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1. System test configuration

1.1. JUSTIFICATION:

The system was configured for testing in a typical fashion (as a custonmer would
normal ly use it).
Four versions of the ES8 M C are avail abl e:

- ES8 MC TB (Audi o Term nal Block connectors)

- ES8 MC XLR (Audi o XLR-3 connectors)

- ES8 MC CL TB (Term nal Blocks with Conpressor Limter option)

- ES8 MC CL XLR (XLR connectors with Conpressor Limter option)

The qualification neasurement will be perforned with both connector types (TB and
XLR) with the Conpressor Linmter option (additional conponents on the ES8 MC
boar d)

Neverthel ess, a pre-characterization at 3m will be performed for all ES8 MC
ver si ons.

The ES8 M C equipnment is derived fromthe ES8 IN and ES8 OUT equi pnents (FCC |D:
| GTESS) . It is equipped with a daughter board for audio mnicrophone input
utility.

1.2. HARDWARE IDENTIFICATION:

* Equipment Under Test (EUT): ES8 MIC TB Sn: 166 00000002
ES8 MIC CL TB Sn: 168 00000002
ES8 MIC XLR Sn: 165 00000040
ES8 MIC CL XLR Sn: 167 00000002

XLR / TB: connectors type (XLR or Term nal Bl ock nodel)
CL: Conpressor Limter option

| nput / out put :
- 1x Mains power input 100V/ 230Vac 50Hz/ 60Hz
- 1x Ethernet IN (100 Mits/s)
- 1x Ethernet OUT (100 Moits/s)
- 1x RS232
- 2x GPIO 8-points term nal bl ock connectors (General Purpose |nputs/CQutputs)
(4 optocoupled inputs and 4 relay outputs)
- 8x Mcrophone audio inputs (XLR-3 or Terminal Block connectors with conpressor
l[imter on CL versions

Frequenci es : 50 Mz - 12.288 MHZ - 11.2896 MHz - 14.7456MHz
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1.3. AUXILIARIES:

The FCC IDs for all equipnment, plus description of all cables used in the tested
system are:

Trade Mark - Model Number FCC ID Description Cable description
(Serial number)
DIGIGRAM ES8 MIC * IGTESS8MIC Ethernet Audio St andard power cabl e unshi el ded,

- TB bridges Et hernet FTP cabl es

- CL TB RS232 shi el ded cabl e

- XIR M cr ophone audi o i nputs

- CL XLR i nes, shiel ded.

GPI O wires, unshi el ded

DIGIGRAM ES8 OUT IGTESS Ethernet Audio St andard power cabl e unshi el ded,
(sn: 150. 00000050) bridges Et hernet FTP cabl es
DIGIGRAM ES8 IN Anal og audio INOUT Iines,
(sn: 150. 00000053) shi el ded.

* : Equi prent under test

1.4. RUNNING MODE:

For testing the EsS8 MIC, its Ethernet OUT port is sending signals to the IN port
of an ES8 OUT equipnent. Its Ethernet IN port is connected to an ES8 IN (not
powered, used as an auxiliary) in order to sinulate typical |oad on the port.

Anal og m crophone i nputs are connected to the audio port of the ES8 OUT.

See figure#l for wiring diagram

N 2
® Et her net

L ES8 MIC (EUT)
24
GPI O
ouT N : RS232
Et her net
230V/ 50Hz ouT ES8 | N ( OFF)
N
N I N A ES8 OUT (ON)
230V/ 50Hz

8x m crophone inputs |ines
Connected on audio port of the ES8 OUT

Figure 1

1.5. I/O CABLES:
- 3x Power cord, unshielded: 1.5m 5EUT and auxiliaries)
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- 1x Shielded serial RS232 cable, SubD9 connector: 1.5m
- 2x Ethernet FTP Cat5e (shielded) cable: 3m

- 8x XLR cords, shielded : 2m

- 8x GPIO wires, unshielded: 1m

1.6. EQUIPMENT MODIFICATIONS:

No equi pment nodification has been necessary during testing to achieve conpliance
to Class B levels. The unit tested was representative to a production unit.

2. Radiated emission data

2.1. TEST SET-UP:

Mai ns: 230V/ 50Hz
The equi pnment under test and auxiliaries are set on a non-conducted table of 80cm
hei ght, above the ground pl ane.

The installation of EUT is identical for pre-characterization neasures in a 3
nmeters full anechoic chanmber and for neasures on a 10 nmeters Open site.

2.2. TEST EQUIPMENT:
Test Equi pnent from 30MHz to 1GHz on 10 neters open site:

Equipment Company Model Serial
Spectrum Anal yzer HP 8568B 2732A04140
Quasi - Peak adapt er HP 85650A 2811A01136
RF Pre-sel ector HP 85685A 2833A00773
Bi coni cal Antenna EMCO 3104C 9401- 4636
Log Periodic Antenna EMCO 3146 2178
Absor bi ng cl anp LUTHI MDS21 2826
Absor bi ng cl anp R&S 85024A 194. 0100. 50
OATS

EMCO 1050, 6 neters hei ght antenna mast & EMCO 1060, 3 neters di ameter Turntabl e.

A 10 neters Open site |ocated in SNMEE Actions Mesures - \oiron ( FRANCE)

Nr 3046-FCC May 24th and 25th, 2004 page 4 /12



| B g8 g l8

L=

Pre-scan, test Equi pnent from 30MHz to 1GHz:

Equipment Company Model Serial

EMC Anal yzer HP 8591EM 3536A00384
Anplifier HP 8447F H64 3113A06394
Ant enna (30MHz- 1GHz) CHASE CBL6111A 1628

Absor bi ng cl anp LUTHI MDS21 2826

Absor bi ng cl anp R&S 85024A 194. 0100. 50

2.3. TEST SEQUENCE AND RESULTS:

2.3.1.Pre-characterization at 3 meters

FCC ID : | GTES8M C

A pre-scan of all the setup has been perforned in a 3 nmeters full anechoic

chanber .

The di stance between EUT and antenna is 3 neters. Test is perforned in horizontal
(H) and vertical (V) polarization, and on 4 faces of the EUT. See bel ow for graph

exanpl es.
ES8 M C nodels with XLR or Term nal block connectors, with or
are tested in the 3 neters anechoi c chanber.

RADIATED EMISSIONS - DIGIGHAM

wi t hout CL option

Oper : Laurent CHAPUS
Spec : EHN 55022 Class B

Em!i;‘[fig“ [dBuv] Tyrpe : RBadiated Phase: Neutral
FO.0 < r-Ref
Limit keyp:
50.0 — en2Zb-6_lu
3
. 2

30.0 Ilr! B

"'h.ll-l.-u
1000
-30:0 100.0

Start: 20000 Frequency [MH=z]

Stop: 1000000 Dewvice : ES8 WMIC =LA

10:23-34 24 May 2004 Serial #: 165000000040 [180"° W]

Graph [30MHz-1GHz] ES8 MIC XLR
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BADIATED EMISSIONS - DIGIGRAM

Dper : Laurent CHAPUS
e Spec : EM 55022 Class B
Em!';[f'g“ [dB uY] Type - Radiated Phase: Meutral
FO.0O < v-RHef
Lk kew:
50.0 en2?2b-6_1lu
4
u [
30.0 F;.,. {;}
i 3 7
10.0
-10.0
100.0
Start: 30000 Freguency [MH=z]
Stop: 1000000 Device - ESE MIC THB
10:08:11 24 May 2004 Serial #: 16600000002 [180™_w)
Graph [30MHz-1GHz] ES8 MIC TB
RADIATED EMISSIONS - DIGIGRAM
Oper - Laurent CHAPUS
R Spec - EM 55022, Class B
Em!l;[flgﬂ [dBuYw] Type - RBadiated Phasze: Meutral
FO_O < v-Ref
Limikt kep:
S0.0 = ey enzZbh-6_1u
EERF]
b |
30.0
i TaR M lﬂl{l"f‘l e |
Y| e
10.0
-10.0
1000
Start: 30000 Frequency [MHz]
Stop: 1000000 Dewvice : ESS MWMIC CL LR
11:35:57 24 May 2004 Serial #: 16700000002 [180° %]
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BADIATED EMISSIONS - DIGIGRAM

Oper : Laurent CHAPUS
Spec - EN 55022 Class B

Em!iilslifiﬂun [dBwuv] Type : Radiated Phase: NMeutral
Fo.o < w-Ref
Limikt keyp:
S50.0 3 en22b-6_1lu

-10.0

1000
Start: 30000 Freguency [MHz]
Stop: 1000.000 Device - ES8 MIC - CL THE
09:09:-59 24 May 2004 Serial #: 16800000002 [180"_%)

Graph [30MHz-1GHz] ES8 MIC CL TB

2.3.2.Characterization on 10 meters open site from 30MHz to 1GHz

The product has been tested according to ANSI C63.4-(1992+2000), Cl SPR22-
1997/ Al: 2000/ A2: 2002 and EN55022: 1998/ Al: 2000/ A2: 2003. Radi ated em ssions were
nmeasured on an open area test site. A description of the facility is on file with
t he FCC.

The product has been tested with 230V/50Hz power line voltage, at a distance of
10 nmeters from the antenna and conpared to the CISPR 22 Class B limts.
Measur ement bandwi dth was 120kHz from 30MHz to 1GHz.

Antenna height search was perforned from 1Im to 4m for both horizontal and
vertical polarization. Continuous linear turntable azinuth search was perforned
with 360 degrees range.

I nterconnecting cables and equipnments were nmoved to position that nmaximzed
em ssion. A summary of the worst case emissions found in all test configurations
and nodes is shown on clause 2. 3. 1.

Frequency list has been created with anechoi c chanber pre-scan results.
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2.3.3.Qualification results - ES8 MIC CL TB

Frequency 1list has been created wth anechoic chanber pre-characterization
results.
Measurements are perforned i n QUASI - PEAK det ecti on.

No Frequency Qpeak Lmt  Qpeak Qpeak-Lmt Angle Hgt Pol Tot Corr. Comments
(MHz) (dBuv/m) | (dBpV/m) (dB) (deg) | (cm) (dB)

1 71.089 30.0 24.0 -6.0 51 187 \% 9.2

2 147. 453 30.0 27.8 -2.2 274 104 \% 14.7 Wor st mar gi n
3  225.009 30.0 17.3 -12.7 106 106 \% 14. 2

4 | 475.019 37.0 28. 4 -8.6 178 178 H 20. 8

5  500.024 37.0 28.9 -8.1 244 244 H 21. 4

6 540.674 37.0 26.3 -10.7 192 192 H 21.9

7  575.033 37.0 32.1 -4.9 303 303 \% 22.3

8 675.017 37.0 30.1 -6.9 129 129 H 24.5

9 | 725.011 37.0 34.2 -2.8 242 242 \% 25. 4

10 750.017 37.0 32.5 -4.5 220 220 \% 25.7

11 761.877 37.0 30.9 -6.1 224 224 \% 25.8
Results: COMPLY.
2.3.4.Qualification results - ES8 MIC CL XLR
Frequency 1list has been created wth anechoic chanber pre-characterization
results.
Measurements are perforned i n QUASI - PEAK det ecti on.

No Frequency Qpeak Lmt| Qpeak Qpeak-Lmt Angle Hgt Pol Tot Corr. Comments

(MHZ) (dBuv/m) = (dBpV/m) (dB) (deg) (cm) (dB)

1  68.598 30.0 24.8 -5.2 182 101 \Y, 9.6

2 | 147. 447 30.0 25.9 -4.1 278 101 \% 14. 7

3 575.002 37.0 34.8 -2.2 18 162 H 22.3 Worst margin
4  625.019 37.0 34. 1 -2.9 127 163 H 23.2

5  675.008 37.0 28.7 -8.3 194 117 H 24.5

6 | 725.010 37.0 31.3 -5.7 346 218 \% 25. 4

7 | 775.041 37.0 31.2 -5.8 309 213 H 25.9

Results: COMPLY.

2.4. Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor,
and subtracting the Amplifier Gain (if any) from the neasured readi ng. The basic
equation with a sanple calculation is as follow

FS = RA + AF + CF — AG

WWher e FS = Field Strength
RA = Receiver Anplitude
AF = Antenna Factor
CF = Cabl e Factor
AG = Anplifier Gain
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Assunme a receiver reading of 52.5dBuV is obtained. The antenna factor of 7.4 and
a cable factor of 1.1 is added. The anplifier gain of 29dB is subtracted, giving
a field strength of 32 dBuv/ m

FS =525+ 7.4 + 1.1 - 29 = 32 dBuV/ m

The 32 dBuV/ m val ue can be mathematically converted to its corresponding |level in
uVv/ m

Level in pvV/m= Common Antilogarithm[(32dBuv/ m/20] = 39.8 pyv/m

3. Conducted emission data

The product has been tested according to ANSI C63.4-(1992+2000), Cl SPR22-
1997/ Al: 2000/ A2: 2002 and EN55022: 1998/ Al: 2000/ A2: 2003.

The product has been tested with 110V/ 60Hz power |ine voltage and conpared to the
CISPR22 Class B limits. Measurenent bandw dth was 9kHz from 150kHz to 30MHz.

Measurement was initially nade with an HP-8591EM Spectrum Anal yzer in peak node.

This was followed by a Quasi-Peak, i.e. CISPR neasurenent with the Rohde &
Schwarz ESH3 receiver for any strong signal. If the average linmt is met when
using a Quasi-Peak detector, the EUT shall be deened to neet both linmts and

nmeasurement with the average detector is unnecessary.

The Peak data are shown on the following plots. Quasi-Peak and Average
neasurenments are detailed in a table with frequencies and | evel s neasured.

I nterconnecting cables and equipnent's were noved to position that nmaximzed
em ssion. A summary of the worst case enissions found in all test configurations
and nodes is shown on the follow ng page.

3.1. TEST SET-UP:
Mai ns: 110V/ 60Hz
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The equi pnment under test with its auxiliaries are set 80cm above the ground
reference plane on a non-conducting table. The distance between the EUT and the
LISN i s 80cm

The di stance between the EUT with its auxiliaries and the vertical plane is 40cm
The EUT is powered through a LISN (neasure - 50W / 50uH) and auxiliaries are
powered by anot her LI SN

The di stance between the EUT and each auxiliary is 10cm

3.2. TEST EQUIPMENT:

Equipment Company Model Serial
EMC Anal yzer HP 8591EM 3536A00384
Test receiver Rohde&Schwar ESH3 872079/ 117

z
Transient Limter HP 11947A 3107A01596
LI SN(auxi |l iary) EMCO 3810/ 2SH 9511-11821628
LI SN( measur e) Tel enet er TGrbH NNB 9511-11821628
50W / 50pH El ectronis 2/ 16
Far aday room Raypr oof 4854

3.3. TEST SEQUENCE AND RESULTS:

Measures are perforned on line 1 and neutral of the power supply of each of the
ES8 I N and ES8 out equi pnent.
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3.3.1.Line conducted emission data (110V/60Hz) on ES8 MIC

CONDUCTED EMISSIONS - DIGIGRAM

Oper : Laurent CHAPUS
Spec : EM 55022, Clas= B

Emission [dBuv] Type : Conducted Phase: L1
110.0
90.0 < Y-Ref
Limit keyp:
FO.0 enZbav_lic
]
0.0
1
20.0 g
L 8L o e e
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30_000 Device : ESBMICCL TB
10:02:40 25 May 2004 Serial #: 168 00000002 [(230vac/D0Hz)
ES8 MIC - Line Ll
Num Freq. Peak Q-Peak QP limit QP delta Average AVG Limit AVG Delta Comment.
) [MHZ] [dBpV] [dBpV] [dBpV] [dBpV] [dBpV] [dBpV] [dBpV]
1 0. 160 39.01 29.08 65. 4 -36.32 17.00 55. 4 -38.4
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3.3.2.Neutral conducted emission data (110V/60Hz) on ES8 MIC

CONDUCTED EMISSIONS - DIGIGRAM

Oper : Laurent CHAPUS
Spec : EM 55022, Clas= B

ET_:‘_iISuSiSﬂ [dB ] Type : Conducted Phasze: Meutral
90.0 < Y-Ref
Limit keyp:
FO.0 enZbav_lic
[~
0.0
1
20.0
R Ll e ot sttt ekt
10.0
1.0 10.0
Start: 0.150 Frequency [MHz]
Stop: 30_000 Device : ESBMICCL TB
09:59:16 25 May 2004 Serial #: 168 D0DDDOODZ [120Vac/60HZ)
ES8 MIC - Neutral
Num Freq. Peak Q-Peak QP limit QP delta Average AVG Limit AVG Delta Comment.
) [MHZ] [dBpV] [dBpV] [dBpV] [dBpV] [dBpV] [dBpV] [dBpV]
1 0. 160 37.79 29. 65 65. 4 -35.75 17. 14 55.4 -38.26
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