


OVERVIEW

The microphone is a combination of the CPX12 series microphone preamp
body and the FP1212 high SPL microphone cartridge. It is a modular design
ready for other % or %4“ capsules to be combined with. The preamp is a speci-
al high SPL compliant design. High SPL requires a high microphone internal
supply voltage derived from the Phantom power. Due to the nature of Phan-
tom Power (48Volts over 6.8k resistors) the preamp has to have a very low
power consumption with a high slew rate and low impedance drive. The input
impedance of the microphone preamp being fed by the measurement mic
should be as high as possible. Low supply current together with “a not” too
low preamp input impedance reduces the voltage drop over the 6.8k supply
chain resistors and results in both, a high internal supply voltage and highest
mic output voltage possible. In addition to this, the microphone body/preamp
accepts 60V of Phantom power as well as the newer P48H (high power)
supply. The output is short circuit protected.

The iISEMic CPX12 series comes in a neutral stainless-steel design with a linear
and extended frequency bandwidth. It is a high-SPL optimized recording

and measurement mic with unmatched dynamics. The close-miking capability
combined with a linear on-axis response in an extended frequency range ma-
kes it suitable for a wide range of applications in Speaker Manufacturing,
Sound Reinforcement, SPL monitoring and Clean Sound Recording. Due to its
qualities and modularity, it can be used as a reference microphone in acoustic
test equipment.

TECHNOLOGY

The iISEMic CPX-1212 phantom powered measurement microphone provides a
high quality, cost effective solution for precise acoustic measurements. The
CPX-1212 microphone consists of the FP1212 class 1 mic capsule (as per
IEC61094-4), a CPX-12 body and comes with the calibration data for both,
freefield and diffusefield, a holding clamp and the WS-12 windscreen included.
The iSEMic preamp offers low noise and a wide dynamic range with a max.
10Vrms (28Vpp) output (no clipping) while being powered from 48V of phan-
tom power.



The microphone is fully specified for 12, 24 and 48Volts of phantom power
(IEC 12345) including P12L and P48H with very low power requirements in
combination with the high SPL handling capability. P48 powered it can handle
155dBspl and 142dBspl while being powered from 12V of Phantom Power
(Ideal for wireless measurement use). The nickel diaphragm capsule remains
stable during temperature, humidity and atmospheric pressure changes unlike
capsules based on Mylar/Polyester diaphragms. This yields in more accurate
test results.

It is a transformerless impedance balancing design with low impedance drive
capability. The microphone unparalleled performance accepts load impedan-
ces of 6.8 kOhm (open circuit) down to 300 Ohm with extremely low voltage
drop.

No matter what microphone preamplifier or computer interface you use, the
CPX-1212 can drive the input. Good to know when you have to change the
measurement setup and equipment from venue to venue.

FEATURES

® linear frequency response up to 0.8 Hz to 800 kHz Small Signal , 2Hz to
>32kHz Large Signal (max input/out voltage)

® Unequivocal dynamic range exceeds 20...155dBspl from noise floor to 3%
THD limit (depends on capsule used)

e SPL handling up to 155 dB (10% THD, P48, 6.8kOhm, open circuit , typical
FP1212 capsule)

® Compatible with iSEMcon and third party %" IEC 61094-4 compliant mic-
rophone capsules

e Use of 1/4" capsules with associated adapter

® Max Phantom Supply Voltage 60V

® Qutput Short Circuit Protected (All Phantom supply variants).
® Low impedance drive, min load impedance 300 Ohms

® Built-in Transient voltage supressors

e Calibration file in eXtended Calibration File format
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RETRIEVE CALIBRATION D

Visit my.iSEMcon.com and

® use the search option under CALfiles to down-
load your calibration files

All Human readable ASCII files: 1/6 octave

www.iSEMcon.com freefield

Sensitivity  6.12 mV/Pa @1kHz

10.00 -0.02

11.26 0.10

19992.19 0.93

A frequency (Hz) ~Aamplitude response (dB

https://my.isemcon.com/CalFile/

XCF FlLE, sample data

[HEAD];

VERSION;I13A;
CHECK;6H25;

[DEV];
MICname;CPX-1212;
MICman;iSEMcon GmbH;
MiICser;4081301;
MICpow;Phantom 8V/6,8kOhm;
[CAPSULE];
CAPname;MK204;
CAPman;BSWA;
CAPtype;Freefield;
CAPser;1231623;
CAPmMV;50;
CAPdir;Omnidiectional;
CAPpol;Prepolarized (0V);
CAPMICclass;2;

[CALIBRATION];;
CALfac;iSEMcon GmbH;
CALgps;8.591570 49.545144;
CALper;Frank;
CAlLdate;16-03-15;
CALtemp;22.5;

CALhum;37;

CALmbar;1013;
CALfreq;1000;

CALspl;94;
CALpow;Phantom 48V/6.8k;
MICmV;7.33;

[FRDL;;

10.00;-0.83;17.72
11.20;-0.48;18.42
18000.00;1.79;5.64
20000.00;1.91;4.65



XCF CALIBRATION FILE CONVERTER, free windows software

il ISEMconXCF, v 0.98 = u X
IS m ® Calibration file status: ~ PRECHECK
ACOUSTICS & VIBRATION DIVISION
iSEMcon i, Viernheim,

CalfileFormat CalComection FlLEview miclDENT micCAPSULE

Select Destination CALFileFormat

default/custom

FiekdDefimier DecimaiSeparaior
TAB COMMA
DOUBLESPACE oot

MiCinfo first line device cal info

PREFIX
nene semicolon
asterisk

load XCF dest CAL file CONVERT + SAVE

FieFormatin
OuputFie Data Format~ _ Frequency response: _
Header nes - dest fle: ~ _ Proecor correcion:  _
Datafied deimier:  _ Phaseinbormaton:  _
Decmal separalor:  _ Phaniom power correcion~ _

You must specify source and destination files prior to conversion.

(source file not yet specified)

(destination file not yet specified)
Microphone calibration is a very common thing and issue as well. There are so
many different software packages out in the market using different calibration
file formats. Most of the existing cal files are in a human readable text file
format, doesn't matter if the file ending is txt, cal, frd or other.

To get the most out of it, iISEMcon has developed a new calibration file format
(human readable still) for use with the CPX Series microphones and the ca-
libration file converter.

While each microphone comes with the individual calibration file and quality
inspection report (available for download from my.isemcon.com), the free
software can be downloaded from my.isemcon.com as well.



CPX-12 MIC BODY SPECIFICATIONS

values for 23°Celsius

Noise floor / EIN (Equivalent Input
Nouse, A weighted)

1,9 uV(A) typ.

Frequency range, small signal (3dB)

0.8Hz to 800kHz

Measurement @ 130dBspl

48V Phantom 6.8k open circuit

4Hz to 32kHz

large signal Vin 34Vpp

48V Phantom 6.8k R load 1k

4Hz to 32kHz

large signal Vin 25Vpp

48V Phantom 6.8k open circuit

2Hz to 40kHz

large signal Vin 32Vpp

48V Phantom 6.8k R load 1k

3.5Hz to 40kHz

large signal Vin 23Vpp

60V Phantom 6.8k open circuit

4Hz to 32kHz

60V Phantom, large signal Vin
44Vpp

Slew rate

6V/us typ

Gain 22pf input to output 1k load

-1,4dB

Dummy microphone 22pF

Max output voltage microphone body /
preamp

>36Vpp continuous

P60 6.8k open circuit

Vout, P48 / 6.8k open circuit 28 Vpp no clipping

Vout, P48 / 6.8k Rin=1k 20 Vpp no clipping

Power supply, absolute maximum rating |8...60V Phantom exceeds IEC1938 requirements
Power consumption, absolute maximum (33 mA peak P48H short circuit

rating

Output protection

Outout Short Circuit
Protected

permanent

Capsule thread

11.7 60UNS-2B (IEC
1094-4)

Connectivity

XLR 3 pin

Weight

100g (3,5 oz)

Dimensions

150mm (5 9/10“

Temperature range

-10°C...+50°C
(14F...122°F)

Humidity 5...90% non conden-
sing
Impedance 100 Ohm typ.




CPX-1212 MICROPHONE SPECIFICATIONS

values for 23°Celsius

Classification as per IEC 61672

class 1

Consits of

CPX12 & FP1212

microphone type

capactive condenser

Directivity omnirectional
Polarization prepolarized
Field type freefield

Frequency range, nominal

1Hz to >100kHz

input signal dependant as
follows

Noise floor 25dB(A) w/capsule

Max SPL (AOL) 157 dBspl with FP1212, P60 & P48H
SPL 3% dist P48 / 6.8k open 152 dBspl with FP1212

circuit

SPL 3% dist P48 / 6.8k Rin 1k 152.dBspl with FP1212

SPL 1% dist P48 / 6.8k Rin 1k 148.5 dBspl with FP1212

SPL 0.5 % dist P48 / 6.8k Rin 1k 135.5dNspl with FP1212

SPL 3% dist P24 / 1,2k 149.5dBspl with FP1212

SPL 3% dist P12 / 0.68k 141dBspl with FP1212

Sensitivity mV/Pa 8mV typ. open circuit

Temperature range

-10°C...+50°C (14F...122°F)

rel Humidity

5...90% non condensing

Power supply / current consump-
tion

P48 / 6.8k open circuit 1.7/3.7/12 mA @94dBspl / max /
short circuit

P48 / 6.8k Rin 1k 1.7/5.7/12 mA @94dBspl / max /
short circuit

P48H / 2k2 open circuit 1.8/6.1/33 mA @94dBspl / max /
short circuit

P24/ 1,2k 1/3.7/26 mA @94dBspl / max /
short circuit

P12 / 0.68k 0.6/1.7/21 mA @94dBspl / max /

short circuit

Output impedance

100 Ohm — low impedance drive

Connectivity

XLR 3pin




CPX-1212 MICROPHONE SPECIFICATIONS

cont... values for 23°Celsius

Dimensions

Diameter body 19mm (3/4")

Length body 150mm (5 9/10%)

Length w/ FP1212 capsule 156mm (5 7/6%)

Weight (kit) 5009 (17.40z)

Environmental protection IP60*1

Diffuse field sensitivity correcti- |see page 13/14

on
This microphone can produce very high output voltages depending
on the acoustic input and while being powered from 48V of Phan-

—— tOM power. The output voltage can exceed 30Vpp. The microphone

body (preamp) does not add gain at all. Make sure that the
preamplifier can handle the high input voltages.

FP-1212 MIC CAPSULE SPECIFICATIONS

values for 23°Celsius

type (IEC 1094-4) WS2F

Field Type freefield

nominal capsule size s

frequency range (typ) 20...40kHz nominal

capsule sensitivity (open circuit, typ.) 12mV

dynamic range (3% dist, typ) 25...155dB

polarization voltage oV

Diameter, max. 13.2mm

height 12.3mm

selfnoise 25dB(A)

Operating Temperature Range -30°C...90°C

Temperatute Coefficient <-0.012 dB/°C (at 250Hz, -10 ~ 50 °C;)
Humidity Coefficient <0.001 dB/% (at 250Hz, 0 ~ 98 %RH)
Pressure Coefficient <-0.01 dB/kPa (at 250 Hz, 65 kPa — 108 kPa )

Different type capsule specifiactions see https://cpx12.isemcon.com/
9



PHANTOM POWER REQUIREMENTS/COMPATIBILITY

Voltage (no |Imax Working CPX - short-circuit

Phantom Power |[load) (Shorted) |Rfeed (Ohms) |Current protected

P12 12V +1V 35mA 680 | | 680 17mA v

P12L 12V+1V  |8mA 33k || 3.3k |4mA v

P24 24V 4V 40mA 1.2k || 1.2k 20mA v

P48 48V +4V 14mA 6.8k || 6.8k 10mA (4

SP48 48V +4V 44mA 2.2k || 2.2k 22mA v

P60 (iISEMcon 60V 17.5mA 6.8k || 6.8k 15mA v

only)

In the context of professional audio equipment, Phantom Power is DC eletric
power applied to both signal wires in balanced microphone cables, to power
microphones that contain active electronic circuitry.

Phantom power according to the stan-
dard: Please note that not all microphones, especially those from other manuf
acturers, work with all voltages listed above.

We have checked the CPX-12 microphone body/preamp to comply with those
severe powering options. However the max performance (SPL handling and
low distortion) degrades for lower voltages.

ABBREVIATIONS USED

Small signal Selfnoise to 130 dBspl

Large Signal 114dB to AOL

Phantom, nominal, open circuit 48V, 6.8k, Rload > 100K, Input Impedance 6.8k
Phantom nominal, loaded 48V. 6.8k, Rload=1.2k, Input Impedance 1k
Phantom, high voltage, open circuit 60V, 6.8k, Rload > 100k, Input Impedance 6.8k
Nominal Environmental Conditions 23 deg Celsius, 1013mbar, 50% r.H.

AOL Acoustic Obverload Point (10% distortion)

SPL Sound Pressure Level

10



FREQUENCY RESPONSE, typical

MW B oW

magnitude [dB]

CPX-1212 LF frequency response vs phantom power supply vs class 1/2
frequency response limits Cizss 1 upper limit

Class1 lower limit

Class2 upper limit

Class2 lower limit

500 Frequency[Hz] 5000

THD ,

160

150

SPL[dB]

130

120

110

CPX-1212 maxSPL & THD vs microphone phantom power supply

s P50 GKE OC

= P4EH 2k2 oC

P4E BkB oc
= P48 6kB Rin=1k
— P24 1K2 oc

P12 6BOR oc

P12L 3k3 oc
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POLAR PATTERN

500 Hz
e 6530 HZ
800 Hz
=—=1000 Hz
==—=1250 Hz

=——1600 Hz
——2000 Hz
2500 Hz
——3150 Hz
——4000 Hz
——5000 Hz
———6300 Hz
8000 Hz
10000 Hz
12500 Hz
16000 Hz
——20000 Hz

Deg
100-200
#-100-100
#:3.00-100
#-5.00-3.00
#-7.00-5.00
8-9.00-7.00
*-11.00-9.00
#-13.00-11.00
E #-15.00-13.00
T R R R EEE T R R
&g 8 # ¥ % ¢ % .8 3 & & & % ¥ § ® %
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Frequency



FREEVIELD vs DIFFUSEFIELD

Only a small percentage of all acoustical measurements are performed in a
well defined and/or well controlled environment of an e.g. acoustical labora-
tory — on the contrary most acoustical measurements are done under not
really controlled conditions. Here are some hints on how to use our micro-
phone.

Sound Fields:

Free field: There are no reflecting objects, only the microphone disturbs
the sound field.

Diffuse field: ~ There are many reflecting surfaces or sound sources so that
the sound waves arrive from all directions.

Pressure field: This is found in small confined spaces like sound calibrators.

Depending on the nature of the sound field an appropriate microphone, which
is optimized for the sound field could be selected and used. Unfortunately
there are many practical situations where the sound field is not really of a well
defined type. This application note should give you an idea on how to measure
with a free field response microphone.

The free field microphone is the most common in use, chosen on tradition but
we should know about the sound field.

The following picture (next page) shows both the free field and the diffuse
field response of a free field microphone.

Typical freefield measurement:
Speaker measurement. The microphone should target to the sound source
(speaker).

Typical diffusefield measurements:

Concert SPL monitoring (normally at FOH), Room Acoustics measurement
(RT60): the microphone should not target to the sound source. Let it target to
the ceiling. This is the most practical way

13



Diffusefield Sensitivity and Level Correction
A diffuse sound field is characterized by the sound arriving at the capsule from
all directions. The CPX12/12 is a freefield equalized measurement microphone
with a linear frequency response referring to a 0° sound incidence. It's diffuse-
field sensitivity level correction is calculated by measuring and averaging the

directional characteristics (according to IEC 61183). The corrections factors are

as follows:

Frequency (kHz) <1 1.25 1.6 2 2.5 3.15 4
Magnitude correc- 0 0 0.1 0.18 0.22 0.33 0.62 | 0.85
tion
Frequency (kHz) 5 6.3 8 10 12.5 16 20
Magnitude cor- 1.37 1.83 2.66 3.51 4.54 6.15 8
rection
10 I R R e e e R R e e e R R R AR 100
s microphone amplitude and phase response a0
1/6 octave
& 80
4 40
= 2 20
g et =
T o — S 0 H
2 =
< 2 firt 20 B
g Rl
-4 - | -40
—1JEOk\‘..aannd.ﬂmplltude—heeield—
-6 1/6 Oktavband Amplitude — diffusefield i — &0
-8 e Ph g e -80
A0 (R EEREH SRS ERERT (SRS EEN| 400
1 10 100 1000 10000 100000

Frequency[Hz]
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REGISTER YOUR PRODUCT

Why should | register my iSEMcon product?

® Take advantage of an extended warranty.
Register with name, email, password, mic-name
and serial No.

®  Microphone name and serial number will only

be used if the mic becomes reported lost or
stolen.

15



MAINTENANCE

This microphone is a maintenance free product but could require a recalibrati-
on in case of a mechanical impact or perodical temperature cycling/use at the
min and max working temeperature. In an unlikely event of equipment failure,
please contact your local iISEMcon representative or the iSEMcon factory loca-
ted in Germany (sales@iSEMcon.com). Unauthorised dismantling of the mic-
rophone will invalidate the warranty.

ELECTRONIC WASTE

This electronic device should be disposed separately from your

household waste at the end of its lifetime. There are various collec-

tion systems for recycling in the European Union. For further infor-

mation please contact your local authority or retailer where you
_ have purchased the product.

LIMITED WARRANTY

iSEMcon, Germany provides limited warranty for the original iISEMcon product
purchased.if you wish to make a warranty claim for your product, take it to
the retailer from which you have purchased the product or contact iSEMcon
Germany (sales@iSEMcon.com) In accordance with the terms of this limited
warranty, iSEMcon guarantees that this product at the time of initial purchase
is free of material and manufacturing defects. This guarantee is valid for two
(2) years from the date of purchase of a new, unused product by the original
end user. As proof of purchase by all means please keep your receipt of pur-
chase. The date of purchase and the name of the product have to be indicated
on the receipt. Without this proof, which will be checked by iSEMcon, no
claims may be put forward. iSEMcon and ist partners reserve the right to
charge a processing fee if this product in accordance with the

16



warranty terms fails to meet the warranty criteria.

The warranty undertaking consists at the option of iISEMcon of the elimina-
tion free of charge of material and manufacturing defects through repair,
exchange of parts or replacement of the entire product. If iSEMcon repairs
the product, exchanges parts or replaces the product, then the warranty claim
for the defect in question or the replaced product is valid for the remaining
duration of the original warranty period or for ninety (90) days from the date
of repair, whichever is longer. The repair or replacement claims may be filled
with functionally equivalent, reconditioned products if the purchased product
is no longer available. The replaced parts or components becomes property of
iSEMcon. This warranty claim is void if the product has been tampered with by
unauthorised persons or workshops. This limited warranty is valid worldwide
in all countries in which in each respective case the national laws do not con-
flict with these warranty terms. Other or broader claims than those set forth
here may not be asserted on the basis of this limited warranty. At the same
time, you as an end user may in your country have legal claims which are not
limited by this limited warranty. The limited warranty limits neither your legal
rights nor the rights arisen from the purchase contract between you and the
retailer.

Excluded from this limited warranty are:

- Minor defects or irregularities in the condition of the product which are insig-
nificant as far as the quality and intended use of the product are concerned.

- Rechargeable and non re-chargeable batteries.

- Defects which have occurred through improper use or misuse of the product
including faulty operation, mechanical damage and applying incorrect oper-
ating voltage.

- Defects in the product resulting from or in connection with modifications
made to the product without prior agreement and written statement .

- Defects in the product resulting from force majeure.

- Defects in the product of which you were already aware of at the time of
purchase.

- Defects in the product caused by the use of accessory components or periph-
eral devices which are not among the original accessories supplied by iSEM-

con.
17



THERE EXISTS NO EXPRESS WARRANTY, REGARDLESS OF WHETHER THEY ARE
WRITTEN OR VERBAL, BEYOND THIS PRINTED VERSION. ALL IMPLIED WAR-
RANTIES ARE ONLY VALID FOR THE DURATION OF THIS LIMITED WARRANTY
ISEMCON IS, TO THE EXTENT THAT AN EXCLUSION OF LIABILITY IS PERMITTED,
IN NO INSTANCE LIABLE FOR INDIRECT OR CONSEQUENTIAL DAMAGES OF
WHATEVER KIND, INCLUDING--BUT NOT RESTRICTED TO--LOST PROFITS AND
ECONOMIC DISADVANTAGES.

In some countries/states the exclusion or limiting of indirect or consequential
damages or the limiting of the duration of warranty is not allowed. In this case
the previously mentioned limitations and exclusions do not apply to you.

SAFETY CLAUSE & UNAUTHORIZED APPLICATIONS

Products manufactured and/or sold (herinafter products) by iISEM-

con GmbH and/or iSEMcon USA, (here-inafter iSEMcon) are not

designed for use as a component in any life support, safety, or
e other comparable application. Our products should not be used in

any application where the failure or faulty performance of the
product might create a risk of personal injury or death. Buyer assumes all risk
of loss, damage or injury alleged to arise from the failure or faulty perform-
ance of an iISEMcon product in any unauthorized application. Buyer agrees to
indemnify and hold harmless iSEMcon, and its directors, employees, agents,
representatives and sales partners, from and against any and all claims,
costs, damages, losses and expenses including attorney fees which arise from
or are alleged to have been caused by any claim for personal injury or death
connected with buyer's use of an iSEMcon product in any unauthorized appli-
cation, including claims which allege that iSEMcom has been negligent in
connection with the design or manufacture of the product.

18



ORDER INFORMATION

Iltem Name

600000(CPX-12 Microphone Preamplifier 1/2“ measuring microphone
preamplifier for use with prepolarized microphone capsules,
8..60V Phantom power
600010|CPX-1212 Measurement Microphone Kit 1/2“ measuring mic-
rophone preamplifier for use with prepolarized microphone
capsules, 8..60V Phantom power, iISEMcon FP1212 microphone
capsule, Holding clamp, Windscreen, protective case calibration
data download on my.iSEMcon.com
600020|CPX-1250 Measurement Microphone Kit 1/2“ measuring mic-
rophone preamplifier for use with prepolarized microphone
capsules, 8..60V Phantom power, iISEMcon FP1250 microphone
capsule, Holding clamp, Windscreen, protective case calibration
data download on my.iSEMcon.com
222020{MH-CH19
222050{MH-SH19

600090|WS-12 windscreen

19



iSEMcon USA

8530 Sylvania-Metamora Rd.
Sylvania, OH 43560

USA

Fon 1-877-309-1002

sales@iSEMcon.com

iSEMcon GmbH (HQ)
Zeppelinstr. 6

68519 Viernheim
Germany

Fon +49 6204 911 24 91
Fax +49 6204 911 24 90

www.iSEMcon.com



