
Build a PINK NOISE GENERA TOR 

for AUDIO TESTING 


Uses a new MOS noise generator IC. 

AN INCREASING number of audio
philes are incorporating graphic 

equalizers into their hi-ti music systems. 
The new component is most often used 
as a "super" tone control that offers a 
degree of frequency response compen
sation beyond the capabilities of bass 
and treble controls. However, adjusting 
1 O to 30 controls to compensate for 
acoustic deficiencies in the listening 
room can be challenging. This proj
ect-a pink noise generator-makes the 
job a little easier. It provides a reference 
signal for performing equalizer adjust
ments. and uses just one IC and a few 
passive components. 

The IC, National Semiconductor's 
MM5837, is a digital pseudo-random se
quence generator which will produce a 
broadband white noise signal for audio 
applications that's converted to pink 
noise by a passive filter. Unlike tradition
al semiconductor junction noise 
sources. the MM5837 provides uniform 
noise quality and output amplitude. Al
though it was originally developed with 
electronic organs and synthesizers in 
mind, it is equally suited to room equali
zation applications. A block diagram of 
the MM5837 ls shown in Fig. 1. 
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F i g. 3. Schematic 
diagram of the 
pink n oi se 
generator. 

F i g. 2. Low-pass fi lter with 
- 3-dB/octave response. 
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White vs. Pink Noise. The output of 
the MM5837 is broadband white noise. 
Since pink noise is used in most audio 
work, it is helpful to understand the dif
ference between the two. 

White noise is a composite signal with 
contributions from all frequencies and a 
spectral density substantially indepen
dent of frequency (equal energy per 
constant bandwidth). It is characterized 
by a 3-dB increase in amplitude per oc
tave of frequency change. In compari
son, pink noise has a flat amplitude re
sponse per octave of frequency (equal 
energy per octave). Pink noise allows 
correlation between successive octave 
equalizer stages by insuring that the 
same amplitude of input signal is used 
for each as a reference. 

The network required to convert white 
noise to pink noise is simply a - 3-dB/ 
octave low-pass filter; but it presents an 
interesting problem in circuit design. If 
capacitive reactance (and thus the re
sponse of a simple RC or first-order fil
ter) varies at a rate of - 6 dB/octave, 
how can a slope of less than - 6 dB/ 

octave be obtained? The solution lies in 
cascading several stages of lag com
pensation so that the zeros of one stage 
partially cancel the poles of the next 
stage. Such a network, shown in Fig. 2, 
has a - 3-dB/octave characteristic (±Ui 
dB) from 1 Oto 40,000 Hz. 

The complete pink noise generator in 
Fig. 3 gives a flat spectral distribution 
(per octave) over the audio band from 
20 lo 20,000 Hz. An 11.5-V p-p random 
pulse train appears at pin 3 of the IC, 
and is attenuated by the filter. The actual 
output across CS is about 1 V p-p ac of 
pink noise riding on an 8.5-V de level. 

Construction. Since the circuit is fair
ly simple, it can be constructed on a 
small circuit board using printed circuit, 
point-to-point wiring, or Wire-Wrap tech
niques. Resistors in the filter network 
should have close tolerances. Premium
grade tantalum and polystyrene, ceram
ic, and film capacitors are recom
mended. Observe standard precautions 
in handling the MOS device, and use an 
IC socket or Molex Soldercons. O 

PARTS LIST 
CI - 1-µ.F, 35-V tantal um capacitor 
C2--0.27-.U:, 35-V tantalum capacitor 
C3 , C4--0.047-µ.F capacitor 
CS--0.033-µ.F capacitor Fig. 1. Block 
C6--I00-µF , 35-V electrolytic capacitor diagram of the 
IC4-MMS837 noise generator ICMM5837 Rl~800-ohm, V4-W , 5% resistor 
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