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APPLICATION NOTE 3560

High-Efficiency DC-DC Converter Fits LDO Footprint

Abstract: Switching regulators can replace LDOs for generating 1.5V/3A output from a 3.3V input. Board space 
in existing LDO designs is typically limited, often too small for a switching regulator. The MAX8505 switching 
regulator with MOSFETs is packaged in a 16-pin QSOP and fits an LDO footprint. 

In cost-sensitive applications, LDOs are the common choice for generating 1.5V/3A output from a 3.3V input. 
Due to the high power dissipation (5.4W) in the LDO, either a TO220 or D2PAC package must typically be 
selected. To reduce power dissipation, switching regulators have begun to replace LDOs in low-end server 
designs. However, board space in existing LDO designs is often limited and, in most cases, too small for a 
complete switching regulator. A D2PAC LDO regulator with two 1206 ceramic capacitors, for example, occupies 
about 18mm x 14mm. Fitting a switching regulator into such a small area is not an easy task, particularly if 
external MOSFETs are required.  
 
The MAX8505 is a high-frequency PWM step-down switching regulator with both high- and low-side MOSFETs in 
a 16-pin QSOP package (5mm x 6.5mm) . The 1MHz switching frequency allows use of a small inductor and 
ceramic capacitors for both input and output filtering, thus resulting in a very small footprint. Figure 1 shows 
the complete MAX8505 circuit. It accepts either a 5V or 3.3V input, and generates a 1.5V at 3A output. Typical 
peak transient current is 5.6A. The major circuit components fit into a 16mm x 14mm footprint, achieving an 
even smaller footprint than LDOs. With a total dissipation of only 0.67W, furthermore, it removes nearly the 
entire power dissipation of the LDO. Table 1 shows feedback resistor values for 0.9V, 1.5V, 2.0V, and 2.5V 
outputs. 
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