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Section 1
Getting Started

Figure 1.1
2-Loop Platen
Application

The CN3240 temperature controller is a sophisticated
dual loop, PID/Overtemp or PID/PID controller, that
gives you the flexibility and power of two
microprocessor-based controllers in one compact 1/4
DIN package. Using Surface Mount Technology
(SMT) and a rugged extruded aluminum housing, the
CN3240 provides quality construction and electronic
reliability.

Applications
Each of the two independent control loops may be
field programmed:

Loop #1 Loop #2
Temperature Temperature
Temperature Overtemperature

Alarm/Overtemp  Alarm/Overtemp

The control outputs may be field selected as SSR drive
or relay. When used as alarms, the outputs may be
programmed as energized, de-energized, latching or
non-latching.

Two discrete sensor inputs, one per loop, can be field
programmed as ] or K thermocouple, or RTD. The
control outputs are 5 amp relays, field changeable to
solid state relay (SSR) drive. The relay output can be
used to directly drive small heater loads up to 500
watts without the use of an external contactor. The
output type for each loop is field selectable as ONJOFF
or PID. These features, coupled with Timer and Event
input capabilities, plus Digital Communications, make
the CN3240 extremely versatile and capable.
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Figure 1.2 Oven Application
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Iron-Constantan -100 to 1400°F
K -73 to 1149°C +0.14% + 1 digit
CHROMEGA® -100 to 2100°F
ALOMEGA?
RTD -129 to 538°C +2°F
100 ohm Pt -200 to 1000°F +2°F

CN3240 Dual loop, dual! field selectable relay/dc pulse outputs,
one auxiliary relay output #3
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Section 2
Installation

Figure 2.1
Removing the
CN3240 from the
instrument Case

Unpacking Instructions
Remove the Packing List and verify that you have
received all equipment, including the following
{(quantities in parentheses):
e OMEGA® CN3240 Temperature Controller (1)
e Operator’s Manual (1)

If you have any questions about the shipment, please
call the OMEGA Customer Service Department.

When you receive the shipment, inspect the container
and equipment for signs of damage. Note any evidence
of rough handling in transit. Inmediately report any
damage to the shipping agent.

Note: The carrier will not honor damage claims unless
all shipping material is saved for inspection. After
examining and removing contents, save packing
material and carton in the event reshipment is
necessary.

Removing the CN3240 from the Instrument
Case

The CN3240 instrument chassis can be removed from
its case cither before or after mounting and wiring.
Some applications require internal jumper changes,
making it necessary to remove the controller chassis
from the case.

To remove the chassis, lower the front door flap and
loosen the screw. Pull the chassis out from the case to

expose the controller circuit cards. See Figure 2.1
below.

1. Lower door flap

2. Loosen captive screw 3. Grasp and pull chassis
firmly.

3



Mounting Figure 2.2 shows the mounting dimensions for the
controller. Cut out the square “panel cutout”
mounting hole and install the unit as shown in
Figure 2.3. Loosen the screw at the rear of the
mounting bracket and slide the bracket off of the
controller. Place the controller through the square
pancl cutout and replace the mounting bracket.
Tighten the screws to secure the controller firmly
against the mounting surface.

Figure 2.2 Mounting Dimensions
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Measurements are shown in inches. Millimeters are shown in parentheses.

Figure 2.3 Mounting Diagram

Mounting Bracket Screw

Panel Cutout

Instrument




Wiring
Instructions

Good Wiring Practices

1. When planning the system wiring, be sure to
consider the importance of separating wiring into
functionally similar bundles - i.e. power leads, sensor
leads, output signal lines, etc. If the power leads and
sensor leads must cross, they should cross at a 90°
angle to each other (perpendicular).

2. Locate all sources of noise in your system - motors,
contacts, solenoids, etc. When driving a contactor coil
or other inductive load, an appropriately rated AC.
snubber circuit is recommended (OMEGA P/N 1821-
101), as described on page 9, “Relay Output Wiring.”
Design the control system such that wiring is separated
as far as possible from these noise sources.

3. For sensor wiring practices, see Sensor Wiring
Notes, next page.

4. Additional information on good wiring practices is
available from IEEE, 345 East 47th St., NY, NY
10017. Request IEEE Standard No. 518-1982.

Make all electrical wiring connections to the back of
the controller before power is applied to the unit.

All wiring must comply with local codes, regulations
and ordinances. This instrument is intended for panel
mounting and the terminals must be enclosed within a
panel. Use National Electric Code (NEC) Class 1

wiring for all terminals except the sensor terminals.

Check the wiring decal on the side of the unit to
verify the model number. The wiring decal shows the
wiring terminations. All wires will be connected to the
terminals on the back of the instrument case. Specific
wiring instructions for different input and output types
are given in this section.



Figure 2.4 Wiring Terminal Identification

16| 230 Vac

120 Vac Instrument Power

18} AC Common

9

Eﬁ[ 1 {nternal
Sensor

Loop 1
Relay Output

Hé;l

< o le] :
Lcﬁg j Tc R:D’_ —L—H _@ } Lﬁ{%?:yzcutput
—8 + LooFsﬂ
E} . SSA Drive Output
+
@ @ Loop 2
Digital Communications E - SSR Drive Output
[“ﬂ L @ Relay Output 3
L] T o]
Shield Gnd ’E] High @
— Auxiliary Event Input
Shield Gnd {‘_SJ Low ——@
Sensor Sensor Input Wiring Notes:
Input ® Sensor leads (thermocouple and RTD) should not
Wiring be run together in the same conduit as power wiring.

® Twisted pair shielded wire is recommended for
sensor connections.

® False process readings can occur if the sensor wire
is exposed to electrical noise.

 Ungrounded thermocouples are recommended. If
grounded thermocouples are used, the grounds
must be at the same potential.

¢ If thermocouple extension wire is required, it must
be the same type as the thermocouple (i.e. if a
Type K thermocouple is used, then Type K
extension wire must be used).

¢ Thermocouple wires should connect directly to
the controller terminals. Do not use copper crimp
terminals or solder terminals to make connections.

o [ shielded thermocouple wire is used, the shield
must be grounded at one end only, preferably at
the shield ground terminal on the controller, as
shown in Figure 2.5.

» Three wire RTDs are recommended for greatest
accuracy.

e Standard shielded copper wire is recommended for
RTD extensions.



Thermocouple [t is important to observe polarity (+, -) when

Inputs connecting thermocouple leadwires. The table below
shows ANSI color coding for the thermocouples used
with this instrument.

T/C Type Material Polarity (+) Polarity ()
] Iron/Constantan White Red
K Chromega/Alomega Yellow Red

Make the thermocouple wiring connections to terminals
as shown in Figure 2.5.

Connections

Figure 2.5 AL
Thermocouple /w I

L]
[12]
[12]
Shield Gnd @
Safety Gnd ”‘[ﬂ

3-Wire When making the 3-wire RTD input connection, it is

RTD Inputs important to make the resistance of all three extension
leadwires equal by using the same gauge and same
tength of wire for optimum leadwire compensation.
OMEGA recommends 3-wire RTDs for greatest
accuracy, and standard shielded copper wire for RTD
extensions. Make 3-wire RTD connections to
terminals 1, 2 and 3 as shown in Figure 2.6 on the
following page.



Figure 2.6
3-Wire RTD

Loop 1
Connections
Loop 2
Shield Gnd
Safety Gnd
2-Wire If using a 2-wire RTD input, use heavier gauge
RTD Inputs leadwires to reduce leadwire resistance. Any

leadwire resistance adds directly to sensor resistance,
thus adding error to the process temperature
measurement. It is also necessary to jumper
terminals 2 and 3 (Loop 1) and terminals 7 and 8
(Loop 2) on the instrument to complete a 2-wire

hookup.
Figure 2.7
2-Wire Loop 1
Connections
> Loop 2

1

B
[¢]
B
Ls]
s

w w
T
2 o
a Q.
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Event Input
Connections

Figure 2.8
Event Input
Connections

Output
Wiring

The event input can be used to execute a set point
change or to interface the timing function with the
controller’s ramp/soak capability. This input can be
setup as a contact closure or a momentary switch
input. For momentary operation a momentary contact
closure of at least 100 milliseconds, or a semiconductor
switching device capable of sinking 1 mA at 0.8 Vdc
max. may be connected to terminals 29 and 30 to
actuate the event input. Use isolated switches only. Do
not tie the Event Input Terminals to ground.

+
.——————29
External . 3
Input

Each of the two control loops has a 5 Amp relay
output, which may be changed to a solid state relay
{SSR) drive output by moving an internal jumper. The
cycle time is set for 30 seconds {recommended for
relay outputs). For SSR drive output, a cycle time of 1
second will result in more precise control. See PAGEs
2-3/MENU 7 for cycle time settings.

Relay or Solid State

Relay Drive Jumper Selection

When shipped from the factory, the CN3240 is
configured for relay output(s). To change the output
type to solid state relay drive, internal jumpers must
be moved (one jumper for each output, Loop 1 and
Loop 2). To locate the output jumpers, remove the
(CN3240 instrument chassis from the instrument
case as shown in Figure 2.1, page 3. The two jumpers
are located on the right circuit board (facing the
rear of the controller) as shown on the following
page.



Figure 2.9
Output
Jumpers

Relay
Output
Connections

Figure 2.10
Relay Output
Connections

Top

: Loap 1 Loop t
[ L] Relay Qutput SSR Drive
o Y Jumper Postion Jumper Pasition
° . (as shipped)
L J [ ]
[ .
[ ] [ ]
[
] [
[ % |
[ ] [
[ ] L ]
® L 4
4 L4 Loop 2
L L) Refay Output Loop 2
® Y Jumper Postion S8R Drive

(as shipped) Jumper Position
Rear View

To change the output from relay to solid state relay
drive, remove the jumper. It is recommended that
you replace the jumper on one pin only, to retain it for
future use if needed.

A relay output is generally used to drive small
resistive loads (< 5 amps) or a contactor. Even
though the CN3240 relays have internal surge
suppression (MOV), when driving a contactor coil
or other inductive load, we recommend that you
install an appropriately rated AC. snubber circuit
(OMEGA P/N 1821-101) in parallel with the
contactor coil to protect the controller from
electrical noise.

Fuse

I @"—7““ o e[ T 120 or 230 Vac
L 1 -
;:‘I’ay Internal
Contacts Mov o
Tl ey [ TLoRD o A Neuta
——-{ Snubber ]——
- E
[ LZ’J"”*"’ S —— Lisﬁ = 120 or 230 Vac
Lg(;?as ) 7{‘ Internal
Contacts [ ‘ﬁMOV o
1 {2_2_}74 - r;u‘gA_D_ ﬁ] i '*T“—’ —-- AC Neutral

o { Snubber} -



Solid State The solid state relay drive output drives solid state

Relay Drive relays, such as the OMEGA SSR240DC10 power

Connections  modules, which accept 3 to 32 Vdc input ON signals
and 0 Vdc OFF signals. See Figure 2.11 for solid

state relay drive output connections.

Figure 2.11
Solid State Retay Output Connections
+ - Fuse
[23} - @ {3 12001230 Vac
Loop 1 { 4115
(24] 7 el @ D - Lomp} ~ AG Neutral
. e Fuse
{ @'7777 -\ @ O+t 1 F——— 1200r230 Vac
Loop 2 B 4115 o
26} 7 ) @ oA} ——— ACNeural
Instrument Make 120 Vac or 230 Vac instrument power
Power connections to terminals 16-18 as shown in
Wiring Figure 2.12.
Figure 212 Safety Ground 4@ M’7§§9 230 Vac
Instrument [17] - [Fuse]— 120 vee
(P:OWSr . (173}7 - ---=—  Neutral
onnections [1o]
19
Alarm The auxiliary alarm (output #3) relay is connected as
Outputs shown in Figure 2.13.
Figure 2.13
Auxiliary Alarm Output
Fuse
L] : ~—{—}F— 120 or 230 Vac
Auxiliary Qutput 3 { ";\'n"(;’:/a'

AC Neutral

1
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Section 3
Operation

Pushhuttons
and
indications

All of the program control steps and configuration
entries are easily accomplished with the front panel
pushbuttons. The digital displays and status lights
provide a constant overview of the process. Figure 3.1
summarizes the functions of the pushbuttons and
displays.

Normal Display Mode

At power-up, and for typical control operation, both
process temperatures are displayed; Loop #1 process
temperature in the upper display and Loop #2 process
temperature in the lower display. The lower display
can be programmed to display other values

(see PAGE 1/MENU 20).

If a timer function has been selected, the & and ¥
pushbuttons act as “START” and “STOP” pushbuttons
and the RESET pushbutton acknowledges a latching
alarm.

Setpoint Mode

To allow quick access to the setpoints for both Loops 1
and 2, the SETPOINT pushbutton is used to enter the
setpoint mode. When first pressed, Loop 1 setpoint is
displayed. When pressed again, Loop 2 setpoint is
displayed. To return to the Normal Display Mode, the
SETPOINT pushbutton should be pressed again, or
RESET may be pressed to return to Normal Display.

The setpoints may be adjusted (when displayed) if
correct security access is established.

13



Figure 3.1
Front Panel
ldentification

LED indicates a
Timer Function is Active.
LED fiashes if Timer has
turned the Outputs Off.
See PAGE 1/MENU 14,

values 1 and 2.

LEDs indicate Loop 1
Control Output ON
and Alarm Condition.

LEDs indicate Loop 2
Control Qutput ON
and Alarm Condition.

LEDs indicate Loop 3
Control Output ON
and Alamrm Candition.

Pushbutton to select
programming PAGE,
and switch from
MENU to PAGE
select while in
Program Mode.

Pushbutton to select

MENU number or Value

for lower display.

Loop #1
Process Variable and

Alphanumeric Cue Display.

Pushbutton displays
Loop #1 and Loop #2
Setpoints and aliows
adjustment of setpoints
with correct security

Values 3-6.

LED indicates a setpoint
changing program is active.
See PAGE 1/MENU 14,

Loop #2

Process Variable and
Menu Value Display.

LEDs indicate °F
or °C selected for
Process Variable.

In Program Mode
Pushbuttons
increase and
decrease MENU
Values.

If a Timer Function is
selected, act as
START/STOP in the
Normal Display
Mode.

Pushbutton Resets
Latching Alarms.

In Program mode,
returns displays to
normal display
mode.

In Self-Tuning,
MENU initiates
self-tune, and also
terminates self-tune.



PAGE/MENU
Programming

All control parameters, selections and calibration

procedures for the CN3240 are accomplished through

simple MENU selections. These MENU selections are
organized into PAGES. On each PAGE you will find a
specific set of related functions, and each of these
functions has a corresponding MENU number.

This organization allows you to go directly to the
parameter to be adjusted, without stepping through a
long series of unrelated entries. Figure 3.2 illustrates

the concept behind the PAGE/MENU structure.

Figure 3.2

PAGE:7: Manual Callbration

Alphs  Menu  Seleclion Availabie Seltings Segunty
PAGE/MENU o e uCzen  seeSene e Man 0D
H PAGE 8: Digital Communications 1< J -
Prog ra m m 1 ng Apha Meny  Selection Avadable Settings feglory Seling Sec.
digr 1 Mode Select wr't- Disabled (none) C
Structure ’ o et st lere)

PAGE 5: Calibration CAlL

-

eLee 4

Aiphg Meny  Seleglign

Avsilghle Settungs  Faclory Sewngy  Sec.

Recover Factory Cahbration @ = OIf ) D

PAGE 4: Auxiiary Alarm 3 and Gutput 3 0ut.©

Alphg Meny  Selectipn
ALSP 1

Alarm 3 Setpaint

PAGE 3: Loop 7 Contral Parametara

Avariable Seltrigs
Instrument Sensor Span

faclory Setung Sec.
SenarSpen €

Alphy Meny  Selection
fane ) toop 2 Function/  d
 Contrnt Tana

Avatlable Settingy

Faclory Seting See

Disabled po c ™
P =

_PAGE 2: Loop 1 Control Paramsters
Alehs Meny  Selechion Avaisble Sewings
Fune 1 _a1sh Dissbled

Loop « functions

TPRGE 1 : Genoral Canbol Operabions 351

Apha Mo Seiccyon Availgbie Seltngs

Security Code
Lock 1 Secunly Code/lock 0 Lo 999 None Al
— [y
PAGE 0: Status Display PAGE 115 B
Aiphg Cug MENU Drspley Sefechon Securiy
o |l Loup 1 Process Value
™2 2 Loop 2 Process Value
1 Lwap 1 Setpoint
. L0ap 1 Devietion fram satpaint
n1 5 Loop 1 Qutput s ON




Figure 3.3 PAGE/MENU Contents

PAGE PAGE Name PAGE Contents
0 Status Display Allows you to monitor any of 15 real time
variables in the lower digital display: set
point; process temperatures; outputs; timers
and alarm status. This is useful during
troubleshooting or brief trending periods.
Values on this page are for display only and
cannot be changed on this PAGE.
1 General Operations Security Code
Set Points {Loops 1 and 2)
Idle Set Point {(Loops 1 and 2)
Alarm Parameters (Loops 1 and 2}
Timer/External Input Functions
Lower Display Selection
2 Loop 1 Control Control Mode
Parameters PID and On/Off Control Parameters
Set Point Limits
Out-of-Range Responses
Offset of Process Variable
Self-Tuning
3 Loop 2 Control Same as Loop 1 parameters above
Parameters
4 Auxiliary Alarm and Set Point (Auxiliary)
Output #3 Process Source for Output #3
Alarm Type / Parameters for Output #3
5 Sensor Setup Scale (°F or °C)
Sensor Type
Calibration CJC and Quickstep Calibration
6 Digital Operation Mode
Communications Baud Rate
Controller Address
7 Manual Calibration Manual Calibration




Figure 3.4
Sample of
PAGE/MENU
Table

Security
Levels

PAGE 3: Loop 2 Contral F

Alpha Menu  Selection Description and Available Settings
Func 1 Loop 2 Function/ diSA = Disabled
Control Type anof = On/0ff Control
P.d = PID Contral
ALAr = Alarm
For ON/OFF Control:  Setup MENU 8-14
For PID Control: Setup MENU 2-8,10-15
For ALARM: Setup PAGE 1/MENU 1013 for Laop 2 using Output #2 as an

atarm output, P3/M2-13 not active
oF Sk 2 Manual Reset (Offset) Only active it P2/M4& =0

-99.9 o0 93.9%
Pb 3 Proportional Band 0.1t099%3.9%
Ar 4 Automatic Reset 0.00 to 99.99 repeats/min.
rAtE 5 Rate 0 to 500 seconds
oukl 6 Qutgput Limit 0to 100%
eYel. 7 Cycle Time 0.1 10 60.0 seconds
dr B Cantrol Action d = direct {coaling)
~ = reverse (heating)
db 9 Deadband 1 to 89°F
SPUL 10 Setpoint Upper Limit ~ Sensor Span Limits, P1/M3 and 5
SPLL n Setpaint Lower Limit ~ Sensor Span Limits, P1/M3 and 5

“’—f—»—-f\,,,_,,_\__\Q\/////-W

Every parameter or selection in the CN3240 controller
has an identifying PAGE/MENU number. Each
PAGE/MENU number is assigned one of four Security
Levels, A-D. In each level you may view certain
PAGE/MENU numbers, and adjust certain PAGE/
MENU numbers. This allows you to set the Security
level that is appropriate for your operating
environment, prohibiting unauthorized access to or
accidental changing of control parameters.

Entering the Security Code

The Security Code is entered in PAGE 1/MENU 1 to
determine which PAGE/MENUSs may be viewed and
which may be adjusted.

The controller is set at Security Level A (no code
necessary) when you receive it from OMEGA.

Figure 3.5, on the following page, defines the Security
Levels, showing which PAGE/MENUSs may be

adjusted in each of the levels.



Figure 3.5
Security Levels and PAGE/MENU Contents

Level Code Allows Adjustment of: PAGE/MENU

A --- Status Display (View only) PO/ M1-20
Security Code P1 /M1

-] 123 Security Level A settings, plus...
Process Set Points, Loops 1 & 2 P1/M2-3
Idle Set Points P1/M4-5

Cc 458 Security Levels A and B settings, plus...
Afarm Types P1/M6-13
Timer / Event Input Functions P1/M14-18
Guaranteed Soak Differential P1/M18
Lower Digital Display Selection P1/M20
Loop 1 Controf Type P2 /M1
Loop 1 Manual Reset P2/ M2
Loop 1 PID Control Parameters P2 / M3-5
Loop 1 Qutput Limit P2 / M8
Loop 1 Cycle Time P2 /M7
Loop 1 Control Action P2 /M8
Loop 1 Deadband P2/ M9

Loop 2 (same parameters and MENUs as shown above for
Loop 1, except PAGE 3)

Output 3/Alarm Parameters P4 / M1-6
Scale °F or °C P5 / M1
Sensor Types P5/ M2-3
Digital Communications P6 / M1-3

D 736 Security Levels, A, B, and C settings, plus....
Loop 1 Set Point Limits P2 /Mi10-11
Loop 1 Out-of-Range P2/M12-13
Loop 1 Calibration Offset P2/ M4
Loop 1 Self-Tuning P2 /M15

Loop 2 (same parameters and MENUs as shown above
except PAGE 3)

Factory Calibration Recovery P5 / M6
Quickstep Sensor Calibration P5/ M7-9
CJC Calibration P5/ M5,6,10
Manual Calibration P7 / M15

Figure 3.6 lists the Security Codes for each of the
four Security Levels, along with the levels that may
be viewed and adjusted.

Figure 3.6 Security Security View Adjust
Security Codes & Level Code Level Level
View/Adjust g ]23 23 c : 6
Levels » O )

Cc 458 A B.C A B C

D 736 A B,C,D A BCD

Any other number (code) entered at
PAGE 1/MENU 1 will lock out adjustment of all

PAGE/MENU values.
18



Section 4
PAGE/MENU Tables

This section contains detailed information for PAGE 0
through PAGE 3.

PAGE 0 - Status Display PAGE

PAGE 1 - General Control Operations

PAGE 2 - Loop 1 Control Parameters

PAGE 3 - Loop 2 Control Parameters

PAGE 5 - Sensor Setup

Programming PAGEs specific to certain functions are
located in the section of this manual that addresses the

function.
Section Topic Programming PAGEs
5 Auxiliary Alarm & Output #3 4
6 Timer and Event Input 1
7 Digital Communications 6
8 Sensor Setup and Calibration 5,17

19
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PAGE 0: Status Display PAGE 3:5P

Alpha Cue MENU Display Selection Security
PUY 1 Loop 1 Process Value A
PU2 2 Loop 2 Process Value
SP1 3 Loop 1 Setpoint
dSP} 4 Loop 1 Deviation from setpoint
Outl 5 Loop 1 Output % ON
Rl 6 Alarm 1 Status
0 = Off
1=0n
SPe 7 Loop 2 Setpaint
d5P2 8 Loop 2 Deviation from setpoint
Oute 9 Loop 2 Output % ON
ALre 10 Alarm 2 Status
0 = Off
1=0n
Out3 11 Output 3 Status % ON
AL~3 12 Alarm 3 Status
0 = Off
1=0n
ESER 13 Timer Status
SR = Disabled
{OFF = Control Off
~PA = Ramp to Run Setpoint
~P! = Ramp to Idle Setpoint
SoR = Soak at Run Setpoint
Sol = Soak at idle Setpoint
ActE 14 Time Remaining in Active Timer
CJtk 15 Cold Junction Terminal Temp.

All Parameters on PAGE 0 are real time values and not adjustable.



' PAGE 1 : General Control Operations 3nrl

7ibha Menu éCI’VCCIIOH Description and Available Settings
Security Code
Lock 1 Security Code/Lock 0 to 999

See Section 3 for details. Appropriate Security

Code must be set to change any parameter.

Run Setpoints

SP1 2 Loop 1 Run Setpoint  Instrument Sensor Range

5P 2 3 Loop 2 Run Setpoint  Instrument Sensor Range

Idle Setpoints: Only used if PAGE 1/MENU 14 values 3-6 are selected.
15P1 4 Loop 1 idle Setpoint  Instrument Sensor Range

1SP2 5 Loop 2 Idle Setpoint  Instrument Sensor Range

Alarms

Alarms can be assigned to their matching control loops output, for example, Alarm 1 can

activate Loop #1 Output if the Loop #1 function is set up as an Alarm (only) at PAGE 2/

MENU 1. Likewise, Alarm 2 can activate Loop 2 output if the Loop #2 function is set up

as Alarm (only) at PAGE 3/MENU 1. Alarms 1 and 2 can also be assigned to activate
Output #3, as described in Section 5 of this manual. The ALM 1 and ALM 2 LEDs will

indicate if ALM 1 or ALM 2 condition exists, even if these alarms are not assigned an output.

ALET 6 Alarm 1 Type t = High
Lo = Low
PdE = + Deviation
-dE = - Deviation
dE = +/- Deviation

Alarm 1 Relay (MENU 7) is active only when PAGE 2/MENU 1 = RIAR
L4 7 Alarm 1 Relay Action  ndE = Normally de-energized,
ndE  non-latching
nE = Normally energized,
nE  non-latching
ndEL = Normally de-energized, latching
nEL = Normally energized, latching

RSP 8 Alarm 1 Setpoint or Loop 1 Sensor Range
Deviation Setpoint
inhl 9 Alarm 1 inhibit ofF = Off
at Power-Up on=0n
Rike 10 Alarm 2 Type Ht = High
Lo=Low

P2E = + Deviation

-dE = - Deviation

of = +/- Deviation
Alarm 2 Relay (MENU 11) is active only when PAGE 3/MENU 1 = R! R~
riye " Alarm 2 Relay Action  ~dE = Normally de-energized,

non-latching
nE = Normally energized,
non-latching
ngEL = Normally de-energized
nEL = Normally energized

nEL  latching
RSP2 12 Alarm 2 Setpoint or Loop 2 Sensor Range
Deviation
inhe 13 Alarm 2 Inhibit offF = Off
at Power Up on=0n
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PAGE 1 : General Control Operations (continued)

Alpha Menu Selection

Description and Available Settings

Timer Functions: Read “Timer and External Input Functions” in Section 6 before

attempting to adjust menus.

EFun 14 Timer / External Input
Functions
drbr 15 Delay or Ramp
to Run Timer
Srkr 16 Soak at Run Timer
rlee 17 Ramp to Idle Timer
Sikr 18 Soak at Idle SP Timer
95db 19 Guaranteed Soak

Differential

Lower Display Selection

LdSP 20 Lower Display
Selection
tUnk 21 Timer Unit selection

22

0 = Disabled

1 = On delfay timer

2 = Off delay timer

3 = Change setpoint on remote contact input

4 = Change setpoint on momentary switch or
CN3240 START/STOP Pushbuttons

5 == Ramp/Soak on remote contact input

6 = Ramp/Soak on momentary switch or
CN3240 START/STOP Pushbuttons

0.00 to 50.00 (hr.minutes) PiM21=0
0.0 to 300.0 (hours) P1 M21 =1
0 to 3000 (hours) P1M21 =2
0.00 to 89.59 (hr.minutes) Pi1M21 =0
0.0 to 999.9 (hours) P1M21 =1
0 to 9999 (hours) P1M21 =2
0.00 to 50.00 (hr.minutes) P1M21=0
0.0 to 300.0 (hours) P1M21 =1
0 to 3000 (hours) P1M21 =2
0.00 to 99.59 (hr.minutes) P1M21=0
0.0 to 999.9 (hours) P1 M21 =1
0 to 9999 (hours) P1 M21 =2

0.00 to 99.99% of sensor span 0.00

L2PV = Loop 2 Process Value
LISP = Loop 1 Setpoint
LPSP = Loop 2 Setpoint
L2AL = Loop 2 Alarm Setpoint

Timer units selected in this Menu determine
available timer settings for MENUs 15, 186, 17
and 18 (above).

0 =HR MN

1 == 000.0 hours

2 = 0000 hours



PAGE 2: Loop 1 Control Parameters

Alpha

Menu

Selection

Func

For ON/OFF Control:
Far PID Control:

For ALARM:
oFSE 2
Pb 3
Rr 4
~ALE 5
oukl 6
cYel 7
dr 8
db 9
SPUL 10
SPLL 11
orco 12
orPL 13

1

Loop 1 Function/
Control Type

Description and Available Settings

d4iSA = Disabled

0n0F = On/Off Control
P.d = PID Control

Al A- = Alarm

Setup MENU 8-14

Setup MENU 2-8, 10-15
Setup PAGE 1/MENU 6-9 for Loop 1 using Output #1 as an
alarm output, P2/M2-13 not active.

Manual Reset (Offset)

Proportional Band
Automatic Reset
Rate

Output Limit
Cycle Time
Control Action

Deadband

Setpoint Upper Limit
Setpoint Lower Limit
Sensor Out-of-Range

Control Output for
Out-of-Range

Only active if P2/M4 =0
-99.9 to 99.9% 0.0

0.1 to 999.9%

0.00 to 99.99 repeats/min.
0 to 500 seconds

010 100%

0.1 to 60.0 seconds

d = direct (cooling)

~ = reverse (heating)

1to 99°F
Sensor Span Limits, P1, M2 and 4
Sensor Span Limits, P1, M2 and 4
If sensor reading is out of range, high or low,
this Menu enables which condition will turn on
the control output set in P2/M13. If disabled,
the control output will be 0%. For ON/OFF
control, output will be 100% for “enabled”
out-of-range conditions.
dHL = Disabled High/Low
dHi = Disabled High/Low Enabled
dlo = Disabled Low/High Enabled
EmHL = Enabled High/Low

0 to 100%
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PAGE 2: Loop 1 Control Parameters (continued)

COFF 14 Calibration Offset
Alpha Menu Selection
tunE 15 Self-Tuning

Sensor Span
Description and Available Settings

This MENU initiates self-tuning and selects the
self-tuning mode. Standard (Std) is used for
most processes. Use Slow (5! o) to slow down
fast-reacting process and Fast (FRSE) to speed
up slow-reacting processes. While viewing the
selection, immediately press RESET pushbutton
to initiate self-tune. if RESET is not pushed,
self-tuning will initiate on the next power-up.
“bunE” will flash in the upper display during
self-tuning cycle. Press RESET again to
discontinue self-tuning.

When self-tuning is initiated, controller turns
off the control output until the process
temperature is at least 50°F below setpoint. if
the process temperature cannot reach 50°F
below setpoint in 30 minutes, a “tE-" (tune
errar) will occur and the original P1D settings
will be saved.

OFF = Manual (none)

Skd = Standard

Slo = Slow down fast-responding process

FASE = Speed up slow responding process

PAGE 3: Loop 2 Control Parameters

Alpha

Fune

For ON/OFF Control:
For PID Control:

For ALARM:
ofSt 2
Pb 3
Rr 4
~ReE 5
oukl 6
cYel 7
dr 8
db 9
SPUL 10
SPLL 11
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Menu

1

Selection

Loop 2 Function/
Control Type

escription and Available Settings

SR = Disabled

onof = On/0ff Control
P.d = PID Control
ALR~ = Alarm

Setup MENU 8-14

Setup MENU 2-8, 10-15
Setup PAGE 1/MENU 10-13 for Loop 2 using Output #2 as an
alarm output, P3/M2-13 not active.

Manual Reset (Offset)

Proportional Band
Automatic Reset
Rate

Output Limit
Cycle Time
Control Action

Deadband
Setpoint Upper Limit
Setpoint Lower Limit

Only active if P2/M4 =0
-99.9 to 99.9%

0.1 t0 999.9%

0.00 to 99.99 repeats/min.
0 to 500 seconds

0 to 100%

0.1 to 60.0 seconds

d = direct {cooling)

r = reverse (heating)

110 99°F

Sensor Span Limits, P1/M3 and 5
Sensor Span Limits, P1/M3 and 5



PAGE 3: Loop 2 Control Parameters (continued)

Alpha Menu Seiection

orco 12 Sensor Out-of-Range

orPL 13 Contral Output for
Out-of-Range

{OFF 14 Calibration Offset

tunk 15 Self-Tuning

Description and Available Settings
If sensor reading is out of range, high or low,
this Menu enables which condition will turn on
the control output set in P3/M13. If disabled,
the control output will be 0%. For ON/OFF
control, output will be 100% for “enabled”
out-of-range conditions.
dgHL = Disabled High/Low
dH = Disabled High/Low Enabled
dlo = Disabled Low/High Enabled
EnHL = Enabled High/Low

0 to 100%

Sensor Span

This MENU initiates self-tuning and selects the
self-tuning mode. Standard (Std) is used for
most processes. Use Slow (5! o) to slow down
fast-reacting process and Fast (FRSE) to speed
up slow-reacting processes. While viewing the
selection, immediately press RESET pushbutton
to initiate self-tune. If RESET is not pushed,
self-tuning will initiate on the next power-up.
“tunE” will flash in the lower display during
self-tuning cycle. Press RESET again to
discontinue self-tuning.

When self-tuning is initiated, the controller
turns off the control output until the process
temperature is at least 50°F below setpoint. If
the process temperature cannot reach 50°F
below setpoint in 30 minutes, a "tErr” (tune
error) will occur.

OFF = Manual (none)

Std = Standard

Lo = Slow down fast-responding process
FRSE = Speed up slow responding process

PAGE 5: Sensor Setup

Alpha Menu Selection

Urik 1 Sensor Units

SEnl 2 Input 1 sensor Type
SEn2” 3 Input 2 Sensor Type

Description_and Available Settings
°F/°C

JTC =Type JTC

H TC = Type K TC

385 =.00385 RTD

JTC =Type J TC

HTC=Type KTC
385 =.00385 RTD

i

*If not using Loop 2 input, disable “HHHH" error by setting MENU 3 to J TC and then

jumpering together input pins 6 and 7.

25



26

Notes:



Section 5

Auxiliary Alarm & Output 3

General
Description

Qutput #3, a ten amp (10A) relay and the Auxiliary
Alarm function can be used in several different ways:

¢ Common Alarm Qutput for Loop #1 and Loop #2
* PID or On/Off Control Output for Loop #2

¢ Low or High Alarm for Loop #1 or #2

® Process Enable for Loop #1 or #2

The Auxiliary Alarm and Qutput 3 are configured in
PAGE 4 of the PAGE/MENU programming structure. To
use these features, you must specify the sensor(s) to be
used, alarm type, alarm function, and relay output type.

The Auxiliary Alarm and Qutput #3 applications

possibilities are described in Programming, PAGE 4/
MENU 5.
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Wiring Wiring connections for Output #3 are given in
Figure 2.13, page 11 in the Installation section.

Programming

PAGE 4: Auxiliary Alarm 3 and Output 3 JuiP

Alpha Menu  Selection Description and Available Settings
MENUSs 1-4 are active when an Auxiliary Alarm function is selected in MENU 5.
ALSP 1 Alarm 3 Setpoint instrument Sensor Span

ALSc 2 Alarm 3 Sensor Input  5n5! = Loop 1 Sensor

5n52 = Loop 2 Sensor
Sni@ = Both Sensors

ALEP 3 Alarm 3 Type Hi = High Alarm

Lo = Low Alarm

inhb 4 Alarm 3 Power-Up off

Inhibit On

Output #3 Function

The MENU 5 setting determines how Qutput #3 is used.

Output #3 functions are determined by which Alarm settings are selected:

28

« Auxiliary Alarm 3 is set in PAGE 4/MENUs 1-4
« Alarm 1 is set on PAGE 1/MENU 6,8 &9
* Alarm 2 is set on PAGE 1/MENU 10,12 & 13

« Common Alarm for Alarm 1 and 2 activates Output #3 if either Alarm 1 or Alarm 2
is in an alarm.

« Loop 2, On/OFF or PID, gives the user the option o use the Out #3 (10 amp) relay
instead of, or with, the Out #2 (5 amp) relay. Loop 2 setpoints are on PAGE 1/MENUs 3
and 5, and control settings are on PAGE 3/MENUSs 2-9. When this function is selected,
Output #3 switches as a control output for Loop #2 sensor. Loop 2 function (P3/M1) can
be set as another control output or as an Alarm for Loop #2. When set as anather control
output, Out #2 switches with Out #3.

« Pracess Enable uses settings from PAGE 4/MENUs 1 and 2. On start-up conditions,
Out #3 will be open. If both sensors are selected, Out #3 will not be energized until
both inputs reach Alarm 3 setpoint (PAGE 4/MENU 1). Process enable acts as a
normally-energized low alarm if Loop #1 control action (PAGE 2/MENU 8) is reverse
acting (heating), and acts as a high atarm if Loop #1 control action is direct acting
(cooling). Output #3 is always normally de-energized if used as Process Enable.

« Common Event for Alarm 1 and 2 uses PAGE 1/MENU 6, 8 and 8 (ALM 1) and
PAGE 1/MENU 10, 12 and 13 (ALM 2). When this function is selected, both Alarm 1
and Alarm 2 must be in alarm before Output #3 is active.



PAGE 4: Auxiliary Alarm 3 and Qutput 3 OutP

Alpha
Oe3F

Ok3r

Menu
5

6

Selection

Output #3 Function

Output 3 Relay

Description and Availabie Settings

0 =
1 =

noE
nE

ndEL
nEL

Disabled

Auxiliary Alarm 3 only

(set in MENUs 1-4)

Common Alarm for Alarm 1 and the
Auxiliary Alarm 3

Common Alarm for Alarm 2 and the
Auxiliary Alarm 3

Alarm 1 only

Alarm 2 only

Common Alarm for Alarm 1 and Alarm 2,
NE or NDE

Loop 2 On/0Off Control Output

Loop 2 PID Control Output

= Process Enable, Out 3 active, using

MENUs 1 and 2.

Common Event Output for Alarm 1

and Alarm 2, relay active when both

Alarms 1 and 2 are in alarm condition.

= Normally De-energized
(NDE), non-latching

= Normally Energized (NE),
non-latching

= NDE Latching

= NE Latching
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Section 6

Timer and Event Input

Timer and
Event Input

The CN3240 features a simple countdown timer
sclectable in hour/minute increments, tenths of an
hour or hours. The timer can be used to enable the
process (turn on the outputs) at a preset time, or
disable the process (turn off the outputs) after a
specified amount of time, avoiding the additional
expense, space requirements and installation costs of a
separate timer. There are a total of four timers which
are used to set up a simple ramp/soak program.

The Event Input allows an operator to use a remote
switch to switch between Idle and Run Setpoints, or to
initiate or stop a Ramp/Soak program. A contact
closure or a semiconductor switching device capable of
sinking 1 mA at 0.8 Vdc (max) should be connected
to the event input terminals to provide the input
switching.

The Event Input can be programmed as a contact
closure (i.e. closed contacts = select the Run Setpoint,
open contacts = select the Idle Setpoint). It can also
be programmed as a momentary input, where closing
the contacts for at least 100 milliseconds will make the
Setpoint change from Idle to Run. Another
momentary contact closure would then change the
Setpoint from Run to Idle.
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Figure 6.1
Application1: Ramp/Soak Oven Control - Loop #1 PID, Loop #2 Overtemperature
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o g p o o
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1 | 1 Ly Time
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input . |
{contact -+
status) . Closed j
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This application uses Loop #1 for continuous ramp/soak oven cycling. Loop
#1 has a positive deviation alarm set for 50°F which turns on a warning
light, and Loop #2 is used for overtemperature control. The Event Input/
Contact Closure initiates the continuous Ramp/Soak program. The On/Off
switch on the oven control panel activates the CN3240 event input (closes
contact), starts ramping the setpoint and begins the ramp/soak cycle. When
the On/Off switch is turned off, the idle setpoint is in effect until Start is
initiated again. The timer is set for:

® Ramp up to Run Setpoint (soak) = 30 minutes

® Soak = 1 hour

¢ Ramp down to ldle Setpoint = 30 minutes

e Idle = 1 hour

This program repeats until the event input contact is opened (Stop). The
idle setpoint is always used when the event input contact is open.

CN3200-SOFT remote operator interface software and the digital
communications interface monitors and data logs the oven temperature.
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Application #1 PAGE/MENU Settings

PAGE 1: General Control Operations

Alpha Menu  Selection

Idle/Run Setpoints

SP1 2 Loop 1 Run Setpoint
5Pe 3 Loop 2 Run Setpoint
1SP1 4 Loop 1 Idle Setpoint
i5P2 5 Loop 2 Idle Setpoint
Process Alarm Settings

ALkl B Alarm 1 Type

L9 7 Alarm 1 Relay Action
RSPT 8 Alarm 1 Setpoint
inh] 9 Alarm 1 Inhibit at Power-Up

Overtemp Alarm Settings

Application Settings

400°F
Not used. Alarm Setpoint on P1/M12
150°F
Not used. Alarm Setpoint on P1/M12

+ Deviation

Not used. Will be using Output #3 Relay
50°F

off

RLlee 10 Alarm 2 Type High (functioning as overtemp alarm)
42 Alarm 2 Relay Action Normally energized, latching
ASP2 12 Alarm 2 Setpoint 600°F

inhe 13 Alarm 2 Inhibit Off

Timer Settings

EFUN 14 Timer/External Input Functions 5 = Continuous ramp/soak
drkr 15 Ramp Timer 00.30 (30 minutes)

Srkr 16 Soak at Run Timer 01.00 (1 hour)

ke 17 Ramp to Idle Timer 00.30 (30 minutes)

Srkr 18 Idte Timer 01.00 (1 hour)

9546 19 Guaranteed Soak Differential 0.00 (Off)

tUnk 21 Timer Units 0 (Hours. Minutes)

PAGE 2: Loop 1 Control Parameters

Alpha Menu  Selection Application Settings

Fune 1 Loop 1 Control Type PID Control

PID Control: Setup MENU 2-8, 10-15

ofSk 2 Manual Reset (Offset) 0.00

Pb 3 Proportional Band 5%

Ar 4 Automatic Reset 0.50 repeats/min.

rBEE 5 Rate 5 seconds

outl 6 Output Limit 100%

cdct 7 Cycle Time 1 second

dr 8 Control Action Reverse

db 9 Deadband Not used {for ON/OFF control only)

PAGE 3: Loop 2 Control Parameters

Alpha Menu  Selection Application Settings
Func 1 Loop#2 Function/Control Type Alarm
ofSt 28 Not used when Loop #2 functions as an alarm
PAGE 4: Auxiliary Alarm 3 and Output 3
Alpha Menu  Selection Application Settings
1-4 Not used
Oe3F 5 Output #3 Function 4 = Loop 1, +Deviation Alarm
Ot3- 8 Output #3 Relay Normally de-energized (closed on alarm)

PAGE 5; Digital Communications

Alpha Menu Selection

g8t 1 Digital Communications
bRud 2 Baud Rate

RAdor 3 Address

Application Settings

CPIF, compuiter interface with CN3200-SOFT
19.2

1
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rigure 6.2
Application 2: Platen Control - Two Independent PID Control Loops
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In this application, Loop #1 controls Platen 1 and Loop #2 controls Platen
#2. when using the Idle Setpoint, both platens are controlled at 100°F
When using the Run Setpoint, they are controlled at 300°F Both platens are
using Output #3 as an Auxiliary Shutrdown Alarm at 350°E

The CN3240’s Run/Idle feature is used for a single ramp up and ramp down
heating cycle, triggered by an external momentary switch or the controller’s
Start and Stop pushbuttons. The idle timer is set to “continuous.” Times are
set to ramp up to Run, soak (at the run setpoint), and then ramp down to
1dle. The platen temperature remains at the idle setpoint until the external
momentary switch or Start/Stop pushbuttons activates the program. The
platens ramp to the run temperature, soak and ramp down to idle, thus
completing the cycle.
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Application #2 PAGE/MENU Settings

PAGE 1: General Control Operations

Application Settings

300°F
300°F
100°F
100°F

Not used since Loop #1 and Loop #2 will have the same high alarm
setpoints. The process alarm will be set on PAGE 4.

6 = Continuous ramp/soak on momentary switch
00.45 {45 minutes)

02.15 (2 hours, 15 minutes)

00.10 {10 minutes)

Continuous, stays at idle until STOP is
pushed or momentary contact closure, START
or a momentary contact closure restarts
process ramp up to run.

0 (Hours. Minutes)

Application Settings
PID Control

0.0%

5.0%

2.00 repeats/min.

8 seconds

100%

1.0 seconds

Reverse

Not used (for ON/OFF control only}

Application Settings
PID Control

0.0%

5.0%

2.00 repeats/min.

8 seconds

100%

1.0 seconds

Reverse

Not used (for GN/OFF control only)

Application Settings

350°F

Sni2 = Both Sensors, Loop #1 and Loop #2 (if
either loop goes into alarm, the system will
shut down)

Hi = High Alarm

Off
1 = Auxiliary Alarm #3

Alpha Menu  Selection
Idle/Run Setpoints
SP1 2 Loop 1 Run Setpoint
SPe 3 Loop 2 Run Setpoint
ISPl 4 Loop 1 Idle Setpoint
5P2 5 Loop 2 Idle Setpoint
Process Alarm Settings

6-13
EFUN 14 Timer/External fnput
dgrkr 15 Ramp to Run Setpoint
Srkr 16 Soak at Run Timer
riee 17 Ramp to idle Timer
Srkr 18 Idle Timer

19-20  Not used
EUnk 21 Timer Units
PAGE 2: Loop 1 Control Parameters
Alpha Menu  Selection
Func 1 Loop 1 Contro! Type
PID Control: Setup MENU 2-8
oF5t 2 Manual Reset (Offset)
Pk 3 Proportional Band
R 4 Automatic Reset
~ReE 5 Rate
okl 6 Output Limit
el 7 Cycle Time
dr 8 Control Action
ob 9 Deadband
PAGE 3: Loop 2 Control Parameters
Alpha Menu Selection
Func 1 Loap 2 Ctrl Type
PID Control: Setup MENU 2-8
ofSt 2 Manual Reset (Offset)
Pb 3 Proportional Band
Ar 4 Automatic Reset
rREE 5 Rate
outl 6 Output Limit
el 7 Cycle Time
dr 8 Control Action
db 9 Deadband
PAGE 4: Auxiliary Alarm #3 and Qutput #3
Alpha Menu  Selection
RLSP 1 Alarm #3 Setpoint
ALSc 2 Sensor Input
ALeP 3 Alarm Type
nhb 4 Alarm Power-Up Inhibit
Oe3F 5 Output #3 Function
Ot3r 6 Output #3 Relay

NEL = Normally energized, latching
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Timer and The timer and external input function is selected at

External PAGE1/ MENU 14 in the General Operations
Input setup. Following is a description of the available
Functions selections. If values 1 (ON Delay Timer) or 2 {OFF

Delay Timer) are selected, the TIMER LED is lic. If

values 3-6 (setpoint changing) are selected, the

PROGRAM LED is lit.

MENU 14 Selection

36

0 = Disabled, no timer or external input functions will be used. MENUSs 15-19
are not used.

1= 0On Delay Timer. The START pushbutton initiates a timer countdown that
must elapse before the process will begin (control outputs are OFF until the
timer elapses or the stop button is pressed). Timer value, in hours and minutes, is
entered at MENU 15. When On Delay is selected, the external input is ineffective.
MENUs 16-19 are not used. The Timer LED flashes when the control outputs are
OFF, and is continuously lit to indicate Timer function enabled.

2 = Off Delay Timer. The START pushbutton initiates a timer countdown
(entered at MENU 15) and keeps the control outputs ON, controlling, until the
timer elapses or the STOP button is pressed, at which point the control outputs
turn OFF. Timer value, in hours and minutes, is entered at MENU 15. When Off
Delay is selected, the external input is ineffective. MENUSs 16-19 are not used.
The Timer LED flashes when the control outputs are OFF, and is continuously lit
to indicate Timer function enabled.

3 = Setpoint Change on Contact Closure. The external input is used to select
which setpoint Run or Idle will be used for control. When the external input
contacts are open, the Idle setpoint is used. When the contacts are closed, the
Run set point is used. The controller START/STOP pushbuttons are ineffective
when this selection “3” is made.

4 = Setpoint Change on Momentary Switch or Controller START/STOP
Pushbuttons.. The external input is used to select which setpoint will be used
for control; however, the setpoint changes from Run to Idle, and Idle to Run, by a
momentary normally-open switch connected to the external input contacts. To
switch between setpoints, the switch must be closed for at least 100
milliseconds. The controller START key will return the process to Run setpoint
and STOP will return the process to ldle setpoint. The transition between the two
setpoints will ramp up or down only if the delay/ramp timer (MENU 15) is set to
a value greater than zero. If instantaneous setpoint changes are desired, MENU
15 should be set at zero.

5 = Continuous Ramp/Soak with Contact Closure. Using the four timer
selections/setting in MENUSs 15 - 18, a ramp/soak program can be configured.
When the external contacts are open, the IDLE setpoint is active. The program is
started by closing the external input contacts. The setpoint immediately ramps
from the IDLE setpoint to the RUN setpoint, dependent on the Delay Timer
setting (MENU 15), then soaks at the RUN setpoint for the amount of time
specified for the SOAK at RUN timer (MENU 16). It then ramps down to the IDLE
setpoint over the time specified in the Ramp Idle timer (MENU 17), and remains
at IDLE for the Soak at Idle Timer duration (MENU 18). Once this final soak
interval is complete, the program will restart by ramping to the process RUN
setpoint. If a continuous soak is desired, bath |DLE and RUN soak (Menus 16
and 18) can be set to continuous “Cont” The program will continue to run until
the external input contacts are opened. Any time the contacts are opened, the
controller uses the IDLE setpoint.



Menu 14 Selection (continued)

6 = Continuous Ramp/Soak on Momentary Switch or Controller START/
STOP Pushbuttons. The ramp/soak program configuration and timer settings
are the same as for selection “5” on the previous page, except that the program
is started via the START pushbuttan or by a momentary switch input. The
program runs continuously until the STOP pushbutton, or momentary switch
input, is activated*

*Note: All pragram state (Ramp, Run, Idle) and timer settings are stored in
EEPROM, so that in the event of power failure or power interruption, the program
resumes where it was when power was removed.

Wiring Wiring instructions for the Event Input are given in
Connections  Figure 2.8 on page 9. No wiring is necessary to
implement the timer functions.

Programming and Setup

PAGE 1: General Operations GNRL

Alpha Menu Selection Description and Available Settings
See page 36 for details
EFun 14 Timer/External 0 = Disabled
Input Functions 1 = On Delay
2 = Off Delay

3 = Change Setpoint on Contact Closure
4 = Change Setpoint on
Momentary Switch or Key Pad
5 = Continuous Ramp/Soak with Contact Closure
6 = Continuous Ramp/Soak
on Momentary Switch or Key Pad

grkr 15 Delay or Ramp 0.00 to 50.00 (hrs.minutes} P1M21 =0
to Run Timer 0.0 to 300.0 (hours) P1 M21 =1
0 to 3000 (hours) P1M21 =2

If Continuous is selected for MENU 16, the setpoint will stay at the Run setpoint
until the program is stopped.

Srkr 16 Soak at Run Timer 0.00 to 99.59 (hrs.min) or P1 M21=0
0.0 to 999.9 (hours) P1 M21 =1
0 to 9999 (hours) P1M21 =2
ke 17 Ramp to Idle Timer ~ 0.00 to 50.00 (hrs.min) P1 M21 =0
0.0 to 300.0 (hours) P1 M21 =1
0 to 3000 (hours) P1M21=2

If Continuous is selected for MENU 18, the setpoint will stay at the Idle setpoint
until the program is stopped.

Sikr 18 Soak at Idle Timer 0.00 to 99.59 (hrs.min) or P1 M21=0
0.0 to 999.9 (hours) P1 M21 =1
0 to 9999 (hours) P1 M21 =2

17



Alpha Menu

Selection

Description and Available Settings

GSgb 19

LdSP 20

tlUnt 21

38

Guarantee Soak
Differential

Lower Display

Timer Units
for Menus 15-18

0.00 to 99.99% of
sensor span

LEPV = Loop 2 Process Variable
L.1SP = Loop 1 Setpoint

L2SP = Loop 2 Setpoint

L2AL = Loop 2 Alarm Setpoint

0 = 00.00 (Hours. minutes)
1 = 000.0 hours
2 = 0000 hours



Section 7
Digital Communications

The Digital Communications option gives the
(CN3240 the ability to interface with computers using
either OMEGA’s Computer Interface mode or ASCII
Line mode. These modes implement communications
that can address up to 255 OMEGA controllers on an
RS422A/RS485 multidrop line. The protocols for
these two modes are described in the Digital
Communications User’s Manual (M1596) that is
supplied with controllers containing the Digital
Communication option.

CN3200-SOFT

If a prepackaged software program is preferred for
multidrop digital communication with up to 255
OMEGA controllers, OMEGA offers CN3200-SOFT
remote operator interface software. CN3200-SOFT
operates on an IBM-PC or compatible computer and
communicates with the controllers via a serial
interface port. Instructions for using CN3200-SOFT
are given in the User’s Manual provided with the
software purchase.

Hardware Setup

When shipped from the factory, the isolated digital
communications interface is set for RS232-C. If you
are using RS422 or RS485, internal jumpers in the
controller hardware must be positioned for the
communications interface.

To expose the digital communications card, remove
the controller from its case as shown on page 3. The
digital communications card location is shown in
Figure 7.1 on the following page.

2a
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Figure 7.1

Digital
Communications
Circuit Card

REAR
VIEW

Figure 7.2
RS232
Jumper
Positions

(as shipped
from factory)

TOP
1 ] i
I’ o
(Y —— °In
lhe °
‘ Il e o
o f o‘
i} e o
o 01
[+ o i
o . |
o ° \
;O ° i
] o | |
1° o lfi
° W\ °
©‘

Digital Communications
Card

\ RS232 Jumper Positions /
Faces Back Faces Front
of Cantroller of Controlier



Figure 7.3
RS422
Jumper
Positions

Figure 74
RS485
Jumper
Positions

Figure 7.5
RS232 Wiring
Connections

\ RS422 Jumper Positions /

Back Front

\ RS485 Jumper Pasitions /

Back Front

Digital Communications Wiring
Wiring connections for the digital communications

interface are made on terminals 9-13 using shielded
serial interface cable.

CN3240 Computer
e —
xmr [11] 1 xMT
Rev 9] — Rev
DIR
GND GNO

Note: The DTR output is always enabled when the CN3240 power is on.
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Figure 7.6
RS422A Wiring Connections (4-wire)
CN3249 CN3240

GND RCV- RCV+ XMT- XMT+
&) sl 02 )

e ———@——| RGV+
k 70Q
—p e — | RCV-

= XMT+

GND RCV- RCV+ XMT- XMT+

fid fd (B @ W

70Q

e xMT

GND
I

Computer

Note: 270 Q resistors recommended across receive line on computer and last controller.

Figure 7.7
RS485 Wiring Connections (2-wire)
CN3240 (CN3240
/\/

270 Q

Computer

Note: 270 Q resistors recommended across receive line an computer and last controller.

‘.‘-A--‘-‘------

A-..‘A.-.AAA..AA‘.AA-“.-4



Digital Communications
Programming and Setup

All programmed selections are made on PAGE 6 in the controller.

PAGE 6: Digital Communications Bi{

Alpha Menu Selection Available Settings Factory Setting Sec.

g9t 1 Mode Selection ofFF = Disabled (none) ofF C
{P\F = Computer Interface
LinE = ASCII Line Mode

bAud 2 Baud Rate 1200 19.2 (K)
2400
4800
9600
19.2 (K)

Rdgr 3 Address 0 to 255 1

X!
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Section 8
Calibration

When is
Calibration
Required?

User
Calibration

Factory
Calibration
Recovery

The CN3240 controller is factory calibrated before
shipment to you, therefore, it is not necessary to
calibrate the controller when you receive and install
it. Periodic calibration checks or adjustments of the
unit should not be required under normal operating
conditions. OMEGA recommends that you recalibrate
the controller in the following instances:

¢ all instruments in your facility are periodically

calibrated to one device (metrology)
* 2 measurement system component fails

All calibration is performed in the PAGE/MENU
programming. A simple calibration of the full range
sensor input is performed via PAGE 5/MENUs 2, 3
and 5-9. Manual Calibration, PAGE 7/MENU 1-20, is
provided for manual calibration of the sensor inputs in
applications where the process requires extremely fine
tuning over a limited range. If an offset on the
temperature reading is desired, to match another
instrument or an inferred temperature in another part
of the system, change the calibration offset on MENU
14 of PAGEs 2 and 3.

This option allows you to recalibrate the controller
back to its factory calibration settings, in the event
that it is severely out of calibration due to poor
technique or unauthorized calibration. Although the
factory calibration settings are recovered, this does not
guarantee original calibration accuracy. The Factory
Calibration Recovery should be used as a “starting
point” for recalibration, should the unit become
severely out of calibration.
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Factory
Calibration
Recovery
Procedure

Factory Calibration Recovery is performed on
PAGE 5/MENU 4. This portion of the PAGE 5
PAGE/MENU Table is presented on the following
page.

PAGE 5: Calibration (AL

Alpha Menu Selection

rElc

Available Settings  Factory Settings Sec.

4 Recaover Factory Calibration 0 = Off o D

1 = Recover Calibration

46

Important
Calibration
Notes

To reestablish the factory calibration constants:

1. Disconnect load power.

2. Advance to PAGE 5/MENU 4 and select the
value “1”. The controller will automatically
recalibrate and the value of MENU 4 will be reset
to zero.

3. The lower display shall cycle from “- - - -" to
“sonE”. Press the RESET pushbutton to exit
program mode.

1. Disconnect load power when calibrating.

2. RTD inputs should be calibrated using copper
(Cu) wire, and thermocouple inputs should be
calibrated using thermocouple extension wire of
the same type as the thermocouple you are
calibrating. (Thermocouples can be calibrated
using copper wire, but the calibration procedure is
more complex, and equivalent microvolt values
are used for range minimum and maximum
instead of temperature values in °F).

3. Substitute a precision sensor simulator
(thermocouple simulator or resistance decade
box) for the sensor inputs. The controller should
be allowed to warm-up with the appropriate
sensor simulator connected for at least one hour
prior to calibration.

4. To access the calibration, you will need to be at
LEVEL D Security. Enter Security Code “736” at
PAGE I/MENU 1.



Instructions for
Cold Junction
Compensation

Calibration

In most cases, the Cold Junction Compensation (CJC)
Calibration is necessary only after repair to the CJC
circuit or a drastic change in ambient operating

conditions. CJC Calibrations are not required for RTD

inputs.

1. Enter the controller terminal #4 temperature in
PAGE 5/MENU 5 (measure with an independent
and accurate thermometer).

2. Enter a “1” in MENU 6 to select CJC calibration
for the Cold Junction Compensation offset based on
the temperature entered in MENU 5.

3. MENU will cycle to “BNE”, indicating successful
calibration to value entered in MENU 5.

PAGE 5: Sensor Setup and Calibration (AL

Alpha Menu

Selection

Unik 1
SEml 2

SEr2 3

rEle 4

dnet 5

(Alx 7

fRLY 8

(Rle o

Sensor Units
Input 1 Sensor Type

Input 2 Sensor Type

Factory Recovery

Cold Junction temp. at Cal.
CJC Calibration Command

Sensor Cal. Type

Input 1 Sensor
Cal. Command

Input 2 Sensor
Cal. Command

Available Settings
°F/°C

JTC =Type JTC
HTC =Type KTC
385 = .00385 RTD

JTC =Type 4 TC
HTC =Type KTC
385 =.00385 RTD

0 = Off
1 = Recover calibration

0.0 to 150.0 °F

rd4 == Ready
donk = finished

SiLE = Simulator
LuSr = Copper
CuSe

Lo == Ready for

nlo  range minimum
nHi = Ready for

wH  range maximum
donE = finished

Lo = Ready for

Lo  range minimum
My = Ready for

wH  range maximum
donE = finished

wire, millivolt source

Factory Setting Sec.
°F Cc
JT/C

JT/C

75.0
ROY

SiLy

nLo

inlo
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Instructions for
Sensor Input
Calibration
(PAGE 5)

Manual
Calibration

48

1

- Enter the Calibration Procedure Code at MENU 2

or 3. For example, if you are using a type ]
thermocouple simulator, enter the code “d tc” for
the input type.

. Enter the calibration type “SiLE” in MENU 7, if

using a thermocouple simulator and Type ]
thermocouple wire.

. Set the sensor simulator to the minimum range

value for the sensor (sensor “zero”) and wait 30
seconds for the electronics to fully stabilize. Sensor
minimum ranges are:

¢ ] TC = -100°F

¢ KTC = -100°F

* RTD = -200°F

. View MENU 8 or 9 for calibration of input 1 or 2

respectively. It will display “inl ©”. Once the input
has settled, press the [#] key. Wait for the
lower display to cycle to “inhy”.

. Set the sensor simulator to the maximum range

value for the sensor (sensor “span”). Sensor
minimum ranges are:

e ] TC = 1400°F

¢ KTC = 2100°F

¢ RTD = 1000°F

Wait 30 seconds for the electronics to stabilize.

. Once the input has again settled, press the [a] key a

second time. Wait for the lower display to
cycle to “donk”.

If you have already completed the sensor input
calibration, you do not need to perform manual
calibration unless your application requires
calibration over a limited range, for an offset from
actual process input, see PAGEs 2-3/MENU 14,
Calibration Offset.

Manual calibration is very much like manual
trimmer pot adjustments of other instruments,
except that a “pot” is not turned. Instead of turning
a “pot”, the sensor input value, which is displayed in
the upper and lower digital display, is adjusted with

the (] and [®] pushbuttons until the sensor input

(continued on next page)



Manual
Calibration
(continued)

Sensor Input
Manual
Calibration
Instructions

value and the displayed value are equal. For each
sensor type there are 2 corresponding MENU numbers,
one for zero and one for span. It is usually necessary to
repeat the zero and span calibration adjustments
several times until the displayed values equal their
respective input values.

The PAGE/MENU table (page 50) gives the MENU
numbers and sensor ranges for all sensor input types.

In these instructions, assume that ] thermocouple
input is used. From the PAGE/MENU table, PAGE 7
(page 46), you can see that MENU 1 is for zero
calibration and MENU 2 is for span calibration. The
desired range for calibration is 200 to 400°F

1. Access PAGE 7/MENU 1 and select the value to be
displayed in the lower display by pressing
MENU/VAL.

2. Set the sensor simulator to the zero calibration
value of 200°F. Wait 30 seconds to allow the
electronics to stabilize.

3. Press the [a] or [] pushbutton until the loop PV

value in the “normal display mode” equals the
sensor input value.

4. Access PAGE 7/MENU 2 and select the value to
be displayed in the lower display by pressing
MENU/VAL.

5. Set the sensor simulator to the span calibration
value of 400°E Wait 30 seconds to allow the
electronics to stabilize.*

6. Press [a] or fe] until the loop PV value in the

“normal display mode” equals the sensor input
value.

7. Repeat steps 2-6 until both values equal their
respective sensor input values.

When performing manual calibration on an RTD
input, the equivalent resistance value (ohms)
should be used for the zero and span values.



PAGE:7: Manual Calibration

Alpha
O Ko
{KrS
1e0
1e5
1cl
0ed

{2J0
f2Js
C2ko
(2KS

CerG
{25

Cech
{2c5

Menu Selection

W N OO BPwWw N

=]

—
N -

—_ -
&~ W

—
o™ o

Loop 1, 1 T/C Zero
Loop 1, J T/C Span

Loop 1, KT/C Zero
Loop 1, KT/C Span

Loop 1, RTD Zero
Loop 1, RTD Span

Loop 1, CJC Zero
Loop 1, CJC Span

Loop 2, J T/C Zero
Loop 2, J T/C Span

Loop 2, KT/C Zero
Loop 2, KT/C Span

Loop 2, RTD Zero
Loop 2, RTD Span

Loop 2, CJC Zero
Loop 2, CJC Span

Available Settings
See Sensor Input - Manual

Calibration Instructions pp. 48 & 49.

0 to FFFF

Security
D

50



Section 9
Troubleshooting

The following Troubleshooting Guide gives simple
solutions to common problems, and explains the
CN3240’s Error Messages. Should you have a problem
with your controller, it is a good idea to check this
Guide for possible corrections before contacting the
factory. The corrections are listed in the order in
which they should be performed.

Troubleshooting Guide

Symptom Probable Cause

Power applied, display does 1. No power applied
not light and controller does 2. Power loss transient
not function

Correction

1. Check power wiring and fusing
2. Power down and repower up

Display reads “HHHH" or
“LLLL”

1. Open sensor
2. Out of calibration

1. Check sensor wiring (page 6)

2. Check sensor type selected at
PAGE 5/MENU 2-3

3. Attach sensor simulator and
verify calibration (page 45)

4. Recover Factory Calibration
(page 45)

Process does not heat up 1. No power being

applied to the load

1. Verify output wiring (page 9)

2.Verify that load is not open
and output jumpers are properly
installed

3. Check “control action” entered
at PAGEs 2-3/MENU 8
(r = heating)

4_Check “control type” entered
at PAGEs 2 and 3 (should not
be disabled)

5. Check “output limit” entered
on PAGES 2 & 3, MENU 6

Erratic operation 1. Intermittent sensor
connections
2. Controller failure

(internal electronics)

1. Check sensor wiring or
substitute sensor simulator
2. Power down and repower up

3. Contact factory

Process not in control 1. Incorrect “control action”
selected

2. Not tuned correctly

1. Check “control action” entered
at PAGEs 2 and 3

2.See Self-Tuning and PID
settings, PAGEs 2 and 3,
MENUSs 2-9 and MENU 15

Instrument continually goes 1. Sensor incorrectly wired
through power-up reset 2. Internal electronic failure
3. Drastic power line
anomalies

1. Check sensor wiring (page 6)
2. Contact factory

continued on next page
R1



Troubleshooting Guide

Symptom
Errldisplayed

Probable Cause

—_

.Interna! RAM failure on

power-up self-test

Correction

1.

2.

Power down and back up to
retest RAM
Contact factory

Err2 displayed

—_

.Internal ROM failure on

power-up self-test

1.

Power down and up to retest
ROM

. Contact factory

Er -3 displayed with
PAGE/MENU number
in lower

—_

.EEPROM failed

redundancy check

—

N

w

.Power down and back up to

retest EEPROM

.Reenter settings for

PAGE/MENU number shown
in lower display, power down,
then repower up to clear
error

Af PAGE/MENU number is

“0 0", contact factory

E--Y displayed

—_

. A to D electronics failure

N

. Power down and up to reset

Consuilt factory

tErr flashing on upper
or lower display

—

Q

.Self-tune was enabled,

but unable to
successfully tune
because:

process could not get
50°F below setpoint in
30 minutes

.over a 10 hour period,

the process has not
changed enough to
initiate turning
process went in and
out of sensor range
during tune.

d.CN3240 is unable to

calculate PID parameters

-

2.

3.

. Press RESET to clear error

Previous PID parameters

are retained

Verify proper self-tune
operation (PAGEs 2-3/MENU 14}
Consuit factory

U
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Section 10
Specifications

Control Modes

Control Adjustments
Dual Set Points

Set Point Limits
Deadband
Proportional Band
Automatic Reset
Rate

Output Cycle Time
Output Limit

Control Outputs
Relay

Solid State Relay Drive
Auxiliary Alarm Output

Setpoint
Modes

Input Sensor
Relay

Auxiliary Event Input
Timers

Sensor Input

Input Specifications
JT1/C
KT/C
RTD, 100 ohm Pt

Input Update Rate
Readout Stability

Open Sensor and
Out-of-Range Conditions

On/Off

Proportional

PID-proportional with automatic reset/integral and/or
rate/derivative

All parameters independently adjustable for each loop
Instrument sensor range, °F or °C, with Ramp/Soak and
Timer capabilities

Instrument sensor range

1 to 99°F/1 to 55°C

0.7 to 999.9%

0.00 to 99.99 repeats/minute

0 to 500 seconds

0.1 to 60.0 seconds

0 to 100%

One individual output per channe! (jumper setectable
relay or SSR drive)

Normally-open, Form A contact rated 5 amps at 120/230
Vac or 5 amps at 30 Vdc

Transistor output of 20 Vdc at 40 mA

Field Selectable

Latching or Non-Latching
Normally-energized or normally de-energized
Power-up inhibit feature

Sensor span

High or Low alarm

Loop #1 sensor, Loop #2 sensor or both

Normally open Form A contact rated 10 amps at 120/250
Vac or 10 amps at 30 Vdc

One digital input accepts momentary or sustained contact
closure, requires minimum 100 millisecond closure/opening

24 hours, in hour/minute increments
00.00 Adjustment (hours, minutes)

Field Selectable J or KT/C, RTD

Range °F Range °C Accuracy @ 77°F ambient
-100 to 1400 -73 10 760 + 0.14% of span + 1 digit
~100 to 2100 -73t0 1149 * 0.14% of span + 1 digit
-200 to 1000 -129 t0 538  + 0.10% of span + 1 digit

600 msec/update
+ 1°F typical maximum for every + 10°F change in ambient

Programmable control action with display indicating
condition "HHHH" for overrange and “LLLL" for
underrange
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Digital Communications
RS232C
RS422, RS485
Modes
Baud Rate

Instrument Power

Operating Environment

Dimensions
Overall
Depth Behind Panel
Front Panel Projection
Panel Cutout

Influence of Line Voltage
Variation

Noise Rejection
Common Mode
Series Mode

Radio-Frequency
Interference (RFD

Sensor Leadwire Effect
Thermocouple
RTD, 3-wire
RTD, 2-wire

54

Single-drop, Isolated
Multi-drop, Isolated

Computer Interface, ASCIl Line
1200, 2400, 4800, 9600, 19,200

120/230 Vac, 50/60 Hz
Nominal power consumption 10 VA
Power failure detection circuitry, watchdog timers

30 to 130°F (0 to 55°C) ambient temperature with
relative humidity less than 95%, non-condensing

3.78 x3.78 x 4.75 inches

4 inches (102 mm)

0.75 inches (19 mm)

3.6 x 3.6 inches (92 mm x 92 mm)

Maximum change in readout is £ 0.1% for + 10%
naminal line voltage
+ 0.1%

Better than 120 db at 60 Hz

Less than + 2°F (1°C) with 100 mV peak to peak, 60 Hz

series mode noise
Typically less than 0.5% of sensor span at 1 meter
(3.1 ft.) from a transmitter (4W at 464 MHz)

+1°F per 10 ohms
-1°F per 5 ohms, balanced
+1°F per 0.22 ohms



Appendix 1

PAGE/MENU Tables

PAGE PAGE Name PAGE Contents
0 Status Display Allows you to monitor any of 15 real time
variables in the lower digital display: set
point; process temperatures; outputs; timers
and alarm status. This is useful during
troubleshooting or brief trending periods.
Values on this page are for display only and
cannot be changed on this PAGE.
1 General Operations Security Code
Set Points (Loops 1 and 2)
Idle Set Points (Loops 1 and 2)
Alarm Parameters (Loops 1 and 2)
Timer/External Input Functions
Lower Display Selection
2 Loop 1 Control Control Mode
Parameters PID and On/Off Control Parameters
Set Point Limits
Out-of-Range Responses
Self-Tuning
3 Loop 2 Control Same as Loop 1 parameters above
Parameters
4 Auxiliary Alarm and Set Point
Output #3 Process Sensor Source
Alarm Type / Parameters
5 Sensor Setup Sensor Type
Scale (°F or °C)
Calibration CJC and Quickstep Calibration
6 Digital Computer Interface
Communications ASCII Line Mode
7 Manual Calibration Manual Calibration
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Security

Levels / Codes

See pages 16-18 for details.

Security Levels and PAGE/MENU Contents

Level Code Allows Adjustment of: PAGE/MENU

A --- Status Display (View only) PO / M1-20
Security Code P1/M1

B 123 Security Level A settings, plus...
Process Set Points, Loops 1 & 2 P1/M2-3
Idle Set Points P17/ M4-5

C 458 Security Levels A and B settings, plus...
Alarm Types P1/M6-13
Timer / Event Input Functions P1/M14-18
Guaranteed Soak Differential P1/M19
Lower Digital Display Selection P1/M20
Loop 1 Control Type P2/ M1
Loop 1 Manual Reset P2 / M2
Loop 1 PID Control Parameters P2/ M3-5
Loop 1 Output Limit P2/ M6
Loop 1 Cycle Time P2/ M7
Loop 1 Control Action P2 / M8
Loop 1 Deadband P2 /M9
Loop 2 (same parameters and MENUs as shown above for
Loop 1, except PAGE 3)
Output 3/Alarm Parameters P4/ M1-6
Scale °F or °C P5 /M1
Sensor Types P5 / M2-3
Digital Communications P6/M1-3

D 736 Security Levels, A, B, and C settings, plus...
Loop 1 Set Point Limits P2/ M10-11
Loop 1 Out-of-Range P2/ M12-13
Loop 1 Calibration Offset P2/ M14
Loop 1 Self-Tuning P2/ M5
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Loop 2 (same parameters and MENUs as shown above

except PAGE 3)

Factory Calibration Recovery P57/ M6
Quickstep Sensor Calibration P5 / M7-9
CJC Calibration P5 / M5,6,10
Manual Calibration P7 /Mi5
Security Codes
Security Security View Adjust
Level Code Level Level
A .- A B A
B 123 A BC A B
(¢ 458 A BC A B,C
D 736 A BCD A B,C



PAGE 0

DISPLAY

See page 20 for details.

PAGE 0: Status Display PAGE ¢/5P

Alpha Cue
PUI
PU2
SP1
oSPY

Out!
RLA

SPe

dSPe
Oute
RL-2

Out3
AL-3

ESER

Rekk
CJCe

MENU

D a W N

— 0 ™ N

[=3

1
12

14
15

Display Selection

Loop 1 Process Value
Loop 2 Process Value

Loop 1 Setpoint

Loop 1 Deviation from setpoint
Loop 1 Output % ON

Alarm 1 Status

0 = Off

1=0n

Loop 2 Setpoint

Loop 2 Deviation from setpoint
Loop 2 Output % ON

Alarm 2 Status

0 = Off

1=0n

Output 3 Status % ON
Alarm 3 Status

0 = Off

1=0n

Timer Status

diSR = Disabled

CGFF = Control Off

~PR = Ramp to Run Setpoint
Pl =Ramp to Idle Setpoint
Sof = Soak at Run Setpoint
Sol = Soak at Idle Setpoint

Time Remaining in Active Timer
Cold Junction Terminal Temp.

Security
A

All parameters on PAGE 0 are real time values and not adjustable.
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PAGE 1

General Control

See pages 21 and 22 for details.

PAGE 1 : General Control Operations SnrlL

Alpha Menu Selection Available Settings Factory Setting Sec.
Security Code |
Lack 1 Security Code/Lock 0 to 999 None A
Idle/Run Setpoints |
SP1 2 Loop 1 Run Setpoint  Instrument Sensor Range 75°F B
SP2 3 Loop 2 Run Setpoint  Instrument Sensor Range 75°%F

ISPl 4 Loop 1 Idle Setpoint  Instrument Sensor Range 75°F

SPe 5 Loop 2 idle Setpoint  Instrument Sensor Range 75°F

Alarms

Alarms can be assigned to their matching control loops output, for example, Alarm 1 can
activate Loop #1 Qutput if the Loop #1 function is set up as an Alarm (only] at PAGE 2/
MENU 1. Likewise, Alarm 2 can activate Loop 2 output if the Loop #2 function is set up
as Alarm (only) at PAGE 3/MENU 1. Alarms 1 and 2 can also be assigned to activate
Output #3, as described in Section 5 of this manual.

ALEl 6 Alarm 1 Type Hi = High High C
Lo=Low
PdE = + Deviation
-dk = - Deviation
dE = +/- Deviation

L4 7 Alarm 1 Relay Action ndE = Normally de-energized, NDE
non-latching
nE = Normally energized,
non-latching
ndEL = Normally de-energized, latching
nEL = Normally energized, latching

RSPl 8 Alarm 1 Setpointor  Loop 1 Sensor Range Sensor Span
Deviation Setpoint
whl 0 Alarm 1 Inhibit ofF = Off off
at Power-Up on=0n
fite 10 Alarm 2 Type Hi = High High
Lo=Low

PdE = + Deviation
-dE = - Deviation
dE = +/- Deviation

42 1 Alarm 2 Relay Action ndE = Normally de-energized, NDE

non-latching

nE = Normally energized,

non-latching
ndEL = Normally de-energized
latching

nEL = Normally energized

latching

e
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PAGE 1

General Control

See pages 21 and 22 for details.

PAGE 1 : General Control Operations {(continued)

Alpha Menu Selection

ASP2 12 Alarm 2 Setpoint or
Deviation

wnhe 13 Alarm 2 Inhibit
at Power Up

Timer Functions: Detailed information on the various timer applications and selections

are given in Section 7 of this manual.

tEFun 14 Timer / External Input 0 = Disabled 0

Functions

drkr 15 Delay or Ramp to
Run Timer

Srkr 18 Soak at Run Timer

rite 17 Ramp to Idle Timer

Str 18 Soak at Idle SP Timer

95db 19 Guaranteed Soak
Differentiat

Lower Display Selection

LoSP 20 Lower Display
Selection

tlnt 21 Timer Unit Selection

Available Settings Factory Setting Sec.
Loop 2 Sensor Range Sensor Span

ofF = Off off

on=0n

1 = On delay timer

2 = Off delay timer

3 = Change setpoint on remote contact input

4 = Change setpoint on momentary switch
or START/STOP pushbutton

5 = Ramp/Soak on remote contact input

6 == Ramp/Soak on momentary switch
or START/STOP pushbutton

0.00 to 50.00 (hours.minutes) P1 M21 =0 C
0.0 to 300.0 (hours) P1 M21 =1
0 to 3000 (hours) P1 M21 =2
0.00 to 99.59 (hours.minutes) P1 M21 =0
0.0 to 999.9 (hours) P1 M21 =1
0 to 9999 (hours) P1M21=2
0.00 to 50.00 (hours.minutes) P1 M21 =0
0.0 to 300.0 (hours) P1 M21=1
0 to 3000 (hours) P1M21=2
0.00 to 99.59 (hours.minutes) P1 M21 =0
0.0 to 999.9 (hours) P1 M21 =1
0 to 9999 (hours) P1 M21 =2

0.00 to 99.99% of sensor span 0.00

LePV = Loop 2 Process Val  Loop 2 Process Val.
LISP = Loop 1 Setpoint LePy

LESP = Loop 2 Setpoint

L2AL = Loop 2 Alarm Setpoint

0 = Hours, Minutes
1 = 000.0 Hours
2 = 0000 Hours
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PAGE 2
Loop #1

See page 23 for details.

PAGE 2: Loop 1 Control Parameters

Alpha Menu Selection

Func 1

Loop 1 Function/
Control Type

Available Settings
di5R = Disabled

0n0F = On/Off Control
Pid = PID Controf

A Br = Alarm

For ON/OFF Control: Setup MENU 8-14

For PID Control:

For ALARM:

ofSt 2

Pb 3 Proportional Band

Rr 4 Automatic Reset

rRLE 5 Rate

outl 6 Output Limit

el 7 Cycle Time

dr 8 Control Action

dr

db 9 Deadband

SPUL 10 Setpoint Upper Limit

SPLL 1 Setpoint Lower Limit

orco 12 Sensor Out-of-Range

ofifL 13 Control Output for
Out-of-Range

(OFF 14 Calibration Offset

tunE 15 Self-Tuning

Setup MENU 2-8, 10-15
Setup PAGE 1/MENU 6-9 for Loop 1 using Output #1 as an alarm output

Manual Reset (Offset) -99.9 to 99.9%

0.1 to 999.9%

0.00 to 99.99 repeats/min.
0 to 500 seconds

0 to 100%

0.1 to 60.0 seconds

d == direct (cooling)

r = reverse (heating)

PID

0.0
5.0
0.10
0
100
10.0

Eactory Setting Sec.
Cc

r == reverse (heating)

1 to 99°F 5°F
Sensor Span Span Max Limits, D
P1/M2, 4
Sensor Span Span Min Limits,
P1/M2, 4
gHL = Disabled High / Low  EnHL = Enabled
dH: = Disabled High High/Low
Enabled Low
dlo= Disabled Low
Enabled High
EnHL = Enabled High / Low
0 to 100% 1]
Sensor Span 0
OFF = Manual (none)
Std = Standard
Slo = Slow down fast responding process
FRSE = Speed up slow responding process
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PAGE 3

Loop #2

See page 24 for details.

PAGE 3: Loop 2 Control Parameters

Alpha Menu Selection Available Settings Factory Setting Sec.
Func 1 Loop 2 Function/ diSR = Disabled PID C
Control Type onof = On/Off Control
Pi\d = PID Control
RLA- = Alarm

For ON/OFF Contral: Setup MENU 8-14
For PID Control: Setup MENU 2-8, 10-15

For ALARM: Setup PAGE 1/MENU 10-13 for Loop 2 using Output #2 as an alarm output
ofSE 2 Manual Reset (Offset) -99.9 to 99.9% 0.0
Pb 3 Proportional Band 0.1 to 999.9% 5.0
Rr 4 Automatic Reset 0.00 to 99.99 repeats/min. 0.10
rRLE 5 Rate 0 to 500 seconds 0
outl 6 Output Limit 0 to 100% 100
cHel 7 Cycle Time 0.1 to 60.0 seconds 10.0
dr 8 Control Action d = direct (cooling)
r = heat ~ = reverse (heating)
ob 9 Deadband 1 to 99°F 5°F
SPUL 10 Setpoint Upper Limits Sensor Span Span Max Limits, D
P1/M3, 5
SPLL 1 Setpoint Lower Limit ~ Sensor Span Span Min Limits,
P1/M3, 5
arca 12 Sensor Out-of-Range dHL = Disabled High / Low  ENHL = Enabled
dHi = Disabled High High/Low

dlo = Disabled Low
EnHL = Enabled High / Low

cAPL 13 Contro! Output for 0to 100% 0
Out-of-Range
{OFF 14 Calibration Offset Sensor Span 0
tunE 15 Self-Tuning OFF = Manual (none)
Skd = Standard
SLlo = Slow down fast responding process
FRSE = Speed up slow responding process




PAGE 4

Alarm & Output #3

See page 27 for details.

PAGE 4: Auxiliary Alarm 3 and Output 3 QutP

Alpha Menu Selection Available Settings Factory Setting Sec.
ALSP 1 Alarm 3 Setpoint Instrument Sensor Span Sensor Span C
ALlSe 2 Alarm 3 Sensor Input  SnS1= Loop 1 Sensor Snle= Both

SnSe = Loop 2 Sensor
5nl2= Both Sensars

ALeP 3 Alarm 3 Type Hi = High Alarm Hi= High
Lo=Low Alarm
nhb 4 Alarm 3 Power-Up Off Off
Inhibit On
Output #3 Function
QL3F 5 Output #3 Function 0 = Disabled 0 = Disabled

1 = Auxiliary Alarm 3 only

2 = Common Alarm for Alarm 1 & Auxiliary Alarm 3
3 = Common Alarm for Alarm 2 & Auxiliary Alarm 3
4 = Alarm 1 (only)

5 = Alarm 2 (only)

6 = Common Alarm for Alarms 1 & 2

7 = Loop 2 On/Off Control

8 = Loop 2 PID Control

9 = Process Enable

10 = Common Event for Alarms 1 and 2

OtkR 6 Output 3 Relay ndE = Normally De-energized  ndE
(NDE), non-latching
nE = Normally Energized (NE),
non-latching
ndEl = NDE Latching
nEL = NE Latching
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PAGE 5

Sensor Setup
& Calibration

See page 47 for details.

PAGE 5: Sensor Setup and Calibration (AL

Alpha Menu Selection

Unik
SEnl

SEne

rECe

Jnck

Jle

CALE

AL

CALe

1
2

Sensor Units
Input 1 Sensor Type

Input 2 Sensor Type

Factory Recovery

Cold Junction temp. at Cal.
CJC Calibration Command

Sensor Cal. Type

Input 1 Sensor
Cal. Command

Input 2 Sensor
Cal. Command

Available Settings
°F/°C
JTC=Type JTC
HTC = Type KTC
385 =.00385 RTD

JTC =TypeJTC
HTC =Type KTC
385 =.00385 RTD

0=0ff
1 = Recover calibration

0.0 to 150.0 °F

~d4 = Ready
donE = finished

SiLt = Simulator

CuSr = Copper
CuSr

inLo = Ready for
range minimum
inHi = Ready for

wnHi range maximum
donE = finished

unLo

inL.o = Ready for

wlo  range minimum
inHi = Ready for

nHi range maximum
donE = finished

wire, millivolt source

Factory Setting Sec.

°F C
J1/C

1T/C

Sl

nlo

nlo

A3



PAGE 6
Digital

Communications

See page 39 for details.

PAGE 6: Digital Communications di{

Alpha Menu Selection Available Settings Factory Setting Sec.
28t 1 Mode Selection ofF = Disabled (none) ofF C

{P\F = Computer Interface
LinE = ASCI! Line Mode

bAud 2 Baud Rate 1200 19.2 (K)
2400
4800
9600
19.2 (K)

Rddr 3 Address 0 to 255 1

PAGE 7

Manual
Calibration

See page 48 for details.

PAGE:7: Manual Calibration

Alpha Menu Selection Available Settings Security
{8 Loop 1, J T/C Zero See Sensor Input - Manual D
s 2 Loop 1, J T/C Span Calibration Instructions pp. 43 & 44.

kG 3 Loop 1, KT/C Zero 0 to FFFF

(kS 4 Loop 1, KT/C Span

el 5 Loop 1, RTD Zero

(rS 6 Loop 1, RTD Span

(B 7 Loop 1, CJC Zero

(LS 8 Loop 1, CJC Span

(ed8 9 Loop 2, J T/C Zero

{25 10 Loop 2, J T/C Span

ek 1 Loop 2, KT/C Zero
(2RS  i2 Loop 2, K T/C Span

erd 13 Loop 2, RTD Zero
erS 18 Loop 2, RTD Span

(2B 15 Loop 2, CIC Zero
(25 16 Loop 2, CJC Span
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Alarm, Auxiliary, 27 Jumpers, Digital Communications, 40
Alarm Functions, 21, 27 Jumpers, Ourput, 9-10

Alarm Outputs, 11
Alarms, Common 28-29
Alarm Inhibit, 21, 28
Applications, 32-35

Loop 1 Alarm Parameters (Alarm 1), 21
Loop 2 Alarm Parameters (Alarm 2), 21
Loop 1 Control Parameters, 23

Loop 2 Control Parameters, 24
Auto Tuning, sce Self Tuning P

Lower Display Sclection, 22
Auxiliary Alarm, 27 ower Hisplay sefection

Manual Calibration, 48
Model Identification, 2

Calibration, 45

Calibration, Factory Recovery, 45-46
ChromaSoft, 39

CJC Calibration, 47

Momentary Switch, to Change Setpoint

Mounting, 4

Codes, Sccurity, 18, 21 Output #3, 27-29

Cold Junction Compensation Calibration, 47 Output #3, Witing, 28

Common Alarms, 28-29 Output Jumpers, to select, 9-10
Common Event, sec Event Inputs Output, Relay, 10

Contact Closure, to Change Setpoint, 9, 36-37 Output, Solid State Relay Drive, 11

Control Parameters, Loop 1, 23 Output Wiring, 9

Control Parameters, Loop 2, 24 Outpuss, Alarm, 11

Delay Timers 31, 36-38

Digital Communications, 39

PAGE 0 - Display, 20, 59,

PAGE 1 - General Operations, 21-22, 60-61

PAGE 2 - Loop 1 Control Parameters, 23, 62
PAGE 3 - Loop 2 Control Paramcters, 24-25, 63
PAGE 4 - Auxiliary Alarm & Ourtput #3, 28-29, 64
PAGE 5 - Sensor Sctup & Calibration, 25, 46, 47, 65
PAGE 6 - Digital Communications, 43, 66

PAGE 7 - Manual Calibration, 50, 66

PID Settings, Loop 1, 23

PID Settings, Loop 2, 24

Process Enable, 28

Factory Calibration, 45 PAGE/MENU Programming, 15

Pushbuttons, 13-14

Pushbuttons, to Change Setpoint, 36-37, 13-14

Digital Communications, Hardware Setup, 39-40
Digital Communications, Programming, 43
Digital Communications, Wiring, 41-42

Display, 14

Display Mode, 13

Display, Sclection of Lower, 22

Error Messages, 51-52
Event Inputs, 9, 31-35

Genceral Control Operations, 21-22
Idle Setpoi 21
die setpoints, Ramp/Soak, 36-37
Relay Outputs, 9-10
Resct, Pushbutton, 13-14, 24, 25

Indications, 13-14
Inhibit, Alarm, 21, 28

[ ts, Event, 9, 31-35
nputs, Been Return, for Repair, 56

Inputs, Sensor, 6-8, 25
PIpUTS, BeRsor RTD Inputs 7, 8, 25

Installation, 4

Instrument Power Wiring, 11
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Sccurity Levels, 16

Sccurity Codes, 18, 21

Self-Tuning, 24, 25

Sensor Input Manual Calibration, 49-50
Sensor Setup, 25

Sensors, 6

Serial Communications, sce Digital Communications
Setpoint Pushbutton, 13-14

Setpoint Changing Programs, 36
Setpoints, Idle, 21, 36-37

Setpoints, Run, 21, 36-37

Solid State Relay Outputs, 11

Specifications, 53

Thermocouple Inputs, 7, 25
Timer Functions, 22, 31-35
Timer, Setup, 37-38
Timers, Off Delay, 36
Timers, On Delay, 36
Troubleshooting, 51

Warranty, 55

Wiring, 5

Wiring, Good Wiring Practices, 5-6
Wiring, Instrument Power, 11
Wiring, Output, 9-11

Wiring, Sensor Input, 8

Wiring, Terminal ldentification, 6
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WARRANTY ;.

OMEGA warrants this unit to be free of defects in materials and workmanship and to give
satisfactory service for a period of 13 months from date of purchase. OMEGA 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 should malfunction, 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. However, this WARRANTY is VOID if the unit shows evidence of having been
tampered with or shows evidence of being 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 which wear or which are
damaged by misuse are not warranted. These include contact points, fuses, and triacs.

OMEGA is glad to offer suggestions on the use of its various products. Never-
theless, OMEGA only warrants that the parts manufactured by it 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 MERCHANTARILITY
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
fiability is based. In no event shall OMEGA he liable for consequential, incidental
or special damages.

Every precaution for accuracy has been taken in the preparation of this manual; however,
OMEGA ENGINEERING, INC. neither assumes responsibility for any omissions or errors
that may appear nor assumes liability for any damages that result from the use of the
products in accordance with the information contained in the manual.

SPECIAL CONDITION: Should this equipment be used in or with any nuclear installation or
activity, purchaser will indemnify OMEGA and hotd OMEGA harmiess from any liability or
damage whatsoever arising out of the use of the equipment in such a manner.

Dlrect aII warramy and repair requestsf/inquiries to the OMEGA ENGINEERING 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.

FOR WARRBRANTY RETURNS, please have | FOR NON-WARRANTY REPAIRS OR

the following information available CALIBRATION, consult OMEGA for current

BEFORE contacting OMEGA: repair/calibration charges. Have the

1. P.O. number under which the product following information available BEFORE
was PURCHASED, contacting OMEGA:

2. Model and serial number of the product { 1. P.O. number to cover the COST of the
under warranty, and repair/calibration,

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

problems 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 technalogy and
engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 1994 OMEGA ENGINEERING, INC. All rights reserved. This documentation
may not be copied, photocopied, reproduced, translated, or reduced to any electronic
medium or machine-readable form, in whole or in part, without prior written consent of
OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need tor
Process Measurement and Control?

OMEGA...Of Course!

TEMPERATURE

%4 ‘Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
[ Wire: Thermocouple, RTD & Thermistor

4 Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

[F Infrared Pyrometers

PRESSURE/STRAIN FORCE
[ Transducers & Strain Gages

[# Load Cells & Pressure Gauges

¥ Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL

[F Rotameters, Gas Mass Flowmeters & Flow Computers
& Air Velocity Indicators

[ Turbine/Paddlewheel Systems

[iF Totalizers & Batch Controllers

E’H / CONDUCTIVITY

pH Electrodes, Testers & Accessories

%4 Benchtop/Laboratory Meters

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

DATA ACQUISITION

4 Data Acquisition and Engineering Software
4 Communications-Based Acquisition Systems
[ Plug-in Cards for Apple, IBM & Compatibles
4 Datalogging Systems

[F Recorders, Printers & Plotters

HEATERS

[ Heating Cable

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

[F Laboratory Heaters

ENVIRONMENTAL MONITORING AND CONTROL
[ Metering & Control Instrumentation

[F Refractometérs

24 Pumps & Tubing

[F Air, Soil & Water Monitors

[4 Industrial Water & Wastewater Treatment

4 pH, Conductivity & Rissolved Oxygen Instruments

M2018/1194 0037-75247



