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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.

M-4564

Model and Suffix Codes
Model Suffix code Description
CN6221 Limit Controller (1/16 DIN size)

Control output |—R Relay output (time-proportional PID or on/off control)

-AL Alarm outputs (2 points)

Option =Dl Digital input (1 point)
-PV PV retransmission output in 4 to 20mA
~-C4 Communication function

Check the package contents against the list below.
o Limit CONFOMEF «+vvvnverervmmnnaaanrieeninneiss

* Mounting bracket -
» User’s manual (CN6221) ---vovooveeevniinnnnns {




1. NOTICE

E— 0 O —
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.

Z@ NOTE

Ind:cates that operating the hardware or software in a particular manner may lead to damage or result in

system failure.

A IMPORTANT

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 result-
ing 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.
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2.

WHAT IS ON THE FRONT PANEL?

DI D [
0C>Uo @70 0C>U° b
TElinfa s
L0000, —h
’/4"::/9.
e e
— Function

PV display (red)

Indicates PV (measured value) and character information such as parameter codes and error codes.

SPdisplay (green)

Indicates SP (target setpoint) and parameter values.

EXCEEDED lamp (green)

Lit while PV is exceeding SP value.

Alarm | (AL1) lamp (red)

Lit when alarm 1 is activated.

Atarm 2 (AL2) lamp (red)

Lit when alarm 2 is activated.

Oatput (OUT) display lamp

* Lit when PV exceeds SP value. This lamp does not go out until “‘confirming
operation” is done (see Page 4).
Note: Output relay contact is off when OUT lamp lights.

Reset/Data change (up) key

>

RESET

* Pressing the key for | second or longer in “Operating display @ or @” puts out
Output(OUT) display lamp. (This operation is the “confirming operation”.)

* Pressing the key for I second or longer in “‘confirmation display” resets “cxceeded
status(PV exceeds SP value)”, “duration time” or max./min. PV value those
CN6221 observed before.

» Pressing the key increases the data value.

Holding down the key will gradually increase the speed of change.

Data change (down) keys

<

* Pressing the v key decreases the data value.
Holding down the key will gradually increase the speed of change.

SET/ENT key (data registering key)
(Indicated as simply the (%) key
hereafter.)

* Registers the data value changed using the data change keys.

* Switches between pararneter setting displays sequentially.

* 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 either an operating or setup parameter
setting display transfers back to operating display 1.

M-4564




3.

INSTALLING THE CONTROLLER

A CAUTION

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

A

controller on to a panel.

NOTE

To install the controller, select a location where:
I. No-one may accidentally touch the terminals;
2. Mechanical vibrations are minimal;

3. Corrosive gas is minimal;

4. The temperature can be maintained at about 23°C

with minimal fluctuation;

N

. There is no direct heat radiation:

6. There are no resulting magnetic disturbances;
7. The terminal board (reference junction compen-
sation element, etc.) is protected from wind;

8. There is no splashing of water; and
9. There are no flammable materials.

Never place the controller directly on Dammable items.
If tae controller has to be installed close to flammable items or equipment, be sure to enclose the controller
in thielding 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. TSomm
®Mlount the controller at an angle within 30° from horizontal with the 150mm! 150mm
screen facing upward. Do not mount it facing downward. [
’ 150mm
[ \[ 30° (MAX)
B Mounting the Controller
2. Push the bracket to the panel,
and then secure the bracket
1. Affix the bracket over the back <:, into position.
end of the controller.
( o
CN6221 Bracket
[ How to remove the bracket ]
To move the bracket, push down the center of the upper and lower parts of the controller softly.
The bracket is released from the latch.
M-4564



4. PANEL CUTOUT DIMENSIONS AND
EXTERNAL DIMENSIONS

|
1. General Mounting 2. Side-by-side Close Mounting
(Splash-proof construction is unavailable)
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5. WIRING

A CAUTION

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

e

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

2) IFor safety, be sure to install a circuit breaker switch (of 5A and 100V AC or 220V AC, and that con-
forms to IEC60947) 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.

ﬂ NOTE

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 IEC 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
have 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
and 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 to the relay. *

5) When there is the possibility of being struck by external i ghtening surge, use the arrester to protect the
instrument.

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

g 3.7mm , 8 3.7mm ‘

—

7mm or less
7mm or less
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B CN6221 Terminal Arrangement

Retransmission Outp Atarm Outputs Measured Value (PV) Input Universal input-selectable input type
TC Input RTD Input | DC mV or V Input
j [—é]
*.—’ © :
: ® :
When “/RET” When “/AL" or /HBA” = L& ® []1O~—
is specified l is specified !

[DEIE
L%“ @ ] j) Power Supply
[@) (@]
(D] [@IN
| 1l fcon |
(Note :/RS and /EX cannot be specitied Control Output
atthe same time Relay Contact Output
RS-485 External Contact (nputs NO
- F*’“
[@ RSB(+) RESET o T
T b COM
RSA) coM | *
SG
When */RS" is specified  When “/EX" is specified
({Note) {Note)

M-4564



6.

red Value (PV) Input

® [nput: i point
® Input type” Universal; can be selected by software
® [nput accuracy (at 23 £2°C ambient temperature)
® Thermocouple: +2°Ct1digit
However,
* +4°C for thermocouple inpul -200 to —100°C
* +3°C for thermocouple input —100 to 6°C
+ £5°C for type R and S (£9°C for 0 to S00°C)
* £9°C {or Lype B {accuracy is nol guaranteed for 0 to 400°C)
® RTD: +1°Cx1digit
® Voltage (mV, V): 20.3%+ 1 digit
® Sumpling seriod for measured vatue input: S00ms
® Burn-out detection: Functions for
thermocouple or RTD input (burn-out upscale
only: canr ot be switched off)
® Input resistuee: 1ME2 or greater for thermocouple or
DC mV inpat. Approx. 1M for DC V input
® Maximun. allowable signal source resistance :
2502 for thermocouple or DC mV input
2k§2 tor DC V input
® Maximum allowable wiring resistance for RTD input:
102wiee (Thi. resistance vafues of three wircs must be the same )
® Allowable input voltage:
310V DC for thermocouple or DC mV input
220V DC tfor DC V input
@ Noisc rejection ratio Normal mode notse: Min. 40dB
(50/60H7) Common mede noise: Min, 120dB
(Min. 90d 3 for DC V input)
® Error of refer:nce junttion compensation:t1.5°C (a1 15-35°C)
£20°C (at 0-50°C)
The reference junction compensation cannot be
switched (.
@ Applicable standards:
Thermoco sple and resistance temperature
detector JIS/IEC: DIN (ITS90)

| Control Output

® Output: | peint

@ Output typ::
Relay contact ourput
Contact capicity. 3A at 240V AC or 3A at 30V DC
(with resistaace load)
Note. The control output relay cannot be
replaced by users.

M Alarm Functions (Option Code /AL or /HBA)
® Alarm typ:s: 22 1ypes
(waiting action cin be set by soltware):
PV high limit PV low fimit, Deviation high limit, Deviation
low limit. De- encrgized on deviation high limit. De-
energized on Jeviation low limit. Deviation high and low
limits. High aad low 1 mits within deviation, De-cnergized
on PY high li nit. De-cnergized on PV low limit. Fault
diagnosis outut, FAIL output
® Alarm output: 2 relay contacts
Relay contact capacite: 1A at 240V AC or |A at 30V DC
(with resistanze load)
Note: The alarm output relays cannot be
replaced by users

The retransm ssion output is provided only when
the /RET option is specified.
® Output sigral: Measured value in 4-20mA DC
@ Maximum load resistance: 6009
@ Qutput acc sracy: 10.3% of spun

(at 23+2°C ambient temperature)

Contact Inputs

The contact inputs are provided only when the /EX
option is specificd.
® Function: Resetting “exceeded status”
@ Input: 2 points
{with the shared common terminal)
® Input type: Non-voltage contact or transistor contact input
® Contact capacity: At teast 12V/10mA
® On/off judgment: On state for 1kS2 or less;
off state for 20kQ or greater

Communication Function |

The communication function is provided only

when the /RS option is specified. (For details,

rcad the user’s manual of the communication
functions CN6221.)

MCommunication Protocol

® Personal computer link: Used for communication with a
personal computer, or UT link module of the FA-M3
controller (from Yokogawa Electric Corporation).

@ Ladder communication: Used for
communication with a ladder communication
module of the FA-M3, or a programmable
controller of other manufacturers.

® MODBUS ication: Used for ¢ ation
with equipment featuring the MODBUS pratocol,

ECommunication Interface

® Applicable standards: Complies with EIA RS-
485

® Number of controllers that can be connected:
Upto 31

® Maximum communication distance: 1,200m

® Communication method: Two-wirc half-duplex,
start-stop synchronization. non-procedural

Safety and EMC Standards

®Safety: Compliant with IEC/ENG1010-1: 2001,
approved by CSA1010, approved by ULS08.
Installation category : CAT. Il (IEC/EN61010,
CSA1010) Pollution degree : 2
(IEC/EN61010. CSA1010)

Measurement category : [ (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 [EC/EN61010-1 in measurement
category I, and is not the value which
guararniees an apparatus performance.

Caution: This equipment has Measurement
category I, therefore do not use the equipment
for measurements within measurement
categories {I, Il and V.

/
\jﬂv‘smw‘m 2

Entrance 4 \
Cable [Eghibis
Outlel_ +
j '

‘Megm”' Description Remarks
1 |car, { For measurements performed on
" | circuits not directly connected to MAINS.
For performed on Appl 3
2 |CAT.2 | circuits directly connected to the portable squipments,
low voltage installation. ec.
3 |oams For measurements performed in Distribution boar,
| the building instaliation, circuit breaker, etc.
4 [caT 4 | For measurements performed at Overhead wire,
| the source of the low-voltage installation. c‘able systems,
efc.

® EMC standards: Complies with EN61326.
The instrument continucs to operatc at a
measuring accuracy of within £20% of the
range during tests.

HARDWARE SPECIFICATIONS

Power Supply and Iso

H Power Supply

Rated 2t 100-J40VAC (£10%)
50 or 60Hz
SVA max. (4W max,)

Power Voltage

supply |Frequency

Maximum power consumption

Memory Non-volatile memory
. . {Between primary terminals
Witfxsxandmg and secondary terminals {1500V AC for | minute
vollage  (Seenote 1)
. Between primary terminats
fnsu l?mf“ and secondary terminals | 20M) or morc at S00V DC
resistance
(See note 1)

Note |: The primary terminals are the power supply
terminals and reluy output terminals.
The sccondary terminals arc the analog input and
output lerminals, the voltage pulsz output
terminals, and the contact input terminals.

M Isolation

The bold lines below indicate reinforced

isolation, and the broken line indicates functional

isolation.

@ Power supply terminals
(100-240V AC)

@ Measured value isput terminals
@ 2 input terminal for /EX

® Internal circuit

# Control output terminals

- -
(relay contacts) e .-

———
® Control output terruinals: Voltage pulse

© Alarm outputteruinls @ s 105 erminals for RS

(2 relay contacts)

Note: Neither the measured value input terminals
nor input terminals for the /EX option are
isolated from the internal circuit

Construction, Mounting, andWiring |

® Construction: Dust-proof and drip-proof front
pancl conforming to IP65.
For side-by-side close installation the
controller loses its dust-proof and drip-proof
protection.

® Casing: ABS resin and polycarbonate

@ Case color: Black

® Mounting: Flush panel mounting

® Terminals: Screw terminals

Environmental Con ,_

ENormal Operating Conditions

® Warm-up time: At least 30 minutes

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

® Rate of change of temperature: 10°Cth or less

® Ambicnt humidity: 20-90% RH (ro
condensation allowed)

@ Magnetic field: 400A/m or less

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

® Continuous vibrations of 14 to 15(Hz: 4.9m/s?
(0.5G) or less

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

@ Shock: Y8m/s2 (10G) for 11 milliseconds or less

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

® Altitude: 2000m or less above sea level

EMaximum Effects from Operating

Conditions

(1) Temperature effects

@ Thermocouple, DC mV and DC V input: +2uV/°C or
10.02% of F.8./°C, whichever is the larger

® Resistance temperature detector: +0.05°C/°C

® Analog output: +0.05% of F.S./°C

(2) Effect from fluctuation of power supply vultage (within

rated voltage range)

® Analog input: 20.2uV/V or $0.002% of F.S./V,
whichever is the larger

® Analog output: $0.05% of F.S./V

HETransportation and Storage Conditions

® Temperature: -25 to 70°C

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

® Shock: Package drop height Hem (when packed in the
dedicated package)

M-4564



7. KEY OPERATIONS

ﬁ NCTE

At power-on, the controller displays the operating display, but if the input range setting remains OFF, then

“IN" appears. In this case, press the % key to display the input range code you want to use, then press
the key to register it. (Refer to the flowchart. (P.11)) = - — = = =~ ~ - — - - — o - - - ____ __

¥ e bet tting displays using the key.
(1) You can move between parameter setting displays using th y Note: If you cannot change
(2) To char ge the set value,

|

|

| the parameter settin
(i) Changs the display value with the &2 or @ key (the period flashes). P &

|

1

i

|

|

1

i

t

|

|

o ; ; value, check the key-lock :
(i) Press the key to register the setting. parameter (LOC) setting. !
i

(3) At the operating display @ or @, pressing the & key for at least 3 sec- :
onds retrieves the operating parameter setting display. :
(4) At the operating parameter setting display, pressing the & key for at least 3 v

seconds transfers back to the operating display ®. Registering the key-lock
parameter LOC to “~1” retrieves the setup parameter setting display.

(5) At the setup parameter setting display, pressing the & key for at least 3 sec-
onds transfers back to the operating display @.

When “In” appears, press the @
key to display the input range code
you want to use, then press the Q_Q
key to register it. After this
operation, the controller shows the
operating display @.

® CN6221 Measured Input Range Codes List

Input type I Range (°C) Range code (C) Range (°F) IRange code ('F)
Unspecified OFF
-270to 1370°C 1 —300 to 2500°F 31
K 0.0 to 600.0°C 2 32.0 10 999.9°F 32
0.0 t0 400.0°C 3 32.01t0 750.0°F 33
-199.9 to 200.0°C 4 =300 to 400°F 34
© J -199.9 10 999.9°C 5 =300 to 2100°F 35
E T ~199.9 10 400.0°C 6 30010 750°F| 36
] E —199.9 10 999.9°C 7 -300to I800°F[ 37
E R 0to 1700°C 8 32 to 3100°F 38
2 S 0to 1700°C 9 32 to 3100°F 39
= B 0to 1800°C 10 32103200°F| 40
N -200 to 1300°C 11 —300 to 2400°F 41
I —199.9 to 900.0°C 12 —300 to 1600°F 42
U —199.9 to 400.0°C 13 —300 to 750°F 43
Platinel 2 0O to 1390°C 14 32 to 2500°F 44
—199.9 10 850.0°C 15 -199.9 to 999.9°F 45
A PLOO 0.0 t0 400.0°C 16 32.0to 750.0°F 46
E —199.9 10 200.0°C 17 —300 to 400°F 47
219910 99.9°C 18 No range — For example, to select
P00 1999 to 500.0°C 19 || -1999109999°F| 48 thermocouple type E (°F),
2.0t 100mV 30 set the range code to 37.
]
E (]) EZ 21{’ 0.010 1000 | User-scalable g;
al Ot 10V 23

M-4564 9



A CAUTION

To prevent electric shock, the controller should be mounted on the panel so that you do not accidentally

touch the terminals when power is being applied.

A IMPORTANT

The controller is shipped with the parameters set at the factory-set defaults. Check the default values
against the “Parameter Lists” in the following page (P.12, 13), and change the parameter settings that need
to b: changed.

This following section explains how to set and register parameter values.
The procedure for changing SP (target setpoint) can be found on “Changing Setpoint (SP)”. You can set the other
parameters in the same way.

There are no setup displays for parameters specific to functions, such as the optional alarm output functions, if they
were not se:ected at ordering.

The setting of some parameters (such as the Alarm 1 type parameter AL1) determines whether the other parameters
(Alarm [ setpoint : Al) are displayed or not.

The Dowchart (P.11) will help you understand how this works.

B Changing Setpoint (SP)
Step 1:

Confirm that the controller
shows the operating display
@ or @ during normal

operation.

Step 2:

To enter the operating
perameter setting display,
piess the key for at
least 3 seconds.

The display for the setpoint
(SP) appears.

Press for at least 3 seconds

Step 3:

Press the @ or key
to change tmcurre?g]:’
value to the required value.
In this example, SP is
changed to 200°C.

Step 4:

Press the G key once to
register the setting. SP is
now changed. Another press
of the & key calls up the
Alarm ‘D setpoint display.
To return to the operating
display @, press the The period goes out.
key for at least 3 seconds.

10 M-4564



@

operating display

When measured in

ut range code has been already set, the
shown below appears.

Power @

[
1N

*
W Operating display @

No

*Operating displays@ and@ are changeable.
(by setting the parameter “OP.SL”)

Press the @ key

to move between items.

Meastred input value (PV)

Target setpoint (SP)

SP value cannot be
changed at operating display

F
v Operating display@

Blank ‘no PV display)}

Target setpoint (SP)

Press the Q key

RESeT
to do “Confirming
operation”

y Confirmation dlsplay@

d

Duration time

L) -
117 (tme

to reset the valve
(Duration time /Max.

w Confirmation display@

or Min. PV value)

r
1
I
I
I
I
t
'
i
1
i
) Press the & key 1
T h
'
i
i
!
¥
t
i
i

Press the

GE) key

for at least
3 seconds.

ating parameter setting display

is displayed Yes
9

Note: If no key is pressed for a

period of two minutes or more
while in the operating or setup
parameter setting display,
controller automatically returns

to operating display (1).

at least 3 seconds.
(To operating
display D)

Note
Press the

') key for
atleast 3 seconds.
(To operating
display )

[Hys]

LI2C=

'Y
L
E;P SP value can be changed as this "SP™”

i setting display.
Press the
key _J A1 « Displayed only for the /AL option.
to move « Not displayed when AL1,
between items. A2 AL2 = OFF

—
T « Not displayed when AL1,
AL2 =21 0r 22

______________
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1
1
I
1
I
1
1
I
I
I
I
(
t
t
|
]
)
'
'
t
|
¥
+
I
I
t
|
'
I
i
'
'
I

When LOC=-1,
transfers to the
setup parameter
setting display

. Set -1 to enter the setup parameter setting

display. Butif LOC=1or2 is already set, the
parameter value can not be changed by setting
LOC=-1 only. To change the parameter value,
set LOC=0 at first (for disabling keylock),

then set LOC=-1 once again.

|
L

[N

—J DP

to move RH

between items RL
v =

SPH

Press the
key

)
S

ADR
BPS
PRI
STP
DLN

N
Il
-
'

When “In” appears, press the Ci_’b
key to display the measured input
range code you want fo use, then
press the @ key to register it
After this operation, the controller
shows the operating display @.

the

Changing certain setup parameters 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 operating
parameters have been initialized, s¢t them to
their appropriate values.

Displayed when DC voltage
input range code is set

Displayed for the /AL option

Displayed only for the
JEX option

Displayed for the /RS option
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. Paran‘eter Lists Numbets in () are the parmeter setpoints that apply when the

communication function is used. Ex. CFF(0), ON(1)

1) Operating Parameters:Parameters changed rather frequently during operation.
Cade Name Setting range and unit Default User setting
'-' "-’ Setpoint [or Minimum value (SPL) to maximum vialue (SPH)
Sp limit alarm Unil: eoClocF
11 M PV alam  Unit eClooF Max. value of
’-' I Alarm 1 Sctung range: minimum value to maximum value of measured input range
Al selpaint measured input range (scale) (scale) (PV alarm)
"7 ™1 W Deviation alarm - Unit: eoClooF Min. value of
1 larm 2 asured input rang
i Alarm 2 Seiting runge: =100 1o 1007 of the measured input range measurec input range
A2 e setpoint (scale) span (sacle) (PV alarm)
LA gND | Rl 0.5% of measuicd
— = hysteresis for | O=oCieoF (0 the temperature that corresponds (o 100% of the input range (scale)
HYS l ' -' _-' control oulpul measured input range (scale) span span
[y -
FL I L PV input filter | OFF(0), 1 10 120 seconds OFF()
1 l- 0% of measured
gs LI 1 PV inputbias | —100 t0 100% of mcasured input range (scale) span ";I:‘: range (scule)
s R Spd
0: No key lock
I Prevents operations from being changed except for the
changing of SP
- 2: Prevents all parameter changing operations
] ] p: ging ope n
L ':, L Key lock —1: Set "-1" to enter the selup parameler sciting display. 4]
- : Butil "LOC=1 or 2" is already set, the parameter value can
not be changed by setting “LOC=-1" only. To change the
parameter value, sel "LOC=0" at {irst (for disabling keylock),
Loc then set "LOC=-1" once again.
(2) Setup Parameters:Parameters rarely changed in normal use after once having been set,
Code Name Setting range and unit Default User setting
11023, and 31 t0 4% (See input range code list on Page 9.) | OFF(0), or the input
P! g
I Measured OFF(0): No input range code specilied
IN input type {1 no mput type 1s specified at the ume of ordering, you must set the input type.) | with order
IpUL Lype 1S Spe 2. ¥ put ty)
- (1 No decimal place (nnnn)  (Displayed at voltage input)
_’ '_’ Decimal point | {: One decimal place (nnn.n)
DP ’_' [ position of 2: Two decimal places (nn.nn) 1
measured input | 3: Three decimal places (n.nnn)
X} Maximum value (Displayed at voltage input)
=1 of measured inputf (RL + 1) 10 9999 100.0
RH range (scale) Unit, 7
I} AMimmum value (Displayed at voltage input)
1 of measured input| ~1999 to (RH -1) 00
RL - range {scalc) Unit: %
-1 X Maximum value of
—' l- ,—' Maximum value | (SPL+12eC) to the maximum value of the measured input | measured input
SPH of setpoint range | range (scale); Unit; eoCiooF range (scale)
- ) Minimum value of
-' ,— 1 Muumum value [ Minimum value of measured input range (scale) o (SPH | measured input
SPL — of setpoint range | —100C) Unit: eoC/ooF range (scale)
’l:",‘ " Alarm 1 (ype OFF) or a value from | 10 22 (sece the table of alarm
ALl - function list) (PV high limit atarm)
,'-'," ," Alarm 2 type OFF(0) or a value from 1 to 22 (see the table of alarm
AL2 - - function list) (PV low himit alarm)
'-' ‘-' , Alarm |
wyr P04 hysteresis .
0.5% of meas
O to 100% of measured input range (scale) span input range (sci
1 Unit: soC/osF p ge (s
'_" { -, Alarm 2 span
wy: FE_IL hysterosis
[Ny
e = Limit control HI(0): High limit HI(O)
o FE L LY lype LO(1): Low limit o
W, ': l: J Z)Pcil“lllg % PV and SP
isplay E 0
opsL LIl . _IL selection 1: Ouly SP (No PV display)
- { ( Limit output is ON at power on in any cases
il osti . 1: Limit output is OFF ut power ON when PV doesn't
wae ML Restart mode | - =T P 0
" The way of
-' '_ confirming KEY (0): By key operation KEY(0)
os L4 A operation DI(1): By digital input
O PC-link communtcation
'-, ‘- 1 1: PC-link communication with sum check
'- -' 1 Protocol 2: Ladder communication o
PSL - selection 3: MODBUS in ASCII mode
4: MODBUS in RTU mode
I'1 1 1099
l-' ,-' ’- Controller However, the number of controllers that can be connected |
ADR - address per host device is 31 at the maximum
' '-' I- 2.4(0). 2400 bps
13 P . 4.8(1): 4800 bps
aps LA Baud rate %22; o bgs 9.6(2)
'-, f] NON(0): Disabled
— 4 Pant EVN(1); Even parity EVN(]
i BV ity ODD(2)’ Odd parity 0
LIy My
stp A [ Stop but 1 or 2 bits 1 bit
1 7 or 8 bits
g g Data lenuth * ¥ bits when ladder, MODBUS (RTU)
oy DALY ¢ « 7 bits when MODBUS (ASCII) 8 bits
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8 Alarm Function List

Action Alarm Action Alarm
“Opn” and "Cis” indicate that the relay contact is type code “Opn" and “Cls” indicate that the relay contact is fype code
Alarm type | { opened and closed; #on)” and “{off” indicate that Alarm type | | opened and closed; :’on)" and “{off” indicate that
the lamp is on and off; and white triangles indicate | [Closed contact Open contact the lamp s on and off; and white triangles indicate | [Closed contact Open contact
{emperature control setpoints. during alarm | during alarm temperature control setpoints. during alarm | during alarm
g g ng ing
No alarm OFF Hysteresis 6
Hysteresis . <>
bt 1 De-energized - ;
on deviation| ©pn (on) Cls (of)
PV Opn (off) Cls {on) o — N / 16
o 11 low limit _ T P e
high limit [— A Deviatior: setting [€——! Measured value {See note.)
Measured value  Alarm setting (See note.) Temperature setpoint
Hyst i Hysteresis Hy'sterelsis
ysteresis 2 ] <] 7
[« Deviation |cisT Opn g Cls
PV Cls (or) Opn (o) highand |"— fof fon)
L 12 o , ‘ — 17
low limit A D — fow limit [ Deviaton setting i Measured value
Alarmsetting  Measured value | (56 note) 1 (Ses note)
Temperature setpoint
Hysteresis Hysteresis Hysteresis
<] 3 Deviation |=—>1 Cls fon} [« 8
Deviation Opn (off Cis (on) within-high- | OPn (o) .- Opn (off
N A a 13 and — 18
high limit | —— % - - !
9 Measured value <> Deviation setting (See note. -low-limit Deviation Setting << Measured value (Ses note.)
9 ‘
Temperature setpoint Temperature setpoint
Hylsterelsis 4 ) Hysteresns 9
De-energized |
g
Deviation | C'sfon ] Opn (off) . onpPv | o : - Opn {or) o
low limit Deviaonsetting & & e high limit f— ry /
Te;;:u:re shi?:)l::td vale  (See note) Measured value  Alarm setting {See note)
. Hylstere[sis 5 . Hysteresis 10
De-energized De-energized [
on deviatior | ©'s (o9 Opn (on) ; onPV | Opnon) - ' = Cls (off) 20
high limit vessred e ‘A A Deviation setting Se 5 low limit A -~ ’ Se6 ot
ezsured value Temperat somant {See note.) Alarm setting Measured vale {See note.)
Fault The output contact is apened in the following events:
. . The contact is cl i t - * Program error  » A/D converter error
diagnosis bumout actis closed at inpu 21 FAIL . E(A?’I\\;‘!/I error . RJg error 22
- . error * EE| error /
output output * power failure
Note: The alarms numbered 1 to 10 have no . - ~Q Tak Normal Abnormal
waitingi action, while alarms 11 to 20 have a Wa|t|ng action s ‘Alarm output = ON
waiting| action. 1 < Low limit alarm
The waiting action turns off the PV and setpoint
deviation alarms that occur from the start of the In this area, the alarm output is turned
control operation until a stable state is reached. gg,g:fﬂ,;“?o‘i{,‘ ﬁm’ﬂeg‘,j‘ﬁ;?‘;,;ﬂg;}f’”s
A .
Power-on > Time

M-4564
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B Description of Parameters

This section describes the parameter functions specific to the CN6221 limit controllers.
(The functions described in other sections of this manual and the general functions are not discussed.)

Parameter

Relay hysteresis for
control outpu:

HYS

Function
For control. you can set a hysteresis around the on/cff point (SP) to prevent chattering.
Cn/off point (SP)
Y
ON l
OFF :
' :‘— Hysteresis

PV input filter

FL

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 of the first-order lag type, and FL. sets the time constant. If a larger time constant is

set. the filter can remove more noise.

Input 2-seconds filter 10-seconds filter

PV input bias

BS

This function adds a bias value to the measured input value, and the result is used for display and control
computation.

PV value inside the controller I = [measured input valuel + IPV input biasJ

This function is useful for carrying out fine adjustment when the PV value is within the required accuracy but it
differs from the value obtained by other equipment.

Decimal poirt position
of measured nput

DP

Maximum/minimum
value of measured input
range (scale}

RH,
RL

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 engineering unit 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)

0.0(1V) N 100.0 (5V)
) initial scale ]
h |
' 1
1 Measured input scale '
i (1
fter bein: led,
0.00 (RL) (afte g scaled) 10.00 (RH)

Register the decimal point position using DP.

Maximum/minimum
value of targ:t setpoint
range

SPH,
SPL

Using the SPH and SPL parameters, you can limit the setting range of the target setpoint (SP) within the measured
input range (scale).

This function prevents SP from being mistakenly set at too large or 100 small a value (beyond the setting range).

14
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8. LIMIT CONTROL FUNCTION

T T
B Limit Control

When a measured value (PV) exceeds a setpoint (SP), “EX- (A) ) (C) Ay (O ®

CEEDED” lanp lights. and “OUT" lamp turns ON (A). v ¥ * *

The limit output relay is de-energized then. “EXCEEDED™

N
/ - eT@

lamp turns off when PV goes into normal condition, while H\S(Z ; ‘ | 1
the output (OUT) display lamp stays on as it is (B). The =Y, : | | '
output (OUT" display lamp turns off when a confirming “ : ‘ :
operation is dong by an operator (C). The way to confirm is EXCEEDED l———l | [—v—— — it
pfessmg the é key (por by an external ccfntacl, accord- Lamp . — . ! _]_—_ off
ing to the setting of setup parameter DIS). The confirming ouT : ; : : : ; lit
operation is not accepted during PV exceeds SP (D) (during Lamp r : !—_! : 3 off
EXCEEDED lamp lights*). State of output relay is de-en- Output _i : : : on
ergized whenzver “OUT” lamp is on. relay ; : ‘ i 1 1 off
* Check the “HYS" value if the EXCEEDED lamp is not | R U
turn off wher PV is lower than SP. Operation confirmation  confirmation

(accepted) (not accepted)

ﬂ NOTE

Thz confirming operation cannot be done by communication (RS-485).

W Con rming Operation
Do the confirming operation when you start limit control.

This operation must be necessary every time when the Step 1:

Confirm that the controller
shows the operating display
@ and the output (OUT)

controller is powered on. By the confirming operation, state

of output reley is energized and the output (OUT) display

lamp turns off. if the PV does not exceed SP. display lamp lights. /
Step 2:
Press the ley for at

least 1 second to turn off the
output (OUT) display lamp.
The confirming operation is
now finished.

Note 1: The output (OUT) display
lamp does not turn off during the
EXCEEDED lamp lights.

Note 2: Check the “HYS” value if the
EXCEEDED lamp is not turn off when PV
is lower than SP.

M-4564 15



B Power On Status

The state of output relay at power -on can be set by a setup parameter restart mode "R MD".

(1) When "R.MID)" is set to 0. (i\) (?)
Tl tput relay is always de-ene d d) at - . j \ ! I
he ou plrl relay is always de-energized (opened) at powet P . e~ }
on.even it PV does not exceed SP (A). The output (OUT) . i /. N }
. HYS ~
display lamp is | t. After the confirming operation, state of py — : j : | j
o.utpul relay is (ncrg-i%u.-d (closed) and the output (OUT) EXCEEDED ‘l E . —_ 1‘
display lamp turns off if the PV does not exceed SP (B). Lamp . : I —I,__‘,__
ouT ) 1 | : )
Lamp '_‘—l. . _I. , I_k
Output . i ' ' l—‘
relay r 1 ‘ T )
¢ t +
QOperation Power-on confirmation confirmation
(accepted) (accepted)

(2) When "RMD" is setto 1.

A
The state of oulput relay is energized (closed) and the i
output (OUT) d splay lamp turns off if the PV does not sp N P ! :
excced SPat power-on. HYS ‘ : \\“
PV —— 5 o
EXCEEDED ! J——‘ —| !
Lamp : g ; J
out : I— e
Lamp ; d 1
Output r | ;
oy —— 1 L [
t 4
Operation Power-on c&rg;;n;?éz))n

Fig.2 Power-on status of high limit control when RMD =1
B Duration Time (Refer to the confirmation display @ in the flowchart on page 11)

The time while PV exceeds SPis counted and stored in the memory. It is displayed in the “TIME” in the confirmation display @.

Display time rar ge: 00.00 to 99.59

® How to REISSET

¢ Push the Q» kev for about one second to reset the duration time in the confirmation display @ where “TIME” is displayed. When the count is
reset, "0.00" is displayed until PV exceeds SP again.

¢ The time coun: is reset when power is turned on.

« If PV exceeds SP while the old time count data is retained in the memory, the old data should be automatically reset, and the new time counting
starts from "0.)"

« [t is impossible to reset the time count while PV exceeds SP by any operation.

* Duration time cannot be reset by an external contact or communication (RS-485).

W MaximunvMinimum Value

The maximum value or minimum value of PV is stored in the memory and displayed in the “HI” or “l.O" display in the confirmation display @.

When the contrcl type is specified as high limit control, the maximum value is displayed in the “HI” display, and the control type is specified as low

limit control, the minimum value is displayed in the “LO” display.

When the PV exceeds SPand then return to the normal status, Maximum/Minimum value is retained as it is, but when PV exceeds SP again, it is

automatically resct and start taking new value for its maximum/minimum value.

® How to RESSET

* Push the “Q»“ kev for about one second to reset the maximum/minimum value in the confirmation display @ where “HI” or “LO” is displayed.
The value is reset. and the value immediately after the confirmation should be recognized as a maximum or minimum value.

* When the power is turned-on, the memory should be reset and the first PV should be recognized as maximum.

* Maximum/minimum value cannot be reset by an external contact or communication (RS-485).

e Itis impossible: to reset the maximum/minimum value while PV exceeds SP by any operation.
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9. TROUBLESHOOTING

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

Is the controller defective?

Communication
failure?

N
. ’ No : ;
Display failure? 1/0 signal failure?
~
Yes

Verify the IO spec. Check the model
of controller and suffix codes

Verify the spec. of
1/Q destinations
(No communication capabiy)

Yes

Turn the power off,
then on

Check key-lock
setting

No
Normal?
No /ﬁe k%y
\jo\cked

Correct it Yes

communication wiring

Verify the spec. ot
communicating partner

C Contact us for (epav) (Problem solved

B Error Display during Operation

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

Display Error content Remedy
- _ . Check the settings of all the parameters and set them
KN P.Er The parameter is abnormal at their proper values.
[ -
[ ) B.o Input burnout Check the sensor wiring and correct it.
- - PV over-scale
LILILY 000 | (PY exceedsits effective range.) | Check the input type and range settings and correct
IXININ PV under-scale them.
LHLILE guu | (PY falls below its effective range.)
Flashing period Communication failure Press any key to stop the flashing.
on PV display (for /RS option only)

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

B When Power Failure Occurred during Operation

® Momentary power failures of less than 20ms have no effect on the controller operation (i.e., normal opera-
tion continues).

@ For power failures longer than 20ms, however the status will be as follows.

(The controller action at power recovery is the same as at power-on.)

* Alarm action: Continues (but alarms with a waiting action enter the waiting state once)

* Setting parameters : Maintained

M-4564
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' WARRANTY/DISCLAIMER

OMEGA ENG NEERING, 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. OMEGA warrants only that the parts manufactured by the
company will be as specified and free of defects. DMEGA 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 WARRANTY/DISCLAIMER 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 aII 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 purchasor is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

e

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, cansult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which the product| 1. Purchase Order number to cover the COS i
was PURCHASED, of the repair,
2. Model and serial number of the product under | 2. Model and serial number of the product, and
warranty, 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 fatest in technology and engineering.

OMEGA is a reygistered trademark of OMEGA ENGINEERING, INC.
© Copyright 2007 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 ir part, without the
prior written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

Shop online at omega.com
TEMPERATURE

B Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
B Wire: Thermocouple, RTD & Thermistor

¥ Calibrators & Ice Point References

¥ Recorders, Controllers & Process Mornitors

W Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
W Transducers & Strain Gages

W Load Cells & Pressure Gages

W Displacement Transducers

W Instrumentation & Accessories

FLOW/LEVEL

W Rotameters, Gas Mass Flowmeters & Flow Computers
W Air Velocity Indicators

W Turbine/Paddlewheel Systems

W Totalizers & Batch Controllers

pH/CONDUCTIVITY

W pH Electrodes, Testers & Accessories

W Benchtop/Laboratory Meters

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

DATA ACQUISITION

W Data Acquisition & Engineering Software

B Communications-Based Acquisition Systems
W Plug-in Cards for Apple, IBM & Compatibles
W Datalogging Systems

W Recorders, Printers & Plotters

HEATERS

W Heating Cable

W Cartridge & Strip Heaters
B Immersion & Band Heaters
¥ Flexible Heaters

W Laboratory Heaters

ENVIRONMENTAL

MONITORING AND CONTROL

B Metering & Control Instrumentation

W Refractometers

W Pumps & Tubing

¥ Air, Soil & Water Monitors

¥ Industrial Water & Wastewater Treatment

W pH, Conductivity & Dissolved Oxygen Instruments
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