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1. General Description

R2A20134ASP is a control IC for LED lighting system. This IC integrates protect functions which enables to compose
high reliability LED lighting system with small numbers of components; over temperature protection (TSD), over
voltage protection (OVP) and unique dual over current protection (OCP and secondary OCP). This IC operates as fixed
switching frequency. Operation mode is selectable from ‘Constant Peak Current Control Mode’ and ‘Constant ON
Period Control Mode with Error Amplifier’. The ‘Constant Current Control Mode’ enables to reduce external
components and achieve a smaller and lower cost system. The ‘Constant ON Period Control Mode’ applies our unique
PFC technology and it achieves high PFC performance. Furthermore, R2A20134A supports isolated fly-back topology.

2. Block Diagram

Fixed Frequency Operation Mode (connecting Rrt to VREF)

When resistor Rrt of RT pin is connected to GND pin, the IC operates in fixed switching frequency mode that MOSFET
is turned ON by integrated oscillator. Frequency of integrated oscillator is adjustable with changing resistor Rrt
condition. In this control mode, this IC operates as discontinuous current mode (DCM).
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Note: CRM (critical conduction mode) operation is NOT supported by R2A20134A, as differs from R2A20134.
Therefore, gate drive pulse is NOT output from OUT pin even if Rrt is connected to IC GND.
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3. Description for Functional Block

3.1 Dual Over Current Protection (pulse-by-pulse type & latch type)

R2A20134A integrates OCP and 2nd OCP as a dual over current protection. OCP is a pulse-by-pulse type over current
protection which detects inductor current with external sensing resistor Rcs. OCP turns off MOSFET when CS terminal
voltage reaches to 0.6 V. 2nd OCP is a latch type over current protection. It turns off MOSFET as latched stop, when
CS terminal voltage reaches to 2.5 V. To avoid false detection such as noise, 2nd OCP works when CS terminal voltage
reaches to 2.5 V four times in succession synchronously to gate driving pulse. This latched stop condition will be
released if IC is turned off (when Vcc drops lower than Vuvll; Vce < Vuvll).
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3.2 Built-in Oscillator

When resistor Rrt is connected between RT terminal and GND terminal, the IC operation is set to fixed frequency mode
and built-in oscillator starts oscillation. This built-in oscillator sets MOSFET ON timing. Maximum ON duty is 50%,
with 48 kHz switching frequency.
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3.3 Error Amplifier

Trans conductance amplifier is used as error amplifier. Its output current is defined by voltage difference between
internal reference voltage and the voltage of FB pin.

3.4 Gate Driving Output

Totem pole output circuit is integrated in OUT pin. Its Maximum drive current is 900 mA (peak). Basically, it is
possible to drive MOSFET directly, however, it is recommended that the drive circuit condition is optimized for
MOSFET characteristic. This IC drives MOSFET as zero current switching. Therefore, turn-off speed mainly affects

power loss than turn-on speed.
27
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Drive circuit example 1 Drive circuit example 2
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35 Over Heat Protection

This IC integrates over heat protection (TSD) to avoid abnormal operation in over heated condition. When chip
temperature exceeds 155°C (typ.), COMP pin voltage will be forced to drop below RAMP offset voltage. Then, the gate
driving pulse output from OUT pin is forced to stop. This dropped COMP voltage is kept as latched condition. Once
TSD start working, it isn't released unless chip temperature will drop below 110°C (typ.) which is TSD release
temperature or VCC voltage will drop below 3 V.
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3.6 Over Voltage Protection

This IC integrates over voltage protection by using 2nd OCP function. when abnormal voltage rising caused by LED
open mode failure or over current caused by inductor short mode failure are detected via auxiliary winding, gate driving
pulse will be forced to stop as latched condition. This OVP works when CS pin voltage exceeds 2.5 V. To avoid false
detection such as noise, OVP works when CS terminal voltage reaches to 2.5 V four times in succession synchronously
to gate driving pulse. However, in the case that CS pin voltage exceeds 2.5 V for longer period than double of a
switching cycle, OVP immediately starts working. This latched stop condition will be released if IC is turned off (when
Vcc drops lower than Vuvll; Vce < Vuvll).
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4. Application Example

4.1 Constant Peak Current Control Mode
(fixed frequency control with peak current control)

The following is block diagram of buck converter circuit controlled by peak current control mode. Inductor peak current
(= output current) is kept constant by over current protection function detecting inductor current by CS pin.
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The peak current through inductor is kept constant in the range where Vin exceeds Vout (Vin > Vout). If the
capacitance of input capacitor Cin is large enough to keep always the condition as "Vin > Vout", peak current through
inductor is kept constant. That is, output current ripple is reduced efficiently in this control mode. Furthermore, less
external components is required because built-in error amplifier is not used in this control mode.
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4.2 Constant ON Period Control Mode

(fixed frequency & averaged current control with error amplifier)
The following is block diagram of buck converter circuit controlled by error amplifier control mode. The error amplifier
controls ON period of MOSFET by inductor current flow information input to FB pin, so as to keep inductor current
(output current) constant.
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In error amplifier control mode, ON period is constant in normal operation. Peak inductor current changes as
proportional to input voltage because on period is constant. Therefore, this operation mode achieves good power factor
correction performance.

t
di(t) = # dt *if the length of on period is the same, peak inductor current is proportional to input voltage.
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for

the incorporation of these circuits, software, and information in the design of your equipment. R as Electronics no resy ility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

“"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

redundancy, fire control and ion prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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