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CAUTION

dupma Mukpol/IAE Cucmemc JImd (MJIC) ocTaBnsieT 3a coboii MpaBo BHOCUTb MOObIE U3MEHEHWST U MpPeKpallaTh BbIMyCK U
nogaepxky mobbix M3genuin u NporpammHOro obecneveHusi, yNoMMHaeMblX B HacTosiLeM [OOKymeHTe, 6e3 kakoro-nnbo
npeaBapuTENbHOrO YBEAOMIEHUs,, €CMU MHOe cheunanbHo He oroeapusaetcs. MJIC pekomeHZyeT CBOMM  MOKynaTensim
Nnonb30BaTbCA MOAMMHHBIMK M CaMbIMW MOCINEAHUMUN BEPCUSIMU (OUPMEHHBIX UH(OPMaLMOHHBLIX [JOKYMEHTOB WM OCYLLECTBSTH
npeaBapuTernibHOE KOHCYNbTUMpOBaHWe C (vpMON nepen pa3melleHueM 3akasa, YToObl ObiTb YBEPEHHbIM, YTO HacTosiLast
MH(OPMaLIMS OCTOBEPHA Y MPUMEHVMA Ha TEKYLLMIA MOMEHT.

MIJIC rapaHTUpyeT KayecTBO M COOTBETCTBME TEXHUYECKMX MapaMeTpoB MOCTaBMSIEMOW NPOAYKUMW MPUBEOEHHON TEXHUYECKOW
cneumdukaumm. Besikoe TecTrpoBaHue 1 npoBepka NpoayKLMn Npon3BoaATcst hypMon B CTeneHn n obbemax, Heobxoaumbix Ars
NOAAEPXKN HacTosiLen rapaHTun. Kakoe-nvbo AoMonHUTEenbHOe TECTUPOBaHWE W MPoBepka NPoOyKLMM Ha COOTBETCTBUE APYrvM
TpeboBaHVsIM NPOBOASTCS NULLb W TOMBKO B CIy4asiX, BbIMOMHSIEMbIX MO crieLmarnbHbIM 3akasam, Unu Toraa, koraa aTo cneumansHo
oroBapuBaeTcsl.

MJIC He HeCeT HVKaKoW OTBETCTBEHHOCTVM 3a MNpPaBWUIbHOCTb (PYHKLMOHMPOBAHUA W pPaboTOCNOCOOHOCTL OOOpYAOBaHUSA W
nporpamMmMHoro obecnedeHusi, paspaboTaHHOTO U U3rOTOBMEHHOrO C NPUMEHEHWEM NPOAYKUMM (MNW OTAESbHBIX €€ KOMMOHEHTOB)
VpMbI, €CIN 3TO HE MOATBEMKAEHO cneumanbHbiM ypMeHHbIM cepTudomkarom MJIC.

Mpooykuma MJIC He npegHasHaveHa AN MPUMEHEHUst B annapartype, cuctemax WM usgenusix Onst  NoanepxXku
XusHugesitenbHocTu. [MpumeHerve npogykumm MJIC B Takom 0OOPYOOBaHWM KaTeropuyecku 3anpelleHo 6e3 cneuuwansbHOoro
NMCbMEHHOro noaTeepxeaeHusi ot MJIC unmn opurmHanbHoro cmpmeHHoro ceptudpmkara MJIC.

IMPORTANT NOTICE

HacTosiLwan npogykumst npegHasHaydeHa Ans Ucrnonb3oBaHWsl B cocTaBe NabopaTopHOro TECTOBOMO U Hay4YHO-UCCIIEA0BaTENBCKOrO
obopyaoBaHus. MJIC He HeceT OTBETCTBEHHOCTW 3a paboTOCMOCOOHOCTb HACTOSILLEN NpodyKuMM B COCTaBe OpYyroro Tuna
06opynoBaHUS W/MIN B OTIIMYHBIX OT CNELMMULIMPOBAHHBIX YCINOBUSX aKcnnyataumuu. [Npy NoBpeXaeHnsaxX HacTosLLEN NPOaYKLMK,
BbI3BaHHbIX €€ NPMMEHEHEM B COCTaBe ApYroro Tvna obopyaoBaHus W/vnm yCcroByin SKCMryaTtaumu, rapaHTuiHble obssarenscrea
aHHynupytoTcst 6e3 kakoro-nmbo Bo3MeLLieHst yLuep6a 1 PEMOHT NPOU3BOAUTCS 3a CHET MoKynaTensi.

HacTosilas npomykumsi reHepypyeT, WCMOMb3yET M MOXET U3MyvaTb PafMoYacTOTHYHO SHEPIUIO, KOTopas MOXET co3aaBaTb
pagvoYacToTHble MOMeXV A APYroi annapaTypbl, HECMOTPSl Ha BCE KOHCTPYKTMBHbIE M ApyrMe Mepbl, NPeanpuHsTble Anst
MVUHUMW3aLMM CO3aaBaeMblxX NMomex. OfHako, B Cryvyae BO3HWKHOBEHWS MOMEX A paboTbl Apyroi anmnapaTypbl MokynaTtenb
[OIDKEH CaM U 3a CBOW CYET MPUHSITb Mepbl OISt UX YCTPaHEHUS UMW YMEHbLLIEHNSI.

ITEMS OF LICENSE AGREEMENT

Hukakme 4acTW HacTosiLLero [OKYMEeHTa, annapatHble W MporpaMMHble 4acTW HacTosileld npoaykuum He MoryT 6ObiTb
peacceMbnMpoBaHbl, peTpaccuMpoBaHbl WU U3MEHEHbI C Lieflbl0 BOCCTAHOBMEHUS] U/WNW U3MEHEHWS! SEKTPUYECKOA CXEMb,
KOHCTPYKUMM, anroputma paboTbl MM NpuHUMNG OyHKLMOHMPOBaHUS ToBbiMM METOAAMM, BOCNPOM3BELEHbI, CKOMMPOBaHbI,
3aMOMHEHbI B apxvBax C BO3MOXHOCTbIO BOCNPOM3BEAEHUS!, a Takke nepedaHbl No cpeactsam CBA3W B Mobom Buae U nobbiMm
Metodamu, Oydb TO 9NEKTPOHHbIE, MEXaHWYecKue, KOomupoBarbHble, doTorpadmyeckue, 3anucbiBalowme wunu apyrue, 6e3
npeaBapuTenbHO BbIAAHHOTO (OUPMEHHOTO MMCbMEHHOrO paspelleHns ot MJIC. HapylleHue HacTosILLEro MOMOXEHNs BHE
3aBYCUMOCTM OT TMpUODPETEHUs HacTosILLEe MPOAYKUMU W/UMM [OOKYMEHTa TPaKTyeTCsi Kak HapylleHWe aBTOPCKUX MpaB U
npecneayeTcs No 3akoHy.

MproGpeTeHne HacTosiLe NPOAYKUMM aBTOMAaTUYECKM O3HaYaeT corfnacve MoKynaTens C MOMOXEHUSIMA  MULIEH3MOHHOMO
COrMalleHsi, paBHO KaK M APYTMMU NOMOXEHUSIMU 3aKOHa 06 aBTOPCKMX MpaBax. HapylueHne HacTOsILLMX MOMOXEHWI, PaBHO Kak 1
OpYrux MOMOXeEHU 3aKkoHa 00 aBTOPCKUX MpaBax, TPaKTYeTCsl Kak HapylleHue aBTOPCKUX MpaB, MPECrenyeTcs Mo 3akoHy U
aBTOMaTUYECKM BEAET K aHHYNMPOBaHMIO Bcex obsizatenbcte MJ/IC no noaaepkke HacTosILLEN NPOaYKLMN.
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About this Document

This user’s guide contains description T#X-DDC/AFE external RF amplifier for digital radio receiver DCM
for TORNADO DSP systems/controllers/coprocessors from MicroLAB Systems Ltd.

This document does not include detail description neitherT@RNADO systems, nor for TI DSP and
corresponding software and hardware applications. To get the corresponding information please refer to t
following documentation:

1. T/SDAS-DDCI1 Digital Radio-Receiver SIOX DCM for TORNADO DSP
Systems/Controllers/Coprocessors. User’s Guide. MicroLAB Systems, 1999.

2. TORNADO-PX/DDC4 Quad Digital Radio-Receiver PIOX Coprocessor DCM for
TORNADO DSP Systems/Controllers. User’s Guide. MicroLAB Systems, 2000.

Warranty

All hardware and software products purchased from MicroLAB Systems Ltd are guaranteed against damag
duringone yearafter shipment. MicroLAB Systems Ltd guarantees free of charge repair or replacement for the
manufacturer caused damaged products during warranty period. Software updates will be also sent free
charge to the customer during warranty period.

If you need assistance, documentation or information...

Should you need technical assistance for purchased MicroLAB Systems Ltd products or if you want to orde
additional documentation or get latest information about MicroLAB Systems Ltd products, please call, fax o
mail to MicroLAB Systems Ltd customer support service:

address: 59a Beskudnikovsky blvd, 127486, Moscow, RUSSIA.
MicroLAB Systems Ltd
phone/fax: +7-(095)-485-6332

information request: info@mlabsys.com

technical support:  techsupport@mlabsys.com

WWW: http://www.mlabsys.com
FTP: ftp://ftp.mlabsys.com
Trademarks

TORNADO-3x, TORNADO-4x, TORNADO-54x, TORNADO-6x, TORNADO-PX, TORNADO-SX,
TORNADO-E, TORNADO-EL, MIRAGE-510D, UECM, MX-Link are trademarks dflicroLAB Systems
Ltd

TMS320, XDS510 are trademarks dfexas Instruments Inc

Other trademarks and company names used are trademarks of their respective holders.



Contents

Chapter 1. Introduction 1
1.1 General Information
1.2 Technical Specifications 3
Chapter 2. Construction 5
2.1 Block Diagram
2.2 Construction 7
Chapter 3. Installation 9
3.1 Installation 9
3.2 Connection to external signal 1/0 equipment 9
Appendix A. Connectors and Switches A-1
A.1 Configuration Switches A-1

A.2 Connectors A-1



Fig. 1-1.
Fig. 1-2.

Fig. 2-1.
Fig. 2-2.
Fig. 2-3.
Fig. A-1.

Fig. A-2.

Figures

T/X-DDC/AFE external RF amplifier.

T/X-DDC/AFE connected to T/SDAS-DDC1 digital radio receiver DCM,
which is installed onto TORNADO-E67 stand-alone DSP controller.

Block diagram of T/X-DDC/AFE RF amplifier.
Band-pass plot for T/X-DDC/AFE-10.7M/B330K external RF amplifier.
Gain control plot for T/X-DDC/AFE external RF amplifier.

Connectors and configuration switches for T/X-DDC/AFE external RF
amplifier.

Pinout for JP3 power/control connector of T/X-DDC/AFE.

~N o o1 N

A-2



Table 2-1.
Table A-1.
Table A-2.
Table A-1.

Tables

Source gain control voltage selector for T/X-DDC/AFE RF amplifier.
Configuration switches for T/X-DDC/AFE module.
Connectors of T/X-DDC/AFE module.

Signal description for JP3 power/control connector of T/X-DDC/AFE.



Chapter 1. Introduction 1

Chapter 1. Introduction

This chapter contains general descriptioni6X-DDC/AFE external RF amplifier.

1.1 General Information

T/X-DDC/AFE (fig.1-1) is a single-channel external RF amplifier for digital radio receiver daughter-card
modules (DCM) forTORNADO DSP systems/controllers/coprocessors from MicroLAB Systems Ltd.

Sysiams
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Fig. 1-1. T/X-DDC/AFE external RF amplifier.

Installation

T/X-DDC/AFE RF amplifier connects as external devicd#6DAC-DDC1 SIOX digital radio receiver DCM
and TORNADO-PX/DDC4 quad-channel digital radio receiver coprocessor DCM from MicroLAB Systems
Ltd. Fig.1-2 shows connection &7X-DDC/AFE RF amplifier toT/SDAC-DDC1 SIOX DCM.
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TX-DDCAFE T/SDAS-DDCY TX-DDCTC
External RF Amplifier DRR 510X DCM Cabila

TORNADO-EST
DSP Controllar L

Fig. 1-2. T/X-DDC/AFE connected to T/SDAS-DDC1 digital radio receiver DCM, which is installed
onto TORNADO-E67 stand-alone DSP controller.

Overview

T/X-DDC/AFE external RF amplifier provides one channel of RF bandpass RF amplifier with internal gain
control feature, which can be controlled by external DC voltage.

T/X-DDC/AFE external RF amplifier is available in a variety of off-the-shelf configurations for the band-pass
and central frequency parameters. Also available are the customized bandpass and central frequency
parameters fof/X-DDC/AFE external RF amplifier.

T/X-DDC/AFE external RF amplifier features externally voltage controlled gain parameter within a wide gain
range. This output voltage for external gain control is available as standard from all digital radio receiver
DCMs for TORNADO DSP systems/controllers/coprocessors from MicroLAB Systems Ltd.

applications

T/X-DDC/AFE RF amplifier has been designed for IF/RF pre-amplifiers for digital radio applications using
TORNADO DSP systems/controllers/coprocessors with the corresponding digital radio receiver DCM.

T/X-DDC/AFE RF amplifier can be also used as external RF amplifier option with a varietypafrg RF
equipment.
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1.2 Technical Specifications

The following are technical specifications fofX-DDC/AFE external RF amplifier for temperature of external
environment +2%C.

parameter description parameter value
RF channel:
number of I1/O channels 1
input impedance for RF-IN input 50 Ohm +5%
output impedance for RF-OUT output 50 Ohm +5%
maximum input RF voltage range 0.5 Vrms
maximum output RF voltage range 1.4Vrms
gain factor, controlled by external DC voltage 0dB..+80dB
(log function)
external DC voltage range for gain control 0oV..+4V
gain settling time within 10% accuracy 12mS typ
central frequency / bandpass configurations 10.7MHz/150kHz
10.7MHz/330kHz
10.7MHz/1MHz
10.7MHz/2MHz
10.7MHz/5MHz
21.4MHz/2MHz
21.4MHz/5MHz
21.4MHz/10MHz (customized
configurations are available on request)
bandpass ripple +3 dB typ
(refer to individual certificate)
bandstop ripple - with 160kHz bandpass: -40dB at
400kHz bandpass
- with 330kHz bandpass: -40dB at
680kHz bandpass
- with 21MHz bandpass: 36dB/octave
p
(refer to individual certificate)
THD 64dB typ at 0.7Vrms output voltage

physical/power
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external power supply voltages +9V.. +15V
power consumption +12V@80mA,
-12V@80mA

dimensions 2.6"x4.25"x1.12"
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Chapter 2. Construction

This chapter contains description of architecture and constructidiXeDDC/AFE external RF amplifier.

2.1 Block Diagram

Basic configuration and connectivity 8/X-DDC/AFE module is presented at fig.2-1.

JP1 JP2
) RF-OUT
RF-IN 50 Ohm
@ BPF1 BPF2 — @
50 Ohm I
JP3
CONTROL
oo AOUTLl7,
L%Z AOUT-2 1,
+12v|1
10
Sw1 1208,
External 2,
Gain Control 9
Voltage Selector 5°
0o

Fig. 2-1. Block diagram of T/X-DDC/AFE RF amplifier.

T/X-DDC/AFE RF amplifier is an external device, which connects to either of digital radio receiver DCM for
TORNADO DSP systems/controllers/coprocessors, which are available from MicroLAB Systems Ltd.

T/X-DDC/AFE external RD amplifier comprises of the following components:
 PGA1/BPDF1 programmable gain amplifier and band-pass filter of stage #1
* PGA2/BPDF2 programmable gain amplifier and band-pass filter of stage #2
*  OA output RF buffer, which allows 50 Ohm low-impedance loads
* JP1 and JP2 RF-IN and RF-OUT BNC connectors
» JP2 control/power connector.

central frequency and-pass

T/X-DDC/AFE external RF amplifier is available in a variety of off-the-shelf configurations for the band-pass
and central frequency parameters, and moreover, the customized versions are also available upon requ
Typical band-pass plot fof/X-DDC/AFE-10.7M/B330K RF amplifier with 10.7MHz central frequency and
330kHz band-pass is presented at fig.2-2.
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Fig. 2-2. Band-pass plot for T/X-DDC/AFE-10.7M/B330K external RF amplifier.

gain control

T/X-DDC/AFE external RF amplifier provides external voltage controlled gain within the range 0dB..+80dB.
This external gain controlled voltage can be sourced from any of two AOUT-1/2 inputs of the JP3
control/power connector, which are the DC voltage outputs from the on-board DACs of digital radio receiver

DCMs from MicroLAB Systems Ltd.

The particular AOUT-1/2 voltage input, which is used for gain controlled is defined by means of the on-board
two-button SW1 switch in accordance with table 2-1. SW1 switch is located at the botidBDC/AFE

RF amplifier box.

Table 2-1. Source gain control voltage selector for T/X-DDC/AFE RF amplifier.

SW-1 SW-2 description
ON OFF AOUT-1 DC voltage input of JP3 connector is used for gain
control.
OFF ON AOUT-2 DC voltage input of JP3 connector is used for gain
control.
OFF OFF No gain control is used. Gain factor is about 0dB.
Notes: 1. Shaded configuration corresponds to default factory setting.

Typical gain plot against the gain control voltage T8X-DDC/AFE RF amplifier is presented at fig.2-3.
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Fig. 2-3. Gain control plot for T/X-DDC/AFE external RF amplifier.

2.2 Construction

T/X-DDC/AFE external RF amplifier (fig.1-1) is designed in the plastic box with two-sided connectors and
DIP-switch at the bottom of the box.

Connection ofT/X-DDC/AFE external RF amplifier to external analog 1/0 world is performed via JP1 and JP2
RF-IN and RF-OUT industry standard BNC connectors correspondingly.

Connection of power and gain control voltageT¥X-DDC/AFE is performed via JP3 connector (refer to
Appendix A for details).
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Chapter 3. Installation

This chapter contains information for installation and configuratioWsDDC/AFE module.

3.1 Installation

T/X-DDC/AFE external RF amplifier connects as external device to digital radio-receiver DCMs from
MicroLAB Systems Ltd. Installation procedure is as easy as the following:
1. Switch off the power of host PC wiftORNADO DSP system installed or the powerT@dRNADO-
E stand-alone DSP controller.

2. Connect JP3 connector B¥X-DDC/AFE to the AUX I/O connector of external cable set for either
T/SDAS-DDC1 digital radio receiver SIOX DCM of ORNADO-PX/DDC4 quad-channel digital
radio receiver coprocessor DCM.

3. Connect JP2 RF-OUT BNC connectorTdK-DDC/AFE to the RF-AIN connector from external
cable set of eithef/SDAS-DDC]1 digital radio receiver SIOX DCM of ORNADO-PX/DDC4
guad-channel digital radio receiver coprocessor DCM via the BNC-to-BNC plug converter.

4. Configure SW1 at the bottom &fX-DDC/AFE in order to select the AOUT-1/2 input DC voltage of
JP3 connector for gain control.

5. Connect external RF input signal to the JP1 RF-IN BNC connecfuXeDDC/AFE.

6. Switch on power of host PC or BORNADO-E stand-alone DSP controller.

3.2 Connection to external signal I1/O equipment

Connection ofT/X-DDC/AFE to external RF equipment is performed by means of JP1 BNC connector (fig.1-1
and A-1).

CAUTION

It is highly recommended to plug-in and unplug external RF cable to JP1 RF-IN BN{l
connector off/X-DDC/AFE when power is switched off.

The ground signal of/X-DDC/AFE has no halvanic isolation from hoBORNADO and/or
PC ground signal and chassis.
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Appendix A. Connectors and Switches

This appendix contains a summary for connectors and configuration switchefDDC/AFE external RF
amplifier.

Connectors and configuration switchB&-DDC/AFE external RF amplifier are presented at fig.A-1.

; ""H-._._ JP1
SV CONTROL
External
Gain Control : —_—
Voltage Selector ] _JP2
| {atf the botiom) RF-OUT

Fig. A-1. Connectors and configuration switches for T/X-DDC/AFE external RF amplifier.

Al Configuration Switches
Table A-1 specifies the list of configuration switches T8XK-DDC/AFE external RF amplifier.

Table A-1. Configuration switches for 7/X-DDC/AFE module.

Switch description Reference
information
Swi Source DC voltage selector for gain control. This switch is Section 2-1
located at the bottom of the box. table 2-1

A.2 Connectors
Table A-2 specifies the list of connectors ¥iX-DDC/AFE external RF amplifier.
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Table A-2. Connectors of T/X-DDC/AFE module.

Connector description
JP1 RF-IN BNC connector for connection to external RF signal source.
JP2 RF-OUT BNC connector for connection to the RF-AIN input BNC connector of external cable set of
digital radio receiver.
JP3 Power/control connector for connection to AUX 1/O connector of external cable set of digital radio receiver
DCM.

pinout for JP3 power/control connector

JP3 power/control connector @VX-DDC/AFE is the industry-standard high-density DBH-15 15-pins male
connector, which is compatible with connectors for PC VGA monitors. The compatible female plugs are
available from multiple industry connector manufacturers.

Pinout for JP3 power/control connector ®fX-DDC/AFE is presented at fig.A-2, and description of signals is

presented in table A-1.

GND

GND

+12v

19 6D
13
8

12

T AoUT-1
11

11 pour2

-12v

©o o o6 o o
?T?T?T?T?

\

Fig. A-2. Pinout for JP3 power/control connector of T/X-DDC/AFE.

Table A-1. Signal description for JP3 power/control connector of T/X-DDC/AFE.

Signal name description
AOUT-1 DC voltage inputs for gain control.
AOUT-2
GND Ground.
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+12v
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Power supply.




