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Introduction

® pProblem: Poorsound guality in portable music players

® Objective: To design a higher power headphone am plifier

with minimal power consum ption

® Basic Requirements: Provide 100mW of power to a pair of 32

ohm headphones using two AAA batteries




Design Approach

® Non-inverting op-amp using minimal power consum ption
® Boostconverters used to meet output power requirements

® uUsed uni-polar supply to minimize converter losses




Schem atic
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Material Costs

Part Quantit| Unit Price Price
y

LMH6642 op amp 2 $ $
0.8060 1.6120

LTC3459 DCDC 2 $ $
converters 2.8700 5.7400

TLE2426 Rail Splitter 1 $ $
0.6000 0.6000

10k potentiometer 2 $ $
0.5000 1.0000

1uF cap 4 $ $
0.1980 0.7920

100nF cap 2 $ $
0.1700 0.3400

16k resistor 2 $ $
0.0048 0.0095

18k resistor 2 $ $
0.0048 0.0095

160k resistor 2 $ $
0.0048 0.0095

470uF cap 2 $ $
0.7000 1.4000

CP-3533NGSND 18" 2 $ $
headphone jack 0.604°2 1.2085




Results — Frequency Range
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Achievements

Requirement Original Goal Final Result
Max Output Level 1T00mWwW 98.5mW
OutputImpedance 3.20

Frequency Range

20Hz -20kHz

18Hz — 410kHz

Frequency Response +/-1.0dB +/-3dB
Nominal Gain 20dB 15.5dB
G ain Adjustment Range 30dB >30dB
THD @ 10mW 0.1% 0.301%
THD @ 100mW 1.0% 0.396%

Noise Density at Output

-128 dBV Aqrt(Hz)

-124 dBV Aqrt(Hz)

Power Consum ption 400m W 400mW w/89% efficient
converters )

B attery Life 90 Hours 90 Hours

M aterials Cost $40 $12.72




Conclusion

®Met power consumption requirements

at 98.5mW

'Frequency range much wider than the

audible human range
®Low cost

®Future im provements include addition
of converters, filtering for noise

reduction, and stereo volume control.
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