Ex. OFF(0), ON(1)

Code: Name Setting range and unit Default User setting
,: ':T '-' Starting target | 0 to 100% of measured input range (scale) span m«i:;:z:ei:ful range
setbol . oo s
sSSP ‘, _" setpoint Unit:°C/°F (scale) p 2
0:Program operation begins with the starting target setpoint,
1:Ramp-prioritized PV start
g N {program operation begins with the PV value by giving
'l Start code priority to the ramp of segment 1)
STC —' — L 2:Time-prioritized PV start
(program operation begins with the PV value by giving
priority to the time of segment 1)
— . Min. value of
'_ L' ] Target setpoint 1 0to 100% of measured input range (scale) span opsjop: | measured input range | Use the table blow
SPI " ] { Unit:°C/°F (scale)
| I e 1| OFF(-1) 0r .00 10 99.59 (hour,min. or mn,second)
T™I '- It Segment time | Time unit is to be set in "TMU” parameter. OFF(-1) Use the table blow
*Note
17 ;- . 0 to 100% of mes di t 1 Min. value of
SPi6 ':' 'L’ ’L_' Target setpoint 16 o s of measured input range (scale} SPanUlliti°C/oF Erslzgls:)red input range | Use the table blow
/] - ] I- - - OFF(-1) or 0.00 to 99.59 (hour.min. or min,second)
TMI6 ’: ,.' { L-' Segment fime 16 100 yiivis to be set in "TMU” parameter. OFF(-1) Use the table blow
’: L’ [] 0: PV event
EV1 L '_' ' Event I type I: Time event 0
'_-" ] ) OFF(0) or 1 to 10 (see the table of PV event function list 1
ALl N} ,_ { PV event 1 type| i) User's Manual for Programming/Operation)
— * PV alarm: Min. value of measured input range (scale) to
’_’ { PV event | Max. value of measued input range (scale) mea::u\;;;ldug of
: . va " = ! 3 input range
Al ’ ' ' setpoint « Deviation alarm: -100 to 100% of measured input range (scale)CS})alx: (scale) (PV alarm)
Unit: °C/°
i ; . 3 ; | 0.5% of measured
. "_" '_,' 'l E)\//s;\::; t 0 to 100% of measured input range (scale) Spd“Unir"C/f‘F input range (scale)
P A ) span
'- - { Time event | OFF(-1) or 0.00 to 99.59 (hour,min. or min,second) OFF(-1)
EON 1‘_ ’_ It 1 on time Time unit is the same as that of the program.
': . ': { | Timeevent} OFF(-1) (Note) or 0.00 to 99.59 (hour,min. or min,second) ~
; ! A OFF(-1)
EOFI L ,_" § | off time Note: Time event | does not stop when “OFF " is set.
'- Ll -, 0: PV event
EV2 ’- ,_' L Event2 type 1: Time event 0
’-' ] -’ . | OFF(0) or | to 10 (see the table of PV event function list
a2 TIL L PV event 2 type in User's Manual for Programming/Operation) 2
— ¢ PV alarm: Min. value of measured input range (scale) to | Max. value of
11 PV event 2 Max. value of measued input range (scale) measured input range
A2 I L setpoint ¢ Deviation alarm: -100 to 100% of measured input range (scale) span | (scale) (PV alarm)
Unit: °C/°H
'_' '__’ j PV cvent 2 0 to 100% of measured input range (scale) span ?HSZ: :afnm:?:gjg)
HY2 I A0 hysterisis Unit:°C/°F spl:n 13 ¢
" " Time event 2 OFF(-1) or 0.00 to 99.59 (hour,min. or min,second) OFF(-1)
EONZ I NI IN on time Time unit is the same as that of the program.
C PAC L Y
'_- . '_- j Time event 2 OFF(-1) (Note) or 0.00 to 99.59 (hour,min. or min,second) OFE(-1)
EOF2 b= Ly off time Note: Time event 2 does not stop when “OFF " is set.
[} “' 0: Reset
1L Junction code | 1: Hold 0
JC - - 2: Repeat (repeat endlessly)
L’ "' - Wait zone OFF(0) or 0 to 10% of measured input range (scale) span { OFF(0)
WIZ = = -
*Nole: » The setting range (scale) and unit of SPn (n=2 to 15) are same as those of SP1 (and SP16)
* Tte setting range (scale) and unit of TMn (n=2 to 15) are same as those of TM1 (and TM16)
W User Setting Table of Target SP and Segment time
n=1 | n=2 | n=3 | n=4 | n=5| n=6 | n=7 | n=8 | n=9 | n=10 | n=11| n=12{ n=13 | n=14| n=15 | n=16

SP n (n=1to 16)

TMn{n=1to 16
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H Description of Parameters

Parameter

Function

Parameter

Function

Control moce

CTL

UP150 has two control mode.
Select one from the following:
a. PID control (PID}

b. On/off control (ONF)

Manual rese:

You can set this parameter only for control
without an integral action (when registered as
CTL=PID and I=0FF). The controller outputs the
manual reset (MR) value when PV=SP. For

Decimal point
of measured
input

DP

Madmumdminimum

For DC voltage input, the input signal can be scaled for the
particular engineering unit. For example, if you set the input
type (IN) at range code 22, the initial range is 0.0 to 100.0.

a. Using DP, set the decimal point position fit for the
engineening umit you want to use. (In the example below,
the 2 digits to the right of the decimal point)

b Next, register the scale values of the measured input scale using
RH and RL. (In the example below, RH=10.00 and RL=0.00)

MR example, if you set MR=50%, the controller value of measwred | 90 {™V) Initial scale 1000 (5V)
outputs (OUT) 50% when PV=SP. input scale ' '
) Measured input scale \
Hysteresis for For on/off control {(CTL=ONF), you can set a RH! ! (after being scaled) '
on/off control hysteresis around the on/off point (SP) to prevent RL .00 (RL) 10.00 (38
Challering Register the decimal point position using DP.
SUPER The SUPER function is effective in the following cases:
On/ofl point (Program SP) function a. An overshoot must be suppressed.
selection b. The rise-up time needs to be shortened.
ON T .
l c. The load often varies.
OFF ; Hysteresis Note !: The SUPER flfnctlon will not work when
HYS — on/off control is selected, or [ or D
constants is set at OFF in PID control.

—‘ Note 2: For some types of systems, the SUPER
Control output | The cycle time is the period of on/off repetitions of function may not be so useful. If this is
eycle time a relay or voltage pulse output in time proportional sC the case, turn off the function.

PID control. The ratio of the ON time to the cycle
time is proportional to the control output value.
DI-function * When DIS=0N, Mode can be switched by only
Cycle time . selection external contact input signal.
tON [
cT I ON :HOLD, OFF : Cancel HOLD
—_— 1OFF 0<— ON:RUN,OFF: RESET
PV input filter | This function should be used when the PV display
value may fluctuate greatly, for example, when the
measured input signal contains noise. The filter is * In order to switch the Mode by key operation,
of the first-order lag type, and FL sets the time OFF must be set at DIS.
constant. If a larger time constant is set, the filter DIS Note: UP150 can be SWi'CFEd into TRESET”
can remove more noise. mode by key operation even if DIS=ON.
Input 2-seconds filter  10-seconds filter Hysteresis for | The PV events are output as relay outputs. Since a
S PVevnets [ and 2 relay has a limited service life, excessive on/off
actions will shorten the life of a relay. To prevent
FL Tt '" this. you can set a hysteresis band for both PV
evnets 1 and 2 to moderate excessive on/off
. . . . . actions .
PV input bias This function adds a bias value to the measured
input value, and the result is used for display and
control computation. HY1 ’
i valucmsxdethmmmller] = Imeasured input valusl + LPV input biasl HY2
Time event n* | The time event feature begins countdown when a
This function is useful for carrying out fine on time program starts running, and after the elapse of a
BS adjustment when the PV value is within the n*=1or2 presel time, output an on-time event signal
required accuracy but it differs from the value (contact output ON) or off-time event signal
obtained by other equipment. EON1 (contact output OFF).
EON2 : SR
SEG1 ! SEG2 :SEG3:SEGA:SEGS:
Time event n* ; ; ' ' !
off time E Program E : : E
n*=1or2 ; \ ' N, '
EOF1 ‘ (L
EOF2 : LN
: TR— > Time
Tme —— 4 L ¢
event ON time OFF time
Time Event Diagram
M-4565
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8. PROGRAMMING

To operate the controller using a program, first create the program. The CN6201 have one program patiern.

Program operation is based on a program pattern consisting of up to 16 segments as shown in the figure below. To
create a program pattern, set the target setpoint to be reached and segment time for each segment. Tow PV events

and/or two time events can be set for a program.

(Note)

4

Maximum value of 100%

measurad input
range (scale)

RS

= = = ='=. PV high limit (110°C)

s
i P

'
'
bama-

Measured Input - S
Range (Scale)

' '
_____ O

0 (EVENT ON)

B
'
'
'
'
h
'
'
'

1
'
'

ed

Rfmﬁ
Minim.m value of 30 30 20 30 30 35 30

measu ‘ed input Min. Min. Min. Min. Min. Min. Min.
range (scale}

{Note) Disp-ayed only for DC voltage input.

Starting target setpoint value (SSP)‘; 0°C
Start code (STC) 0 (program operation begins with the starting target setpoint)
Junction code (JC) 0 (reset)
Segment No. I 2 3 4 S 6 7 8 9 10 11 12 i3 14 15 16
Targct setpoint (SP) 50°C | 50°C |100°C}100°C| 50°C | 50°C | 0°C
Segment time (TM)
(hour ninute or minute second i . . . i . .
Use the TMU setup parameter to set 0:30 | 0:30 | 0:20 | 0:30 | 0:30 | 0:35 | 0:30
the ime unit

Time event | EONI 0:30

(EVi=h EOFI 1:20
ALl \
PV even: | — - -
(EV 1=0) Al ) Can not be used in this example because Event 1 is used as time event.
HYI /
ime event 2 EON2 . . .
T"]Fevez\f;‘; 3 Can not be used in this example because Event 2 is used as PV event.
(EV2= EOF2 |/
AL2 1(PV high limit)
PV event 2 B
(EV2-0) A2 110°C
HY2 10°C

Example of Program Pattern Settings
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B Program Pattern Setting Table

Device name

Program name

Model name
Serial No.

{Nute)

RH

N 100%
0%

Maximum value of
measured input

range (scale)
{No:e)

RL
Minimum value of
measured inpu:

Meast red Input
Range (Scale)
range {scale)

=)
wy
<
o
o8
=]
o
o0
[
[72]
2 r~
L
=
«
-
- o
=
2 ~
H\J.FJ»
FANSHESS %)
P el
EARZA -]
5| 3|8
w2l
gl 8|2
h=15 B =0 IR 5)
IS5 ]|
R Rz R '
. o
]
o
<
o -
o
S
°
> —
2 ? |5 o o
. o = Z || — —|Z ||~ ~
k) £ 3 Slela|l=I>|Clol 2|
> S 2 D m|<|<|{T|D|R|<|<|T
Z ~| ~ % E
[=4 Al = o £
5 ZA=- -0
w T|IT E a
> 2| o E2 — _ 3] —~
2 c|lg|E&® e Z = = ~ s
o Z|E|Z2e2 =] 20 5T 2 S
a = ¥lz22258] v > = RS >
= Bl 2152 2| o> 5> g s>
) E| 5 EE2E| BL| »B |ER| sk
S B EIBEER Sl a = &
£ Al =|lnnESS|
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H Creating the Program

A\

Before creating the program, reverify the Measured Input Type (IN), Maximum Value of Measured Input
Scale (RH), Minimum Value of Measured Input Scale (RL), and Control Mode (CTL) parameters.

the program operation, and confirm that the
CN6201 shows the operating display @, @ or ®.

Step 1: P —
Press the &um key for at least | second to reset | r

Confirm that “RUN”
lamp is not lit.

Step 2:
To enter the program parameter setting display,
do key operation as follows.

[ 1] Press the key for at least 3 seconds to display
“PRG™.

|2] Press lhe@ key once to display “1”. The period

flashes while the value is being changed.

[3] Press the @ key once to display “SSP" in the

program parameter setting display.

Step 3:
Set the parameters from “SSP” to “WTZ" by using the

? R 4..:¢> and keys.

e Use the v or Q key to change the value
L] nEsET
of parameters.
¢ Use @ key to register the setpoint. The period flashes
* When “creating program” is finished, during change.

press the key for at least 3 seconds The period is lit or

goes out after
registration.

to return to the operating display @.

M Deleting the Program Segment

To delete a part of the program pattern, set the segment time of the segment to be deleted (“TMn” n=1 to 16) to

OFF, referring to “B Creating the program.”

Note : If the segment time of the halfway segment is set to OFF, all of the following segment will not be dis-

played. Be careful!
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M Start Program Operation

“Creating the program’ must be finished before
starting program operation.

Step 1:
Confirm that the controller shows
the operating display @, @ or @.

Step 2:
Press the 2 key for at least |
second. ™

“RUN" lamp is lit, and starts the
program operation.

“RUN" lamp is lit.

W Reset (Stop) Program Operation

M-4565

Step 1:
Confirm that the controller is in
program operation.

Step 2:

Press the Q key for at least |
second. -

“RUN” lamp goes out, and
rescts(stops) the program

operation.

“RUN" lamp goes out.

Note:

4> “Program operation” mode can be changed (run/reset) by key
operation, communication or external contact input signal.

2 When the program operation is reset (stopped), control action is
also stopped, and the control output is to be 0% or OFF.

20



B Programming

Before you begin programming, determine whether your programs are created using the time unit of “hour and
minute” or “minute and second.” The controller is factory-set to the “hour and minute” time unit. To create
programs using the *minute and second” time unit, change the setpoint of the TMU (Time Unit of Program) setup

.

parameter to
Creating programs by setting target setpoint and segment time

As shown in the figure below, this method creates programs by setting a segment time and a target setpoint on a

segment-by-segment basts.

p —

\
¢ This single definite line is
~referred to as a segment.

Qili#_)// Target
/ setpoint
Target setpoint set for segment -
immediately preceding b ;
{ or the starting target setpoint if this is h Segment time ¥
k the point of starting program operation 9 -
ime
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M Conditions for Starting Program

1.Letting the controller run from a starting target setpoint
A starting target setpoint refers to a setpoint from which program operation begins. The controller operates in such
a manner that the setpoint changes to the target setpoint over the segment time set for segment I, irrespective of

what the PV value is.

Controller Settings
|£et the STC (Start Code) program parameter to “0".

PV
A
Segment1 |  Segment2
Target setpoint
[
@teming target setpoint é
NG Targen o - .
/ Program setpoint
» Time
A Segment time

Start of program operation

2.Letting the controller start from the current PV and run according to time settings defined for
segment 1

Controller Settings
[ Set the STC (Start Code) program parameter to “2”.

PV
a—»] Target setpoint
b—
Program setpoint
[
d—»
e—>
» Time
A Segment :Segment gment: Segment
Start ! 2 3 4 5
of program operation
Starting Point of Operation Controller Behavior
4 Begins to run from point a according to the time setting defined for segment 1.
b Begins to run from point b according to the time setting defined for segment 1
¢ Begins to run from point ¢ according to the time setting defined for segment 1.
d Begins to run from point d according to the time setting defined for segment 1.
¢ Begins to run from point e according to the time setting defined for segment 1.

M-4565 22



3.Letting the controller start from the current PV and run according to ramp settings defined for
segment 1

Controller Settings
[ Set the STC (Start Code) program parameter to *1". |

(1) If segment 2 is a soak segment
Program operation starts from any of the points A (SSP) to C. For other information, see the following
table.
PV

// Program pattern
4 el

Assey i N
5 —» i H : : :

i : s : Time
Seg.1 i Seg.2: Seg.3:Seg4 ! Seg.5

Example Where Segment 2 is a Soak Segment

"The starting point of program operation is determined by where the measured input value (PV) is lo-

cated at the time the operation starts.

Measured input value (PV) at startup of Starting point of
program operation program operatlon
1 <
2 [
3 «
4 B
5 ' A (SSP)
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(2) If segment 3 is a soak segment:
"The starting point of program operation is any of points A (SSP) to E.

PV

: ; ; Time
Seg.1 | Seg.2 iSeg.3! Seg.4

Example Where Segment 3 is a Soak Segment

PV

Time
Seg.1 | Seg?2 iSeg.3: Seg.4

Example With No Soak Segment

The starting point of program operation is determined by where the measured input value (PV) is located

at the time the operation starts.

Measured input value (PV) at startup of Starting point of
program operation program operation
1 3
2 D
3 <
4+ B
5 A (SSP)

M-4565 24



3) If the segment consists of an ascending gradient (ramp) only:
The starting point of program operation is any of points A (SSP) to D.
PV

! Time
Seg.1 | Seg2

Example Where the Segment Consists of an Ascending Gradient (Ramp) Only

The starting point of program operation is determined by where the measured input value (PV) is lo-
cated at the time the operation starts.

Measured input value (PV) at startup of Starting point of
program operation program operation
1 Program operation docs not start up.
2 D
3 C
+ B
s A (SSP)
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4 In the case of other program pattern is set.
The starting point of program operation is any of points A (SSP) to D.
PV

i Time

Seg.1 Seg.2§ Seg.3 Seg.4 Seg.5
PV
L o R
3 s C
4 -3/
A(SSP
5 ( )
Time
Seg.1 Seg.2 Seg.3 Seg.4 H Seg.5

The starting point of program operation is determined by where the measured input value (PV) is located

at the time the operation starts.

Measured input value (PV) at startup of Starting point
program operation of program operation
1 D
2 D
N -
4 B
L 5 A(SSD)
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Hl PV Event Function List

PV event is the function to output the PV or deviation alarm related to the created program.

27

Action PV event Action PV event
“Opn” and “Cls” indicate that type code “Opn” and “Cls” indicate that type code
PV event | | the relay contact is opened PV event | | the relay contact is opene
lar and closed; %)n{” and “(off)” | | Closed | Open i and closed; “(on ] d “(off)” | | Closed | Open
(alarm) ind| caf}e th%t L e lan Is lon contact | contact || (alarm) ind caxrtfe th%t the i tr is Icm contact %on:act
and off; and white l’ angles durin durini and oif; and white triangles durin: urin
type indicate temperature control PV evegnt PV eve%t type indicaté temperature control PV eve%t Py evegnt
setpaints. {alarm) | (alarm) setpoints. (alarm) | (alarm}
No alarm OFF Hysteresis
- ) i
Tys‘e'es'T De-energized ik
PV on deviation | Opn (on) { ! L Cls (off) 6
high imit | Opn (o) Cisen) [ 1 low timit [ —
’y Deviation sefiing i Measured value
Measured value Alarm setting Temperature setpoint
. Hysteresns Hyster85|s
Hysteresis
[ Deviation |csT . Opn . Cls
PV Cls (on) Opn (off) 2 high and [V (ot et 7
low I mit A -— low limits Devnanonsemml Measuved value
Alarm setting  Measured value e
Temperamre setpoint
Hysteresis Hysterasis Hysteresis
<~ Deviation [=— Cis {on) |«—>|
Deviztion Opn (off) Cls {on) 3 'Wlthln Qen foft : Opn (off) 8
iah limi 2 high and Y
high limit | —— 4 . [ i Measured value
Measured vaiue > Deviation setting low limits Deviation setting ]
Temperature setpoint Terrperature setpoint '
Hylsteresis Hysteresis
1 De-energized _ I
Deviatiqn Cls (on) l .y Oen (off) 4 on FfV_ ((0:,',5) . I Opn (on) 9
low I'mit Deviation setting & [ — high limit —— A
<=1 Measured valve Measured value ~ Alarm setting
Temperature setpaint
Hysteresis Hysteresis
De-energized De-energized
on deviation | Cls (off) Opn {on} 5 on PV Opn (on) | Cls (off) 10
high imit T ‘Dewationsemng low limit A -~
Measured value -— Alan i M dval
Temperature setpoint arm sefting easured valie
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H Time Event

The time event feature begins countdown when a program starts running, and after the elapse of a preset time,
output an cn-time event (contact output ON) or off-time event (contact output OFF).

The time o time event is not elapsed during “Hold” or “Wait” status. When the “Advance” is executed, remaining

time in the segment is canceled.

PV
SEG1 ! SEG2 i SEG3 | SEG4 | SEG5
: ' sP3,____ SP4
f !
SP1 | SP2 !
! Time
- Trm—»j ™2 T™3 —»E«—-TMA ~><— TM5——~>§
Time event 1 | 1
ON time { OFF time
Time event 2 : : I *

ON time! § OFF time |

ﬂ. NOTE

(1) When you don’t want “event-OFF” at the end of program operation,
sct “OFF” to time event | or 2 off time (EOF1 or EOF2) of segment.
(2) When you want “event-ON” at the start of program operation,
set “0.00” 1o time event | or 2 on time (EONI or EON2) of final segment 1.
(3) When the time of events on/off time exceeds the setting time of program, these events do not work.
(4) Digital (Contact) output is OFF, when controller is in RESET mode.
(5) The previous event status are kept when controller is in Hold mode.

B Wait Operation

During a segment transition, wait operation brings the transition to be next segment into a wait (standby) state,

using the wait zone, until the deviation is canceled. The wait zone is a span of deviation that determines to what
degree a PV input is tracked.

Wait operation is available only at a segment junction that transfers from ramp to soak.

! SEGn-1 | SEGn ! SEGn+
: : Wait time
- |

Wait Zone WTZ
Wait Zone WTZ

i The controller (UP150)

i can move to the next

: segment (SEGn+1) when
i the PV reaches wait zone.

/ The time is not elépsed
' : !

Time event

During the “wait”, the timer for the program pattern progress stops, so that time event (EVn) is held. (RUN lamp
flashes.)

The PV cvent does not stop even if the controller is in the “wait”.
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B HOLD Function

During pregram operation, the time of “segment time” can be stopped by “HOLD function”.
When the controller is in “Hold”, the time of time events are also stopped. (PV events do not stop at this time.)

When program operation is held, time event and segment time are extended only by amount of the hold.

(hH “Hold” in soak segment
PV
SEG1 | SEG2 | SEG3 | SEG4 | SEGS
' i SP3 | SP4 |
7 R
SP1 L . SP2;
Time
- TM1—> {~—TM3 —>«—TM4 —> <~ TM5 ———>
: T™M2 | : : ;
Time event 1 ; 11 ]
ON time OFF tEme
: i : :
Hold section
(timer stops)
(2) “Hold” in ramp segment
PV
SEG1 ; SEG2 SEG3 | SEG4 SEGS
: : SP3; SP4!
The SP value ' :
does not change
in Hold section,
SP1;
Time
- TM1—>-; ; f-—TM4 —>i<——TM5 ——
PTM2 0 TM3 : : :
Time event 1 | 1
ON time S OFF time

Hold section
(timer stops)
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W Advance Function

Advance (moving program pattern forward 1 segment) can be executed by key operation or via communication.
If advance is executed at the final segment, the system operates according to the set junction code. If advance is

exccuted during hold, hold is released. When advance is executed, time and event move forward.

PV
SEG1 | SEG2 ! SEG3 | SEG4 | SEGS

sP3 SP4i
4 B

SP1 |

Time
e <« TM3 —> [<——TM4 —>i%——TM5 ———>
Time event 1 ’_._ .................. —_l
ON time OFF time :
The time when “Advance” The program moves to
is executed, the remaining the start point of next
time of this segment segment.

(SEG2) is canceled.

Effect on time events

When the ON/OFF action of time events is set in “time canceled section”, the status of time events are

changec, and these are kept in the next segment.

™2

Time event 1 l— ......... \

ONfime | OFF time

Time event 2 : RIS ___,_l

PV
SEG1 | SEG2 ! SEG3 i SEG4 | SEGS ;
: Time canceled | sp3i SP4:
| e_section ! : ; ;
SP1 | : P2 ; i
R 5

Time
T VETG < TM3 —> ~—TMa —>| ™S §

ON time | OFF time
“Advance” is The start point ‘
executed. of next segment (SEG3).
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W Junction Code
The operation at the end of program pattern can be specified by junction code (JC).

hH Reset termination (JC = 0)
At program termination, the controller enters reset status. At this time, control output becomes 0% or
OFF. and event status is OFF.

(2) Hold termination (JC = 1)
At program termination, the system enters hold status. At this time, control output and time event status
are held (PV events do not stop at this time). The hold status continues until canceled by key operation
or external contact input (digital input). When hold status is canceled, control output becomes 0% or
OFF, and event status is OFF.

(3) Repeat (JC = 2)
At the program termination, the controller repeats execution of same program pattern. At th start of pro-
gram operation, PV starts up with gradient-priority. At the start of second time or later where the repeat
action is activated, the program operation always starts from “SSP” regardless of PV.

PV
SEG1 | SEG2 | SEG3 | SEG4 | SEGI SEG2 | SEG3 |  SEG4
‘ : SP3 : SP4: SP3 SP4!
SP1 . ; SP1 SP2;
PV startup with gradient-priority
Pyl T 5 : s s i /
S | § 5 5 | Time
ssp ssp

= TMI == %= TM2 —= ~—TM3 —> < TM4 — - TM 1 =~ TM2 —> < TMB —> ~—TMz —>|
Time event | : | : D ! | 5 :

' ONtme | OFF time:

When “repeat”, always starts from “SSP”
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9. TROUBLESHOOTING

I —
In the event of an abnormality, perform the following checks as outlined by the flowchart.

Is the controller defectrve?

Communication
failure?

Yes

PN
. ‘ No . . No
Display failure? I/O signat tailure?

Turn the power off,
then on

Verify the I/O spec.

of controller and suffix codes

Check the teminal connection
of the pawer supply

Check the power
supply voltage

Ni Y
Normal? G (u cap mmy

No the
Correct it Yes Check the
communication wirng
Verify the spec. of

Yes Yes |Cancelthe setting communicating partner
( Contact us for repair { Problem solved

M Error Display During Operation

Check key-lock Check the model
sefting

Verify the spec. of
VO destinations

No

fe—

(1) If the controller displays one of the following, carry out the appropriate remedy for the particular error.

Display Error content Remedy
,I:IE The parameter is abnormal | Check the settings of all the parameters and set them
Lr P.Er at their proper values.
) _ Input burnout Check the sensor wiring and correct it.
o o Bo
PV over-scale Check the input type and scale settings and correct
ooo 000 | (PV exceeds its effective range.) | them.
IXTXIN] PV under-scale
LILILE  yuu | PV falls below its effective range.)
Flashing Communication failure Press any key to stop the flashing.
period (for /RS option only)

(2) The cortroller needs to be repaired if any of the indications in the table below appear.
In these cases, do not try to repair the controller yourself. Order a new controller or contact us for repair.

Display Error content
Unknown (at power-on) CPU failure
All extinguished (at power-on} Power source failure
“Err” (at power-on) Calibration abnormal
Flashing “Err” (at power-on) RAM or ROM failure
Flashing “Err” A/D converter failure,
(during operation) RIC failure, or EEPROM failure

B When Power Failure Occurred During Operation

® Momentary power failures shorter than 20ms (or shorter than 1ms for “/V24”) have no effect on the control-
ler operation (i.e., normal operation continues).

® tor >ower failures of 20ms or longer (or of Ims or longer for “/V24”), however the status will be as fol-
lows.
(The controller action at power recovery is the same as at power-on.)
¢ Alarm (PV event) action: Continues
* Sefting parameters: Maintained
* Auto-tuning: Canceled

32 M-4565



WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA’s WARRANTY adds an additional one (1) month grace
period to the normal one (1) year product warranty to cover handling and shipping time. This ensures
that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA’'s WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components in which wear is not warranted, include but are not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for
any damages that result from the use of its products in accordance with information provided
by OMEGA, either verbal or written. ONMIEGA warrants only that the parts manufactured by the
company will be as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTYDISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR)
NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING
DELAYS). The assigned AR number should then be marked on the outside of the return package and on any
correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult
following information available BEFORE contacting OMEGA for current repair charges. Have
OMEGA: the following information available BEFORE
1. Purchase Order number under which the product contacting OMEGA:

was PURCHASED, 1. Purchase Order number to cover the COST
2. Model and serial number of the product under of the repair,

warranty, and 2. Model and serial number of the product, and
3. Repair instructions and/or specific problems 3. Repair instructions and/or specific problems

relative to the product. relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords our
customers the latest in technology and engineering.

OMEGA is a trademark of OMEGA ENGINEERING, INC.

© Copyright 2018 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the prior
written consent of OMEGA ENGINEERING, INC.



Where Do I Find Everything | Need for

Process Measurement and Control?
OMEGA...Of Course!

Shop online at omega.com

TEMPERATURE

[ Thermocouple, RTD & Thermistor Probes, Connectors,
Panels & Assemblies

¥ Wire: Thermocouple, RTD & Thermistor

[F Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

[f Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
[IF Transducers & Strain Gages

IF Load Cells & Pressure Gages

4 Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
I Air Velocity Indicators

4 Turbine/Paddlewheel Systems

¥ Totalizers & Batch Controllers

pH/CONDUCTIVITY

Zd pH Electrodes, Testers & Accessories

4 Benchtop/Laboratory Meters

[ Controllers, Calibrators, Simulators & Pumps
[ Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Communications-Based Acquisition Systems
[ Data Logging Systems

¥ Wireless Sensors, Transmitters, & Receivers
[# Signal Conditioners

4 Data Acquisition Software

HEATERS

I Heating Cable

IF Cartridge & Strip Heaters
4 Immersion & Band Heaters
4 Flexible Heaters

4 Laboratory Heaters

ENVIRONMENTAL

MONITORING AND CONTROL

I Metering & Control Instrumentation

4 Refractometers

4 Pumps & Tubing

¥ Air, Soil & Water Monitors

[f Industrial Water & Wastewater Treatment

I pH, Conductivity & Dissolved Oxygen Instruments
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