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CamSemi

Low Power Resonant Discontinuous Forward Converter

Basic Design Guide

A3

Select Components Using the Design Guide

Use Table 24 to record the components recommended by the guide for your target design parameters

Component Guide Type/Value/Rating Refer to Section Actual Type/Value/Rating

Low power RDFC C2471LX2 (SOT23-6) }

controller IC C2471LW1 (PDIP-8)

Dbridge Section 3.1 on page 5

Cin = Cin1+ Cin2 Section 3.2 on page 5

Lfilt 1mH Table 19, page 14

Transformer core Section 3.3.1 on page 6
Secondary turns Ns Section 3.3.2 on page 6
Primary turns Np Section 3.3.3 on page 7
Auxiliary turns Naux Section 3.3.4 on page 7
Secondary conductor Section 3.3.5 on page 8
Primary conductor Section 3.3.6 on page 8
Auxiliary conductor 0.15 mm Table 12 on page 9

Primary inductance

Section 3.3.7 on page 8

Leakage inductance

400 uH (115 Vac)
1 mH (230 Vac)

Section 3.3.7 on page 8

Output lrms
capacitor
Cout ESR

Section 3.4 on page 10

Primary switch Q1

Section 3.5 on page 10

Resonant capacitor Ccoc.

Programming capacitor Cp

Section 3.6 on page 11

glojtﬁm diode :;::; Section 3.7 on page 12
Dcol1 and Dcol2 1N4148 Section 3.8 on page 12
Rcol 100 Q Section 3.8 on page 12
Rcs .

Section 3.9 on page 13
R2 470 Q
Raux Section 3.10 on page 13
Rdd 330 Q Section 3.10 on page 13
Fuse - Table 19 on page 14
Rfuse 22 Q Table 19 on page 14
Rht1, Rht2 ‘21; mg 8113(5) \\528 Table 19 on page 14
Csnub | Optimise for EMC 1nFto22nF Table 19 on page 14
Rsnub | Performance 10 Qto 100 Q Table 19 on page 14
Rout - optional 1 kQ/V output Table 19 on page 14
Cdd 1 uF Table 19 on page 14
Daux 1N4148 Table 19 on page 14
Caux 470 nF Table 19 on page 14

Table 24: Record the Components Recommended by the Design Guide and Those Actually Used
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A4

Measure the Performance of Your Design

Use Table 25 to record the measured performance of your design. Unless otherwise stated, use the following

operating conditions:

e V=115 Vac or 230 Vac, depending on your design target

e Power in to the load Poyr = Pnowm (rated power)

e Resistive load (capacitance C oap = 0)

Parameter

Expected
Performance

Achieved
Performance

Conditions

Output voltage (Vnowm)

As selected for your design target

Average efficiency (n)

>75%

Average of efficiency at 4
load points: 25%, 50%, 75%,
100% of rated power Pnom

Load regulation

<20 % of Vnom

Load current range from
10 mA to |NOM

No load power (Pstay)

<300 mW

No load

Output line ripple

10 % of V|n for Vi = 115 Vac
5 % of Vi for Vin = 230 Vac

At twice line frequency

Output switching ripple

2.5 % of Vinom (pk-pk)

At switching frequency

Load pull up capability

Should pull up constant resistance load

CLOAD =1000 UF

Operating frequency

Typically 50 kHz

Overcurrent protection

Transition to Foldback mode occurs between
1.3x |NOM and 1.5 x |NOM

Conducted emissions

EN55022 class B compliance with 6 dB
margin

Short circuit Py

<2W

Load transient
response

Stable operation.

Output should remain within max-min
regulation.

CLOAD = 1000 |JF

Turn-on delay

<500 ms

CLOAD =1000 UF

Audible noise

Quiet under all conditions

Glued cores. May require
varnishing.

Table 25: Record the Measured Performance of Your Design
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’ Basic Design Guide

CamSem Low Power Resonant Discontinuous Forward Converter

DESIGN GUIDE STATUS

Application design information and specifications provided in this Design Guide (e.g., circuit schematics,
board layouts and custom wound component drawings) have not been fully developed for production and
have not been subjected to safety or EMC approvals testing. Hence, design information contained herein
should not be used for production without further development, verification, validation, approvals and
certification appropriate for the intended application.

This Design Guide contains information relating to use of an IC product whose specification is subject to
change without notice. Therefore, please always refer to the most current version of this document and the
relevant IC product datasheet, available at www.camsemi.com.

CONTACT DETAILS

Cambridge Semiconductor Ltd
St Andrew’s House

St Andrew’s Road

Cambridge CB4 1DL

United Kingdom

Phone: +44 (0)1223 446450

Fax: +44 (0)1223 446451

Email: sales.enquiries@camsemi.com
Web: www.camsemi.com

DISCLAIMER

The product information provided herein is believed to be accurate and is provided on an “as is” basis. Cambridge Semiconductor Ltd
(CamSemi) 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. Cambridge Semiconductor 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. In respect of any application of the product described herein
Cambridge Semiconductor Ltd expressly disclaims all warranties of any kind, whether express or implied, including, but not limited to,
the implied warranties of merchantability, fithess for a particular purpose and non-infringement of third party rights. No advice or
information, whether oral or written, obtained from Cambridge Semiconductor Ltd shall create any warranty of any kind. Cambridge
Semiconductor 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 Cambridge
Semiconductor Ltd Terms and Conditions of Sale which can be found at www.camsemi.com/legal .

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