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Digital IF Spectrum Display EP090 sup-
ports the monitoring of complex signals
with commercial receivers in the VLF

through SHF bands. EP090 comprises
a long ISA module operated in a stan-
dard PC together with the software 
supplied. The module may be connect-
ed to the IF and AF inputs of almost any
receiver. Special software drivers are
available for Rohde & Schwarz re-
ceivers such as ESM500, ESMC or
EK895/EK896. For precise measure-
ments an external reference signal can
be applied, derived from an ESMC for
example. 

EP090 performs four different tasks:
rapid search for RF signals in a fre-
quency band up to 1 MHz with high
resolution down to 0.1 Hz and high
sensitivity. Thanks to the combination 
of analog and digital receiving tech-
niques, scan speeds of 1 MHz/s can
be obtained in spite of high resolution
of 450 Hz for instance. Frequency-
occupancy records show short-term
and long-term variations in the RF band
and can be output on a high-resolution
printer. Signal analysis uses a digital
signal processor to display the frequen-
cy spectrum and its variations with time
in a waterfall display at a rate of up 
to 200 spectra per second (FIG). All

main receiver settings can be made 
on EP090, including automatic center-
ing of FSK signals. 

Even experienced users of monitoring
systems will appreciate EP090 when it
comes to assessing signals with unusu-
al modulation. The panoramic display
is also indispensable for segmentation
of signals in a densely occupied en-
vironment: the center frequency and
bandwidth for the receiver can thus be
set even in the presence of co-channel
interference. 

Dr. Klaus Rieskamp
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Analyzing radio signals with
Digital IF Spectrum Display EP090

Waterfall display of three simultaneously re-
ceived signals in 10-kHz channel (from left): 
FSK, ARQ, morse

Communication signals with a few mouse clicks
Universal signal generators, which pro-
vide the required test signals simply
and precisely, are needed for the 
development and production of base
stations, handies and chip sets used by
all communication systems. Software
SME-K2 presented in this article simpli-
fies the setting of Signal Generator
SME [1– 3] to different signals and 
greatly enhances its usability.

Program SME-K2 runs under Windows
on any industry standard PC and can
be operated entirely by a mouse. 
Hook-up to SME is preferably via the
IEC/IEEE-bus interface but is also pos-
sible on one of the RS-232-C interfaces
provided in any PC. The integrated
help function makes working with the
program especially easy: clicking the
corresponding box with the righthand

mouse key calls up the context-sensitive
help text.

After selection of the communication
system (GSM, DCS1800, DCS1900
and IS-136 are currently available) 
and traffic route (uplink or downlink)
the required modulation data are set 
by clicking the mouse. Communication
between base and mobile stations is by
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TDMA (time division multiple access).
This means that traffic is divided into in-
dividual time slots or bursts. Time slots
are displayed according to the commu-
nication system selected. They can be
switched on or off and provided with
the desired burst data by clicking on
one or more time slots. All important
burst types stipulated by standards are
taken into consideration by the pro-
gram. For the GSM, DCS1800 and
DCS1900 systems these are normal
burst, frequency- correction burst, dum-
my burst and access burst for example
(FIG 1). Operation is analogous for 
IS-136 (NADC). The uplink and down-
link signals of this system have a dif-
ferent structure, which is naturally also
allowed for by Program SME-K2. Burst
types uplink, downlink, shortened, bit
pattern, random, file input, etc are
available. It is of course possible for
NADC to set all eight combinations
made up of three full-rate and up to six
half-rate channels (FIG 2).

The sync words specific to each com-
munication system can be selected in
the program and are inserted at the 
correct position within the bursts. For
testing the error tolerance of receivers,
these sync words can also be changed
specifically bit by bit. The data fields
contained in the bursts can be filled
with different bit patterns, which can 
either be entered by the user or formed
by predefined pseudo-random bit se-
quences (PRBS) with lengths of 29–1 or
215–1. Loading bit patterns from saved
files is also possible. Depending on
configuration of SME with Data Gen-
erator SME-B11 or Extended Memory
Option SME-B12 the total length of the
signal can be up to 8192 or 1048 560
bits. A noteworthy feature of PRBS
is that each PRBS is contin-
ued in the next associated time slot. If
these sequences are selected for sever-
al time slots, they are shifted in time.
When Extended Memory Option 
SME-B12 is used, a PRBS of length
29–1 can be set so that the sequence 
is continuously repeated. This setting 
is especially useful for BER measure-
ments.

Selection of the communication system
and traffic route also determines the 
assignment of channel number to fre-
quency set in SME. In Program SME-K2
the frequency is preferably set by enter-
ing a channel number, conversion to
the associated frequency being per-
formed automatically with due consid-
eration of the selected communication
system. It is also possible to enter the
frequency direct, which simplifies tests
at the receiver IF for example. The SME
output level can also be set in Program
SME-K2 in units common for SME such
as dBm, dBµV, mV and µV.

The time response of bursts is stipulated
within relatively narrow limits. Program
SME-K2 automatically sets this time 
response correctly. For test purposes it
is also possible to make the correspond-
ing changes separately for the positive-
going and negative-going edges of the
signal burst. All program settings can
be saved in the PC and recalled as re-
quired. When programming SME the
user can select whether only the fre-
quency and level, the type of modula-
tion (in this case SME is completely set
to the corresponding communication
system), the modulation data or all pa-
rameters are to be set. If a complete 
setup is selected, manual control of
SME is no longer required. After set-
tings have been transferred to SME, the
setups including modulation data can
be stored by simply clicking the mouse
on one of the 50 save/recall memories
provided in SME, where they are
retained even if the unit is switched off.
Thus, different SME settings together
with associated modulation data can
be predefined. They can simply be
called up again at a later time even if
no PC is connected.

Albert Winter
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FIG 1 GSM uplink signal with different bursts in
time slots 0 (normal burst with training sequence
TSC0), 2 (synchronization burst) and 4 (fre-
quency-correction burst). Signal in time slot 2 is
transmitted with reduced power.

FIG 2 NADC uplink signal in time slots 1 and
3, all channels are set to half-rate.


