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Hardware-design.
Wireless technologies.

Radio-modems (4xE1, E1) Radio-Ethernet 10/100 Mbit/s
F=17GHz, 21GHz, 25GHz F=350 MHz

Spread spectrum radio-modem
2 Mbit\s

Radar-processor for maritime radar




Universal hardware micro kernel
“Intersection Computing Core (IC

Core)” for modern baseband

IC Core
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e Range of application — Systems with the «soft» decision-making for

technologies: CDMA, Wi-Max, Wireless solutions (PSK, QAM), Free
Radio, Radars, Radio Links, DVB, neuro-nets, pattern recognition
technologies.

e Mathematical basis: It’s based on the multiple-theoretical approach

and fuzzy logic.
e Practical profit:

Universality

Uniformity of algorithmic structure

Invariancy for the signal's mode
Noise stability

Low hardware expenses for performance of the most complicated
functional operations: detection, demodulations, convolutions of
signals, FFT-like, correlation processing of signals, measurement

of a phase and frequency.
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Low-lewel-programming:
WCDMA, Fi-Wi, Wi-Max, 3G

Outsoursing: Ceva (Israel)
Voice-coders craggaproB GSM, WB-CDMA
DTMF-detector, echo-compensator,...

PSK-Demodulator
Decoders: Viterbi, LDPC, Puna-Conomona

Fujitsu (WIMAX 802.16-2004) SoC MB87M3400




Firmware IP-Core

IC Core - «soft» decision-making core
(fuzzy logic)

FPGA+DSP /

FPGA\‘

System integration

(MAC-lewel for baseband
processor):

- Wi-Max (802.16.¢)
- 3G

Mega Cores juis 802.16.¢ :

-LDPC-Decoders

- PSK-Demodulator
- Correlator
-Decoder Viterbi
-FFT-like algorithm




Baseband co-processor,

ICCore using ICCore-technology
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Analog RF ICCore in wave range until 3,0 GHz

e Analog RF micro kernel ICCore on base CMOS-components carries out various
functions:

1. Up-down converter;
2. Measurement phase parities in smart - antennas (MIMO);

3. Signal's demodulation (PSK, QAM, DSSS. FHSS...) with application of the
correlators on MEMS-SAW filters:

4. Restriction of a signal, frequency division, and set of other functions ...

Advantage:

e The analog micro kernel is carried out on uniform homogeneous CMOP-
structure under Intel technology (CMOS-transistors BSIM3 model);

e RF micro kernel possesses huge multi functionality;
e Simplicity during designing the most complicated RF-devices.

Nonlinear operation “ scalar intersection ” is used as base operation in ICCore technology

Antenna
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Electronics
RF Filter IF Filter (SAW) IF Filter
VCO O VCO
Xstal Osc.

Figure. Radio-Frequency MEMS



1.Fuzzy-Correlator

Ha 6a3e ICCore BbINONHAET 3PEKTUBHOE CaThe PasnnYHbIX i CXaTusi KorepeHTH b'
CIOXHbIX CUTHaNoB Ha BbICOKoM YactoTe (cM. Anbbom ICCore) mmMmnynbcoB Ha CBY

OcobeHHocTu: ICCore obecnevnBaeT BbICOHANLLYHO
NOMEX0YCTONYNBOCTb K BO3AENCTBUK MMMYNbCHbIX NOMEX (CM.
Anbbom cBOWCTB)

-ICCore nosBonseTt cMHTE3npoBaTb yCTpoucTBa cxaTtus Ha CBY
Ans  curHanos c pasnuyHoun popmon : M, JI4YM, kogosble

nocrnegoBaTtesnibHOCTU (Koabl Xaccamu, longa, bapkepa, M- . _ |
nocnenoBaTenbHOCTU 1 Op.). — S e B AT T E T - RV Y IV ET] e

-YnydweHne OTHOLLIEHUS CUrHasn-wym ansa KorepeHTHbIX
curHanos Ha 1.5-2 dB.

-['maBHbIM Mmakcumym AKD nmeet 6onee BbICOKYIO KPYTU3HY
xapakTepucTuku (puc.1):
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Pucl — ABToKOoppeassunoHHast GyHKUUS UMITYJIbCa C TayCCOBOM
orubatomieii (cuauit nBet- Ha 6a3e ICCore, KpacHbId — Ha 6aze
TPaJIULMOHHON CBEPTKH HA IEPEMHOXKUTEISIX )



SAW-MEMS-filter on base IC Core for

Reprogrammable Baseband Processors

1. Cornacyowun ounbtp (Match Filter), ncnonb3syrowmm texHonorum cxatua Ha NAB
(dbunbTpbl € NOBEPXHOCTHO-aKKycTU4YeCKuMn BonHamu- SAW-MEMS).

JInauns 3agepxku Ha [IAB (SAW-MEMS) BrixogHoO# curHamn
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2. MHorokaHanbHbIn KoppenaTop (Fuzzy Correlator Ha ICCore)
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2. N\3mepeHue Habera a3 gna cuctem MIMO

Measurement phase parities in smart - antennas (MIMO)
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2.MNpnHumn namepeHus Habera a3 Ha 6aze |ICCore

MaTtemaTuyeckoe mogenupoBaHue nsmepeHus Habera asbl OT ABYX CUTHANOB, UMEOLWUX TPU
pa3nunyHble pa3Hoctu as: 0, 45, 90 rpaa.
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3. Up-down converter

YaBoeHue 4acTtoTbl BXOAHOIO nepuoanyvyeckoro curHana I'IpeoGpasoBaHMe 4YacTOThI

Mpn nogade Ha BXoA4 CTPYKTYpPbl FApMOHMYECKOro konebaHus
4YacToTON @ , Ha ee BbIXxoAe NosBUTCA KonebaHue, 6nnskoe K
nunoobpasHoMy NpoLeccy, CnekTparnbHbI COCTaB KOTOPOro
BblpaxkaeTcs bopmyrion

Usvix 0 = Um-i

Ecnn Hag curHanbHbiMy pyHKumamn x(t) n y(t),
npeacTaBnsAwLLmMX COO0M rapMOHUYECKME
konebaHns pasnnyHbIX YacToT

P fouf,

sin[2 (2N —1) 1]

NPON3BECTM onepaLnm NEPEMHOXEHUS U

2 b
= 2n—-1) nepeceyeHus, To BbIXOAHbIE konebaHusa 6yayT
cofepatb Mo [Be 4acTOTbl: CyMMapHYto U
rae n- Homep rapmoHvku, Um — amnnutyaa BXOAHOro korebaHus. Pa3HOCTHY!O: f2 - f1 " 2f1 , f2 + f1, 2f2

MHTEHCUBHOCTb BbICLLMX MELLALWMX rapMOHUK C YacToTaMn 6 @,
7 10600 OyaeTt cocTaBnATb OTHOCUTENbHO aMNNTYAbI

konebaHusi ¢ yaBOEHHOM YacToTon cooTBeTCTBEHHO 11% 1 4%. !
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MpéobpazoBanife YHCTGTLI Ha MEpeMHOMUTENe



4. Modulator\Demodulator
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. Capability of the anlog RF-CMOS-core
Tdrooomi () pability g
(CMOP-transistor by BSIM3, Intel)

1. Bxoa-BbIXxoaHasa XxapakTepucTuka
CMOS-sagpa:

2. Monocavyactor - F= 01Ty —-241Ty
(npu K ycun.=1)

3. Inana3oH BxogHbIX curHanoB : 2.5 vB.... 2B



Thank you for attention!

Our website: www.techno-at.kiev.ua

Representative Address:

Technocom-AT Closed Joint-Stock Company
Avenue Lepse, 8,

6 th floor, Kyiv , Ukraine , 03124
+38-044-408-0778, +38-044-594-2973




