AN2109

Output Current Selection for RediSem LED drivers

This document provides design information for output current selection options for RediSem LED drivers.
There are two methods of changing the output current in one driver: change the signal on the IC’s CS
(Current Sense) pin (Input select), or by changing the transformer turns ratio (Output Select).

Input Select

Selecting the output current by changing the signal on the CS pin is the simplest and lowest cost method of
changing the output current. Using this method the output voltage remains the same so the output power is
different for each current setting. The current selection range should be limited because THD and Power
factor changes with the different settings and can drop out of specification.

Resistor select output current

This is the lowest cost method of selecting output current. The IC will regulate the voltage on the CS pin. If
a potential divider is used to reduce the voltage on the on the CS resistor (OR39 in figure 1), the IC will
increase the voltage across the CS resistor to maintain the same voltage on the CS pin. This means that
as the resistance between the CS pin and GND reduces, the output current increases. Figure 1 shows a

typical example circuit of a 1A output LED driver.
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Figure 1: Current selection on the IC’s CS pin

Using Figure 1 as an example, connecting to the terminals:

Connect Pin 1 to Common to achieve the highest current setting

Open circuit all the terminals to achieve the lowest current setting

Connect pins 1 & 2 to generate a current between max and min

A variable resistor, DIP switch or multiple terminals can all generate different output currents
Be careful to keep the components in the correct places on the PCB to minimize noise. Note
where the long tracks should be that link the terminal on the connector block to the CS pin

e Note that a 1N4148 has been added to help with ESD protection

AC select output current
We can change the output current by adding a select pin on the mains input:
e Add an extra select pin to input connector, so: Live, Neutral & Select
Connect nothing to the Select pin => minimum current setting
Connect Neutral to the Select pin => middle current setting
Connect Live to the Select pin and => maximum current setting
This selection can only reduce the output power of the converter.
Current selection range should not be too large. Suggest 100%, 85% and 70%
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Output Current Selection

The schematic in figure 2 gives an example of a galvanically isolated 60W driver which shows how to

configure the driver to select input and output:
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Figure 2:  Schematic showing AC select and Multiple outputs
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- Output Current Selection

Output Select
When changing the transformer turns ratio, a big benefit is that the output power remains the same for each
setting. It also means that the voltage range changes for different current settings

Switchable output setting
We can add a switch or selection to the output to choose between different current settings.
e EMIis not bad on the secondary so it is possible to add the terminals C, 1, 2, 4, 8 as terminals on
the output
o Works particularly well with a high voltage output
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Figure 3: Switchable outputs

Multiple outputs
The converter is a forward type converter, so output current scales exactly with turns. For example, double
the number of secondary turns and the output current will exactly halve.

e Customer can connect to either of the outputs for the required current

e E-caps can be stacked to save cost and space

e |tis usually best to have a triple-insulated primary otherwise the secondary windings can be bulky
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Figure 4: Multiple transformer tappings and multiple outputs
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About RediSem

RediSem designs and supplies semiconductor ICs for energy efficient power management
applications. RediSem uniquely combines extensive experience in power electronics with in-depth
knowledge of IC design and manufacturing and works with the world’s top suppliers and customers.
RediSem’s unique patented IC and converter technologies deliver maximum efficiency and
performance, while reducing overall bill of materials cost through the use of bipolar transistors.

RediSem’s range of LED control ICs can be used with RediSem’s patented single stage LED control
solution to provide very high efficiencies with low EMI — all with a single IC. When combined, these
features deliver a low cost, high performance LED driver solution.

RediSem’s fluorescent driver controller ICs achieve the advanced performance of MOSFET drivers
by using bipolar transistors at a fraction of the BOM cost. RediSem’s range of SMPS (Switched
Mode Power Supply) control ICs enables low-cost LLC converters with bipolar transistors that
deliver very high efficiencies already meeting DoE Level VI regulations, have low standby power
and have much lower EMI compared to flyback converters.

All RediSem ICs are supported by comprehensive turn-key application designs enabling rapid time
to market. For further information please use our contact details below

Contact Details

RediSem Ltd.

301-302 IC Development Centre

No 6 Science Park West Avenue

Hong Kong Science & Technology Park
Shatin, New Territories

Hong Kong

Tel. +852 2607 4141
Fax. +852 2607 4140
Email: info@redisem.com
Web: www.redisem.com

Disclaimer

The product information provided herein is believed to be accurate and is provided on an “as is” basis. RediSem Ltd
assumes no responsibility or liability for the direct or indirect consequences of use of the information in respect of any
infringement of patents or other rights of third parties. RediSem Ltd does not grant any licence under its patent or
intellectual property rights or the rights of other parties.

Any application circuits described herein are for illustrative purposes only. Specifications are subject to change without
notice. In respect of any application of the product described herein RediSem Ltd expressly disclaims all warranties of
any kind, whether express or implied, including, but not limited to, the implied warranties of merchantability, fitness for a
particular purpose and non-infringement of third party rights. No advice or information, whether oral or written, obtained
from RediSem Ltd shall create any warranty of any kind. RediSem Ltd shall not be liable for any direct, indirect,
incidental, special, consequential or exemplary damages, howsoever caused including but not limited to, damages for
loss of profits, goodwill, use, data or other intangible losses.

The products and circuits described herein are subject to the usage conditions and end application exclusions as
outlined in RediSem Ltd Terms and Conditions of Sale.

RediSem Ltd reserves the right to change specifications without notice. To obtain the most current product information
available visit www.redisem.com or contact us at the address shown above.
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