MOBILE RADIO

When manufacturers purchase test
tools, the manufacturing costs of
Bluetooth®* modules are an impor-
tant consideration. Increasing inte-
gration means falling sales prices,
which, in turn, means ever tighter
budgets for testing. To meet this
trend, Rohde & Schwarz offers two
economical Bluetooth RF testers

for production — the R&S®CBT and
the R&S®CBT 32. Both instruments
contain the same high-quality and fast
T&M technology but are designed for

different applications.

More information and data sheet
at www.rohde-schwarz.com
(search term: CBT)

* The Bluetooth word mark and logos are owned
by the Bluetooth SIG, Inc., and any use of such
marks by Rohde & Schwarz is under license.
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FIG1 The Bluetooth RF Production Tester R&S®CBT for laboratory use.

For laboratories and production

The R&S®CBT is designed primarily for
development and secondarily for produc-
tion. It occupies four height units and 7/8
the width of a 19" rack, and it features
control elements and a large colour dis-
play (FIG 1).

In contrast, the R&S®CBT 32 (FIG 2)
occupies only two height units and is
a full 19" in width. It is lower in price
and is designed solely for production.
Of course, you can also connect it to
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an external monitor for tasks such as
debugging remote control operations.

Both testers (here collectively referred
to as the R&S®CBT) support the entire
Bluetooth frequency range of 2402 MHz
to 2495 MHz at a channel spacing of

1 MHz and levels between —90 dBm and
0 dBm. They provide tests for power,
modulation and bit error ratio for the
various frequency hopping schemes
specified in the Bluetooth standard. To
allow quick adjustments of Bluetooth
modules in preproduction, the testers


http://www.rohde-schwarz.com

contain not only a generator but also a
universal power meter and a frequency
counter.

For remote control, the testers pro-

vide both a GPIB (IEEE 488/IEC 60625)
and an RS-232-C interface. At no extra
charge, Rohde & Schwarz also offers
the R&S®CBTGo Windows™ software,
which enables you to easily create com-
plex measurement sequences. Thus,
you can quickly and conveniently carry
out and evaluate a number of test sce-
narios specified in the standard. These
two Bluetooth testers support almost all
receiver and transmitter tests stipulated
by Bluetooth specifications 1.1 and 1.2.

The R&S®CBT is always the
master

To set up a connection, the R&S®CBT
and the DUT must be made “aware” of
each other. You can do this either by
using the inquiry protocol or — to save
even more time — by manually set-
ting the device address (BD address) of
the DUT. If you are operating several
R&S®CBT testers, you can also set dif-
ferent BD addresses for each one. This

enables you to test several DUTs side-by-
side without them affecting each other if

limited shielding is used, for example.

The R&S®CBT always serves as the
master of a connection. It allows you to
set up a connection with the DUT either
in ACL mode (asynchronous connection-
less link) or by immediately activating
the test mode. You can then activate the
various submodes, i.e. Audio, Park, Hold
or Sniff.

You do not need any special test adapt-
ers since every Bluetooth device sup-
ports ACL-mode connections, and the
R&S®CBT can also determine power and
frequency accuracy in this type of con-
nection.
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If your DUTs support the standard host
controller interface (HCl) protocol via

a serial interface, Rohde & Schwarz
offers the R&S®DUTControl software
as a download. This software enables
you to change the DUTs to the vari-
ous submodes without having manu-
facturer-specific test adapters. Many
DUTs also support a variety of different
audio codecs but do not allow activation
via the RF interface. R&S®DUTControl
enables you to activate the required
audio mode even in these cases.

Typical tests

The production of Bluetooth modules
usually includes checking various RF
parameters and making any necessary
corrections (such as adjusting the trans-
mitter power). In most cases, the DUT's

transmitter power is tested and the mod-

ulation is analyzed. You can also deter-
mine the RF spectrum that is used.

The R&S®CBT's modern concept enables
you to measure the power and perform
modulation analysis at the same time by
using a combined measurement appli-
cation. You can typically perform a com-

plete RF test in less than three sec-
onds. Such a test involves measuring the
transmitter power and essential modu-
lation characteristics by evaluating ten
DH5 packets on each of three channels.
If you also need information about the
receive quality of the DUT (RX test), the
test will take a total of four to five sec-
onds. These measurement times also
include connection setup time.

To determine receiver quality, the
R&S®CBT offers measurements for bit
error ratio (BER) and packet error ratio
(PER), plus an automatic BER search rou-
tine for determining the typical sharp
increase in bit errors starting at a spe-
cific low level.

The R&S®CBT spectrum measurement
consists of two applications. The OBW
measurement, also known as the —20 dB
measurement, determines the DUT's
occupied bandwidth. The ACP mea-
surement determines adjacent channel
power. These measurements are par-
ticularly important given the steadily
growing market for instruments of the
+20 dBm power class. At these power
levels, instruments with impure RF can
significantly impair signals for other

Fig. 2 Size comparison of the R&S®CBT and R&S®CBT 32.
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users who are operating at the same fre-
quencies nearby (FIG 3).

By implementing a “dirty Trans-

mitter” (dirty TX) in the R&S®CBT,

Rohde & Schwarz now offers for the first

time a mixture of signal impurities in

accordance with the Bluetooth specifica-

tion. Dirty TX defines several RF param-

eters that intentionally create impurities

in the transmit signal of the production

tester both statically and dynamically:

@ Frequency offset from the start of a
packet (250 kHz)

© Modulation index (0.20 to 0.44)

@ Symbol time error (+20 ppm)

@ Sinusoidal frequency drift across the
entire TX packet

The modulation index is calculated from
the ratio of the frequency deviation of
the R&S®CBT to a deviation of 500 kHz.
For example, a modulation index of
0.2 indicates a frequency deviation of
110 kHz for the tester’s transmit signal.

The R&S®CBT provides two dirty TX
tables: a fixed one in accordance with
the Bluetooth specification and one

FIG3 OBW spectrum of a typical Bluetooth DUT with PRBS data.

derived from the fixed table which you
can modify. The ten rows of these tables
are superimposed on the transmit signal
one row at a time in 20 ms intervals.

As an alternative to these tables, the
R&S®CBT also allows you to statically
define the three key parameters (FIG 4).

Further details

If the test mode is active for a DUT, you
can set the packet type and the cor-
responding payload size using the
R&S®CBT. The supported packet types
are DH1, DH3, and DH5, with a payload
of 0 bytes to 339 bytes. You can also
set the transmitted data pattern. The
R&S®CBT provides predefined data pat-
terns (“1010", “0000", etc, user-defined)
plus two pseudo-random sequences
(static and dynamic). The data pattern
selected controls the volume of valid
results that the instrument determines.
For example, choosing the data pattern
“1111" would not yield any valid conclu-
sion about the DUT's frequency devi-
ation since the deviation remains con-
stant for the entire payload of the data

burst. FIG 5 shows the evaluations that
are possible for each data pattern. To
determine the initial frequency accuracy,
the R&S®CBT requires only the four-bit
preamble of a Bluetooth packet (content

“1010"), which has a duration of only

4 s (FIG 6).

To test audio applications, the R&S®CBT
can set up a synchronous connection-
oriented (SCO) link with the DUT in addi-
tion to the ACL connection. The quality
of audio processing in the DUT can be
checked using external generators and
audio analyzers. Internally, the R&S®CBT
supports three Bluetooth audio codecs:
CVSD, A-law and p-law. For audio tests,
the AF signal is coupled in and out via
two BNC connectors on the front panel
of the instrument.

The R&S®CBT can switch a DUT to one
of the three power-saving modes Park,
Hold or Sniff at the press of a button

or via a remote control command. This
enables you to determine the reduc-
tion in power consumption — one of the
critical components in battery-operated
devices — by using an external measur-

FIG4 Dirty TX table in accordance with the Bluetooth specification.

Bluetooth spectrum Bluetooth Receiver Quality
dB Maxlevet 50 dBm Normal Hopping Scheme: Europe/USA Al Channels Band- B Dirty Transmitter - Specification Complient Table
+00 width ~ e BER
kso [se 5 ]
i 100 ~Spac Table Ofiset Modulation Index Syrib. Tiene Error Applica
| 150 Set1 75 wHz 028 =20 ppm TestSe
|-200 r\\| ql“’h 0 Set2 14 w1z 0.30 =20 ppm Analyzer
250 M v W J Set3 -2 e 029 20 pom Vet
300 Setd 1 wHz 032 20 pprm
Lssol ALY | o \MWJ ] Set5 39 033 20
- =060 -0.40 =020 +0.00 +0.20 +0.40 +0.60 +0.80 Seth 0 wi 034 ~20 P I
- 4,2 gBm Emission Peak Set7 - 42 wiz 029 =20 ppm
L i TH Sets 74 iz 031 =20 pem Slave Sig1
[ -0391 MHz cCur | 0.865 MHz Cur. | 0.473 MHz Setg - 19 iz 028 - 20 ppm
Set10 =75 wHz 035 20 ppt
| -0.390 Mz A | 0.826 Mz Avwg. | 0.436 mHz Drift Sh
| -0.388 Mz Max | 0.732 Mz Max | 0.345 mHz
@ il
Current Channel Statistic Count
Menus Menus
Testmode | Hopping l pattern ! Packet | Length of ™ | Dirty Tt | I

News from Rohde & Schwarz

Number 182 (2004/11)



FIG 6 Frequency accuracy in an ACL connection within the 4 ps preamble.
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ing instrument. The R&S®CBT can also
send user-defined data to the DUT via
the ACL connection. Thus, each man-
ufacturer can send any commands to

its instrument in order to activate spe-
cial DUT functions such as controlling an
LED of a headset or adjusting RF param-
eters via software.

In Power Control mode, the R&S®CBT
sends commands to the DUT by means
of the link manager protocol (LMP) in
order to increase or decrease the output
power in accordance with specifications.
At each step, the R&S®CBT displays the
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difference. If saturation occurs, a mes-
sage appears via a dialog window.

All measurements can be performed
using normal frequency hopping as well
as with reduced channel utilization:

@ All channels: hopping covering all
channels defined in the specific
scheme

@ Simultaneous: hopping covering five
different channels via the reduced
hopping method defined in the stan-
dard

@ Single: measurement of a single
channel
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You can check the DUT quality across
the entire Bluetooth frequency range by
using both the “All channels” method
and the function for stopping measure-
ments when limits are exceeded. You
can examine the results in closer detail
by using the graphical analysis feature
in the modulation and power measure-
ment menus. You can zoom in at any
resolution between 1/16 of a timeslot
and five timeslots. Both RX and TX mea-
surements can be performed by means
of the channel utilization explained
above (FIG 7).

As a special bonus for users of
the “big brother” R&S®CMU 200,
Rohde & Schwarz developers have pro-
vided the R&S®CBT with complete emu-
lation of the R&S®CMU 200 remote con-
trol command set. This allows you to
use the same control software in labo-
ratories and production lines that have
mixed equipment. Of course, this emula-
tion does not cover the expanded capa-
bilities that the R&S®CBT offers when
compared to the Bluetooth option in the
R&S®CMU (e. g. dirty TX).

Robert Macketanz

FIG7 Modulation measurement, stopped when limit exceeded.
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