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1. System test configuration

1.1. Justification

The system was configured for testing in a typical fashion (as a custoner would
normal ly use it).

ES8 OUT and ES8 IN are tested individualy.

VWhile testing the ES8 IN, an ES8 OUT equipnent is necessaire and is being considered
as an auxiliayry for the test.

VWhile testing the ES8 OUT, an ES8 IN equipnent is necessaire and is being considered
as an auxiliayry for the test.

Et her sound ES8in and ES8out equi pnent are connected together in normal use in order
to make a chain and to distribute audio channels with an Ethernet |ink.

1.2. HARDWARE | DENTI FI CATI ON:

Equi pmrent Under Test (EUT): ES8 OUT Sn : 0051
ES8 IN Sn : 0053
XLR and Term nal Bl ock nodel s

| nput / out put
- 1x Mains power input 100V/230Vac 50Hz
- 1x Ethernet IN (100 Miits/s)
- 1x Ethernet OUT (100 Mits/s)
- 1x RS2332
- 2x GPIO 8-points term nal block connectors (General Purpose |nput/Qutput)
(4 optocoupled inputs and 4 relay outputs)
- 8x Anal og audi o outputs on ES8 OUT (XLR-3 or term nal block connectors)
- 8X Anal og audio inputs on ES8 IN (XLR-3 or term nal block connectors)

Frequenci es : 50 MHz - 12. 288 MHZ - 11. 2896 MHz - 14. 7456 VHz

1.3. Auxiliaries

The FCC IDs for all equipnent, plus description of all cables used in the tested
system (including inserted cards, which have grants) are :

Trade Mark — Model Nunber FCC ID Description Cabl e description
(Serial nunber)

D G GRAM ES8 QUT * | GTES8 Et hernet Audio Standard power cabl e unshi el ded,
(sn: 0051) bri dges Et hernet FTP cabl es
DG GRAM ES8 I N * RS232 shi el ded cabl e
(sn: 0051) Anal og audi o I NV OUT l'ines,
XLR and term nals bl ock nodel s shi el ded.
GPl O cabl es, unshi el ded
D G GRAM None 1/ 0O Load box Standard power cable (only for earth
(sn: none) connecti on)

* . Equi prent under test
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1.4. Running node :
ES8 OUT and ES8 IN are tested individualy.

ES8 OUT tested : For testing the ES8 QUT, its Ethernet IN port is receiving signal
from the OUT port of an ES8 IN equipnent. Its Ethernet OUT port is connected to an
IN port of an ES8 OUT (not powered, used as an auxiliary) in order to sinulate
typical |load on the port.

Anal og outputs are connected to the |oad box (13k?).

See figure#l for wiring diagram

ES8 IN tested : For testing the ES8 IN, its Ethernet OUT port is sending signal to
the IN port of an ES8 OUT equipnment. Its Ethernet IN port is connected to an ES8 IN
(not powered, used as an auxiliary) in order to simulate typical |oad on the port.
Anal og i nputs are connected to the | oad box (477?).

See figure#2 for wiring diagram

N2
® FROM
ES8 OUT ( EUT)
IN
our
Et her net
ES8 IN (ON)
our
ES8 OUT ( OFF)
IN
Et her net
8x Anal og audi o output lines
Connected on | oad box

Fi gure #1
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\|/
® TO
ES8 I N (EUT)
IN
ouTr
Et her net
ES8 I N (OFF)
ouTr
ES8 OUT (ON)
Et her net
8x Anal og audi o inputs lines
Connected on | oad box

Fi gure #2

1.5. 1/0O cables

- 1x Power cord, unshielded : 1.5m

- 1x Shielded serial RS232 cable, SubD9 connector : 1.5m
- 2x Ethernet FTP Catb5e (shielded) cable : 5m

- 8Xx XLR cords, shielded : 2m

- 8 GPIOwires, unshielded : 0.7m

1.6. Equi prent nodifications

No equi pnent nodification has been necessary during testing to achieve conpliance to
Class B levels. The unit tested was representative to a production unit.
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|2. Radi at ed eni ssi on data

2.1. SET-UP

Mai ns: 230V@O0Hz

The equi prent under test is set on a non-conducted table of 80cm height, above the
ground plane. Equipnent used as an auxiliairy is set on the floor (in order to
mnimzed its own radiated em ssion)

The installation of EUT is identical for pre-characterization neasures in a 3 neters
full anechoi c chanber and for measures on a 10 nmeters QOpen site.

2.2. TEST EQUI PMENT
Test Equi pnrent from 30MHz to 1GHz on 10 neters open site:

Equi pnent Company Model Seri al Cal i bration Due
Spectrum Anal yzer HP 8568B 2732A04140 May, 2005
Quasi - Peak adapter HP 85650A 2811A01136 May, 2005
RF Pre-sel ector HP 85685A 2833A00773 May, 2005
Bi coni cal Antenna EMCO 3104C 9401- 4636 May, 2004
Log Periodic Antenna EMCO 3146 2178 May, 2004
Absor bi ng cl anp LUTHI MDS21 2826 Sept enber, 2003
Absor bi ng cl anp R&S 85024A 194. 0100. 50 Sept enber, 2003
Tube ferrite LUTHI MDS101 4485 Sept enber, 2003
OATS May, 2004

EMCO- 1050, 6 neters height antenna mast & EMCO- 1060, 3 neters dianeter Turntable.
A 10 nmeters Open site located in SMEE Actions Mesures - Voi ron ( FRANCE).
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Pre-scan, test Equi pnment from 30MHz to 1GHz:

Equi pnent Conpany Mbdel Seri al Cal i bration Due

EMC Anal yzer HP 8591EM 3536A00384 Mar ch, 2004
Amplifier HP 8447F H64  3113A06394 May, 2004

Ant enna (30MHz- 1GHz) CHASE CBL6111A 1628 May , 2004

Absor bi ng cl anmp LUTHI MDS21 2826 Sept enber 25" |, 2003
Absor bi ng cl anmp R&S 85024A 194. 0100. 50 Sept ember 25'" |, 2003
Tube ferrite LUTHI MDS101 4485 Sept ember 25'" |, 2003

2.3. TEST SEQUENCE AND RESULTS

2.3.1.Pre-characterization at 3 neters

A pre-scan of all

The di stance between EUT and antenna is 3 neters.
(V) polarization,

and verti cal
exanpl es.

ES8 IN and ES8 OUT nodels with XLR or

neters anechoi ¢ chanber.

EMISSIONS RAYONMEES - DIGIGRAM

Emizszion [dBuv]

90.0

F0.0

50.0

30.0

10.0

-10.0

and on 4 faces of

Ter nm nal

the setup has been performed in a 3 meters full
is performed in horizontal (H)
the EUT.

Test

Oper :
Spec :
Type :

anechoi ¢ chamber.

See below for graph

bl ock connectors are tested in the 3

Laurent CHAPUS
EN 55022, Clas=s B
R adiated

Phase: Meutral

« rY-Ref
Limit keyp:
enZ2Z2b-6_llu
| 4 +F
4T 5 A
i
Ly 7 gl I||
ey
100.0
Start: 30000 Frequency [MH=z]
Stop: 1000000 Dewvice : ES 8 OUT

09:54:11 18 Apr 2003

Nr 2730-FCC

Graph [30MHz- 1GHz] ES8 OUT — XLR connectors

Senal #: 0051 [180°.¥]
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EMISSIONS RAYOMHNEES - DIGIGRAM

Oper : Laurent CHAPUS
o Spec - EN 55022, Class B
Emizsion [dBuY] Type : Radiated Phase: Meutral
F0.0 < r-Ref
Limit keyp:
50.0 enZ22b-6_llu

30.0
1
LT . .ﬁ., | :
10,0
-10.0
100.0
Start: 30000 Frequency [MHz]
Stop: 1000,000 Dewice - ES 8 IM
10:47-46 18 Apr 2003 Senal #: 0053 (180" V)]
Graph [30MHz-1GHz] ES8 IN — XLR connectors
EMISSIONS RAYOMMEES - DIGIGRAM
Oper : Laurent CHAPUS
L Spec : EN 55022, Class B
Emizzion [dBuv] Type : Radiated Phase: Meutral
90.0
F0.0 < W-Ref
Limit key:
50.0 en22b-6_llu
30.0
10.0
-10.0
100.0
Start: 20,000 Frequency [MHz]
Stop: 1000_000 Device : ES 8 OUT [Terminals block)
08:-47-33 18 Apr 2003 Serial #: 0051 [180".%)

Graph [30MHz- 1GHz] ES8 OUT — Terni nal bl ock
Nr 2730-FCC April 18th and 23rd , 2003
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EMISSIONS RAYONMNEES - DIGIGRAM

Oper : Laurent CHAPUS
Spec : EM 55022, Clazs B

Emission [dBuY] Type : Radiated Phase: Heutral
F0.0 < ¥-Ref
Limit keyp:
50.0 en22b-6_llu
b
30,0 13 |‘.2 '; T
. L . 1
iRk 3
YT AL I
10,0
-10.0
100.0
Start: 30,000 Frequency [MHz]
Stop: 1000000 Dewvice : ES 8 IM [Terminals block]
08:12:34 18 April 2003 Serial #: 0053 [180°.V]

Graph [30MHz- 1GHz] ES8 IN — Terminal bl ock

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

The product has been tested according to ANSI C63.4-(1992), ClSPR22-1997/Al:2000 and
EN55022: 1998/ Al1: 2000. Radi ated Enission were neasured on an open area test site. A
description of the facility is on file with the FCC.

The product has been tested with 230V@OHz power |ine voltage, at a distance of 10
meters from the antenna and conpared to the CISPR 22 Class B linmits. Measurenent
bandwi dth was 120kHz from 30MHz to 1GHz.

Ant enna hei ght search was performed from 1m to 4m for both horizontal and vertical
pol ari zation. Continuous Ilinear turntable azimuth search was performed with 360
degrees range.

I nterconnecting cables and equipnent's were noved to position that maxim zed

em ssion. A summary of the worst case emissions found in all test configurations and
nodes is shown on clause 2.1.
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Frequency |ist has been created with anechoi c chanber pre-scan results.

ES8 IN results

Frequency QPeak Lnt QPeak QPeak- Lnt Angl e Pol Hgt Tot Corr Comment s
(MHz) (dBuVv/ m (dBuV/ m (dB) (deg) (cm (dB)
)

147. 464 30.0 21.8 -8.2 210 \% 338 15.1
175. 023 30.0 25. 4 -4.6 235 \% 107 18.1
225. 026 30.0 25.8 -4.2 212 H 385 15.6
250. 031 37.0 25.0 -12.0 308 H 373 15.5
500. 036 37.0 34.5 -2.5 176 \ 104 22.1
577.543 37.0 31.8 -5.2 233 H 250 23.2
589. 812 37.0 29. 4 -7.6 190 \% 241 23. 4
614. 410 37.0 35.5 -1.5 184 H 193 23.9

ES8 OUT results

Frequency QPeak Lnt QPeak QPeak- Lnt Angl e Pol Hgt Tot Corr Conment s
(MHz) (dBuVvV/ m (dBuV/ m (dB) (deg) (cm (dB)
)
174. 986 30.0 23.6 6.4 217 \% 398 18.1
225. 027 30.0 23.6 6.4 285 H 349 15.6
500. 035 37.0 33.8 3.2 136 H 222 22.1
614. 410 37.0 35.4 1.6 224 H 156 23.9

2.4. Field Strength Cal cul ation

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

FS = RA + AF + CF — AG
Wher e FS = Field Strength

RA = Receiver Anplitude

AF = Antenna Factor

CF = Cabl e Factor

AG = Anplifier Gain
Assune 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 =52.5 + 7.4 + 1.1 — 29 = 32 dBuV/ m

The 32 dBuV/ m value can be mathematically converted to its corresponding level in
pV/ m

Level in pv/m = Comon Antilogarithm [(32dBuv/ m)/20] = 39.8 pvim
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|3. Conduct ed eni ssi on data

The product has been tested according to ANSI C63.4-(1992), ClSPR22-1997/Al:2000 and
EN55022: 1998/ Al: 2000.

The product has been tested with 110V@OHz power |ine voltage and conpared to the
CISPR22 Class B limts. Measurement bandwi dth was 9kHz from 150kHz to 30MHz.

Measurenent was initially made with an HP-8591EM Spectrum Anal yzer in peak node. This
was followed by a Quasi-Peak, i.e. CISPR neasurenment with the Rohde & Schwarz ESH3
receiver for any strong signal. If the average limt is nmet when using a Quasi-Peak
detector, the EUT shall be deened to neet both lints and measurenent with the
average detector is unnecessary.

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

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

3.1. SET-UP
Mai ns: 110V/ 60Hz

The equi pment under test with its auxiliaries are set 80cm above the ground reference
pl ane on a non-conducting table. The distance between the EUT and the LISN is 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
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3.2. TEST EQUI PMENT

Equi pnent Conpany Mbdel Seri al Cal i bration Due

EMC Anal yzer HP 8591EM 3536A00384 Mar ch, 2004

Test receiver Rohde&Schwar z ESH3 872079/ 117 May, 2005

Transient Limter HP 11947A 3107A01596 May, 2004

LI SN(auxi liary) EMCO 3810/ 2SH 9511-11821628 Decenber 12'" 2003
LI SN( measur e) Tel enet er TGrbH NNB 9511-11821628 Sept ember 13'" , 2003
50W / 50uH El ectronis 2/ 16

Far aday room Ray pr oof 4854 none

3.3. TEST SEQUENCE AND RESULTS

Measures are perfornmed on line 1 and neutral of the power supply of each of the ES8
IN and ES8 out equi pnment.

3.3.1.Line conducted em ssion data (110V@OHz) on ES8 OUT

EMISSIONS COMDUITES - DIGIGRAM

Oper : Laurent CHAPUS
Spec : EN 55022, Class B

Emission [dBuV¥] Type : Conducted Phase: L1
110.0
90,0 < v-Ref
Limit key:
70.0 enZZbav lic
—
50.0
30,0 | I'-..-‘n,.,lh'-,.
[ O
10 || |
1.0 10,0
Start: 0,150 Frequency [MHz]
Stop: 30,000 Device : ES 8 OUT
15:54:27 23 Apr 2003 Sernal #: 0051 [110¥ac/60Hz)

ES8 OUT — Line L1

Num Freq. Peak Q Peak QP limt QP delta Aver age AVG Limt AVG Del t a Comment .
[MHz] [dBuv] [dBuv] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]
1 0.170 34.13 25. 3 64.0 -38.7 16. 25 54.0 -37.75
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3.3.2.Neutral conducted em ssion data (110V@OHz) on ES8 OUT

EMISSIONS CONDUITES - DIGIGHAM

Oper : Laurent CHAPUS
Spec - EN 55022, Claz= B

EI_IIlilsgigﬂ [dBuv] Type : Conducted Phase: Neutral
90.0 < Y-Ref
Limit key:
0.0 en2Zbav.lic
[~
50.0
I |
3[."] | i |
Lo
10.0
1.0 10.0
Start: 0,150 Frequency [MHz]
Stop: 30,000 Dewvice - ES 8 OUT
15:42:07 23 Apr 2003 Serial #: 0051 [110vac/60Hz]

ES8 OUT — Neutral

NUM Freq. Peak QPeak QP Ilimt QP delta Aver age AVG Limt AVG Del ta Comment .
[MHz]  [dBuV] [dBuv] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]
1 0. 160 33. 66 25.6 64.0 -38.4 17. 24 54.0 -36. 76

All other frequencies shown are transients — No QP or avererage signal found.
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3.3.3.Line conducted em ssion data (110V@OHz) on ES8 I N
EMISSIONS CONDUITES - DIGIGRAM
Oper : Laurent CHAPUS
o Spec : EN 55022, Class B
Emizsion [dBuV] Type : Conducted Phase: L1
110.0
90.0 « v-Ref
Limmt key:
0.0 en22bav.lic
[~
50.0
|
30.0
“"'I"'-,-.,\e'w'ww’l,rfn,-
10,0
1.0 10,0
Start: 0150 Frequency [MHz]
Stop: 30000 Device - ES 8 IN
16:06:45 23 Apr 2003 Serial #: 0053 [110%ac/60Hz]
ES8 IN — Line L1
Num Freq. Peak Q Peak QP limt QP delta Aver age AVG Limt AVG Del t a Comment .
[MHz] [dBuv] [dBuv] [dBuVv] [dBuV] [dBuV] [dBuV] [dBuV]
1 0.170 34.13 27.0 64.0 -37.0 16. 62 54.0 -37.38
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3.3. 4. Neutral conducted em ssion data (110V@OHz) on ES8 IN
EMISSIONS CONDUITES - DIGIGRAM
Oper : Laurent CHAPUS
o Spec : EN 55022, Class B
Emizsion [dBu¥] Type : Conducted Phase: Neutral
110.0
90,0 < v-Ref
Limit key:
F0.0 en2?bav. llc
‘_\_"‘-\-\.
50,0
30.0
Ao
10,0 |
1.0 10.0
Start: 0,150 Frequency [MHz]
Stop: 30,000 Dewice : ES B IN
16:14:56 23 Apr 2003 Senal #: 0053 [(110Wac/60HZz)
ES8 I N — Neutral
NUMm Freq. Peak Q Peak QP limt QP delta Aver age AVG Limt AVG Delta Commrent .
[MHz] [dBuv] [dBuv] [ dBuV] [ dBuV] [ dBuV] [ dBuV] [ dBuV]
1 0.170 33.8 26.1 64. 0 -37.9 17. 6 54.0 -36.4
End of Tests
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