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INTRODUCTION
Much confusion abounds regarding headphone power

requirements. This Rane Note is intended to disperse some of
the mist surrounding headphone specifications and hopefully
give you a clearer understanding of how much power is really
needed for your application.
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HEADPHONE SENSITIVITY
Headphone manufacturers specify a “sensitivity” rating

for their products that is very similar to loudspeaker sensitiv-
ity ratings. For loudspeakers, the standard is to apply 1 watt
and then measure the sound pressure level (SPL) at a distance
of 1 meter. For headphones, the standard is to apply 1
milliwatt (1 mW = 1/1000 of a watt) and then measure the
sound pressure level at the earpiece (using a dummy head
with built-in microphones). Sensitivity is then stated as the
number of dB of actual sound level (SPL) produced by the
headphones with 1 mW of input; headphone specifications
commonly refer to this by the misleading term “dB/mW.”
What they really mean is dB SPL for 1 mW input.

Think about these sensitivity definitions a moment:
headphone sensitivity is rated using 1/1000 of a watt; loud-
speaker sensitivity is rated using 1 watt. So a quick rule-of-
thumb is that you are going to need about 1/1000 as much
power to drive your headphones as to drive your loudspeakers
since both of their sensitivity ratings are similar (around 90-
110 dB SPL). For example, if your hi-fi amp is rated at 65
watts, then you would need only 65 mW to drive comparable
headphones. (Actually you need less than 65 mW since most
people don’t listen to their loudspeakers at 1 meter.) And this
is exactly what you find in hi-fi receivers—their headphone
jacks typically provide only 10-20 mW of output power.

Take another moment and think about all those portable
tape players. They sound great, and loud. Why, you can even
hear them ten feet away as the teenage skateboarder that ran
over your foot escapes.

Power output? About 12 mW.

THE LIST
As an aid in finding out how much power is available

from either the HC 6 or HC 4 Headphone Consoles, we have
compiled a listing of popular headphones. Included is a
column giving the maximum SPL obtainable using the HC 6
or HC 4 and any particular headphone—ultimately, it all gets
down to actual SPL. The power rating really doesn’t matter at
all—either it’s loud enough or it isn’t (of course it has to be
clean power, not clipped and distorted). The SPL numbers
shown are for maximum continuous SPL; for momentary
peak SPL add 3 dB.

Note that the maximum achievable SPL varies widely for
different models and manufacturers, ranging from a low of
107 dB to a harmful 146 dB! The table also shows there is
very little relationship between headphone impedance and
sensitivity, and that power output alone means nothing, since
in one case 80 mW produces a maximum SPL of 107 dB, yet
in another case the same 80 mW yields an SPL of 124 dB!

Sensitivity (dB) is the measured sound pressure level
with 1 mW of power. The Max Power (mW) columns are
typical continuous average (rms) power, 20 Hz-20 kHz, with
THD less than 0.1%.

If headphones are not yet owned, or replacements are
desired, use this listing as a guide for selecting headphones
with sufficient sensitivity for the maximum desired SPL.
Note: headphones with an impedance of less than 32 ohms
are not recommended for use with the HC 6 or the HC 4.
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GKA M141K 006 89 98 711 08 711
FD042K,M042K 006 88 98 701 08 701

S072K 57 29 932 511 083 811
103K 001 49 522 811 582 911

105K,104K 021 49 022 711 092 911
acinhceT-oiduA 809-HTA,2MOC-HTA,1MOC-HTA 04 09 022 311 044 611

019-HTA 04 29 022 511 044 811
5P-HTA 04 001 022 321 044 621
04M-HTA 06 001 832 321 004 621
04D-HTA 66 201 532 621 592 721

X3M-HTA,X2M-HTA 54 001 032 321 534 621
cimanydreyeB 051TD 052 79 061 911 571 911

113TD,112TD 04 89 022 121 044 421
052TD 08 89 042 121 063 321
114TD 052 201 061 421 571 421
135TD 052 59 061 611 571 611

133TD,134TD 04 68 022 901 044 211
ORP099TD,ORP077TD 006 69 98 511 08 511
115TD,118TD,108TD 052 49 061 611 571 611

119TD,109TD 052 89 061 021 571 021
xetsoF 5-T 44 69 522 911 534 221

7-T 07 89 042 121 583 421
02-T 05 69 332 021 524 221
04-T 05 89 332 221 524 421

odarG 523RS 04 69 022 911 044 221
asoH 107-SDH 04 19 022 411 044 711
ssoK 08/DT,031/A,002/A,052/A 06 89 832 321 023 521

002/R 06 48 832 801 004 011
54/R,001/R 06 58 832 901 004 111

51/BS,2/DH,09/R 06 001 832 321 004 621
sorPatroP,02/R,S53/R,08/R 06 101 832 421 004 721
53/BS,05/BS,B55/R,B07/R 06 101 832 421 004 721

04/R 06 09 832 411 004 611
S03/R 06 601 832 031 004 231
01/R 06 301 832 721 004 921
57/DT 06 59 832 911 004 121
56/DT 09 101 532 421 043 621
16/DT 83 39 212 611 044 911

trauQBM 508PQ 003 89 541 021 08 711
resiehnneS 074,534,334,004DH 23 49 002 711 054 121

52DH 07 021 042 441 083 641
544DH 25 79 532 121 093 321
PS52DH 58 001 532 321 053 521

565,545,535,525,562DH 051 49 702 711 091 711
574,554DH 06 49 832 811 004 021

564DH 001 49 522 811 582 911
075DH 021 59 022 011 092 021

006,085DH 003 79 541 811 08 611
ynoS 2KM001V-RDM 23 89 002 121 054 521

58-RDM 04 201 022 521 044 821
77D-RDM,006V-RDM 54 601 032 921 534 231

01DC-RDM 23 69 002 911 054 321
057DC,055DC-RDM 54 001 032 321 534 621

6DC-RDM 54 011 032 331 534 631
059DC,058DC-RDM 23 201 002 521 054 921

0003DC,0001DC-RDM 23 401 002 721 054 131
4057-RDM,55D-RDM,33D-RDM 54 401 032 721 534 031

6057-RDM 36 601 042 921 004 231
2057-RDM 54 201 032 521 534 821

notnatS 0001ORPJD,ORPTS 23 001 002 321 054 721
xeleT 6-HP 006 501 98 421 08 421

ahamaY AM5HR 23 89 002 121 054 521
1HR 23 09 002 311 054 611
2HR 23 59 002 811 054 221
3HR 06 59 832 911 004 121
M01HR 04 201 022 521 044 821
M04HR 23 301 002 621 054 031
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Sound Pressure Level Equivalents
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Permissible Noise Exposures
Extracted from the U.S. Department of Labor Noise Regulations
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