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MODEL DLC - DUAL LOOP CONTROLLER
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BULLETIN NO. DLC-X
DRAWING NO. LP0495
EFFECTIVE 11/99

® MODULAR BUILDING BLOCK FOR MULTI-ZONE PROCESS CONTROL
® TWO INDEPENDENT PID CONTROL LOOPS
@ PID CONTROL WITH REDUCED OVERSHOOT

@ UNIVERSAL INPUTS ACCEPT TC, RTD, 0-10 V and 0/4-20 mA
SIGNALS

® ON DEMAND AUTO-TUNING OF PID SETTINGS
® TWO DC ANALOG OUTPUTS (OPTIONAL)

o WINDOWS™ CONFIGURATION SOFTWARE

® RS485 MODBUS™ PROTOCOL

C€

GENERAL DESCRIPTION

The Model DLC, Dual Loop Controller, is a full featured, DIN rail mounted,
dual input PID controller. The DLC is designed as a modular building block for
multi-zone process control applications. The controller has two independen
“A” & “B” input channels. Each channel’s input can be configured to accept a
wide range of thermocouple, RTD, 0-10 V, 0/4-20 mA, or resistive signals. The
two time-proportioning or DC Analog outputs can be programmed to control
two independent processes. The two alarms per channel can be configured f
various alarm modes, or provide a secondary control output for heat/coo]
applications.

The control and alarm outputs are N channel open drain MOSFETSs capabl
of switching up to 1 Amp DC. For applications requiring larger loads, several
DIN rail mount relays are available.

The controller operates in the PID Control Mode for both heating and
cooling, with on-demand auto-tune, that establishes the tuning constants. TH
PID tuning constants may be fine-tuned through the serial interface. The
controller employs a unique overshoot suppression feature, which allows th
quickest response without excessive overshoot. The controller can b
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transferred to operate in the Manual Mode, providing the operator with direc

4.06 (103)

control of the output, or the On/Off Control Mode with adjustable hysteresis.

The controller’s high density packaging and DIN rail mounting saves time SAFETY SUMMARY
and panel space. The controller snaps easily onto standard top hat (T) profile aj safety related regulations, local codes and instructions that appear in the
manual or on equipment must be observed to ensure personal safety and to
prevent damage to either the instrument or equipment connected to it. If

DIN rails.

ALARMS
The DLC’s two solid-state alarms can be configured independently for
absolute high or low acting with balanced or unbalanced hysteresis. They ca

also be configured for deviation and band alarm. In these modes, the alarm

equipment is used in a manner not specified by the manufacturer, the protection

Hrovided by the equipment may be impaired.

Do not use the controller to directly command motors, valves, or other

trigger values track the setpoint value. Adjustable alarm trip delays can be use@Ftuators not equipped with safeguards. To do so can be potentially harmful to

for delaying output response. The alarms can be programmed for Automatic

dpersons or equipment in the event of a fault to the controller. An independent

Latching operation. Latched alarms must be reset with a serial command. And redundant temperature limit indicator with alarm outputs is strongly

standby feature suppresses the alarm during power-up until the temperatu

Irgcommended.

stabilizes outside the alarm region. The outputs can also be manually controllg
with register commands.

COMMUNICATIONS
The RS485 serial communications allows the DLC to be multi-dropped, with
Baud rates up to 38400. The CBPROO007 programming cable converts th

JAN

CAUTION: Read complete
instructions prior to installation
and operation of the unit.

/N

CAUTION: Risk of electric shock.

RS232 port of a PC to RS485 and is terminated with an RJ11 connector. The |
directional capability of the CBPROO0O07 allows it to be used as a permanen
interface cable as well as a programming cable.

tOI-'\’DEI-'\’ING INFORMATION

SOFTWARE
The DLC is programmed with Window$ based SFDLC software. The
software allows configuration and storage of DLC program files, as well as

calibration. Additionally, all setup and control parameters can be interrogate

and modified through MODBUS register and coil commands.

ANALOG OUTPUT OPTION

The optional dual DC Analog Output (10 V or 20 mA) can be independently

configured and scaled for control or re-transmission purposes. These outpu
can be assigned to separate channels, or both outputs can be assigned to

same channel. Programmable output update time reduces valve or actuat

MODEL NO. [ DESCRIPTION PART NUMBER
Dual Loop Controller DLCO00000
bLe Dual Loop Controller w/ 2 Analog Outputs | DLC01000
SF PC Configuration Software for Windows™ SFDLC
CBPRO | Programming Interface Cable CBPRO007
CBJ Cable RJ11 to RJ11 (6 inch jumper) CBJ11BD5
DRR RJ11 to Terminal Adapter DRRJ11T6
P89 Paradigm to RJ11 Cable P893805Z
See our RSRLYB, RLY6, and RLY?7 literature for details on DIN rail
mountable relays.

activity.

For Sales and Support, Contact Walker EMD -« Toll-free: (800) 876-4444 * Tel: (203) 426-7700 « Fax: (203) 426-7800 * www.walkeremd.com



SPECIFICATIONS

1.

w

6.

7.

8.

POWER:
18 to 36VDC, 13W

(4 W if +24 VDCOutput excitation is unused)
24VAC, +10% 50/60 Hz, 1¥A

(7 VA if +24 VDC Output excitation is unused)

.+24 VDC OUTPUT POWER: 24 VDC, +15%, -5%, 200 mA max

MEMOR Y: Nonvolatile EZPROM retains all programmable parameters.

.INPUT:

Sample Time: 100msec (9.8Hz)

Failed Sensor ResponseOpen or shorted (RO only) sensor coils
indication, error code returned in Procesdué

Common Mode Rejection >110 dB, 50/60Hz

Normal Mode Rejection >40 dB, 50/60 Hz

Temperature Coeficient: 0.013%/°C

Overvoltage 50VDC max

Step Response ime: 300 msec typ., 40Msec max

. THERMOCOUPLE INPUTS :

9. ISOLATION LEVEL : 500 V @ 50/60 Hz, for one minute (50working)

between:
Ch A Input and all Control & Alarm Outputs
Ch B Input
RS485/Analog Outpit
Power Supply
Notes:
1Ch A Input and All Control/Alarm Outputs share the same common
2RS485 and Analog Outputs are not internally isolated and must not share
the same common (i.e., earth ground).

10. SERIAL COMMUNICA TIONS:

Type: RS485; RU and ASCII MODBUS modes

Baud: 300, 600, 1200, 2400, 4800, 9600, 19200, and 38400

Format: 7/8bits, odd, even, and no parity

Transmit Delay: Programmable: Seed@nsmit Delay explanation.

Transmit Enable (TXEN): (primarily for 20 mA loop converter) open
collector Vo = 10VDC max, V. = 0.5VDC @ 5mA max current limit

11. A/D CONVERTER: 16 bit resolution

12.CONTROL AND ALARM OUTPUTS :

Types T, E, J, K, R, S, B, N, C, lineanV

Input Impedance: 20 MQ

Lead Resistance Hect: 0.25pV/Q

Cold Junction Compensation Less than +1°C typical (+1.5°C max) over
0 to 50°C ambient temperature range or less than +1.5°C typical (2°C
max) over -20 to 65°C maximum ambient temperature range.

Resolution 1° or 0.1° for all types

TYPE MEASUREMENT WIRE COLOR

RANGE ANSI BS 1843

T -200 to +400°C (+) Blue (+) White
-328 to +752°F (-) Red (-) Blue

£ -200 to +750°C (+) Violet (+) Brown
-328 to +1382°F (-) Red (-) Blue

J -200 to +760°C (+) White (+) Yellow
-328 to +1400°F (-) Red (-) Blue

K -200 to +1250°C (+) Yellow (+) Brown
-328 to +2282°F (-) Red (-) Blue

0 to +1768°C (+) White
R +32 to +3214°F No Standard () Blue
0 to +1768°C (+) White
S +32 to +3214°F No Standard () Blue

B +149 to +1820°C No Standard

+300 to +3308°F No Standard

N -200 to +1300°C (+) Orange (+) Orange
-328 to +2372°F (-) Red (-) Blue
Cc 0 to +2315°C

No Standard No Standard

W5/W6 +32 to +4199°F
mV -10 mV to 65 mV N/A N/A
RTD INPUTS:
Type: 2 or 3 wire
Excitation: 150pA
Lead Resistance15Q max
Resolution 1 or 0.1° for all types
TYPE INPUT TYPE RANGE
’ _ -200 to +600°C
385 100 Q platinum, Alpha = .00385 -328 to +1100°F
’ _ -200 to +600°C
392 100 Q platinum, Alpha = .003919 -328 to +1100°F
. _ -80 to +215°C
672 120 Q nickel, Alpha = .00672 112 to +419°F
ohms Linear Resistance 0to 320 Q

TEMPERATURE INDICATION ACCURACY : + (0.3% of span, +1°C).
Includes NIST conformity cold junction efect, A/D conversion errors,
temperature co@€ient and linearization conformity at 23 °C after 20 minute

warm up.
PROCESS INPUT:
ACCURACY * MAX
INPUT RANGE (18 to 28°C) IMPEDANCE | CONTINUOUS | RESOLUTION
(10 to 75% RH) OVERLOAD
10 vDC 0.10% of reading
(-1 to 11) +0.02 V 1 MO sov Lmv
20 mA DC | 0.10% of reading
(-2 to 22) +0.03 mA 0o 100 mA 1uA

* Accuracies are expressed-apercentages after 20 minute warm-up.

Type: Non-isolated switched DC, N Channel open drain MOSFET
Curr ent Rating: 1 A max

VDS ON- 0.3V @ 1A

VDS MAX - 30 VvDC

Offstate Leakage Curent: 0.5 mA max

13.MAIN CONTROL :

Control: PID or On/Of

Output: Time proportioning or DC Analog

Cycle Time: Programmable

Auto-Tune: When selected, sets proportional band, integral time, derivative
time values, and output dampening time

Probe Break Action: Programmable

14.ALARM : 1 or 2 alarms

Modes
Manual (through register/coil)
Absolute High Acting (Balanced or Unbalanced Hysteresis)
Absolute Low Acting (Balanced or Unbalanced Hysteresis)
Deviation High Acting
Deviation Low Acting
Inside Band Acting
Outside Band Acting
Reset Action Programmable; automatic or latched
Standby Mode Programmable; enable or disable
Hysteresis Programmable
Sensor Fail ResponseéUpscale

15. COOLING : Software selectable (overrides Alarm 2).

Control: PID or On/Of

Output: Time proportioning or D@&nalog
Cycle Time: Programmable

Proportional Gain Adjust: Programmable
Heat/Cool Deadband Overlap Programmable

16. ANALOG DC OUTPUTS: (optional)

Control or retransmission, programmable update rate from 0.1 to 250 sec
Step Response ime: 100 msec

OUTPUT RANGE** A(g.:gct:)RZAécjg)* COMPLIANCE RI(ETSYC:::g;IL?N
(10 to 75% RH)
0to 10V o1 ffsgs 10 KQ min 1/18000
0to 20 mA 0.10% 1S | 500 2 max 1/18000
410 20 mA 0.10% 1S | 500 2 max 1/14400

* Accuracies are expressed-apercentages after 20 minute warm-up.

** Qutputs are independently jumper selectable for either 10 V or 20 mA.
The output range may be field calibrated to yield approximate 10%
overrange and a small underrange (negative) signal.

17.ENVIRONMENT AL CONDITIONS:

Operating Temperature Range -20 to +65°C
Storage Temperature Range -40 to +85°C
Operating and Storage Humidity. 85%

noncondensing, from -20 to +65°C
Altitude : Up to 2000meters

max relative humidity



18. CERTIFICA TIONS AND COMPLIANCE : 19. CONSTRUCTION: Case body is black high impact plastic. Installation

SAFETY Category |, Pollution Degree 2.
EN 61010-1, IEC 1010-1 20.CONNECTIONS: Wire clamp screw terminals. Removable terminal blocks.
Safety requirements for electrical equipment for measurement, controloq MOUNTING : Snaps on to standard DIN style top hat (T) profile mounting
and laboratory use, Part | rails according to EN50022 -35 x 7.5 and -35 x 15.

ELECTROMAGNETIC COMP ATIBILITY
Immunity to EN 50082-2

22.WEIGHT : 10.5 oz. (298 g.)

Electrostatic dischge EN 61000-4-2 Level 3; 8 kV ait
Electromagnetic RF fields EN 61000-4-3 Level 3; 10 V/m
80 MHz - 1 GHz
Fast transients (burst) EN 61000-4-4 level 4; 2 kV 1/O
Level 3; 2 kV power
RF conducted interference EN 61000-4-6 Level 3; 10 V/rms

150 KHz - 80 MHz
Power frequency magnetic fields  EN 61000-4-8 Level 4; 30 A/m
Simulation of cordless telephone ENV 50204 Level 3; 10 V/m

900 MHz + 5 MHz

200 Hz, 50% duty cycle
Emissions to EN 50081-2
RF interference EN 5501 Enclosure class A

Power mains class A

L This controller was designed for installation in an enclosuceavbid
electrostatic dischge to the unit in environments with static levels above
6 kV, precautions should be taken when the device is mounted outside an
enclosure. When working in an enclosure (ex. making adjustments, setting
switches etc.), typical anti-static precautions should be observed before
touching the controller
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EMC INSTALLATION GUIDELINES
Although this controller is designed with a high degree of immunity to
Electromagnetic Interference (EMI), proper installation and wiring methods

must be followed to ensure compatibility in each application. The type of the4.

electrical noise, source or coupling method into the controller may fleeedh

for various installations. The controller becomes more immune to EMI with

fewer 1/O connections. Cable length, routing, and shield termination are very
important and can mean thefdilence between a successful or troublesome

installation. Listed are some EMC guidelines for successful installation in an
industrial environment.

1. Use shielded (screened) cables for all Signal and Control inputs. The shield

3.

Signal or Control cables within an enclosure should be routed as far away as
possible from contactors, control relays, transformers, and other noisy
components.
In extremely high EMI environments, the use of external EMI suppression
devices, such as ferrite suppression coresféstafe. Install them on Signal
and Control cables as close to the controller as possible. Loop the cable
through the core several times or use multiple cores on each cable for
additional protection. Install line filters on the power input cable to the
controller to suppress power line interference. The following EMI
suppression devices (or equivalent) are recommended:

Ferrite Suppression Cores for signal and control cables:

Fair-Rite # 0443167251 (Red Lion Controls # FCOR0000)

(screen) pigtail connection should be made as short as possible. The

connection point for the shield depends somewhat upon the application.

Listed below are the recommended methods of connecting the shield, in order

of their efectiveness.

a. Connect the shield only at the DIN rail where the controller is mounted to
earth ground (protective earth).

b. Connect the shield to earth ground at both ends of the cable, usually when
the noise source frequency is oveviHz.

c. Connect the shield to common of the controller and leave the other end o%-
the shield unconnected and insulated from earth ground.

. Never run Signal or Control cables in the same conduit or raceway with ACS-
power lines, conductors feeding motors, solenoids, SCR controls, and
heaters, etc. The cables should be run through metal conduit that is properly
grounded. This is especially useful in applications where cable runs are long
and portable two-way radios are used in close proximity or if the installation

TDK # ZCAT3035-1330A
Steward # 28B209-0A0
Line Filters for input power cables:
Schafner # FN610-1/07 (Red Lion Controls # LFILO000)
Schafner # FN670-1.8/07
Corcom # 1 VR3
Note: Refegnce manufacter’s instuctions when installing a line filter
Long cable runs are more susceptible to EMI pickup than short cable runs.
Therefore, keep cable runs as short as possible.
Switching of inductive loads produces high EMI. Use of snubbers across
inductive loads suppresses EMI.
Snubber: Red Lion Controls # SNUB000O.

is near a commercial radio transmitter

STEP 1 SETTING THE JUMPERS

The jumpers are accessible from the bottom of the contrdlEzdle-nose

pliers are needed to remove the jumpers. They should be set prior to installation. analog Output 1 and Analc~
To insure proper operation, the jumpers must match the controller softwareyytput 2 can be configured 1

configuration.

L

| Analog Output 2
Jumpers

—

Analog Output 1
Jumpers

Channel A
"~ Input Jumpers

SISICISISIS. SIS S

| | A | o | | R i W1

Channel B
Input Jumpers

o[]

ANALOG DC OUTPUTS (OPTIONAL)

voltage (V) or current (I V?2— oo
independent of each othéBoth ‘ |2+ OUtDUt 2 ‘
V/I + and V/I - jumpers of th Vo+ OO JumpersJ

same channel must be set for
same type of output signal.

[ M-Ed Analog |
Vi— oo

e gg Ovteet T
|vi+ @@ Jumpers |

iN,oTS o
Channel A and Channel B c M 10 i
be configured independent of e: | vV oo ‘
other Jumper position can | | 20mA OO Channel A |

ignored for thermocouple ai RTD \mput

millivolt inputs. L - _ _ J
10V OO i
‘ 20mA OO Channel B ‘
| RTD Input \
L _ il



STEP 2 INSTALLING THE CONTROLLER

INSTALLA TION

The controller is designed for attachment to standard DIN style top hat (T)
profile mounting rails according to EN50022 -35 x 7.5 and -35 x 15. The
controller should be installed in a location that does not exceed the maximum
operating temperature and provides good air circulation. Placing the controller
near devices that generate excessive heat should be avoided.

T Rail Installation

To install the DLC on a “T” style rail, angle the controller so that the top
groove of the mounting recess is located over the lip of the top rail. Push the
controller toward the rail until it snaps into place.rémove a controller from
the rail, insert a screwdriver into the slot on the bottom of the contratidmpry
upwards until it releases from the rail.

STEP 3 WIRING THE CONTROLLER

WIRING CONNECTIONS

All conductors should meet voltage and current ratings for each terminal. Also, cabling should conform to appropriate cftgjodards
installation, local codes and regulations. When wiring the controiter the numbers on the label to identify the position number with the
proper function. Strip the wire, leaving approximately 1/4" (6 mm) of bare wire exposed. Insert the wire into the terntightearttie screw
until the wire is clamped tightlyfPull wire to verify tightness.) Each terminal can accept up to one WA3 @&.55 mm), two #18 WG (1.02
mm), or four #20 AVG (0.61 mm) wires.

24 VAC POWER 18 to 36 VDC POWER
CONTROLLER POWER CONNECTIONS
For best results, the power should be relatively “clean” and within the ™l —
specified limits. Drawing power from heavily loaded circuits or from circuits — = DC-
that also power loads that cycle on and should be avoided. It is
recommended that power supplied to the controller be protected by a fuse or + — DC+
circuit breaker
TBA TBA
INPUT CONNECTIONS
RTD and Resistance * Thermocouple and Millivolt Voltage or Current
Exc./ _p © 0—-10V, 0—20mA O] 0—-10V, 0—20mA DC+ O] 0—10V, 0—20mA
Jumper %) RTD EXC. RTD EXC. %) RTD EXC.
Sense —m- E TC+ OR RTD TC+ Ol 7c+ 0R RTD E TC+ OR RTD
[N
~ ~ ~
Sense —#= X INPUT COMMON TC— INPUT COMMON DC— 7§ INPUT COMMON
CHA = Terminals 4,5 & 6 CHA=Terminals 4,5 &6 — CHA = Terminals 4,5 & 6
TBB Chib=Terminals 1,2 &3 TBB cHB=Terminals 1, 2 & 3 TBB CHB=Terminals 1,2 &3
2 Wire Current Signal Requiring DLC  Excitation ** 3 Wire Current or V oltage Signal Requiring DLC  Excitation **

0—10V, 0—20mA
RTD EXC.

TC+ OR RTD

0—10V, 0—20mA
RTD EXC.

=== +24VDC ouT INPUT COMMON === +24VDC ouT Lomm INPUT COMMON
(200 mA max) (200 mA max)
TBA TBB TBA TBB
CHA = Terminals 4,5 & 6 CHA=Terminals 4,5 &6
CHB=Terminals 1,2 & 3 CHB=Terminals 1,2 & 3

* For two wire RIDs, install a copper sense lead of the same gauge and length @Ptleafs. Attach one end of the wire at the probe and the other end to input
common terminal. Complete lead wire compensation is obtained. This is the preferred method. If a sense wire is not gseal juhgretA temperature déet
error will exist. The error may be compensated by programming a temperdsete of

** +24 VDC OUT (Terminal 3) shares common with Ch A Inputs & All Control/Alarm Outputs.



CONTROL AND ALARM OUTPUT CONNECTIONS

Load Power from DLC
External Controller Power

* Toad— E AL2/0P2
ot [oaa— E AL1
o {Toad— oP1

OUTPUT COMMON

[+] B4

200 A o)

~ = DC- / (AC)

Cf\g + = DC+ / (AC)
TBA

CHA =Terminals 5, 6, & 7
CH B = Terminals 8, 9, & 10

Separate External Power
For Load and Controller

* Toad— E
* Toad— E

+

TBA

CH A =Terminals 5, 6, & 7
CH B = Terminals 8, 9, & 10

AL2/0P2

AL1

OP1

OUTPUT COMMON
== +24VDC OouUT

~

DC— / (AC)

= DC+ / (AC)

Combined External Power
For Load and Controller

* Toad—= E AL2/0P2
ot [Toaa— E AL
< oP1

OUTPUT COMMON

= +24VDC OuT

~ DC- / (AC)

= DC+ / (AC)

TBA

CHA=Terminals 5, 6, & 7
CH B = Terminals 8, 9, & 10

ANALOG DC OUTPUT CONNECTIONS

DEFAULT SER

IAL SETTING CONNECTIONS
If the serial settings are unknown

— E ouT - hf* DEFAULT SERIAL or forgotten, they can be reset to the
TTI '
Controller, o ANALOG OUTPUT | SETTING factory defaults by connecting the
Recorder | 0-10V, 0(4)-20mA | Serial Default terminal 7 to Input
o OV £ i INPUT COMMON Common terminal 4 with a jumper
and then cycling powerRemove
Output 1 = Terminals 8 & 9 TBB TBB jumper after cycling power
Output 2 = Terminals 10 & 11 Defaults:  Protocol:  RTU Data Bits: 8
Note Analog Outputs & RS485 amot internally isolated and must not Address: 247 Parity: none
shae the same common (i.e., gaground). Baud Rate: 9600
RS485 SERIAL CONNECTIONS RJLY DLC |
There are two modular connectors located on the front for paralleling | 1 |Notused
communications. For single device communications, either connector can be 2 B-
used. Reverse A+ and B- wiring for Red Lion Control Paradigm products. An
RS485 to RS232 converter is available from Red Lion Controls. 3 A+
The CBPROO007 programming cable converts the RS232 port of a PC tc| 4 COMM
RS485 and is terminated with an RXbnnectarThe bi-directional capability DD
of the CBROO007 allows it to be used as a permanent interface cable as well ¢| 5 TXEN
a programming cable. 6 Not used DLC CONNECTOR

STEP 4 IDENTIFYING THE LEDs - LED FUNCTIONALITY

On power-up, all LEDs are turned on briefly in an alternating pattern to allow visual check d@ih&dnality.

CONDITION PRIORITY

PWR/COMM

CHAALM

AUTOTUNE CH B ALM

Power Applied

1

On

Communicating

Flashing

OP1 On (Channel A) **

OP1 On (Channel B) **

AL1 On (Channel A) *

AL1 On (Channel B) *

AL2 On (Channel A) *

AL2 On (Channel B) *

OP2 On [Cool](Channel A)

OP2 On [Cool](Channel B)

Auto-Tune On (Channel A)

Auto-Tune On (Channel B)

Input Error (Channel A)

Input Error (Channel B)

Slow Flashing

Slow Flashing

Calibration Mode

Nfwlwlwlw|a[la| || B[] B[

On

On

Checksum Error

=

Slow Flashing

Slow Flashing

Slow Flashing

Slow Flashing

Slow Flashing

* If AL1 & AL2 outputs are on at the same time, the ALM annunciator will alternate between On and Fast Flashing every %2 second.
** |f OP1 and AL2/OP2 (configured for cool) outputs are on at the same time, the annunciator will only show the OP1 state. The OP2 state is only shown when OP1 is off.

6



STEP 5 INSTALLING SFDLC (Software for DLC)

Insert the SFDLC diskette into the A: or B: drive. Then Run
ANSETUP (or BASETUP) to install RLCPro onto the hard drive. An
icon labeled RLCPro will be created under the group RLCPro.

RLCPra

e 0 &

| M5 Ly

STEP 6 PROGRAMMING - Getting Started

T T
S8 1 B
[e3] E_I R ¥ Microzoft 'whiord ‘ [ ———
i 15-DOS Prompt [ e ety 4
Ez?; Log Off Jesseh... B vueprox2 &P Legend Help iy You will be prompted to
< IS &) windows Explorer 42 RLCPr Help select the proper device,
k Shut Down... B5RLCPa | EAF LR
Run RLCPro by double-clicking the icon, or use the start menu. A
|| Coast |
FARLCPro T |

File Setings Help

= et T et ]
Crl+M

pen. . Ctrl+0

Use the FILE pull-down menu R T e S —
to select a NEW file. and then the model. |
Upload Chrl+LJ
T

ST T Note: The egister numbers coespond to (Channel A/Channel B).

__. - The Auto-Tune procedure of the controller sets the Proportional Band, Inteignal Derivative Tme,

T — Digital Filter, Control Ouput Dampeningiffie, and Relative Gain (Heat/Cool) values appropriate to the

f’ P i [ ] characteristics of the process.

E..,. ,:: :: 1 Proportional Band (40007/40023)Proportional band, entered as percent of full input range, is the band from
Bk Pl | k the setpoint where the controller adjusts the percent output power based on how close the process value |
B = - to the setpoint. For temperature inputs, the input range is fixed per the entered thermocotpléypeR

. B P 8 ] For process inputs, the input range is théedéhce between the entered Process Low Scalhge\and the

Ay ol bl 4 Process High Scalingalue. The proportional band should be set to obtain the best response to a process

S [ . disturbance while minimizing overshoot. A proportional band of 0.0% forces the controller intof On/Of
. | Control with its characteristic cycling at setpoint.

“un LomenE

Integral Time (40008/40024)Integral time is defined as the time, in seconds, it takes the output power due to

integral action alone to equal the output power due to proportional action alone during a constant prod&ssomgas the error exists,
integral action repeats the proportional action each integral time. Integral action shifts the center point positionpmrttemal band
to eliminate error in the steady state. The higher the integral time, the slower the response. The optimal integralttoheteisriesd
during PID Tuning. If time is set to zero, the previous Integral output power value is maintairfiget Rdwer can be used to provide

Manual Reset. Integral Action can be disabled by writing a ‘1’ to the Disablgnaltérction register (40044/40052).

Derivative Time (40009/40025)Derivative time, entered as seconds per repeat, is the time that the controller looks ahead at the rampin

error to see what the proportional contribution will be and it matches that value every Derivative time. As long as themamekists,

the Derivative action is repeated by Proportional action every derivative time. Increasing the derivative time helpzedrstabiponse,

but too high of a derivative time, coupled with noisy signal processes, may cause the output to fluctuate topejd@zglyoor control.
Setting the time to zero disables Derivative Action.

Control Mode (40041/40049)In Automatic Mode, the percentage of Output Power is automatically determined by PID of CQori®dl.

In Manual Mode, the percentage of Output Power is entered mark@ilynore information, see Control Mode Explanations Section.
Output Power (40005/40021)This parameter can only be changed by direct entry in Manual Mode. For more details on this paegneter

the Control Mode Explanations Section.

Offset Power (Manual Reset) (40010/40028j the Integral Tme is set to zero (Automatic Reset if),0f may be necessary to modify the
output power to eliminate errors in the steady state. Tieetqfower is used to shift the proportional band to compensate for errors in the

steady state. If Integral Action is later invoked, the controller will re-calculate the internal integral value to providlessutransfer

Auto-Tune Code (40013/40029Frior to starting Auto-line, this code should be set to achieve the necessary dampening level under PID

Control. When set to zero, it yields the fastest process response with possible overshoot. A setting of 2 yields themtmsesvita
the least amount of overshoot. If the Autor€ Code is changed, AutaxTe needs to be reinitiated for the changesfertathe PID

settings. Auto-tune is initiated by writing a ‘1’ to the AutorE start register (40040027). The Auto-Ine phase will be shown in

register (40012/40028). For more information, see RiBing Explanations Section.
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STEP 8 PROGRAMMING THE INPUT SETUP

Input Type (40101/40201)Select the proper input type from the pull down menu. Make sure the input

jumpers are set to match the input signal selection.
Scale (40102/40202)Select either degrees Fahrenheit or Celsius. Foresistance, voltage or current
e e T S | types, this has no fefct. If changed, check all temperature related values, as the DLC does not
Fa—— automatically convert these values.
1 D
~j bemfi | Resolution (40103/40203)For all Input pes except mMow (x1) resolution selects whole units of
o ke N measure. In these same modes, high (x10) resolution selects tenth of units of measure. For mV mode,
= ':F ] low selects tenths of mV and high selects hundredths offraWanged, be sure to check all parameters
| because the controller does not automatically convert related parameter values. For voltage or current
S | types, this has nofett.
Rounding (40104/40204)Rounding selections other than 1 cause the process value to round to the
nearest rounding increment selected. (For example, rounding of 5 causes 122 to round to 120 and 123
T to round to 125.) Rounding starts at the least significant digit of the process value. If the signal is

inherently jittery the process value may be rounded to a value higher than 1. If the range of the signal

exceeds the required resolution (for example, 0-J80but only 10psi resolution is required), a

rounding increment of 10 will &fctively make the reading more stable.

Digital Filtering (40105/40205) The filter is an adaptive digital filter that discriminates between measurement noise and actual process changes. If the
signal is varying too greatly due to measurement noise, increase the filter value. If the fastest controller responsediscneasiedhe filter value.

Span Correction (40106/40206)This value is the correction slope. A span of 1.0000 applies no correction. Span only applies to temperature sensor inputs.
Offset Correction (40107/40207)This value dkets the temperature value by the entered amoufsiet@nly applies to temperature sensor inputs.

Scaling Points (4011-40114/4021-40214) Low and high scaling points are necessary to scale the controller for process voltage and current inputs. Each
scaling point has a coordinate pair of input and process value entries. The process value will be linear between andstdhgnemrtiies up to the
limit of the input range. Reverse acting measurement can be accomplished by reversing the Input or Process entried). {liannbboverse the
input wires to change the action.p Bcale a 4-20 mA Input signal to provide process values of 0 to 100.00 (% in hundredths), the Input Low
(40113/40213) and Input High (404/40214) values would be 4000 and 20000 (0.001 mA resolution), and the Process L1dv40211) and Process
High (40112/40212) values would be 0 and 10000.

Process Decimal Point (Dec Pt) (402%/40215) The decimal point position is used to enable SFDLC display in desired engineering units for voltage and
current Process values. It is not used internally by the DLC.

STEP 9 PROGRAMMING THE SETPOINTS

T e T YN Setpoint (40002/40018)Enter the setpoint value. Deviation of Procesdu¥ (40001/40017) from

B el e setpoint value can be viewed in the Setpoint Deviation register (40006/40022).

oo o ThEman. o

| Low Limit (40108/40208) High Limit (40109/40209) The controller has programmable high and low
EEL T setpoint limit values to restrict the setting range of the setpoint. Set the limits so that the setpoint value
el . cannot be set outside the safe operating area of the process.

:b:m‘;-r?*- Lew L2 Ramp Rate (4010/40210) The setpoint ramp rate can reduce sudden shock to the process and reduce
L":_,’::_‘;;_, e I overshoot on startup or after setpoint changes, by ramping the setpoint at a controlled rate. The ramp
o ey s rate is in process units per minute, where a unit is the least significant digit of the process ntitge. W
al [ | a ‘0’ disables setpoint ramping. The Disable Setpoint Ramping register (40042/40050) can also be used

to disable ramping. The Setpoint Ramping In-Process register (40043/40051) will be a ‘1’ during

_ Fefmie e R L e setpoint ramping. While ramping is enabled, the Ramping Setpoint can be viewed in register
M. EeS (40045/40053).

P i ] Once the ramping setpoint reaches thgetasetpoint, the setpoint ramp rate disengages until the

setpoint is changed again. If the ramp value is changed during ramping, the new ramp rattetakds ef

the setpoint is ramping prior to starting AutorE, the ramping is suspended during Autod and then

resumed afterward using the present Process value as a starting value. Deviation and band alarms are
relative to the tayet setpoint, not the ramping setpoint. A slow process may not track the programmed
setpoint rate. At power-up, the ramping setpoint is initialized to the starting process value.

STEP 10 PROGRAMMING THE OUTPUTS

b e g Cycle Time (40116/40216) The cycle time, entered in seconds, is the combined time of an onfand of
o ";'fn__ cycle of a time proportioning control output OP1/OP2thWime proportional output, the percentage

fpen e e ~ ) of control power is converted into output on time of the cycle time value. (If the controller calculates
Lﬁb iy Bemi® — that 65% power is required and has a cycle time of 10 seconds, the output will be on for 6.5 seconds
s —_— e T and of for 3.5 seconds.) For best control, a cycle time equal to one-tenth of the process time constant,
S — oo s or less, is recommended. When using the DC Analog output signal for control, a setting of zero will
E e 1_'_“:: ';!. —_— keep output OP1 bfThe status of OP1 can be read through registers 40014/40030.

B o} ¥ e T 1 - Control Action (40117/40217) This determines the control action for the PID loop. Programmed for
— [ —— 5 direct action (cooling), the DLC output power will increase if the Process value is above the Setpoint

SR value. Programmed for reverse action (heating), the output power decreases when the &tecess V
3 = = above the Setpointaiue. For heat and cool applications, this is typically set to reverse. This allows
OPL1 to be used for heating, and AL2/OP2 to be used for cooling.

— RCRITAN




Power Low Limit (40118/40218) High Limit (40119/40219) These parameters may be used to limit controller power due to process disturbances
or setpoint changes. Enter the safe output power limits for the process. If Alarm 2 is selected for cooling, the rand®Gstrarh00%. At 0%,
both OP1 and OP2 arefpit 100%, OP1 is on; and at -100%, OP2 is on. When the controller is in Manual Control Mode, these limits da not apply

Sensor Fail Power Peset (40120/40220)his parameter sets the power level for the control outputs in the event of a sensor failure. If Alarm 2 is
not selected for cooling, the range is from 0% (OP1 output )lt@fl00% (OP1 output full on). If AL2 is selected for cooling, the range is from
-100 to +100%. At 0%, both OP1 and OP2 afgaif100%, OP1 is on; and at -100%, OP2 is on. The alarm outputs are upscale drive with an open
sensorand downscale drive with a shorted sens@D(Rnly), independent of this setting. Manual Control overrides the sensor fail preset.

Dampening Time (40121/40221)The dampening time, entered as a time constant in seconds, dampens (filters) the calculated output powe
Increasing the value increases the dampenifegteiGenerallydampening times in the range of one-twentieth to one-fiftieth of the corisoller
integral time (or process time constant) feetive. Dampening times longer than these may cause controller instability due to the addedtlag ef

On/Off Control Hysteresis (40122/40222)he controller can be placed in the Ori/Ofntrol Mode by setting the Proportional Band to 0.0%. The
On/Off Control Hysteresis (balanced around the setpoint) eliminates output chratieat/cool applications, the control hysteresis valieztsf
both Output OP1 and Output OP2 control. It is suggested to set the hysteresis band to 10 (Factory Setting) prior totst@utmeg After Auto-
Tune, the hysteresis band has rfeefon PID Control. On/@fControl Hysteresis is illustrated in the the Ori/Obntrol Mode section.

STEP 11 PROGRAMMING THE ALARMS

Alarm 1 and 2: The controller is equipped with two alarms for each channel. The status of these alarms

Absolute High & Low Acting (Balanced Hys)

. can be read through AL1 registers 40015/40031 and AL2 registers 40016/40032.

Eeais T T ' . ; ;

s i [l ol B | Acupn (40131/40_231), (40136/402363elect the action for the alarms. See Alarm Action Figures for a

ey ek dlem 12 visual explanation.

ey Imihﬁi@ C | Manuat In Manual mode, the alarms are forced on aricbypfwriting ‘0’ or ‘1’ to the appropriate

T et T alarm output registetn this mode, the alarms will not respond to Alarm and Hysteresiy/,

s b - T | Absolute Hi(balanced or unbalanced hysteresis): The alarngzesrwhen the ProcesalWe exceeds

Towral L ikl i = - ! i

E R the alarm.

T | Balisiel 1 Absolute LO(balanced or unbalanced hysteresis): The alarngzesrwhen the Procesalve falls
T rer——— below the alarm.

- TR e [rr—— Deviation HI, Deviation LO, Band Actingn these actions, Alarm 1 and 2 value tracks the Setpoint

Hee | value.

— = Cooling (OP2) For heat/cool applications, select Cool for Alarm 2. The controller then utilizes the
Alarm 2 output as the Cooling Output (OP2). If cooling is selected, the remaining Alarm 2
parameters are not available.

ALARM ACTION FIGURES
AL + %Hys - —# —— -\ —— ——— — Low Acting SP + AL
=X T T T T T T jlewActing | SPHAL— | L No___
AL E _THys ----- aTTTT T \ S L SP — (-AL) / e

AL — %Hys _i_ _____ _— J High Acting sp \

i : \ s \

High Acting  OFF ON OFF

ALARM
Low Actihg  ON OFF ON ALARM OFF ON L _OFF STATE ~ ON OFF ON
STATE
TRIGGER POINTS
TRIGGER POINT: TRIGGER POINTS

Deviation High Acting (SP > 0) Deviation Low Acting (SP < 0)

AL
\ Hys
AL — Hys F—Hf——4+—————— :__
ALARM ___ OFF | ON OFF
STATE .
TRIGGER POINTS

Absolute High Acting (Unbalanced Hys)

/ SP + AL
SP ,,/A, 77\( ,,,,,,,,, j Hys
SP

|
| |
4 }
————————————— ——— | |
| Hys | |
SP — AL . : -f ’**r***‘r*\* ***** ‘*
\/ | SP - AL I I ! Hys
: : ! N
ALARM OFF ON OFF ALARM OFF | ON | OFF | ON |[OFF
STATE STATE
TRIGGER POINTS TRIGGER POINTS

Deviation Low Acting (SP > 0) Band Outside Acting

[

AL + Hys

Hys

AL
1
v
|
ALARM OFF ON OFF

STATE

TTRIGGER POINTS
Absolute Low Acting (Unbalanced Hys)

SP + AL __ﬁ _________ 3 hys
/ VAR

s [\

SP + (-AL) ! ! \ /
H _
_____ R RE— SP — AL : J
| 1 ___|____|__M__ Hys
| | | | |
ALARM ! I ALARM i L !
STATE ~ ON OFF ON STare ON | OFF | ON | OFF | ON

TRIGGER POINTS
Deviation High Acting (SP < 0)

TRIGGER POINTS
Band Inside Acting

Note Hys in the above figes efers to the Alarm Hystesis.




Value (40003/40019), (40004/40020)he alarm values are entered as process units or degrees.

Hysteresis (40134/40234), (40139/4023%he Hysteresis due is either added to or subtracted from the alarm value, depending on the alarm action selected.
See the Alarm Action Figures for a visual explanation of how alarm actionsectedfby the hysteresis.

Trigger Points: Trigger points are the Procesaldes where the alarm state changes. Their values cannot be entered bireatly shown as a reference in the
SFDLC software. The alarm value, hysteresis value, and setpoint alarm type determine the triggerifhoévidtion or Band actions, the alarm value and
setpoint value are combined to determine the trigger poirigger points must not be greater than +32000 or less than -32000. If these limits are exceeded,
the alarm may not function properly

Reset (40132/40232), (40137/4023The alarms can be programmed for Automatic or Latched. In Automatic mode, gzeshatarm turns 6automatically
once the Processallie leaves the alarm region. In Latched mode, argizeeralarm requires a manual reset. This is done by writing ‘0’ to the appropriate
output status registedfter writing ‘0’, the Automatic or Latched alarm will not turn on again until after the Pro@dss ¥irst returns to the alarmfeégion.
Only alarms configured for Manual action can be gized by writing a ‘1’ to its’ alarm output status register

On Delay (40135/40235), (40140/40240he time, in seconds, required for the Procedsé/to be in the alarm region before the alarm will activate. It is used
to allow temporary or short excursions into the alarm region without tripping the alarm.

Enable Standby Delay (40133/40233), (40138/40238)andby prevents nuisance (typically low level) alarms after a power up or setpoint change. After
powering up the controller or changing the setpoint, the process must leave the alarm region. Once this has occurréy, ihdisédobeld and the alarm
responds normally until the next controller power up or setpoint change.

STEP 12 PROGRAMMING THE COOLING

To enable Cooling in Heat/Cool applications, the Alarm 2 Action must first be set for Cooling. When
set to cooling, the output no longer operates as an alarm but operates as an independent cooling output.
The OP2 terminals are the same as AL2. Cooling output power ranges from -100% (full cooling) to 0%
(no cooling, unless a heat/cool deadband overlap is used). The Power Limits in the Output category also
limits the cooling power

Cycle Time (40141/40241)This cycle time functions like the OP1 Output Cyclend but allows
independent cycle time for cooling. A setting of zero will keep output OPZ o status of OP2 can
be read through registers (40016/40032).

Relative Gain (40142/40242)This defines the gain of the cooling relative to the heating. It is generally
set to balance thefetts of cooling to that of heating. This is illustrated in the Heat/Cool Relative Gain
Figures. A value of 0.0 places the cooling output into OnBohtrol. This may be done independent
of the OP1 Output PID or On/©Eontrol Modes.

-
e b Ales

Deadband (40143/40243)This defines the area in which both heating and cooling are active (negative
value) or the deadband area between the bands (positive value). If a heat/cool overlap is specified, the
percent output power is the sum of the heat power (OP1) and the cool power (OP2). If Relative Gain
is zero, the cooling output operates in the Oh(@fntrol Mode, with the Deadband value becoming
the cooling output hysteresis (positive value only). This is illustrated in the O@tDirol Mode
section. For most applications, set this parameter to 0.0 prior to starting éugo-After the
completion of Auto-Tine, this parameter may be changed.

HEAT/COOL RELATIVE GAIN FIGURES

2X PROPORTIONAL DEADBAND

POSITIVE VALUE
"

RELATIVE GAIN

o1
+100%

OUTPUT

OUTPUT
POWER (%)

POWER (%)

SETPOINT
Heat/Cool Deadband = 0

TEMPERATURE

TEMPERATURE

\
\
\
[
LHHEAT»T \ RELATIVE GAN = .5

FCOOL#

SETPOINT
Heat/Cool Deadband > 0

OUTPUT
POWER (%)

DEADBAND
NEGATIVE VALUE

RELATIVE GAIN

\

2 1 5 02
\ —~100%
\

1 1

\

\
|

|
\ \ ‘
| i TEMPERATURE
‘ RELATIVE GAIN = .5
cooL

f=—HEAT —=|
SETPOINT

Heat/Cool Deadband < 0
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STEP 13 PROGRAMMING THE ANALOG OUTPUT (Optional)

Note: The egister numbers coespond to (Analog Output 1/Output 2).

Assignment (40301/40309)This setting selects the value that the Analog Output will retransmit, or track.
The Analog output can be assigned for the following:

SELECTION DESCRIPTION

Output Power A Transmits the Output Power demand of Channel A. Used if linear control is desired.
Process Value A Retransmits Process Value Channel A

Setpoint A Retransmits Setpoint Value Channel A

Ramping Setpoint A | Retransmits Ramping Setpoint Channel A

;h_*_l D) i il | o Akl Dt ) el Wat. il

ity || e e ey Deviation A Retransmits Deviation (difference of Setpoint Value - Process Value) Channel A
—~ ] - Direct Entry Value 1 | Retransmits Direct Entry Value 1 (Manual Analog Control)
Output Power B Transmits the Output Power demand of Channel B. Used if linear control is desired.
Process Value B Retransmits Process Value Channel B
Setpoint B Retransmits Setpoint Value Channel B

Ramping Setpoint B | Retransmits Ramping Setpoint Channel B

Deviation B Retransmits Deviation (difference of Setpoint Value - Process Value) Channel B

Direct Entry Value 2 | Retransmits Direct Entry Value 2 (Manual Analog Control)

Mode (40302/40310)Select the type of output and range. The Analog output jumpers must be set to match the
output type and range selected. The Analog output can be calibrated to provide up to 5% of over range operatior

Output Scaling Values The Scaling Low value (40303/4B1corresponds to 3, 0 mA or 4mA, depending on
the range selected. The Scaling High value (40304/40312) correspond¥®/tor1® mA depending on the
range selected. An inverse acting output can be achieved by reversing the Scaling Low and Scaling High points

Deadband (40305/40313)The output power change must be greater than the deadband value in order for the
Analog output to update. This only applies when the Analog Output is assigned to OutputTPdsveetting
can be used to reduce actuator activity

Update Time (40306/40314)To reduce excess valve actuator or pen recorder actiiidyupdate time of the
analog output can be set in seconds. A value of zero seconds results in an update tisecohn@.1

Direct Entry Value (40307/40315)If the analog output is programmed for Direct Enitryetransmits this value.
This value may be controlled by the host.

STEP 14 PROGRAMMING THE DLC COMMS PORT

GIESCTITTEETT  Note: If the communication settingseachanged and then a download is performed, the aitertrwill

gt i immediately espond to the new settings. Anyttier attempts to communicate to the colfér must taget the
= ?:;'""" new addess, with the new settings.
E.- = ...I“ : SERIAL SETTINGS MINIMUM TRANSMIT DELAY
— -..:-'- - MODBUS Protocol (40405) RTU or ASCII BAUD RTU ASCII
Lot o — ; Unit Addr ess (40401)1-247 38400 2 msec 2 msec
Pt T ] Baud Rate (40402)300 to 38400 19200 3 msec 2 msec
— ﬂ—l-'—r_l_l 3 Data Bits (40404) 7or8 9600 5 msec 2.3 msec
i e P ] Parity (40403} odd, even, or none 24800 9 msec 4.6 msec
L. b e eyl el ey ek L Transmit Delay (40406) Programmable from 1-250 millisecondy™ %200 | 17 msec 9.2 msec
el The Transmit Delay is the time th_e DLC waits to respond to a s 1200 33 msec 18.4 msec
= i command, UNLESS the values in the table argelar 500 65 msec 36.7 msec
Note Changing the above parameters by writing to themisters diectly will not 300 129 msec | 73.4 msec

update the DLC until Load Serial Settinggjister 40407 is a ‘1’. After a write,
this register will eturn to ‘0.

Default Serial Settings If you do not know or cannot recall the DLC settings, they can be reset to factory defaults. Connect
the Serial Default terminal to Input Common, and cycle poRemove the connection after cycling powire Defaults
button in the SFDLC software will update the category display to these settings.

Communications Diagnostics The Communications Diagnostics function (MODBUS Function Code 08) can be used to
troubleshoot systems that are experiencing communication errors. Press the Read button to retrieve the diagnosti
information. The CommandReceived and the Commands Processed values are automatically reset when the values are
read, at each controller power-up, and when the Commands Received reaches 65536.

Commands ReceivedThe total number of messages received that started with the corgroller address since the last
reset or power up.

Commands PocessedThe number of “good” messages received. A “good” message is considered one that contained
the correct unit address, parignd checksum (CR@ LRC).
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STEP 15 PC PORT CONFIGURATION

File  Settings Help

Go to the SETTINGS pull-down menu, and select PCPSOSRTTINGS.

ettings... Chil+C

Int Program... Clrl+P
Ing Always an top

The Communications Settings window allows you to set up the software properly to perform a download.

re==musa Connection Select the computer port (COMM 1-4) that the DLC is connected to.
L e Lt m—j‘ im
Promee e 11 =] = Note The following settings must match the DLC. If you do not know or caecedt the DLC settings, they can
sl Bkgs 11T e be reset back to factgrdefaults. Simply jumper the Default Serial Setting terminal to Common, and cycle
B Bk | b=l Tl power The serial settings will default tof® mode, 9600 baud, 8 data bits, No panitjth an addess of 247.
Das Fes . Protocol: RTU or ASCII
Fasty === : Unit Addr ess 1-247
;ruh:_. Baud Rate 300, 600, 1200, 2400, 4800, 9600, 19200, 38400
& Dat_a Bits: 7 or 8
ST e Parity: odd, even, or none
Connect the DLC to the computer with the CBPROOO07 interface cable (or any suitable RS232/RS485 converter).

Apply power to the supply terminals of theDLC. _ 1
o g
= et
Note: The CBPROO007 download cable DOES NOT pe
typically require power In most cases it will derive g
its power fom the PC. If communications can not be bLc —
established, follow thedubleshooting guide. If it is ] L
determined that the conver requires powerattach al
a 12 VDC power supply to the VDC and common
terminals of the cable. EpE— @
S~ CBPRO

STEP 16 DOWNLOADING
Go to the FILE pull-down menu, and select DOWNLOAD.

File Settings Help

Hew. Clrl+M
Open... Chrl+0 )
Clase The following screen prompts you to
= ensure that the proper file is downloaded ! 0K to download 'UNTITLED.DLC to the device at address 0 on COM17?
= Elil3 to the correct controller Click “OK” to
Save fs.. continue. Cancel
Ctrl+LI
Exit
T | .
e —r The Scratch Pad category can be used to read or write to the Scratch Pad memory locafibns (41
i ek Fud 41116). The Scratch Pad locations can be used to store user information.

Data Format: Allows registers to be viewed in decimal or hexadecimal format.

Upload: The Upload button causes SFDEGftware to read the Scratch Pad registers from the controller

- Download: The Download button causes SFDk@ftware to write to the Scratch Pad registers in the

controller
.| Note: Downloading new values to the cofigr Scratch Pad locations owerites the information that is
e B k- s P inioen ey currently stoed in thoseeqgisters.
o e Defaults: For this categorythere are no controller factory defaults. The defaults for this category are only

SFDLC software basic default values.
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STEP 18 VIEW REGISTERS

The Mew Registers category can be used as a method of diagnostics. Use tRe@&i@r able as a
reference of register assignments and data.

First Register. This specifies the first register to be read in a block.

# of Registers This is the length of the block to be read. The controller supports block read and write
commands up to 32 registers in length. The SFDLC software only allows 16 to be read in a block.

Data Format: Allows registers to be viewed in decimal or hexadecimal format.
Read Clicking the Read button causes SFDddStware to read the selected registers from the controller

Write: Clicking the Wite button causes SFDL€bftware to write the selected registers to the controller
Note: The Wite button ovewrites the existingagister values, and may change the module setup and
operation.

Defaults: For this categorythere are no controller factory defaults. By clicking Defaults, the present
entries from the other SFDLC software category screens will be displayed.

STEP 19 CALIBRATION

The DLC is fully calibrated from the factorRecalibration is recommended every two years. Each channel is calibrated sepdtately
calibration settings are stored in th®ROM. Calibration may be performed by using SFDLC software or MODBUS commands. When using
SFDLC for calibration, connect the signal or measuring source to the proper DLC terminals, verify the input or output gitiopsr pelect
the type of calibration to be performed, and click the Calibrate button. Follow the calibration procedures in the software.

Note Allow the DLC to warm up for 30 minutes minimum and follow the manuéaistuvarm-up ecommendations for the calibration soer

T - 011D 3 INPUT CALIBRATION
When calibrating the input, the millivolt calibration must be performed first. All other input types use the
. ";E—' e e millivolt points. Each input range (non-thermocouple) also has its own internal references that are recalled
T.ff—'l'."" A el el when the range is selected. Non-used types need not be calibrated.
L et B Calibration Type: This specifies the type of calibration to be performed.
g e - - . . . . .
e P — Millivolt : Millivolt calibration requires a precision voltage source with an accuracy of 0.03% or better
Kreaiek. P ::.‘r e It is used for thermocouple inputs and as a basis for all other input calibration types.
A el s L RTD: RTD calibration requires a 0.1% (or better) precision 277.0 ohm resistor
- - Gl | At Process ¥ltage Process calibration requires a precision signal source with an accuracy of 0.03% (or
Em i"':"""'" e better) that is capable of generating 10.00 V
o | Process Curent: Process current calibration requires a precision signal source with an accuracy of
e - 0.03% (or better) that is capable of generating 20.00 mA.
[T ]

Cold Junction: Cold Junction calibration requires a thermocouple of known accuracy of types),T
K, C or N only and a calibrated external reference thermocouple probe.
TC Type: This selects the type of TC that is being used to calibrate the cold junction.
Scale This selects the scale in which the Thermometer temperature is entered and the controller

temperature is displayed.
Thermometer: Enter the reference thermometer temperature here.
DLC: This displays the DLC process temperature value after a cold junction calibration is

completed to verify the accuracy

Calibrate: The Calibrate button initiates the calibration process after the appropriate settings are selected.

ANALOG OUTPUT CALIBRA TION
Calibration Type: This specifies the Analog Output point to be calibrated.

Volts: Analog Output \dltage calibration requires a precision meter with an accuracy of 0.05% (or better)
that is capable of measuring 10.00 V

mA: Analog Output Current calibration requires a precision meter with an accuracy of 0.05% (or better)
that is capable of measuring 20.00 mA.

Meter Value: After pressing the Calibrate button, this shows the value the DLC is outputting. Measure the
actual output with an external meter and enter that value here. Press the Calibrate button again and follow
the prompts.

Calibrate: The Calibrate button initiates the calibration process after the appropriate settings are selected.
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TROUBLESHOOTING

PROBLEM CAUSE REMEDIES
Power LED will not light Controller power Check controller power connections and voltage level
Process Value not changing or incorrect Input signal Check input signal connections and signal level
Incorrect channel Check proper channel setup, reading and connections
Incorrect programming Check input setup, scaling values, and re-download
Alarms not functioning properly Calculated trigger points are over +32000 or below -32000 Adjust alarm value, alar_m hYSteTes'Sv and setpoint
value to ensure value trigger points
Alarms disabled Checksum error See checksum error remedies
’ Check input type, level, channel, jumpers and
. - - *
Process Value stays at -32001 or +32001 Input Signal (sensor) under-range or over-range re-download. Replace sensor. Perform calibration.
Process Value stays at -32002 Shorted RTD sensor * Check input sensor, level, channel, jumpers and
re-download. Replace probe.
Check input sensor, level, channel, jumpers and
*
Process Value stays at +32002 Open TC or RTD sensor re-download. Replace probe.
Process Value stays at -32003 or +32003 Process Value underrange (<-32000) or overrange (>+32000) | Check input level, scaling, jumpers and re-download
Process Value stays at +32100, Flashing LEDs, |Parameter checksum error T Re-download SFDLC file
Alarms disabled Calibration checksum error T Perform calibration procedure
Integral and Offset/Manual Power checksum error T Consult Factory
Will not communicate (Comm. LED not flashing) |Incorrect serial settings (DLC port) Verify DLC communications setup
Incorrect serial settings (computer port) Go to pull down menu SETTINGS,PC PORT SETTING
Incorrect wiring Try switching A+ and B- lines
Note: The DLC serial settings must match the device that it is communicating with. If you do not know or cannot recall
the DLC settings, they can be reset back to factory defaults. Simply jumper the Default Serial terminal to Input
Common, and cycle power.

* Can also be monitored by accessing coils 5-8 and 17-20, or register 40504.
T Can also be monitored by accessing coils 1-3, or register 40505.
For further technical assistance, contact technical support.

APPLICATION
POWER A'plastic_ extrusion company was building a four-zone extrualed wanted a <_:entra||y locatqgd,
18-36VDC/ + + multi-zone interface. The interface needed to display the temperature and setpoint values, as Well as the
24VAC [] [] | | screw RPM and barrel pressure. The customer provided a speed proportionadldslgnsl from g
r= motor drive, and installed a 4-20 mA output pressure sensor in the extruder barrel. Each of|the four
° heat/cool zones were equipped with a thermocouple.
: Three DLC-Dual Loop Controllers, with a Paradigm HMI, allowed the customer to build hi$ own
° control system. Only three DLCs were required; two were needed to control the four temgerature
° zones, and one was needed to monitor the two process signals.
o All  three units werg
connected to the RS485 p¢rt
AN I of the Paradigm displayrhe
customer created his own
(@] displays on the HMI, whic
@p allowed him to monitor anfi
@D control the setpoints ar|d
alarms within the DLCs. The
(Fsah%ol;néAESSSl,ﬁhE (@) Paradigms multi-protocol
Y Y Y Y SENSOR) (@] capability allowed it to tig
ZONE 1 ZONE 2 ZONE 3 ZONE 4 @r the DLCs to his PLQ
creating a true centralizgd
(FRO»? »;8¥OSIG6R|VE) @ @ @ interface.

FOUR—-ZONE EXTRUDER HMI UNIT

CONTROL MODE EXPLANATIONS

MANUAL CONTROL MODE MODE TRANSFER

In Manual Control Mode, the controller operates as an open loop system When transferring the controller mode from or to Automatic, the controlling
(does not use the setpoint and process feedback). The user enters a percentagfputs remain constant, exercising true bumpless travgfegn transferring
of power through the Output Power register (40005/40021) to control the heafrom Manual to Automatic, the power initially remains stedlyt Integral
(reverse) or cool (direct) for Output OP1. When Alarm 2 is configured for Action corrects (if necessary) the closed loop power demand at a rate
Cooling (OP2), Manual operation provides 0 to 100% power to OP1 (heating)proportional to the Integralifie. The Control Mode can be changed through
and -100 to 0% power to OP2 (Cooling). The Low and High Power limits arethe Control Mode register (40041/40049).
ignored when the controller is in Manual.

For time proportional outputs, the output power is converted into output OnAJTOMATIC CONTROL MODE
time using the Cycleime. For example, with a four second cycle time and 75% |, automatic Control Mode, the percentage of output power is automatically
power, the output will be on (% 0.75) for three seconds and fafr one second.  yetermined by PID or On/®talculations based on the setpoint and process
For Analog Outputs (0-1¥DC or 0/4-20mA), the percent output power i teedpack. For this reason, PID Control and Oh/Ofntrol always imply
converted into a linear value according to the Percent Low and High scaling S&X ,1omatic Control Mode.
for the analog output. For example, withv@C (scaled 0.0%) to 1&DC
(scaled 100%) and 75% powéne analog output will be 7\3DC.
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ON/OFF CONTROL

The controller operates in OnfGZontrol when the Proportional Band is set
to 0.0%. In this control, the process will constantly oscillate around the setpoin
value. The On/GfControl Hysteresis (balanced around the setpoint) can be
used to eliminate output chattédutput OP1 Control Action can be set to
reverse for heating (output on when below the setpoint) or direct for cooling
(output on when above the setpoint) applications.

ON/OFF CONTROL - REVERSE OR DIRECT ACTING FIGURES

ON/OFF CONTROL - HEAT/COOL OUTPUT FIGURES

INPUT | IEAT/COOL DEADBAND VALUE (db) = O

/

SP + 1/2 HYS

SP HYS

SP — 1/2 HYS

|
}
V |
1 1

OFF ON OFF

Output 1 (OP1) :

db

db

INPUT  REVERSE ACTING
SP+1/2 HYS Output 2 (0P2) :  ON oFF OoN
/|
SP
} INPUT | FAT/COOL DEADBAND VALUE (db) > O
SP=1/2 HYS N~ I SP + 1/2 (db) + 1/2 HYS
| | SP+1/2 (W) o —— — — — — — — — / 77\7 %“YS
SP + 1/2 (db) — 1/2 HYS ‘ \
Output 1 (OP1) :_ OFF ON OFF P / } §
SP — 1/2 (db) + 1/2 HYS ‘ ;
SP — 1/2 (db) |- — — 7774%»473*%***T*4
INPUT DIRECT ACTING SP — 1/2 (db) — 1/2 HYS T\/ I ‘ |
1 | ‘
SP+1/2 HYS / Output 1 (OP1) : _ OFF oN oFF } \
|
SP ‘ Output 2 (OP2) : OFF ON OFF
SP—1/2 HYS !
‘ \\ INPUT
! HEAT/COOL DEADBAND VALUE (db) < O
Output 1 (OP1) :_ OFF ON OFF SP 4+ 1/2 (db) + 1/2 HYS
v <sp) M 1//2 @) -  — — — — — 7/1——\«‘&54
) ) SP + 1/2 (db) — 1/2 HYS }
Note: HYSn the On/OfContol Figures efers to the On/Offontol Hysteesis. | 1‘\
sP |
|
For heat and cool systems, OP1 Control Action is set to reverse (heat) and tt sp - 1/2 (db) + 1/2 HYS / L -
Alarm 2 Action is set to cooling (OP2). The Proportional Band is setto 0.0 and ¢, _ 1/2 ((,S:) - 2//22 S’Ybs) . = 74* I ?HYS
the Relative Gain in Cooling to 0.0. The Deadband in Cooling sets the amoun T\‘/ \
of operational deadband or overlap between the outputs. The setpoint and tt ‘ f on oFF on
On/Off Control Hysteresis applies to both OP1 and OP2 outputs. The hysteresi Output 1 (OP1) !
is balanced in relationship to the setpoint and deadband value.
Output 2 (0P2) : oN OFF OoN
TYPICAL PID RESPONSE CURVE
PID CONTROL P&l
In PID Control, the controller processes the input and then calculates ¢
o . INPUT P&I&D
control output power value by use of a modified Proportional Band, Integral
Time, and Derivative ime control algorithm. The system is controlled with the
new output power value to keep the process at the setpoint. The Control Actio sP
for PID Control can be set to reverse for heating (output on when below the
setpoint) or direct for cooling (output on when above the setpoint) applications
For heat and cool systems, the heat (OP1) and cool (OP2) outputs can be us 0 &b
together in the PID Control. The PID parameters can be Aune-dr Manual P only
Tune to the process.
TIME

PID TUNING EXPLANATIONS

AUTO-TUNE

Auto-Tune is a user-initiated function where the controller automatically
determines the Proportional Band, Integraind, Derivative Tme, Digital
Filter, Control Ouput Dampeningiffie, and Relative Gain (Heat/Cool) values
based upon the process characteristics. The Aume Dperation cycles the
controlling output(s) at a control point three-quarters of the distance betweel
the present process value and the setpoint. The nature of these oscillatio
determines the settings for the controBgparameters.

Prior to initiating Auto-Tine, it is important that the controller and system be
first tested. (This can be accomplished in Oh/Cdntrol or Manual Control
Mode.) If there is a wiring, system or controller problem, Autmd may give
incorrect tuning or may never finish. Aute#fe may be initiated at start-up,
from setpoint or at any other process point. Howewesure normal process
conditions (example: minimize unusual external load disturbances) as they wil
have an déct on the PID calculations.
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AUTO-TUNE CODE FIGURE

INPUT

SP

2

TYPICAL RESPONSE CURVES WITH
1 AUTO-TUNE CODES 0 TO 2.
o

TIME




Start Auto-T une

1. Enter the On/@fControl Hysteresis value.
AUTO—TUNE OPERATION

(For most applications, 10 is a s_uggested value.) (REVERSE ACTING)
2. Enter the Deadband value, if using OP2. INPUT

(For most applications, 0 is a suggested value.)
3. Enter the Setpoint value. SETPOINT

(If Auto-Tune overshoot is unacceptable, then lower the value and resta . /
4. Enter the Auto-line Code. AT TN A A A ——

(See Figure for details) POINT T — =

5. Enter ‘1’ in the Auto-Tine Start register
(Channel A 4001/Channel B 40027).

6. The Auto-Tine LED will come on. AUTO-TUNE
START

AUTO-TUNE COMPLETE, PID
SETTINGS ARE CALCULATED
| AND LOADED INTO MEMORY

Auto-T une Progress
The controller will oscillate the controlling output(s) for four cycles. Tt

| TIME

PHASE

cycling phase can be monitored from the Autoy@ Phase Register (Channel

40012/Channel B 40028). The time to complete the AutioeTcycles is process Output 1 (0P1) : o oFF . o |
dependent. The controller should automatically stop AutoeTand store the

calculated values when the four cycles are complete. If the controller remai * _ 0On/Off Control Hysteresis

Auto-Tune unusually long, there may be a process problem. Aurie-hay be
stopped by entering ‘0’ in Autodhe Start Register (Channel A 400Channel
B 40027).

PID Adjustments
In some applications, it may be necessary to fine tune the Aute-T  starting value and allow the procesdfisignt time to stabilize before evaluating

calculated PID parameterso o this, a chart recorder or data logging device is the efects of the new parameter settings.

needed to provide a visual means of analyzing the process. Compare the actualln some unusual cases, the Autgr& function may not yield acceptable
process response to the PID response figures with a step change to the proceggitrol results or induced oscillations may cause system problems. In these
Make changes to the PID parameters in no more than 20% increments from thapplications, Manual dhing is an alternative.

PROCESS RESPONSE EXTREMES

OVERSHOOT AND OSCILLATIONS SLOW RESPONSE
INPUT INPUT

SP /\ SP
4

TIME TIME
TO DAMPEN RESPONSE: TO QUICKEN RESPONSE:
— INCREASE PROPORTIONAL BAND. — DECREASE PROPORTIONAL BAND.
— INCREASE INTEGRAL TIME. — DECREASE INTEGRAL TIME.
— USE SETPOINT RAMPING. — INCREASE OR DEFEAT SETPOINT RAMPING.

— USE OUTPUT POWER LIMITS. EXTEND QUTPUT POWER LIMITS.
— RE—INVOKE AUTO-TUNE WITH A RE—INVOKE AUTO—-TUNE WITH A
HIGHER DAMPENING CODE. LOWER DAMPENING CODE.
INCREASE DERIVATIVE TIME. DECREASE DERIVATIVE TIME.
CHECK CYCLE TIME.

MANUAL TUNING

A chart recorder or data logging device is necessary to measure the time
between process cycles. This procedure is an alternative to the coistroller
Auto-Tune function. It will not provide acceptable results if system problems
exist. This procedure should be performed by directly accessing the cotgroller

registers. The register numbers correspond to (Channel A/Channel B). 6. Place the controller in Automatic Control Mode (40041/40049). If the

process will not stabilize and starts to oscillate, set the Proportional Band two
1. Set the Proportional Band (40007/40023) to 10.0% for temperature inputs times higher and go back to Step 5.

and 100.0% for process inputs. 7. If the process is stable, decrease Proportional Band setting by two times and
2. Set both the Integral ifie (40008/40024) and Derivative irfe change the setpoint value a small amount to excite the process. Continue with

(40009/40025) to 0 seconds. this step until the process oscillates in a continuous nature.
3. Set the Output Dampeningie (40121/40221) to 0 seconds. 8. Fix the Proportional Band to three times the setting that caused the oscillation
4. Set the Output Cycleiffie (401.6/40216) to no higher than one-tenth of the N Step 7.

process time constant (when applicable). 9. Set the Integralifhe to two times the period of the oscillation.

5. Place the controller in Manual Control Mode (40041/40049) and adjust thelO. Set the Derivativeie to one-eighth (0.125) of the Integrafrie.
Output Power (40005/40021) to drive the process value to the Setpoint valuell. Set the Output Dampeningnie to one-fortieth (0.025) the period of the
Allow the process to stabilize after setting the Output Power oscillation.
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MODBUS INFORMATION

The remaining sections of this bulletin list information for MODBUS conformity with DLC registers and coils data.

MODBUS SUPPORTED FUNCTION CODES FC17: Report Slave ID
The following is sent upon FC17 request:

FCO01: Read Coils Unit Address, 17 (FC code), RLC-DLC00000 (model number), 0100 (for code
1. \Valid coil addresses are 1-28. version 1.00), 32 (number of read supported registers), 32 (number of writes
2. All coils can be requested. supported registers), 16 (number of registers available for GUID/Scratch pad
3. Block starting point can not exceed coil 28. memory), checksum of the string.
FCO5: Force Single Coil SUPPORTED EXCEPTION CODES
1. Valid write (force) coil addresses are 1-4, 10-13, 15-16, 22-25, 27-28. 01: lllegal Function
2. HEX <8001> is echoed back for a request to write to a read only coil, to Issued whenever the requested function is not implemented in the controller

indicate that the coil did not change. 02: lllegal Data Address

Issued whenever an attempt is made to access a single register or coil that
does not exist (outside the implemented space) or to access a block of registers
or coils that falls completely outside the implemented space.

FC15: Force Multiple Coils

1. Valid write (force) coil addresses are 1-4, 10-13, 15-16, 22-25, 27-28.
2. Block starting point can not exceed coil 28.

3. If a multiple write includes read only coils, then only the write coils will 03: lllegal Data V alue

change. Issued when an attempt is made to read or write more registers or coils than
the controller can handle in one request.
FCO03: Read Holding Registers 07: Negative Acknowledge

1. Valid register addresses are 40001-40032, 40041-40045, 40049-40053, Issued when a write to coil or register is attempted with an invalid string
40101-40122, 40131-40143, 40201-40222, 40231-40243, 40301-40307length.
40309-40315, 40401-40407, 40501-40505, 41001-4101@144116.

2. Up to 32 registers can be requested at one time. CHECKSUM ERRORS _ o
3. Block starting point can not exceed the register boundaries. 1. Calibration checksum covers théPROM area that contains calibration
4. HEX <8000> is returned in registers beyond the boundaries. values for all ranges. When a calibration checksum error occurs, coil 1

becomes a “1".
2. Parameter checksum covers tRBREOM area that contains the stored Holding
FCO6: Preset Single Register register settings. When this checksum error occurs, coil 2 becomes a “1”.

1. Valid write (preset) register addresses are 40002-40005, 4000Z;4001 s égfgﬁlsat?g Cng:/el\galr:]l:fgl g?vgzrig?;clézttjtri\; cso V%iéﬁ@tfghﬁﬁégssbhgt error
40013-40016, 40018-40021, 40023-40027,40029-40032, 40041-40042, occurs. coil 3 becomes ag‘l” 9 gs:
40044, 40049-40050, 40052, 40101-40122, 40131-40143, 40201-40222, . y

. All LEDs except PWR/COMMS will flash as long as one of the errors exist.
2(])_'5(?11:]?;33 40301-40307, 40309-40315, 40401-40407, 40501-405055 The control and alarm outputs are disabled as long as one of the errors exist.

) . . . 6. These errors can be cleared or activated manually by writing to the
2. HEX <8001> is echoed back that the register did not change during the appropriate coil. (This does not correct the reason for the. étrmoy be
request to write to a read only register necessary to reconfigure or calibrate.)
3. If the write value exceeds the register limit (see Registble); then that 7. The checksums are verified at power up.
register value changes to its high or low limit. It is also returned in the

response. CALIBRATION USING MODBUS COMMANDS
. . . The DLC is fully calibrated from the factorRecalibration is recommended
FC16: Pre_set Multiple Reglsters every two years. Each channel is calibrated separ@klgalibration settings
1. Valid write (preset) register addresses are 40002-40005, 40007;4001 5re stored in the 22ROM. The DLC may be calibrated using MODBUS.
40013-40016, 40018-40021, 40023-40027,40029-40032, 40041-40042owever the preferred method of calibrating the controller is through the
40044, 40049-40050, 40052, 40101-40122, 40131-40143, 40201-402225FDLC software.

40231-40243, 40301-40307, 40309-40315, 40401-40407, 40501-40505, When calibrating the input, a successful millivolt calibration must be

5. Holding registers are a mirror of Input registers.

41101-4116. performed first. All other input types use the millivolt points. Each input range
2. No response is given with an attempt to write to more than 32 registers at gnon-thermocouple) also has its own internal references that are recalled when
time. the range is selected. Non-used types need not be calibrated.
3. Block starting point can not exceed the read and write boundaries. Each of the procedures below show the calibration steps/register numbers for
4. If a multiple write includes read only registers, then only the write registersboth channels A & B, howeveonly one channel can be calibrated at a time.
will change. ) o ] Note: Allow the DLC to warm up for 30 minutes minimum and follow the
5. If the write value exceeds the register limit (see Registble], then that manufactuer's warm-up ecommendations for the calibration or measuring
register value changes to its high or low limit. soure.
FCO04: Read Input Registers mV Calibration

1. Valid register addresses are 30001-30032, 30041-30045, 30049-30053, Millivolt calibration requires a precision signal source with an accuracy of
30101-30122, 30131-30143, 30201-30222, 30231-30243, 30301-303070.03% (or better) that is capable of generating the range to be calibrated. It is
30309-30315, 30401-30407, 30501-30505, 31001-31011@0331116. used for thermocouple inputs and as a basis for all other input calibration types.

2. Up to 32 registers can be requested at one time. 1. Connect the signal source to the proper DLC terminals.
3. Block starting point can not exceed register boundaries. 2. Enter 13 (for mV input) into register 40101 (Ch A) or 40201 (Ch B).
4. HEX <8000> is returned in registers beyond the boundaries. 3. To open calibration mode, enter 48 into register 40501.
5. Input registers are a mirror of Holding registers. 4. To start mV calibration, enter 1 (Ch A) or 101 (Ch B) into register 40501.
5. Apply the appropriate calibration voltage for a minimum of 10 seconds.
FCO08: Diagnostics 6. To store the mV calibration reading, enter the corresponding range number
The following is sent upon FC08 request: into register 40501: RANGE T e
Module Address, 08 (FC code), 04 (byte countptal Comms” count, omv 2 100
“Total Good Comms” count, checksum of the string 2 mv 3 103
“Total Comms” is the total number of messages received that were addressed to 28 MV 2 102
the DLC. “Total Good Comms” is the total messages received by the DLC 22 mv 5 105
with good address, parity and checksum. Both counters are reset to 0 upon 56 MV 6 106

response to FCO8, on power-up, and whetalTComms register rolls over 7 paneat steps 5 and 6 for each range to be calibrated for that channel.

8. To save the calibration results and end calibration, enter 0 into register 40501.
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Cold Junction Calibration * Process Current Calibration *
Cold Junction calibration requires a thermocouple of known accuracy of Process current calibration requires a precision signal source with an
types TE, J, K, C or N only and a calibrated external reference thermocoupleaccuracy of 0.03% (or better) that is capable of generating 20.00 mA.

probe. 1. Connect the signal source to proper DLC terminals.

Connect the thermocouple probe source to the proper DLC terminals. 2. \erify the input jumper is in the 20 mA position.

Enter the connected thermocouple type into register 40101 (Ch A) or 40208. Enter 15 (for current input) into register 40101 (Ch A) or 40201 (Ch B).
(Ch B). 4. To open calibration mode, enter 48 into register 40501.

Enter 1 for °C into register 40102 (Ch A) or 40202 (Ch B). 5. To start current calibration, enter 15 (Ch A) 851Ch B) into register 40501.
Enter 1 for high resolution into register 40103 (Ch A) or 40203 (Ch B). 6. Apply 0.00 mA for a minimum of 10 seconds.

. Place an external reference thermometer probe at the end of the DLC prob@, To store 0.00 mA reading, enter 16 (Ch A) 6 1Ch B) into register 40501.
The two probes should be shielded from air movement and allowfézienf 8. Apply 20.00 mA for a minimum of 10 seconds.

time to equalize in temperature. (As an alternative, the DLC probe may beg To store 20.00 mA reading, enter 17 (Ch A) b¥ {Ch B) into register 40501.

placed in aFallpratlon bath of knowh tempgrature.) 10. To save the calibration results and close calibration mode, enter 0 into
To open calibration mode, enter 48 into register 40501. register 40501

To start CJ calibration, enter 10 (Ch A) &01(Ch B) into register 40501.

Read the ProcessMe register 40001 (Ch A) or 40017 (Ch B). Analog Output V oltage Calibration

Subtract the external reference reading from the Procals®e Vegister Analog Output Vdltage calibration requires a precision meter with an
reading. Adjust the results to tenths position, drop decimal point, andaccuracy of 0.05% (or better) that is capable of measuring 10.00 V
maintain the results sign. (If the fdifence is -2 degrees, then adjust to -2.0 1. Connect the meter to proper DLC terminals.

and remove decimal point yielding a value of -20.) . . . L
S ) o . 2. Verify the output jumpers are in the V positions.
10. Add the value from step 9 (maintain the sign) to the value existing in register L . .
40502 3. To open calibration mode, enter 48 into register 40501.

11. If necessarycontinue to adjust the register 40502 value until the Process™: 10 Start O volt calibration, enter 30 (Out 1) or 130 (Out 2) into register 40501.
Value register 40001 (Ch A) or 40017 (Ch B) matches the external reference- Adjust register 40502 value until the external meter displays 0.00 V
reading. 6. To start 10 volt calibration, enter 31 (Out 1) or 131 (Out 2) into register 40501.

12. To exit CJ calibration, ented(Ch A) or 11 (Ch B) into register 40501. 7. Adjust register 40502 value until the external meter displays 10.00 V

13. To save the calibration results and close calibration mode, enter 0 intd. To save the calibration results and close calibration mode, enter 0 into register
register 40501. 40501.

1.
2.

3.

&

© o N

Analog Output Current Calibration
Analog Output Current calibration requires a precision meter with an
accuracy of 0.05% (or better) that is capable of measuring 20.00 mA.

RTD Calibration *
RTD calibration requires a 0.1% (or better) precision 277.0 ohm resistor

Connect a precision 277.0 ohm resistod a short, to terminals 1 & 2 (Ch .
A) or 4 & 5 (Ch B). During the complete procedure, short terminals 2 & 3 1. Connect the meter to proper DLC terminals
(Ch A) or5 &6 (Ch B). 2. \erify the output jumpers are in the | position.

Verify the input jumper is in theT® position. To open calibration mode, enter 48 into register 40501.
Enter 12 (ohms mode) into register 40101 (Ch A) or 40201 (Ch B). To start 0 mA calibration, enter 32 (Out 1) or 132 (Out 2) into register 40501.

3.
4.
To open calibration mode, enter 48 into register 40501. S.
To start R'D calibration, enter 20 (Ch A) or 120 (Ch B) into register 40501. 6.

Leave 0 ohms (short) on terminals 1 & 2 (Ch A) or 4 & 5 (Ch B) for 10 7.
seconds. 8.

o gk W

Adjust register 40502 value until the external meter displays 0.00 mA.

To start 20 mA calibration, enter 33 (Out 1) or 133 (Out 2) into register 40501.
Adjust register 40502 value until the external meter displays 20.00 mA.

To save the calibration results and close calibration mode, enter 0 into register

7. 40501.

8.

To store 0 ohm results, enter 21 (Ch A) or 121 (Ch B) into register 40501.
Apply 277 ohms by removing the short from terminal 1 & 2 (Ch A) or 4 & 5 .
(Ch B) for 10 seconds. Restore Factory Settings

9. To store 277 ohm results, enter 22 (Ch A) or 122 (Ch B) into register 40501, | he Factory Settings are listed in the DLC Regisahid. This restore does
not afect the calibration or communication settings of the DLC but may change

10. Tq save the calibration results and close calibration mode, enter 0 |ntoaII other settings for the channel.
register 40501.

1. To open calibration mode, enter 48 into register 40501.

Process V oltage Calibration * 2. To restore Factory Settings, enter 66 (Input Ch A and Analog Out 1) or 166
Process calibration requires a precision signal source with an accuracy of (Input Ch B and Analog Out 2) into register 40501.

0.03% (or better) that is capable of generating 10.00 V 3. To save the restore results and close calibration mode, enter 0 into register

Connect the signal source to proper DLC terminals. 40501.

\erify the input jumper is in the 10 V position.

Enter 14 (for voltage input) into register 40101 (Ch A) or 40201 (Ch B).

To open calibration mode, enter 48 into register 40501.

To start voltage calibration, enter 12 (Ch A) ®21Ch B) into register 40501.
Apply 0.00 V for a minimum of 10 seconds.

To store 0.00 V reading, enter 13 (Ch A) @8XCh B) into register 40501.
Apply 10.00 V for a minimum of 10 seconds.

To store 10.00 V reading, enter 14 (Ch A) &4 ICh B) into register 40501.
10. To save the calibration results and close calibration mode, enter O int
register 40501.

Nominal Calibration Settings

Nominal Calibration Settings does not require any calibration signals nor
meters. This calibration should not be performed under normal circumstances.
Caution: This pocedue results in up to +10%eading eror and the DLC will

no longer be within factgrspecifications.

1. To open calibration mode, enter 48 into register 40501.

2. To enter Nominal Calibration Settings, enter 77 (Input Ch A and Analog Out
1) or 177 (Input Ch B and Analog Out 2) into register 40501.

%3, To save the Nominal Calibration Settings and close calibration mode, enter O
into register 40501.

© o NGOk ®WDNE

* - Dependent on successful mV calibration.
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DLC REGISTER TABLE
The below limits are shown as Integers or HEX < > values. Read and write functions can be performed in either IntegersomgHesxthe conversion was done
correctly Negative numbers are represented by swe@mplement. The controllerparameters can be viewed or changed by these registers through the SFDLC
software \ew Registers Categary
Note: If stoed parameters (Setpoints, Alarm values, PID Settings, et@harected to be changed huett of times per day or negrthe Disable BPROM Wites
Register (40503) should be used teyamt wear-out of the internal non-volatil&FROM. EPROM writes may berenabled periodicallyf desiled, to stoe latest values.

EDEDGSETsEsRl REGISTER NAME LOW LIMIT 2 | HIGH LIMIT 2 g’éﬂlgg\g ACCESS COMMENTS
CHA CHB |CONTROLLING VALUES
40001 | 40017 |Process Value N/A N/A N/A Read Only Zfrf‘;ifjds ;3':‘5)3{ .’;;%Z‘?”éég‘;ﬁt:g‘f'&Tshgzl?’:g‘_‘e s
40002 40018 |Setpoint Value -32000 32000 0 Read/Write |Limited by Setpoint Limit Low and Setpoint Limit High.
40003 40019 |Alarm 1 Value -32000 32000 0 Read/Write
40004 40020 |Alarm 2 Value -32000 32000 0 Read/Write

PID PARAMETERS

1 =0.1%, 0.0 = Off; Limited by Power Low Limit and
Power High Limit. Negative percent is only available to

40005 40021 |Output Power 0.0 or -100.0 100.0 0.0 Read/Write OP2 when AL2 i set for Cooling. Write only possible
during Manual Mode.
40006 | 40022 |Setpoint Deviation N/A N/A N/A Read Only /[A)Sga%:e: Ff’rrgggs’j \\//stf _' Asjfg_‘}iﬂggﬁbl‘éf’;gﬁt”\’}glue
40007 40023 |Proportional Band 0 9999 40 Read/Write |0 = On/Off Control, 1 = 0.1%
40008 40024 |Integral Time 0 9999 120 Read/Write |0 = Off, 1= 1 second
40009 40025 |Derivative Time 0 9999 30 Read/Write |0 = Off, 1= 1 second
40010 40026 |Offset Power -1000 1000 0 Read/Write |1 = 0.1%; Applied when Integral Time is 0.
40011 40027 |Auto-Tune Start 0 1 0 Read/Write |0 = Stop, 1 = Start; Mirror of Coil 16/28.
40012 40028 |Auto-Tune Phase N/A N/A N/A Read Only |0 = Off, 4 = Last phase during Auto-Tune
40013 40029 |Auto-Tune Code 0 2 0 Read/Write |0 = Fastest response, 2 = Slowest response
OUTPUT STATUS
40014 40030 |Control Output OP1 N/A N/A N/A Read Only |0 = Off, 1 = On; Mirror of Coil 9/21.
40015 | 40031 [Alarm Output AL1 0 1 0 Read/Write ios:ng](férll\;agﬂgl/_'\,\‘;lvi?rtgr‘gf1Ci§”°1“(')3/’22‘_355ib'e when alarm
40016 | 40032 |Alarm Output AL2 / OP2 0 1 0 Readiwiite (0% Off 1= On: Awrite of 1 1s only possible when alarm
CONTROL STATUS
40041 40049 |Control Mode 0 1 0 Read/Write [0 = Automatic, 1 = Manual; Mirror of Coil 12/24.
40042 40050 |Disable Setpoint Ramping 0 1 1 Read/Write |0 = Enabled, 1 = Disabled; Mirror of Coil 13/25.
40043 40051 |Setpoint Ramping In Process N/A N/A N/A Read Only |0 = No, 1 = Yes; Mirror of Coil 14/26.
40044 40052 |Disable Integral Action 0 1 0 Read/Write |0 = Enabled, 1 = Disabled; Mirror of Coil 15/27
40045 40053 |Ramping Setpoint Value N/A N/A N/A Read Only |Setpoint Value during ramping.
INPUT PARAMETERS
40101 40201 |Input Type 0 15 2 Read/Write |See Input Type Register Table.
40102 40202 |Temperature Scale 0 1 0 Read/Write |0 = °F, 1 = °C; For Input Types 0-11.
40103 | 40203 |Resolution 0 1 0 Read/Write i?];u';%"r:it(éll):c‘f;hlﬁfuit”%‘;ggi(tf'ml_: High (x10) tenth of
20104 40204 |Rounding 1 100 1 Read/Write Greater than 1 causes rounding starting at least

significant digit.

40105 40205 |Digital Input Filter 0 4 1 Read/Write |0 = least, 4 = highest

10000 = 1.0000 (applies no correction), 1 = 0.0001;

40106 40206 |Span Correction 0 32000 10000 Read/Write For Input Types 0-11.
40107 40207 |Offset Correction -32000 32000 0 Read/Write |For Input Types 0-11.
SETPOINT PARAMETERS
40108 | 40208 |Low Limit -32000 32000 0 Read/Write
40109 [ 40209 |High Limit -32000 32000 32000 Read/Write
40110 40210 |Ramp Rate 0 32000 0 Read/Write |1 =0.1 LSD of process value per minute, 0 = Off
SCALING POINTS PARAMETERS
40111 40211 |Process Low -32000 32000 0 Read/Write |For Input Types 13-14.
40112 40212 |Process High -32000 32000 1000 Read/Write |For Input Types 13-14.
40113 40213 |Input Low -32000 32000 4000 Read/Write |1 =0.001V or 0.001 mA; For Input Types 13-14.
40114 40214 |Input High -32000 32000 20000 Read/Write |1 =0.001V or 0.001 mA; For Input Types 13-14.
20115 40215 | Process Decimal Point 0 5 3 Read/Write Can be used by host to determine resolution of input.

For Input Types 13-14.

1 For Input Registers, replace the 4xxxx with a 3xxxx in the above register address. The 3xxxx are a mirror of the 4xxxx Holding Registers.
2 An attempt to exceed a limit will set the register to its high or low limit value.
3 See MODBUS Calibration for procedure on restoring Factory Settings.
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DLC REGISTER TABLE Continued

;E')EDG:ETSESRl REGISTER NAME LOW LIMIT 2 | HIGH LIMIT 2 SFQ%TI‘;ZE ACCESS COMMENTS
CHA CHB |CONTROL (OP1) PARAMETERS
40116 40216 |Cycle Time 250 Read/Write |1 =1 second; 0 = OP1 Off
40117 40217 |Control Action 1 0 Read/Write |0 = Reverse Acting, 1 = Direct Acting
40118 | 40218 |Power Low Limit 0 or -100 100 0 Read/Write ;‘Alei;/";sgigftgfoﬁﬁ;e”t is only available to OP2 when
40119 | 40219 |Power High Limit 0 or -100 100 100 Read/Write ;llei?;sel\:ig?@foﬁs;em is only available to OP2 when
40120 40220 |Sensor Failure Power Preset 0 or -100 100 0 Read/Write i:zli?;sgig?tic\foﬁr?;em is only available to OP2 when
40121 40221 |Dampening Time 0 250 3 Read/Write |1 =1 second
40122 40222 |On/Off Control Hysteresis 1 250 10 Read/Write
ALARM 1 (AL1) OUTPUT P ARAMETERS
40131 40231 |Action 0 8 1 Read/Write |See Alarm Action Register Table.
40132 40232 |Reset 0 1 0 Read/Write [0 = Automatic, 1 = Latched
40133 40233 |Enable Standby Delay 0 1 0 Read/Write |0 = Disable, 1 = Enable
40134 40234 |Hysteresis 1 250 1 Read/Write
40135 40235 |On Delay 0 32000 0 Read/Write |1 =1 second
ALARM 2 (AL2) OUTPUT P ARAMETERS
40136 40236 |Action 0 9 1 Read/Write |See Alarm Action Register Table.
40137 40237 [Reset 0 1 0 Read/Write |0 = Automatic, 1 = Latched; Not for Cooling Action.
40138 40238 |Enable Standby 0 1 0 Read/Write |0 = Disable, 1 = Enable; Not for Cooling Action.
40139 40239 |Hysteresis 1 250 1 Read/Write |Not for Cooling Action.
40140 40240 |On Delay 0 32000 0 Read/Write |1 =1 second; Not for Cooling Action.
COOLING (OP2) PARAMETERS APPLIES WHEN ALARM 2 IS SET FOR COOLING
40141 40241 |Cycle Time 0 250 2 Read/Write |1 =1 second; 0 = OP2 Off
40142 40242 |Relative Gain 0 100 10 Read/Write 1 = 0.1; 0 = On/Off Control
40143 | 40243 [Deadband -32000 32000 0 Read/Write
ouT 1 OUT 2 |ANALOG OUTPUT PARAMETERS ANALOG MODEL ONL Y
40301 40309 |Assignment 0 11 2283: g Read/Write |See Analog Output Assignment Register Table.
40302 | 40310 |Mode 1 3 3 Read/Write |1 =0-10V, 2 = 0-20 mA, 3 = 4-20 mA
40303 40311 |Scaling Value Low -32000 32000 0 Read/Write |Corresponds with 0 V, 0 mA or 4 mA output.
40304 40312 |Scaling Value High -32000 32000 1000 Read/Write |Corresponds with 10 V or 20 mA output.
40305 40313 |Deadband 0 250 0 Read/Write |1 = 0.1%; Applies when Assignment is Output Power.
40306 40314 |Update Time 0 250 0 Read/Write |0 = scan rate (10 updates/ sec) 1 = 1 second
40307 40315 |Direct Entry Value -32000 32000 0 Read/Write |Applies when Assignment is Direct Entry Value.
SERIAL COMMUNICATIONS
40401 Unit (Node) Address 1 247 247 Read/Write |Node serial DLC address.
40402 Baud Rate 0 7 5 Read/Write |See Serial Baud Rate Register Table.
40403 Parity 1 3 1 Read/Write |1 = None, 2 = Even, 3 = Odd
40404 Data Bits 0 1 1 Read/Write |0 = 7 bits, 1 = 8 bits
40405 MODBUS Protocol 0 1 1 Read/Write |0 = ASCII Mode, 1 = RTU Mode
40406 Transmit Delay 2 250 2 Read/Write |2 = 2 msec; See Transmit Delay explanation.
Changing 40401-40405 will not update the DLC until
0 | 0| meawne |07 LAt urte e communcatrg deyice mus
to 0.
CALIBRATION
40501 Unit Calibration N/A N/A N/A Read/Write |See MODBUS Calibration explanation.
40502 Calibration Data Register N/A N/A N/A Read/Write |See MODBUS Calibration explanation.
40503 E2PROM Wiite Disable 0 1 0 Read/Write go:w EpiS(l:?e\fvlrvlitierfc’)rlo? (I:D(i)?lazle writes; Returns to 0 at
40504 Input Error Status Register N/A N/A N/A Read Only |Bits 0-7 are mirror of Coils 5-8/17-20, See Coils Table.
40505 Checksum Error Status Register| 0 N/A 0 Read/Write |Bits 0-3 are mirror of Coils 1-3, See Coils Table.
001 a1010[sve o wn | wn | e | reasony [REDISIIR0 i) 10 eion e e
41101-41116  |GUID/Scratch Pad N/A N/A N/A Read/Write mi fergzt'zrfg;ége dgzzr;gtSégre'sct""g{éefgg?ait?gﬁ;’T‘aﬂm'

1 For Input Registers, replace the 4xxxx with a 3xxxx in the above register address. The 3xxxx are a mirror of the 4xxxx Holding Registers.
2 An attempt to exceed a limit will set the register to its high or low limit value.
8 See MODBUS Calibration for procedure on restoring Factory Settings.
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COILS TABLE

COIL ADDRESS COIL NAME MIRROR REGISTER | ACCESS COMMENTS
. . . . 1 = Error; Disables control and alarm outputs, causes flashing LEDs.
1 Calibration Checksum Error 40505 (bit 0) Read/Write Writing a zero clears the error.
. . 1 = Error; Disables control and alarm outputs, causes flashing LEDs.
2 Parameter Checksum Error 40505 (bit 1) Read/Write Writing a zero clears the error.
Integral and Offset/Manual . . 1 = Error; Disables control and alarm outputs, causes flashing LEDs.
3 Power Checksum Error 40505 (bit 2) Read/Write Writing a zero clears the error.
4 E?PROM Write Disable 40503 Read/Write | 1 = Disables writes to the E2PROM; Returns to O(writes are enabled) at power cycle.
CHA CHB
1 = Shorted RTD; Causes process value to be -32002, disables alarms, maintains
5 1 Shorted RTD Input Error 40504 Read Only control output at present level, causes flashing LEDs.
6 18 Open thermocouple or RTD 20504 Read Only 1=0Open thermocouple or RTD; Causes process value to be 32002, disables
Input Error alarms, maintains control output at present level, causes flashing LEDs.
Input and Process Value 1 = Under Range Error; Causes process value to be -32001, disables alarms,
7 19 Under Range Input Error 40504 Read Only maintains control output at present level, causes flashing LEDs.
Input and Process Value 1 = Over Range Error; Causes process value to be 32001, disables alarms,
8 20 Over Range Input Error 40504 Read Only maintains control output at present level, causes flashing LEDs.
9 21 Control Output OP1 State 40014/40030 Read Only |0 = Off, 1 =0n
10 22 Alarm 1 Output AL1 State 40015/40031 Read/Write [0 = Off, 1 = On; A write of 1 is only possible when alarm is set for Manual.
11 23 Alarm 2 Output AL2/OP2 State| = 40016/40032 Read/Write [0 = Off, 1 = On; A write of 1 is only possible when alarm is set for Manual.
12 24 Control Mode 40041/40049 Read/Write |0 = Automatic Mode, 1 = Manual Mode
13 25 Disable Setpoint Ramping 40042/40050 Read/Write [0 = Enabled, 1 = Disabled
14 26 Setpoint Ramping In Process 40043/40051 Read Only |0 =No, 1 =Yes
15 27 Disable Integral Action 40044/40052 Read/Write |0 = Enabled, 1 = Disabled
16 28 Auto-Tune Start 40011/40027 Read/Write | 0 = Stop, 1 = Start

INPUT TYPE REGISTER (40101/40201) TABLE

MODE TYPE MODE TYPE
0 Thermocouple - T 8 Thermocouple - C
1 Thermocouple - E 9 RTD platinum 385
2 Thermocouple - J 10 RTD platinum 392
3 Thermocouple - K 11 RTD nickel 672
4 Thermocouple - R 12 Linear Ohms
5 Thermocouple - S 13 Linear mV
6 Thermocouple - B 14 Process Voltage
7 Thermocouple - N 15 Process Current

ANALOG OUTPUT ASSIGNMENT REGISTER
(400301/40311) TABLE

MODE

ASSIGNMENT

o

Output Power A

Process Value A

Setpoint A

Ramping Setpoint A

Deviation A

Direct Entry Value 1

Output Power B

Process Value B

Setpoint B

O|lo| Nl hA~]|W[IN] -

Ramping Setpoint B

=
o

Deviation B

[
=

Direct Entry Value 2

ALARM 1 (40131/40231) AND ALARM 2
(40136/40236) ACTION REGISTER TABLE

MODE ACTION

o

Manual

Absolute HI (Balanced)
Absolute LO (Balanced)
Absolute HI (Unbalanced)
Absolute LO (Unbalanced)
Deviation HI

Deviation LO

Band Inside Acting
Band Outside Acting

Ol Nl B|W[IN]|F

Cooling (Alarm 2 only)

SERIAL BAUD RA TE REGISTER (40402) TABLE

MODE
0 300
600
1200
2400

4800
9600

19200

38400

BAUD

N|jo|la|lA~|lWIN|E
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