[ Omega.com™ J

http://www.omega.com
e-mail: info@omega.com

CN1501 SERIES

PID & ON/OFF CONTROLLER
With 5 Ramp and Soak
Programs and two Timers


http://www.omega.com/

SPECITFICATIONS ...ttt et st r e ne st E e se R e e R e s e e R e e R e ne s e e R e Ao st e R e ne e R e e R e sees e e eesees e e e e neerenaeneenenreneerenre e 3

[T O 4 1 = I ] 4
THERMOCOUPLE OR RTD SELECTION . ...ttt ettt ettt e e e s s ettt e s s aasa s s ebaesssasbessseaassassbesessasbessssabenassasbeessansensssnsens 4
How TO RESET AND PROGRAM THERMOCOUPLE TYPE (ORRTD) ...ttt ettt st st e e e e e e enas 4
FIGURE 1. THERMOCOUPLE/RTD SELECTION KEY S uutiiiitiieiitiieeieieee e s steeseitteesssasasssssssssassesssssssassssssessastsssssaseassssesessassessssnsnes 5
(DI I A 1 KO 5 TR 5
RETAINING USER SETTINGS ON POWER DOWN......c oottt ettt ettt sttt e st s s s etae s s s vaeessestasssessssassbasesssssassssssnssssssnsess 5
[l IO AT O o 1 = 3 R 6
'RAMP & SOAK PROFILE' SELECTION ... ceie ettt ettt e e e st e seaae e s s abeeesabae s s sasaeessssaeeesesbesesssaessssssesesaseeessnnseesssnsens 7
S LU 1 1Y/ 10 0 7
ENTERING AND EXITING SETUP IMODE: ......citeieiiitteeeeeteeessteeeeesteeesessesssesssessassesssasssssssassesssansesssassssssassesssassesssansssessnsesessnssenesssens 7
How TO INCREASE/DECREASE PROGRAMMABLE VALUES IN SETUP ...eiiiuiiiiteeeitesisteeetessstessstesssbesssessssessssessssessssesssesssessnsessnsessns 7
XSS 00 0] =i = N =7 7
"PROGRAM CONTROLLER MODNE ...ttt ettt e ettt e aaee e s et e e s e ba e e e esaeessesaeeesasbesesaassesesssseeesaseeessansenesansees 8
SELECTING ON/OFF OR PID CONTROL ....ttiieittieeeetteeeeeittiesseisssssssssessassessssassssssassssssasesssssssssssssssessassssssasssssssasssesssssesssssssssssssnnss 8
ENTERING ON/OFF V ARIABLE .......utiieiettieeeiteieesetteeseeitetesstaeassssseessasssssasssessasesssasssssssasssessassesssassssssasssessastesesansseasssenessassenessnsnns 8
(010701l 1Y e = Ty (D=2 To o == o ) ISR 8
ENTERING PID VARIABLES........couttttiiiiiiiiiittetiees e e esetasstessssssabasasessssssabasssessesssabssssessessaassaseeeseessaassabbesssssssassabbessesssssssnbansesassssssnsen 8
Lo o o g uToTaT1 I o1 o (o H RS 8

[ SS =. R 8
(=R 9
ENGINEERING UNITS (C/F) 1.uutitiiieeieie i e st stesie et e este e s e stesaeeseeseenses e seessesaeasesseensensessentesaeateaseeseeneensanteseeaseseeseenneeneensesnnseseesrensen 9

(D TE = I 200 I =S 9

(D TES o I 2O = 1 N 9

[ [N O @ @ IS = = R 9
RATE TIME-BASE: ...ttt ettt e ettt e e e e e s bbb et e e e e e s s b b s aeeeeeessas bbb s e eeeeeesaabasseeeseseesbasaee e e e s s e s bbb b e e e eesseassabbeseeassesssnbansesasseasnren 9
COLD JUNCTION ADJUSTIMENT .. iiiiutttttteeeeiisittstteesssesisssssteasssssassssteasssssasssseessssssssssssssssssssasssssssssssssassssssssesssssssssssssessssssssresseesses 10
THERMOCOUPLE CALIBRATION: 1.tttttitetiiiittstieeseessiisssstessssssassssssessssssasssssssssssssassssssssssssassssssssssssssisssssessssssssssssesssesinssissssesesssosns 10
THERMOCOUPLE TY PE SELECTION: .iiiiiiittttttteeeeisisssstessesssasssseessssssssssssssssssssssssssssssssssssssssssssssssassssssssessssassssssssesssessssssssesssessssns 10
‘PROGRAM LIMITS IMODE: ...ttt ettt e et e s ettt e e s e bt e e s eba e e s s ebaeessaabeeesebeees s basesssabeessssessessabeeesssbenssanbensssrnens 11
PROCESS LIMITS (1 THRU ) ...ttt eteeieeatente et ste st eueeeeeaesseestesaeeseeseaaeaneeas e sesaeaeeeaeaaeamseaseabeseeabeaaeameameesenteseeabeaneansessebesaeenesneannan 11
SELECTION OF LIMIT 3 ASPROCESS OR RATE LIMIT: coiiittiiiietiie e ceee s e ettt e e ee et e s stae e e s st e s senstesssbseessssbesesastesesasseessanseresenseesessnsenas 11
PROGRAMMING LIMIT 3. 1 eeeeiiieteie e ietteee ettt e e ettt e e e ettt e e e et eeeeeaaeeessabeeeeeastesesassssessabaeeseastesesasseeessnbeeesaasteeesansseasasseeesansenssannsneessnrenesans 11
YAy 0o I T 01 RS 11

PNy ez L= I 0 R 11
SELECTION OF LIMIT 4 ASPROCESS OR DEVIATION LIMIT: 1. uieieiiteie e ettt e ceiteee e steeesesste e e eeasaessssseessssbesssessesssassessssnseresanssessssnsenas 12
PROGRAMMING LIMIT oottt e et e e ettt e e ettt e e e ettt e e eaaaeessebeeeeeaateeeeassesessabeeeseastesesasseeessnbeeesaasteeesansseasssbesesanseessanseneessnrenesans 12
PNy 0oy I 1 L SRR 12

F ANy B LCY = (Lo o 1 I 1 L SRR 12

(000 N =TT = W1V 1N T 1Y, L] o RO 12
L2 ST - N o 1SR 12
(= I B =7 517 o SR 12
CONFIGURING LIMITS NORMALLY OPEN/NORMALLY CLOSED: ..veciutieitieiteeiteesitessssesstessssesssessssessssessssessssessssessssessssessssesssessnne 13
RELAY LATCHING/NON LATCHING: ..uviiitviiittiiieeeiteeeesesestesessessssessssessssessssessssessssessssessssesssessssessssessnsessasessssessssessssessnsessssessssessssens 13

F N D L@y AN Y = (Y IO N7 @ = = 13
BV = A 1V ] = 13
PROFILE MODE (ENTERING RAMP & SOAK): ciiiitiiiieeeeeiesees et ste s e sse st e e e e saeste s e saeste s e esesssesesessessessessesnssnsesenssessenns 13

Page 1



EXTERNAL CONTROL RELAY INSTALLATION FOR RAMP/SOAK OPERATION....uoiiiieieeeeee et 15
VARIOUS CONTROLLER MODES......o oottt ettt e s ettt s s st e e s s ettt e s s aabae e s eaas e e s sbaeessasbessssasasssssbeeesaseesssseneessabanasans 15
CONTROLLER RUN MODE.....cciiiiiiiittietiiieeiisitieet e e e s eesibaseesassssssbsssseassssssabssseeessssasbasseeassesaasssaseeesssssassbbssesssssaaabasbesssesssasssbaneeassas 15
CONTROLLER HOLD MODE ...cciiiiiiiititiiiiee e i eeiittete e e s s s e s ibbestesssessabassseassesssbbaaeessesssassbsbeeseesssasssbbesseassessasbbaseeassesaasbbabeeasesssessnsbanes 15
CONTROLLER STOP MODE .....ccutiieiitteeeeeiteeeeesteeessseeesasseessssssesssasssessassesesassssessassseesassesssasssssaassssesasesesasssesssassesssassessssnsseesssnsenes 16
CONTROLLER MAINUAL MODE......icttieeiitteeeeetete e eiteeeeesteeesasssesesasssessassaessaassesessssseesassesesaassesssassesesanssessaassesesssssessanseesesansessssnssnes 16
N I = 16
NI = NI O 16
RESETTING RATE ALARM: .o itteeeiitteeeeeiteeeeeetteeesetteeesasteseesssesesasaeeeeasesssasesessasaeeesanbesesassses s seeeesanseeesanssessssseeesansensssassneessnrenesans 16
S O TH I I ] Y 7N I 1 17
DIEVIATION ALARM: ... ttttiiie e e i ieitttte et e e e s eaiaateeeeesssassabseeseessaassabassseassesssbbeseeasssssasbssseeesessessasseeseesseasbabbeeseesseesaabbeseeesseesansbabanasessas 17
RESETTING DEVIATION ALARM: 1.uttttiiiieiiiiittteeteeeesasitssstesssessissssseasssssassssssesssssssssssssssssssssssssssssesssssssssssssesssssssssssesssssssossssrssseesens 17
PROCESS AL ARIM S ...ttt e ettt e e e s sttt e e ettt e s saaeassabbeessasbasssasseeessabeeesasbe s e s sseeeesssbeeesenbee s e s sseeessabeeesesbenssansenessrnens 17
(DRI I | LR 17
(S TN RS 17
ELECTRO-MECHANICAL RELAY OPTION .. .uuuttiiiiiiiiiiiutteeieeeiessisssstessssssisssssesssssssssssssessssssssssssssssssssssssssssssssssssssssseesssssssssssseesssssns 17
Figure 5. Electro-mechanical Relays HOOKUP EXAMPIE........ccooiieiiiiie sttt e enes 18
OPEN COLLECTOR OPTION ... uuiiiietetesiseeeeissteeeesisesessssseesasssessassssesasssesassssesassssssssssssssassssssssssssssssssssssssssssasssessssssssesssssesssassessssnsens 18
Figure 6. Open Collector HOOKUP EXAMPIE.........cueiiiieiiitiiiseeesee ettt e e sae st se e e e e e sesaentestesresseeneeneenannseseesrennn 18
LT =L 3 7N 18
[ o TN L LY 1= 23O 18
TIMER MODES....... oottt ettt e e ettt e e ettt e s eaeee s s beeeseastessssesesssabeessasseesssabeeesseabeess s seaeessabeeasaabbesssasseesssabenesssbenssns 19
TIMER IMODE HO.......oiccuttiiiie ettt e e ettt e e e e e e s e et e e s s e s sabbaseeaseessabsaseeaseesasbasbeeeeessaasbaaeeeeessseas bbb be e e eesssassnbbeeeeesssessnbbanenasssesnnsss 19
TIMER IMODE HL.....c ettt ettt ettt e e e e e s bt et e e s e e e s abbaseeaseessabba e e eeseesasbas b eeeseesaasba s eeeeeesses bbb beeeeesseasssbbeeeeesssesanbbaneeasseesnnses 19
TIMER IMODE H2....cc ittt ettt e et e e ettt e e e e e e s e et e e s e e esabba et eeseesaabba s e eeseesaabas b e eeeessaasba s eeeeeseses bbb aeeeeesseasssbbeeeeesssesnbbanesasssssansss 19
o AN st T I 1LY, SRR 19
HOW TO RESET ELAPSED TIME ... . uuttiiiiiiiiiiitiiieeeeiisitssstesssesssssssstessssssassssssessssssassssssssssssesssssssssssssssssssssssessssssssssssssssssssasssresseesss 19

L L o AN N T @ LA o S S 19
HOW TO RESET HIGH & LOW PEAK READINGS ......veiiiiteieeiieieeietteeeeeitseesssesesasssesssasessssssssssasssessasssssssssssssassesssasssesssssssessansesesanns 19

(@ L0 I O I I 17 10 1 5 20
L O XYLl 20
SIGNAL CONNECTION ...ttt e et e e ettt e s et e e e asbeessaseeessbeeeeaasbesesasseeesssbeeesanseesssaseseessassesesassensssseeessasbenesansensssnees 20
FIGURE 7. REAR VIEW OF CNI50L INSTRUMENT ...ttt ettt eereee s sttee s et e s sesaeea s sbaeesesatesssesseesssnsaeessenseesssnnnneas 20
OUTPUT CONNECTOR PIN ASSIGNMENT ..ot ieeiee ettt st te ettt e s s aas e s s basessssbessssasssssabesssasbassssssasesssssbesssasenssssens 21
TABLE 1. OUTPUT CONNECTOR PIN ASSIGNMENT ..viiiiiiiiitittiieieeiiesisttseesesssasissssesesssesssssssssessssssssssssssssssosssssesssssssssssssssesssanns 21

LY@ 10 L I I N L TSR 22
T AN R T AN NV B /TSR 23

Page 2



SPECIFICATIONS

Typical @ 25 C and rated supply voltage unless otherwise specified.

INPUTS:
* Input types: J K, T,E,R,SB t/c, RTD, Voltage, Millivolt, Current & thermistor
* Coald junction compensation error: +/- 0.5C max (10C to 40C)
» Open thermocouple indication: ‘OPEN TC’ displayed

OPTIONS:
e 240Vac @ 50 Hz Power Supply
e 15Vdc @ 1000ma. Power Supply
e Open Collector output: 6 open collector transistors @ 50ma. sink each
* Relay output: 4 SPST 1 Amp. @ 28Vdc, 0.5 Amp. @ 120V ac (resistive load)
(for 220 Vac units only 0.25Amp.@ 240V ac (resistive load))
2 open collector transistors @ 50ma. sink each

ACCURACY:
e Temperatureresolution: 1 C/1 F, 0.1C for Thermistor
e 0.1% of Full Scale (Base metal T/C), 0.5% others

ANALOG TO DIGITAL CONVERSION:
e 4 1/2Digit (20000 count) A/D conversion.
» Dual dope integrating converter.
» Conversion Rate: 7 /sec. typical

POWER REQUIREMENTS:
e 120Vac, 0.2 Amp. @ 60 Hz

DIMENSIONS:
* Case 3.60" x 1.75" x 6.70" (9.15cm x 4.45cm x 17.02cm)
* Bezd: 4.69" x 2.55" x 0.28" (11.91cm x 6.47cm x 0.71cm)
* Panel cutout: /8 DIN, 1.77" x 3.70" (4.49cm x 9.40cm)
*  Waeight: 2.63 Ib. (1.19kg.)
* Enclosure: All @uminum

DISPLAY:
* Red 7-segment LED display, 0.39 inch (10mm) digit height
* Negative polarity indication
* Out of range indication: HELP
» Display Test: Briefly displays 8.8.8.8.8.8.8. on power up

RELIABILITY:
e Cdlibration: NIST traceable

* Recalibration: Recommended at 12 months interval
MANUAL: M3409/0502
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DESCRIPTION

The CN1501 seriesis a highly versatile temperature controller which offers the ease of an ON/OFF controller
combined with the precision of aPID controller. Selectable heat/cool mode allows the unit to be used for either
heating (direct acting) or cooling (reverse acting).

The unit has the capability of accepting five different ramp and soak programs, each one with up to ten segments.
Separate pass-codes are required for selecting or entering a program. This keeps the operators from making any
inadvertent changes. Manual hold feature allows for an indefinite hold any where along the ramp/soak profile. Also
offered is amanual set-point entry mode for a quick 'ramp to set-point’ function. This eliminates entering a compl ete
ramp/soak program.

Maximum and minimum temperature readings are constantly tracked and can be helpful in quality control or
monitoring unattended processes (e.g. overnight).

Various process parameters monitored by the system may be displayed by pushing the appropriate keys on the front
panel, e.g. (Rate, Peak etc.). The respective parameter will be displayed aslong as the key is kept pressed.
Alternately, if the key is pressed and then released, the unit will display a particular parameter briefly and then go
back to temperature display mode.

The CN1501 Series supports six outputs: 4 relay outputs for process limits and 2 open collector outputs for timers.
Process limit relays may be operated in two different modes:
1. Non-latching mode, in which the relays reset automatically as soon as the temperature falls below
the limit (minus the relay dead-band).
2. Latching mode, in which the relays stay energized even after the temperature falls below the
programmed limit. In this mode the relays will stay on until manually reset.

THERMOCOUPLE OR RTD SELECTION

CN1501 instruments ordered for a J, K, T,or E Thermocouple or RTD’ s can be programmed through the front
panel keys to work with one of these specific inputs. (Input type or options depends on Model number ordered.)

When CN1501 isfirst turned on, a‘ display segment test’ is done by briefly displaying 8.8.8.8.8.8.8., followed by the
software revision number (rEn X.XX) and input signal type.

Input type Display shows:
J (R,S,B, rtd 385, Thermistor, J tC (r, S, B,rtd 385, tHr Stor,
Millivolt, Voltage, Current) LoVoLt, HI VoLt, CurrEnt)
K(rtd 392) Cr.AL tC (rtd 392)
T t tC
E E tC

Factory default thermocouple/RTD selection can be obtained as explained bel ow:

How to Reset and Program Ther mocouple Type (or RTD)

A CN1501-TC that is calibrated for aJ, K, T, or E type thermocouple, or an RTD model, may be programmed for a
specific thermocouple, or RTD (385/392), type by going into SETUP mode (Look under ‘SETUP’). Alternately, a
thermocouple/RTD may be selected by turning On power to the unit while holding in the appropriate key (see
Figure 1). This procedure also clears the memory and programs factory defalult values for limits, rate timebase etc.
Therefore, after performing Power-up reset, various parameters such as limits, ramp and soak profiles, rate time base
etc., must be re-programmed. However, if done in SETUP mode, no programmed parameters such as limits, ramp &
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soak profiles etc. are erased from the memory. It is recommended that thermocouple (RTD) selection be donein
SETUP. Power-up reset should be performed if it is suspected that program memory may have been corrupted due to
power surge, noise on electrical lines etc.

FIGURE 1. Thermocouple/RTD Selection Keys KEY Input Type Selected

PEAK J(R,SorB,RTD 385)

LIMITS K (RTD 392)

SETPT T

TIME E

RATE Memory cleared — no
factory default values
programmed.

NOTE: All keys, except RATE, clear
memory and program necessary factory
default values. Rate key clears memory only
but programs no default values. However,
previous thermocouple type is retained.

Memory Clear only  Et/c Ttlc K t/c, J(R, SorB) t/c,
RTD392 RTD385

DISPLAY MODES

The CN1501 can be programmed to display in one of the following three modes:

Mode Display Description

PROCESS PrOCESS Displays only the process value.

SETPOINT SEtPt Displays only the setpoint value.

PROCESS - SETPOINT Pl -StPt Alternately displays Process as well as
Setpoint value.

SEE SETUP ON HOW TO SELECT ONE OF THE DISPLAY MODES.

RETAINING USER SETTINGS ON POWER DOWN

CN1501 saves all the programmed parameters in an EEPROM (electrically erasable programmable read only
memory). An EEPROM stores the programmed parameters even when the power is removed from the unit. However,
it isimportant to note that if the parameters are being changed during setup, they must be saved in the EEPROM by
pressing and holding the ‘RESET’ key (till SAVING isdisplayed) as described under SETUP. If parameters are
NOT saved and the power is removed from the unit, any newly changed values will be lost ( the unit will, however,
maintain the old values).
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FLOW CHART

SETUP

v

PROGRAM LIMITS PROGRAM VERIFY PROFILE
CONTROLLER ¢
‘l‘ ¢ SELECT PROG NO. SELECT PROG NO.
PROGRAM LIMIT1 Type of Control ---
| | ype cf Cortral - PROGL, PROG2, ETC| | PROG 1, PROG2, ETC
|PROGRAM LIMIT2| ¢’ ¢
¢ If ON/OFF, Enter | START SETPT | START SETPT
Controller Deadband
Configure Limit3 as
Process or Rate If PID Mode, Enter |[ENTER SETPT1]| [ENTER SETPTY|
Proportional Band
|PROGRAM LIMIT3 ¢ | ENTER TIME | | ENTER TIME |
If PID Mode, Enter
RESET
Configure Limitd as | ENTER SETPT2 | [ENTER SETPT2]
Process or Deviation ¢ ¢ ¢
¢ If PID Mode, Verify Program
Enter RATE ment 2 segment 2
PROGRAM LIMIT4| Se?hrug : thrug
.‘l’ |ENTER SETPT10 | |ENTER SETPT10|
Select Timer Modes
0,1or2 DEGREE ‘C’
OR'F | ENTERTIME | | ENTER TIME |
|PROGRAM TIMERY|
| DISPLAY TIME|

|PROGRAM TIMER?)|

|RELAY DEADBAND|

v

Limitl Normally open
or closed

v

Limit2 Normally open
or closed

v

Limit3 Normally open
or closed

v

Limit4 Normally open
or closed

v

Limits Latching or
Non-L atching

v

Audio Alarm ON or |
OFF

DISPLAY OPTION |

| HEAT/COOL |

RATE
TIMEBASE

v

COLD JUNCTION
CALIBRATION

v

INPUT
CALIBRATION

2

INPUT

SIGNAL TYPE

A

Back to
SETUP
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'RAMP & SOAK PROFILE' SELECTION

CN1501 has the capahility of five different ramp and soak profiles. Each of these programs can have up to ten
segments. The desired profile can be selected by going into SETUP mode and entering the correct pass-code. To
enter setup, push and hold SETUP key till the display starts scrolling the message 'EnTER PASCOdE'. At this
point two different pass-code options are available. Oneis to get into ramp/soak or system programming and the
other is selection of an already programmed ramp & soak profile. To get into selection mode, enter pass-code '4523'
(also look under SETUP). On accepting the pass-code, the unit will scroll the message 'SELECt PROG nO.'
followed by the indication of active program number. The display format for program number is 'ProG x' (where
x = the program number, which can be from 1 to 5). To select an alternate program, push ‘*"ENTV' key. After
making the selection, push RESET key to indicate so. Doing so will also exit program selection mode.

SETUP MODE

Setup is used for configuring various parameters of CN1501 unit. These parameters include entering ramp/soak
profiles, verifying temperature profiles, entering limits, timers, dead-bands etc.

Entering and Exiting Setup Mode:

To get into setup mode, press and hold SETUP key. Thedisplay will show ELPSd t and then the value of elapsed
time. Keep holding-in ‘SETUP’ key till the display starts scrolling the message 'EntEr PASSCOdE'.

To return from SETUP to normal display/run mode, simply push and hold down the ‘RESET’ key. On exiting, the
display will briefly show 'SAVING' to indicate that the new datais being saved in nonvolatile memory (key should
be held in until theword ‘SAVING’ shows up on the display). Setup mode is aso exited automatically if no key
action is detected for about 5 minutes.

How To I ncrease/Decr ease Programmable Valuesin Setup

Once a parameter is displayed (e.g. 01234), the ‘*Ent v’ key can then be used for increasing or decreasing the
value of the flashing digit. For incrementing, push and hold in ‘“*Ent v’ key. To decrement, release‘*Ent v’ key
and immediately push it (and hold in) again. To move on to the next digit, push ‘<DIG>’" key till the desired digit
startsflashing. Again, use ‘*Ent v’ key to change its value.

Passcode Entry:

Passcode entry is afour digit number which keeps unauthorized personnel from changing the unit’s parameters.
Front panel keys are each marked with a small digit in the lower right corner. For the five keysthere are five digits --
-1,2,3,4,5. Pass-code isacombination of these digits and for CN1501 units, passcode for selection of ramp/soak
programs is 4523. The pass-code to program new ramp/soak profiles, limits, controller parameters, etc. is 3254.
Three attempts at entering the correct pass-code are allowed. Anytime awrong digit is entered, the display will read
HELP. If correct pass-code is not entered within three attempts, the system will exit SETUP and return to normal
display mode. To make another attempt, you have to get into setup again by holding in *SETUP’ key.

As soon as correct four digit pass-code is entered, the unit isready for setup. At this point the unit will display ‘PrG
Ctr’ (for 'Program Controller’). All the options available for programming at this point are:

1.PrG Ctr (for'Program Controller’) 2.PrOG Lt (for 'Program Limits)
3. VEriFy (for 'Program Verification’) 4. PrOFILE (for 'Ramp/Soak Profil€)

The unit starts with 'Program Controller’ as the active mode (displaying PrG  Ctr). To select any other mode, push
‘AEnt v’ key. Once the desired mode is displayed, push ‘SETUP’ key to select it.
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'PROGRAM CONTROLLER'
MODE

Selecting ON/OFF or PID Control

On entering Program Controller mode, the very first step lets
you program the type of control i.e. smple ON/OFF or PID.
The display will read ‘Pid Ctr’ (for PID control) or ‘On-OFF’
(for ON/OFF control). Push*"ENTvV key to make aternate
selection. Push SETUP key to go to the next step.

‘PROGRAM CONTROLLER' MODE

NOTE: The next step depends on whether PID or ON/OFF

control was selected. If PID mode is selected, then the next

three steps programmed are Proportional band, Reset and Rate. For ON/OFF mode, controller deadband is
programmed.

Entering ON/OFF Variable
On/Off Hysteresis (Dead-Band)

Controller dead-band (hyteresis) determines how tight a control around setpoint is achieved. A smaller number
resultsin atighter control. This function isindicated by the message ‘CntL db’ followed by the value of previously
programmed dead-band. The flashing digit is the active digit. Pushing "ENTv key and keeping it pushed, will
increment the digit. Releasing "ENTv key and then pushing it again will decrement the value (*"ENTVv key works
as atoggle -- aternating between increment and decrement). To change the next digit, first push the <NXT> key.
Thiswill advance the flashing to the following digit. Use "ENTv key to change the value. After the desired
setting is displayed, push SETUP key. Thiswill take you to the next step.

NOTE: This step comes up for programming only if the unit is programmed to work as ON/OFF
controller. If not, Rate, Reset and Proportional Band are programmed.

Entering PID Variables

Proportional band

If PID mode is selected, then next parameter to be programmed is the proportional band. Proportional band, also
referred to as gain, determines the output in proportion to the error between setpoint and actual process temperature.
It is based on percent error of 1000 degreesif the display units are Centigrade and 2000 degrees if units are
Fahrenheit (or scaled for voltage/current inputs). For example, if the proportional band is set to 5.0 and the units are
Centigrade, then a process error of 50 degrees between setpoint and temperature will result in an output that will be
fully on.To enter anew value for proportional band, use "ENTv and <NXT> keys . Once the value has been
entered, push SETUP key.

Reset

Parameter programmed after proportional band is Reset. Aswith other functions, thisisindicated by the display first
showing the message followed by current reset value. The message in thiscaseis'RESET'. Again, use "ENTVv key
in conjunction with <NXT> key to change the value.

Reset is used with proportional band to fine tune the controller. Proportional band alone will bring down the error
between setpoint and process up to a certain point only. To reset the differential left by proportional band, the error is
integrated slowly over time until setpoint and process coincide. Thisis done by introducing the reset factor. After
programming reset, push SETUP key to program RATE.
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Rate

Rate is the third factor in the PID control. This factor provides the anticipation for the control asto how fast or slow
process change is being realized. Thisfactor isusually handy at start ups when, generally, process tends to lag
setpoint and a higher output is required. On entering rate mode, the display first reads'RALE' followed by rate value.
Thisvalue can be change by using “"ENTv and <NXT> keys.

Engineering Units (C/F)

Following ON/OFF or PID parameters the next function that comes up for programming is the engineering units. The
display will either show dEGrE C (for degrees Centigrade), or dEGrE F (for degrees Fahrenheit). Push ‘ SETUP’
key once to maintain the present setting and to go on to the next function or push ‘“*ENTV’ key to switch to aternate
units.

Display Time

After setting controller dead-band, the next parameter is display time. This determines the length of time (in seconds)
that the process or setpoint value is displayed before SETPT or PROCESS message is flashed.

The unit will first show 'dSPLYy t' (for Display Time), and then the current setting in seconds. Use‘*ENTV' and
‘<DIG>’ key to set the desired display time. Push ‘SETUP’ key following the selection.

Display Option:

Thisisindicated by the display briefly reading'dSP OPt" (for display option) and then the currently selected
Option. Three display options are offered: Process only, Set Point only or both process and setpoint. Use ‘"ENTV’
key to step thru these options. Once the desired option has been selected, push ‘SETUP’ key to enter it and go onto
set Display Time.

OPTION DISPLAY DESCRIPTION
PROCESS prOCESS Displays Process value only.

SET POINT SEtPt Displays Setpoint value only.
Process-SETPOINT PI' -StPt Displays Set Point & Process value

NOTE: If PROCESS-SETPOINT option is selected, then setpoint is displayed only if the unitisin
run or hold mode. If in 'STOP' mode, only the process value is displayed.
HEAT/COOL Setup:
Depending on whether the process control is required for heating or cooling, appropriate HEAT/COOL modeis

selected in this step. The unit will display current mode as'HEAT' or 'COOL'. To select alternate mode, push ENT
key. After making a selection, push SETUP key.

Rate Time-Base:
This step isfor programming time-base for calculation of Rate. Units of time-base are seconds. Again, the active

digit will be flashing. To change the value, push *v key. To activate another digit for change, use <NXT> key. On
finishing, push SETUP key.
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Cold Junction adjustment:

After setting Heat/Cool mode, the next parameter is the cold junction reference temperature adjustment. The display
will first show 'COLd JN', and then the cold junction temperature will be indicated. Use ‘“*ENTV' key to adjust
until the display reads the proper temperature. Once the correct temperature is displayed, push ‘ SETUP’ key to enter
that setting and go to temperature Calibration mode.

NOTE 1: Theunit comes pre-calibrated from the factory. However, the above procedure can be used if any
adjustment is required to the Cold-junction reading.

NOTE 2: Cold-junction temperture is the temperature of the connector that connects the thermocouple to the unit.
This temperature is usualy higher than ambient temperature, particularly after the unit has been powered for some
time. This is due to the heat generated by internal electronics of the unit. For precise calibration, measure the
temperature at thermocouple connector and then adjust Cold-junction reading.

NOTE 3: No cold-junction calibration is required for RTD or thermistor units. Therefore, this step is omitted in
RTD or Thermistor units.

Thermocouple Calibration:

For base-metal thermocouples (type J, K, T and E), calibrating one type of thermocouple calibrates all. While
calibration can also be performed outside of setup procedure (in main Process display mode), doing thisin *SETUP
eliminates flashing ‘ PROCESS' message from interupting the procedure. Also, raw A/D input can be viewed in this
mode by pushing ‘SETPT’ key. Thisallows for adjusting any offset errors and thus allows for more precise
calibration.

Thermocouple Calibration Procedure

Note: Make sure the unit isreading correct cold-junction temperature before calibrating.
If incorrect, adjust as described in the " Cold Junction adjustment” section.

For thermocouple calibration (type J T/C), following steps should be performed. Note that only one type of
thermocouple need to be calibrated (i.e. J,K,T or E). For example, if the calibration is done for atype K
thermocouple, types J, T, and E are automatically calibrated.

1. Connect athermocouple calibration source to the signal input connector.

2. Dia in 725 degrees centigrade (Note: unit must be programmed for displaying in centigrade).

3. Adjust gain pot on the back of the instrument (ref. Fig. 7, Pg. 21) until the display reads'725'.

4. Short the input connector with awire or shorting bar (make sure the source is removed so as
not to damage it --- shorting the input connector will short the output of the source).

5. Push ‘SETPT’ key. Thedisplay will read'U 00002’ --- or some other value.

6. Adjust offset pot on back of instrument (ref. Fig. 7, Pg. 21) until the display reads'0000'.

7. Push SETUP key once -- the display should read close to Cold Junction temperature.

8. Remove the shorting bar from the input and connect the thermocouple calibrator again.

9. Repeat steps 2 through 7 till the unit reads proper temperature.

NOTE 1: The unit must be powered up for at least ten minutes before any adjustments are made.
NOTE 2: For calibrating units with RTD or Thermistor inputs, connect the source to input connector, dial ina

temperature near high end of the scale and adjust gain potentiometer on the back of the unit (See figure 7 for
reference).

Thermocouple type Selection:

Next function isthe last onein system setup. Here you select the type of thermocouple for which the unit has been
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calibrated. First the display shows the message ‘IP tYPE’ (for ‘Input Type') followed by current thermocouple
selection. For various thermocouples the unit reads:

Thermocouple type Display shows
J T/IC J tC
K T/C Cr.AL tC
T T/IC t tC
E T/IC E tC

For units with RTD input, the selection is between RTD 392 or RTD 385. Thermistor units display ‘tHr StOR’
(for ‘Thermistor’) and unitswith R, S and B type thermocouplesdisplay ‘r tC’, ‘S tC’ and ‘b tC’ respectively
with no selection option (since these units offer only one type of input)

To make an alternate selection, push ‘*ENTV' key. After making the selection, push ‘SETUP’ key. Thislast push
will take youto the very beginning of setup mode with the display reading 'PrG Ctr’. At this point either push
RESET key to get out of setup or select any other option as described before.

‘PROGRAM LIMITS MODE:

Process Limits (1 thru 4):

If selection made from programming groupsis for
‘PROG LT’ then the very first parameter programmed is
process limit 1. Thisisindicated by the message ‘PrG.
LT1 followed by pre-programmed value of the limit.
Again, use ‘<NXT>’ key to move flashing to the next
digit and ‘“*ENTV’ key to increment/decrement value of
the flashing digit.

The procedure for programming limits 2,3 and 4 are very . )

similar to limit 1 (provided Limits 3 and 4 are setup as PROGRAM LIMIT" MODE

process limits). However, limits 3 and 4 can be

configured to work as rate and deviation limits. If such is the case, then, after programming limit 2, the next step
takes usinto selection of limit 3 asrate or process limit.

Selection of Limit 3 as Process or Rate Limit:
This step comes after programming Limit 2 and isindicated by themessage ‘LT3 RTE’ (if Limit 3issetup as

Ratelimit)or ‘LT3 Pr’ (if Limit 3is setup as Processlimit). Alternate selection can be made by pushing ‘*ENTV’
key. Push ‘SETUP’ key after making the selection.

Programming Limit 3:

As Process Limit:

If Limit 3, in the above step, was configured as a Process limit, then the message displayed on entering this mode
will be‘PrG Lt3'. Thiswill be followed by displaying the current value of Limit 3. Use ‘<NXT>’ key to move
flashing to the next digit and ‘“*ENTV’ key to increment/decrement the value of the flashing digit.

As Rate Limit:

If Limit 3, in the above step, was configured as a Rate limit, then the message displayed on entering this mode will
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be‘RATE Lt'. Thiswill befollowed by displaying the current value of Limit 3. Use ‘<NXT>’ key to move
flashing to the next digit and ‘“*ENTV' key to increment/decrement the value of the flashing digit.

Selection of Limit 4 as Process or Deviation Limit:

This step comes after programming Limit 3 and isindicated by the message ‘LT3 Pr’ (if Limit 3 is setup as Process
limit) or ‘LT3 dEN’ (if Limit 3 is setup as deviation limit). Alternate selection can be made by pushing ‘“*ENTV’
key. Push SETUP key after making the selection.

Programming Limit 4:
As Process Limit:

If Limit 4, in the above step, was configured as a Process limit, then the message displayed on entering this mode
will be‘PrG Lt4'. Thiswill be followed by displaying the current value of Limit 4 . Use ‘<NXT>’ key to move
flashing to the next digit and ‘“*ENTV’ key to increment/decrement the value of the flashing digit.

As Deviation Limit:

If Limit 4, in the above step, was configured as a Deviation limit, then the message displayed on entering this mode
will be ‘dEVN Lt’. Thiswill be followed by displaying the Limit 4 value . Use ‘<NXT>' key to move flashing to
the next digit and ‘“*ENTV' key to increment/decrement the flashing digit.

Configure Timing Mode

CN1501 is equipped with 2 versatile timers that may be programmed to operate in 3 different modes, referred to as
Timer Mode 0, 1, or 2.

ModeQ isan elapsed time mode in which the timer starts running as soon as theinstrument is turned on or the timer
isreset. After the programmed amount of time has elapsed, the timer output is energized.

In Mode 1 thetimer isON for a programmed amount of time after atemperature limit is reached (limitl
for Timer 1 and Limit 2 for Timer 2). When programmed amount of time has elapsed, the timer is de-energized.

Mode 2 is used to produce a programmable time delay after the temperature limit is reached. After the delay, the
timer output comes ON and stays ON until reset by the operator. For more details, refer to the TIMER MODES
section.

Thismodeisindicated by tr O,tr 1ortr 2fortimer modeO, 1, or 2. Use ENT key to select desired timer mode.

Timers1and 2:

This mode lets you enter values for timer 1 and 2. The display will read “TR1 LT’ (for timer 1 limit) and ‘TR2 LT’
(for timer 2 limit) followed by current programmed value of each of the timers. To change the value use ‘ <NXT>’
key in conjunction with the ‘*ENTV' key. Once done, push ‘SETUP’ key to go to the following parameter.

Relay Deadband:

The parameter programmed after timersis limit deadband. The display will first read " DEAD BD" and then show
the value of previously programmed dead-band. To change the value of flashing digit, press v key. To move
flashing digit, push <NXT> key. After programming the desired value of "dead-band" push ‘SETUP’ key to get to
the next function.
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Configuring Limits Normally Open/Nor mally Closed:

Following relay deadband, the alarm outputs are configured as normally closed or normally open. Thiswill be
indicated as‘'LT1 N.O." (if limit 1isprogrammed as normally open) or ‘LT1 N.C." (if limit 1is programmed as
normally closed). To make an alternate selection, push the ‘“*ENTV' key. After selecting or to retain current setting,
push ‘SETUP’ key. The following three steps are similar to the last step and in it limits 2,3 and 4 are setup as
normally open or normally closed.

Relay L atching/non Latching:

The next function is configuration of relays as latching or non-latching. In non-latching mode, the relays will reset
automatically when the process variable drops below the programmed limit. In the latching mode once the relays are
energized they have to be reset manually even though the process variable might have fallen below the limit (
latching/non-latching mode is only for process, rate and deviation limits). If the system isin latching mode the
display will read ‘LATCH’. Alternately, the display will read "“NON LCH’ (for "non latching"). To get the aternate
mode push ‘“*ENTV’ key. To retain present mode push ‘SETUP’ key.

Audio Alarm On/Off:

This unit supports an audio alarm option which comes on when ever alimit value is exceeded. This alarm can be
turned On or Off, as desired. The selection is made by pushing ‘*ENTV’ key. If the alarm is ON, the display will
read ‘ALR ON'’ (Alarm On). Alternately, it will display ‘ALR OFF’ (for ‘Alarm Off’). Push *SETUP’ key after
desired setting is displayed. Thislast push on SETUP key will also

take you back to the very beginning of setup mode.

'VERIFY' MODE:

Asthe nameimplies, Verify Program function is used for
checking a previously programmed ramp/soak profile (setpoints,
time, soak time). The only difference between ‘ENTR RS and
‘VERIFy’ modeisthat in verify mode, pushing the RESET key to
exit, does not mark the current segment as end of program
(displayed as END PRG--- for more detailsrefer to the ENTR RS
mode). Changes in the programmed time, setpoint, and soak time
can still be made by using ‘“*ENTV' and ‘<DIG>’ key.

‘VERIFY' MODE

NOTE: Verify mode should only be used to check or change a previously programmed
parameter. Toenter anew program, use'ENTR RS mode.

PROFILE MODE (ENTERING RAMP & SOAK):

Ramp and soak profileis entered in SETUP mode. Thisis done by
using ‘*ENTV’ key to select ‘PrOFILE’ option, and then
pushing ‘SETUP’ key. This brings up active program number on
the display. Theformat isPrOG x, where x isthe presently
selected program number. |f desired, a different program number
can be selected by using the *ENTYV key to step through the
program numbers. Once the proper program number has been
selected, push ‘SETUP’ key to start entering a process profile.

Note that changing the Program # in Ramp/Soak mode al so changes
the active program (active program profile is the one which runs on

pushing ‘RUN/HLD’ key). ‘PROF|LE’ MODE
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Upon entering the process profile mode, display will first read Strt SP very briefly and then the current value of
Starting setpoint. Use ‘“*ENTV' and <NXT > keysto enter adesired value. The ‘*ENTV’ key increments and
decrements the FLASHING digit, where as the <NXT> key selects the digit to increment or decrement. Next, press
the 'SETUP’ key to go on to the next function.

At this point the display will read SetPt 1 very briefly and then the current value of Setpoint #1. Use ‘*"ENTV' &
<NXT > keysto enter adesired value. Next, press ‘SETUP’ key to go to the next function.

The display will read EntEr t (Enter time) briefly, and then show the current value. The time entered isthe time
that it takes to ramp to the set point (or the soak time if the previous and current set-points are the same). The value
shown for timeisin minutes. Use"ENTvVv and <NXT > keysto enter the desired value, and then press the SETUP
key to go on to the next function.

Repeat the above steps to program setpoints #2 thru #10. Once all ten segments have been programmed, the display
will revert back to beginning of Programming mode selection. If al ten segments are not desired, the program can be
aborted at any segment by simply pushing the RESET key. The segment in which the RESET key is pushed is the
onethat is considered to be the end of the program. During Verify Program mode, that segment and all the following
segments are labeled as PrG End.

NOTE: DO NOT PUSH 'EXT' KEY IN THE LAST SEGMENT OF YOUR RAMP/SOAK PROFILE. AFTER
ENTERING TIME FOR THE LAST SEGMENT, GO TO THE NEXT SEGMENT AND THEN HIT THE
EXIT KEY.THE UNIT MARKSTHE SEGMENT BEING DISPLAYED AT THE TIME OF PUSHING
'"EXT' KEY ASTHE END OF PROGRAM. THEREFORE, MAKE SURE THAT THE UNIT IS IN THE
SEGMENT THAT YOU WISH TO BE CONSIDERED ASTHE END OF PROGRAM BEFORE PUSHING
'"EXT' KEY.

RAMP/SOAK PROFILE Degrees Setpt #4
EXAMPLE 200 —| SepL#S — &/

. : 45 Min. {
Thisis an example of how to program the 20 Min
Controller with parameters given below. Setpt #1 »

| Setpt #2
Starting temperatureis 25. 100 . 30 Min. (
Ramp to 100 degrees in six minutes. _ <>
Soak at 100 for 30 min. 6Mmn.
Ramp to 200 degreesin 20 minutes. Start Time
Soak at 200 for 45 min. Shutdown. Setpt

Figure 3. Example Ramp/Soak profile

This profile would be programmed in the following manner:

Press"ENTvV key until 'PrOFILE" (Enter Ramp/Soak Profile) is displayed.

Press SETUP key. Thedisplay will show 'PrOG x', where x isthe current Program number. Use“"ENTV key to
select any desired program out of a selection of five.

Press SETUP. The display will briefly show 'Strt SP', and then the current value of starting setpoint. Use
AENTvV and <NXT> keysto set the display to 25.

Press SETUP key. The display will briefly show 'SEtPt 1' and then the current value of Setpoint #1. Use “"ENTvV
and <NXT> keysto set the display to 100 (Setpoint #1 = 100).

Press SETUP key. Thedisplay will briefly show 'Entr t', and then the current value of Time#1. Use "ENTv and
<NXT> keysto set the display to 6 (Time#1 = 6 min.).

Press SETUP key. Thedisplay will briefly show 'SEtPt 2' and then the current value of Setpoint #2. Use “"ENTvV
and < NXT > keysto set display to 100 (Setpoint #2 = 100).

Press SETUP key. Thedisplay will briefly show 'Entr t', and then the current value of Time#2. Use"ENTv and <
NXT > keysto set the display to 30 (Time #2 = 30 minutes).

Press SETUP key. Thedisplay will briefly show 'SEtPt 3', and then the current value of Setpoint #3. Use the
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AENTvV and < NXT > keysto set the display to 200 (Setpoint #3 = 200).

Press SETUP key. Thedisplay will briefly show 'Entr t', and then the current value of Time#3. Use "ENTv and
< NXT > keysto set the display to 20(Time #3 = 20 min.).

Press SETUP key. Thedisplay will briefly show 'SEtPt 4', and then the current value for Setpoint #4. Use
AENTV and < NXT > keysto set the display to 200 (Setpoint #4 = 200)

Press SETUP key. The display will briefly show "Entr t', and then the current value for segment #4. Use “"ENTv
and < NXT > keysto set the display to 45 (Time #4 = 45 minutes).

Press SETUP key. The display will briefly show 'SEtPt 5', and then the current value for Setpoint #5. Press
‘RESET’ once to cause the program to end. The display will show 'VErIFY".

At this point the profile has been programmed (although, not yet saved in EEPROM) into CN1501 and may be
reviewed and verified using the VERIFY function.

NOTE: ‘PrOFILE’ modeshould only be used for entering new programs. ‘VErIFY’ mode should be
used for program verification and making changesto an existing program.

EXTERNAL CONTROL RELAY INSTALLATION FOR
RAMP/SOAK OPERATION

CN1501 unit provides control for ramp/soak through an open collector transistor capable of handling 50ma. of DC
current. A solid state control relay with a5V dc coil that draws 50 ma. or lessis recommended for use as shown in
figure 4 below. The monitor supplies +5Vdc on pin #13 and the open collector switch to ground on pin #14. The
control relay should be driven by controller’sinternal power supply off of pin #13 to avoid introducing ground loops
or electrical noise into the unit.

Figure 4. Solid State relay hookup for controller output

[isirument] P I— > wor

-0 @ NEUTRAL

Solid State Relay
with 5vdc drive

VARIOUSCONTROLLER MODES

Controller RUN mode

When the system is first turned on, the controller isin STOP mode. To run aramp/soak profile, push ‘RUN/HLD’
key. Thedisplay will indicate ‘PGx rUN’ (where ‘X’ isthe number of the program that will run) and the setpoint
will start ramping from current process temperaturei.e. if current temperature falls in segment 3, then ramping will
start from current temperature within segment 3 rather than from the very start of the progam. This avoids any
unnecesary time spent in getting the setpoint to current process temperture or having to re-enter program profile to
start from current process temperature. If current process temperature is outside the programmed profile, then the
ramping will start from the starting setpoint and go to Setpoint #2, and so on. Controller Run mode is also inidcated
by ared flashing dot in the lower right corner of the display.

Controller HOLD mode

To indefinitely hold the controller at any temperature, succesively push RUN/HOL D key twice and then hold it in.
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The controller will flash its current status (Running or Holding) three times and then revert to aternate modei.e. if
‘RUNNING’ then it will switch to ‘HOLDING' or vice versa

The sequence is started with the first push indicating the current Setpoint. If the second push isinitiated while the
word SETPT is being displayed, followed by holding in the key, the display will indicate current status of the
controller by flashing the word ‘RUNNING’ or ‘HOLDING'. After flashing current status three times, aternate
mode will become active. If the key is released before three flashes are over (or before display changes from
RUNNING to HOLDING or vice versa), the unit will maintain its current status. HOLD mode is aso indicated when
the run mode indicator (flashing red dot in lower right corner of the display) stops flashing.

NOTE: The second push on RUN/HLD key must be initiated while theword ‘SETPT’ isbeing displayed. If not
done so, the second push will simply reinitiate the display of theword ‘SETPT".

Controller STOP mode

To abort aprogram, smultaneously push ‘RUN/HLD’ and ‘RESET’ keys . Thedisplay will indicate
'STOPPED' and then the controlling function will halt. Thiswill also be indicated by the flashing dot going out on

the display.
Controller MANUAL mode

In addition to automatic ramping, as described above, the controller can also be operated manually. To get into
manual setpoint mode, FIRST push ‘SETUP’ key followed by apush on ‘RUN/HLD’ key (make sure the controller
isin STOP mode — manual setpoint cannot be entered if a program profileis being run). The display will read 'Entr
SP' followed by the present setpoint value. Use‘<ENT>' & ‘<NXT>' keysto change the value (ENT key
increments/decrements the value while <NXT> key selects the digit to be changed). After entering setpoint, push
‘RESET’ or ‘SETUP’ key to get back to normal display mode. (Note: If the unit isleft in manual Setpoint entry
maode for over aminute, it will automatically get out of entry mode and revert to normal conrolling mode)

If an attempt is made to manually change the setpoint while the unit is running in ramp/soak mode, the display will
read 'Ct AUtO' and the key sequence will be ignored. The system must bein MANUAL mode for any manual
setpoint changes.

RATE

CN1501 monitors rate of change of temperature per programmed time base and can be displayed by pushing the
‘RATE’ key (time base is programmed during SETUP procedure). The unit is capable of displaying instantaneous
(calculated over the last time base period) as well as average rate of temperature change. First push on the ‘RATE’
key displays instantaneous rate (preceeded by the message ‘In r AtE’). The second push will display Average rate
(preceeded by the message ‘AG RATE’). Averaging of the rate can be reset by resetting ‘ Elapsed Time' (push
‘TIME” and ‘RESET’ keys simultaneously to reset TIME).

Rate Alarm:

Limit 3 has the capability to work either as process alarm or as rate alarm. This configuration is done during setup
(look under SETUP). Also entered during setup is the alarm value. Programmed rate alarm value is absolute and it
works on negative as well as positive rates e.g. if rate alarm value is 10, then alarm output will get activated if rate
exceeds —10 or +10. It should be noted that rate alarm is based on instantaneous rate calculated over last time
period (look under SETUP to program time period).

Resetting Rate Alarm:

Once energized, rate alarm can be reset in two different ways --- automatically or manually (non latching or
latching). In non latching mode the alarm output will de-energize automatically when rate drops below rate limit
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value. In latching mode, the output has to be reset manually. For manual reset, first make the display indicate ‘r AtE
Lt' (for ‘RateLimit’) by pushingthe ‘LIMITS key (also look under ‘Process Alarms’). Next, while keeping the
‘LIMITS key pushed, goonto pushthe RESET’ key. Rate alarm will de-energize and the display will indicate so
by displaying RLY RST. Selection of latching or non-latching mode for outputs is done during setup.

SETPOINT DEVIATION:

Setpoint deviation is the differential between actual process reading and current setpoint. This feature is useful for
monitoring how well the processis keeping up with the ramping setpoint. To display deviation, toggle
‘LIMITS/<NXT>' key till the display reads‘SP DEVN'. Following this message, current deviation of process
from the setpoing will be indicated.

Deviation Alarm:

Limit 4 has the capability to work either as process or as deviation alarm. This configuration is done during setup
(look under SETUP). Also entered during setup is the alarm value. Programmed value is absolute and it works on
negative as well as positive deviation e.g. if deviation alarm is set to 10, then output will get activated if process
deviates —10 or +10 from the Setpoint.

Resetting Deviation Alar m:

Deviation alarm can be programmed to reset automatically or manually (non latching or latching). In non latching
mode the alarm output will de-energize automatically when deviation drops below deviation limit value. In latching
mode, the output hasto be reset manually. For manual reset, first makethe display indicate‘dEVn Lt’ (for
‘Deviation Limit’) by pushing ‘LIMITS key (also look under ‘ Process Alarms'). Next, while keeping the
‘LIMITS key pushed, go onto push the ' RESET’ key. Deviation alarm will de-energize and the display will
indicate so by displaying RLY RST. Selection of latching or non-latching mode for outputs is done during setup.

PROCESSALARMS

Displaying:

The LIMITS key is used for displaying Process Variable limits. Pushing the ‘LIMITS' key sequentialy displays
limit 1 through limit 4 value. Display formatis ‘PR LT1’ followed by the value of limit 1. Each consecutive push
there after will display ‘PR LT2" and programmed limit 2 value, ‘PR LT3 anditsvalue, ‘PR LT4 and itsvalue. If
limits 3 and 4 are configured as rate and deviation limits respectively, then the third push will display ‘rATE Lt’
followed by rate value and the fourth push will display ‘dEVn Lt’ followed by deviation limit value. The
programming of process limitsis done during setup procedure (look under SETUP).

Resetting:

Once energized, alarms can be reset in two different ways --- automatically or manually (non latching or latching). In
non latching mode the alarm outputs will de-energize on their own when the process variable drops below the limit
value. In the latching mode they stay energized even if the process variable drops below the limit. To reset the
energized outputsin latching mode, first make the display indicate the limit that needsto beresete.g. ‘PR LT2', by
pushing the ‘LIMITS' key (as described above under ‘ Displaying’). Next, while keeping the ‘LIMITS key
pushed, go on to push the ‘RESET’ key. The respective alarm output will de-energize and the system will indicate
so by displaying RLY RST. Selection of latching or non-latching mode for outputs is done during setup.

Electro-M echanical Relay Option
CN1501 units can be ordered with either open collector outputs or electro-mechanical relays for process limit
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alarms. (Check model number printed on the unit for option). If ordered with relays, then these relays are
programmed during Setup to operate as Normally Open (NO) or Normally Closed (NC). The default setting is
Normally Open. Each of these limit relays provides a switched output whenever alimit isreached. The maximum
rating for a120Vac unit is 120Vac @ 0.5 amp or 28 Vdc @ 1.0 amp.

Figure 5. Electro-mechanical Relays Hookup Example

Instrument \y IOUTPUT CONNECTOR I
oo /. = -
: witched Output
H _ 7
: m'_/ Tal < [Zovac @ o5 AwPS _
: [T 73] — T3] — Switched Output
: SR 7 71 ™ [120 VAC@O.SAMF;J )
: ._ =31 > Switched Output
AL <
,_/ : = ] — li20vAc @00 AMFEJ Switched Output
LIMIT RELAYS

Open Collector Option

Whenever alimit is reached an open collector output provides areturn for 5 Vdc signal at 50ma. on the output
connector, e.g... Limit 1 providesits 5 volt output signal between pins 1 and 2.

Figure 6. Open Collector Hookup Example

+OUTPUT
L [ooeur]
Instrument 1 < €<
LOAD
~OUTPUT -—
> 4 .
_CL 2 < € Solid State Relay,

LED, Buzzer etc.

TIMERS

The system features two timers that can be programmed from 1 - 99999 seconds. These timers come in handy when
some time-based functions have to be performed. For example, it is possible to start a vacuum pump after a certain
amount of preprogrammed time or to shut down a process a certain amount of time after reaching a preprogrammed
temperature ,etc. Timers can be programmed to operate in one of three possible modes (see below).

To display Timer #1 value, push the TIME key twice. The first push shows elapsed time, while the second push will
firstdisplay 'tr1 Cnt' (for Timer1 Count) and then Timer 1 value.

To display Timer #2 value, push TIMER key three times. First two pushes display elapsed time and timer 1 value
respectively, while the third push brings up timer 2 value on the display. Thisis, however, preceded by the message
'tr2 Cnt' (for Timer 2 Count).

Resetting Timers:

The two Timers can be reset any time and their timing cycle started all over again. To reset Timer 1, push ‘TIME’
key twice and hold it in. Thiswill bring time left on Timer 1 on the display. While thisis being displayed,
simultaneously push the ‘RESET’ key. Timer 1 will reset and its timing cycle will start again (depending on Timer
Mode and Processreading i.e. if it is above Limit 1or below)
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Similarly, to reset Timer 2, push ‘TIME’ key three times and hold it in. Thiswill display remaining onTimer 2.
While thisis being displayed, simultaneously push the ‘RESET’ key. Timer 2 will reset and its timing cycle will
start again (depending on Timer Mode and Process reading i.e. if it isabove Limit 2 or below)

TIMER MODES

Timer Mode #0

The timer starts timing from the moment the system is either turned on or the timer isreset. After the programmed
amount of time has elapsed, the respective timer outputs will energize.

Timer Mode #1

When temperature Limit #1 or Limit #2 has been reached, the corresponding timer output (Timer #1 output for
temperature Limit #1 and Timer #2 for temperature Limit #2) will energize and will stay energized for programmed
length of time. After thistime has elapsed, the output will de-energize.

Timer Mode #2

The timing for respective timers starts after the temperature Limit #1 or Limit #2 has been reached. For example, if
temperature Limit #1 and Limit #2 are 500 and 1000 degrees respectively and Timer 1 and Timer 2 are programmed
for 30 minutes each, then Timer 1 output will come on 30 minutes after the system reads 500 degrees temperature.
Similarly Timer 2 output will come on 30 minutes after 1000 degrees temperature has been reached.

ELAPSED TIME

The system keeps track of process run time in minutes. To display elapsed time since it was last reset or since the
system was turned on, pressthe ‘TIME’ key. The display will briefly read 'ELPSd t' (for elapsed time), and then
indicate process run time. Display format is HH.MM.SS (HH=hours, MM = minutes, SS = Seconds). Maximum
time that can be displayed is 999 hours 59 minutes and 59seconds.

How toreset Elapsed Time

To reset elapsed time and start timing again, press‘ TIME’ key and while keeping it pressed, push ‘RESET’ key.
Thedisplay will show current elapsed time very briefly, and then reset to O.

HIGH AND LOW PEAKS

A useful feature provided by the CN1501 system isits ability to track high and low temperature peaks. Thisfunction
isuseful if aprocess must be left unattended for along period of time, and it is necessary to find temperature
extremes during the unattended period.

High and low process peaks are displayed by pushing ‘ PEAK’ key. Pushing this key once will display the message
'"HIGH Pt' (for High Point) and then the value of the highest temperature monitored by the unit. Similarly, to
display the lowest reading monitored, press ‘ PEAK’ key a second time. The display will read'LO Pt' (for ‘LOW
POINT") followed by the value of the lowest monitored reading.

How to Reset High & L ow Peak readings

To reset high peak to current temperature, display the value of high peak as described above. While keeping the
‘PEAK’ key pushed (as the high peak value is displayed), simultaneously push the RESET key. On resetting, the
display will indicate the new high peak value.

To reset low peak to current temperature, push ‘PEAK’ key twice (first push displays high peak value). While low
peak value is being displayed, simultaneously push the RESET key. On resetting, the display will indicate the new
low peak value.
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OUTPUT STATUS:

The system has optional process and timer alarm outputs that are activated when the limit is achieved. Alarms can be
programmed as normally open or normally closed (see SETUP). The status of these isindicated by LEDs on the front
panel. When ever an dlarm is activated the respective LED isturned on.

POWER

Power connection should be made to the 3 terminal Connector as shown in figure 7. It should be noted that it is very
important that while making the connection, the power LINE inputs and the power GROUND are not switched.
Doing so will permanently damage the instrument. Refer to Figure 7 for proper connections. For convenience, the
printed circuit board islabeled L1 L2 GND on the solder side of the board.

On DC units, L1 =DC Ground and L2 =+ DC Supply.

NOTE: Do not switch power LINE and power GROUND while making connection to the AC
power terminal. Thiswill result in permanent damage to the instrument.

DOUBLE CHECK THE CONNECTIONS BEFORE APPLYING POWER!!

SIGNAL CONNECTION

Thermocouple (RTD, Thermistor, Millivolt, Voltage, Milliamp) connection should be made to the 2 input terminal
connectors marked + and -. These markings are on the printed circuit board on the underside of the connector. Care
should be taken to connect the positive and negative legs of the signal source to the proper terminals on the
connector. A wrong connection will result in incorrect process readings.

FIGURE 7. REAR VIEW OF CN1501 INSTRUMENT

OFFSET ADJUST ! B
- - T S e
(For Millivolt, T/C input) e . =
| =
I
GAIN ADJUST
SIGNAL

POSITIVE t NEGATIVE NEGATIVE t POSITIVE

SIGNAL SIGNAL SUPPLY SUPPLY
(FOR DC POWER SUPPLY OPTION)
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OUTPUT CONNECTOR PIN ASSIGNMENT

Table 1 shows the output connector pin numbers and signal description. For convenience, the printed circuit board is
labeled 1 through 14 on the solder side of the board.

TABLE 1. Output Connector Pin Assignment

SCREW TERMINAL OUTPUT CONNECTOR

HEEEEEEEEEEHEEE
01 j O3 § O3 fj) O fif OO ] O O fif OO it O3 fif O3

TOP OF
PIN NO DESCRIPTION * THE
UNIT
1 LIMIT 1; RELAY COMMON or OPEN COLLECTOR POSITIVE
2 LIMIT 1; NORMALLY OPEN or OPEN COLLECTOR NEGATIVE
3 LIMIT 2; RELAY COMMON or OPEN COLLECTOR POSITIVE
4 LIMIT 2; NORMALLY OPEN or OPEN COLLECTOR NEGATIVE
5 LIMIT 3; RELAY COMMON or OPEN COLLECTOR POSITIVE
6 LIMIT 3; NORMALLY OPEN or OPEN COLLECTOR NEGATIVE
7 LIMIT 4, RELAY COMMON or OPEN COLLECTOR POSITIVE
8 LIMIT 4, NORMALLY OPEN or OPEN COLLECTOR NEGATIVE
9 TIMER 1; OPEN COLLECTOR POSITIVE
10 TIMER 1; OPEN COLLECTOR NEGATIVE
11 TIMER 2; OPEN COLLECTOR POSITIVE
12 TIMER 2; OPEN COLLECTOR NEGATIVE
13 RAMP/SOAK CONTROLLER OUTPUT; OPEN COLLECTOR POSITIVE
14 RAMP/SOAK CONTROLLER OUTPUT; OPEN COLLECTOR NEGATIVE

NOTE: Pins on the connector other than those designated in table 1 must NEVER be connected to any other signal
under any circumstances. Also, proper connection and correct orientation of the connector are necessary to avoid
malfunction or permanent damage to the instrument. * Pin description determined by model number ordered.
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MOUNTING

< 3.70” (94mm) >

(45mm)
< 4.05" (102.87mm) >

Figure 8. Panel Cutout and mounting hole dimensions

Cut out Panel and mounting hole dimensions as shown in the figure 8.
Remove the nuts from the mounting screws on the Panel Meter.

Insert panel meter into the hole until it is flush with the panel.

Install the nuts and tighten them till the unit is held firmly against the panel.

Eal A

1. Remove nuts and insert Panel
Meter and screws in mounting holes
in the panel cut out.

2. Tighten the nuts, after mounting
the unit in the panel cut out, till the
unit is held firmly against the panel.
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WARRANTY
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