@MICROPHONES

New Printed Ribbon with Completely Re-thought

Core.

MAGNET

CONSTARUCTION OF PRINTED RIBBON
MICROPHONES

The advent of multitrack recording with

tha resullant “close-micing’ technlques have
placed a great deal of imporlance on the
ability of a microphone 1o withstand very high
sound pressure levels with low distortion and
continued raliability. The ‘printedribbon’
microphone, tho result of yoars of research,

is tha first microphone 1o oparate In such high
sound prossure level llelds with axtremely low
distortion while remaining rugged and easy

to service.

Because the principle of operation is dynamic,
as opposed 1o electrostalic, the prinled-ribbon
microphone requires no power supply and s
therafore more versatile and oasier to use,

In all applications, the prinled-ribbon micro-
phone offers the same high performance

and acouracy traditionally expected from a
reqular ribben-type microphone, wilhoul the
characteristic tragility.,

Fostex has made available, for the first

time, 10 the professional sound engineer, a
microphonge which combines the finest sonic
altributes of ribbon and condenser micro-
phones with the durability and cost benefits
of dynamic microphongs,

MICROPHOMNE DIRECTIONAL
CHARACTERISTICS

OMMIDIRECTIOMAL (PRESSURE
MICROPHONE)

A microphona transducer which exposes only
the front side of the diaphragm 1o ihe sound
figld reacts equally to sound pressure fluctua
tlons arriving from any direction. Presswn
transducers thus have an emni-directional
characteristic, as shown in fig. 1-1.
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A pressure gradient transducor allows sound
pressure information to reach both the front
and the back diaphragm surfaces and the
transducer reacts to the instantaneous sound
pressure dilference cocurring between (he
two surfaces of the diaphragm. Sound waves
reaching the diaphragm from only the front or
the back are reproduced, while those arriving
al both sides simullaneously are rejected.
This occurs when sounds arrive at 807 1o the
diaphragm, as [lMustrated in fig. 1-2.
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UNIDIRECTIONAL

A unidirectional, or cardioid, plickup pattern
rasulls when delayed sound waves are allow-
ed to reach the back-side of the diaphragm of
a pressure gradient transducer, as shown in
fig. 1-3.
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MICROPHOMNE CLASSIFICATIONS
A microphone is a transducer, or a davice for
converling sound energy into electrical enorgy.
Microphones may be classilied into several
typas, as outlingd in fig. 2-1. The most com-
mon type |5 the ‘dynamic’, or meving-coil 1ype.
The intemnal constructicn of dynamic micro-
phones has been limited in the past (o the 1)
traditional ribban type and the 3) moving coll
type, as shown in fig. 2-1. The printed-ribbon
microphone can be said to be an entirgly noew
approach, comblning the advantages of both
the former types.
fig 21 Microphons classilication
eicaty iranndsnn o Dynasie Trie
2 Pl Rie
B hirriagy goad Rrget
= Wlsgrat i tEpe
< AR ) AT T [y
FIGL Ll DR l:mwuﬂarﬂ-l:ﬂﬂmim
Erevind tpie
Syt s —[Wﬂhcl‘rﬁ

Ptz ks typs

L ke - pbviss Bwt Fypn



@ MICROPHONES

The Printed Ribbon Microphone—
Designed to Be Tough.

MOVING COIL MICROPHONES

An example of thie moving-coil element is
shown in flg. 2-2. The diaphragm is normally
lormed of a plastic film, 935 am thick, with

a wound coil attached,

The coil is placed inle a magnetic fiekd and
as the diaphragm vibrates due 1o sound
pressure changes, the ¢oil is moved through
the magnelic field, inducing a voltage across
thix eoil.

This microphone lype is ganerally used bea-
cause of its durable construction, Howawer,

it is gifficult 1o construct the element so that
thiz acoustical impadanca al the front and al
the rear of the diaphragm are equal, making
it almost iImpossible 1o oblain a bi-directional
pickup pattern with flal frequency response,
This problem iz illustrated in the equivalent
circuit in fig. 2-3. Because of these dilficul-
ties, most maving-coil microphones are of the
wnldirectional or omnidircctionnl verictios.
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1ip 2-3 Equivalent circubl of a moving coll microphond
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RIBEON MICROPHONES

The traditional construction of the ribbon
microphone is shown in fig. 2-4.

The diaphragm is belt-shaped, made of
aluminum-ail 1-5 ym thick, 1. 5-4 pm wide
arvd 20-50 pim long. It is corrugated to allow
uniform vibration ower a-broad frequency
range. The diaphragm itsalf is the conductor,
which is lecaled in the magnetic field; when
sound wawes axcile this diaphragm, maving

it through the magnetic field, a voltage is
developed across it

The magnelle gap of the pola piecs is com-
parativaly wide, 10-20 gm wider than thoe ribbon
itself. As a very largoe permanant magnet is
required to obtain the necessary lux density
in this gap, the averall microphong Size
becomes large and heavy.

Thi equivalent clrcull of a ribbon microphone
is shown in lig. 2-5. Becawsa of tha Symmaelrical
construclion of the ribbon and magnet pole
places, the acoustical impedance is the same
at the front and at the rear of the diaphragm,
reaulling in a very uniform bi-direclional
pickup paltem,

Il @ gealed labyrinth wara attached 1o the riar
of the diaphragm an amnidirectional pickup
pattern could be oblained, Il an acouslic

port {small opening) were introduced inlo this
labwrinth, 1o allow a valocily component, the
pattern changes 10 a unidifectional ondg.
Extremely smooth response and accurale
sound quality are the outstanding features

of the ribbon-lype microphone, but it is ex-
tracrdinarily sensilive 1o damage: the ribbon
will stretch out-ol-shape il exposed 1o wind
currents and hence, cannot be used ouldoors,

of moved quickly, The ribbon is a vary fragile
alement and must be handled very carefully,

fig 2-4 Basic construction of the
transducer section of &

PRINTED RIBBON MICROPHONES

As shown in fig. 246, the basic construction
ol the printed-ribbon microphone consists

ol a diaphragm sandwiched belwoen

two et of conceniric ring magnets. Tha
magnetic Thux from the twa ring magnets,
flows from M 10 5 poles in the direction of
the radial axis.

The diaphragm is constructed of a plastic liley,
4-6 pgm In thickness. The aluminum spiral
ribkban coil is deposited onlo the surface of
the diaphragm, producing & single piece
diaphragmicoil assembly,

The sound waves arrive a1 the diaphragm
through openings batween the inner and
ouler ring magnets, as well as through the
centea hole of the inner magnet, When ax-
cited by the sound waves, the diaphragmicoll
asgsembly mowes Through the magnetic fiald,
and a voltage is induted across the coil win:
ding. The acoustic impedance of this type of
transducer is almost dentical 1o the tradi-
tignal_ribbon style, in that the front and rear
gecmelry aré symmalrical. Additionally, the
diaphragrm is symmetrical aboul the main axis;
therelore a ligure-8 polar paltern may be ob-
tained in all planes of the diaphragm axis.
The equivalent circuit is shown in fig. 2-7.

Az with the raditional ribbon design, if the
rear portion of the diaphragm is contained

by a sealed labyrinth, o preven! sound waves
ariving from the back, an omnidirectional
pattemn is oblained. I a small opaning 15 made
in this labyrinth to introduce Sound waves o
the rear of the diaphragm, a unidirectional
pattenn will exist. aky P Foton
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While the operation resembles a traditional
ribbon microphong, the fact that the rbbon
elament is permanenily bonded 1o a very
stable plastic lilm base, supponed from all
sides, the reliabllity and durability is very
high, even higher that {ypical moving-coil
microphones,

lig 2-7
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CONSTRUCTION OF PRINTED RIBBON
MICROPHOMNES

DIAPHRAGM
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Az the bi-directional dynamic type employs
imertia damping, a uniform response can be
abtained above the resonance of the Systam.
Theretore the low frequency limlt |5 determined
by the rescnant requency of the systam.
This resonant Irequency, in tuin, is determined
by the diaphragm mass, the mass element
applied 1o the front, the back, and through
the edge stiffress. In professional usage, this
resonant frequency is generally 50-100Hz

Im order o oblain a low frequéancy resonanca,
the edge must Be very thing a rolled edge,
shown In fig. 3-1, is used to establish a res-
onanca near B0Hz and also allows unilorm
movement of the centre of the printed coil.
Although the mass of the diaphragm is greatar
than that of a traditional ribbon-lype, it is far
lighter than a moving-coll type, exhibiling
superior sensiiivity and excellent transiant
response. The precision etching of the printed-
coil also contributes o the flat frequency
response and reltabllity of the system.
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MAGHNETIC SYSTEM

In order o produce & stable, high-density
flux field belween the symetrically opposed
magnats, a magnetic material of intense flus
energy and high retentivity are required. From
the standpoint of directional characteristics,
a small diamcler diaphragm is desirable.

In conslderation of these requirements, rare
earth coball magnets are cmployed,

In a magnetic circuil where the like polas are
placed opposing each other, the linges of flux
are bent in a horizontal plane, as shown in
fig. 3-3. This increases tha flux density in the
area where the printed-coll is placed, When
optimizing the gap and magoet dimenslons



it iz necessary to understand the relation-
ship balweean the llux density and the flux
distribution. Through exlensive tesling and
experimantation, It has been determined that
wniform flux distribulion cannol be obtained

il the gap widih ks small, and the llux densily
s reduced if the gap 5 large; hence, the gap
width must be selected in conjunclicn with
the proper form of diaphragm, Fig. 3-4 illustra-
tes the relationships of llux distribution and
gap width, Fig. 3-5 shows the basic dimenskons
of tha magnalic circult, as derlved through
axparimantation.

lig 3-3 Gop width and magnatle Tlux
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DIRECTIONAL CHARACTERISTICS

Basic construction of the various directional
palierns are shown in flgs 1-1 to 1-3. The
equivalent printed ribbon implementations
are shown in fig. 4-1. As can be seen from
these schematics, the basic element 15 bi-
direclional; if a sealed cavily is placed be-
hind the elemaent, it becomes omnidirectional;
if a sound enlrance hole is provided in the

cavity, a unidirectional pattem results. The
damping material By is an acoustlc resistance
material for adjusting the resonant frequency
@ of the dlaphragm system.

Microphones ol various directional patlems,
for many applications may be made easily,
nol onty unidirectional and bi-directional, bul
M-S steren, noise-cancelling of “near-fleld’
typa, super directional and pickup
microphonas may be produced.

fig 4-1
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APPLICATION NOTES

1. To achieve lull performance of the printed-
riblon microphone, The cable used must
be of low capacitance and low intemal
reskstance.

“The recommended valves for each model
are listed in lhe technlcal data sheet.

2, If terminated in a very low impedance,
not only will the low frequency response
deterlorate, but the specified sensitivity
cannot bo obtained. (This is due to the fact
that the specification is an ‘open-clrcuit’
vollage.)

*Optimum termination impedance is
specified for cach model,

3. The output polarity of the microphene Iz
positive, at the plus terminal, for a positiva
sound pressure al the fronl of the micro-
phone, Extreme care 13 necessary whan a
number of bidirectional microphones are
used together, as the front and rear sound
pickups are 180" oul-of-phass.

4. Although the microphone I8 rugged and
Built in a shock resistant fashion, it should
be handled with the care appropriate to
any valuable Instrument.

5. If stored for long perieds, the microphone
should ba kapt In a location with & humidity
of less than 90% and a temperalure of
less than 55°C,

| MEASUREMENT CONDITIONS

1. SENSITIVITY & FREQUENCY RESPOMNSE
The sansitivity specification is Iha open
cleeuit vollage produced by the microphone
| while tocated In a sound fiekd ol constant

| pressure of a continuously changing fre-
quency, using the measurement circuil of
fig. 6-1 and a calibrated microphone, Bruel
& Kjoer type 4133,

Sensltivity Is expressed rafermed to 1kHz

I
T 117

| under the above conditions using the open
clreult vollage per 0.1/Pa
Anecholc chamber specifications ara: 1548
(A} with an inverse square characteristic of
| BIHz—20kHz +1dB.

2. FREQUENCY RANGE

This Is specifled as the frequencles whera
the lowear and upper limits are 10dB below
the TkHz referenco level, losted under the

cendlitions outlined in Item # 1. For spacial
application microphones, the specification
is quoted with respect to the emdronment

of the final application.

3. HISTORTION MEASUREMENT

| The second harmonlc distortion at 400Hz

Is oblalned by the Distortion Cancelling
| Method). This method s based on the char-
actarislic of flundamental and odd harmonic
| cancellation of &n inverted signal applied to
a non-lingar system resulting In even harme-
nic remalins. This is shown in fig. 7-1.

4. MAXIMUM IHFI.IT SOUND PRESSURE

| LEVEL

The input sound pressure lavel that pro-
duces 3% distortion as measured in item
#3, 15 the maximum spacified input $ound
prassund lovel.

5. INDUCTION NOISE
Uslng the measuring clrcuit of fig. 7-2, the
microphone under test s placed In a parallal
magnelic flald of a magnetic feld generator
Installed in an anechol: chamber and tha
Induced voltage from the microphone is

| measured with an ‘A-woighled’ curve. In this
measurament, induction nolza Is expressed
as an aquivalent sound pressure level by
converling for avery 107 (T) tho maximum
valua obtained while rotating the micro- |
phoneé In the cantre of the magnetic Hald.

fig7-2

€. WIND NOISE

The microphone under.tast Is placed In the
opening of a wind tunnel, installed in an
anecholc chambor, and the voltage generat-
ed by a wind speed of 2m/s 5 measured
with an "a-welghted’ network and the read-
ing Iz expressed as an equivalent sound

pressure leval,
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Note: squmnvalent ownd prretfure leval of noie,
The equivalent sound pressure level of nolse
iz the average sound pressura level applied |
o the diaphragm that will produce an culput
voltage equal to the nolse voltage appearing |
at the temminals of the microphone and Is
oblained by the following equation:

MN=Eu-A+T74
Where: N: Equivalent sound pressure of |
| nolse (dB)
| Eu: The noise voltage appearing at
| the output of the microphons
measured with 'A-walghling’
and expressed In dB (0dB=1V).

Az Nominal sensitlvity (dB). |




@MICROPHONES

Extensive Research Produced an Extra-Stable Form.

M1IRP

“Professional unidirectional type
designad for announcing and
spaech,

“Wide range of application in
broadeasting, recording studios
and auditoriums.

“The soft and delicate sound
quality iz a characteristic of the
printad ribbon microphone,
“The double suspension method
prevents pickup of mechanical
noise.

=Sound quality switchable in
Fsteps {0, 1, 2).

=Alzo suitable for percussion and
ariental instruments.

SPECIFICATIONS

Aimpedance: 600 ohms “Sensitivity:
= 51dB, 2Z8mVIPa (0dB = 1VIPa)
*Frequency response: 40— 18,000H:
*Dimensions: 67 % 63x 17%mnm

(W, D, H) *Weight: 5300

OUTSTANDING FEATURES OF
PRINTED RIBEBON TRANSDUCER

M22RP

*The enly oné in the world of the
dynamic lype M-8 system stereo
microphone,

*Most suitable for outdoor stereo
sound pickup for television and
radio az it needs no power supply.

+Provided with a hand halding grip
for outdoor sound pickup, Alse
has a wind sgreen,

*The double suspension method
prevents pickup of mechanical
noise.

Most suilable for sports broad-
casting, pickup of autdoor natural
sounds and auditorium on-the-air
manitaring.

SPECIFICATIONS

“mpedance: 800 ohrms «Sensitivity:
— 5108, 28aWIPa (0B — 'VWiPa)
=Frequency responge: 40 - 13,000H:
«Dimansions: 70 x 245mm

*Weaight: 730q

(Daveloped by assistance from

MHK Technical Laboratory)

MS55RP

“Professional unidirectional type
developed solely for vocal use,
*Possesses both the sound quality
resembling the ribbon type and the
durability of a moving coil type.
+Reliakility is high and adaptable

L0 ANNOURCINgG wuse,

«Can be mounted on a goose neck.

M77RP

Prafessional unidirectional type
for pickup of bass and bass
drums.

=& straightforsard sound attained
by lowering resonance of the
diaphragm and thus rasponsa
extended to the lower region,
*The proper equalizer matching
the musical instrurnant can be
selected by o 3-step switch,
*Alzo suitable for strings such as
a guitar.

SPECIFICATIONS
simpadance 250 ohms «5
- 6708, 1 AmVIPa [5S60 .
=Frequerndcy (S 70
sDimensions: a50 = 167 mm

=Welght: 2509

SPECIFICATIONS
Ampedance: 250 ohms “Sensitivity:

1B, 02 *FragL LRLi T 40 Mz
»Swilch: 3 step souwnd selecting
*Dimensions: 845 172mm
*Waight: 360g

5. Extremely good bi-directional plckup pal-

magnaetic liakd.

2. Becausa very slrong magnets are located
on bolh sides of the diaphragm, the dia-
phragm iz protected from minute iron
particlas fleating ln tha air; this microphone
i extremely suitable for outdoor use.

3. Reliabllity is high and malnienance is
slmple as the microphone requires nelther
batteries, nor an external power supply.

4, Due 1o the extremely small mass of the
diaphragm, sensllivily and perfomance

. Mon-linear distortion during extramely
high sound pressune levels whese the dia-
phragm excursion Iz very large is kept at a
minimum bacausea the ¢oll Is in a uniform

alement.

lig 51

Enlarged viow of gap in
thi moving coil Lype
micrephang

T
Enlargoed vbow of gap

simikar to traditional ribbon microphonas

is achieved while remalining durabile.

tem is possible dus to the symmetrical
physical construction of the microphone
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