
Boost PFC using Peak Current Mode Control

K.M. Sudharshan1 and B.P. Divakar2

1Associate Professor, Dept. of ECE, REVA ITM, Bangalore. Email: kmsudharshan@gmail.com
2Professor, Dept. of EEE, REVA ITM, Bangalore

Abstract: In this paper, switch modelling of boost PFC in peak current control mode is discussed. The input voltage is sine 
wave with regular line frequency of 50Hz. The output voltage is regulated by the outer loop and input current is shaped by 
the input current wave shaping network. The circuit discussed here, is single stage boost PFC which uses common control 
switch for both input current shaping network and the voltage regulation network. The complete circuit is modeled using 
LT SPICE emphasizing the current sensing in the PFC controller.
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Methods of Current Mode 3.	
Control

Based on when the current information is sensed, we 
have three types peak, average and valley mode. In peak 
mode, the current sensing switch senses the current 
information, when the boost switch is ON. In case of 
average mode the current is sensed during both the 
ON and OFF time. In valley mode the current will 
be sensed only during OFF time. For our circuit we 
have considered peak current mode sensing. [3][5]. Out 
of the methods mentioned, we have used is the peak 
current mode control method. The block diagram is 
as shown in Figure 1.

Figure 1:	 Boost PFC using peak current mode control

Introduction1.	

As the applications of power electronics are increasing, 
in all the day to day products like battery charger, 
televisions, laptops, electronic gadgets, in addition 
these circuits also produces low power factor and larger 
harmonics. There is a need for power factor correction 
which increases the quality of the power electronic 
circuit. It uses AC to DC conversion, which is done 
by a bridge rectifier, input current shaping network, 
with the ability to make the output DC voltage stable 
for the entire input voltage. The boost PFC has two 
loops one voltage loop which is also called as outer 
loop to take care of the voltage regulation. In addition 
a current loop which is the inner loop to adjust the 
current reference which makes the supply current to 
follow the reference set by the loop. [1]

Types of PFCs2.	

There are two types of PFCs, Single Stage PFC and 
Dual Stage PFC, in Single stage PFC a common control 
is used for both input current shaping and voltage 
regulation. In dual stage PFC two stages are used, 
one will take care of input current shaping and other 
one will do regulation. Further there are two types of 
control, namely Voltage Control Mode and Current 
Control Mode.
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To do the loop compensation we have done stability 
analysis. Based on the pole zero frequencies the type II 
compensation is used in the current gain block. For the 
current loop, we have used LT-1215, which is the op-
amp from Liner Technology. The gain of the current 
loop is set by the equation, Gcm = (VmLwc)/(VoutRf).[12]

Figure 2:	 Current sense block modeled using LT-SPICE

Results & Discussion6.	

The same current sense block is used in the boost PFC 
and the circuit is simulated. The results are discussed 
in the following figures. Figure 3 shows the current 
sensed using the current sensing block which we have 
modeled using LT SPICE tool.

Since, the method is used is peak current mode 
control, the current is sensed during the ON time of 
the switch. During the OFF time the switch will not 
sense any information. The same is shown in the wave 
forms of Figure 4.

Methods of Current Sensing in 4.	
PFCs

The current sensing method plays a very important 
role in any power management ICs. One of the 
conventional method is to use resistor in the path 
where the current is to be sensed. This method 
consumes more power particularly when the current 
to be sensed is larger. [16]
	 (a)	 Current sensing using series resistor
	 (b)	 MOSFET Rds current sensing
	 (c)	 Current sensing transformers
	 (d)	 Using SENSEFETs

Out of the four methods, discussed above the 
current sensing using resistor is modeled using LT 
SPICE tool.

Modelling of Current Sense 5.	
Block using LT-SPICE:

The current sensing circuit modeling can be done 
using a behavioral current source available with LT 
SPICE tool. The Inductor current is very important 
information for PWM, as the current sensed from 
the inductor is mandatory to combine with the 
artificial ramp signal in order to avoid sub harmonic 
oscillation in current-mode control PWM converter 
[10]. The current sensed can be adjusted to by setting 
a proper sense ratio. The current loop stability is 
done by choosing the suitable loop compensation. 

Figure 3:	 Current sensed through the inductor
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Figure 4:	 Peak current sensing

The complete circuit is modeled using LT SPICE, the circuit implemented using LT-SPICE is as shown 
in Figure 5. The simulation results are shown further.

Figure 5:	 Complete schematic of Boost PFC peak current mode control tool snapshot

The circuit simulated and the results are as shown further, Figure 6 shows the error amplifier input voltage, 
output voltage and reference the error amplifier.

Figure 6:	O utput of the error amplifier, Feedback Voltage to the Error amplifier, and Reference Voltage
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The input voltage to the multiplier, is the template derived from rectified voltage and error amplifier output. 
The same is simulated and shown in Figure 7.

Figure 7:	E rror amplifier output, template derived from rectifier output, output of the multiplier

The duty cycle is shown in Figure 8, the switching frequency is 100 KHz with a duty of 58%.

Figure 8:	D uty Cycle from the PWM output

Figure 9 shows the dc output voltage of boost PFC taken across the load.

Figure 9:	O utput Voltage



199Boost PFC using Peak Current Mode Control

Figure 10 shows the input voltage and input current which are in phase which is the main objective of 
PFC.

Figure 10:	I nput Voltage and Current

Figure 11:	 Power Factor Simulated value 0.9945
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