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2.1 Input Parameters 

2.2 Output Parameters 

2.3 Physical Characteristics 

1. Special Features 

The ISR 02 L/K Control Unit is a complete control and regulation system for power supplies, integrated on a single circuit board. It 

includes two electrically isolated trigger channels for thyristors, controllers for current and voltage, an electronic power-on delay, 

soft-start functionality, and a switching mechanism for internal setpoints or external reference values from a potentiometer or 

computer. 

The Long Pulse mode (ISR 02L) is suitable for regulating and adjusting inductive loads. It provides two long pulses of up to 9.5 ms 

duration to ensure reliable operation of the power controller. 

The Short Pulse mode (ISR 02K), like ISR 02L, is designed for triggering half-controlled bridges and center-tap configurations. It 

delivers 3.3 ms pulses with increased gate current amplitude. 

2. Technical Specifications 

Supply Voltage 230 V~ + 10% / - 15% 

400 V~ + 10% / - 15% 

Frequency 50... 60 Hz ± 3 Hz 

Current Consumption 25 mA / 20 mA 

Control Range 175° el 

Leading Edge of the Pulse 5°...10° el 

Trailing Edge of the Pulse 150°...190° el 

Pulse Inhibit Signal current: 1 mA at internal 
voltage of +24 V 
X3/5 – X4/5 closed: Inhibit active! 

Automatic Pulse Inhibit 0.2 seconds after power-on 

Ramp-up time after pulse inhibit 0,6 sec. 

Input Voltage Actual Value 4,5 ... 300 V= 

Input Current Actual Value 45 ... 60 mV= 

Output Pulses 2 outputs phase-shifted by 180° electrically 

Pulse Width (Long) up to 9.5 ms 

Pulse Width (ISR 02K) up to 3.3 ms 

Pulse Current ISR 02L 330 mA (at 1 V gate voltage) 

Pulse Current ISR 02K 450 mA (at 1 V gate voltage) 

Open-Circuit Voltage 8 V 

Dimensions (W × H × D) 132 / 152 / 40 mm 

including plug connectors 132 / 162 / 40 mm 

Weight 500 g 

Ambient Temperature 0...55 °C 

Creepage and Clearance Distances  
between Mains and SELV Voltage > 8 mm 
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3. Electrical Functionality 

A flat transformer designed for primary connection voltages of 230 / 400 V supplies the auxiliary voltage for the electronics and 

includes two isolated auxiliary windings that provide the gate drive power for two thyristors. 

A ±24 V coarse supply and two ±13 V voltage regulators generate the required auxiliary voltages. 

The pulse generator delivers two mains-synchronous pulses via optocouplers to the thyristors. The position of these pulses is 

determined by the output values of the controller. 

3.1 Voltage Regulators 

The device’s positive output voltage is supplied to the voltage regulator via terminal X3/1 and resistor R19, routed to soldering 

points 8 and 9. Depending on the device voltage, the following resistor value must be soldered in: 

Ua: 5 8 10 12 15 18 24 30 40 60 80 120 220 V 

R19: 0,1 1,2 2,2 3,3 4,4 5,6 8,2 12 15 22 33 47 100 k 

Fine adjustment is performed via the U-potentiometer. 

The controller circuitry, specifically capacitor C7 and resistor R20, must be adapted to the control loop. 

3.2 Current Controller 

The actual current value from a 60 mV shunt must be connected to terminals X3/4 (“−” shunt) and X3/3 (“+” shunt). The latter 

terminal also serves as the “−Ua” connection of the device. 

At In of the device, the voltage across the shunt is between 45 and 60 mV. Fine adjustment can be made using the I-potentiometer. 

The control circuit components C8 and R21 must be matched to the control loop. 

3.3 Setpoints and Reference Voltage 

The switches S1 (for current) and S2 (for voltage) are set to “internal” by default upon delivery. This allows operation with constant 

current and constant voltage (IU characteristic), as typically required for battery chargers. 

S1 and/or S2 can be switched to “external” to connect one or two external potentiometers (approx. 5 kΩ). The wiper terminals of 

these potentiometers should be connected to the setpoint inputs X4/4 and X4/2. These inputs can alternatively be used for computer-

based control. 

3.4 Jumper J1 for Operating Mode L/K 

The control unit is delivered with the jumper (bridge) installed, which results in pulse durations of up to 9.5 ms (see Figure 2 – 
Controller). 

By removing jumper J1, the pulse amplitude is increased. This allows the triggering of higher-power thyristors in rectifier circuits (see 
Figure 3). 

4. Safety Regulations 

During operation in mode W1X, the PCB must be covered in the area around terminals X1, X2, V2, C2, V31, and V1 in accordance with 

VBG4 regulations, to prevent accidental contact with 230 V AC! 

For GS and WS circuits, a minimum creepage distance of 8 mm must be maintained. 

In battery or other DC systems, either the positive (“+”) or negative (“−”) pole may be grounded. A floating configuration is also 

permissible. 

The negative pole (“−”) of the battery voltage is connected to terminal X3/3 of the electronics. 

For voltages above 24 V DC or 50 V DC, the entire PCB must be covered depending on the installation environment. 

The ISR 02 device is marked with the EC conformity symbol “CE”.
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5. Connection and Circuit Examples 

L 

Figure 1: Basic Circuit Diagram 
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Example: W1C Controller Circuit with ISR02L 



Control Unit ISR 02 L/K 

Page 6/7 

Subject to change without notice   

© BLE Elektronik GmbH 
26. February 2021 

Control Unit ISR 02 L/K 

Example: 1~ Center-Tap Circuit with ISR02K 
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 Do not populate R57!! 

Figure 4 – Component Layout 

Mounting: 4x M3 screws (110 × 138 mm) 

V26 


