
Build a PINK NOISE GENERATOR 
for AUDIO TESTING 

AN INCREASING number of audio¬ 
philes are incorporating graphic 

equalizers into their hi-fi 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 

10 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 1C and a few 

passive components. 
The 1C, National’s MM5837 or AMI’s 

S2688, 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 tradi¬ 
tional semiconductor junction noise 

sources, these ICs provide uniform 
noise quality and output amplitude. 

KIT AVAILABILITY 
A complete kit of parts, including an 
MM5837 or S2688 1C and plated 
etched and drilled pc board but less 
miscellaneous items is available as 
Kit PN-1 for $14.95 from TOLECO 
Systems. P.O. Box 401, Kingston, WA 
98346. Washington State residents, 
please add 5.3% sales tax. 

Fig. 1. Low-pas8 filter 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. 1, 

has a -3-dB/octave characteristic (±V4 
dB) from 10 to 40,000 Hz. 

The complete pink noise generator in 

Fig. 2 gives a flat spectral distribution 
(per octave) over the audio band from 
20 to 20,000 Hz. An 11.5-V p-p random 
pulse train appears at pin 3 of the 1C, 

and is attenuated by the filter. The actual 
output across C5 is about 1 V p-p ac of 
pink noise riding on an 8.5-V dc 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 
1C socket or Molex Soldercons. O 

PARTS LIST 
Cl—1-^F, 35-V metallized polyester 

C2—0.27-^F, 35-V metallized polyester 

C3—0.047-^F metallized polyester 

C4—0.033-/xF metallized polyester 

C5—10/zF, 16-V electrolytic 

C6—100-/uF, 35-V electrolytic capacitor 

IC4—MM5837 noise generator IC 

R1—6800-ohm, >/4-W, 5% resistor 

R2—3000-ohm. '/4-W, 5% resistor 

R3—1000-ohm, »/4-W, 5% resistor 

R4—300-ohm, V4-W, 5% resistor 

Misc.—Circuit board, 15-volt regulated 

supply, output jack, output connector. 
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