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input connected.
The gain (3.2W/300Ω phones) is 

such that at full volume (attenuation at 
0dB), a 2.0V RMS input (Red Book CD 
0dBFS = full scale) drives the amp to 
full power, producing 119dB SPL peaks, 
and about 107dB average music SPL-
--about that of a large orchestra play-
ing full-blast—on the Sennheiser HD650 
phones. But you can easily change the 
gain (with R6); the circuit maintains 
stability and adequate HF response 
over a gain range of at least 1 to 10.

LOUDNESS  
COMPENSATION
When S1 activates this, R3, R4, and C3 
provide the LF boosts versus attenua-
tion shown in Fig. 3. Maximum boost 
occurs at 20dB attenuation and then 
stays constant below that level. Down to 
about –30dB (re full volume), the boost 
nicely compensates the loss in LF hear-
ing sensitivity (Fletcher-Munson con-
tours) from ≥100dB SPL down to 70dB 
SPL, within about 2dB to 20Hz. The 
compensation is not adequate for much 
lower than 70dB SPL, but with good 
headphones why listen at lower volume?

Unlike many attempts at such com-
pensation, that used here does not 
sound “boomy” or “muddy.” With a 
maximum boost of only 3dB at 100Hz, 
7dB at 36Hz, and that only at and below 
–20dB volume, the compensation simply 
maintains natural bass fullness as the 
volume is decreased.

Note: If you use the ALPS 100k AX2 
pot, you can use Photo 2 as a calibrated 
dB template. These pots are very unit-
to-unit consistent regarding attenuation 
versus rotation angle.

CONSTRUCTION
Don’t do what I did—I (barely) stuffed 
everything into a 5 1/8" × 2 7/8" × 2 
1/8" aluminum “Bud Box Clone” from 
Radio Shack (Photo 5). Fabricating a 
PC board, as opposed to the “rat’s nest 
on balsa wood, lots of glue” construc-
tion I used, might save space, but I 
think the enclosure should be at least 
6" × 3" × 3" in size*.

The DC supply input jack must be 
insulated from the metal enclosure. As 
Photo 3 shows, I cut a 3/4" hole (with 
a Greenlee chassis punch—very pre-
cise and burr-free), then mounted over 
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Headphone Amp Parts List
Total Schematic Ref  Description Source
Qty. Amp Supply     

1 A1  Dual opamp, TL082CP
2 C4  Cap, 22pF
2 C1  Cap, 100pF
2 C3  Cap, 0.33µF 100V poly Digi-Key EF1334
2 C2  Cap, 1.0µF 100V ply Digi-Key EF1105
8 C5, 6, 7, 8  Cap, 1000µF 16V
10 D1, 2, 3, 4 D2, 3 Diode, 1N4148
1  D1 Diode, 1N4007
1  F1 Fuse, 0.5A
1    Fuse Holder
2 J1, 2  Jack, RCA
1 J3  Jack, ¼" stereophone Digi-Key SC1094
1  J1 Jack for T1 (DC IN) Digi-Key SC1048
1  LED1 LED, Violet Digi-Key 67-1830
1 P1  POT, 100k stereo ALPS 100K AX2
    Radio Shack 271-1732
2 Q1  PNP, 2N3906 Digi-Key
    2N3906RLRAOSCT
2 Q2  NPN, 2N3904 Digi-Key
    2N3904RLRAOSCT
3 Q3 Q1 NPN, TIP29 Digi-Key TIP29BOS
3 Q4 Q2 PNP, TIP30 Digi-Key TIP30COS
2 R20  RES, ¼W, 1% 49.9Ω
2 R6  RES, ¼W, 1% 10.0k
2 R8  RES, ¼W, 1% 27.4k
2  R5, 6 RES, ¼W, 5% 10Ω
8 R16, 17, 18, 19  RES, ¼W, 5% 15Ω
1  R3 RES, ¼W, 5% 39Ω
4 R5, 7  RES, ¼W, 5% 82Ω
4  R13, 14  RES, ¼W, 5% 270Ω
8 R9, 11, 12, 15  RES, ¼W, 5% 330Ω
2 R2  RES, ¼W, 5% 1k
2  R2, 4 RES, ¼W, 5% 2.7k
1  R1 RES, ¼W, 5% 3.3k
2 R4  RES, ¼W, 5% 3.9k
2 R10  RES, ¼W, 5% 12k
2 R3  RES, ¼W, 5% 33k
2 R1  RES, ¼W, 5% 1M
1 S1  Switch, DPDT Digi-Key 360-1156
1  T1 “Wall Wart” 24V DC Marlin P. Jones 
   300mA Alternate T1  15371PD
   →  Digi-Key T520-P6P
1    Suggested Enclosure Digi-Key HM155
   Hammond 1590E
   (7.4" × 4.7" × 3.1")

isn’t one of them. If the recording has 
natural warmth, you’ll hear it clearly 
(with good headphones).    aX

* The Hammond 1590 E aluminum enclo-
sure, 7.4" × 4.7" × 3.1", Digi-Key HM155, 
is a good choice.  
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