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SECTION1 INTRODUCTION
1.1Description
TheCN616 Seriesisasecond generation of industrial temperature
controllersbased onthefield proven CN100six zonetemperature
monitor/alarmsystem. Twomodel sareavailable, standard and ex-
tendedrange.
TheCN616 Seriesisamicroprocessor basedtemperaturecontroller,
whichacceptssigna sfromthermocouples. Six zonesaresequentially
scanned at 15 readings per second [ @ 60 Hz] and displayed witha
selectabledisplay rateof 1to40 secondseach zone. A singleoutput
relay isprovidedtoindicateanaarmconditiononany onezone. Six
PID timeproportional or on/off outputs areprovidedto control six
zones. The faceplatehasbeenarrangedtocall attentiontoanalarm
conditionby flashingthemaintemperaturedisplay andindicatingthe
zoneinaarmwithaflashing zonenumber display. TheCN616 Series
implementsasecurity passwordtoprotect all functions.

1.2 Features

* SixZones

* Selectablecontrol mode[ PID or On/Off] eachzone
* Selectablecooling control mode[ On/Off only] each zone
* 20 Segment Profilefor eachzone

* Selectablenumber of activezones

* AdjustableDisplay Time

* Field ProvenZoneSwitching

» Temperatureand Setpoint Monitoring

* Four Digit Display of Temperature

*1Digit Display of Zones

*5AmpLatchingor Non-LatchingRelay

» Standard Thermocouples|[T,E,J K,SR,B,C]
 Extended Ranges| K and E thermocoupletypes]

* ProgrammableSelectionof HI, LOor HI/LOAlarms
* Password Protection

* 1/ADIN AluminumBox

* Splash Proof Face

*Plug-Inl/OTerminals

*RS-232 Communication
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1.3 Models

TwoMode sareavailable:
CN616TC1 - Standard Range Thermocouple
CN616TC2- Extended Range Thermocouple

1.4Overview of operation

Onpower upthecontroller entersoneof threerun modesdetermined by
model configuration (function[71] 33)

Mode 1 [00] StandardControl
Mode 2 [51] Ramp& Soak 1 - end power off
Mode 3 [52] Rampé& Soak 2-endrunlast setpoint

Each zonerunsasanindependent controller, except for PID parameters,
(proportional band, reset andrate) and output cycletimewhichare
commontoall zones. Inon/off modehysteresisiscommontoall zones.
Any zonecan bedisabled or settorununder PID control or on/off
control (heating or cooling) independent of other zones. If al zonesare
disabled, zone1 will beenabled by default.
Eachzonecanbesetuptorunasastandard control, setindependently
withfunction[36], or asaprofileof upto 20 segmentsset by functions
[01] to[20].
Torunastandard control, setthenumber of segments(function[74]) for
that zonetoO.
Torunany zoneinPID control modeset the Pl D zoneenablefunction
[43]. Todisableany zoneusefunction[31].
Alarms
TheCN616 has4 alarm optionsset by model select function[33].

0. Overheat Alarm

1. Underheat Alarm

2. Hi-LoAlarm

3. NoAlarm
Over heat or Hi alar mistriggered by temperaturegoingover the
setpoint beyond boundary set by thehi alarm setpoint. Totrigger the
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alarmthetemperaturemust stay inalarmconditionfor afew

seconds. Thisistopreventafasealarm.

Under heat or L oalar misdisabled until enabled zonereachand stay
over thesetpoint for asettime. Thisistopreventaarmwhenstarting
fromcold. WhenL oalar misenableditwill betriggeredonly when
confirmedover timesameasHi alarm.

Hi - LoworksthesameasOver heat and Under heat alarms.
NoAlarm disablesbothHi and Loalarms.

Whenany zonegoesintoanalarmconditionzonescanlock isdisabled,
andwhenthealarmzoneisdisplayedthetemperaturedisplay will flash.
Hiaarmisindicatedby flashingleftfunctiondigitwhileL oalarmis
indicated by flashingrightfunctiondigit. Incaseof latchingalarm, Hi
alarmtakesprecedenceandHi alarmwill show evenif bothalarmsare
latched.

Note! Whenever the* Run” M odeisexited to set or power off all
alarmsarereset.

Autotune

ThePID control constantsthat arethe samefor al zones programmed
for PID Mode. Autotuning can be done on any one zone selected for
the Autotuning. The system parametersare measured during autotuning
by supplying full power output to the system until the autotuning setpoint
isreached, then the output power isswitched Off alowing thetempera-
tureto overshoot and then drop down freely back to the autotuning
setpoint. Then the power isswitched on again until setpoint iscrossed.
At that point autotuning iscompleted, the PID constantsare cal culated
and stored inmemory until the next autotuning or manua changesare
made. For best resultsthe autotuning setpoint should beascloseas
possibleto the control setpoint. However, Sincethetemperaturewill
overshoot the autotuning setpoint during the autotune by thefull propor-
tional band, Systemsthat cannot tolerate that temperature should have
autotuning setpoint one proportiona band value below the control
setpoint.

Setting of thecontroller canbeentered fromrunmode, by pressingtwo
buttonstogether, that will request password, function[99], unless
passwordisdisabled, thencontroller will gointofunction[70], whichis
thefunctionselect.
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PID

All zonesset for PID usethesame PID parametersi.e.:- Proportional
band, Reset and Rate. These are derived from autotuning or manual
setting. To achieve closest control the slowest zone should be chosen
for theautotuning. If control isnot optimal manua adjustment may be
advisable.

On Off
On-off control isavailablefor zonesnot set for PID control. All zones

under on-off control are subject to the same hysteresis setting.

Profiling

TheCN616 allowstheprocessto becontrolled under aprecisetime/
temperatureprofile,

TheProfileof each zonecan beset within 20 segments.

Each segment consistsof 3 parameters

1. Setpointin°Cor °F

2. Slopein°C/min. or °F/ min.

3. Timeinhours

Note ! Slopeawaystakesprecedenceover thetime. That meansthat
if dopeissetthentimewill beignored. Toactivatetimes opemust be
setto (0). Whenslopeissetto (0) timeisusedto cal culatetheslopefor
ramp. Thisway finer dopesettingispossible.

War ning! In Soak applicationslopemust besetto (0), otherwisetime
will beignored and soak will not occur.

Example of setting Profile Segments

Segment 1 Segment 2 Segment 3
Setpoint | 0200 0200 0400
Slope 04.0 00.0 08.0
Time 00.00 01.00 00.00

Starting fromthecurrent g 0 4 200 degfor ~ Climbto400degat

temperature go _to 200 1 hour arateof 8degper
deg at 4 deg /minute minute

To start setting aProfile, themain display showsthe setpoint with
thefirstdigit (MS) flashing. Set digitswith the B button. Then
scroll through thedisplay with the D button. Atter scrolling
through 4 digitsthedisplay will changeto dope. Thedopehasonly
3digits, after scrolling through dopemain display will show 4 digit
time, and after time setpoint again. To distinguish between setpoint
dopeandtime setpoint has4 full digits, dopehas3 digitswith
decimal point after second digit, and timehas4 digitswitha
decimal point after second digit. When al parametersare set save
datawiththe ()

button. Saving datawill advance display to the next segment.

Autotune zone1 Runzones 1,2,3 &4
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600 /—
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300 I
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Ii 3““ [ n‘r‘r .—"f Ll'-.J; ",.L'l LS _\.‘1-‘-\-\-
= P s ¥ < o
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SECTION 2
RS-232COMMUNICATIONS

NOTE: MinimumrequirementstorunRS-232 softwareis
aPC computer with Windows 95.

2.1Description

Uptotencontrollerscanbeconnectedinparallel toasingle

RS-232 communicationsport onaPC. Each controllerisassigneda
seria number from0to 9 knownasthe RS-232 1D code. Thecom-
puter usesthesenumbersto determinewhich controller unittoaddress
at agiventime. Eachcontroller must haveadifferentD.

A ssimpleset of menusisprovidedinthesoftwarewhichallowsthe
operator to changethesettingsof each connected controller unitand
display individua operatingparameters.

For userswith advanced softwarecapabilities, see Section 2.4for an
operating protocol.

2.2RS-232 Cable Connections

9 PIN
COMPORT
c 1S
IN 3 WIRE CABLE — 3
ouT — >
CONTROLLER
PLUG
25 PIN
COMPORT
c — 7
IN 3 WIRE CABLE — 2
ouT — 3
CONTROLLER
PLUG

2.30peratingProtocol for RS-232 Communications

TheCN616 Controllerisdesignedwithstandard RS-232threewireserial
communication capabilities. Uptotencontrollerscanbeparallel con-
nectedtoasinglePC. Thetransmissionlineisheldintristatetoavoid
cross-talk between controllersexcept whenthecomputer addressesa
specificcontroller for communication.

Configuration
BAUD rate=4800
Databits=8
Parity =N
Stop=1

Communicationsoftwarefor thePCiswritteninVisua Basic. This
software package has been created to operate on PC Windows 95
platformmeetingtheminimumrequirements.

Customerscan communicatewith CN616 controllers throughaPCby
usingthefollowingprotocol:

* Controllers will notinitiatecommunication. TheRS-232

CommandM odule(computer or smilar device) mustinitiate.

* All communicationisin ASCII format

* Tostart communication, theCommand M odulemust send alert
code ASCII [L] hex 4C. Thiscommandsthecontrollers to cease RS-
232 communicationandlistenfor anRS-2321D Code. TheCommand
M odulethen sendsthel dentification Number for thecontroller that it
needsto address, ASCII [0to 9] hex 30to 39. Theidentified controller
will thenexpectacommand code. All theother controllers on-linewill
wait for thenext alert code.

» Command codesaredividedintotwogroups:

Group 1. Commands* CAPITAL” requestingdatafromthe
controller.

Group2. Commands* small” sendingdatatothecontroller.
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2.3.1 List of data transfer Codes

Parameters.- Code “J

Code
Protocol fromcomputer

Datastring 16 characterslong

controller sendsstring
controller receivestring
“L3J reguestfordata
“L3)” +stringof data

Segment parameters:-

Protocol fromcomputer

Code “U’  controllersendsstring
Code “U’ controller receivestring
“L3U"request for datafor zonel
“L3u” +string of datafor zone 1

Datastring 240 characterslong. Segment datazonel
20segments12 characterseach segment

[9999] setpoint 9999 degrees
[0999] dope 99.9degrees/minute
[9999] time 99.99hours

zoneenable [77]
passwordenable [xO]
model [1204]
ID [x9]
scantime [39]
password [1011]

zoneenable code [01110111] binary
654 321 zones
Setpoints.- Code “B”  controllersendsstring
Code “b controller receivestring
Protocol fromcomputer “L3B” requestfordata
“L3b” +string of data
Datastring 24 characterslong [ 6 setpoints4 characterseach.]

Highalarms:- Code “C’  controllersendsstring
Code “c controller receivestring

Segments.- Codes“V” to “Z” sameformat ascode* U”
Code“V” zone2
Code“W” zone3

Code“ X" zone4
Code"Y” zoneb
Code“Z” Zoneb6

Temperatureandalarms.- Code “T"  controllersendsstring

Protocol fromcomputer “L3T” requestfor data

Datastring 28 characterslong. temperatureof 6 zonesandaarms
[9999] temperaturezonesl, 2,3,4,5,& 6

Protocol fromcomputer

“L3C” requestfor data
“L3c” +stringof data

Datastring 24 characterslong[6 highaarms4 characterseach.]

Lowalarms.- Code “D’
Code “d"

Protocol fromcomputer

controller sendsstring
controller receivestring
“L3D” requestfordata
“L3d” +string of data

Datastring 24 characterslong[61ow alarms4 characterseach.]

Number of segments:-

Protocol fromcomputer

Code *“F controllersendsstring
Code *“f” controllerreceivestring
“L3F’ requestfordata

“L3f” +string of data

Datastring 12 characterslong. [ 6 zones 2 characterseach] (00to 20)

9

[77] highdam
[77] lowdarm
StartProfile:- Code *“p” controllerreceivestring

Protocol fromcomputer

“L3p” +string of data

Datastring 2 characterslong. [zF]
z=(0to6) =zonetoprofile, (7) =al zones F=filler

Currentsetpoints.- Code

‘R’ controller sendsstring

Protocol fromcomputer “ L3R” request for data
Datastring 24 characterslong. Setpointsof 6 zones
[9999] Setpointzonesl, 2, 3,4,5, & 6 (updated by profile)
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2.4 RS-232 PC Screens

PIDparameters- Code “K”  controllersendsstring :

Code “K’ controllerreceivestring Six examplesof program screensareshownbel ow.
Protocol fromcomputer “L3K” requestfor data T BEE

“ L3k” +string of data OMEGA® CN616 Temperature Controller

Datastring 22 characterslong
[9990] cycletime 99.90 seconds Main menu
[99] hystereses 99degrees
(771 PID zoneenable 9111 0111 ———
[9999] proportional band 9999 degrees
[0999] resat 9.99 [Unit 1 Type K STANDARD CONTROL 'C  Non-Latching. Hi- Lo Alarm |
[9999] rate 99.99
[77] Coo“ng zoneenable 0111 0111 Autotune Set Port ‘ Configure Unit Exit ‘
Setfor Autotune:- Code “S  controller sendsstring

Code “¢ controller receivestring
Protocol fromcomputer “L3S’ requestfor data(8ch)

“ L3s” +string of data (6 ch) Mssis
Datastring send 8 characterslong; receive6 characterslong
[06] zonefor Autotune [1to 6]
[9999] autotunesetpoint = Run 616 BEIE
[61] runmode [00, 51,52, 61, ....“S" sendonly ] OMEGA®P CN616 Temperature Controller
[Unit 1 Type K STANDARD CONTROL 'C  Non-Latching. Hi-Lo Alarm |
StartAutotune- ~ Code “G’  controllerreceivecommand - Datalogger Sa"epa‘T (4.0 |T‘CN_61:5L91'T’“
Protocol fromcompuiter “L3G” Startcommand E— monval i minute ]
CMI:?E;:ZMJ 2| 8 & 5| | anzones|
Stop Autotune:- Code “H"  controllerreceivecommand Aarm 0010 [0020 |0030 [0040 (0050 |0060
Protocol fromcomputer *L3H" Stopcommend setant [0500/0500/0500(0500/0500{0500
Notes Tempe- 0406\0404\0403\0406\0403\0405
1. All datasent tothecontroller must bedecimal (ASCII format). Low 0010 0020 0030 0040 0050 [0060
1 2 3 4 5 6
2. All datasent tothecontroller and code* G & H” areechoed SetSefpoints| Configure | MainMenu ||  Exit
back tothecomputer.
M3844

3. Any nondecimal characterinthedatastreamwill terminate

reception, and datareceivedtothat pointwill beignored.
11 12 Toenable Data Logging click on the Datalogger box.
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SECTION 3

INSTALLATION
3.1Unpacking
Uponrecei pt of shipment, inspect thecontai ner and equi pment for any
signsof damage. Takeparticul ar noteof any evidenceof rough handling
intransit. Immediately report any damagetotheshi pping agent.

Removethepackinglistandverify that all equipment hasbeenreceived.
Eachpackageshould contain:

* Controller (CN616)

* Operator'sManual

* RS-232 Software

» Twomountingdideswithscrews

* Power plug (9 pin)

*RS-232plug (3pin)

* Two T/Cplugs(6 pin)

» Two Output plugs(6pin)
If thereareany questionsabout the shipment, pleasecall the Customer
ServiceDepartment.

NOTE: Thecarrier will not honor any claimsunlessall shippingmateria
issavedfor their examination. After examiningandremoving contents,
savepacking material and cartonintheevent reshipmentisnecessary.
3.2Mounting

Select alocationfor thecontroller that isfreefrom excessiveshock,
vibration, dirt, moistureandoil. Mount thecontrollerintoa35/8"
(92mm) squarecutout. Thecontroller asshippedis1/4DIN (92mm
sguare), soit doesnot haveto beremoved fromit'shousingtobe
mounted.

Removethetwo screwsthat securethemounting dlides. Removethe
slidesandinsert thecaseintothecutout fromthefront sideof thepanel.
Reinstall thetwo slidesandtwo screws. Thelength of theslidesmust be
reducedif thecontrolleristo bemountedinanextrathick panel.
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3.3 0utline Dimensions

3.62"
(92mm)

e

T |
3.62"

(G2mm) ’

g

go?

3.4WiringthePower Circuit

Thelinevoltagefor thecontroller issel ected by anexternal jumper
assembly to operateeither on 120V AC or 240V AC+10%, 50/60Hz
(factory wiredfor 120VAC). Itisvery important that theproper line
voltageisconnectedtotheinstrument. If 120V ACisconnectedtoa
240V ACmodel, itwill notwork properly. A 120V ACinstrument
connectedto 240V ACwill overheat and burntheinput transformer.

4

The controller is powered with either 120
or 240 VAC. To avoid electric shock or
fatality hazards the power to the controller
lines must be switched off at the main
switch, or circuit breaker before the
controller A/C wiring, including theline
selector jumpers can be handled.

WARNING! !

16



3.5ChangingLineVoltageSetting
Programtheinput linevoltageby placingjumpersonthelineplugas

mn: LINE
ikl T ﬂ] [|]_[|1 [1]
OO0 0O O 8 ®

240VAC
240V Jumper ﬂ]

Placement'l:llzI .
ERISENE%EYES

WARNING! !
Line Voltage |
see Pg 16 . 4

3.6 Sensor Placement

Proper sensor placementisessential. It caneliminatemany problemsin
thetotal system. Theprobeshould beplaced sothat it can detect any
temperaturechangewithlittlethermal lag. Inaprocessthat requires
fairly constant heat output, theprobe shoul d beplaced closetothe
heater. Inprocesseswheretheheat demandisvariable, theprobe
shouldbeclosetothework area. Experimentingwith probelocation
canoftenprovideoptimumresults. Someunitsareshock sensitiveand
requirecareinhandlingandinstallation. Toavoid current feedback from
zonetozoneandfromzoneto RS-232 communi cations, ungrounded
thermocoupl esarerecommended. Thermocouplewiresshouldnot be
placedinthesameconduit asthepower lines.

SE|
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SECTION 4
PARTS OF THE INSTRUMENT

Temperatur éSetpoint Display

TemperatureScaleSelection

I000°TC

ZoneSetting Function Setting
Zone Function
Set\Shift\Reset Button L oad Button

AdvanceDigit Button

Temperature\Setpoint Display- Maindisplay withmultiple
functions.

Temper atur e Scale Selection- Choiceof °Cor °F.

Function Setting- Indicatestheoperating statusof theinstrument.
ZoneSetting- Indicatesan activezoneor azonethat isbeing set.
Set\Shift\Reset Button- Usedto select digitsduring setup or to
unlock thedisplay scan.

AdvanceDigit Button- Usedtoincrement selected digit.

L oad Button- Usedto accept asetting or tolock display zone.

18



4.2 Button Functions

Therearethreeflatpad buttonsprovided and two combi nationsof
buttonsfor separatefunctions.

Shift Button

D 1. SelectsDigit
2.Unlock Zonesscan
3. SwitchesMainDisplay Functions

AdvanceDigit Button

u 1. AdvancesflashingDigits
2.AdvancesZones

L oad Button

1. Lock zonescanduring“RUN MODE”

Note! Zone scanisunlocked by the shift button, D

or by an aarm condition. In alarm state zone scan can not belocked.

2. L oad set parametersinto thememory
in“SET MODE”

Shift Button & L oad Button (together)

a:0
1.Enter" FUNCTIONSELECT" MODE

2.Exits" FUNCTIONSELECT" MODE
3.ResetsAlarmduring” RUN MODE”

19

4.3Back of theController

RS232 LineVoltage
Port LINE VOLTAGE >

RS2 RELAY | oqv |y e and Jumpers

C IN OUT NC NO C I I_I I

(OOO 0O0O00O0O0O0O0OO0O

SPDT
CRe'ay OUTPUT
onnect

DCZ1Z7z2 723724 C C Z5 Z5 Z6 Z6 DC
(oooooooooooo)

INPUT

(9999999¢99¢¢)

THERMOCOUPLES

WARNING! !
Line Voltage |
see Pg 16 . 4

RS-232 Por t- Cableconnection (seeSection 1.3)

C-Common Pin5

IN - Input Pin3 } 9PinComport
OUT - Output Pin2

Relay

NC- Non-energized Closed
NO- Non-energized Open
C-Common

Line
LV-120VAC or 240VAC cable
Jumper s- Determinesvoltageinput (see Section 3.4)
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4.4 Temper ature/Setpoint Display (Main Display)

During" RUN" M ODE, theMainDisplay isusedtomonitor zone
temperatures, check setpoints, andindicate ALARM conditions.

05 2 2+———Temperature
Zone 3' E— Run Mode

By pressing and holding button D Thedisplay will changeto

05 2 OF—— Setpoint
Zong E E— Run Mode
Hashing

Duringoperator programmingin” FUNCTIONSELECT"
MODE,theMainDisplay isusedto:

1. SettheZone Setpoints

2. Enter Passwords

3. Select Functions

4. SettheZoneDisplay Time

5. Select thelnstrument M odel

6. Select Run parameters

DuringCALIBRATION (Function78),theMainDisplay isused

| 31.05—M
E— Function

1. Setcdibrationmillivolts
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SECTION 5

“RUN” MODE
Inthe*RUN” Mode, the CN616 control sthetemperatureunder the
programestablishedduringthelast” SET” Mode. The*RUN” Modeis
entered every timethecontrollerispowered, after apower interruption, or
itcanbeentered manually fromthe” SET” M ode, by pushing buttons
and 2 together ©O
“SET” ModeTIMEOUT. If theinstrument isleft unattendedfor over 2
minutesinthe* SET” Mode, theprogramwill switchitback to“RUN”
Mode.
Three*RUN” Modesareavailable
1. [00] Standard Control FN 33 Control Mode (digit 3) =0
2. [51] RAMP& SOAK 1 FN 33 Control Mode (digit3) =1
3. [52] RAMP& SOAK 2 FN 33 Control Mode (digit 3) =2

5.1 PID CONTROL MODE

Each oneof thesix zonesistreated asaseparatecontroller and it canrun
under any oneof thefollowingModes

1.PID enable FN 43

2. Proportiona Band (PB) FN44 - FN45& 46 set to0

3. Proportional Band and Reset (PI) FN 44 & 45 -FN 46setto0
4. Proportional Band and Rate (PD) FN 44 & 46 -FN 45setto0
5. Proportional Band Reset and Rate (PID) FN 44,45 & 46

6. Disabled (OFF) FN 31

NOTE!! ThePID settingiscommontoall zonesi.e.:-

it can not bechanged fromzonetozone.

The zones can be mixed and set to either PID or ON-OFF FN [43]

5.2 RAMP & SOAK CONTROL 1

In this M ode each zone will follow the RAMP & SOAK program setin
Section6: FN 74 & 75. Attheend of theProfile* RUN” theoutput power
will beswitched OFF.

5.3RAMP AND SOAK CONTROL 2

ThisModeisexactly thesameasRAMP& SOAK 1except that at theend
of theProfile” RUN” thecontrollerwill control thetemperatureat thesetpoint

of thelast segmentindefinitely.
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NOTE!!

TorunRamp & Soak

Unit must be set to run mode 51 or 52. [Fn33]

Number of segmentsmust bemorethan 0 [Fn74]

Any zonesetto#segments=0will runin STANDARD mode.

Until PROFILEisstarted[Fn79] zonewill runin STANDARD mode.
Function79will start Profilefor any singlezoneor all zonesat once.
First segmentwill start control fromambient temperaturesetpoint and
takeittothefirst segment setpoint at theset rate.

Atany timePROFILE canbestartedagain, itwill gotothestart of thefirst
ssgment

SECTION 6 SETUP AND OPERATION

Thissectiondeal swithsettingupall of theparametersof the CN616
TemperatureController. FN [70] isassignedfor that task. Thesetup
operationisprotected by asecurity passwordto prevent accidental or
unauthorizedmodifications.

Onpower upthe CN616 controller will enter “RUN” Mode. Toenter
setup mode pressbuttons [ and [[J together for few seconds
until function[99] or [ 70] isdisplayedinthefunctiondisplay.

If password protectionisenabled function[99] will request apassword.
Entry of afour digit passwordisrequiredtoenter function select mode
FN [70].

Thepasswordisset at thefactory to“ 1011”. The password canonly be
changed by thesoftwareor at thefactory.

To enter the password usethe button 'Y toincrement each digit,
usethe button [ tomovetothenextdigitand [ thebutton to
enter thepassword. Enteringawrong passwordwill returnthecontroller
tothe"RUN” Mode.

NOTE!

Toavoidinadvertent changesto control settingsaccesstoevery function
must beconfirmedby reenteringfunctionnumber.
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6.1Summary
Controller setting isorganized in 8 mgjor functionsand function groups
[71to 78] and their related functions, listed bel ow.

Function7l Mode Setup Group
function31  zoneenable
function 32 password enable
function33 model select
function34 ID for RS-232
function35  zonedisplaytime
Function72  Control Setup Group
function36  setpoint
function 37 highaarm (over setpoint)
function 38 low darm (under setpoint)
Function73  PID Setup Group
function4l  cycletime(output)
function42 hystereses (on/off deviationfrom SP)
function43 set PID zone
function44  proportiona band
function45 reset
function46 rate
function47 set COOLING zone

Function 74 number of segmentsfor each zone
Function 75 Set segments

function0l  segmentO1  zonelto6
to function20  segment20  zonelto6

Function 76 set setpoint and zonefor autotune
Function 77 autotune
function 61 autotune stage 1
function 62 autotune stage 2
function 63 autotune stage 3
Function 78 calibrate
Function 79 Start Profile
24



EXAMPLE: SetHighAlarm Setpoint [over setpoint] 6.2 Function [99] Security

Security password protectsall setupfunctionsfromaccidental or
unauthorized modifications. Thesecurity passwordisfactory preset
At 1011 andit can bechanged only under RS232 computer pro-

Action Buttonstouse  Display Before Display After gram. Thesecurity canbeenabledor disabledwithin Function[71]
Model Setup. Whenever FN [99] appears, infunctionwindow, it
Enter Setup mode 2 0O [ao03]_ | 71] meansthat thesecurity isenabl ed and password must beentered one
together El digitatatime. Usingbutton B enter the correct number inthe
Select Function Group a | 71]=>| 72| flashingdigit, thenusing buttonD shifttothenextdigitandagain
] using button 'Y enter the correct number. Repeat for all four
digits thenenterwith [ button . If password is correct the FN
Enter Function Group c |_72| = Ll [70] will appear infunctionwindow. If not correct thecontroller will
El D returntothe”RUN” Mode. If the processtimesout thedisplay will
Confirm Selection A A o 7 | return”RUN" Mode.
| 6.3 Function [70] Function Set up Control
Enter O |L|=> L__36] Function [70] isentered fromfunction[99] or directly from
| O [ “RUN” Modeif password security isdisabled.
. _ Infunction[70] , thenumber 70isdisplayedinthefunctionwin-
Select SubFunction N L_3e17[_37] dow, Increment theflashing digit with thebutton P§until
I:I requiredfunctionshowsintheupper display, function[71] to
Enter 0 | 37] [0000 function[78] thenenter theselected functionwiththebutton [
I:l == that will display enteredfunctioninfunctionwindow and 70inthe
[repest for each zone] topdisplay. Toconfirmthefunctionselectionincrement theflashing
Set Values » [0000]=>]0015 | digitwiththebutton Y until theupper display matchesthe
onebutton at atime functiondisplay. Atthispoint enter confirmation of theselection
Enter and go tonext 0 50TE withthebutton [} If the processtimes out the display will
Zone => return“RUN" Mode. If thetwo displaysdo not match, thecon-
trollerwill returntofunction[70].
EXIT setpoints > ) o [0o020]_. | 36] Toreturnto RUN mode presstwo buttons [ and ) together
together | for afew seconds.
EXIT SubFunction lt?gahep L 3s6l_ [ 71] 6.4 Function Group [71] Mode Setup
D I:I Function[71] controls functions[31] to[35]
EXIT Function 0 0 :> Onenteringfunction[71] thefunctiondisplay shows71. Theupper
together ] display shows31. Toselect functions
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[32]-[35] increment theflashing digit with the buttor B Whenthe
desired functionisdisplayed enter itwiththe buttorc Thiswill
display thedesiredfunctioninthefunctiondisplay.

If theprocesstimesout thedisplay will return“RUN” Mode.
Toreturntofunction[70] presstwo buttons [ and [ together
for afew seconds.

6.4.1 Function[31] zoneenable
Thezoneenablefunctionisusedtoenable/disableany or al of the
zonesindividualy. If all of thezonesaredisabledthenzoneonewill
remainenabledby default

Infunction[31] thefunctiondisplay will show 31, thezonedisplay will
show 1, andtheupper display will beblank.

If thezonedisplay isflashingitindicatesthat thecurrent zoneisdis-
abled.

Totogglebetween enableand disableusethebutton D
Toadvancetonext zoneusethebutton
Tosavethesettingsandreturntofunction| 71] usethebutton D

6.4.2 Function[32] passwor d enable
Thepasswordenablefunctionturnson/off thepassword protectionfor
changingthesettingsfor theunit. Infunction[32] thefunctiondisplay
will show 32, thezonedisplay will beblank, andtheupper display will
flashOor 1.

If thedisplay isOitindicatesthat thepasswordisdisabled.

If thedisplay islitindicatesthat thepasswordisenabled.
Totogglebetween enableand disableusethebutton B
Tosavesettingandreturntofunction[71] usethebutton Y

6.4.3 Function[33] select model

Theselect mode function setsthetypeof unitfor alarms, relay, degrees
Cor F, control mode, and thermocoupleasper thetable. Infunction
[33] thefunctiondisplay will show 33, thezonedisplay will beblank,
andtheupper display will show a4 digit model code, digit Lwill be
flashing.
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Toincrementtheflashingdigit usethebutton D
Toadvancetothenextdigit usethebutton
Tosavethesettingsandreturntofunction[71] usethebutton D

Four digit model code

Digit 1 0 = Overheat Alarm
Alarm 1 = Underheat Alarm
Type 2 = HI-LOAlarm

3 = NoAlarm
Digit 2 0 = LatchingRel.°C
Rday 1 = LatchingRel. °F

And°Cor°F 2 = NonLatching°C

3 = NonLatching °F

Digit 3 0 = STANDARD CONTROL
CONTROL 1 = RAMPAND SOAK 1
MODE 2 = RAMPAND SOAK 2
Digit 4 0=TYPEB
T/ICTYPE 1=TYPEC
2=TYPEE
3=TYPEJ
4 = TYPEK
5=TYPER
6 =TYPES
7=TYPET

Example

Toselect“RAMPAND SOAK 1" Withtype*‘K’ thermocouple °F
with Non Latching HI-LOAlarm, set MODEL as shown below.

HI-LOAlarm —df

2131114 FTyeex

Non Latching °F

RAMPAND SOAK 1
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6.4.4 Function[34] ID for RS232

ThelD codefor theRS-232 istheidentifying number for each unit
connected through an RS-232 lineto acomputer. If two or more
unitsare connected to acomputer every unit must be set to havea
different RS-232 D codefor proper operation. Infunction[34] the
function display will show 34, the zonedisplay will beblank, and the
upper display will display the1 digit RS-232 1D code. Toincrement
theflashing digit usethebutton

To savethe settingsand returnto tunction [ 71] usethe button o

6.4.5 Function[35] zonedisplaytime

Thezonedisplay timefunction setsthetimeperiodthat eachtempera-
turewill display inthetemperaturewindow. Thezonedisplayis
settableto 1-40 seconds.

Infunction[35] thefunctiondisplay will show 35, thezonedisplay will
beblank, andtheupper display will show thetwodigit zonedisplay
time.

Toincrementtheflashingdigit usethebutton
Toadvancetothenext digit usethebutton
Tosavethesettingsandexittofunction[71] usethebutton [

6.5 Function Group [72] Setpointsand Alarms

Function[72] controlsfunctions[36] to[ 38]

Onenteringfunction[72] thefunctiondisplay shows72. Theupper
display reads36. Toselect functions[ 36] to[38] increment theflashing
digit withthebutton Y When thedesired functionisdisplayed enter
itwiththebutton ) Thiswill display set functioninfunction
display.

If theprocesstimesout thedisplay will return“RUN” Mode.

Toreturn to function [70] presstwo buttons D and c together
for afew seconds.

6.5.1 Function[36] setpoint

Thesetpoint functionall owssettingthecontrol point of thetemperature
controller for eachzone. Thissetpointisfor STANDARD CONTROL
only. Rampand Soak setpointsareset infunction 75, or computer.
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Infunction[36] thefunctiondisplay will show 36, thezonedisplay will
show 1, andtheupper display will show thecurrent setpoint.
Toincrement theflashingdigit of thesetpoint usethebutton a
Toadvancetothenext digit usethebutton D
Tosavethesettingsand gotothenext zoneusethebutton D
Toexittofunction [72] usethebuttons [ and ]  together for
afew seconds.

6.5.2 Function[37] highalar m (over setpoint)
Thehighalarmfunction setsthehightemperaturesafety point for each
zoneabovewhicheachzonewill gointoalarmmode.

Infunction[37] thefunctiondisplay will show 37, thezonedisplay will
show 1, andtheupper display will show thetwodigitcurrentalarm
etting.

Toincrement theflashingdigit of thesetpoint usethebutton u
Toadvancetothenextdigitusethebutton [

Tosavethesetting and gotothenext zoneusethebutton c

To exit to function [ 72] usethe buttons D and Utogetherfora
few seconds.

6.5.3 Function[38] low alar m (under setpoint)

Thelow alarmfunction setsthel ow temperaturesafety point for each
zonebelowwhicheachzonewill gointoalarmmode. Toprevent
alarmingonlow temperatureduring start-upthelow alarmisdisabled
until thezoneexceedit’ ssetpoint for aset period of time.
Infunction[38] thefunctiondisplay will show 38, thezonedisplay will
show 1, andtheupper display will show thetwodigit currentalarm.
Toincrementtheflashingdigit usethebutton

Toadvancetothenext digit usethebutton

Tosavethesetting and gotothenext zoneusethebutton U
Toexittofunction [72] usethe buttons D and o together fora
few seconds.
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6.6 Function Group [73] PID Setup

Thefunctionsingroup 73allow theoperator to examineand or change
thePI D constantsincludingthosegenerated by autotuning. Function

[ 73] controlsfunctions[41] to[46]

Onenteringfunction[73] functiondisplay shows73. Theupper display
shows41. Toselectthedesiredfunction[41] to[46] increment the
flashing digit with the button 'Y Whenthedesired
functionisdisplayed enter it withthebutton D Thiswill display the
selectedfunctioninthefunctiondisplay.

If theprocesstimesout thedisplay will return“RUN” Mode.

Toreturn to function [70] presstwo buttons [ and ) together
for afew seconds.
6.6.1 Function[41] Output cycletime (99.9) sec...
Thisfunctionallowstheoperator toexamineand changethe Output
cycletime

Infunction[41] thefunctiondisplay will show 41, thezonedisplay will
beblank, andtheupper display will show thethreedigit current Output
cycletimesetting.

Toincrementtheflashingdigit pressthebutton u
Toadvancetothenextdigit pressthebutton
Tosavesettingandexittofunction[73] pressthebutton O

6.6.2 Function[42] Hysteresis on-off control (99) deg Cor F

Intheon-off control with hysteres sfunctiontheoperator cancontrol
thedead bandinwhichtheoutput doesnot change. Infunction[42] the
functiondisplay will show 42, thezonedisplay will beblank, andthe
upper display will showthetwodigitcurrent Hysteresis.
Toincrementtheflashingdigit pressthebutton B
Toadvancetothenext digit pressthebutton [
Tosavesettingandexittofunction[ 73] pressthebutton [}
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6.6.3 Function[43] enablePID zone

TheenablePI D zoneFunctionallowssel ection of on/off or Pl D control
forindividual zones. Infunction[43] thefunctiondisplay will show 43,
thezonedisplay will show 1, andtheupper display will beblank.

If thezonedisplay isflashingitindicatesthat thezoneissel ectedfor on-
off control. If thezonedisplay isnot flashingthenitisselectedfor PID
control.

Totogglebetween enableand disableusethebutton D
Toadvancetothenext zoneusethebutton
Tosavethesettingsandreturntofunction[73] usethebutton [}

6.6.4 Function[44] Proportional Band (9999) deg C or F

Theproportional bandfunctionallowstheuser toexamineand setthe
proportional band.

Infunction[44] thefunctiondisplay will show 44, thezonedisplay will
beblank, andtheupper display will show thecurrent Proportional
band.

Toincrementtheflashingdigitusethebutton '
Toadvancetothenext digit usethebutton
Tosavethesettingsandexittofunction[73] usethebutton [}
6.6.5 Function[45] Reset (9.99) repeats/ min.
Thereset functionallowstheoperator toexamineand changethe
integral functionof PID control.

Infunction[45] thefunctiondisplay will show 45, thezonedisplay will
beblank, and theupper display will show thethreedigit current Reset
Setting.

Toincrementtheflashingdigitusethebutton 'Y
Toadvancetothenextdigit usethebutton

Toexittofunction[ 73] usethebutton D
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6.6.6 Function[46] Rate (99.99) minutes
TheRatefunctionallowstheoperator toexamineand changethe
differential functionof PID control.

Infunction[46] functiondisplay will show 46, thezonedi splay will be
blank, andtheupper display will show thecurrent Rate.

Toincrement theflashingdigit pressthebutton

Toadvancetothenext digit pressthebutton D
Tosavesettingandexittofunction[ 73] pressthebutton 0

6.6.7 Function[47] enableCoolingzone

Thisfunctionissetinthesamemanner asfunction[43].
Zonesenabled by thisfunctionwill runinon/ off control modeandwill

haveoutputsinvertedtocontrol cooling.

6.7 Function [74] Segment Control (set number

of Profile Segments for each zone)
Thesegmentsfunctionallowstheoperator toset thesizeof theprofilein
segmentsand thenumber of profilevariants. Function[74] doesnot
control any other function

Onenteringfunction[74] functiondisplay shows74.

Zonedisplay showszonel.

Thefirstand second digitsintheupper display showsthecurrent
number of segmentsfor thedisplayed zone.

Toincrement theflashingdigit pressthebutton
Toadvancetothenext digit pressthebutton
Tosavethesettingsand gotothenext zonepressthebutton D
To exit tofunction [ 70] use the buttons D and o together
for afew seconds.

Note!! Thenumber of segmentsisrestrictedto 20for each zone.
Setting 0 segmentswill forcethecontroller torunthat zoneinaSTAN-
DARD Modeusing setpoint set by function[36]. Thisallowsamix of
zonesrunning STANDARD Modeand PROFILE
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6.8 Function Group [75] Ramp and Soak

Function[75] control ssegment functions[01] to[20]
Onenteringfunction[75] thefunctiondisplay shows75. Theupper
display will readO1. Thezonewindow will show 1.

Toselect thesegment and zoneto beset, enter the segment number and
zone. Notethat thesegment number i srestricted by thenumber of
segmentssetinfunction[74].

Toincrementtheflashingdigit pressthebutton B
Toadvancetothenext digit (segment and zonenumber) pressthe
button [

Toenter the segment to be set pressthebutton U

Onentering segment display will advancetothenext segment. If thelast
segment of that zoneisenteredthendisplay will advancetothefirst
segment of next zone.

Toreturnto function [70] presstwo buttons [ and [J  together
for afew seconds.

6.8.1 Function[01] Set Segment 1
Setpoint (9999) degrees
Slope (99.9) deg/ minute
Time (99.99) hours

Infunction[01] thefunctiondisplay will show O1.

Thezonedisplay will show theselected zone.

Theupper display will showthe4 digit current Setpoint. Toaccommo-
date3 parameterstheupper display will scroll through 3independent
displays. Torecognizewhichdisplay isshowneach parameter hasa
differentlook. Thesetpoint parameter displays4 digits. Theslope
parameter isdisplayedwiththreedigits. Thetimeparameter isdisplayed
with2digitsfollowedby 2decima digits.
Toincrementtheflashingdigit pressthebutton B
Toadvancetothenextdigitand scroll pressthebutton u
Tosavethesegment and advancetothenext segment pressthebutton o
Toreturnto function [ 75] presstwo buttons D and o together
for afew seconds.
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Note!! Only thenumber of segmentssetinfunction[74] areallowedto
beset. Afterlast segmentissavedtheunit segment setupwill advanceto
thenext zone. Thisway all segmentsaresetinsequence. Out of se-
guencesegmentscanbeset by returningtofunction[75] after saving
eachsegment.

6.8.2-20 Function[02] to[20] Set Segment 02 to 20
follow thesameprocedureasFunction [01]

6.9 Function [76] Set Autotune

Function[ 76] doesnot control any other function
Onenteringfunction[76] thefunctiondisplay shows76.
Thezonedisplay showszonel.

Theupper display showsthecurrent Autotunesetpoint.

By advancingtheflashingdigittheoperator canscroll throughthetop
display andthezonedisplay and set the A utotunesetpoint & zone.
Toincrementtheflashingdigit pressthebutton

Toadvancetothenext digit with pressthebutton D
Tosavethesettingsandreturntofunction[70] pressthebutton c

6.10 Function [77] Run Autotune

ThePID control constantsthat arethe samefor al zones programmed
for PID Mode. Autotuning can be done on any one zone selected for the
Autotuning. Thesystem parametersare measured during autotuning by
supplying full power output to the system until the autotuning setpoint is
reached, then the output power isswitched OFF allowing hetempera-
tureto overshoot and then drop down freely back to the autotuning
setpoint. The power isswitched ON again, thetemperaturewill fall
below the setpoint and rise up to the setpoint. At that point autotuning is
completed, the PID constantsare cal culated and stored in memory until
the next autotuning or manual changesare made. For best resultsthe
autotuning setpoint should be as close as possible to the control setpoint.
However, sincethetemperaturewill overshoot the autotuning setpoint
during the autotune by thefull proportional band, Systemsthat cannot
tolerate that temperature should have autotuning setpoint one propor-
tiona band value below the control setpoint.
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Function[77] initiatesunitautotuning.

Onenteringfunction[77] thefunctiondisplay reads61.
Thezonedisplay showsthezoneset for autotuning.

Theupper display showscurrent temperature. Whenthetop display
andfunctiondisplay areflashingthepoweristurnedon.
Whentemperaturereachesthe A utotunesetpoi nt thepower goesoff
andthefunctiondisplay shows62. Oncompletion of theautotuningthe
controller returnsto“RUN” Mode.

To stop the autotune press two buttons [ and [ together

6.11 Function [78] Calibration

Calibration isperformed by inputting DC MV from alow Impedance
source(100hm) andenteringthepreciseva ueof theMV intothedisplay.

UNITWIRING:

Usingcopper wir e, connect thepositiveand negativeterminal sof the
I nput Connector toaprecisionmillivolt meter and al ow output
impedancesource (10ohmor less) setto 30mV £2mV input.
Parallel-connect a | thermocoupl eterminal sof thel nput Connector as

shown:

L ]
H (BACK- ]
30.26 PLATE)
+ -
(o) e) INPUTS
| | |
MILLIVOLTMETER Gt 1 >
(.
(e
COPPERWIRE
0mVE2mV

NOTE: Toavoidanyinterferenceduringcalibration, disconnect
theRS-232wiresfromthecontroller.
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Open Collector Transistor Diagram for Output

Onentering _functi on[78] thefunction di_spl aywill read 78. External Power supply
Theupper display shows30.00mV setti ng. DC Z1 Z2 z3 zZ4 C C Z5 Z5 Z6 Z6 Upto40VDC
Enter theexactmV as measured by themillivolt meter. o) o 0 o q
Themaindisplaywill flashal zero's. Duringthisperiodthecontrolleris T T T T T T T .
checkingcalibrationsodonot alterthemV reading. Whentheflashing | ]
stops, thecalibrationiscompleteand thecontroller will returnto Z§ Z§ 2N
“RUN” Mode. e
o
Toincrementtheflashingdigit pressthebutton B 5VDC
Toadvancetothenext digit pressthebutton B T [ fo Tl Tl T Internal
TosavethemV settingandstart calibrationpressthebutton [} Power
1Ninls L[] s
Microprocessor Bus
6.12 Function [79] Sart Profile Note! Seepage40for Wiring Diagram of controller outputs
7.1  Thermocouple Ranges
Function[79] doesnot control any other function Standard Ranges  [40MV]
Onenteringfunction[79] thefunctiondisplay shows79. TC °C Range °F Range
Thezonedisplay showsblank. B 0-1800 32-3300
Theupper display showsO. C 0-2300 32-4200
By advancingtheflashingdigittheoperator can select E 0-500 32-1000
[0] toreturnwithnochanges J 0-750 32-1400
[1] to[6] to start profileonany onezone 1to 6 K 0-1000 32-1900
[7] tostart profilesonall enabled zones1to6 R 0-1750 32-3200
Toincrement theflashingdigit pressthebutton S 0-1750 32-3200
T 0-400 32-750

Tostart profileandreturnto“ RUN” mode pressthebutton c

Extended Ranges [75MV]
E 0-1000 32-1800
K 0-1300 32-2500

Note! Extended rangewill work with all Standard rangethermo-
couples, but itisbetter to use Standard range for thermocoupleswith
output below 40 Mv.
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SECTION 8
SPECIFICATIONS

No. of Zones
InputRange

Accuracy

Resolution

Thermocouple Input selectable

Scale Selectable

PID

Password protection

Profiling [ramp/soak]

Control outputs

Outputrating :- Internal power
External power

Communication

Communication Software

Zonedisplay time

Alarms Selectable
AlarmType

Alarmdisplay

Alarm output[deenergises onalarm]
AlarmReset

Relayrating

Display

Enclosure

Terminals

Line Power

Power Consumption

Max. Voltage between Inputs
Open T/C Warning
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Six

0-40mV Standard/
0-75mV Expanded
+0.2% Range, +2°C
+5uV

B,CEJKRS.T

°Cor °F

Autotune or Manual

Yes

20 segments per loop

6 [one per loop]

5V DC 10 Ma max
5t040V DC 0.5 Amp
RS-232

Visual Basic [Windows]
Settable 1 to 40 sec

or Hold on any zone

HI - LO - HI/LO or no alarms
Latching or Non Latching
Flashing display [zone inalarm]
Singlerelay forall zones
Manual

5 Amp @ 120 VAC
LEDO.6"high

1/4Din Aluminum, 6" long
Headers for Plug-in Wiring
120/240VAC;50/60Hz
10VA Max.

6VDC or RMS

Flashing Display [9999]

WIRING OF THE CONTROLLER OUTPUT

1.USING INTERNAL 8V SUPPLY SMAJ/ZONE MAX
DCZ122374C C B B I5DC

- - - O
oo|  |owo|  |oo|  |oeo| (oo

1. COMMECT ALL POSITVE TERMINALS TOGETHER (3-32 %.DC.)

2. COMMNECT THEM TO THE DC THERMINAL AS SHOWHN

3. COMMECT ALL MEGATIVE TERMINALS TO THE INDIWIDUAL ZONES.
MOTE: ZOMES 5 AND B HAWE DUPLICATE TERMIMALS.

2. USING EXTERNAL DC SUPPLY
DCZ1722Z3Z4C C Z5Z5 26 Z6 DC

+(H
-{)
EXTERMAL
BLSUFLY— L] [ood] [o-d rH | | |
HAMAE ot | S| [See i H i H i
SOLD STATE RELAY MECHANCAL RELAY

or
SOLID STATE OR MECHANICAL RELAYS CAN BE USED ON ANY ZONE
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APPLICATION NOTES :

In order to operate CN616 Controller successfully it must be set up
correctly for the application. Theunit can be set manually or by the
computer through RS232 link. Up to 10 unitscan be connectedto a
singleRS232 port. The computer programisintuitiveand doesnot
require explanation. Therearetwo featuresthat can not be set by the

compuiter.
1. Cdlibration. Thisrequireslab setting for accuracy.
2. Unit number. Toavoid conflictin communication.

If number of unitsarelinked together, care must betakento
avoid duplication of unitidentification numbers.

CN616 has 3 operating modes.

1. STANDARD MODE

2. RAMPAND SOAK1 [Profile]
3. RAMPAND SOAK?2 [Profile]

Thedifference between RAMP AND SOAK1 & 2iswhat happensat
theend of profilerun. InRAMP AND SOAK 1 after last segment is
finished the power isturned off, whilein RAMP AND SOAK 2 after
thelast segment isfinished thetemperaturewill be controlled at thelast
setpoint indefinitely or until profileisstarted again.

STANDARD MODE

Setpointsfor STANDARD MODE are set infunction 36.

Each zonerunsindependently of other zones. |.e.:- zone 1 may have
PID control, zone 2 may have on/off control, and zone 3 may be set to
cooling, [outputsreversed]. Theonly commonthingstoal zonesare
PID parametersand thermocoupl etype. Any zone can beturned of f
during run by function 31.

RAMPAND SOAK [Profile] MODE.

Setpointsfor Profilearesetinfunction 75[01 to 20]

Torun Profilemodel code must be set to 51 or 52.[function 33]

Until Profileisstarted by function 79, al zoneswill runin STANDARD
MODE. Function 79 can start Profilefor any singlezoneor al zonesat
once.
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In profilerun control startsat ambient temperature, ambient temperature
becomesfirst setpoint and isadvanced to thefirst segment setpoint at
therateof thefirst ssgmentsdope. Profilerunwill continueuntil last
segment isreached, as set by function 74. Profile can berestarted at any
timefor any onezoneor al zonesat once.

SETTING CN616TC1 TO CONTROL 4ZONE FURNACE.

Configuration:
Alarms
Zone Setpoint HI LO
1 400°F 15°F 20°F
2 500°F 15°F 15°F
3 530°F 15°F 20°F
4 300°F 20°F 20°F

AlarmsNonlatching

Thermocouple Type “K”

Autotuneon Zone 2

Heaters, 120 VAC, 500 watt each

Controller power, 120VAC

Drivers:-

Solid State Relays ( Omegatype SSRL 240D C25) or equivalent.

INSTALLATION:-

Ingtall the controller asinstructed in the USER GUIDE Manual page 15.
Wirethe power terminals- manua pagel17

Wirethethermocouplesas shown - manual page 20

NOTE :-

Sinceitisa 4 zonefurnace, useonly 4 type“K” thermocoupleson
zones 1, 2, 3, &4.

Short terminals5 & 6 with copper wires. To avoid shorting thermo-
couplestothe Electric heatersor grounds, use ungrounded and shielded
thermocouples.

Wire controller outputsas shown intheManual page40. Useonly 4
outputsZ1,72,73,& Z4. Do not connect anything to terminalsZ5
& Z6. DoNOT power the heatersat thistime.
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Setup - Power the CN 616 controller

1. MODEL SELECTION.

To comply with therequirements, thefollowing model must be
Sected:
Standard control, Hi / LoAlarm with Non Latching Relay, °F.
Type“K” thermocouple
Looking on page 28inthe Manual the model will becodedas: 2304.
2- Hi/LoAlarm
3-Nonlatchingrelay, *F
0 - Standard control
4-Type“K” thermocouple

Using procedure outlined ontheinside back cover of thisreference
card, load the above model number into the controller.

NOTE -

If Function 99 appears during setup- it meansthat the password
protection isenabled. Follow instructions on page 25 of theManual to
enter the password. Password isfactory presetat 101 1. It may bea
good ideato disablethe Password protection at thistime. Use proce-
dureon page 27 andload “0” in Function 32. If password protectionis
desired, enablethe password after the Controller setup iscompleted.

2. ZONEDISABLE - Page?27

Sinceonly 4 zonesareused, zones 5& 6 should bedisabled. Using
setup procedureoutlined above set 31 withinthe Function 71 and
follow the zone enable procedureinthe Manual on page 27.

3. ZONEDISPLAY TIME - Page29
Using the setup procedure outlined above set 35 within Function 71
and follow the Zonedisplay timeingtructionsinthe Manual on page 29.

4. SET SETPOINT - Page?29

Using setup procedure outlined on theinside back cover of thisrefer-
encecard, select Function 72instead of 71. Select subfunction 36
(Setpoint) and follow the procedure
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On page 29 of theManual toload thefollowing setpoints:

Z1 - 400°F
Z2 - 500°F
Z3 - 530°F
Z4 - 300°F
Skip zones 5 & 6.

5. HIGH ALARMS - Page30

Select Function 72 asabove, select subfunction 37 (Hi - Alarm).
Follow the procedure Outlined on page 30 inthe Manual and set the
followingdarms:

71 - 15°F
72 - 15°F
Z3 - 15°F
Z4 - 20°F

6. LOW ALARMS - Page30

Select Function 72 asabove, select subfunction 38 (Lo Alarm).
Follow the procedure Sinceonly 4 zonesareused, zones 5& 6
should bedisabled. Using setup procedure

Z1 - 20°F
72 - 15°F
Z3 - 20°F
Z4 - 20°F

7. PID CONTROL - Pages 31, 32, 33.
Evenwiththe AUTOTUNE system certain parametersmust be set
manually, theseare:

CYCLETIME - Minimum recommended 4 seconds
HYSTERESIS - Typical 1°F

PID ZONES - Z1, Z2, Z3, ZA.

COOLING ZONES - None

Using the proceduresoutlined on pages 31, 32 & 33 of themanual,
load the above numbers.
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8. AUTOTUNE SETPOINT AND ZONE - Page 35.

Using setup procedureoutlined on theinside cover of thisreference
card, select Function 76 instead of 71. Read manual page 35 how
tosetand runAUTOTUNE. Write autotune Set point - 350°F and
autotune Zone- 2

9. RUNAUTOTUNE - Page 35

Before starting autotune connect power to the heaters. Using the above
procedure Select Function 77 andfollow instructionson page 35 of
theManual. Theautotune Processwill start and will be completed
withinfew minutesor few hoursdepending onthetime constantsof the
furnace system. Upon completion the controller will Control thetem-
perature of thefurnacewithin the specified parameters.

SETTING CN616TC1 TO CONTROL 4ZONE FURNACE.
TORUNIN“RAMPAND SOAK1” MODE [Profile]

Thedifferencebetween STANDARD MODE and RAMPAND SOAK
MODE isthatinRAMPAND SOAK controller canrunupto 20 control
segmentsfor eachzone. Thefirst segment, for each zone, ismadeup of
target temperatureandrateof change(ramp). Subsequent ssgmentsare
madeup of setpoint, slopeandtime. Only oneparameter (slopeor time)
needtobeset. If timeisset whennew setpointisdifferentfromthe

previousone, timewill beconvertedtos ope. Theother parameter should

besetat 0. If slopeisset for the segment with no changein setpoint, the
segmentwill beignoredand control will gotothenext segment.

TorunRAMPAND SOAK, CN616TC1 must beinstalled and set up as

describedinSTANDARD MODE, thenMODEL modemust be
changedto 51 or 52 function33[p37]. Set number of segmentsfunction
74[p33]. And set segmentsfunction 75 subfunction 01to 20[p34].
Whenall isset correctly torun PROFIL Eit must bestarted by function
79[p37]. Until PROFILEisstarted controller will runin STANDARD
MODE, controllingtotheSTANDARD MODE setpoint. Function 79
will start profilefor any singlezone, or al zonesat once. Inthefirst
segment starting setpointisset at theambient temperatureandischanged

attherateof slopeof thefirst segment.
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EXAM PLE: Set Number of Profile Segmentsin each Zone

Action Buttonstouse Display Before Display After
. Enter Setup mode > [0403] | 71}
together O
. Select Function 74 c |_|71 => | 74|
(set thenumber of profile segments
ineach zone) EI
Enter D |J|:> |L|
O
. Confirm Selection B L70 |=> 74 |
C
Enter g [r4a__1._1[0 |
Cd
. Set theNumber of ueld & PN [00O |=> [05 |
Profile Segments to set #to 00-20
Enter 05 00
[the zone number increments c LI 0o __|

repeat step 4. for the next zone)

. EXIT Function O O o403
(at any time) together  [6]

EXAMPLE: Program Profile Segment Settings

Set Profile Setpoint, Slope& Timefor each Segment in each
Zone(Largeprofilesareeasly entered using the software.
They can bemodified manually using thisprocedure.)

Action Buttonstouse Display Before Display After
. Enter Setup mode » [0403] | 71]
together [
- Select Function 75 [ 71]=> | 75|
(set theprofile segment settings c
in each zone) I:I

46



Enter O Iil? Lo |
] ]
3. Confirm Selection A Lro__1=>[5 ]
]
Enter O ILI:> IAI
O
4.SetTemperature o9 e PN [0000]=>[040
Setpoint to set # to 0000-9999
Enter O _> 0 0 0[0]
B
5. Set Slope useld & N [0o00]=["015
(degreesimin) {0 set #10 00.0-99.9
e 0 Com=l.
|
6, Set Time @ & I [000Q=
(hours) to set # to 00.00-99.99
Enter and go to Next segment 015 0000
setpoint [Repeat Steps4-6 for :>

all set segments)
After last segment [set by function 74] go to next zone(Step

7.Atany timeEXIT 0 0O [[0Ii5 |_>|o403|
Function together El _

Example: Program aprofilewith one segment in Zone 1 and two
segmentsin Zone 2 use Function 74 to set Zone1to 0l and Zone
2t002 (makesureZones1 & 2 areenabled [Function 71\31] any
enabled Zones 3-6 with 00 segmentswill run under Sandard Control). Next
use Function 75to program the Temperature Setpoint in Zone 1
Segment 1t0 300°(Step 4.) Set the Slopeto 15.0°/min(Step 5.)
Set the Timeto 05.00/min(Step 6.) (Timeisignored for control
pur poseswhen the Slope(Step 5.) in the segment isnot 0.00°/min)
Thereareno other segmentsin Zone 1. Pressenter in Step 6. the
Zonedisplay(lower left) on thecontroller will changeto program
Zone2 Segment 1(Step 4.) Program the settingsfor Zone2. Start
theprofilewith Function 79.(A Zonewill maintain the Temper a-
tureof theend segment in aprofileindefinitely in Rampé& Soak 2)

a7

IS

Torun RAMP AND SOAK CN616TC1MODEL themodemust
beset to51 or 52[Function 71\31]. Number of segmentsmust be
set for each enabled zoneg[Function 74]. Settingthenumber of
segmentsto“ 00" will set that zonetorunin STANDARD mode.
PROFILE canonly bestarted from Function 79 or thesoftware.
NOTE: For each zoneuntil thePROFILEisstarted thecontroller
will runthat zonein STANDARD M ODE, controllingat the
STANDARD MODE setpoint.

Function 79will start theprofilefor any singlezone, or all zones
at once. In thefirst segment the starting setpoint isset at the
ambient temper atureand ischanged at therate of slopeof the
first segment until thefir st segment setpoint isreached.

IMPORTANT!! Toavoid over heating, zonesintended for Profile
run MUST havetheir Sandard Setpointsset to 0. [Function 36]

EXAMPLE: Sart Profile  [Function 79]

Action Buttonstouse Display Before Digplay After
. Enter Setup mode D c 0403 :>|4|
together ]
. Select Function 79 n | 71| =>| 79]
O
Enter o o | o1
] ]
. Select ONE Zone N |o | =>[5 |
toSart ProfileRun ]
Enter [05 | =>[0403
[Start zone5 Profile] 0 I:I I
OR
. SdlectALL Zones AN | =>[7 I
toSart ProfileRun ]
Enter [07 | 0403
[Start run onall enabled zones g O] => I

with 1 or moresegmentsintheProfile]
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WARRANTY/DISCLAIMER

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

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

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

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

RETURN REQUESTS/INQUIRIES

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

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

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

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

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

relative to the product. relative to the product.

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

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2017 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,

reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the prior
written consent of OMEGA ENGINEERING, INC.



Where Do I Find Everything | Need for

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

Shop online at omega.com*"

TEMPERATURE

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

¥ Wire: Thermocouple, RTD & Thermistor

[F Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

[f Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
IF Transducers & Strain Gages

4 Load Cells & Pressure Gages

& Displacement Transducers

4 Instrumentation & Accessories

FLOW/LEVEL

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

4 Turbine /Paddlewheel Systems

[# Totalizers & Batch Controllers

pH/CONDUCTIVITY

Zd pH Electrodes, Testers & Accessories

[ Benchtop/Laboratory Meters

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

DATA ACQUISITION

¥ Communications-Based Acquisition Systems
[ Data Logging Systems

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

4 Data Acquisition Software

HEATERS

I Heating Cable

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

4 Laboratory Heaters

ENVIRONMENTAL

MONITORING AND CONTROL

I Metering & Control Instrumentation

4 Refractometers

I Pumps & Tubing

¥ Air, Soil & Water Monitors

# Industrial Water & Wastewater Treatment

I pH, Conductivity & Dissolved Oxygen Instruments
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