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With recent developments in new absorber materials, 
5-meter anechoic chambers emerge as alternative 

facilities for the new EMC test standards. 

DAVID SEABURY 
IBEX Group, Long Valley, NJ 

TRADITIONAL 
CHAMBER SOLUTIONS 
As with most areas of technology, 
anechoic chambers have been im- 

proved with design changes and cost 
efficiencies. One example is tradi- 

tional urethane pyramidal absorbers, 
which have given way to ferrite tile 

grid and ferrite hybrid designs. 
A primary driver for the new de- 

velopments is the more stringent low 
frequency requirements for both ra- 

diated emissions and immunity test- 

ing. ANSI C63. 4 and the new EN50147 
delineate the volumetric test area for 
emissions testing from 30 MHz to 1 

GHz. IEC1000-4-3 and ENV50140 
specify the uniform field needed to 
certify a chamber for radiated immu- 

nity to the new European standards 
with starting frequencies at 26 MHz 

for some product groups. Construct- 

ing chambers with large cone absorb- 
ers to meet these new standards has 
become prohibitive. 

Traditional designs for both 3- 
and 10-m semi-anechoic chambers 
utilize pyramidal cones from 8 to 10 
feet in length. The large cone rooms 
are marginally suitable to meet the 
new chamber standards, but have a 
number of serious drawbacks. Cost 
and required shielded room size are 
the primary constraints. Large pyra- 
midal absorbers are heavy, difficult to 
manufacture with any attenuation per- 
formance consistency, and with their 

large mass, increase the risks associ- 
ated with fire. 

In the late 1980s, ferrite tiles be- 

gan to find acceptance in the Pacific 
Rim for small engineering chamber 
applications. These have evolved 

into broadband urethane/ferrite hy- 

brids and ferrite grid panels which 
meet the new test requirements. 

CURRENT 
FACILITY APPROACHES 
For the past few years most new 
chamber construction for commercial 
applications has considered three 
basic designs: Compact Anechoic 
Chambers (CACs) for compliant im- 

munity testing, and 3- and 10-m cham- 

bers for compliant emissions and 
immunity testing. Typical factors in 

deciding which approach to choose are 

cost, parent building constraints and 

product compliance requirements. 

COMPACTS 
A CAC which is compliant to IEC 
1000-4-3 costs between $120, 000 to 
$200, 000 depending on final size and 
options. The typical footprint for a 
CAC is 10' W x 23' L x 10' H, which 
provides the 1. 5 m x 1. 5 m field 

uniformity specified in IEC 1000-4-3. 
In many cases these immunity cham- 
bers are constructed slightly larger 
because of EUT size, or more com- 

monly to provide additional scan 
height to provide better pre-scan 
emissions measurements. With an 
overall facility height of 11 to 13 feet, 
a CAC can easily fit in most industrial 

buildings. 
The market popularity of the CAC 

is that at a reasonable cost, the owner 
has an IEC 1000-4-3 compliant facility 

with good' pre-scan emissions capabil- 

ity. The owner can then either obtain 
final emissions testing at an indepen- 
dent test house, or can further invest in 

Five-Meter Chambers: 
A Comprolmise Solution 

an Open Area Test Site (OATS) to 
complete the RF test requirements. 

THREE-METER CHAMBERS 
The cost for a 3-m chamber is substan- 

tially more than a CAC, but it provides 
for compliant FCC/ANSI emissions test- 

ing. Prices vary from $350K to $500K 
depending on options. A 3-m chamber 
is typically equipped with automated 
masts and turntables which add to the 

cost. A separate control room is also 

quite common. 
Three-meter chambers are larger 

as they must accommodate the 1- to 
4-m scan height of the receive an- 
tenna and a specified clearance for 
the ground plane for both FCC (ANSI) 
and CISPR emissions testing. Their 
typical footprint is 20' W x 30' L x 18' 

H. The critical dimension for a 3-m 

chamber is the height, which, when 
structural support and high hat light- 

ing is added, is about 18 to 19 feet. 
Again, this can be accommodated by 
many existing industrial buildings. 

Three-meter anechoic chambers 
can be used for compliant immunity 

for IEC and emissions testing for the 
FCC. As the path length is limited to 
3 m, measurement data must be ex- 
trapolated to 10 m for the European 
standards. At the lower frequencies, 
the lower path length to wave length 
ratio will cause greater measurement 
uncertainty. Many companies check 
critical frequencies on an OATS be- 
fore signing off on a product, espe- 
cially below 100 MHz. 

TEN-METER CHAMBERS 
Ten-meter chambers represent a ma- 

jor step-up in costs over the other 
chambers. The chambers can range 
from $1. 2 million to over $2. 0 million. 
Ten-meter chambers will meet all the 
certification requirements for both 
immunity and emissions testing. Un- 

fortunately, their size can be prohibi- 
tive for many parent building facili- 

ties. They require a footprint of 
approximately 60' L x 45' W. This 
varies with the absorber used and 
also the size of the ANSI test area. 

More restrictive is their overall 

height. For a 10-m chamber, height 
is not determined by the 1- to 4-m 

84 ITEM Update 1996 



SHIELDED ROOMS 

mast scan, but by absorber perfor- 
mance. Typical absorber performance 
as given by the manufacturers is shown 
at normal incidence and is the maxi- 

mum attenuation for that product. At 

off-angle incidences, all absorbers de- 
crease in effectiveness. With the 
longer path length of a 10-m cham- 

ber, reflected energy on side walls 

and ceilings are at a low angle of 
incidence. This forces the 10-m cham- 
ber design to an overall height of 
about 29 to 33 feet. This height is 

greater than is available in most in- 

dustrial facilities causing the 10-. m 

chamber to be housed in a dedicated 
custom constructed building. 

Certainly, cost in recent years has 
dominated many companies' deci- 
sions on what type of facility to build. 
CACs are the most common choice 
for those firms who are trying to limit 

work with outside test facilities. Three- 
meter chambers are good choices for 
firms that need to certify with the FCC 

or have large EUTs that require more 

space for testing than is available in a 
CAC. Each year a few 10-m chambers 
are constructed by larger companies, 
but the $1. 2 million-plus cost and 
large parent building requirements 
make this a very limited choice. 

the height for either a 5-m or 3-m 

chamber. This is normally not the 
case for a 10-m chamber. 

The primary cost factor in any 
anechoic chamber is the absorber 
material, which typically comprises 
more than 50 percent of the construc- 
tion cost. Since a 5-m chamber is only 
marginally larger than a 3-m chamber, 
the relative price increase is not as 
extreme as it is in the case of a 10- 
meter chamber. Only about 30 per- 
cent more absorber material is re- 

quired. The major cost elements 
(doors, filters, etc. ) of the RF shield- 

ing are common to both 3-m and 5-m 

constructions so that incremental in- 

crease also is minimal (Table 2). 
Although a 5-m path length is not 

specified by any current U. S. or inter- 

national standard, it does provide 
certain technical advantages over a 3- 
m chamber. For all absorber materi- 

als, the ANSI or quiet zone size of a 

chamber increases with chamber size. 
For larger EUTs or systems with mul- 

tiple components, the larger 5-m cham- 

ber accommodates larger diameter 
areas. The chamber shown in Figures 
1 and 2 provides a five-point ANSI 

diameter of 3 m at a 3-m path length. 
Figures 3 and 4 show performance of 
an existing 5-m chamber. The data 
shown is the worst case of the 20 
necessary scans for ANSI. This is 

normally for vertical polarization at a 
1-m transmit height. In this ferrite 

grid chamber, all ANSI scans were 
within a +/-3. 0 dB range for the 3-m 
diameter with the 3-m path length. 

Ghamb 

LeA 30 feet 

20 feet 

19 feet 

5::m::, :", . ::""':. :-', ::;; 

3 8 feet 

22 feet 

20 feet 

10". m 

60 feet 

40 feet 

30 feet 

Table 1. Comparison of Typical Chamber Sizes. 

Chembei' 

$450, 000 $580, 000 $1, 500, 000 

Table 2. Average Costs of Three Types of Emissions Chambers. 

THE FIVE-METER SOLUTION 
In the past year some companies have 
been opting for a compromise solu- 
tion in their choice of anechoic facili- 

ties: 5-m semi-anechoic chambers. 
Once again the decision drivers for a 
5-m chamber are cost/size and com- 
pliance requirements. Any company 
considering a 5-m chamber would be 
testing to FCC and CISPR emissions 
requirements, and to IEC 1000-4-3 for 
radiated immunity. 

With the new advances in hybrid, 
especially the new ferrite grid absorb- 
ers, the relative size of a 5-m chamber 
is only marginally larger than a 3-m 
chamber. The typical dimensions for 
the 5-m chamber is 38' L x 22' W x 20' 

H (Table I). This allows installation in 

most industrial buildings as with the 
3-m chamber. 

In many companies, available 
floor space can be an issue, but most 
structures have both the bay size and 

38' 

250-W METAL HALIDE 
WALLS, CEIUNG AND SECTION OF HI-HAT FIXTURES 
FLOOR TREATED WITH FERRITE ON CEILING (5 PLACES) 
GRID/HYBRID 
ABSORBERS 

X0 5 METE R RANGE LENGTH 
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Figure 1. Plan View of 5-m Semi-Anechoic Chamber. 
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38' 

12' 
t 

Control 
Room 

Figure 2. Elevation View of 5-m Semi-Anechoic Chamber 
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Figure 3. Performance of Existing 5-m Chamber in 20 to 300 MHz Range 
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Extending the ANSI certification 

path length to 5 m decreases the ANSI 
diameter. This smaller size varies de- 
pending on absorber type. For this 
chamber, the ANSI diameter at the 5-m 

path was 2 m. 
The main technical advantage of 

the 5-m path is in reduced measure- 
ment uncertainty over data taken in a 3- 
m chamber. All anechoic chambers 
provide a clean RF ambient compared 
to measurements taken on OATS, but 
measurement uncertainties still exist in 
a proper chamber. Instrumentation, 
cabling and connectors are factors in 
this uncertainty. The most significant 
errors are always associated with the 
broadband antennas which are used 
for both chamber certification and 

equipment testing. Even with . anten- 
. nas that are carefully calibrated. (see 
sidebar), difficulties arise with calibra- 
tion/measurement distances at 3 m at 
the lower frequency test req'uiremerits 
of both CISPR and ANSI. 

Ideally, antennas shbuld be cali- 
brated in a "free space" configuration. 
For frequencies at or near 30 MHz, the 
low path length to wave length ratio 
causes this increased uncertainty. Ad'- 

ditional measurement error can also be 
generated by the coupling of the an- 
tennas to the chamber walls, and beam 
width limitations which add to uncer- 
tainty with the 4-m scan height at the 
short 3-m path. Any measurement data 
taken at 3 or 5 m must be extrapolated 
to 10 m for acceptance by the Euro- 
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and the U. S. Compacts are cost- 
effective for immunity and pre-scan 
emissions with the second most com- 
mon choice being 3-m chambers. Ten- 
m chambers are costly and require 
special facilities to meet their height 
requirements. With the recent im- 

provements in absorber materials, the 
5-m chamber has become a new alter- 

native. They are moderately more 
expensive than 3-m chambers. They 
can be housed in most standard in- 

dustrial buildings. They also provide 
significant technical improvements 
over the standard 3-m chamber with 
increased test zone size, and improve- 
ment in measurement uncertainty. 

pean standards. The increased accu- 
racy of the 5-m data over 3-m data 
provides a greater margin of safety in 

final product certification. 

SUMMARY 
Certainly the new European Direc- 
tives have increased the construction 
of anechoic chambers both in Europe 

Fig uve 4. Performance of Existing 5-m Chamber in 300 to I, 000 MHz Range. 
DAVID SEABURYis thepresident ofboth IBEX 

GrouP Inc and CHASE EMC Inc. He has been 

involved in the design, construction and certifi- 

cation of many advanced anechoic facilities in 

North America, including three 5-meter cham- 

bers. C90838 76-4008. 
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