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|:| ultiple-input, multiple-output (MIMO)
radio technology is gaining momentum
and ités becoming a reality with the advance-
ment of the IEEE 802.11n WLAN standard.
Even though version 2.0 of the 802.11n draft
standard was approved in March, there is alot
of pre-n equipment available in the market.
MIMO technology signiycantly increases
throughput without increasing power or band-
width. The increased complexity of MIMO
WLAN chipsets may increase the production
line test cost, which adds cost to the ynal
product. This is an unacceptable outcome
because the WLAN consumer market is not
ready to embrace higher costs. So the chal-
lenge rests with manufacturing test equipment
vendors to improve MIMO test times without
sacriycing performance or quality.

There are several manufacturing test equip-
ment vendors in the market who provide
MIMO WLAN solutions ranging from legacy
to new test methodologies. Hence, it is impor-
tant for WLAN manufacturers to select a test
methodology that does not add any additional
test time to the legacy system.

Four different test methodologies can be
used for testing MIMO WLAN chipsets and
products:

1. Multiple vector signal generators
(VSGs) and vector signal analyzers (VSAS)
test solution.

2. One-box VSG and VSA solution plus
combiner and fast switch.

3. One-box VSG and VSA solution plus
combiner.

4. One-box VSG and VSA solution plus
fast switch.
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In the multiple VSG and VVSA test solution,
each receiver and transmitter pair of the device
under test (DUT) is connected directly to its
own VSG and VSA pair. The transmitters
and receivers can be tested one at a time, all
simultaneously or in any other combination.
Using this conyguration, key MIMO param-
eters can be measured, e.g., power, spectrum,
transmitter impairments, including transients
and transmit chain interactions, transmitter
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quality indicator EVM, RF chain isolation,
and receiver sensitivity.

Figure 1 shows the multiple VSG and VSA
test solution like the LitePoint IQnxn test solu-
tion for a 3 x 3 conyguration, testinga 2 x 3
DUT. When testing the DUT transmitters, the
VSAs of the test system are active. Each trans-
mitter is connected to its corresponding VSA.
Data capture is performed for all transmit
chains simultaneously and the captured data
from the VSAs is routed to a comprehensive
software package for analysis. With this test
system and a comprehensive analysis software
combination, the quality of each transmitter
and their interaction with each other can be
analyzed in detail. The VSA analysis also
includes a full data demodulator that helps
verify that the transmit signal is correctly
constructed, a feature that is helpful during
development. Verifying the CRC checks the
correctness of the demodulated packet data.
The packet data can be saved to a yle for
comparison with the transmitted data.

Using this test system, any combination of
transmitters can be active. The dynamic com-
bination of multiple VSAs and comprehensive
analysis software can measure the following
transmit parameters in a single capture:

é Tx power throughout the packet;

A Tx channel response and spectral patness
of each transmitter;

A Tx isolation between transmitters;

A Tx frequency variations;

A Tx 1/Q imbalance, phase and amplitude,
each transmitter;

A Tx local oscillator (LO) leakage, each
transmitter;

A Tx signal quality or EVM for each
transmitter;

A Tx phase noise, each transmitter and
combined;

A Tx compression, each transmitter, by
showing the CCDF;

A Tx power variation during the packet;

A Tx symbol clock offset;

A Tx mutual packet alignment in time; and

A Tx payload veriycation.

When measuring the DUT receivers, the
VSGs of the multiple VSG and VGA test
solution are active. Each receiver is connected
to its corresponding VSG. The test control
software loads the waveforms into all VSGs,
individually sets the RF signal level for each
VSG and the RF frequency common to all
VSGs. The multiple VSG and VSA test system
can be set up to transmit the loaded waveform
inan endless loop or for a user-speciyed num-
ber of transmissions. The waveforms sent by
a VSG can either be from a single transmitter
using an ideal channel, from a single transmit-
ter using a multipath channel, or from multiple
transmitters each with its own multipath
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