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1. GENERAL 

 
 These instructions must be carefully read before any work involving products supplied by VALSTEAM ADCA 

ENGINEERING S.A. is undertaken. 
  

Note: 
 

 Current regional safety regulations should be taken in to account and followed, while doing the installation and 
maintenance work. 

 Handling, installation and maintenance work must be carried out by trained personnel. A supervisor must follow 
and check all activities. 

 For the problems that cannot be solve with the help of this instructions, please contact the supplier or the 
manufacturer. 

 The manufacturer reserves the right to change the design and material of this product without notice. 
 
2. APPLICATION 

 
The UC-820 is a digital universal controller used in the automation of industrial processes. It is ideally suited for use 
with our range of instrumentation, electric and pneumatic control valves and other electrical equipments. 
 
The controller includes a set of universal type inputs for RTD, thermocouple (TC), logic (binary) and analog inputs. 
The controller has options for relay, open-collector (OC) and analog outputs using the innovative SMART PID 
algorithm. 
 
3. TRANSPORT AND STORAGE 
 

 

 
 
- Handling of materials should be made with adequate equipments. 
- The equipments should be protected from impacts and forces during transportation and storage. 
- The equipment should be stored in a dry environment. 
- The manufacturer does not assume the responsibility of damaged equipments due to inappropriate handling 

during the transportation and storage.  

 
 
4. DELIVERED SET 

 

 

 
 
- When unpacking the equipment, please check whether the type and version code on the data sticker 

corresponds to the ordered one. 

           
The delivered set is composed of: 
 

1. UC-820 universal process controller............................................................................................. 
2. Plug with 16 screw terminals......................................................................................................... 
3. Screw clamp to fix the controller in the panel................................................................................ 
4. Rubber seal................................................................................................................................... 
5. User’s manual............................................................................................................................... 

1 piece 
2 pieces 
4 pieces 
1 piece 
1 piece 
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5. BASIC REQUIREMENTS AND OPERATIONAL SAFETY 
 
In the safety service scope, the controller meets the requirements of the EN 61010-1 standard. 
 

 

 
 
- All operations concerning transportation, installation, and commissioning as well as maintenance, must be 

carried out by qualified, skilled personnel, and national regulations for the prevention of accidents must be 
observed. 

- Before switching the device on, check the correctness of all the connections to the network. 
- Do not connect the device to the network through an autotransformer. 
- The removal of the devices’ casing during the guarantee contract period may cause its avoidance. 
- The device fulfils all requirements related to electromagnetic compatibility in the industrial environment. 
- When connecting the supply, remember that a switch or a circuit-breaker should be installed in the room. This 

switch should be located near the device, with easy accessibility for the operator, and suitably marked as an 
element able of switching the devices’ power off. 

- Non-authorized removal of the casing, inappropriate use, incorrect installation or operation, create the risk of 
injury to personnel or damage to the device. 

           
6. INSTALLATION 

 
6.1. DEVICE INSTALLATION 

 
Insert the display in the panel and fix it with the four screw clamps, according to Figure 1. The panel cut-out should 
have 45 x 92 mm. 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1: Controller fixation in the panel. 
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The overall dimensions of the UC-820 controller are presented on Figure 2 (in millimeters). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
6.2. ELECTRICAL CONNECTIONS 

 
The controller has two separable terminal strips with screw terminals. The strips enable the connection of all signals 
by a wire with 2.5 mm

2
 of cross-section. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Controller dimensions. 

Figure 3: View of the controllers’ connection strips. 



                            ADCA                         
 

VALSTEAM ADCA                     We reserve the right to change the design and material of this product without notice. 

 

7 IMI UC820 E 06.17 

Figure 4: Inputs, outputs and other connections. 

 
 
 
 
 
 

Power supply PT100 in two-wire system PT100 in three-wire system 

 

 

 
PT1000 Thermocouple Current Input 0/4 … 20 mA 

   

Voltage Input 0 … 5/10 V Additional input signal Binary input 1 and 2 

 
  

Output 1, 2, 3, 4 – Relay Output 1, 2 – Voltage 0/5 V 
Output 1,2 – Continuous current 

0/4 ... 20 mA 

   

Output 1, 2 – continuous voltage 0 
… 10 V 

Current transformer input Transducer supply 24 V 

 

  

 RS-485 Interface  
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6.3. INSTALLATION RECOMMENDATIONS 
 
In order to obtain a full protection against electromagnetic noise, it is recommended to follow the principles below: 
 

 Do not supply energy to the device from the network in the proximity of equipments generating high pulse 
noises. 

 Apply network filters. 

 Wires leading measuring signals should be twisted in pairs, and for resistance sensors in 3-wire connection, 
twisted of wires of the same length, cross-section and resistance, and led in a shield as above. 

 All shields should be one-side earthed or connected to the protection wire, the nearest possible to the device. 

 Apply the general principle, that wires leading different signals should be led at the maximal distance between 
them (no less than 30 cm), and the crossing of these groups of wires made at right angle (90º). 
 

7. STARTING TO WORK 
 
After turning the supply on, the controller carries out the test procedure, showing the program version followed by 
the measured and set value. 
 
A character message informing about abnormalities may appear on the display (see Table 18). 
 
A PID control algorithm with a proportional range of 30ºC, a 300 second integration time constant, a 60 second 
differentiation time constant and a 20 second pulse period are set by the manufacturer as default. 
 

7.1. CHANGING THE SET POINT VALUE 
 
The set point value can be changed by pressing the  or  push-button. The beginning of the procedure 
is signalled by the flickering dot of the lower display. Accept the new set point value by holding down the  
push-button during 30 seconds since the last pressure of  or . If not, the old value will be restored. The 

change limitation is set by parameters spll and splH. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 5: Front panel button functions and displayed information. 
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8. SERVICE 

 
Figure 6 displays a diagram with the menu of the controller in normal working mode. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Menu of the controller in normal working mode. 
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8.1. PROGRAMMING 
 
By pressing and holding down  during approx. 2 seconds one can enter the programming matrix. The 
programming matrix can be protected by an access code. When giving a wrong code value, it is only possible to see 
the settings through, with no possibility of changes. 
 
Figure 7 presents the transition matrix in the programming mode. The transition between levels is carrying out by 
means of the  or  push-buttons and the level selection by means of the  push-button. After selecting 
the level, the transition between parameters is carried out by means of  or  push-buttons. In order to 
change the parameter setting, proceed according to section 7.3. In order to exit from the selected level, transit 
between parameters until the symbol [. . .] appears, and press the  push-button. 
 
In order to exit from the programming matrix to the normal working mode, transit between levels until the symbol [. . 
.] appears and press the  push-button. 
 
Some controller parameters can be invisible – it depends on the current configuration of the device. 
 
Table 1 includes the description of the parameters. The return to the normal working mode follows automatically 
after 30 seconds since the last push-button pressure. 
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8.2. PROGRAMMING MATRIX 
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Figure 7: Programming matrix 
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8.3. CHANGING SETTINGS 

 
The configuration of the parameter settings begins after pressing the  push-button during the display of the 
parameter name. The setting selection is carried out through  and  push-buttons, and accepted by the 

 push-button. The change cancellation follows after pressing of  push-button or automatically after 30 
seconds since the last push-button pressure. 
 
The way to change settings is shown on Figure 8. 
 
 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

Figure 8: Change of number, text and time parameter settings. 
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8.4. PARAMETER DESCRIPTION 

 
The list of the menu configuration parameters is presented in Table 1. 
 
 
 

 
 
 
 
 

Table 1: List of configuration parameters. 
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1) The definition at which the given parameter is shown depends on the parameter dp – position of the 

decimal point. 
2) For the output 0/4...20 mA, parameter to write, for other cases, to readout – acc. to the version code.  
3) See Table 2. 

4) Time unit defined by the parameter sPmd (Rmin, RHr). 

5) Applies to binary output. 
6) Applies to analog output. 

7) For control alg = oNof and Yfl <= 50%, control signal h = 0%, Yfl > 50%, control signal h = 100%.
 

 
 
 
 
 
 
 
 
 
 

 

 
 
- The accessibility of parameters depends on the controllers version and its current settings. 
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1) The definition at which the given parameter is shown depends on the parameter dp – position of the 

decimal point. 

 
 
 
 

 

Table 2: Input signal details. 
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9. CONTROLLER INPUTS AND OUTPUTS 
 
9.1. MAIN MEASURING INPUTS 

 
The main input is the source of measured value taking part in control and alarms. 
 
The main input is a universal type input, to which one can connect different types of sensors or standard signals. 

The selection of the input signal type is made by the parameter iNty. 

 
The position of the decimal point which defines the display format of the measured and the set point value is set by 

the parameter dp. For linear inputs, set the indication for the lower and upper analog input threshold iNlo and 

iNHi. 

 

The correction of the measured value indication is carried out by the parameter shif. 
 

9.2. ADDITIONAL MEASURING INPUTS 
 

The additional input can be the source of remote set point value (sPmd set on in2) or the signal for retransmission 

(aofn set on pv2). 

 
The additional input is a linear input. The selection of the input signal type is possible between 0…20 mA and 4…20 

mA by the parameter i#ty. The position of the decimal point which defines the display format of the measured and 

set point value is set by the parameter dp2. Set the indication for the lower and upper analog input threshold i#lo 

and i#Hi. 

 

The signal from the additional input is displayed with the character d on the first position. To display the value, hold 

down the  push-button until the moment of its appearance on the lower display (according to the Figure 6). The 
return to the set point value display is set by the manufacturer for 30 seconds, but it can be changed, or disabled via 

the parameter tout. 

 
9.3. BINARY INPUTS 

 
Functions of binary inputs are set by the bNi1 and bNi2 parameters. A different function must be set for each 

input. 
 
Following are the binary input functions available: 
 

 Without functions: The binary input state does not influence the controller operation. 
 

 Control stop: The control is interrupted, and control outputs are behaved as after sensor damage. Alarm 
and retransmission operate independently. 

 

 Switching on manual operation: Transition to the manual control mode. 
 

 Switching SP on SP2: Change of the set point value during the control. 
 

 Erasing of the timer alarm: Disabling of the relay responsible for the timer alarm. 
 

 Program start: The programming control process begins (after a prior set of the programming control). 
 

 Jump to the next segment: The transition to the next segment follows, during the duration of the 
programming control. 

 

 Stoppage to count the set point value in the program: The stoppage of set point value counting follows, 
during the duration of the programming control. 
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 Change of the set point value: After the configuration of two inputs, one for increasing and one for 
decreasing the set point value, one can replace the change by pressing the upward and downward push-
buttons and changing through the binary inputs. 
 

 Switching SP on IN2: Change the set point value during the control between the SP and the value of the 

additional input (sPmd parameter must be set to sPin, the other binary input cannot have set the function 

switching SP on SP2). 
 

9.4. OUTPUTS 

 
The controller has four outputs. Each of them can be configured as a control or an alarm output. 
 
For the proportional control (with the exception of analog outputs), the pulse period is set additionally. 
 
The pulse period is the time which goes by between successive switches of the output during the proportional 
control. The length of the pulse period must be chosen depending on the dynamic object properties and suitably for 
the output device.  
 
For fast processes, it is recommended to use SSR relays. The relay output is used to steer contactors in slow-
changing processes. The application of a high pulse period to steer fast-changing processes can give unwanted 
effects in the shape of oscillations. In theory, the lower the pulse period, the better the control, but for a relay output 
it should be as large as possible in order to prolong the relay lifetime. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Output Pulse period Load

Electromagnetic 
relay

Recommended >20 s, 

min. 10 s
2 A/230 V a.c.

min. 5 s 1 A/230 V a.c.

Transistor output 1...3 s SSR relay

Table 3: Recommendations concerning the pulse period. 
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10. CONTROL 

 
10.1.  ON-OFF CONTROL 

 
When a great accuracy of temperature control is not required, especially for objects with a great time constant and 
small delay, one can apply the on-off control with hysteresis. 
 
Advantages of this way of control are simplicity and liability; however the appearance of oscillations may occur, 
even at small hysteresis values. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.2.  INNOVATIVE SMART PID ALGORITHM 
 
When a high accuracy temperature control is required, use the PID algorithm.  
 
The applied innovative SMART PID algorithm is characterized by an increased accuracy for a wider range of 
controlled objects. 
 
The controller tuning of the object consists on the manual setting of the proportional element value, integration 
element, differentiation element, or automatically – by means of the auto-tuning function. 
 

10.2.1. AUTO-TUNING 
 
The controller has a function that is able to select suitable PID settings automatically. These settings ensure in most 

cases an optimal control. To begin the auto-tuning, transit to the tune (according to the Figure 6) and hold down 

the  push-button during at least 2 seconds. If the control algorithm is set to on-off or the auto-tuning function is 

locked, then the tune message will be hidden. 

 

For the correct execution of the auto-tuning function, the setting of sTlo and sTHi parameters is required. Set the 

sTlo parameter on the value corresponding to the measured value at the switched off control. For object 

temperature control, set 0ºC. 
 

Set the sTHi parameter to the value corresponding to the maximum measured value when the control is switched 

on the full power. 
 
The flickering ST symbol informs about the activity of the auto-tuning function. The duration of auto-tuning depends 
on the dynamic object properties and can last a total of 10 hours. During the auto-tuning or immediately afterwards, 
over-regulations may occur, and for this reason, if possible, set a smaller set point. 
 
 
 

Figure 9: Heating type output in ON/OFF control mode. 
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The auto-tuning is composed by the following stages: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If the power supply is turned off or the  push-button is pressed the auto-tuning process will be stopped without 
considering the auto-tuning PID settings. In that case, the control with the current PID settings begins. 
 
If the auto-tuning is not achieved with success, an error code will be displayed, according to Table 4. 
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Table 4: Error codes on auto-tuning. 
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10.2.2. AUTO-TUNING AND “GAIN SCHEDULING” 

 
When “Gain Scheduling” is used, the auto-tuning can be carried out in two ways. 
 
The first way consists in choosing a suitable set of PID parameters, in which the calculated PID parameters will be 

stored. Set the gty parameter on set, and choose Gset between pid1 and pid4. 

 

The second way enables the automatic realization of the auto-tuning for all PID sets. Set the Gty parameter on sp, 

and choose the number of PID sets for setting – parameter Gsnb. Set point values for individual PID sets must be 

defined in sp, sp2, sp3, sp4, from the lowest to the highest. 

 
10.2.3. PROCEEDING WAY IN CASE OF UNSATISFYING PID CONTROL  

 
The best way to select PID parameters is to change each constant by incrementing or decrementing in a multiplier 

of two (e.g. if ti is set to 300 and the control in unsatisfying, change it to 150 or 600). During changes, respect the 

following principles in the respective order: 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 

 

 

 

 

 

 

a) Oscillations: 
1

st
. Increase the proportional band. 

2
nd

. Increase the integration time.  
3

rd
. Increase the differentiation time. 

 

b) Over-regulations: 
1

st
. Increase the proportional band. 

2
nd

. Increase the integration time.  
3

rd
. Increase the differentiation time. 

 
 
 

c) Instability: 
1

st
. Decrease the proportional band. 

2
nd

. Decrease the differentiation time.  
 

 

 
d) Free jump response: 

1
st
. Decrease the proportional band. 

2
nd

. Decrease the integration time.  

Figure 10: How to adjust the PID parameters. 
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11. THREE-STEP CONTROL 
 
The controller offers two algorithms for three-step control: 
 
a) With no feedback signal from the valve (open loop): opening and closing of the valve is based on PID 

parameters and control deviation. 
 
b) With a feedback signal from the valve positioning feedback device (closed loop): opening and closing of the 

valve is based on PID parameters, control deviation and valve position readings from the additional input (0/4 ... 
20 mA).   

 

To select the three-step control, set one of the outputs out1…out4 to Y0p and one of the outputs out1…out4 to 

YCl. For the algorithm with no feedback - the parameter fdb should be set to no, for the algorithm with positioning 

feedback - the parameter fdb should be set to yes. Additionally, set the insensitivity range for the set point, in which 

the valve does not change its position - the parameter Hn and select the set of PID parameters. Auto-tuning 

algorithm is not available for the three-step control. 
 

For the algorithm with positioning feedback signal the parameter i#fl is available. It specifies the state of the valve 

when a feedback signal error on the secondary auxiliary input occurs. 
 

Three-step control with no feedback additionally requires the following parameter settings: valve open time tMuo, 

valve close time tMuc, and minimum valve working time mNTu. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The differences between the calculated and the actual valve position are unavoidable because of multiple changes 
in the direction of the valve movement due to the inertia of a drive or its wear in the absence of a feedback signal. 
The controller uses the function of automatic positioning of a drive during operation to eliminate these differences. 
This function does not require the users’ intervention and its function is to extend the switching time of the relay 
when the control signal reaches 0% or 100%. 
 
The relay for opening/closing will remain on for a time equal to the valve full opening/closing time, since the moment 
that a 100%/0% signal is reached. The positioning of the valve will stop once the signal is different from the 
maximum value. 
 
In this specific case, the positioning is performed by completely closing the valve; it is carried out each time after: 
 

 Turning the controllers supply on. 
 

Figure 11: Three-step control with no feedback. 
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 Changing the full opening/closing time. 
12. “GAIN SCHEDULING” FUNCTION 

 
For control systems where the object behaves decidedly differently in various temperatures, it is recommended to 
use the “Gain Scheduling” function. The controller allows the storage of up to four sets of PID parameters and is 
able of switching them over automatically. The switching between PID sets runs percussively and with hysteresis, in 
order to eliminate oscillations on switching limits. 
 

The Gty parameter settles the way of the function operation. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12: “Gain Scheduling” switching over from SP to SP. 
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13. CONTROL OF HEATING-COOLING TYPE 

 
For the heating-cooling control, one of the outputs out1...out4 should be set to y, one of the outputs out1...out4 

should be set to Cool and the displacement zone Hn for cooling should be configured. 

 

For the heating loop, the PID parameters (pb, ti, td) should be configured. The same should be done for the 

cooling loop PID parameters (pbC, tiC, tdC). The parameter pbC is defined as the ratio of the pb parameter from 

the range 0.1...200.0 %. The pulse period for logic outputs (relay, SSR) is set independently for the heating and 

cooling loops (depending on the output, these are to1...to4). 

 
If there is the need to use the PID control in one loop and the ON-OFF control in the other loop, one output should 
be set to PID control and the other one to upper relative alarm. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13: “Gain Scheduling” switched over for each segment in the programmed control. 

Figure 14: Control with two loops (heating-cooling type). 
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14.  ALARMS 
 
Four alarms are available in the controller, which can be assigned to each relay output. The alarm configuration 

requires the selection of the alarm through setting the out1, out2, out3 and out4 parameters on the suitable 

type of alarm. Figure 15 shows the different types of available alarms. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The set point value for absolute type alarms is the value defined by the aLsp parameter, and for relative alarms, it 

is the deviation from the set point value in the main loop, aLdu parameter. The alarm hysteresis, i.e. the zone 

around the set point value, in which the output state does not change, is defined by the aLHy parameter. 

 
One can set the alarm latch, i.e. the memorization of the alarm state after the alarm conditions has stopped 

(parameter aLlt set as on). The erasing of the alarm memory can be made by the pressure of the  push-

button in the normal working mode or interface. 
 
Note: Hysteresis does not work with relative type alarms. 
 
15. TIMER FUNCTION 
 

When reaching the set point temperature, the timer begins the countdown of the time defined by the time 

parameter. After counting down to zero, the timer alarm is set, and it remains active until the moment of the timer 
erasing. 
 

To activate the timer function, set the parameter timr to on. To indicate the alarm state on an output, one of the 

outputs out1...out3 should be set to aLtr. 

 

Figure 15: Types of alarms. 
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The timer status / remaining time is displayed with the mark “t” on the first position. To display it, press the  

push-button until the moment of its appearance on the lower display (according to the Figure 6). 
 
The return to the set point value display is set by the manufacturer to 30 sec, but can be changed, or disabled using 

the tout parameter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16: Principle of the timer operation. 
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16. CURRENT TRANSFORMER INPUT 

 
After connecting the current transformer (CT-94-1 type), the measurement and display of the current flowing 
through the load steered by the output 1, is possible. This output must be of relay or voltage 0/5 V type. For the 
current counting, the minimal time of the output switching on must be at least 200 ms. 
 

The transformer working range is 0 to 50 A. The heater current is displayed with the mark “a” in the first position. 

 

In order to display the heater current, press the  push-button until the moment of its appearance on the lower 
display (according to Figure 6). The return to the set point value display is set by the manufacturer to 30 sec, but 

can be changed, or disabled using the tout parameter. 

 

Two types of alarms concerning the heating element are available – the shorting alarm of the control element and 

the heater burnout alarm. The shorting type alarm is performed by the current measurement when the control 

element is disabled, on the other hand the burnout alarm type is realized when the control element is enabled. 

 
The alarm configuration includes setting the alarm type. For the heater damage alarm out2...out4=aLhb, and for 

the controlling element damage alarm out2 ... out4=aLos. Remaining parameters to set are the alarm set point 

value hBsp, oSsp and the hBHy, oSHy hysteresis. 

 

 

 
 
- For a correct detection of the heater alarm burnout, the heating element cannot be connected posteriorly to the 

controller. 
              
 

17. ADDITIONAL FUNCTIONS 

 
17.1.  CONTROL SIGNAL MONITORING 

 

The control signal of heating type is displayed with the mark “h” on the first position, in cooling type it’s displayed 

with the mark “C”. For valve position (opening / closing) it’s displayed with the mark “u”. 

 
The access to the control signal depends on the suitable controller configuration. To display the control signal press 

the  push-button until the moment of its appearance on the lower display (according to Figure 6). The return 

to the set point value display is set by the manufacturer to 30 sec, but can be changed, or disabled using the tout 

parameter. 
 

17.2.  MANUAL CONTROL 
 

To enter the manual control mode hold down the  push-button during the control signal display. The manual 
control is signalled by the pulsation of a  LED light (see Figure 5). The controller interrupts the automatic control and 

begins the manual control of the output. The control signal value is on the lower display, preceded by the symbol “h” 

– for the main loop and “C” – for the auxiliary loop (cooling). 

 

The  push-button transits between loops (if the heating / cooling control mode is selected). The  and 

 push-buttons change the control signal. The controller switches to the normal working mode after the 

pressure of the  push-button. 
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17.3.  SIGNAL RETRANSMISSION 

 
The continuous output can be used for the retransmission of the selected parameter: measured value on the main 
input PV, set point value, etc... 
 
The signal retransmission is possible if output 1 or 2 is of analog type. We begin the signal retransmission by setting 

the out1 or out2 parameter into retr. Additionally, set the upper and lower limit of the signal to be retransmitted 

(aOlo and aOHi). The signal selection for retransmission is carried out through the aOfn parameter. The 

retransmission signal thresholds should be selected according to Figure 17. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The output signal is calculated according to the following formula: 
 

Outx = Outmin + (x – aOlo)(Outmax – Outmin)/(aOlo - aOHi) 

 

The aOlo parameter can be higher than aOHi however the output signal will be consequently inversed. 
 
 

17.4.  SET POINT CHANGE RATE (SOFT START) 

 
The limitation of the temperature accretion rate is carried out through the gradual changes on the set point value.  
 
This function is activated after the controllers’ supply connection and during the change of the set point value. This 
function allows reaching softly from the current measured value to the set point value. Write the accretion value in 

the sPrr parameter and the time unit in the ramp parameter. An accretion rate equal to zero means that the soft 

start is disabled. 
 
 

17.5.  DIGITAL FILTER 

 
If the measured value is instable, one can enable a programmed low-pass filter. Set the lowest time constant of the 
filter at which the measured value is stable. A high time constant can cause control instability. The filter time 

constant filt can be set from 0.2 up to 100 seconds. 

 
 
 
 
 

Figure 17: Retransmission signal threshold settings. 
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17.6.  MANUFACTURER’S SETTINGS 

 
The manufacturer’s settings can be restored while connecting the controller to the power supply, by holding down 

 and  push-buttons simultaneously, until fabr appears on the display. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18: Time characteristic of the filter. 



                            ADCA                         
 

VALSTEAM ADCA                     We reserve the right to change the design and material of this product without notice. 

 

42 IMI UC820 E 06.17 

18. PROGRAMMING CONTROL  

 
18.1.  DESCRIPTION OF THE PROGRAMMING CONTROL PARAMETERS  

 

 
 

 
 
 
 
 
 

Table 5: List of configuration parameters. 
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1) See Table 2. 

2) The time unit is defined by the parameter tMun. 

3) The resolution to show the given parameter depends on the parameter dp – position of decimal point. 

4) The time unit is defined by the parameter rRun 
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18.2.  DEFINITION OF THE SET POINT VALUE PROGRAMS 
 
One can define 15 programs. The maximum number of segments in the program is also equal to 15. In order to 

render visible parameters related to the programming control in the menu, the parameter sPmd must be set on prg. 

 
For each program, set parameters given in the submenu of the program parameters. For each segment, select the 
kind of segment followed by the parameters, depending on the kind of segment according to Table 6. The output 

state should also be set (only when out1...out4 are set to eu1, eu2, eu3) – parameter eu1, eu2, eu3. 

 
 

 
Figure 19 and Table 7 illustrate an example of a set point value program. It is assumed in the program that the 
temperature has to increase from the initial temperature to 800 ºC, with a rate of 20 ºC per minute and active 
locking for the deviation. Following, and during 120 minutes, the temperature is maintained (locking disabled) and 
then the temperature has to decrease to 50ºC in 100 minutes (locking disabled). During the cooling process, the fan 

connected output 2, working as auxiliary output, is turned on (parameter out2 set on eu1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 6: List of segment configuration parameters. 

Figure 19: Program example. 
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Table 7: Parameter values for the example above. 
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18.3.  CONTROL OF THE SET POINT VALUE PROGRAMS 

 
When the sPmd parameter is set on prg, the controller controls the object in compliance with the set point value 

changing in time according to the given program. Before starting the control with the changeable set point value, 

select the required program (parameter /prg). 

 

To start the program, press  and  push-buttons when the stop or End inscription appears on the 

lower display (see Figure 20). 
 
The glowing segment in the bottom right corner of the lower display (see Figure 5) means that the programming 
control is in execution. During the program execution, the parameters of the program are visible, i.e. the program 
status, program number,  number  of  the current segment, number of cycles which still remain to be carried out, 
time which goes  by in the segment, time remaining until the end of the segment, time remaining until the end of the 
program.  
 
After finishing the program the glowing segment goes off; The program may also restart if the number of the 

program repetitions Cy/n is higher than 1. 

 
After finishing the control, the auxiliary outputs are in the state defined by the parameters – output state for the 
segment set as the program end. 
 

When the parameter hold (locking in the program) is set on lo, Hi or band and the locking value hldu in the 

operating segment is higher than zero the amount of control deviation is controlled (set point value minus measured 

value). If hold is set to lo the locking is active, when the measured value is below the set point value diminished 

by the locking value. If hold is set to Hi the locking is active, when the measured value exceeds the set point value 

by the locking value. If hold is set to band the locking is active, as for the upper and lower locking. If the locking is 

active then, the counting of the set point value is interrupted, and the glowing segment in the bottom right corner of 
the lower display is flickering. The controller controls according to the last calculated set point value. 
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Figure 20: Menu for the programming control service. 
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19. RS-485 INTERFACE WITH MODBUS PROTOCOL 

 
19.1.  INTRODUCTION 

 
The UC-820 controller is equipped with a serial interface in RS-485 standard with implemented asynchronous 
MODBUS communication protocol. 
 
Following is the list of serial interface parameters for the UC-820 universal process controller: 
 

 Device address: 1 ... 247; 

 Baud rate: 4800, 9600, 19200, 38400, 57600 bit/s; 

 Operating mode: RTU; 

 Information unit: 8N2, 8E1, 8O1, 8N1; 

 Data format: integer (16 bit), float (32 bit); 

 Float (2x16 bit); 

 Maximal response time: 500 ms; 

 Maximal number of registers read out/ written by a single Modbus frame: 116. 
 
The controller performs the following protocol functions: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
19.2.  ERROR CODES 

 
If the controller receives a request with a transmission or checksum error, the request will be ignored. For a request 
synthetically correct but with incorrect values, the controller will send an answer including the error code. 
 
Possible error codes and their meanings are presented in Table 9. 
 
 
 
 

Table 8: Implemented MODBUS functions. 

Code Meaning Reason

01 forbidden function
The function is not serviced by the 

controller.

02 forbidden data address The register address is beyond the range.

03 forbidden data value
The register value is beyond the range or 

the register is only to readout.

Table 9: Error codes. 
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19.3.  REGISTER MAP 
 

Table 10 presents the register mapping of the UC-820 universal process controller. 
 

 
In the controller, data are situated in 16-bit registers. The list of registers for write and readout is presented in the 
table 11. 
 
Possible operations: 
 

 R : Read; 

 W : Write; 

 RW: Read and write. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Range 

of addresses
Type of values Description

4000 – 4149
Integer 

(16 bits)
The value is situated in a 16-bit register

4150 – 5899
Integer 

(16 bits)
The value is situated in a 16-bit register

7000 – 7099
flo

a
t  

(2x16 bits)

The value is situated in two successive 

16-bit registers; Registers only for readout 

7500 – 7599 floa t  (32 bi ts)
The value is situated in two successive  

32-bit registers; Registers only for readout

Table 10: Map of register groups. 



                            ADCA                         
 

VALSTEAM ADCA                     We reserve the right to change the design and material of this product without notice. 

 

52 IMI UC820 E 06.17 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 11: Register map from address 4000. 
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1) Value with the decimal point position defined by bits 0 and 1 in the register 4003.
 

2) Parameter to write only in the manual operating mode.
 

3) Concerns resistance thermometer inputs.
 

4) Concerns thermocouple inputs.
 

5) Concerns linear inputs.
 

6) Range to write for continuous current outputs.
 

7) Concerns output 1 of binary type.
 

8) Concerns output 1 of continuous type.
 

9) For control alg = oNof and Yfl <= 50%, control signal h = 0%, Yfl > 50%, control signal h = 100%. 
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1) For sensor input values it is equal to 1; for linear inputs the value depends on the parameter dp (register 
4023).

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 12: Register 4003 – controller status. 
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Table 13: Register 4004 – alarm state. 

Table 14: Register 4005 – error register. 
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Table 15: Map of register from address 4150. 
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1) Value with the decimal point position defined by 0 and 1 in the register 4002 
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Table 16: Register map from address 7000 and 7500. 
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Table 17: Input ranges. 
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20. ERROR SIGNALING 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 18: Character messages. 
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21. TECHNICAL DATA 
 

TECHNICAL DATA 

RATED OPERATING CONDITIONS 

Supply Voltage 85...253 V ac/dc or 20...40 V ac/dc 

Temperature Ambient: 0…23…50 ºC; Storage: -20…70ºC 

Humidity < 85% without condensation 

Operating Position Any 

SAFETY AND COMPATIBILITY REQUIREMENTS 

Electromagnetic Compatibility 
Noise immunity acc. to EN 61000-6-2 

Noise emissions acc. to EN 61000-6-4 

Pollution level Level 2 acc. to EN 61010-1 

Installation category Cat. III acc. to EN 61010-1 

Maximal phase-to-earth operating voltage Supply/Output circuits: 300 V; Input circuits: 50 V  acc. to EN 61010-1 

INPUT 

Type Range Error 

PT100 -200…850 ºC 0.2% 

PT1000 -200…850 ºC 0.2% 

Fe-CuNi (J) -100…1200 ºC 0.3% 

Cu-CuNi (T) -100…400 ºC 0.3% 

NiCr-NiAl (K) -100…1372 ºC 0.3% 

PtRh10-Pt (S) 0…1767 ºC 0.5% 

PtRh13-Pt (R)  0…1767 ºC 0.5% 

PtRh30-PtRh6 (B) 200…1767 ºC 0.5% 

NiCr-CuNi (E)  -100…1000 ºC 0.3% 

NiCrSi-NiSi (N)  -100…1300 ºC 0.3% 

Chromel-kopel (L) -100…800 ºC 0.3% 

Current channels (I) 0/4…20 mA 0.2% +/-1 digit 

Voltage channels (U) 0…5/10 V 0.2% +/-1 digit 

Binary Voltageless 

OUTPUT 

Type Properties Load Capacity 

Relay (voltageless)  NO contacts 2 A/ 230 V ac 

OC open-collector 0/5 V  Max. 40 mA 

Continuous voltage  0…10 V Rload ≥ 1kΩ 

Continuous current  0/4…20 mA Rload ≤ 500Ω 

Transducer supply output 24 V dc Max. 30 mA 

DIGITAL INTERFACE 

Interface type RS-485 

Protocol Modbus RTU 8N2, 8E1, 8O1, 8N1 

Baud rate 4.8, 9.6, 19.2, 38.4, 57.6 kbit/s 

EXTERNAL FEATURES 

Readout field 2 x 4 digits; Digit height: 10 mm; Colors: red and green 

Overall dimensions 48 x 96 x 93 mm 

Weight < 0.2 kg 
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22. ORDERING CODES 

 

 
1) Only when a relay or voltage output 0/5 V is selected on output 1. 

 
23. PRODUCT RETURNING 
 

 

 
 
- Information regarding any hazards and precautions to be considered because of contaminating fluids and 

residues or mechanical damage that may represent a health, safety or environmental risk, must be provided in 
writing by the distributors and customers when returning products to Valsteam ADCA engineering. 

- Health and safety data sheets regarding substances identified as hazardous or potentially hazardous must be 
provided with the information mention above. 

 

 

 

 

 
 
- LOSS OF WARRANTY: Total or partial disregard of above instructions involves loss of any right to warranty.  

 

Protection grade From frontal side: IP65; From rear side: IP20 

Bargraph 2 x 21 points; Colors: red and green 

ORDERING CODES UC-820 

Group Designation UC820 .1 3 1 .1 

Universal process controller UC820     

Output 1     

Relay .1    

OC open-collector (0/5 V) .2    

Continuous current (0/4...20 mA) .3    

Continuous voltage (0...10 V) .4    

Output 2    

Relay 
1)

 1   

OC open-collector (0/5 V) 2   

Continuous current (0/4...20 mA) 3   

Continuous voltage (0...10 V) 4   

Transducer Supply 24 V   

None 0  

Supply for transducers 24 V dc 1 W 1  

Power Supply  

85...253 V ac/dc .1 

20...40 V ac/dc .2 


