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After the transformer there is a filter choke L
2
 with an inductance of 10 µH at a current 

of 0.85 A. 744 772 100 from the WE-TI series can be used or if an SMD component 
is preferred, 744 775 10 from the WE-PD2 series. Feedback takes place with an 
optocoupler. 

The following framework conditions apply for the transformer:

Input voltage:	 U•	
i
	 = 	 120 V

DC
–385 V

DC

Output voltage:	 U•	
o
	 = 	 12 V

Output current:	 I•	
o
	 = 	 0.5 A

Switching frequency:	 f	 = 	 100 kHz•	
Operating mode:	 DCM•	

A WE-UNIT standard transformer could be used. Looking at the data in Table 2.41 
(p. 273), 749 118 211 2 is best suited. Its turns ratio is 9.5 and inductance 900 µH. 
As the transformer is designed for 132 kHz, it has to be checked whether the primary 
peak current is not too high. The IC can handle a maximum input peak current of 
450 mA. 

The peak current can be calculated:

	 �
(3.243)

	 �
(3.244)

The feedback voltage is:

	 U
FB

 = T · U
o
 → U

FB
 = 9.5 · 12.5 V = 119 V� (3.245)

The WE-UNIT 749 118 211 2 is therefore a suitable choice for this application.

9.2.4 LinkSwitch-II® isolated 4.2 LED driver

Operation

Figure 3.269 provides the schematic for a universal input, 12 V, 350 mA CV/CC power 
supply using the LinkSwitch-II product LNK605DG (U1) in a flyback configuration. 
Typical applications include LED drivers or battery chargers requiring a CV/CC output 
characteristic. Integrated circuit U1 consists of a power switching device, an oscillator, 
a CV/CC control engine, and startup and protection functions. The CV feature provides 
output overvoltage protection (OVP) in case any LEDs have open-circuit failures. 
Diodes D

1
, D

2
, D

3
, and D

4
 rectify the AC input, which gets filtered by bulk storage 

capacitors C
1
 and C

2
. Inductors L

1
 and L

2
, with capacitors C

1
 and C

2
, form pi (π) filters 

Optocoupler

WE-UNIT
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which attenuate differential-mode EMI. This configuration, along with Power Integra-
tions “transformer E-Shield” technology, enables compliance to EMI standard EN55015 
class B, with 10 dB margin, without the need for a Y capacitor. Resistors R

1
 and R

2
 

dampen ringing and improve EMI immunity. Fusible, flameproof resistor RF1 limits 
inrush current. 

Device U1 is completely self-powered from the BYPASS (BP) pin and decoupling 
capacitor C

4
. 

Fig. 3.269:	 Schematic of a 4.2 W LED driver using LNK605DG
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One side of T
1
’s primary winding receives the rectified, filtered input. The MOSFET in 

U1 drives the other side of the primary. The RCD-R clamp formed by D
5
, R

3
, R

4
, and C

3
 

limits any drainvoltage spikes caused by leakage inductance. Traversing from no load 
to full load, the controller within U1 first operates in the CV region, where it regulates 
the output voltage by ON/OFF control. It maintains the output voltage level by skip-
ping switching cycles as needed, and maintains regulation by adjusting the ratio of 
enabled cycles to disabled cycles. This also optimizes the efficiency of the converter 
over the entire load range. At light loads the current limit is reduced to decrease the 
transformer flux density, which reduces audible noise and switching losses. As the load 
current increases, the current limit also increases, resulting in 80 fewer and fewer 
cycles being skipped. 

Once U1 detects the maximum power point (i.e., the controller 60 stops skipping 
cycles), the controller enters CC mode. Any further increase in demand for load current 
causes the output voltage to drop. This drop in output voltage, detected on the FB 
pin, causes the switching frequency to be linearly reduced, ensuring constant output 
current. 

Diode D
7
 (a Schottky-barrier diode chosen for efficiency) rectifies the secondary output 

while C
7
 filters it. Capacitor C

7
 has a low ESR which enables the circuit to meet the 

required output voltage ripple requirement without using an LC post filter. Resistor R
8
 

and capacitor C
6
 reduce high-frequency conducted and radiated EMI. 

Fig. 3.270:	 Full load efficiency
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Key Design Points 

The IC package provides extended creepage distance between high and low voltage •	
pins (at both the package and the PCB), required in very humid or polluted environ-
ments to prevent arcing and to further improve reliability. 
Place C•	

4
 as close to the BYPASS pin as possible!

Feedback resistors R•	
5
 and R

6
 have 1% tolerance values to assist in centering both 

the nominal output voltage and the CC regulation threshold tightly. 
The bias winding is optional (not used in this design), and lowers no-load power •	
consumption as well as increase high input line efficiency. 

Fig. 3.271:	 Conducted EMI, 230 V
AC

 Input, EN55015 B Limits, Output RTN Connected 
to PE
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Transformer parameters

Core material PC44, gapped for ALG of 139 nH/t2

Bobbin Horizontal, 10 pins, EE16

Winding details Shield: 16T x 2, 32 AWG 
Primary: 100T, 33 AWG 
Feedback: 13T, 24 AWG 
Secondary: 14T, 24 TIW

Winding order Shield (1-NC), Primary (4–1), 
Feedback (3–2),  Secondary (10–6)

Primary inductance 1.545 mH, ±10%

Primary resonant  
frequency

500 kHz (minimum)

Leakage inductance 70 µH (maximum)

Transformer Parameters: (AWG = American Wire Gauge, TIW = Triple Insulated Wire,  
NC = No Connection) 

Tab. 3.20:	 Transformer parameters

9.2.5 LinkSwitch-II® non-isolated 350 mA, 12 V LED driver

Operation 

Figure 3.272 shows the schematic for a universal input 12 V, 350 mA CV/CC power 
supply for LED driver applications using the LinkSwitch-II product LNK605DG in a 
tapped-inductor non-isolated buck converter configuration. A tapped buck topology 
is ideal for converters with a high ratio of voltage input to voltage output: It provides 
current multiplication on the output, making it possible to use this variant of a buck 
topology in applications requiring output currents greater than twice the device current 
limit. This topology lends itself to a smaller PCB size, a smaller inductor core size, 
and greater efficiency (80%, worst-case load) than an isolated flyback converter. EMI 
filtering is simpler due to less common-mode noise generation. This topology normally 
requires a clamp circuit on the primary side. However, by virtue of the 700 V MOSFET 
integrated to U1, the clamp circuitry is not necessary. 

IC U1 consists of a power switching device (700 V MOSFET), an oscillator, a highly 
integrated CV/CC control engine, and startup and protection functions. The MOSFET 
gives sufficient voltage margin for universal input AC applications including line surges. 
Diodes D

3
, D

4
, D

5
, and D

6
 rectify the AC input; then bulk storage capacitors C

4
 and 

C
5
 filter the rectified AC. Inductor L

1
 forms a pi (π) filter with capacitors C

4
 and C

5
 to 

attenuate differential-mode EMI noise. This configuration enables easy compliance to 
EMI standard EN55015 class B, with 10 dB of margin. Fusible, flameproof resistor RF1 
provides catestrophic circuit failure protection. 




