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16
and to handle any possible short circuit condition.
These are 30V, 9A FET’s. Based on 85°C ambient
temperature, 150°C junction temperature and
thermal resistance, their power handling is calculated
as follows:
Power Limit for Upper & Lower FET:
TJ = 150
oC
TA = 85
oC
!JA = 50
oC/W
Each FET must not exceed 1.3W of power
dissipation.
The conduction losses for the upper & lower FET can
be determined. For the calculations below, a
nominal input voltage of 12V, for Vout = 2.0V, Iout =
7A and f = 300kHz. The Rdson value for the upper &
lower FET is 11milliohms. We will calculate the
conduction losses and switching losses for each
FET. From the calculations below we are well within
the 1.3 watt dissipation limit as calculated above.
Conduction Losses Upper FET:
PCU = 0.090W
Conduction Losses Lower FET:
PCL = 0.225W
Switching Losses Upper FET:
Note: switching losses exist on the upper FET only
because the clamp diode across the lower FET will
turn on prior to the lower FET turning on.
PSU = 0.065W
Crss is the reverse transfer capacitance of the FET;
in this case it equals 215pF for the IRF7805.
Where Ig is the gate driver current. This is equal to
2A for the SC1401.
So the total FET losses equate to:
PFETS = 0.09 + 0.225 + 0.065 = 0.38W.
Note that as Vin increases, the power dissipation
from switching losses will also increase. This is
especially important if the input to the supply is from
an AC adapter. Therefore, it is necessary to check
the calculations with your maximum input voltage
specification. In addition, the distribution of power in
the upper and lower FET will change as input voltage
increases.
Other losses to consider are gate charge losses,
inductor switching and copper losses, and losses in
the input and output capacitors. All these items will
decrease efficiency and need to be carefully
analyzed to obtain the highest efficiency possible,
especially if running off battery power.
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	Manufacturer	Part #	Datasheet	Description
	

New Jersey Semi-Conduct...	
SC140
	


155Kb / 3P	   Bi-Directional Tried* Thy ristor

	

Semtech Corporation	
SC1402
	


270Kb / 18P	   Multi-Output, Low-Noise Power Supply Controller for Notebook Computers

	
SC1402ISS
	


270Kb / 18P	   Multi-Output, Low-Noise Power Supply Controller for Notebook Computers

	
SC1403
	


567Kb / 30P	   Mobile Multi-Output PWM Controller with Virtual Current SenseTM

	
SC1403ITSTR
	


567Kb / 30P	   Mobile Multi-Output PWM Controller with Virtual Current SenseTM
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	Manufacturer	Part #	Datasheet	Description
	

Vishay Siliconix	
SI9142
	


261Kb / 11P	   Synchronous Buck Controller for High Performance Processors

Rev. C, 05-Apr-99
	

Richtek Technology Corp...	
RT8204AGQW
	


405Kb / 19P	   Single Synchronous Buck with LDO Controller

	

Texas Instruments	
TPS5110
	


988Kb / 45P	[Old version datasheet]   SYNCHRONOUS-BUCK PWM CONTROLLER WITH NMOS LDO CONTROLLER

	
TPS5130
	


314Kb / 28P	[Old version datasheet]   TRIPLE SYNCHRONOUS BUCK CONTROLLER WITH NMOS LDO CONTROLLER

	
TPS5130-Q1
	


564Kb / 31P	[Old version datasheet]   TRIPLE SYNCHRONOUS BUCK CONTROLLER WITH NMOS LDO CONTROLLER

	
TPS5130-Q1
	


1,011Kb / 34P	[Old version datasheet]   TRIPLE SYNCHRONOUS BUCK CONTROLLER WITH NMOS LDO CONTROLLER

	
TPS5110
	


941Kb / 43P	[Old version datasheet]   SYNCHRONOUS-BUCK PWM CONTROLLER WITH NMOS LDO CONTROLLER

	

uPI Group Inc.	
UP1561
	


261Kb / 17P	   Synchronous Buck Controller with 3A VTT LDO for Memory Power Solution

Rev. C00
	

Semtech Corporation	
SC4510
	


733Kb / 16P	   High Performance Synchronous Buck Controller With Reference Tracking

	

Maxim Integrated Produc...	
MAX15046
	


3Mb / 24P	   40V, High-Performance, Synchronous Buck Controller

19-4719; Rev 1; 2/10
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