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GETTING STARTED

—_

Install the conirol as described on page 3.

2. Make sure that the Input DIP switch is set correctly for the input you wish to use.
Instructions on page 3.

3. If you wish to use the Logic (5 VDC) output, make sure that the Logic jumper is in
the correct position. See page 4 for details.

4. Wire your control following the drawing on page 5.

5. Make any programming changes necessary firstinthe Secure Menu (page 11 ), next
inthe Secondary Menu (page 8), and finally in the Primary Menu (page 7). DONOT
make changes to the Configuration Menu unless specifically instructed. If you need
to back up in a menu, press the INDEX and DOWN ARROW keys together.

6. To quickly return to the HOME position, press the UP ARROW and ENTER keys

together, and then the INDEX and DOWN ARROW keys.

HOW TO USE THIS BOOK

Because of the number of features available in this control, informationis included that may
not apply to your specific control. Options, for example, are included in this book, but may not
be included in your control. To increase clarity the following conventions are used:

1.Optional features or functions are shown in this book in Roman type. The Option code
{from the configuration menu) is listed after the menu item in parenthesis. If you do not have
an option installed, you may skip any items listed in Roman fype.

2.The "#" symbol is used in two ways. It is used inside a group of characters to indicate
which set point function (SP1 or SP2) is being affected. It is also used before a group of
characters of a menu item to indicate that there may be more than one selection or value
Jor that menw item. This is only used when the 4-stage set point option is used (948).
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INSTALLATION

Mountthe instrument in alocation that will not be subject to excessive temperature, shock,
or vibration. All models are designed for mounting in an
enclosed panel. ‘ mwﬁzm

Select the position desired for the instrument on the panel.
If more than one instrument is required, only two units can
be mounted closely together, either one above the other or
side by side. When mounted together, the mounting collar
will require modification by removing the inside tab from

each collar.
45mm 1omn | 98.2mm
Prepare the panel by cutting (] sy | om0
and deburring the required PANEL CUTOUT
i FOR 2
opening. mm | PANEL cuTOUT INSTRUMENTS
177 FOR SINGLE MOUNTED TOP
{t. INSTRUMENT AND BOTTOM
From the front of the panel, OR SIDE BY
slide the housing through the

cut out. The housing gasket
should be against the housing
flange before installing.

ALL TOLERANCES ARE
-0.00 +0.25mm (-0.000 +0.010})

PANEL GASKET
10mm (0.5 oy

From the rear of the panel slide MAX. .\
the mounting coltar overthe hous- 21 1 SPRING LOOP
ing. Hold the housing with one
hand and using the other hand, - E___
pushthe collar evenly againstthe ﬂﬂ
panel until the spring loops are &
slightly compressed. The ratch-
ets will hold the mounting collar \
and housing in place.

I A

MOUNTING COLLAR (SHOWN N POSITION)
SLIDE COLLAR ONTO THE HOUSING
BEFORE WIRING THE REAR TERMINALS

DIMENSIONS
(ALL DIMENSIONS IN MM WITH INCHES IN PARENTHESIS)

125 (4.925) -

_‘|I 114 (4.475)

| \H
% (1.760)
!
|'_ let— 12 (0.450) * 3 (0.125) |V_ _Au

PANEL CUTOUT FOR ALL MODELS 45 MM X 45 MM (1.775" X 1.775")
ALLOW FOR 13 MM (0.5") CLEARANCE AT THE REAR OF INSTRUMENT.
* PRESENT FOR ALL OUTPUTS OTHER THAN RELAY.
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LOGIC JUMPER SELECTION

Instruments with SSR or RELAY type outputs can be changed to and from a LOGIC output in the
field.

CAUTION: Damage to the instrument may resuit from an incorrectly _=ms.=2_
.\ jumper strip. Follow the instructions carefully.

. . OUTPUT A SET FOR LOGIC TYPE OUTPUT

1. Remove the instrument from its hous-
ing. Grasp the front bezel sides and
pull forward to release it from the
housing lock.

2. Locate the desired logic jumper strip
on the left printed circuit board. The
OUTPUT A jumper strip is always lo- o OO === = <[ o
cated near the top edge o L

3. Toremovethelogicjumperstrip,care-  OUTPUT B SET FOR SSR or RELAY TYPE OUTPUT
fully insert a small flat blade screwdriver be-
tween the retaining clip and the jumper at one SLGHT PRESSURE TO RELEASE
end of the jumper strip. Apply slight pressure to RETAINING CLIP
move the clip away from the jumper end until itis
released, then lift it up and out of the clip.

4. To re-instali the jumper strip, hold it with the spring contacts in the desired position. Face
springs up for
SSRorRELAY SPRINGS DOWN INSTALLING JUMPER FOR

SPRINGS UP INSTALLING JUMPER FOR
outputs, or LOGIC TYPE QUTPUT SSR or RELAY TYPE
face springs ouTPUT
down for

LOGIC outputs. Insert one end of the jumper strip underthe retaining clip and press the other
end down until the remaining clip engages the jumper.

5. To avoid any damage, recheck the jumper installation and the housing rear terminal panel
output wiring.

6. Replace the instrument into its housing.
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INPUT SELECTION

To change the input type, remove the instrument
from its housing. Grasp the front bezel sides and pull
forward to release it from the housing lock. Locate

the dip switch on the right pcb. Determine the input = S
type desired and change the dip switch setting as oG
shown at the right.

i o
Afterchanging input selection with the DIP switches, be o

sure to change the InP menu item (page 11) in the
Secure Menu.

DIP SWITCH LOCATION
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WIRING

OPTIONS

LOGIC OUTPUT SSR OUTPUT CURRENT OR VOLTAGE OUTPUT
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LINE
SEE LABEL ON CONTROL FOR RATINGS
F1: FOR LINES OVER 85 V USE 1/4 AMP 3AG 250 VAC,

USE 1/2 AMP 3AG 250 VAC

FOR LINES LESS THAN 30 V (OPTIONAL),
.5A MEDIUM LAG FUSE RECOMMENDED

UTPUT RATINGS

LOAD POWER: SEE SPECIFICATIONS FOR O
FOR RELAY OR SSR OUTPUTS: TYPE MDA OR 3AB 3

COMMUNICATION LINE

RAS485 SERIAL

rleads. Use only the type of thermocouple or

ut selection.

powe

y':,%r thermocouple.

in the same conduit as
*Secure Menu" for

ihe

remmed. See
eads of the same type designated for

or other input wiri

I'O?
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WIRING: Do not run thermocouple
lNPUTrobe for which the control has been
For thermocouple input always use extension

HTD pi

b o
Ui

y

* SOFTWARE CONFIGURABLE AS SP1 OR SP2

Install 121 ohm resistor
on last control inchaln. >»——»

* R/C SNUBBER RECOMMENDED FOR DRIVING SOLENOID OR CONTACTOR LOADS



FRONT PANEL KEY FUNCTIONS

SetPoint1Lamp —___ [ESaIe

-
Alarmlamp —
SetPoint2lamp
°F Indicator

°C Indicator . —————

1. INDEX: Pressing the INDEX key advances the display to the next menu item. May
also be used in conjunction with other keys as noted below.

2 UPARROW: Increments a value, changes a menu item, or selects the item to ON
in the upper display. .

3. DOWNARROW: Decremenisa value, changes a menu item, or selects the item to
OFF in the upper display.

4. ENTER: Pressing ENTER stores the value or the item changed. If not pressed, the
previously stored value or item will be retained.

5. UPARROW&ENTER: Pressingthese keys simultaneously bringsupthe secondary
menu starting at the auto/manual selection. Pressing these keys for 5 seconds will
bring up the secure menu. .

6. INDEX&DOWNARROW: Pressingthesekeys simultaneously will allow backingup
one menu item, or if at the first menu item they will cause the display to return to the
primary menu. If an alarm condition has occurred, these keys may be used to reset
the alarm.

7. INDEX & ENTER: Pressing these keys simultaneously and holding them for 5
seconds allows recovery from the various error messages. The following menu items
will be reset:

LPbr: Loop break SEnC: Sensor rate of change

ALiH: Alarm inhibit OPEN InP: Openinputerror message
bAd InP: Bad input error message ArEA: Area error message
CHEC CAL: Check calibration error message

Correctthe problems associated with the above conditions first before using these reset

keys. More than one error could b present. Caution is advised since several items are
reset at one time.

Whilein the Primary or Secondary menu, if no key is pressed for a period of 30 seconds,
the display will return to the HOME position displaying the PV and SV values. The time is
increased to 1 minute when in the Secure menu.

NOTE: To move to the primary menu quickly from any other menu, press the UP
ARROW & ENTER keys followed by pressing the INDEX & DOWN ARROW keys.

NOTE: Program the Secure Menu first, the Secondary Menu second, and the Primary
Menu last.
METHOD FOR SET UP OF A HEAT / COOL CONTROL
WITH SELF TUNE

Determine if the process is predominantly heating or cooling. An extruder, for example, is
predominantly cooling when running product. An environmental chamber can be either
heating or cooling. (For explanation of terms see pages 12 & 13.)
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i i i i S2St to rE. If the process is
If the process is predominantly cooling, set S1St to n_q and s
Emao__ua:wa:‘ :%mz:o. set S1St to rE and S2St to dir. Redirect SP1 to output A or mamm
required by the hardware (see SP10). Set S2tto dE. Set SP2for zero (no overlap of _um<=m m.
nodeadband). Set Pb2to a desired value (defaultis 12° F). SettunE to SELF, Strtto )

and LErn to End.

cess and wait for it to come to stability. Occasionally check that the Self Tune
mwmmﬂ%”%%ma the learning process by INDEXing to Strtin the secondary menu. lithe ”:nmm
value has changed to no, then the process has been learned. Once learning is omﬁv of mm_
you may adjust SP2to either overlap the SP1band (SP2valueless _.:m: Nm.aovmoq a Wo__mm
separation between them (deadband -- SP2 greater than zero) if required to optimi

control. SECURITY LEVEL SELECTION

Fourlevels of security are provided. The display shows the current security _m<m“..\ ._.M o:m“mm
security levels change the password value using the UP & DOWN >wmno _ omﬁwmmao_.
pressing the ENTER key. Refertothe vmmmioa table n.vm_oi forthe correc <M :- oo oneer
forthe security level desired. The SECr menuitem security level may be <_mLzm 0 char mnc_m
atany timeregardless of the presentsecurity level. The password values s o<..“_= m: .:m _
cannot be altered, so retain a copy of this page for .E.:_‘m reference. This will be the only
reference made to password values in this instruction book.

PASSWORD TABLE

SWORD
SECURITY LEVEL DISPLAYED VALUE PAS

MENU SECURITY WHEN VIEWED VALUE TO ENTER
t | Primary Locked

Secondary Locked 1 1110

Secure Locked

Primary Unlocked

Secondary Locked 2 1101

Secure Locked

Primary Unlocked

Secondary  Unlocked 3 1011

Secure Locked

Primary Unlocked »

Secondary  Unlocked 4

Secure Unlocked

MENU SELECTIONS

ENU
wumﬂov_wwmﬁ to scan the Lower Display. Press UP ARROW or DOWN ARROW to change

the value in the upper display.

In the following the symbol "#" will be used before a letter to indicate the set point value to be viewed
and/or modified. (Applies to Option 948 only.)

#SP1 (948)or .
SP1  Set Point 1, Main Control Point. .

SP2 Set Point 2, if equipped.
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SECONDARY MENU

Hold UP ARROW & ENTER. Press IND
. EX t i
DOWN ARROW to change the value in the mumwww h_ﬂwwwfm_. Display. Press UP ARROW or

Auto  Auto/Manual Control: Select O
: n
Wm_u _,>\_Sosm=o Control or OFF
thoouipumpercom 1 SP1 o S e e HOME postion il splay
1 , and is adjustable for
A L R
disple ) . o display SP2 i
_ &:Mn w\_n%m_.ﬂ_oizwz :szaSﬂ:mﬁozsm_oimqnﬂmkmﬁompu_‘wmw%m_wﬁmoﬁuﬁ@
transfer) and Q__Mvwm@ma_m%:w_wcmwwm_mw__. MO_RB_ omc__u.w_w o hen s ?:Bv_mmm“
. - 3 y Oﬁ
mwﬁuwmﬁ_m.mm SM_.__M ﬂwv_w_«oam by pressing the UP or UOEZ.&b_,__._.M_&ﬂMw R_Uz M_“MM_M
the oo and | :m. e ENTER key. The Upper display will normally indicate
ue. Since Manual will override most fault messages the upper

display could indicate a f: i i
mm&m: ol Indic mxu_mmmm mﬁwwmmmm. Refer to the Diagnostic Error Message

ALLo Alarm Low: The Low Alarm point is usually set below the Main Set Pt,
ALHi Alarm High: The High Alarm Point is usually set above the Main Set Pt

SP Activesetpoint(948): Select 1SP1, 2SP1, 3SP1, or 4SP.
M H‘ ,
of SP1, and SPI tuning constants. 1, 3SP1, or 4SP1. Allows settingofthemuiltiple stages

#SP1  Set Point Value # (948); Select desired value.

e g
uning Choice: Select SELF, Pid, SLO. nor,
ELF, Pid, y or FASt.
SELF The Controller will evaluate the _uaommm m:nw“m_mq. the PID val intai
good control. Active for SP1 only. valuestomaintain
Strt wmm_MQ <mmw orno
tart Learning the Process. A
- ﬁwﬁ.m:: =.w_3 o aocass: :ww_. the process has been learned
ing will stay i
LEm Wm_mw Moa cﬂmm_._n 2 in présent mode.
ont Continuously adjustthe PID values to maintain
adjus ) the best R
MMM_ Process is being monitored at all times by 8.63%@:%@
Eng WNSQ the data to adjust the PID values. (adaptive control)
| mm<mn_.oommm.:=5mnm~m a_w %%%_mama once andthenthe PID values are
dFAC Wmmqmm__. ﬁmﬁm %ﬂmw. Aw_ﬂum.ﬁr WOEN mwmoﬂm the ratio of Rate to Reset for
7= . Factory setto 3. F
ﬂ.ﬂw@mﬂ mSmm__ Mw___mm UM:%_%M WM %,\“Qma AWL%E&. _uo_.wﬂmuvm‘\wwﬂﬂmﬂwoommm:mm
Pid  Manually adjustthe PIDvalues. PIDeontel con o)
I . PID control consists of th i
Propetoia] et ) es. Ists ofthree basic parameters,
mﬂq Wm@ B (Gain), Reset Time (Integral), and Rate Time (Derivative).
roportional i S °
o W w_mmw 8::_~wmm._=a (Bandwidth). Select 6 to 5000 °F, 3t0 2778 °C,orb6
roportional Band (Bandwidth). Select 6 1 °
Fropo . 0 5000 F,3102778°C, or 6
*maw.m Mﬁ& % counts. (Appears after #1E when Option 948 is selected.)
r utomatic R i
fomali o_umwm.mn Time. Select OFF, 0.1 t0 99.9 minutes. Select OFF to
e
anual Offs i
Hanual et Correction Select OFF, 0.11099.9%. Select OFFto switch
anm _MK@ or
ate Time. Select OFF, 0.01 to 99.99 mi ivati
SLO PID values are preset for a m_mi response u_.ooﬁw“.mm_ Dervative.
nor  PID values are preset for a normal response process.

FASt PID values are preset for a fast response process.

e R
——

Pid2 Linkage of PID parameters between SP1 and SP2: Select On or OFF.
On Links SP2 to SP1 or #SP1 rEs and rtE terms for heat/cool applications.

OFF  Sp2 functions without rEs and rtE.

ArUP Anti- Reset Wind-up Feature: Select On or OFF.
On - When ArUP is On the accumulated Reset Offset value will be cleared to 0%
when the process input is not within the Proportional Band.
OFF WhenArUPis OFF, the accumulated Reset Offset Value is retained in memory
when the process input is not within the Proportional Band.

ArtE  Approach Rate Time: Select OFF, 0.01 to 89.99 minutes. The function defines the
amount of Rate applied when the input is outside of the Proportional Band. The ArtE
time and the rtE time are independent and have no effect on each other. Toincrease
damping effectandreduce overshootsetthe approachrate timeforavaluegreaterthan
the natural rise time of the process (natural rise time = process value time to set point).

Fint FuzzyLogiclntensity(942): SelectOto 100%. 0% 1s OFF (disables Fuzzy Logic). The
function defines the amount of impact Fuzzy Logic will have on the output.

Fbnd Fuzzy Logic Error Band(942): Select 0to 4000 °F, 0o 2222°C, or 0o 4000 counts.
Sets the bandwidth of the Fuzzy Logic. Set Fbnd equal to PID proportional band

(Pb1) for best resullts.
FrtE Fuzzy Logic Rate of Change(942): Select 0.00 to 99.99°F/sec., 0.00 to 55.55°C/
sec., or 0.00 to 99.99 counts/sec. For best initial setting, find the /sec

change of process value near setpoint 1 with output ON 100%. Multiply value
by 3. Set FriE to this calculated value.

PEA Peak and Valley feature will remember the Highest (PEA) and lowest (VAL) Input the
Instrument has had since the last reset or Power On. At Power On they are reset to the
presentinput, and VAL therefore may have to be manually reset. Tomanually resetthe
value, PEA or VAL must be in the lower display and then press the ENTER key. This
will cause the Item to be reset to the present input value.

\

in the following the symbol "#" will be used following letters to refer to either a number "1" or
number "2". The "1" will relate to SP1 functions, the "2" for SP2. if your conirol is not mncwvuma
with a second set point, no SP2 functions will appear. The appearance of CY#, SP#d, or PUL#
is dependent uponthe outputtype selectedinthe Secure Menu item S#0t. Iftime proportioning
(cycle time) was selected, then CY# is adjustable. If On - Off was selected, then SP#d is
adjustable. If pulsed time proportioning was selected then PUL# is adjustable. If none of the
above are selected the menu indexes directly to S#Ot.

CY# Cycle Rate: Select2to80 sec. Time Proportioning Controlis adjustable in2sec. steps.
For best contact life, a time should be selected as long as possible without causing the

- process to wander.

SP#d Set Point On-Off Difierential. Select 1 to 1999 deg. or counts. When adjusting SP#d
keepin mindthat SPL and SPH haveto be consideredtoavoida CHEC errormessage.

DIRECT ACTING (S#St = dir)

(UPSCALE DIFFERENTIAL) REVERSE ACTING (S#5t = (E)

(DOWNSCALE DIFFERENTIAL) .

OUTPUT
OUTPUT

INPUT

0 DIFF. INPUT 0 IFF.
\ Fsprait va*e._/

SP# (DISPLAYED VALUE) SP# (DISPLAYED VALUE)

PUL# Pulsed Time Proportioning Output: Select 110 7. 1 =Linear and 7 = most non-linear.
Changes output linearty for usein cooling applications or foran extremely fastresponse
processes. At the center of the proportional band, a pulse value of 1 provides an output
ofone second onandone second off (50% output). Apulse value of 2 provides anoutput
of one second on and two seconds off (33% output). Output at center of band equals
one second on, 2rusevae) gaconds off.
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S#0t  Set Point Output Type. FT, Curr, or Vol

Ft refers to Fast Time Proportioning, for Solid State Relay or 5V Logic Outputs.
Timing is fixed at 1 sec,

Curr  refersto Proportional Current Output of 0 1o 20 mA.

Volt refersto Proportional Voltage Outputof 0to 10V,

Wo_::Oc: mmm Volt are selected by the Hardware Configuration Code and cannot
e changed.
PctO  Percent Output Feature: Select On or OFF,

On  When selected On, the HOME lower display will indicate the output of the
controllerin percent. An“o”will appearintheright handside ofthe lower display
toindicate percent output for SP1. An "g" will appear onthe :..m._z hand corner
of the lower display to represent percent output for SP2. The display will
alternate between these values,

OFF  Percent Output display is disabled.

Prog Ramp/Soak Feature: Select On or OFF

StAt Status QMV_N inthe HOME Positionwhen Prog (above)is On: Select On or OFF, When
selected OFF, the HOME display will alternately indicate the normal HOME and the
Ramp/Soak partial status in the Lower Display. The %mam_ status display sequences

i i 1S0) segment bei processed
at that moment. It will also show the Program output status if at Hold or oFF.

When selected On, the HOME Display will alternately indicate the normal HOME and

the Ramp/Soak full status in both the upper and lower displays. The full status display

Sequences with the setvalue; Program run, Hold, or OoFF; and with the time remaining

for the ramp S1rA or the soak S1S0 segments,

it Ramp Timein Hours & Minutes: Select 0.00 to 99.59 (HH.MM).
18t Soak Time in Hours & Minutes: Select 0.00 to 99.59 (HH.MM).

PEnd End of Soak action: Select Hold or OoFF.
Hold  Stay at the Present Set Pt.
OoFF Turn Off SP1 and SP2 Outputs at the End of the Soak.

INPC  Input Correction: Select £500 °F (260 °C) or 1000 counts. This feature allows the
input value to be changed to agree with an external reference or to compensate for
sensor error. When setting values having one or more decimal points, the lowest
negative value allowed is -1 99.9,-19.99, or-1.999. Note: INPC is reset to zero when
theinputtype is changed, or when decimal position is changed in T/C or RTD ranges.
Changing decimal position in current or voltage ranges will not reset InPC.

FiLt  Digital Filter: Select OFF, 1t099. Insome cases thetime constantofthe sensor, or noise
could cause the display to jump enough to be unreadable. A setting of 2 is usually
sufficient to provide enough filtering for most cases, (2 represents approximately a 1
second time constant). When the 0.1 degree resolution is selected this shouid be
increased to 4. If this value is set too high, controllability will suffer.

LPbr  Loop Break Protection: Select OFF, 110 9999 seconds. If, during operation, the oufput
is minimum (0%} or maximum (100%), and the input moves less than 5°F (3°C) or 5
counts over the time set for LPbr, the LOOP bAd message will appear. This condition
canalso be routedto an Alarm Conditionifalarms are present and turned On (see ALbr
inthe secure menu). The loop breakerror canbereset by pressingthe ENTER eywhen
atthe LPbr menu item. The INDEX & ENTER keys may also be used.

POL  Process Output Low (936): Select ~450°F, -260°C, or-1999 counts to50degreesorcounts less
than POH.

POH  Process Output High (936): Select from 50 degrees or counts greater than POL to +9990°F,
+55630°C, or 9990 counts. A voltage output is scalable  from 0 to 10 VDC that represents the
Process Variable. To properly- scale the output, the values for POL and POH must be
calculated. ?mgwmngﬁﬁﬁggﬁgos 10VDC from 0 to 200°. Inthis example
POL=0 and POH=200. To Calculate POL and POH for other ranges use the following:

K = (Highest desired temperature - Lowest desired temperature) /
Maximum desired voltage - Minimum desired voltage}

Addr

wdmurmn desi i ired temperature
POH = - Maxd desired voltage) .5+m§_mmnmmmmq
ahu%%:ggsg.g * K) - Lowest desired temperature

Local / Remo mBEmv i the host computer is

: Select LOC or rE. When LOC is selected, C s
%&\ not Mvm send w&.ﬁ%nwga.:aﬁm. When 1E is selected, CFLt=2, %_Mﬂooﬁ h”w :m“M _wmmm _m.
the control is not accessed by the host computer in the time set in nAt,

to the CFSP

CFSP Communications Fail Set Point (992): Set to desired value.

number (hexadecimal, base 16) must match
Control Address (992): Set from 1 to FF. This pichpidbn ey )
the address number used by the host computer. Viewed

mmm._..___wm\»_k_mu«.\ & ENTER for 5 Seconds. Press INDEX to change the lower display. Press

UP ARROW or DOWN ARROW to change the value in the upper display.

SECr Security Code: Seethe Security Level Selectionandthe Password Tableinthis manual,
inorder  to enter the correct password.

ing. Inputs are based on four different groups;
R Lol o mm_mo%%-_% owwmhﬂﬁm@o.ﬁmm. mozm:mim from one ofthese groups, the

OIS o v ircui i be changed to match that particular
i A/D circuit board will have to ng J
m_uq_n_vu:w,.\,ﬁ%%ﬁ ﬁm Input wiring section for the proper switch settings.

IST)

- “J” Thermocouple, Iron/Constantan (N

M_>o .._._.«wm “K” Thermocouple Chromel/Alumel tan
E-  Type “E” Thermocouple Chromel/Constanta
t- Type “T” Thermocouple Oouum_.\ogﬂmam_uqz
L-  Type “L” Thermocouple Iron/Constantan )
n-  Type “N” Thermocouple z_o_,om__\z_m__
r-13 Type “R” Thermocouple Pt Awo\om__u\\n

' S-10 Type “S” Thermocouple Pt 10% %Rh

" b- Type “B” Thermocouple Pt 6%Rh/Pt wo“o
C-  Type “C” Thermocouple W 5%Re/W 26 \omw. Cal. 104
P392 100 ohm _u_mn_zcz_u ( _mo._m.__o.m%mmmm Q/°C), Love Cal. 104.
Nickel, Love Cal. 105.

w._wwm #wm wﬂﬁ Platinum (DIN 0.00385 Q/Q/°C), _.o«_m Om_m“ %mm.
Curr DC Current Input 0.0 fo 20.0 or 4.0 to 20.0 milliamperes.
VoLt DC Voltage Input 0.0 to 5.0 or 1.0 to 5.0 volis.
- mgmzm%

OSUP Zero Suppression: Select On or OFF. Only with Current and Voltage input types.
OFF The input range will start at O (zero) _=_us.oo v
On The input range will start at 4.00 mA or 1.00 V.

unt _m._ Cor _w._m_mmmwo;go_. is On and temperature inputs will be displayed in actual degrees

C ,_,u% ﬂ%%%:ﬂﬂwq is On and temperature inputs will be displayed in actual degrees

m_mwmﬁm.o descriptors will be Off. Thisis only available with Current and Voitage

Inputs.

i turetypeinputsthis
i i iti :Select0, 0.0,0.00, or 0.000. Ontemperal s
U.m=o._uﬂ_m_ M%Mﬁw%w ﬁw%mﬂmmww%m_cm. SP1, SP2,AlLo, ALHi, ﬂ:moﬁ%o For Current an
«w__muw e ohal Boint b ¢ ",mhwﬁomﬁ .ﬂ.ﬂwm _“ww_.ﬂmﬁ___mww_,ﬂ__ _=v:m Types. ;
i int is selected. ! a0
”b Mw%%%zm_w_ﬂ_v_mom is availablefor TypeJ, K, E, T, L, RTD's, Currentand Voltag
Too o i j nd Voltage Inputs.
i ly available for Current a
wg Mﬂ.ﬁmﬂwﬁﬂ%_wﬁwmﬂw:\ available for Current and Voltage inputs.

nonE

dPt

11



InPt

Input Fault Timer: Select OFF, 0.1 t0 540.0 minutes. Whenever an Inputis out of range,
shorted, or open the timer will start. Whenthe time has elapsed, the controller will revert
to a safe condition (Outputs Off, Flashing Displays). If OFF is selected, the Input Fault
Timer will not be recognized (time = infinite).

SEnC Sensor Rate of Change: Select OFF, 1 0 4000 °F, °C, or counts per 1 second period.

This value is usually set to be sli htly greater than the fastest process response
expected during a 1 second petiod, but measured for at least 2 seconds. Ifthe pracess
is faster than this setting, the SEnC bAd error message will appear. The outputs will
then be turned off. This function can be used to detect a runaway condition, or speed
up detection of an open thermocouple. Use the INDEX & ENTER keys to reset.

SCAL Scale Low: Select 10010 9999 counts below SCAH. Thetotal spanbetween SCALand

SCAH must be within 11998 counts, Maximum setting range is -1999 to +9999 counts.

For Current and Voltage inputs, this will set the low range end. Viewable only for
Thermocouples and RTD's,

SCAH Scale High: Select 100 09999 counts above SCAL. Thetotal spanbeiween SCAL and

SPL

SPH

SP1o

S#Ot

S#OL

12

SCAH must be within 11998 counts, Maximum setting range is-1999 to +9899 counts.
For Current and Voltage inputs, this will set the high range end. Viewable only for
Thermocouples and RTD's,

Set Point Low: Select from SCAL value to SPH value. This will set the minimum
SP1,SP2, ALLo,ALHi, SP1d, and SP2d valuesthat canbe entered. If mzw ofthevalues

are less than the SPL value, a check message will appear and the value will not be
accepted. ,

mm:uoma Iﬁzu mm_maﬁ_,oamo>:<m_cm8 SPL value. This will set the maximum SP1,
SP2, ALLo,ALHi, SP1d, and SP2d values that can be entered, If any of the values are

greater than the SPH value, a check message will appear and the value will not be
accepted.

Set Point 1 Qutput Terminal Assignment: Select OutA or Outb.

NOTE: mmmmm_oa:m the output terminals does not change the Hardware type

assigned to those terminals. For single set point models, SP1o is locked to OUTA,

OutA omm wm Toutputwill be directedtoterminals 7&8and SetPt. 2outputtoterminals

Outb Set Pt. 1 output will be directed to terminals 9 & 10 and Set Pt. 2 output to
terminals 7 & 8. .

mm:uomaOSvs ._.<um"mm_¢90<. OnOF, PUL, or Ft. Fixed for Curr and Volt, the
Hardware Configuration has selected this. -
CY  Cyde Rate, Adjustable Time Proportioning.
- CY# Cycle Rate Time: Select 2 to 80 sec.

OnOF On/Off Output.

SPid Set Point Differentialin 1 degree or count steps from 2degrees orcounts

to full scale, but limited by SPL and SPH.

PUL  Pulse Time Pro ortioning.

PUL# Pulse Width Value: Select 1 to7.
Ft Fast Time P«voaoa:c“ Fixed at 1 sec. Time Base.
Volt  Proportional oltage, Oto10 V,
Curr  Proportional Current, 0to 20 mA.

Set Point State: Select dir or 1E.

dir Direct Action. As the input increases the output will increase. Most commonly
used in cooling processes.

rE ReverseAction.Asthe inputincreasesthe outputwilldecrease. Most commonly
used in heating processes.

Set Point Output Low Limit: Select 010 90% but less than S#OH. This item limits the
lowest outputvalue, Thisis useful foradding a bias tothe process when needed. When
acurrent or voltage output is used, the standard output value is 0 to 20mA or 010 10V.

if4t0 20mA or 210 10 Vis required, the S#OL value should be set for 20%toraise the
lowest output.

imi S#OL. Thisitem allows
i High Limit: Select 1010 102% but greater than .
S#OH Mmom_ﬂm_ﬁ% ﬂ»%v_m_uac_wd output limit. This is useful with processes that are over powered

t Point Lamp: Select O on or OoFF.
SHLP Wmo: Lamp mz when Output is ON.
OoFF Lamp OFF when Output is ON.

i ; bs or dE.
2 Wmm_uo_ﬂ%mﬁkwﬁmm. mw_mwavmmmm independent of SP1, and may be set anywhere between

imi SPL and SPH. . )
dE ﬁ_”_v‘mm,\___m_dm_%mmvm. SP2 is set as a deviation from SP1, and allows SP2 to retain

its relationship with SP1 when SP1 is changed (tracking SP2).

ALARM TYPE AND ACTION (if present) .

i i ensive
- : itical application where failure could cause exp /
Mwoﬁ“-o.“._u“ﬂ« M__.amzmmw Wo_.mozm_ safety, a redundant limit controller is
recommended.

When setting an alarm value for an absolute alarm (ALt = AbS), simply set the value at which
the alarm is to occur.

iati = difference in value from
i alue for a deviation alarm ( ALt = dE), set the
oS ) s hoh o o oquited 50 dogroas Sbove the SV; then Sat AL i
- —.—.— — » . ’ ..
mwoﬁ__dw m_"ﬂm ﬁ_% _m__d.MqHMmm ““_w Hm:% <m<“.__ ooa_m%cm to hold the same relationship as originally set.

The following diagram shows the action and reset functions for both absolute and deviation
alarms.

ABSOLUTE ALARMS DEVIATION ALARMS

. ¥ "y

High Alarm ¥

Low Alarm

High and Low Alarm

y " ed for
“ g iis programmed ON and “Alarm Reset” is programmec
Q%msﬁsw_w_nw:ﬂhﬁ_mwﬁwmhmﬂmﬂv _w%w_-u:%: a power failure and subsequent restoration if no

alarm condition is present.

itioni r up until the
“ ibit" ALiH i ed ON, an alarm condition is suspended upon powe !
; >W~wﬁ ,_\_M__F__Wsz_w.wﬂwwﬁmwn_vmm: the alarm set point once. Alarm 5:.w= omﬂ wm _M%_q.ﬂ._m asifa
w_.oﬂ\mq up took place by pressing together the INDEX and ENTER keys fo! .

i ifthe
iming: igh alarm inhibit will not allow an alarm to occur
T e e e e g, Sors
i fahazardisc 1 . Bes
w—_._mow__._mgﬂ."_:r:n___a_vw__“ %ﬂﬂn _m.ﬁ low alarm inhibit actions before placing control

into operation.
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ALrE

The following Secure menu items apply only to the alarm.

Alarms: Select OFF, Lo, Hi, or HiLo.

OFF  Alarms are tumed OFF. No Alarm menu items appear in the Secondary and
Secure menus.

Lo Low Alarm O:_«. ALLo appears in the Secondary Menu.
Hi High Atarm Only. ALHi appears in the Secondary Menu.
HiLo High and Low Alarms. Both share the same Alarm Relay output.

Alarm Type: Select AbS or dE

AbS  Absolute Alarm that may be set anywhere within the values of SPL and SPH
and is independent of SP1.

dE Deviation Alarm that may be set as an offset from SP1. As SP1 is changed the
Alarm Point will track with SP1.

Alarm Reset: Select OnOF or Hold.
OnOF Automatic Reset.

Hold Manual Reset. Acknowledge by simultaneously pressing the INDEX & DOWN
ARROW keys for 5 sec.

Alarm Power Interrupt: Select On or OFF.
On_ Alarm Power interrupt is ON.
OFF  Alarm Power Interrupt is OFF.

Alarm Inhibit: Select On or OFF.

O:>_m_‘3_:E_%mmOz.>_m==mnzo:mmmcwumznma::=_5mv38mm<m_:mna~
enters a non-alarm condition. :
OFF  Alarm inhibit is OFF.

Alarm Output State: Select CLOS or OPEN.
CLOS Closes Contacts at Alarm Set Point.
OPEn Opens Contacts at Alarm Set Point.

Alarm Lamp: Select O on or QoFF.
Oon Alarm Lamp is ON when alarm contact is closed.
OoFF Alarm Lamp is OFF when alarm contact is closed.

Alarm Loop Break: Select On or OFF.

On Loop Break Condition will cause an Alarm Condition.
OFF  Loop Break will not affect the Alarm Condition.

llowing Secure menu items apply only to Options. They may not appear in your control.
Set Point Select Action (948): Select rE or Int.

rE Remote (external) selection of active set point value.

Int Internal selective of active set point value.

Control Address (992): Set from 1 to FF. This number (hexadecimal, base 16) must maich
the address number used by the host computer.

Communications baud rate (992): Select 300, 1200, 2400, 4800, 9600, 19.2, 28.8, or 57.6.

-This number must match the baud rate used by the host computer. The data format is 8 bits,

1 stop bit, No parity.

No Activity Timer (992): Select OFF to 99. If a number is set, the control will expect access by
the host computer. Ifno access is detected within that time, the control will indicate an error,
CHEC LorE and go to the set point indicated by CFLt.

Communication Fault Mode (992): Select 1 or 2. 1= On Communication fault use local Set
Point, 2= On Communications fault use CFSP,

DIAGNOSTIC ERROR MESSAGES

SP1, SP2, and
DISPLAY MEANING ALARM OUTPUTS ACTION REQUIRED
UFL  {UnderfloworOverflow: Pro- | Set point outputs | Input signals may normally go above
or cess value has exceeded active or below range ends. If not, check
OFL [input range ends set by | Alarms active input and correct.
SCAL or SCAH.
UFLorOFLwillssquenceto | Set point outputs | To reset use Em. INDEX m ENTER
display one of these mes- inactive keys. <<_._m=_=_v:_=u§mc==ama. has
sages ifthe InPtissetfora | Alarms active been set foratime, the o.Evsm s___.cm
time value. {urned off after the set time. Setting
bAd |For RTD, CURRENT, or the time to OFF causes the outputs to
InP  |VOLTAGE inpuis; input er- remain active, however UFL or OFL
rorhasoccurred. ForTHER- will still be displayed.
OPEn |MOCOUPLEinputsthermo- Correct or replace sensor. To reset
InP  |couple is open. use the INDEX & ENTER keys.
nsor may be defec- | Set point outputs | Correct or replace sensor, or any
_.%M_v =._.,wmm Mmm&m%ﬁm%vm:_smmﬁq inactive element in the control loop that may
onm.: orthe final powerout- |  Alarms active  [have failed. To resetuse the INDEX &
put device is bad. ENTERkeys, or press the ENTER key
while in the LPBr menu item.
i . The value setting
Sensor rate of change ex- | Set point outputs | Check the cause
m_w_% ceeded the uamam._msmn inactive may betoo slow forthe process, orthe
limits set for SEnC. Alarms active | sensorisintermittent. Toresetusethe
INDEX & ENTER keys.
i i ture
appears if the) Set point outputs |Correct the ms.w_ma temperal
ﬁ M”Wo__ow% ambient tem- active conditions. Ventilate the area of the
perature nearsspecification | - Alarms active cabinet or check for clogged air filters.
ends,-5°C (+23°F)or+50°C
(+122°F).
i i -ambient temperature
lank) |Area appears if the | Set point outputs Oo:&u the am
ﬁwm% 833__mﬁﬂvmagma tem- inactive conditions. Ventilate the area of the|
peratureexceedsspecifica- | ~ Alarms active |cabinetorcheckforclogged airfilters.
tion ends, -10°C (+14°F) or To reset use the INDEX & ENTER
+55°C (+131°F), keys.
CHEC [Check calibration appears | Set vos.. outputs
CAL |asanaltematingmessageif active .
the instrument calibration | Alarms active
nears folerance edges.
calibration ars | Set point outputs ) .
M‘Mﬂammz-r 3%88%“3 inactive Remove the _@EBQE for service
instrument calibration ex-| Alarms active | and/ or recalibrafion. Toresetuse the
ceeds specification. INDEX & ENTER keys.
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: SP1, SP2 AND
DISPLAY MEANING ALARM OUTPUTS ACTION REQUIRED
No displays | Both displays are blank. | Set points inactive | Checkthatthe powersupplyison, or
lighted |Instrument may not be] Alarms inactive | that the extemnal fuses are good.
getting power, orthe sup-
ply voltage is too low.
FAIL Fail test appears upon| Set points inactive | Press the INDEX key to display the
tESt power up if the intemal{ Alarms inactive | following messages: FACt dFLt:
diagnostics detect a fail- Memory may be corrupted. Press
ure. This message may the ENTER key and the DOWN
occur during operation if ARROW key to start the factory
afailure is detected. Dis- default proceedure. Re-check
plays flash. controller programming. bAd A-d:
TheA/D boardisbad, retumtofactory.
rEt FACt: Can not recover from
error, return to factory for service.
CHEC | The difference between| Set points inactive Program parameter within the
SCAL  |scalelowand scale high| Alarms inactive | allowed count range.
or is programmed for more
CHEC |[than 11,998 or less than
SCAH | 100 counts during pro-
gramming of the voltage
or current ranges.
CHEC 8P1, | One or more of these| Set points inactive | Checkthateach ofthe setpoinisare
CHEC #SP1, | messages will appear| Alarms inactive | withinSPL, SPH range, orreprogram
CHEC SP1d, | upon power up if any of SPLand/or SPH values to be at or
CHEC SP2, |these set points or differ- beyond the set points values found
CHEC SP2d, | entials are set outside of in error. Do not exceed the range
CHEC ALLo, | the SPLorSPHvalues, or ends (SCAL or SCAH).
CHEC ALHi, | therangeends (SCAL or
or SCAH).
CHEC CFSP
CHEC [ Thismessageappearsat| Set points inactive | Correct the SPL or SPH values by
SPL power up if SPL or SPH|  Alarms inactive | programming new values.
or values are programmed CAUTION: The old values are
CHEC | aboveorbelowtherange retained when these messages
SPH ends (SCAL or SCAH). appear during set point
This message also ap- programming.
pears if one or more set
points are set above or
below SPL or SPHduring
normal programming.
CHEC POL | This message appearsif| Set points active | Correct the POL or POH by
or the POL or POH values| ~ Alarms active | programming new values.
CHEC POH {are incorrectly pro-
grammed.
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CONFIGURATION MENU

AVE BEEN
DO NOT ENTER THE CONFIGURATION MENU UNLESS YOU H.
INSTRUCTED TO BY ANOTHER PART OF THESE _zm._.mco._._n”\_ﬂw.
INCORRECT ENTRY OF DATA IN THE CONFIGURATION MENU
PREVENT YOUR CONTROL FROM OPERATING PROPERLY.

If re-configuration is required, follow the instructions below.

i i i i i . The configuration for
The Configuration Menu is used to quickly configure the instrument. T
your vm&mc_mq model is shown on the Model / Serial _mum_._oo.m~3 on the top of ﬁm
instrument housing. A label found inside on the right printed circuit board only shows the

hardware configuration and options.

The numbers shown are defined as follows:

Hardware Op
_,\_o%_ aﬁD _H_ D;l_‘_lu |

tions |l_
]
Configuration |||~
ml_u OO0l
‘ 7||>_m=.= State

Input Type ||H_L Alarm Action

Temperature Descriptor
‘ mm;_uw SP2 Action Alarm Type

The Hardware configuration code must not be changed as itdefinesthe _.ﬁ_dimwm %mﬂ%
specific instrument. All other configuration may be altered if necessary. ltis __Bﬂo :J e
the codes be correctly entered in order for the m:m__..ca.ma .6. E_.mo:o: properly. : M e
code number is entered for a particutar configuration item, it will not be accepte:

old configuration code will be retained.

To re-configure: ]
1. At uoi% up, simultaneously press and hold the INDEX & ENTER keys while the lamp

test or self test is displayed. Hold the keys down until Hrd1 appears. Adash appears
in the upper display. . )
2. Press :mw INDEX key to advance through the menu items. Pressing ”.:m _ZUmx. ﬂ
DOWN keys simultaneously wili back upto amenuitem. Stop atthe menuitemyouwis
hange. ] ] )
W_‘Mmm =_mm UP or DOWN key to select the desired Configuration Code from the following
chart.
Press ENTER to retain.

. Press INDEX to advance. o
If you do not want to retain the re-configuration, this is your last chance to returnto the

old configuration. Press ENTER at AcPt no to exit and retain the old configuration.

w

o
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CONFIGURATION CHART

Do not change Hrd1, Hrd2 or Hrd3 to codes different from those on the controller
labels. Codes in boldface type indicate factory defaults. See FACt dFLt.

DISPLAY| MENU ITEM CONFIGURATION CODE

Hrd1 | Alarm Hardwarej 0=NO 1=YES

Hrd2 Output A
Hardware

1=8SRLOGIC 3 =RELAY/LOGIC 5=CURRENT
2=10GIC/SSR 4 =LOGIC/RELAY 6 =VOLTAGE.

Hrd3 Output B 0=NONE 2 = LOGIC/SSR 4 = LOGIC/RELAY
Hardware 1=8SSRLOGIC 3= RELAY/LOGIC

OPH Option 942 = Fuzzy Logic Software .
Hardware 936 =Process Output 937 = Isolated 0 to 20mADC (Monitor)

948 = 4-Stage Set Point 992 = Serial Communications
If number flashes, option is NOT selected. Press ENTER to
select (number will not flash).

CnF1 Input Type 01=J1° 10=L0.1° 19 = RTD 1° (NIST)
02=J0.4° 11 =N{° 20 = RTD 0.1° (NIST)
03=K1° 12=N0.1° 21 = RTD 1° Ni
04=K0.1° 13=R1° 22 = RTD 0.1° Ni
05=E1° 14=S1° 23 =0to 20 mA
06=E0.1° 15=B1° 24 =410 20 mA
07=T1° 16=C1° 25=010 5 VDC
08=TO0.° 17=RTD1°(DIN) 26=1t05VDC
09=L1° 18 =RTD0.1° (DIN)

CnF2 Temperature | 0=NoDescriptor 2 =Degree C

Descriptor 1=DegreeF
CnF3 | SP1andSP2 | 0=SP1=0utputA, rev.act. (Single set paint Models)
* Action 1 = SP1 = Output A, dir. act. (Single set point Models)

2=SP1 uO:ﬁE?asmﬂ.“m_u»uO:ﬁﬁw..n_nmﬂ.
3 =8P1 = Output B, rev. act.; SP2 = Output A, dir. act.

4 =SP1 = OutputA, dir. act.; SP2 = Ouiput B, rev. act.

5 = SP1 =Qutput B, dir. act.; SP2 = Output A, rev. act.

6 =SP1 = OulputA, rev. act.; SP2 = Output B, rev. act.
7=S5P1 = Output B, rev. act.,; SP2 = OuiputA, rev. act.
8=S8P1 = OuiputA, dir. act.; SP2 = Ouiput B, a_n act.
9= 8P1 = Ouiput B, dir. act.; SP2 = Output A, dir. act.

CnF4 | AlarmType | 0=NoAlarm 4 = Deviation Low Alarm
1= Absolute High Alarm 5 = Absolute High - Low Alarms
2 =Deviation HighAlaim 6 = Deviation High - Low Alarms

3 = Absolute LowAlarm

CnF5 Alarm Action 0=NoAlam 4 = On - Off with Inhibit
1=0n-0ff 5 = Manual Reset with Inhibit
2 =Manual Reset with Power Interrupt

3 = Manual Reset without Power Interrupt

CnFé | Alarm State | 0=NoAlarm 3 = Close at SP, LED off
1=CloseatSBLED 4 =Open at SP, LED off
flashing

2 =0Open at SP, LED flashing
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SECURE MENU

Hold UP ARROW & ENTER for 5 Seconds. Press INDEX to change the
lower display. Press UP ARROW or DOWN ARROW to change the value
in the upper display.

SECr Security Code: See the Security Level Selection and the
Password Table in this manual, in order to enter the correct
password.

InP Input Type: Select one of the following. The Inputs are based on

four different groups; Thermocouples, RTD’s, Current, and
Voltage. If changing from one of these groups, the DIP switch
on the A/D circuit board will have to be changed to match that
particular group. Refer to the Input wiring section (above) for the
proper switch settings.
J-IC  Type “J” Thermocouple, Iron/Constantan (NIST)
CA  Type “K” Thermocouple ChromelVAlumel
E- Type “E” Thermocouple Chromel/Constantan
t- Type “T” Thermocouple Copper/Constantan
L- Type “L’ Thermocouple Iron/Constantan (DIN)
n- Type “N” Thermocouple Nicrosil/Nisil
r-13  Type “R” Thermocouple Pt 13%Rh/Pt
«  8-10 Type “S” Thermocouple Pt 10%Rh/Pt
b-° Type “B” Thermocouple Pt 6%RN/Pt 30%Rh
C- Type “C” Thermocouple W 5%Re/W 26%Re
P392 100 ohm Platinum (NIST 0.00392 ©/Q/°C).
1P38 1000 ohm Platinum (DIN 0.00385 Q/Q/°C).
P385 100 ohm Platinum (DIN 0.00385 ©/Q/°C).
Curr  DC Current Input 0.0 to 20.0 or 4.0 to 20.0 milliamperes.
VoLt DC Voltage Input 0.0 to 5.0 or 1.0 t0 5.0 volts.
- Reserved

The balance of the set up in the Secure Menu is as detailed in the
standard instruction book.

Calibration Instructions

To calibrate the 1000 ohm input (1P38) use the standard calibration
procedure for all CAL numbers except CAL5 and CAL6. In the
calibration chart use the resistance values of 107.24 ohms for CAL5 and
2988.73 ohms for CALS6. All other CAL numbers are setup as described
in the standard procedure.

For reference purposes 1000.00 ochms equals 32°F/0°C.

© Copyright 1994, Love Controls Division, Dwyer Instruments, Inc.
949-1254
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Addendum Instructions for Option 965

The setup and programming for 1600 Series controls with Option 965 are
the same as standard except for the following:

~ INPUT SELECTION DIP SWITCH LOCATION w
To change the input type, S _ =)
remove the Instrument from its i
housing. Grasp the front bezel
sides and pull forward to release . ©
itfrom the housing lock. Locate o o
the dip switch on the right pcb. 4 P

Determine the input type desired
and change the dip switch setting

THERMOCOUPLE INPUTS
as shown at the right. :

UUd
ity
00dd
Il
Junn

After changing input sel- 100 OHM RTD INPUTS
ection with the DIP switches, be
sure to change the InP menu
ftem in the Secure Menu.

1000 OHM RTD INPUT

VOLTAGE INPUT

CURRENT INPUT

WIRING

m &+ ® ® 6
100 & 1000
OHM ATD % Tic

®

For load and power
wiring, see standard
instruction book.
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CONFIGURATION CHART, CONT’D.

DISPLAY| MENU ITEM CONFIGURATION CODE
AcPt Accept no = Retain old Configuration. Press ENTER to exit.
Configuration | YES =Accept Configuration. Press ENTER fo exit.
id ## Factory Identification. Not for customer use.
FACt Factory default. Defaults Configuration to factory codes shown in
dFLt boldiace type in the chart above.

Waming: The Hardware Configuration will be cleared
and must be re-entered using the Hardware Configura-
tion codefoundontheModel/Seriallabel located onthe
top of the instrument housing. The configuration menu
cannotbeexiteduntilvalid Hardware codes areentered.

if factory default is desired, simultaneously press the ENTER &

DOWN ARROW keys.
input Ranges
Thermocouple Types
TypedJorL Type K Type E ._.<.vo T
Input Type Iron- Chromel- Chromel- Copper-
! Constantan Alumel Constantan Constantan
1°F | -100 to +1600 -200 to +2500 -100 to +1800 -350 to +750
Temperature | q°C -73 10 +871 -129 10 +1371 -73 10 +982 -212to +398
Range & Unit | o.15F |100.0 10 +990.0 |-190.0 t0 +990.0 |-100.0 t0 +890.0 |-180.0t0 +750.0
of measure |g.1°C |-73.0to +871.0 |-128.0t0 +990.0 | -73.0 to +982.0 [-212.0 0 +398.0
TypeN
Type R Type S Type B Type C ] J
PT d< %.xv RH- PT 10% RH- PT 6% RH- W 5% RE- Ni 0._‘0 .m__.
PT PT PT 30% RH W 26% RE Ni Sil
-100 to +2372
Temperature | 1°F 010 3200 0 to 3200 +7510 +3308 0o 4208
mmzmvo &Unit | 1°C -17t0 +1760 -17 to +1760 +24 10 +1820 -17 to +2320 A.N% %. MHMMW o
of measure w“m . . . Lo -73.010 +990.0
RTD Types .
® 100 Ohm Platinum | 100 Ohm Platinum | 120 Ohm Nickel
0.00385 DIN Curve | 0.00392 NIST Curve| Love Cal. 105
Love Cal. 106 Love Cal. 104
- 1607 -112to +608
erature | 1°F -328 to +1607 32810 + 1
Mwﬂ_oum &Unt| 1°C -200 to +875 -200 1o +875 -80 to +320
¢ measure |0.1°F -190.0 to ©90.0 -190.0 to 990.0 -112.0 10 +608.0
° 0.1°C| -190.0t0+875.0 -190.0 to +875.0 -80.0 to +320.0

Current and Voltage Type !
scalable from 100 to 11,999 counts wit

s 0to 20 mADC, 4 to 20 mADC, Oto 5VDC, or 110 5VDC;
h adjustable decimal point placement.
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SPECIFICATIONS

Selectable Inputs: Thermocouple, RTD, current or voltage.

Input Impedance:
Thermocouple = 3 megohms minimum. RTD current = 200 pA.
Current = 249 ohms. Voltage = 5000 ohms.

Set Point Range: Selectable.

Displays: Two 4 digit, 7 segment 0.3" high LED's. PV red, SV green,

Control cI’\etl:ﬁon: Reverse (usually heating), Direct (usually cooling) selectable for single or dual set point
models.

Proportional Band: 6 to 5000 °F or equivalent °C for temperature inputs. 6 to 9990 counts for curment or
voltage inputs.

Reset Time (Integral): Off or 0.1 to 99.9 minutes.

Rate Time (Derivative): Off or 0.01 o 99.99 minutes.

Cycle Rate: 2 to 80 seconds,

Approach Rate: Off to 99.99 minutes.

On - Off Differential: Adjustable 1° F to full scale in 1° steps (equivalent °C}), or 1 count to full scalein 1 count
steps for current and voltage inputs.

Alarm On - Off Differential: 2° F or equivalent in °C, or 2 counts.

Accuracy: +0.25% of span, +1 least significant digit.

Resolution: 1 degree, 0.1 degree, or 1 count.

Line Voltage Stability: +0.05% over the supply voltage range.

Temperature Stability: 4uV/°C (2.3 V/°F) typical, 8 pV/°C (4.5 UVoF) maximum.

Common Mode Rejection: 140 db minimum at 60 Hz.

Normal Mode Rejection: 65 db typical, 60 db at 60 Hz.

Isolation: Relay and SSR outputs are isolated. Current, voltage, and logic outputs must not share common
grounds with the input.

Supply Voltage: 100 to 240 VAC, nom., +10-15%, 5010 400 Hz. single phase; 13210 240 VDC, nom., +10
-20%. This applies {o the instrument power only.

Power Consurnption: SVA maximum.

Operating Temperature: -10 to +55 °C (+14 10 131 °F).

Storage Temperature: -40 to +80 °C (-40 fo 176 °F).

Humidity Conditions: 0 to 90% up to 40 °C non-condensing 10 to 50% at 55 °C non-condensing.

Memory Backup: Non-volatile memory. No batteries required.

Control Output Ratings:
1. SSR, 3.5 A@ 250 VAC at 25 °C. Derates to 1.25A@ 55 °C.
2. Relay, Form Acontact (SPST), 3A@ 250 VAC resistive; 1.5A@ 250 VAC inductive; Pilot Duty Rating:

250VA,2A@ 125 VAC or 1 A@ 250 VAC.

3. Alarm Relay, Form A contact (SPST). Same rating as control relay (2) above.
4. Current ( non-isolated), 0 to 20 mA across 600 chms maximum.
5. Voltage (non-isolated), 0to 10 VDC across 500 ohms minimum.
6. Logic (non-isolated), 5 VDC @ 25 mA.

Panel Cutout: 45 mm x 45 mm (1.775" x 1.775").

Depth Behind Mounting Surface: 115.3 mm (4.54").

Weight: 227 g (8 02).

Agency Approvals: UL E83725, CSA LR40125.

Front Panel Rating ( for indoor, non-hazardous focations): Meets UL 2, 3R, 3S, and 12 ratings.

LIMITED WARRANTY
Love Controls Corporation warrants to the Buyer that any equipment sold will be free from defects in material or
workmanship. If, atany time within sixty (60) months after shipment of 1600 Series Controls or within three (3) months
after shipment of thermocouples, or other assemblies or parts, the Seller is notified of such defect and the defective
item is returned to Seller by Buyer, transportation prepaid, for examination, the Seller will, at his option, either repair
or replace the defective items.

This warranty shall be effective only if installation and maintenance is in accordance with Sellers instructions and the
defect is not caused by shipping damage, misuse or abuse by the Buyer. There are no other warranties, written, oral,
orimplied. The liability of the Seller is limited fo the repair or replacement of the defective item as above set forth.

Items which wear or are perishable by misuse are not warranted. These include, but are not limited to, relays, contact
points, lamps, LED's, load SCR's, SSR's and triacs.
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