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* SR and microphones — what are the challenges
* microphones — what’s that?
* specs — known and less known

* microphones and soundfield

* measurement methods

challenge: no positive feed back

microphone amp speaker
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statement

most SR-systems work perfectly

- until a microphone is connected....

the challenge

challenge: sufficient amplification
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challenge: make the artist shine challenge: stage monitoring

challenge: source separation challenge: SR + recording / broadcast

challenge: sometime invisible mics

Predictions of the.
combined
response

the stage is an important listening areal
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challenge: “Interesting” venues
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challenge: “Interesting” venues

challenge: uniformity of units

challenge: rugged gear needed
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challenge: the weather...

before
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challenge: no handling noise.....

.....getting the
right
gear
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microphone design
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sound particle displacement vs membrane displacement (@ 1kHz)

pressure microphone

membrane

getting the polar plots

set up for the
measurement
of polar plot

B
membrane manometer

the pressure is measured
no matter the direction
of the membrane

high frequency lift + directivity
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= 0N axis response (free field)
diffuse field response

0,1k 1k 10kHz




directional characteristic, omni
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pressure gradient microphone

pressure gradient = /
pressure difference incidence
between the two sides of sound

of the membrane

pressure difference between to points

correction: dB
Mechanical:

a more sloppy

membrane 104+

Electrical:
lowpass,
6 dB / octave

T
AL L9 10kHz,
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DPA d:screet 4060 / 4061

pressure difference between to points

> 4
arection of o
cpagatien

6dB/oct. 1

A f I
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0,1k 1k 10kHz

pressure difference between to points

at this frequency the
microphone normally turns
into a pressure microphones
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-
influence of distance relative to source

the back of the
membrane

is further away
compared to
the front.
hence we can
have an
additional
difference

- or gradient

pressure gradient due to distance

N

frequency response
after correction

(near sound source)
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pressure gradient due to distance

this is the raw frequency
response before correction

(near sound source)

figure 8 (rotated)

pressure gradient microphone

rear entrance

damping
material ._

membrane

proximity — how much?

dB figure 8 y a8 cardioid
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proximity (pressure gradient microphone) proximity
microphone handheld vocal
(cardioid) microphone
(cardioid)

flat response

C]‘E Dl for distant
sound sources

(>1 meter) source

(<0.1 meter)

flat response
close to the

proximity acoustical principles
---------- T cn—— handheld vocal by the acoustical coupling between front and back -
D] microphone of membrane various characteristics are acheived "
(cardioid) closed space behind membrane: pressure
microphone (i) @
no proximity directional characteristic: omni
effect when open space behind membrane: ) @,
angle of pressure gradient microphone
incidence is directionality: figure 8 — cardioid
AR

approximately
90 degrees

acoustical principles

an example

? C‘D@

we’ll come e 8
back to that

&)




reduction of distant sound sources

0 idirecti i cardioid
e]1 T 1
5 . response of cardioid microphone .
-5 cardioid microphone omni
4 cm from primary source
10 .
in theory
2154
204
25 ** damping of distant sources
(distance >1 m)
BdF——r———

100 1kHz

microphone specs

-
or: IEC 60268-4 &
TE;
3""/‘4';,:’::2(””’&
is a measurement
standard, not a
performance
standard

no manufacturer
uses all of it

7/30/2015

reduction of distant sound sources Cl

DPA 4066
(omni) vs.
DPA 4088

(cardioid)

DPA1088 compared to DPA 4066; measurad data

measurement.
Sound ex:

I d:fine omni vs.
cardioid

introduction - what to specify?

* it's FAT

+ (there is no such thing as a low-fat microphone........ ;0)

* it sounds COOL

* it’s PINK

« it’s OLD!!! (wauw)

« all the others are using it

* it’s CHEAP

e or

« it’s EXPENSIVE
Y FYYPYPY TR YRR

the microphone

membrane transducer ! input
coupling to "power plant” I preamp
the soundfield |
i
pressure dynamic : analogue
(coil, ribbon) i
i
pressure gradient condenser : digital
LF HF, electret :
I
other other : other
[}




|
basic electrical specifications

* sensitivity — determines preamp requirements

« frequency response — is it wide or narrow enough?

« directivity pattern — sound pickup from where?

* THD/clip — can the microphone handle the SPL?

* noise level — quieter than recording ambient level?

* power requirements — can the preamp supply?

* impedance — does the cable and preamp affect signal?
* pop noise / wind noise? Other specs?

microphone sensitivity

RMS vs peak

the figure shows IU'
three signals - I :
with identical u,
peak-to-peak

values l I
- but different T u,
RMS-values.
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-
hew toread mic'specs?

tvpe

sensitivity

94 dB re 20uPa
(=1 Pascal)

Ey.)

check SPL

take

care

of
unexpected
sound

Peak level



a voice -

e kst e s

voice level
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output
:
side kickdrum s SpL
Extreme trumpet @ center of bell piece P J—
d Extreme crowd (boxing match) -g ——2EmV
B0 i o
Exposed positionsin symphony orchestra @05 meter I o
Symbal Pain in the ear
110  Highly exposed positions in symphony orch.a loud discotheques 00w
Cheering crowd, large football stadium
100  Outdoor rock concert (recomm. max level)
Grand piano @ 3 meter (lid open)
gQ  Acoustic guitar @ 3 meter woom

Oboe @ 3 meter

SPL[dB ro 20 uPa]

getting the polar plots

microphone directivity

set up for the
measurement
of polar plots

10



tracking
the
cardioid....

polar plots

the same microphone — but different scalings

directionality

Cardiaid  Super-

cardicid
Omaidirectional 4@_ |
i
" 3
- | candicid
| Bidiractional 7

5
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polar plot

a polar
plot/diagram is
used to show how
certain
frequencies are
reproduced when
they enter the
microphone from
various angles

directivity DPA d:vote 4099 ety e

directivity index (DI) (= 10 * log directivity factor)

mic1 mic2

mic1 mic 1 mic2 mic2

11



directivity index (DI)

mic3 mic4, mics

mic3 mic4 mic 5

microphone & soundfield
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directivity index (D)

mic6 mic7 mic8

mic6 mic 7 mic8

point source, in reverberant field

critical distange| (direct=di1]n‘use lsound)|

soundfield =

directional
microphone

—

—

—

—
take
care
reflections

directivity in practice

W) convention Paper 6634




_ mic1 wio dummy head

reference:
Martin Schneider

-_

. [mic3 wio dummy head

reference:
Martin Schneider

it turns more or
less to an omni

reference:
Martin Schneider
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_ | micz wio dummy head

| mic2 wi dummy head

it turns more or
less to an omni

reference:
Martin Schneider

micd wio dummy head

ic4 wi dummy head

reference:
Martin Schneider

-
wireless transmission, analog, emphasis

some
analog
systems
[ I apply a
JHl A short time
- ]50 us ~ constant
~=. /3180 Hz| Sy e
I whichin
practis is
no
emphasis

preemphasis

deemphasis

T
01k 10k 10 kHz
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-
wireless transmission, analog, compander

dynamik uden
referenceniveau stajreduktion «

! dé 0 : ¥

cprindelig 40 dynamik med
dynamik -50 stajreduktion
-60
v
i : aduaions. | o
) modu .
80 H og demodu- | -gg
-80 d lationsstej 1 h
t . i

acoustical modelling

stage floor
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providing power for all microphones

what have we? 3 volt+ 5 volt?

48 volt? — few systems

(it’s a work of art to make condeser

microphone heads for handheld P
wireless transmitters work as well as )
when connectet to a genuine 48 v =]
phantom supply.)

acoustical modelling

microphone, phase & polarity

polarity (pin 2 is positive when the pressure is positive)
\‘/ in phase

out of phase
(inversed polarity)

14
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magnitude and phase (handheld vocal, dynamic) dynamic mic.

magnitude and phase (handheld vocal condenser) magnitude and phase (handheld vocal condenser)

magnitude and phase (handheld vocal condenser) magnitude and phase (instrument condenser)

15



polarity & latency

Micron Zaxcom
F e
Audio Ltd
t Sennheiser

WinMLS measurement

feed back measurement

- .
summing up

* many parameters have an influence on the performance

* one over-all goal is smoothness

* the microphone is difficult to evaluate from the spec sheet
* however, sensitivity, and frequency can always be checked
* check for structure borne sound

* wireless systems and condensers; make sure the the
performance is optimum
.. ]
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- _

DMS800 UHF 2448 s12bt | N | 40ms
System 10 pro 2.4GHz 24/48 P 38ms
761000 UHF 16 bit X [ 30ms
UMA00 24/48 [ 25ms
82, XD-V70L XD75V  2.4GHz 256bit | P 2
YT /e ACTS0T  UHF/2.4GHz ? 2
058000 asebit | 2 3
| sennheiser | EW D1 2.4GHz 256bit | N 39
[ sennheiser  [EEERVRISE UHF LR/HD 2sebit | N 30
| shwe  [EEESTTTEN 24/a8  2s6bit | P 29ms
| sony | DWT-801 SD/HD  24t/48  128bit P 36/40
ZTX-B02RC 24GHz 1286t | N 7.0
507000 [ »
MTP30 (DigH.) - switch | 40ms
XDR9S - N ?
TRX 900, TRX 900 LTS 2s6bit | P 7.7

measurement: NT ACOU 108

thank you!

check this out:
DPA Microphone University
www.dpamicrophones.com

Eddy B. Brixen
Audio Specialist
ebb@dpamicrophones.com
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