ADIVIC TCX series RF Recorder T est System
REAL-TIME RF RECORDER/REGENERFOR WIRELESS TEST SYSTEM

Product Features

! Frequency range 10MHz to 2.5GHz
I 20MHz Real-time Bandwidth

I 50MS/s sample rate

I 14 bits resolution - Recording

I 16 bits resolution - Regeneration

I Noise density down to -165dBm/Hz

! RF real-time recorder

I Support record approximate to 320 minutes
I Trigger recording function

I Recording Data Regenerate
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ADIVIC TCX series RF Recorder T est System

Intr oduction

The TCX series(RF
RECORDER & TEST SYSTEM)
from Adivic is the only
instrument which is capable of
RF signal real-time capture and
record function. The real-time
capture and record function could
capture RF signals of various
modulation schemes.

TCX series provide excellent
capacity of vector frequency
spectrum analyzer for frequency
ranging from 10MHz to 2.5GHz.
It can be configured according to
high performance measurement
capacity and multi-function
feature. Unique and
comprehensive high-performance
solutions offer R&D and
manufacturing engineers in
wireless communications,
aerospace, military industry and
defense. TCX series serves a
leading-edge combination of
flexibility, speed, accuracy,
analysis bandwidth, and dynamic
range providing complete user
solution.

TCX series with outstanding
acquisition capability for RF data
is the only measurement
equipment with large radio
frequency signal recording ability
in market for frequency from
10MHz to 2.5GHz, which
including large range of
commercial frequency spectrum.
It features the function of data
acquisition for post signal
processing of field test,
supporting the capacity of trigger
acquisition. Its front panel
provides replaceable high speed
storage mobile kit. When the
equipment is mounted to 19 inch
standard rack, the high speed

storage kit can be easily replaced.
It can record for up to 5 hours,
increasing the recording time by
replacing the storage kit
according to the application.

Function

RF Recorder
RF recorder can support
hardware module for frequency
spectrum from 10MHz to
2.5GHz. The input signal strength
is up to +10dBm, satisfying
various wireless communication
application. RF recorder can
support large range of digital or
analog modulation signal in
frequency spectrum. According to
different modulation standard, the
bandwidth of acquisition 20MHz
can record and analyze main
channel signal, adjacent channel
signal and distortion signal. It can
also give name to and record data
for each single recording.

Trigger Recording function
TCX series supports trigger
recording function to capture

transient, error signal, encryption
signal, interference signal, low
duty-cycle or other difficult-to-
capture signals. It can easily
monitor signal appearance/
disappearance or change in
amplitude, frequency, and more
while the instrument user is
working on another task. Trigger
parameters such as frequency,
bandwidth, and signal level can
be set for different monitor
purposes.

Recording Data

Regeneration
Recording Data Regeneration
function regenerates captured
stream supporting output
frequency from 10MHz to
2.5GHz. Signal output range is
up to 13dBm. Recording Data
Regenerate can support most of
the digital or analog modulation
signal in the spectrum. The
resolution of RF signal
generation is 16 bits. The vector
signal generator can also generate
various digital modulation signals
independently, and support
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trigger generation capability. It
can generate data based on
different triggering levels and
frequencies, suitable for the
generation of interference source
for certain purpose. It can also
generate stream at specified
frequency and gain.

Application Field

Wireless Commerial Field

Testing
For wireless commercial
products, they have to fit the
condition of field test, also called
market conformance. Customers
usually have to invest a lot for
instrument equipments to
simulate the distortion in real
environment such as power level,
phase, frequency, bandwidth,
modulation signal, BER, white
Gaussian noise, multi-path
fading, Doppler effect, short
delay echoes, long delay echoes,
outside the guard interval, and
impulsive noise interference. The
test for distortion and

performance under controllable
situations can usually held in lab.
However these simulations
limited to present lab
environment is unable to
represent the complex real
environment in field test. TCX
series RF data acquisition
function can record the signal in
real environment and create a
field signal environment in lab by
data regeneration. This function
helps to avoid the mistaken
judgment results by the limitation
of field test and lab, saving the
time to market and increasing the
performance of product.

Err or Analysis
For wireless station operator or
academic research institutes that
have great need for analyzing the
reaction of transmitting and
environment interference in real
RF environment, TCX series RF
data acquisition function can be
used to monitor signal in
transmitting process and the
occurrence of error segment.
Further more; trigger acquisition
function can acquire the error

segment for post-process in lab. It
can also file the data, providing
important material for post
analysis, modulation technology
development in the future.

Monitoring and Analysis
In wireless communication
environment, in order to ensure
the safety and integrity of
transferring information, a code
encryption or a sophisticated
modulation scheme would be
induced. For military or
government usages, the
protection would be more
complicated. TCX series RF data
acquisition system can take
advantage of other analyzing
equipment combined with
manual trigger acquisition or
automatic trigger acquisition to
make a complete record for
confidential data. It can analyze
and decode the data in post-lab
process when the codes cannot be
decoded due to environment or
technical reasons.

Digital TelevisionVirtual
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Fielding Testing
Adivic cooperates with Digital
TV Labs in the UK to provide the
Digital Broadcasting Signal
Virtual Field Testing via Adivic
TCX series solution. Through its
continuous field tours across
Europe, Digital TV Labs is
building a large library of RF

recordings from some of Europe's

most challenging sites. Using
spectrum analysis at the test sites,
analog and digital interferers are
also measured, so these can be
played back simultaneously with
the RF recordings to ensure a
faithful reproduction of the real
RF spectrum

characteristics. DVB-T and
DVB-H front-ends can now be
tested against a huge library of
RF recordings in hours rather
than weeks, ensuring that
receivers operate correctly in
marginal signal conditions. Tests
are completely repeatable to
allow any issues to be quickly
understood and resolved.

¥ Customer Electronics

Application Test
Commercial Electronics Test
Mobile phones and pager
Wireless LAN
Bluetooth
Commercial radio
Digital television

¥ Data RecorderSupport

Communication Standard

Application
WLAN 802.11b/g
WiMAX
ZigBee
Bluetooth
RFID
GSM
WCDMA
CDMA2000
TDS-CDMA
WiBro
TETRA
DVB-T/H
ATSC
MediaFLO
DMB-T
STiMi
ADTB-T
CDTB-T
BDB-T
SMCC/COFDM

DAB

T-DMB

ISDB-T
NTSC/PAL/SECAM
FM/AM/RDS

Wi-Fi Phone

Others




2.5 GHz RF Signal Analyzer TCX-3000R Specifications

Frequency

Frequency range ..........ooeevvveveveieneiiinnnnnnneeeenns 10MHz to 2.5 GHz
Real-time bandwidth..............ccccooviiiiiiiiinnnn.n. 20 MHz

Resolution bandwidth (RBW)..........cccoevviineeen, Fully adjustable (1 Hz to 1IMHz)
Temperature stability ...........ccooooiiiiiiiiiinn, +20 ppb max

Initial achievable accuracy............ccccccveeieeennn. +50 ppb max

AGING 1ot +100 ppbl/year

LocKiNg range .......cveveeeeeeiiiciiiiiieiee e >+ 0.5 ppm

Lock time to ext frequency reference .............. <10s

Warm-up time (typical) ........ccoovveeiiiiiniieniinee. 15 minutes

Selectivity (60 dB : 3 dB).....uueeveeiieiaiiiiiiiiine <2.5 (Flat Top) <4.1 (7 Term Blackman-Harris)
Spectral purity (noise sidebands) at 100 MHz, minimum

1 KHZ OffSel..cciiiiiiiiiiicicc <-80 dBc/Hz

10 KHZ OffSet.....ccoviiieiiiciecec e <-90 dBc/Hz

30 KHz Offset......cccvviiiiiiiiieeeeee e, <-95 dBc/Hz

100 kHz offsetEEEEEEEE........ EE <-1 10 dBc/Hz

1 MHz offsetEEEEEEE........ EEEE<-120 dBc/Hz

Sideband spurs

> 10 kKHz offSet......ccocvieiiiiiiiicccc <-70 dBc

< 10 KHZ OffSet.....cccviiiiiiiiiiicecc e <-55 dBc

Amplitude

Input signal range ..........cooovvieeeeiiiiieeeieee <10 dBm

Maximum safe input power (continuous)......... +20 dBm

Maximum DC input voltage ..........ccoeeevvvvnnneen. 0VvDC

Relative accuracy (to 100 MHz, 15 to 35 %C)

< 2 GHz, calibrated............c.coovvcivviviiineieeeen, +0.75 dB, +£0.5 dB typical
> 2 GHz, calibrated...........coovveeiie +1.25 dB, £0.9 dB typical
Absolute accuracy (15 to 35 %C)

< 2 GHz, calibrated...........cccooviiiiiiiiiiiiiiieeee, +1 dB, =0.6 dB typical

> 2 GHz, calibrated...........ccooooiiiiiiiiiiiiiee, +1.5 dB, 1 dB typical
Group delay variation............cccccvveeeveeeeeeenenenns +15 ns max

1 dB gain compression

I0MHZtO L GHZ oo >0 dBm

1102 7GHZ .o, >2 dBm

DC levels up to £25 VDC at input will not damage the instrument; however, high transient currents from
low impedance DC step voltages at input can cause damage.

Spurious Response
2nd-order harmonic distortion (single -30 dBm tone)

I0OMHZ t0 2.7 GHZ oo, <-80 dBc (IIP2> +50 dBm)
3rd-order Intermodulation distortion (two -30 dBm tones, > 200 kHz separation)
I0MHZ 101 GHZ .ovveiiiicee e <-80 dBc (IIP3> +10 dBm)
1102.7 GHZ oo <-85 dBc (IIP3 > +12 dBm)

Input-related spurs

Signal level = -30 dBm, 0 dB attenuation

SE5EMHZ .o <-70 dBc
SEMHZ oo <-60 dBc
Residual response related spurs

Input terminated, 0 dB input attenuation

SEMHZ (oo <-100 dBm
SEMHZ oo <-80 dBm
Noise density

IOMHZ t0 1 GHZ cooveiieiiiiiiieeeeeeeee s <-165 dBm/Hz
LTt0O2GHZ i <-164 dBm/Hz
21025 GHZ oo <-160 dBm/Hz
Inputs

RFE INPUL o 500hm , AC-coupled N female
VSWR (input attn = 10 dB)

100 KHZt0 L GHZ ..ovviiiieiiiieeiieeeee <1.3:1
1t02.7GHzZ oo <151
Maximum safe input level ........ccccccveeeiiiininns +20 dBm
Maximum DC input voltage ............ccceevvvvnnnnn. +10V
Trigger

Recording delay after trigger ........ccccovviiveeiiiiieeee <0.5 sec



IF Band

RESOIULION. ...ceiiiiiiiiiicece e 14 bits

SAMPIE...cc i 50MS/s

Storage

SEOTAGE et 3 hours or 1.5 hours minimum
Calibration

INterval .....ooooiiii e 1 year

Environment

Warm-up time ......ceeeeeieieieee e 20 minutes

Operating temperature...........cccveeeeieiieeeeeecenen. 0to 50 iC

Storage temperature .........ccccccovviiiiiiiiiiiennenenn. 20to 70 iC

Relative humidity..........ccooccveiiiiiiiieinne 10 to 90%, noncondensing

Certifications and Compliances
CE Mark Compliance

2.5 GHz RF Signal Generator TCX-3000T Specifications
Frequency Characteristics

FreqUENCY range ........oooiiiiiiiiiiiiiies e ee e 10MHz to 2.7 GHz
Real-time bandwidth (Digital vector modulation bandwidth) ..................c.ccee. 20 MHz
Warm-up time (typical) ........ccooevvviveeiieeeeeries 30 minutes

Aging

Peryear.....ccccooiiiii 1110-7

Perday ... 11109

Initial achievable accuracy............cccccceveieeennn. 5110-8

Spectral purity
Phase Noise
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Offset From Carrier (Hz)
Typical Phase Noise at 1 GHz with Real-Time Bandwidth <10 MHz

Spurious Responses

Second harmonic (>10 MHz) 0 to 55 iC .......... < D45 dBc

Output third-order distortion (IMD) (two -6 dBm tones, >200 kHz apart) ......... <P86 dBc typical

Residual spurious response (no input signal, 0 dB attenuation/maximum power level, excluding LO feedthrough) ... <b
80 dBc typical

Harmonic and spurious reSponse.................... D105 dBm typical
Output-related spurious
response (NoNharmonic) .........ccccvvveeeeeeeneeennnn. D80 dBc maximum

RF Output Characteristics
Output POWET FANJE .....ccevvviieeeeeeeeeee e e -145 dBm to +13 dBm minimum



Voltage Standing Wave Ratio (VSWR)

10 MHZ 10 2.3 GHZ .cveviiiiiiicciieccce <1.6:1
231027 GHZ ..o <171
Output Power Level (dBm) Typical Noise Floor(dBm/Hz)

-57 -158

-50 -167

-40 154

-30 -147

-20 -140

-10 -130

0 -120

10 -110

Overload protection on RF output

Maximum reverse RF power .............ccccuveeee. 4 W maximum
Maximum DC iNpUt..........ccccciviiiiireeee e +50 VDC
Trigger
Generation delay after trigger ........ccccccevvvveeeennn <0.5 sec
IF Band
RESOIULION.....oiiiiiiiiiicee e 14 bits
SAMPIE. .o 50MS/s
Storage
SEOTAGE. e i i 3 hours or 1.5 hours minimum
Calibration
Calibration ...........eeeeeiiiieiiiee e 1 year
Environmental
Operating Environment
Operating temperature ..........ccccccvveeeeeennn. 0 to +55 jC (Meets IEC-60068-2-1 and IEC-60068-2-2)1
Relative humidity..........ccccceveeeeiiiiiiiiinee, 10 to 90%, noncondensing (Meets IEC 60068-2-56)
Altitude (indoor use only) ..........occcvvvienneen. 0 to 2,000 m (at 25 jC ambient temperature)
Storage Environment
Ambient temperature ........ccccceeeeeeeiiiiiinnns -20 to 70 iC (Meets IEC-60068-2-1 and IEC-60068-2-2.)
Relative humidity.........cccocoveieiieieeiins 5 to 95%, noncondensing (Meets IEC-60068-2-56.)
Shock and Vibration
Nonoperational Shock ...........cccocveeieinnne. 30 g peak, half-sine, 11 ms pulse
(Meets IEC-60068-2-27. Test profile developed in accordance with MIL-PRF-28800F.)
Random vibration Non-operating.............. 5to 500 Hz, 2.4 grms

(Meets IEC-60068-2-64.Non-operating test profile exceeds the requirements of MIL-PRF-2880F, Class B)
Certifications and Compliances CE Mark Compliance

Safety

This product is designed to meet the requirements of the following standards of safety for electrical equipment for
measurement, control, and laboratory use:

¥ |EC 61010-1, EN 61010-1

¥ UL3111-1, UL 61010B-1

¥ CAN/CSAC22.2 No. 1010.1

Electromagnetic Compatibility

EMISSIONS....ccoiiiiiiiiieieee e EN 55011 Class A at 10 m FCC Part 15A above 1 GHz

IMMUNILY oo EN 61326:1997 + A2:2001, Table 1

EMC/EMI c.oooooiiiiiieeee e CE, C-Tick and FCC Part 15 (Class A) Compliant



Option TCXBU TCX3000T TCX3000R TCXRHW TCXRSW  Storage kit
Application
RF recorder ! I I ! I
10M-2.5GHz
RF Regeneratot ] I | I |
10M-2.5GHz
I . must option

Order Information

TYPE Main item Description

TCX BU TCX Base * Pentium M 760 2.0G
* 512MB DDR2 RAM
Mobility Storage Rack
10.4” TFT LCD Touch Panel
10/100/1000 Ethernet
2 x USB 2.0 port
Touch Pad Keyboard

TCX 3000T TCX-3000 RF Regenerator *  RF output frequency 10MHz —
2.5GHz
Output signal range -102dBm -
+10dBm
Sample Rate S0M/s
16 bit Resolution
20MHz Band Width

TCX 3000R TCX-3000 RF recorder * RF input frequency 10MHz —
2.5GHz
Input Signal range -97dBm -
+20dBm
Sample Rate S0M/s
14 bit Resolution
20MHz Band Width

TCX 3000RT TCX-3000 RF Recorder /Regenerator * RF output frequency 10MHz —
2.5GHz
Output power -102dBm - +10dBm
Sample Rate S0M/s
16 bit Resolution
20MHz Band Width
RF input frequency 10MHz —
2.5GHz
Input Signal range -97dBm -
+20dBm
Sample Rate S0M/s
14 bit Resolution
20MHz Band Width



TCX RHW RFG/RFR HW * 100M bytes / Sec Data rate
*  Support to 4 terabytes storage ca-
pacity

TCX RSW RFG/RFR * Recorder Function
* Regenerator Function
File Editor / Export / Scramble /
Name Editor
Data View
Trigger Recording
Spectrum view

TCX SK1 Large Storage Kit 1 1 terabytes storage
*  Support Recorder/Generator
Stream to 160 minutes
Not support mobile recording

TCX SK2 Large Storage Kit 2 * 2 terabytes storage
*  Support Recorder/Generator
Stream to 320 minutes
Not support mobile recording

TCX MSK Mobile Storage Kit * 640 Gigabyte storage
*  Support Recorder/Generator
Stream to 100 minutes
Support mobile recording
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Asia Sales Representative Sales Distributor :

m DNEBERRAE
Asia DigiComm Co.,Ltd.

7F.,NO.801,ZHONGZHENG RD.,
ZHONGHE CITY ,TAIPEI COUNTY235 , TAIWAN
TEL: 02-82266768 FAX: 02-82267566
EMAIL : SALES@ADCC.COM.TW WEB : WWW.ADCC.COM.TW
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