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Description and Applications

The Marathon Sensors Inc. UNIPRO Controller/Programmer represents the
latest technology in microprocessor-based process control instrumentation.
Through flexible PID (Proportiond, Integrd, Digita) control dong with
programmable features, even the most complex, system can be handled. For
athorough explanation of PID please refer to Zeigler and Nichals; “Optimum
Settings for Automatic Controllers’, Transactions of ASME, Nov. 1942. Or
St. Clair, David W.; Controller Tuning and Control L oop Performance, a
Primer; Straight-Line Control Company, Newark ,Delaware 1989.

The UNIPRO's control actions are based upon input from a
Thermocouple, RTD, Voltage or Current source. The UNIPRO dlows
Manud, Autometic, or Programmed control of asingle loop. Its
built-in RS-422 computer interface dlowsit to be completely
supervised by a computer, either on-sSite or in some remote location
within the plant. The Programmer can be used, and is strongly
recommended, to alow complete control of temperature or other
process cycles.

Thefollowing festures have been included to dlow use of the indrument in a
wide variety of gpplications:

Fully ste-configurable for single point control from one of three (3) fully
isolated andlog input sources, each separately configurable for thermocouple,
RTD, voltage, or current.

Powerful process/logic programmer that can store up to two-hundred (200)
programs, each consisting of nineteen (19) steps, subroutine cdls, test and
branch capability, and full accessto al ingrument parameters.
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Two (2) control output triacs for usein angle or dua control mode.

Two (2) fully isolated andog outputs, each separately configurable for voltage
or current output.

Two (2) configurable darm triacs, assgnable as process Alarms, deviation
dams, program darms, or fault darms.

Four (4) programmer events, assignable in any combination as ether inputs or
outputs (expandable to 16 1/0 with external event boards).

Three (3) communication ports for talking with host computers, controllers,
and discrete digitd and / or analog event expansion racks.

Thismanud provides al of the information required to ingtdl, operate and
maintain the MSl UNIPRO.

The manud isdivided into parts. Ingtdlation, Setup and Configuration,
Operdion, Programming, and Maintenance and Troubleshooting. Instalation
and Setup and Configuration will be used initidly to get the instrument into use.
Operation and Programming will be used daily. Maintenance and
Troubleshooting will be used for servicing the instrument periodicdly or if
trouble occurs.
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Installation

Installation L ocation

The UNIPRO ingrument is designed for 1/8 inch pand mounting inaDIN
standard opening of 5.43 inches square (adapter panels available by specia
order). Required rear clearanceis 10.5 inchesto dlow for wiring. Aswith dl
solid state equipment, the controller should be away from excessive hest,
humidity, ad vibration (refer to specifications). Since the unit usesred LED
display devices, avoid placing it in direct sunlight to reduce interference with
the display's visibility. The instrument requires 100/120/200/240 VAC
(jumper selectable on power intercornect board inside the rear panel) 50/60
Hz. It should not be on the same circuit with other noise-producing
equipment such as induction machines, large eectrical motors, etc. All
ingrument wiring must be run separate from al control wiring.

Panel M ounting/Removal

Because the instrument uses a ventilated enclosure, it is not dust-tight and
should therefore dways be mounted in a sedled control panel. To mount the
UNIPRO in acontrol panel, a hole must be cut 5.43 inches square in the
necessary location on the pand. The following procedure should be followed
to mount the UNIPRO in the pand.

1 Insert the unit into previoudy cut out 5.43 inches square hole in the
pand.

2. While supporting the unit, insert one dotted clamping bracket, with
head of the bolt facing to the rear of the unit, into the 0.62 inch by
0.82 inch cutout on the side of the unit.
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e
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3. Repeat step 2 for the opposite side of the unit.

4. With 1/8 inch HEX KEY wrench, dternately tighten bolts on
ether sde of the instrument to atorque of 4 in-1bs. (See
warning below). Insurerigidity of mounting.

I%xﬂ

Warning
To prevent warping of the unit's case, do not over tighten the clamp
bolts.

To remove the unit, loosen the Sde clamping brackets and reverse steps 1
through 3 above.
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Note
On subsequent removas and ingallations the rear panel can
be removed (4 screws) and the wiring does not have to be
disturbed.

Warning
All connections, rear pand installations and removals; plustriac board
ingtallations and removals must be done with power removed from
TBA and TBB. All PC boards should only be removed or installed with
power off viathe switch mounted on thetriac board. Otherwise,
serious personal and/or equipment damage can occur .

Thermocouples and other Signal Wires

The wiring used to connect the Sgnd wires to the instrument should berunin a
conduit, separate from any AC linesinthe area. This provides noise immunity
and physica protection. Thermocouples should be wired with the appropriate
dloy extenson wire with no termination other than at the ingrument. Aswith
al cold-junction compensating instruments, extreme care should be used when
an exising thermocouple is to be used for both the Controller and another
ingrument at the sametime.

Control Devices

The UNIPRO provides smple ON/OFF aswell as Proportiona control
through its two contact closure Control Outputs (TBA-7, TBB-7, TBA-8,
and TBB-8) and two Analog Outputs (TBD-13 through TBD-16). Refer to
the Section on Control Modes for more details on the outputs. This alows
control through smple ON/OFF devices or through Proportional control
methods.
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SIMPLE ON/OFF CONTROL: Set Control Mode for ON/OFF
Control. This provides contact closure at Control Output #1 to control
absolute heat gpplication/remova for such devices as heating ements, etc.

Three types of Proportiond control are:

1 Time-Proportioning: Referring to the modulation of
the duty cycle. That is, changing therétio of On Time
versus Off Time in systemsthat use such devices as
heeting elements, dectronically operated/ass sted
vaves, or servo drives that use andog command
sgndsfor contral.

2. Pogtion-Proportioning: Referring to the adjustment of
avariable postioning device such asapostioning
motor with didewire feedback.

3. Voltage or Current Output Proportioning: An Anaog
output's (voltage or current) amplitude is varied based
on input from rheostats, thermocouples, anmeters,
etc. to control heat applications.

The UNIPRO provides many ways to use the above control methods. Setup
has details for setting the Control Modes to determine the method to be used.
Sometypical gopplications for the Proportioning method are:

1 HIGH/LOW or HEAT COOL hesat application system: Set Control
Modes for Time-Proportioning. This providesthat CONTROL OUTPUT #1
(TBA-7, TBB-7) and CONTROL OUTPUT #2 (TBA-8, TBB-8) arein
opposite conditions at ether extreme of the control range and are both OFF
a the midpoint of the control range.
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2. ANALOG OUTPUT control: Set Control Modes for
Time-Proportioning. Thisprovidesa0to5VDC or 4 to 20 mA output
which is sdlectable on the ANALOG OUTPUT BOARD (TBD-13 through
TBD-16, see Section 2.14 and Section 8.0 for more details). The output
control is based on 0 to 99% of the output device's control range. For
example, 50% control would equal 2.5 VDC out where 5 VDC equals
maximum hest output of the drive. This can be used with servo drives that
require avoltage or current command signd for controlling heat output or
Sarvo pogtioning.

3. POSITIONING MOTOR with SLIDEWIRE FEEDBACK: Set
Control Modes for Single Position-Proportioning with didewire feedback.
CONTROL OUTPUT #1 will drive the motor in the open direction,
CONTROL OUTPUT #2 in the close direction.

Remember, the above methods are just examples of the typica gpplications of
the UNIPRO. Please cdl your MSl representative or gpplication engineer for
guestions concerning your particular system.

Chart Recorders

If achart recorder isto be used, it must have input specifications within the
following ranges.

Oto4VDC

0to45mA
corresponding to aFRONT PANEL display of 0-2000. Theided location of
the recorder is adjacent to the instrument but it may be located remotely if the
connecting wires are properly shielded. Long wiring runs from the chart
recorder outputs may require resstive termination (2 K onms or so) at the
chart recorder input(s) should be isolated from ground.
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Computer Interface

If you wish to take advantage of the UNIPRO's RS-422 digitd
communications capabilities, refer to "Communications’ for more detalls.

Alarms

Two user-programmable triac darm contacts are available for connection in
gppropriately-engineered systems.

Programmer
The Programmer can run an entire process, depending on how thoroughly the

capabilities are set up and used. Refer to "Operation” and "Programming” for
further information.
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Electrical Connections

Connections to the unit are made viafour termina blocks, on the rear pand,
labeled TBA, TBB, TBC, and TBD. (Postion 1isat the top the position 10
(TBA and TBB) or 18 (TBC and TBD) is at the bottom of the termind strip.)
AC power, event, control, and darm connections are made on TBA and
TBB. All communicationsare on TBC and dl andog I/0O sgndsare on TBD.
Refer to the Figure below for a complete layout of the UNIPRO rear panel
connections.
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AC Power
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The UNIPRO requires 100/120/200/240 VAC at 1 AMP,

Communications

Three communications busses are at TBC and use RS-422 full or haf duplex
protocal for al ports. (Refer to "Communications' in Maintenance and
Troubleshooting.) Typicaly, the HOST port will connect to a host computer,
the AUXILIARY BUSS to other instruments, and the OPTOMUX PORT to
OPTOMUX

I/O devices.
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Analog I nputs

The UNIPRO dlowsfor three andog inputs with their individud functions
determined by "daughter board" |ocated on the analog input board insde the
unit. The standard connection, a TBD, will have thefird input asa
thermocouple, the second for the oxygen probe, and the third optionaly used
to input voltage or milliamp sgnds.

Analog Outputs

Two, separate, isolated analog outputs are provided on TBD and can be
selected as 4-20 mV (for maximum accuracy, see Specifications for further
details) or 0-10V output through DIP switch settings on the andog output
board. Additionaly, outputs can be cdibrated by placing ajumper on the two
terminds supplied.

DIP Switch Setup

The user may use the UNIPRO in amulti-ingrument system by giving the
ingrument a unique HOST address, specified by using the DIP switcheson
the Interface Board inside the UNIPRO

To get to the DIP switches, loosen the black knurled knob on the front panel
by turning in a counterclockwise direction. Carefully remove the front pand
but DO NOT remove the ribbon cable connecting the front pand to the
Interface Board. Safely support the front panel near the indrument. Adjust
the DIP switches per Section 2.16 for the desired operating mode. When
switch adjustment is complete, replace the front pand to prevent
contamination.
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UNIPRO Front Pand Remova
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Find the appropriate switches by referring to the figure below.
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UNIPRO Internd Layout

Unipro Operations Manua 17 Aug. 25, 1999



MARATHON SENSORS INC.

DIP Switch Assgnments

O~NO O A WNPF

Bank O
Switch #

Unassgned
Unassgned

Description

Slide wire Deadband (see the following table)
Side wire Deadband (see the following table)
Slide wire Deadband (see the following table)

Unassgned
Unassgned

Service (Must be OFF)

Sdlectable deadband for didewire feedback control.

Slidewire Dead Band Offsat

offset  |Switch 3 Switch 4 Switch 5
0.4% OFF OFF OFF

0.8% [JON OFF OFF

12% JOFF ON OFF

1.6% JON ON OFF

2.0% JOFF OFF ON

24% JON OFF ON

2.8% JOFF ON ON

3.2% ON ON ON
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Each UNIPRO in amulti ple instrument system must have a unique address for
proper communications.

HOST address selection switches:

Bank 1 Address
DEC |HEX [SW1 SW2 SW3 SwW4
0 0 OFF OFF OFF OFF
1 1 ON OFF OFF OFF
2 2 OFF ON OFF OFF
3 3 ON ON OFF OFF
4 4 OFF OFF ON OFF
5 5 ON OFF ON OFF
6 6 OFF ON ON OFF
7 7 ON ON ON OFF
8 8 OFF OFF OFF ON
9 9 ON OFF OFF ON
10 A OFF ON OFF ON
11 B ON ON OFF ON
12 C OFF OFF ON ON
13 D ON OFF ON ON
14 E OFF ON ON ON
15 F ON ON ON ON
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Thermocouple Burnout Jumper Selection

CAHKCETSY

AL

Q

M S STANSSTT GPCNES

The thermocouple jumper selects either afull upscae or afull down scae
reaction to take place when a thermocouple fails or becomes open. The
jumper can be found on the thermocouple board, and has two possible
settings (see Figure). For full scale upwards, place the jumper from the + to
the C, and for full scale downwards, place the jumper from the - to the C.
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Setup And Configuration

Front Pand

Thefront pand of the UNIPRO consists of three main parts, two display
windows and akeyboard. Refer to the figure shown below for alayout of the
front pand. The digplay windows each contain four 14-segment digits that
are used to display helpful messages and numerica parameter vaues

4

Qutput! & CAlarm 1
Outputz & CAlarm 2
PROCESS

ProgD CPower
AutoD O Fault
Man & CWait
SET
Prog | (O O (e
‘ Aufo || Setpt || Cnt Alarm Shift}
 Man Parm et

NMERE

B

MARATHON

MOMNITORS INC.

Q Unipro

PROCESS Display

This4 digit 14-segment display provides the value of the current process
vaue, dong with messages for ease of operator use when setting up
parameters. The PROCESS window displays the step number and
OPCODE when in the Program Editor.

Unipro Operations Manua Aug. 25, 1999
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SET Display

This4 digit 14-segment display provides the vaue of the process setpoint
vaue during Auto and Program operation. In Manua mode the
Time-Proportioning % Output value is displayed. During operator input
procedures this display shows the data being entered. The SET window
displays the corresponding data for the OPCODES displayed in the
PROCESS window when in the Program Editor.

LEDs

Severa smdl LEDs indicate operations and functions of the UNIPRO. Ten
are on the face and three are in the keys.

Output 1 indicates when the Output 1 Control relay is closed.

Output 2 indicates when the Output 2 Control relay is closed.

Alam1 indicates when the process vaue has closed the relay based
upon trip point and type of darm.
Alam 2 indicates when the process va ue has closed the relay based

upon the trip point and type of darm. Also, if Samtch 6, Bank
1isON the LED indicates the closed control output relay.

Prog indicates thet a program is running and Automatic
control isactivated. If flashing, the programisin
HOLD. Refer to the section "The Programmer™.

Auto indicates that the UNIPRO isin Automatic control
mode. If flashing, aprogramisin HOLD.

Manua indicates that no control action is being executed by the
UNIPRO. If flashing, aprogramisin HOLD.
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Power indicates that the UNIPRO's 5 volt power supply is
functioning.

Fault indicates that an open circuit is detected at the sgnd
input.

Wait indicates that the Programmer iswaiting for some

condition to be satisfied before continuing.
Setpt indicates that the Setpt Enter mode has been selected.

Cntrl Parm indicates that the Control Parameter Enter mode has
been sdlected.

Alarm Set indicates that the Alarm Setup mode has been selected or
one or both dlarm vaues are non-zero.
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MARATHON SENSORS INC.

Keyboard

The UNIPRO keyboard consists of ten keysfor operating and programming
the instrument. There are no "hidden” keys on the UNIPRO keyboard.

Various operations with the UNIPRO involve dud-key operations using the
[Shift] key in the same way a shift key on atypewriter isused. When
activating adua-key assgnment do not try to press both keys smultaneoudy;
rather, follow the sequence below:

1 Press and hold the[ Shift] key,
2. Press and release the second key,
3. Release the [Shift] key.

KEY DESCRIPTION
Pro g Thiskey sdects the_z o_per_ati ng mode qf the_UNI PRO.
A T The mode sdlected isindicated by the illuminated
Auto
_— LED.
Man
O This key sdlects the Setpoint Enter mode where the
Setpt Setpoint, Setpoint Offset and Reference Number can

be accessed and dtered. When used in the dua-key
operation Shift/Setpt it dlows the operator to pull any
program into the edit space or decrease the remaining
time of aprogram step if aprogram is currently
running.
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() A This key selects the Control Parameter Enter mode
Catl where the Proportional Band, Reset, Rate, Cycle
Parm Time and Percent Output vaues (if in solenoid mode)

v can be accessed and altered. When used in the

dua-key operation Shift/Cntrl Parm it selects the
keyboard Lock Leve change mode.

il This key sdlects the Alaam Setup mode where
Alarm the Alarm 1 and Alarm 2 conditions can be
Set accessed and altered or Alarm 2 can be used

to determine setpoint for auxiliary control loop. When
used in the dua-key operation

Shift/Alarm Set it sdlects the Thermocouple Type,
Custom Festures, and Events Partition. After
Shift/Alarm Set the Thermocouple Typeisinitidly
displayed, if Enter is pressed the Custom Festure
option is avallable while the second press of Enter
alows the Events Partition to be observed and altered

if necessary.

© i Thiskey has no function by itsdf. The function of the
Shift Shift key isfor adl dud-key operations, Security
| Sequence and the start-up sequences.
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L Thiskey isusudly usad to select which digit is to be
< modified in a data entry mode. In Manua mode this

T key will cause the control output to go to the full
reverse control direction whilethe vaueis disolayed in
the SET window. In Automatic mode pressing "left
arrow" causes the % on-time vave postion to be
displayed in the SET window. (pogitive-Output 1,
negative-Output 2). In the Programmer Status
Display it causesthe display to move to anew

page.**
r Thiskey is usudly used to decrease the vadue of adigit
rvk in the data entry mode or scroll through various
parameter sequences. In Manua mode this key will
L cause the control action to move toward the Output 2

direction. When used in the dua-key operation
Shift/"down arrow" it accesses the Programmer Status

Digolay.

Thiskey isusudly used to increase the value of a digit
i in the data entry mode or scroll through various

parameter sequences. In Manua

mode this key will cause the control action

to move in the Output 1 direction. When

used in the dud-key operation Shift/"up arrow" an

LED test is activated, where every segment and

decimd point should light in both displays. If any

segment or decima point does not light a keyboard

problem may exigt, contact aqudified MS

representative.
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This key isusudly used to sdlect which digit isto be
modified in adata entry mode. In Manua mode this key

|:> will cause the control output to go to the full Output 1
direction. Inthe Programmer Status Display mode it
causes the display to move to a new page.

Thiskey is used to enter data, clear darms, or cance programs.

Fnter
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[Control Parameter]Setup

Menu
MENU MENUIN | MENUA MENU MEUN MENU
CON P ouT COM PROG EVTS
pb ina aol host auto et
YO0 XXX XOO0K YO0 XK XXX
res gca aolo axm aps evbd
YO0 XXX XK YO0 XK XXX
rate iaof aolr aux asev epl
XK XHXKX XXX XXX XK XX
cyc iap a2 Ssoa Lock exa
XXX XXX XXX XXX pswd XX
hipo iadp ao2o0 sol lock lina
XHKX XHXX XHHXX XHKX X XHHXX
lopo Inb Aozr i
XXX * XX
Idin inC 08
XX * XXX
conv Tc
XX °X
Cm
XXX
Ssetp
YO0

notes:

* full sequence of “IN A” repests for inputs B and C.

: the screen repeats for numbers 0 - 8 decima and hex and hex numbers 9 - f. This
indicates that the repeeting screens have been eft out between thefirst and last
numbers.
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Control Parameter Key Menu
Selections

The following shows the order of configuration options set from the
[Cntl Parm] key and ther range of values. Press[ENTER] to go
forward to the next option, or [Shift] to back up to a previous
option. The arrow keys are used to change the option within its
limits see the keys portion of this section for a complete description
of how they are used. Pressing [Cntl Parm] a any time will exit
from this option setup sequence.

Note
Options are saved as they are changed.

CON menu
Processdisplay  Set display options Description
Pb 0 to 9999 Proportiona band
rEs 010 99.99 Reset
rAt 0t09.99 Rate
c4ac 1to 250 Cycletimein seconds
HIPO 0to 100 High limit on percent
output
LOPO -100 to 100 Low limit on percent
output
LdLn -100 to 100 Load Line
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CON menu Continued...

Processdisplay  Set display Description
Cm XXX Control mode
XXX=
X__ =DorRfordirect or reverse.

_XX =tp for time proportioning.

tc for time proportioning with compliment
td for time proportioning dud

ms for motor with dide wire feedback

of for OFF / ON control

oc for OFF / ON with compliment

od for OFF / ON dual

pp for pogition proportioning
SETP LOC,INC Setpoint source;
local or input C
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INP menu

Input A, B, or C values and actions are programmed from this
menu. Display choices shown arefor input A. The other input
choices follow through the same cycle. Exceptions are noted in the
table. Thermocouple degree choices for temperature display come

a the end of the full menu cycle.

Processdisplay  Set display choices

Description

INA LIN, Tc, Off, Prog

Lineerization for input
A: LIN for linear
Tc ? For thermocouple

type*

Off Prog for
Programmed.
Input C has three more choices L 30, L50, and L100.
CJCA YES, NO Cold junction
compensation active for
input A
IAOF -999 to 9999 Input A offset for
program mode
IASP -999 to 999 Input A span vaue
for program mode
IADP Oto3 Input A displayed
decimd point location for
program mode.
tC degF,degC Temperature display
units
Notes:
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* thermocouple types are found in the specifications. Vauesand
types are dso found in Maintenance and Troubleshooting.
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AOUT meu

Processdisplay  Set display options Description
AO1 PO, IN B, P 20, P 21, Analog output 1
REFN, PROG, TEMP, AUX source*

AO10 -999 to 9999 Anaog output 1

offset
AO1r 0 to 9999 Anaog output 1
range

Analog out put 2 choices are the same menu items repeated.
* Analog output source 1 menu items:

PO = percent output

IN B =input B

P 20 & P 21 are specidized parameter settings. Check with your
programmer before entering data.

REFN = the reference number

PROG = the program

TEMP = temperature

AUX =Auxiliary output
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COM menu
Processdisplay  Set display Description
HOST H or F, E or N Hogt communications
setupand0to 3
AUXM TEM or UDC Aux communicaions
port mode; MSI 10Pro
or Honeywel UDC3000
AUX HorF EorN Aux communicaions
setupand 0to 3
SSOA NO, YES Save satpoint offset
active
SSOn -500 to 500 Save temperature
controller setpoint
offset The UNIPRO
can transfer 7 dave
temperatures and have
an offset for each.
Address 1isthe origind
UNIPRO.
Notes:
communications choices for the UNIPRO are:
H = Hdf
or
F = full duplex
E=even
or
N = no parity
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BAUD rate code
0= 1200
1=4800
2 =9600
3=19.2k
PROG menu
Processdisplay  Set display Description
AUTO NO, YES Auto gtart-up
APS NO, YES Auto program start
ASEV NO, YES Asynchronous event
LOCK Oto3 Lock leve
The most accessible
levd is 3, theleast is
0. To set apassword
See below.
Password Entry

The password can be entered by pressing the Dua-key sequence
[Shift] + [Cntl. Parm] keys. Any order of keys, except for the
[Shift] or [ENTER] key, can be entered as a password, up to nine
keys maximum. Press[ENTER] to savethe password. The
number in the st display will count the number of keys entered.
Pressng [ENTER] without pressng any other key (i.e. set
display=0) will clear the password. So to have no password the
sequence [Shift] + [Cntl Parm], [Enter], [Enter] ,[Enter] must be
pressed.
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EVTS meu
Processdisplay  Set display options Description
EXT NO, YES Externd event
boards active
EVBD 1200, 4800 Events
communications baud
rate
EPI Oto4 Events partition
interna
EPXA 0to 16 Externd analog board
partition ? Where ?is
0111 21 31 41 51 6’ 7’
8,9,A,B,C,D,E F
Representing modules
0 through 15
respectively.
LINA XXX Externd andog board
Module linearization.
Where XXX = lin, prog, nfa
or thermocouple type and
vadue*
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All thermocouple displays have TC X format where X =
thermocouple type. Seethelist below

Thermocouple ligt:

Digplay T/c Type

3 5
I C
L e
N J
K K
N N

b NM
a R
c| s
H T
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[Alarm Set] key
The[Alarm Set] key adso sets some parameters. Its menu islimited
to darm functions. Agan [Enter] and [Shift] move forward or back
through the selections while setting up, [arrow] keys change values
and [Alarm Set] exits. All values are saved asthey are changed.

Alarm Set key
Processdisplay  Set display options Description

AL1M See notes Alarm 1 mode. Sdects
which variable, type
of darm, and whether
direct or reverse
acting. See notes
b ow.

AL1V -999 to 9999 Alarm 1 vdue.

Decimd point is
automatically set based
on control variable and
type of darm.

A1TN 0to 250 Alarm 1 turn on delay
time in seconds.

A1TF 0 to 250 Alarm 1 turn off ddlay
time in seconds.

At thispoint, if thereisno need for ALARM 2 to be s&t, press
[Alarm Set] to exit darm parameters.

If ALARM 2 does need to be s&t, press[Enter]. Usethe
information starting a the top of the table for ALARM 1. The
process display will change only from altoa?2. All other
information in the table remains accurate for ALARM 2.
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Notes:

Vaiadble Description

D ThisisDIRECT operation for darm actuation (i.e. the contact is
normally open until it reaches the trigger limit specified in the
ALARM VALUE then the contact closes).

R REVERSE operation (opposite of NORMAL) for ALARM
actudtion (i.e. thedarm contact is normaly closed until it reaches
the trigger limit specified in the ALARM VALUE then the contact
opens).

IN B Alarm actuation is based on the analog sgnd & Input B
Inputs exceeding the limit in the Alam Vaue. Input B inputsis
physicaly located at TBD-4, TBD-5, and TBD-6 on the unit's rear
connectors.

AUX Alarm actuation is based on the andog signd at Input C
exceeding thelimit in the ALARM VALUE. Input Cisphyscdly
located at TBD-7, TBD-8, and TBD-9 on the unit'srear
conductors.

BND Alarm actuation uses BAND WIDTH control above and
below a programmed setpoint limit. (i.e. If the band is set by the
ALARM VALUE to 0.10 and the programmed setpoint is at 0.80,
the darm will trigger a 0.90 and 0.70.)

DEV Alarm actuation uses DEVIATION control above or
below the programmed setpoint. The + and - symbols determine if
the deviaion isdlowed or if it is above (+) the programmed setpoint
or below (-) it. (i.e. If deviation of 0.10 is placed inthe ALARM
VALUE and 0.80 isthe programmed SETPOINT the darm will
trigger a 0.90 or 0.70, for -0.10.)

FLT Aninput FAULT, or aprogram darm isto be used as
bass for the actuation. The ALARM VALUE isignored.
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PRG An Internd program will actuate the darm.

PO Alarm actuation is based on the PERCENT OUTPUT
exceading thelimitin the ALARM VALUE .

PV PROCESS control mode. Alarm actuation is based on
the PROCESS VARIABLE exceeding the limit in the ALARM
VALUE.
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[SETPT] key

Parameter entry under the [Setpt] key is the same procedure as
under the other two keys controlling parameters. [Enter] moves
forward [Shift] moves back and [arrow] keys change the vdluesin a
parameter. [Setpt] exits and values are saved when changed.

Setpt key
Processdisplay  Set digplay options Description
STPT -999 to 9999 Control loop setpoint.
Thelocation of the
setpoint will be
automatically st
based on the control
loop process variable.
REF 0 to 9999 Reference number.
NUM -999 to 9999 Operator input which
can be accessed by the
host computer system.
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OPERATION

Once ingdlation and setup and configuration are complete, the day
to day operation needs of the UNIPRO depend upon the
gpplication. The basics are found in the Quick Reference Guide.

To Respond to Alarm Messages :

Note the darm and determine what caused the darm.
Press[ENTER] once to deactivate (slence) darm relay contact and
continue program execution.

After acknowledging the darm, one of the following actions may be
appropriate:

Abort the program by pressng the [Prog/Auto/Man] key.

In the case of atimed-out LIMIT statement (message #93), it is
normally desirable to continue the program by re-executing the
offending LIMIT statement to be sureit is satisfied. Thisis done
automatically when the [ENTER] key is pressed to acknowledge
the darm. If you do not want to re-execute the LIMIT statement,
pressing the [SETPT] key will cause the LIMIT statement to be
skipped and the program to continue to the next STEP.

Correct the problem or do what the programmed darm indicates:
see “Maintenance and Troubleshooting”: the darm messages for
complete information on programmed alarms. Then press [Enter] to
continue the program.

If any alarm is only to be acknowledged and the operation isto
continue, press [ENTER] to silence the larm and then press
[SETPT] to skip to the next operation.
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SETPOINT and the Refer ence
Number

[SETPT] is used to enter the setpoint, the Reference Number, and
the Operator Inputs. Thefirst press of [SETPT] will alow the
arrow keysto adjust the value of the setpoint. Usethe [LEFT
ARROW] or [RIGHT ARROW] keysto select the character to be
atered. Once the character to be changed is flashing, use the [UP
ARROW] or [DOWN ARROW] keysto sdlect the desired number
or symbol. After dl characters are as desired, press[ENTER] to
place the vaue in nonvolatile memory and to continue paging through
the parameters. Pressing [ENTER] again dlows the Reference
Number to be changed. Pressing [SHIFT] at any time dlowsthe
operator to “back up”to the to the step before [ENTER] was
pressed. An additiona press of [ENTER] alows the operator Input
to be changed. Anytime during the setting of vaues[SETPT] may
be pressed to save the value and exit.

All the parametersin this group have alock leve of 3.
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SETPOINT Parameters

Display Parameters Description

Stpt Setpoint The SET display window line
represents the basic parameter for the Control Loop that the
process needs.

REF Reference Number Assgnsanumber to a

program for future reference. These numbers can range from O to
9999.

NUM Operator Input SET display window line
=-999 to 9999. Allows the operator to enter information that may
be needed by a program. Thisinput may be used smilarly to the
reference number.

PROG/AUTO/MAN

The Operation Mode for control of programsis selected by the
[Prog/Auto/Man] key. Pressing this key alows access to the
operation mode selection controls. Thefirst selection, after pressing
[Prog/Auto/Man], dlows for control of the program to be entered.
The key pressesthat follow it depend upon the state of the program.
If aprogramis not running see “Running A Program” below.
Anytime during the sdlection process [Prog/Auto/Man] may be
pressed to exit the selection process. All of the parameters under
thiskey havealLock Leve of 3.
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M ANual Mode.

In Manua mode the process variable is displayed in the PROCESS
display, the SET display shows the appropriate control vaue, and
no control action is computed. The arrow keys can adso be used to
activate the control outpuit.

Either the percent ON time (time-proportion) or valve postion
(pogition proportion) is displayed in the SET window. For sngle
control mode operation this number is dways positive (0/50/100).
The [UP ARROW] and the [DOWN ARROW] keysincrease or
decrease the percent ON time or the valve position toward its fully
opened or closed pogtions by approximately 1%. This continues
for aslong asthe key is pressed. The [RIGHT ARROW] and
[LEFT ARROW] keysforcethe CONTROL OUTPUTsto
increase or decrease the percent output by approximately 10%.

AUTOmatic Mode

In Automatic Mode the process variable is digplayed in the
PROCESS display, the SETPOINT is displayed in the SET display,
and control action is computed based upon the PID parameters and
the input(s). Pressing and holding the [LEFT ARROW] key will
cause the SET display to show the control action as described
previoudy in "Manua Mode.”
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PROGRAM OPERATIONS

Running a Program

1. Press[PROG/AUTO/MAN] until theinstrument's Prog LED
lights

2. The Program Number is displayed in the SET display, sdect the
program to be run using the arrow keys.

OPTIONAL.: If beginning at a step other than 1 Repeatedly press
the [SHIFT] key to sdect the step upon which the program should
gart. The step number will gppear in the PROCESS display.

4. Press[ENTER] to run the program.

If the Program Number in the SET display beginsto flash, thereis
something wrong with the program (i.e. memory disruption, wrong
command, etc.). Pressthe [PROG/AUTO/MAN] key to escape,
or select anew program using the arrow keys. Troubleshoot the
program and then restart this procedure.

Stopping a Program
Press[PROG/AUTO/MAN] UNTIL either the Auto or Man LEDs
begin to flash, indicating aprogram isin HOLD. Press[ENTER] to
cancd the program (flashing will stop).

OR
Pressthe [PROG/AUTO/ MAN] key until the Auto or Man LED is
flashing, indicating a program isin HOLD. Return to the program
mode by pressing [PROG/AUTO/MAN] and the PROCESS
window will digplay the word HOLd. The SET window indicates
the program number that isin hold. Press any of the arrow keysto
cancel the program. The hold symbol will be replaced by the run
symboal.
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_Placing a I5rogram inHOLD
Press[PROG/AUTO/MAN] UNTIL the ingrument isin either Auto
or Man mode asindicated by the LEDs. Theflashing LED sgnifies
the program isin HOLD.
OR
Press [SHIFT]+[LEFT ARROW].

Note
If the instrument isin Manua mode and a program isin HOLD, no

automatic control istaking place.
If the instrument isin Automatic mode and a program isin HOL D, autometic control
is continuing.

Restarting a Program From HOLD
Press[PROG/AUTO/MAN] UNTIL theinstrument isin
Programmer mode asindicated by the Prog LED. The LED should
be flashing 9gnifying aprogramisin HOLD.
OR
Press [SHIFT] +{{LEFT ARROW].
Do not dter the program number, otherwise, the program will start
from the first step and not where it had left off.
Press[ENTER] and the program will continue executing with the
step where the HOLD wasiinitiated.

To Enter Program Editor*

1. Press Shift/Setpt
2. Sdlect the program to be edited using the "arrow keys'(Edit / 0001)
3. Press Enter

* Note that the unit will alow editing of a program that might be
running. Thisediting will not affect the currently-running copy of this
program until the program is actually restarted, either manually or by a
program jump.
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To Edit Program Steps

Use the [LEFT ARROW] and [RIGHT ARROW] keys to select
digits to be changed (either the OPCODE or the data)

Use the [UP ARROW] and [DOWN ARROW] keys to change the
selected digit

3. Press[ENTER] to move forward to the next step, or

4. Press[Shift] to move backward to the previous step

If at any point the program does not advance or back up, and the
entire SET display starts flashing, the datain the SET display isinvaid
for the OPCODE shown. Use the [arrow keys] to enter the correct
data and then press [ENTER].

Tolnsert A Step

Go to the step of the desired insertion, using either the [ENTER] or
[Shift] keys

2. Press[Control Parm]

3. Enter the new step, OPCODE and data

4. Press[ENTER]

To Delete A Step

1. Go to the step to be deleted, using either| Enter] or [Shift]
2. Press[Alarm Set]

To Exit the Editor Without Saving
the Program

1. Press[Setpt Jat any time, the edited program is lost (the copy in
non-volatile memory is unchanged)
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To Exit the Editor Saving the
Program

1. Edit through step 19 as required, inserting NOP's wherever no
operation is to be executed

2. Press[ENTER]

3. Select the program number in the SET display using the [arrow
keys] until the desired program number is being displayed (SAVE /
0000)

4. Press[ENTER], the program stored in that location previoudly is
now lost (SAVE / Done)
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CHANGING PARAMETERS

All of the UNIPRO parameters, program numbers, OPCODES,
and data va ues can be dtered using the following procedure:
Press[Pr. Fact. / Ctrl. Param.]. The word MENU will appear in
the PROCESS window. The Parameter group will appear in the
SET window. Press[ENTER]. The symbol for the parameter is
displayed in the PROCESS window while the current dterable data
isshown in the SET window. The flashing character is the one that
can be dtered.

Usethe [LEFT ARROW] or [RIGHT ARROW] keysto sdlect the
character to be altered.
Once the character to be changed is flashing, use the [UP ARROW]
or [DOWN ARROW] keysto select the desired number or symbol.
After dl characters are as wanted, pressthe [ALARM SET] key to
place the value in memory and exit,
or

press [ENTER] to save the value and continue (forward) editing
other parameters,
or

[SHIFT] to savethe value and continue (back) editing other
parameters.

NOTE

If an entered number vaue is not within the acceptable data range,

the maximum/minimum vaue will flash in the SET display. Repest the
above procedure until an acceptable vaue has been entered.

See “ Setup and Configuration” for the Menu table and parameter
definitions. The Alams are dso found there.

VIEWING A PROGRAM WHILE IT ISRUNNING
See“ Status Digplay Page” in Maintenance and Troubleshooting
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Programmer Operations

Introduction to Programming
Techniques

The UNIPRO Programmer uses a step/ OPCODE approach rather
than a segment approach.

The advantages of using OPCODES (operation code) are:

1) only what is to be changed is entered,

2) features can be added to older instruments, and

3) less information needs to be saved for each step therefore more
programs can be stored.

The step approach is very smilar to what an operator would do if he
were manudly controlling the process.

Some of the featuresin the OPCODES may not be obvious as to
how they would be used until more experienceisgained. However,
with alittle practice and experimentation the Programmer can soon
be mastered.

Each program in the UNIPRO consigts of nineteen steps (one
OPCODE per step). Some OPCODEs allow programsto be
linked together. The UNIPRO can store up to 200 programsin
nortvolatile memory.

Description of OPCODESs

Thefollowing "aphabet” ligs dl of the available OPCODEsfor the
UNIPRO Programmer.
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ﬁ’rogrammer Alphabet

MNEMONIC/ DATA DESCRIPTION
OPCODE
ALARM 0001-0079 80-83* MESSAGE # Sound

A and display damto
summon operator and
convey amessage

BRAN 0000-0019 Specifiesan "if true"

b and "if fase" gep
number to jump to based
upon the previous
condition (b TT.FF).
BRAN 0 branches out of
the program.

AUXCN 0-4000 Set Alarm 2 Setpoint
C vaueif Switch 7,
Bank 1isON. If Switch
7, Bank 1is OFF,
interpreted as NOP.
ADREF -128to 127 Add to reference
d number.
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_Programmer Alphabet Continued...
MNEMONIC/ DATA
OPCODE

EVENT 1.0-151
E

GOSUB 0-201

DESCRIPTION

Turns an output
ON/OFF or waits for
an input condition.

The Programmer waits
for an acknowledgment
that the change has
occurred before
advancing to the next
step. (.Ofor OFF; .1
for ON)

Allows one program to
execute another

program and then
continue. Any program
canbecdled a
subroutine aslong as it
does not call another
subroutine. When a
subroutine ends, the
cdling programis
reloaded and restarted at
the gep fallowing the G
OPCODE. A GOSUB
201 will cause aprogram
to be called whose
number is equd to the
reference no.
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_Programmer Alphabet Continued...
MNEMONIC/ DATA DESCRIPTION
OPCODE
TEMPS 0-4000 Set the
H temperature Setpoint.
TEMPI 0-4000 Check to seeif
h the temperature is
above specified value.
DELAY 2-250 sec Insert ashort delay in
I seconds.
JUMP 0-201 Jump to another
J program and continue
executing at the new
program. The
Programmer never
returns to the program
with the JOPCODE
unless caled with the
G OPCODE. A
JUMP 0000 will reload
and execute the
currently running
program.
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_Programmer Alphabet Continued...
MNEMONIC/ DATA
OPCODE

LIMIT .05-40.00 hrs
L

REF#S 0-255

OUTPUT 0000 to 0255

OXINQ 000.0to 100.0

DESCRIPTION

Limit the amount of
time the Programmer
should wait for
something to happen
before sounding an
dam. ThelL
OPCODE performs no
operdtion by itsdf, it
only paformsa
function when used
with another
OPCODE. Thedatain
aLIMIT gatement
may aso be interpreted
as Temperature. (Refer
to "Effect of Limit
Statement”)

Set the reference
number.

Set avalue to be used
for the selected Andog
Output (XXXX).

Test input b.
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_Programmer Alphabet Continued...
MNEMONIC/ DATA DESCRIPTION
OPCODE
PID 0-999 Allowsthe
P Proportiona Band to
be dtered by the
Programmer. Itis
used in conjunction
with = OPCODE.*
REFH 0-4000 Tes to seeif the
Q reference number is
above the specified
vaue
RAMP .05-40.00 hrs Specifiesthetime
r (.05-40 hours) to ramp
from the current
temperature Setpoint to
the new temperature
Setpoint. Must be
followed by an H
OPCODE.
SOAK .05-40.00 hrs. Soak for a specified
S period of time.
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_Programmer Alphabet Continued...
MNEMONIC/ DATA

OPCODE

TIMESO0-40.00 hrs
T

TIME 0-40.00 hrs
t

UNTIL-99t0 99
u

DESCRIPTION

Set the master timer to

the specified vaue for
count down. If the st
vaueisO, the timer
will count upto a
maximum of 99.99
hours and HOLD.

Check to see if thet
timer is abovethe
specified vdue.

Causssthe

Programmer to wait
until the percent output
reaches the specified
vaue. ThisOPCODE
isussd whenitis
desired to know when
aloadisupto
temperature. Since the
percent output needed
to maintain the furnace
a agiven temperature
can be determined, the
load will be up to
temperature when the
percent output returns
to that vaue.
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_Programmer Alphabet Continued...
MNEMONIC/ DATA DESCRIPTION
OPCODE
AUXI 0000 to 4000 Check to seeif the
Y auxiliary input is above
the specified vaue.
PIDEQ 0-99.99 Allows the Rest,
= Rate, LOPO and HIPO
parameters to be
changed by the
Programmer.
* Only if preceded by
P OPCODE.
NOP 0000 No operation. (Datais
- forced to 0)

* Refer to NOTE at the end of this section for further information.

Note:
The P and = OPCODESs are used together as shown in the following
example which enters vaues for the Pb=150, Reset=.3, Rate=.05,
LOPO=20 and HIPO=95

01 P 0150 Pb=150

02 = 0030 Reset=.30

03 = 0005 Rate=.05

04 = 0020 Minimum %Output=20%*
05 = 0095 Maximum %Ouput=95%*
06 = 0016 CydeTime=16

* When aiterl ng the above parameters, note that no decima point
appears.
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Note:

The execution of aJUMP or a GOSUB statement always loads the
program into working memory whereas an unconditionad BRANCH
statement does not reload the program.

Note that the Programmer counts time in hours, tenths of hours (=6
minutes) and hundredths of hours (=36 seconds) rather that in hours,
minutes, and seconds.

Symbol Table of OPCODEs
DISPLAY SYMBOL PROGRAMMER OPCODE

ﬁ A-ALARM
_B b-BRAN
E C-AUXCN
T'] d-ADREF
E E-EVENT
F F-FSOAK
E G-GOSuB
ﬁ H-TEMPS
I'_l h-TEMPI
_| [-DELAY
E J-JUMP
E L-LIMIT
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Symboal Table of OPCODES Continued....

DISPLAY SYMBOL

0] ] 3] =]

| C2] ™| -] ta] = | 3]

—
£

PROGRAMMER OPCODE

n-REF#S

O-OUTPUT

0-OXINQ

P-PID
-REF#
-RAMP
S-SOAK
T-TIMES
t-TIMEI
U-TOUT!
Y-AUXI
=-PIDEQ

--NOP
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Limit Statements

There are various ways to force a program to wait for something to
happen. Although it may seem that the specified condition should be
eadly satidfied, it isgill wiseto put redigtic time limits on how long
the wait should be.

The following chart summarizes the effect the LIMIT statement has
on each OPCODE.

Effect of Limit Statement on OPCODES
OPCODE Effect of Limit Statement

A Effective with darm codes 80 and 81. An
80 or 81 -- limit satement sats deviation
band in degrees, decimal point isignored
(i.e. 1.00is 100 degrees)

No Effect*

No Effect*

No Effect*

No effect on event output. On event inpu,
sts the maximum amount of time to wait for
that event to occur. Andarm 93 is
displayed or sounded.**

No Effect*

Forces await and sets the maximum amount
of time to wait for the temperature to reach
setpoint +10 F(+5 C).**

h Sets maximum time to wait for a condition to
be met.**

No Effect*

No Effect*

No Effect*

No Effect*

Sets the maximum time to wait for a
condition to be met.*

mao Qo

Io

S5 G-
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No Effect*

No Effect*

ILLEGAL! Anr OPCODE must dways be

followed by an H OPCODE.

No Effect*

No Effect*

Sets maximum time to wait for a condition to

be met.**

U Sets maximum time to wait for a condition to
be met.**

Y Sets the maximum time alowed to walit for a

condition to be met.*

= o Tl

~ 4w

= No Effect*

- No Effect*
* When aLIMIT statement follows this OPCODE it is interpreted
asaNOP.

*x Andam 93 is diglayed and/or sounded only if the
limit statement is not followed by abranch. If the
condition is not met by the time ligted in the data
satement, the unit will display and/or sound an
Alarm #93. If the darm need only be
acknowledged and operation is to continue, press
Enter once to silence the darm and then press Setpt
to skip the LIMIT OPCODE and resume
operation.

The operation of alimit satement after the following OPCODES is described
in more detail below:

Unipro Operations Manua 63 Aug. 25, 1999



MARATHON SENSORS INC.

E (EVENT) (INPUT) = A limit Satement here will cause the
program to wait for the specified
event INPUT (normdly event
numbers 8-15) to switch to the

specified state (ON OR OFF, 1 OR
0), before proceeding. If this does
not occur within the specified limit
time, alimit time-out alarm will occur.

Note: The event INPUT must be held in the trip State for at least 30 seconds
to make sure that the Programmer will acknowledge it. Thus, a momentary
push button could not be used as an event INPUT unless some type of
latching schemeis employed. If alimit satement is not used, the program may
walt indefinitely.

H (TEMPS) A limit statement here will cause the program to wait
for the measured temperature to come to within +10
F (or +10 C) of the specified Setpoint. If this does
nat occur within the specified limit time, alimit
time-out darm will occur. If no limit Satement is
used, the Programmer smply sets the specified
Setpoint and goes on to the next step. The maximum
time thet alimit statement will accept is40 hours. Use
the Programmer Status Display during await
operation to reved the time left before alimit time-out
darmwill occur.

Unipro Operations Manua o Aug. 25, 1999



MARATHON SENSORS INC.

Branch Statements

Branch statements are best utilized when placed after inquiry statements. I
neither abranch nor alimit satement is placed after an inquiry the
Programmer will St at the inquiry line indefinitdly. A branch statement can
immediately follow an inquiry or it can placed after the limit statement, for
example

INQUIRY  or INQUIRY

BRANCH LIMIT

BRANCH

The effect of abranch after an inquiry isto jump to a specific linein the
program based upon the outcome of theinquiry. The format of the branch
OPCODE isb TT.FF; thereforeif the outcome is true the program jumps to
the step number ligted firs. Wheress, if the outcomeis fase, the program
jumps to the second step.

A limit statement between an inquiry and a branch just sets a definite time to
wait for the inquiry to become true. It has no effect on the outcome of the
inquiry or where the program branchesto. It only effects the length of the time
delay.

If abranch statement is not preceded by an inquiry, or any conditiona
satement, the branch is automatically assumed TRUE.

An unconditiond branch is one in which the steps specified for true and fse
arethe same. An unconditiona branch to step 1 (b 01.01) will cause a
program to loop back to the beginning of the program every time the above
statement is encountered. The difference between ab 01.01 and aJ 0000 is
that the jump reloads the program and would therefore pick up any changes
edited into the program after it wasinitidly Sarted.
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Writing and Editing a Program
Writing

Before aprogram can ever be written into the UNIPRO, the author must
understand and perform the following process:

1 Determine what the program isto do,

2. Write, revise, and rewrite an dgorithm (programin
words) until part 1 works,

3. Congtruct the program for the UNIPRO using the
OPCODEs ligted in "Programmer Alphabet”.

The Programmer Editor can be used to create a new program or modify an
dready exiging program. Whilein Program Edit mode, the unit continues to
contral the furnace (as long asthe Auto LED is on), and arunning program
continues if the program LED ison.

The Editor Mode:

To get the unit into the editor mode, perform the dud-key operation
[Shift][Setpt.] The PROCESS window will have the message EDIT
displayed and the SET window will have a XXX X displayed sgnifying the
program number to be edited. At this point any of the 200 programs can be
cdled into the edit space using the arrow keys to change the necessary digits.
That is, the [left arrow] or [right arrow] keys can be used to sdlect the digit to
be changed and the [up arrow] or [down arrow] keys can be used to select 0
through 9.

Next, press the [Enter] key once more to begin entering or modifying the
program. The PROCESS display will show step 01. The OPCODE
character isdso displayed in the PROCESS display while the SET display
will show the DATA line in various formats depending on the OPCODE
character. To advance through each step of the program use the [Enter] key;
to move backwards in the program use the [Shift] key.
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At any point, astep can be inserted or deleted. To insert astep, press
Control Parm, this forces the OPCODE at step 19 to be lost and a-(NOP)
will appear. To delete astep, press[Alarm Set key], thiscausesa- NOP to
be pulled in at step 19.

Usethe [left arrow] or [right arrow] keys to determine whether the OPCODE
or DATA isto be changed. If adata character is flashing move left or right in
the data by using the arrows. If the OPCODE needs to flash press the [left
arrow] until the OPCODE character flashesthe [right arrow] does not alow
access to the OPCODE. If the OPCODE isto be changed, the [up arrow]
or [down arrow] keys can be used to scroll through the OPCODES
dphabeticaly. If either the "up arrow” or "down arrow" keys are held down,
the OPCODEs will automaticaly be displayed with each flash of the display.
When entering data, the "up arrow” and "down arrow" keys can be used to
sect 0 through 9 (or negeative Sgn, if applicable).

If a any point [Enter] or [Shift] is pressed and the SET display sarts flashing,
the datais not valid for the OPCODE shown. Use the arrow keysto dter the
data as required and press [Enter] or [Shift] to continue entering or editing the

program.
Exiting

Once all 19 steps have been entered or modified as needed and the editor is
stting at step 19, press [Enter] one more time to get the message SAVE
displayed in the PROCESS window. The program number, the number of the
program originaly pulled into the edit space, will appear in the SET display

but can be changed using the arrow keys.

If the program number is changed at this point, however, the edited program
will be stored as the new number.
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For example, it is possible to call up program #29, edit it, and soreit back as
program #4. The origind #29 is il intact, and whatever was in program #4
is now replaced with the edited #29.

If, while entering data an error ismade, or it is desired to exit the editing
routine without making any changes, press Setpt and the unit will continue
normal operation. The edited information will be log.

NOTE:
It isrecommended that program #200 be kept asa
" garbage" program location to temporarily store
programsasrequired.

Programmer messages are displayed when inputting data and using the Editor,
refer to the table shown below:

Explanation of Programmer M essages
DISPLAY MESSAGE

EDIT Pull the program into the deitor
SAVE Save the edited program

RUN Run the program

HOLD Mace the running program into Hold

Effect of Start-up Sequence on
Programmer

The two start-up options described in " Start-Up Procedures’ affect the
Programmer sgnificantly.

If a Shift- Shift-Enter start-up was used, the program running at the time of
power was logt will pick up where it left off. Thisincludes events and soak
times.

If asmple Enter-Enter start-up sequence was used, the program is canceled. All eventswill
return to the rest position (OFF) and the setpoint is lost.
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Alarm Messages

Programmer darmsinterrupt Manua display, as discussed
in "Keyboard Operations’. This prevents important error
messages from being logt while the Manud display is
activated.

Once any of the following darms are displayed and/or
sounded, the dual-key operation Shift/"down arrow” cannot
be used until the darm is slenced by pressng Enter. This
does not clear the darm, however.

Programmer Alarms gppear at Event 0 on the Optomux
board.

To respond to darm displays (#01-#98)

1 Press Enter onetime to deactivate darm relay
contact (silence).

2. Examine the display to determine the origin of the system
dam:

M essages #01-79:

Indicate a programmed darm (from an "A-ALARM"
OPCODE in the program) has occurred. The response should
be to carry out whatever task the message code indicates.

For example, Message #37 might mean put test pinsin
furnace, while #28 might mean to manudly change the
temperature setpoint to 1550'F. These codes should\d be
assigned for the particular ingdlation involved.
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M essage #80-#81.
Used, in conjunction with the Programmer, for the following purpose:
81 TURN ON A TEMPERATURE
DEVIATION BAND ALARM
(COMMUNICATING TEMPERATURE
CONTROLLER REQUIRED)
80 TURN OFF SAME

The A(Alarm) OPCODE in this case should be followed by the L(Limit)
OPCODE that sets the width of the particular deviation band

(i.e. +10",+25 or +12%C, etc.). If no LIMIT statement is used, the previous
deviation vaue will be used. Both the turn ON and turn OFF statements can
st the deviation. Thedarms are said to be "smart” in the sense thet they are
not armed until the processis actually at the required setpoint. If tripped, the
adams produce the sandard programmer ALARM display and pulsng darm.
The program remainsin HOLD until action is taken.

Also, after the Deviation Alarm 81 occurs, clearing the darm aso clears the
inb and flag; therefore, the process must reach setpoint before the darm can
sound again. The darm is automaticaly disarmed at the end of a program.
M essage #82-90:
Not assigned.
M essage #91.:
Reserved
M essage #92:
Indicates a problem on the Events Buss. This error may occur at any
point in aprogram that attempts to use events statements.
One of the following conditions possbly exigs
a The OPTOMUX board of interest is not
present, is disconnected, or is turned off.
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b. The jumpers on the events board are
improperly set. Should be configured for:

-2 pass format

-1200 baud

-Address #1

-Multidrop Mode
C. There is severe disruption of communication
due to use of wrong cable, too long a cable run,
routing of cable in non-recommended termination
schemes (i.ee WYE), or improper or missing
termination resstor connections.

M essage #93:
Indicates alimit satement has timed out. This must be interpreted in the
particular Stuation, but if the limit time specified in the program was rediidtic,
then aflaw in the system isindicated, or an instrumentation or operator error
has occurred.
M essage #94:

Not assigned.

M essage #95:

Indicates anillega ramp, the r OPCODE is not followed by the H OPCODE
in the currently running program.

M essage #96:

Indicates that a power failure has occurred and the UNIPRO started up again
inthe AUTO RESTART mode as determined by DIP Switch 5 on Bank 1.
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M essage HOT

Indicates that a subroutineis cdling a subroutine which isillegd with the MSI
Programmer.

M essage #98:

Indicates that ajump from one program to another was attempted but not
implemented due to memory disruption or a J201 to reference number too
large.

M essage #99:

Not assigned.

3. After taking the required action based upon the darm
message, there are severd possible courses of action:

a Press Enter again to continue with the
program (after either correcting the problem with the
temperature or events bussin the case of error
message #92, or taking the prescribed action in the
case of programmable messages 01 through 89).
b. Abort the program by pressing
PROG/AUTO/MAN.
C In the case of atimed-out limit statement, (message #93),
itisnormaly desirable to continue the program by re-executing the
offending limit statement to be sureit is satisfied. Todothis,

smply pressEnter. A setpoint will causethe LIMIT statement to
be skipped and the program to continue on the next step
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Status Display Page

The status display is broken into “pages’ and “paragraphs’
the“pages’ are represented here by columns and the”
paragraphs’, by the individua cells. See* Setup And
Configuration” for the vaues displayed here most of the
status pages correspond to the setup menus.
Press[Shift]+ ] to enter the page display table. Press|[ ] to
move from one column to the next in the display. Press| |

to move down a column.
35u | PROG | EVNT | DATA | EXT CONT | (generic) | SLVE
r?? ALOG INST
R? EVSP | CJ EAO PO 00=0 HSP1
P??? i 22?7 | 2?72 22?7 c11c 22?
G? EVAC | INA EA1 PB HAC1
p??? i 22?7 | 2?72 22?7 ?272?
- EVST | INB EA -- RES HPO1
?222? X2?2 | 22?7 | 2?72 22?7 ?272?
RT INC RAT *x
?222? ?222? 22?7
MT CYC *x
?222? 22?7
PAL LOPO * %
22?7
HIPO HST1
?7?7?7? G??
EA15 | LDLN
?222? 22?7
STA SwW HST 8
X ?2? 22?7
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NOTES.
Theitem displayed in the box above this repegts
through the full cycle of options. For example:
Exterior Andog has 16 displays and Save
Instrument has 8.
**  |tems digplayed above this repeat in sequence through the full cycle
of options. For example: Save Insrument will display datafor HSP,
HAC, And HPO for each option in the cycle before going to the next
option.
The Generic table (the title of this page does not display) displays the parametersin

hex for dl the programs loaded into the UNIPRO 35. These arefor engineering
troubleshooting purposes only. The operator should not try to use these
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Calibration Procedures

The UNIPRO instrument is shipped completely precdibrated.
The drift characterigtics of theinput circuits are excdlent but from
time to time adjustment may be necessary in order to maintain high
accuracy.

Analog Input Calibration.

There are three and og inputs and a cold junction compensation
sensor on the UNIPRO. Theinput level and input festures for each
input are determined by changeable daughter boards thet are
mounted piggy back on the analog input board. There are severd
types of input daughter boards: thermocouple input, auxiliary input, 4
to 20 mA input, 0to 10 V linear, RTD, and dide wire input.

The standard factory configuration isfor input A to bea
thermocouple input, input B to be an Oxygen probe input(auxiliary
input) board, and input C to be adidewire feedback input. If the
instrument to be calibrated does not have the standard factory
configuration, then identifying the configuration is necessary so that
the proper procedure for each input board can be followed.

Displays And Keyboard

When operating in the caibration mode, the displays and front
panel keys take on specid assignments. The PROCESS display
shows the vaue of the input being caibrated with aflashing digit.
Thisflashing digit shows the relative senstivity of the arrow keys, as
described following the key descriptions. The SET display shows
which input is being calibrated and whether the zero value or the
goan vaue is being modified.
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The SET display messages are shown below:

M essage Description

Z-A Zeroinput A

Z-B Zeroinput B

Z-C Zeroinput C

Z-SW Zero dide wire (from input
C)

SA Span input A

SB Span input B

SC Span input C

S SW Span dide wire (from input
C)

NOTE

It isvery important to be surethe SET display is
showing the proper mode before making an
adjustment or the wrong value will be changed.
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Adjustment Sengtivity

The adjusment sengtivity works in the following manner. If the
digit farthest right in the process display is flashing, then each press
of the[Up Arrow] or [Down Arrow] key will change the cdibration
vaue shown by one unit. Thisis theleast sengtive pogtion. If the
digit farthest left is flashing, then each press of the [Up Arrow] or
[Down Arrow] key will change the cdibration vaue by athousand
units. The middle digits will show sengtivities of a hundred and ten
units respectivey. It is not important to know the relative worth of
one cdibration unit. Underganding that the location of the flashing
digit affects change that one key presswill make on the cdibration
vaue is necessary. By observing the degree of sengitivity one key
press makes at each flashing digit location, you can quickly see how
to use thisfeature.

Preparing For Calibration

Before placing the UNIPRO into calibration mode, check to be sure
that for each input:

The proper thermocouple type has been selected, and

Cold Junction compensation has been selected, if required. Cold
Junction compensation can be sdlected by using the [Setup] key.
The option is below the corresponding input type sdection.

The UNIPRO is placed into caibration mode by connecting a
jumper from TBD-17 to TBD-18. To make sure of the integrity of
the calibration factors, power should be gpplied to the UNIPRO
before this jumper isingtaled and not removed until after this jumper
has been removed. The UNIPRO should be operating for at least
30 minutes before cdibration to make sure that input circuits have
dabilized.

For each input of the UNIPRO, follow the calibration procedure by
the type of input board ingtalled for that input. Once an input has
been calibrated, be sure to press the [Enter] key to make sure that
the latest cdibration factors are stored.
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Calibration Of TheThermocouple Board

This cdibration procedure assumes that a thermocouple has
been sdlected and internd cold junction compensation is being used.
If thisis not true, follow the procedure for the auxiliary board using a
0 to 40 millivolt sgnd. The cdlibration procedure is as follows:

Connect the input to be cdibrated to ajunction compensated
cdibrator (IE: Biddle Instrument Co. Versa-Cd Cdibrator) usng
the proper extension wire for the thermocoupl e type selected.

Using the [Display] key, select the proper input to be cdibrated
(input A, if standard configuration).

Usng the [Enter] key, select the zero mode (IE: if for input A,
Z-A).

Set the calibrator output to the recommended zero vaue for the
thermocouple type selected. See the table below.

Using the Arrow keys, adjust the process vaue to equd the
cdibrator output.

Pressthe [Enter] key to select the span mode (IE: S-A, for input
A).

Set the calibrator output to the recommended span vauein  for
the thermocouple type selected.

Using the arrow keys, adjust the process value to equd the
cdibrator output.

Repeat stepsf. through j. until no additiona change is needed.

Pressthe [Enter] key one more time to be sure the calibration
factors are stored. Go to the next input to be cdibrated or exit
cdibration mode by removing the cdlibration jumper or pressing
[Setup] .
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Thermocouple type Zero °F(°C) Span°F ( C)
B 200 (90) 3000 (1800)
C 32 (0) 3000 (1800)
E 32(0) 1300 (900)
J 32(0) 1300 (900)
K 32 (0) 2300 (1200)
N 32 (0) 2300 (1200)

NNM 32 (0) 2000 (1100)
300 (150) 3000 (1800)
300(150) | 3000 (1800)

32 (0) 700 (350)

The usable ranges of the thermocouple types are shown in The table
above. If having ahigh accuracy over a pecific operating rangeis
desirable then the input should be cdibrated over that range. Follow
the calibration procedure for norma calibration with the following
changes. Use the low end of the desired range as the zero value and

the high end as the span vaue. There will be moreinteraction
between zero and span with this method. The desired operating
range mudt fit with the limits of the table.
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Oxygen /Auxiliary Board Calibration

To Zero the board Calibration

Turn off the power at the smulator.

Short the input by putting a banana plug shorting block into the
smulator. Short the jumper ( switch) wired into 17 and 18 to
cdibration mode.

Thiswill produce some vaue in the PROCESS window and Z-A in
the SET window.

Use the left and right arrow keys to change the adjustment from
coarse to fine in the PROCESS window, and the up and down
arrow keysto change the value. Adjust the PROCESS window
vaueto zero (0), or as close as possible.

Press the [Enter] key twice to store the value.

Pressthe [Display] key to change the SET window to Z-B or Z-C
and repeat steps 4 and 5 for inputs B and C.

After dl the values are stored, press the [Display] key to return the
SET window to Z-A and pressthe [Enter] key to changeit to S-A
(span).

To set the span

Put the meter leads into the banana plug to measure mV (300----).
Remove the jumper block from the smulator.

Using a meter to check your input voltage on the O2 side, enter 1.4
or 1.5 mV from the smulator, and turn ON the Smulator.

Set the span values at 1400 or 1500 (depending on what the
smulator generated) using the arrow keys to adjust the vaues.
Press the [Enter] key twice to save the vaues and pressthe
[Display] key to change the input type.

Repeat steps 1-5 for each input (A, B, and C), pressng [Enter]
twice to save the values each time. Wait 5 to 10 seconds to alow
the reading to record, then take it out of calibration mode by
throwing the switch.

Remove the banana plugs from the smulator (remove the load from
theline) and wait for the instrument to "max out” at 3500.
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Let the reading settle a maximum (another 510 10 seconds) then
reinsert the banana plug into the smulator to seeif the instrument
returns to a steady 1500 at dl inputs.

Vary theinput millivoltage down and verify that 1500 reduces to
1000 at agteady leve for each input setting.

Check the reference voltage on TBD-5 and 6 (for input B) and 8
and 9 (for input C). Should read around +2 mV (between 1.8 and
2.2 is consdered good).

Slidewire Board Calibration

Zeo

Turn off the power a the smulator.

Short the input by putting a banana plug shorting block into the
smulator. Short the jJumper ( switch) wired into 17 and 18 to
cdibration mode.

Thiswill produce some vaue in the PROCESS window and Z-A in
the SET window.

Usetheleft and right arrow keysto change the adjustment from
coarse to fine in the PROCESS window, and the up and down
arrow keysto changethe vdue. Adjust the PROCESS window
vaueto zero (0), or as close as possible.

Press the [Enter] key twice to Sore the vaue.

Pressthe [Display] key to change the SET window to Z-B or Z-C
and repeat steps 4 and 5 for inputs B and C.

After dl the vaues are stored, press the [Display] key to return the
SET window to Z-A and pressthe [Enter] key to changeit to S-A
(span).

Span

Put the meter leads into the banana plug to measure mV (300----).
Remove the jumper block from the smulator.

Using ameter to check your input voltage on the O2 side, enter 1.4
or 1.5 mV from the smulator, and turn ON the Smulator.

Set the span values at 1400 or 1500 (depending on what the
smulator generated) using the arrow keys to adjust the vaues.
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= Pressthe [Enter] key twice to save the values and pressthe
[Display] key to change the input type.
Repeat steps 1-5 for each input (A, B, and C), pressing [Enter]
twice to save the values each time. Wait 5 to 10 secondsto alow
the readings to record, then take it out of calibration mode by
throwing the switch.
Remove the banana plugs from the smulator (remove the load from
the line) and wait for the instrument to "max out" at 3500.
Let the reading settle at maximum (another 5 to 10 seconds) then
reinsert the banana plug into the smulator to seeif the instrument
returns to a steady 1500 at dl inputs.
Vary theinput millivoltage down and verify that 1500 reduces to
1000 a a steady levd for each input setting.
Check the reference voltage on TBD-5 and 6 (for input B) and 8
and 9 (for input C). Should read around +2 mV (between 1.8 and
2.2 is consdered good).
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Digital Interfaces

Hogt Communications

The Host communications are able to be set from the front pand!:
see “ Setup and Configuration”.  The UNIPRO is suitable for
connection to a host computer for intelligent overal process
monitoring or supervision. Termind connections are made on the
rear pand: See the connections labd on the instrument. Twisted
pair wire with or without ashidld must be used for dl
communications wiring. Conventional RS-232 cableis required
adong with ahdf-duplex RS-232/422 convertor (P/N
FG/500-0501). With a9-PFin or 25-Pin femae connector
depending on Host Computers connector, some of the pins on the
computer end of the connector should be jumpered together as
folows 9-Pin: 1,4,6,8 or 25-Pin: 5,6,8,20. The UNIPRO never
Initiates communications, and is dways in receive mode unless
regponding to a question.

" X" Protocol

The"X" protocol softwareinvolves a Parameter Table, a Program
Run Buffer, a Program Edit Buffer, and a Serid 1/0 Program Buffer.
The UNIPRO can be writtento usng a
"1TXparameternumber$data’ format. This entry would place the
data vaue in the proper location as determined by the parameter
number. Any parameter can be read back from the UNIPRO using
the following format "1Txparameternumber”. Therefore, to write a
vaue to the UNIPRO for a pecific parameter use an " X" or to read
a specific parameter from the UNIPRO, use an "X".
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All of the parameters are listed below along with a short description.
The numbersin the parenthesis are in Hexadecimal .*

Parameter Table
(OH-2FH) & (72H-79H)

CHSTAT

(0) -Status Word

SETPT (1) -Setpoint of Process Variable

SETPTOS  (2) -Setpoint Offset

GAIN (3) -PID Proportiona Band

RESET (4) -PID Reset

RATE (5) -PID Rate

CYCTIM (6) -PID CydeTime

ALARM1 (9) -ALARM1 Vaue and Type

ALARM2 (OAH) -ALARM2 Vdue and Type
(OH-2FH) & (72H-79H)

REFNUM (OCH) -Reference Number

PRGNUM (ODH) -Program Number and Step

PRGSTK (OEH) - Program Stack (Number and Step)

PRGMT (OFH) -Master Timer Bit 15is DIR Flag

PRGRTIM (10H) -Programmer Course Remaining Time

EVSETPT  (11H) -Events Buss Setpoint

PTDALM (14H) -Programmer Temperature Devigtion
Alarm Vaue and Condition

RAMPTIM  (15H) -Programmer Ramp Time

RAMPST (16H) -Programmer Ramp Starting
Temperature

RAMPDIF (17H) -Programmer Difference and

Direction

TEMP (19H) -Temperature

COLDJCT  (1AH) - Temperature Compensation Vaue

AUXIN (1BH) -Auxiliary Input

DIPSW (1EH) -DIP Switch Image, bit map

ALRMCON  (1FH) -Alarm Conditions
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Parameter 1able (continued)

PERRCUR  (21H) -Current Process Error
PERRNO (22H) -Process Error (N)

PERRN1 (23H) -Process Error (N-1)

PERRN2 (24H) -Process Error (N-2)
CONACC  (25H) -Contral Action Accumulator
RLYTIM (26H) -Relay ON Time and OFF Time
RLYCON (27H) -Control Action

CONACTIM (28H) -Control Action Timer

EVPAR (29H) -Events Partition Bit Map
EVSTAT (2AH) -Events Buss Status
EVACT (2BH) -Actud Events Buss

CONSUM (72H) -Control Summers
DACV1 (73H) -DAC1 Data

DACV2 (74H) -DAC2 Data
ALRMQ (75H) -Programmer Alarm
HPOUT (76H) -Temperature Percent Output

PROGRAM RUN BUFFER (30H-45H)
PRUNPRG Program Number and Step, Remaining Time,
First Through Last Steps of Program Along With Opcodes, and
Checksum and

PROGRAM EDIT BUFFER (46H-5BH)

PEDPRG Program Number and Step, First Through Last
Steps of Program Along With Opcodes, and Checksum and Allow
Byte **_ocation 91 is not used

SERIAL 1/0 PROGRAM BUFFER (5CH-71H)
PSIOPRG (50)  Program Number and Step, First Through Last
Steps of Program Along With Opcodes, and Checksum and Allow
Byte

Refer to Appendix A for further information on Hexadecima Code.
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*x An Alarm Queue isincluded in the host communications cagpabilities of
the ingtruments. The Alarm Queue is Smply ablock of storage locations for
the programmer darms that occur within the insrument and works smilar to
theideaof FIFOs (first in, first out). The queue was added because various
programmer alarms can occur and be acknowledged and/or corrected before
the Host Software ever has the chance to "see” them. Therefore, the darms
had to be passed on to the Host Software even if they were aready
acknowledged and/or corrected. The Alarm Queue was created to meet this
need.

The Alarm Queue works on aREAD & CLEAR basis. If the Alarm
Queue isread with the "X" parameter FF (Hex), the storage location will return
aword comprised of aHI byteand aLO byte. TheLO byteisthefirst darm
gppearing in memory while the HI byte is the second darm appearing in
memory (thus creating the FIFO effect). If both bytes are non-zero, then the
Host will look again to see if any non-zero vaues have been stored. Oncethe
bytes are read from the Queue, they are cleared out of the memory block.

If there is no Host Software used, the Alarm Queue is never read, but
the Queue is ill written to by the instrument. Once the Queueisfilled, it
cannot be written to until alocation has been cleared. Congdering the fact
that Hogt Software is not used, the Queue will never be cleared and will never
store any of the darmsthat occur after the Queue has beenfilled. This does
not cause a problem congdering the fact that the Queue is only used with Host
Software and if the software is not used, we do not care if it isfilled or not.
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Message Protocol Format

AlCddddDLE
——

End of Transmission (EOT)
HEX(04).

LRC isthe result of an XOR function
performed on all previous charactersin

the message.

Delimiter marks the end of DATA and
sgnas the upcoming EOT character.

NULL HEX(00) or Backspace HEX(08)*
*|f LRC was going to be on EOT
HEX(04) then D = HEX(08).

Data character, definition based on the C
(command) character.

Command character from the command
=t table

Instrument prefix
A for 10Pro emulation
T for MSI command Set

Address of unit based, on SIO setup.
Possible inputs are :

ASCII ASCII
06B 39E
17C 4AF
28D 5
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Host Software

10PRO Emulation M ode

The UNIPRO will emulate the 10PRO temperature controller command set.
The commands which are emulated are:

10PRO Temperature Controller Command Set
Command L etter Description

Read Auto/Manua mode

Read Remote/Local

Read Remote Setpoint

Read Loca Setpoint

Update Remote Setpoint

Update Remote Setpoint

Read Temperature

Read % Output

Update Auto/Manua mode

T3 " «— I —0D

Command Set

The MSI command set supports the extensive capabilities of the UNIPRO
when used with a supervisory computer software system such as AFC's
Process Magter. The command set consigts of the following characters.

MSI Command Set
Update Read Description
A Alarms
Derivative
Memory
Auxiliary Input
Integral (Reset)

D
E
*
I
* Event Inputs

— T o o9
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MSI Command Set (Continued)

K k Event Outputs

L I Program Number

M m Mode

N n Program Step Number
P p Proportional Band

Q q Memory Update

R r Remote Program Access
S S Setpoint

* t Temperature

U u Status

\% % % Output

X X Parameters**

Z z Communications mode
* w Read DIP Switches

* Update Not Allowed
** See X Protocol Section

OPTOMUX Protocol

The OPTO 22 format is RS-422, Full-Duplex, 1200 BAUD, 8 hit, no parity,
and 1 stop hit. The message format follows the OPTOMUX two pass
protocol. The UNIPRO sends messages to set up the events board per the
events partition, activate the appropriate outputs, and reads the input
conditions. The UNIPRO initiates messages on this buss and waits %2 second
for areply.

The Events Buss dlows the Controller to recelve and/or transmit discrete
eventsintime. The XMT and REC LEDs indicate whether the OPTOMUX
istrangmitting or receiving data. (These LEDs should never be on at the same
time) Thisactud input/output switching is executed by the OPTOMUX
board: see “ Setup and Configuration” or “Programmer Operations’ or the
OPTO22 manual for specific details.
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Slave Buss
The dave bussis abroadcast only communications buss.

Broadcast Mode
The dave buss broadcasts the UNIPRO setpoint using the 10PRO broadcast
protocol. The broadcast protocol format is sSmilar to the message protocol
format. Itsformis
?AlddddDLE
where ?= 10PRO address symbol
A=Usng 10PRO
I= Sending Setpoint
dddd= Datafor Setpoint

Passwords

In “Setup and Configuration” the Password is introduced. Password
protection for certain operator functionsis provided for security. We do not
preset passwords at the factory.

To set the password:
[Shift]+[ Cntl.Parm] will produce PWEN/PSWD in the
Process and Set displays. Press the sequence that you wish
to use as the password then press [Enter]. Any combination
of keys, up to nine strokes, except [Shift] or [Enter] can be
used as the password.

To bypassthe password if the old oneisknown:
Press [Cntl parm] press the old Password and then press
[Enter] press the new password and press [Enter]. “See
Setup and Configuration” for the location of the password.

To change an operating function when lock level = 1:
[Shift] [Alarm Set] [Crtl Parm] [Alarm Sef]
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To bypassthe password if thereisnone;
Press [Enter].

If you are locked out because you forgot the password, you will have to
Remove the front pandl.
Find DIP switch 8 in the top bank. Turn it to ON.
Find the 4 switch (bottom) bank and set them al to OFF.
Thisresetsthe addressto 0.
Press[Shift],[Cntl Parm] and [Enter][Enter] to create "enter”
asanew password. Return the bottom bank to its origina
address setting. Turn switch 8 in the top bank OFF. Replace
the front pand. The new password isin effect. See* Setup
and Configuration” for more details.
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SPECIFICATIONS

Alarm Outputs

Ambient
Temperature
Analog
Outputs

Auxiliary Input

Two solid state relay contacts for the
process alar ms-300 to 4000.
Programmer alarm provided by
optional OPTOMUX interface.

0to130F

Oto5voltsfor 0-4000 F
Oto5voltsfor -99 to +99 control
output

Impedance 10K ohm

Auxiliary Input

Range Oto2Vdc

Control Two solid state relay contacts

Outputs selectable for Time-Proportioning or
Position-Proportioning.

Serial

Interface

Host

Events RS-422, 1200 BAUD, Half Duplex
MSI protocol and 10PRO emulation
RS-422, 1200 BAUD, Full Duplex
OPTOMUX protocol

Slave
RS-422, 1200 BAUD, Half Duplex

Dimensions BC-560 broadcast mode
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Humidity 5.63 In. wide by 5.63 in. high by 8.38 in.
LineVoltage deep
Panel Cutout 0to 85%
Requirements 8510140 VAC, 50/60 Hz
Programs 543in. quare
PID Constants 200, 19 steps each
Proportional
Band
Reset 1t0999% of Range
Rate
CycleTime 0t099.99 RPM
0t09.99 minutes
Relays 0 to 250 seconds
Solid state, triacs, M echanical, dry
contact, 1 ampere, 125 VAC maximum
Setpoint (fused at 1 amp)
-300 to 4000
-999 to +999 setpoint offset for receipt
Signal Input of master broadcast
Impedance
Signal Input 100K ohm
Range
-10to +64 mV
Signal Display
Range
Dependson
ther mocouple -300 to 4000 (+4)
type
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Thermocouple

L:

E: Linear

J Chromd-Constantan

K: Iron-Constantan
Chroméd-Alumel

C: Tungsten 5% Rhenium vs.
Tungsten 26%

R: Rhenium
Platinum vs. Platinum 13%

S Rhodium

T: Platinum vs. Platinum 10%
Rhodium

Weight Copper-Constantan

Approximatdy 11 pounds
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Glossary

Load Line

Load line (LdLn) isamanud offset to the control output (manua
reset). Theload line can be set from 0 to 100%. Load line must be
st to zero when using ON/OFF control.

ON/OFF control

In ON/OFF control Output | isturned ON whenever the percent
output exceeds 0% and Output 2 is turned ON whenever the
percent output goes below -10%. Therefore the proportiona band is
used to st the deadband. If the proportional band is set at 5% then
an error of 5will produce a 0% output; therefore, the deadband is
5. Reset and Rate would normally be set to zero; however,
experimentation could improve the control response. Load Line
must be set to zero.

Position with Feedback

Thismode is used with didewire feedback. Output | is used to drive
for more feedback and Output 2 is used to drive for asmaller
feedback. The percent output is used as a setpoint for the didewire
feedback. A deadband of .5% is used to prevent hunting.
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~ Position without Feedback
Thismode is used with a motorized vave with no feedback. The
change in percent output is used to compute adrivetime asa
percent of the cycletime. For example, if the cycletimeis 30
seconds and the percent output changes from 40% to 60% then
Output | will be ON for 6 seconds (20% of 30 seconds). If the
change was in the opposte direction then Output 2 isturned ON. If
the percent output is at itslimits (O or 100 for sngle, and 100 or -100
for dud) then the gppropriate output will remain ON continuoudly.

Proportional Band

The proportional band is based upon arange of 1000. Therefore, if
the proportiond band is set a 10% and the error is 100 (10% of
range) then the output would be 100% (presuming reset=0).

Rate
The rate setting isin minutes and is settable from 0 to 9.99 minutesin

Ol steps.

Reset
The resat setting isin repeats per minute. Therangeis 0 to 99.99

repests per minute in .0l steps.

Time Proportion

In time proportion mode Output | is ON for the percent of the cycle
time when the percent output is plus. When the percent output is
minus, Output 2 is ON for the percent of the cycletime.

Unipro Operations Manua % Aug. 25, 1999



MARATHON SENSORS INC.

Appendix A
Hexadecimal Code

Hexadecimal codeisafunctiond, compact method of
representing certain parameters within the binary computer
framework. Hexadecima code uses four binary bits to make one
hexadecimd digit.* The number range for the hexadecima
system is 0 to F where the corresponding base numbers are as
folows

Decimal Binary Hexadecimal
System System System

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

O©oOo~NOOOLD,WNEO

e e
NwNpRoO
TMUOUOW>O©ONOUDWNEREO

[ERN
(63}

To convert abinary number to the equivaent hexadecima
number, follow the procedure listed on the next page.
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1 Group the binary representation into sets of four.
i.e. 1100 1111 0011 1101

2. Anayze each st of four separately for the equivaent
hexadecimd digit determined from the chart above.
ie 1100 1111 0011 1101
C F 3 D

* For further explanation, consult any college digita
systems text, such as Microcomputer-Based Design by John B.
Peatman.

3. Put al of the separate HEX digits together to form the
numerica word.

i.e. CF3DH*
4. Therefore, the HEX representation CF3DH is
numericaly equivaent to the Binary representation
01011100111100111101 or the Decimal number 53,053.
Hexadecimd codeis an extremely hel pful number representation
when coding computer systems. Recdll that most addressing
sysems for microprocessors involve 16 binary bits which convert
to four HEX digits and 8 binary data bits that convert to two
HEX digits. The HEX system dlows very long binary numbers
to be represented in amust shorter way.
Many of the responsesto the MSl Controller's Serid
Communications questions arein HEX. Therefore, in order for
the user to correctly interpret an answer, aclear understanding of
the Hexadecima number syslem must be attained.
* An H iswritten after hexadecimd numbersto sgnify that
the number is hexadecimd, it is not part of the actua number
vaue
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Version 3.5 UNIPRO setup sheet
Furnace#

[Ctrl Parm] Unit #1 Unit #2 Unit #3 Unit #4
PB

RES

RAT

CyC

LOPO

HIPO

LDLN

[Alarm set]
Al

A1IXX

A2

A2XX

TON1

TOF1

TON2

TOF2

[Setpt]
STPT

REF

TCO

[Shift\Alarm
set]
AO1

AO2

AO10

AOIR

AO20

AO2R

Al A

Al B

Al C

CONV

COMD

HOST

AUX

AXMD

[Shift\
Ctrlparm]
LL

degC

STRT

APS

ASEV
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CJCA

CXCB

cicc
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EXEV

EVBD

EP1

EPA

EALO

EAL1

EAL2

EAL3

EAL4

EALS5

EALG6

EAL7

EALS8

EAL9

EALA

EALB

EALC

EALD

EALE

EALF

DIP switch settings

(circle ON)

UNIT #1
BANK 1 1234 5678
BANK 2 1234

UNIT #2
BANK 1 1234 5678
BANK 2 1234

UNIT #3
BANK 1 1234 5678
BANK 2 1234

UNIT #4
BANK 1 1234 5678
BANK 2 1234
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I ndex

10PRO Emulation Mode, 86
Adjustment Sensitivity, 74
Alarm Set Key, 37
A1TF, 37
A1TN, 37
AL1M, 37
Alarms, 11
Anaog Input Cdlibration., 73
Anaog Inputs, 14
Analog Outputs, 14
AOUT Menu, 32
Appendix A, 95
Hexadecimal Code, 95
Applications, 4
Branch Statements, 62
BRANCH, 63
Broadcast Mode, 88

Cadlibration Of Thethermocouple Board, 76

Calibration Procedures, 73
Changing Parameters, 48
Chart Recorders, 10
COM Menu, 33

AUX, 33

AUXM, 33

HOST, 33

SS02, 33

SSOA, 33
Command Set, 86
Communications, 13
Compuiter Interface, 11
CON Menu, 28

APS, 34

ASEV, 34

AUTO, 34

Ldin, 28, 29

LOCK, 34

PB, 28

RES, 28

SETP, 29
Control Devices, 8
Digital Interfaces, 81

Host Communications, 81
X Protocol, 81
DIP Switch Setup, 14

DIP Switch Assignments, 16
Bank O, 16
Bank 1, 18
Displays And Keyboard, 73
E (EVENT) (INPUT), 62
Effect Of Start-Up Sequence On
Programmer, 66
Electrical Connections, 12
EVTS Menu, 35
EPXA, 35
EVDB, 35
EXT, 35

Explanation Of Programmer M essages, 66

Glossary, 93
H (TEMPS), 62
Hexadecimal Code, 95
Host Communications, 81
Host Software, 86
10PRO Emulation Mode, 86
Command Set, 86
INP Menu, 30
INA, 30
Installation, 6
Location, 6
Mounting, 6
Removdl, 6
Limit Statements, 60
Load Line, 93
Message Protocol Format, 85
ON/OFF Control, 93
Operation
PROG/AUTO/M AN, 43

Respond To Alarm Messages, 41
Setpoint And The Reference Number, 42

Setpoint Parameters, 43
Operation, 41
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Operations
Automatic Mode, 44
Manua Mode, 44
OPTOMUX Protocol, 87
Oxygen /Auxiliary Board Calibration, 78
Password
Password Entry, 34

Passwords, 88
To Set The Password, 88
Position With Feedback, 93
Preparing For Calibration, 75
PROG Menu, 34
Program Operations, 45
Delete A Step, 47
Edit Program Steps, 47
Enter Program Editor *, 46
Exit With Saving.
Exit Without Saving.
Insert A Step, 47
Placing A Program InHOLD, 45
Restarting A Program From HOLD, 46
Running A Program, 45
Stopping A Program, 45
Programmer, 11
Programmer Alphabet, 51
Programmer Messages, 66
Alarm Messages, 67
Programmer Operations, 50
Description Of Opcodes.
Introduction To Programming
Techniques.
Proportional Band, 94
Rate, 94
Reset, 94
Setpt Key
NUM, 40
STPT, 40
SETPT Key, 40
Setup And Configuration, 20
Control Parameter Key Menu Selections,
28

Front Panel, 20
Keyboard, 23
Leds, 21
PROCESS Display, 20
SET Display, 21
Setup Menu, 27
Slave Buss, 88
Slidewire Board Calibration, 79
Zero, 79
Specifications, 90
Status Display Page, 71
Symbol Table Of Opcodes, 58
Thermocouple Burnout Jumper Selection,
19
Thermocouples And Other Signal Wires, 8
Time Proportion, 94
To Set The Password, 88
Writing And Editing A Program, 64
Editor Mode.
Exiting.
Writing, 64
X Protocol, 81
Zero, 79
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