SPECIFICATION OF “EMC-ANALYZER”
(EMCA) SOFTWARE

a) Name and purpose

“EMC-Analyzer” is a specialized software
(specialized expert system) for system-level
analysis of electromagnetic compatibility
(EMC) of on-board and ground-based systems
with the use of multi-functional professional
technology taking into account spurious
electromagnetic couplings of different types
and using pessimistic (worst case) models of
the spurious couplings.

Software abbreviation: EMCA

b) General requirements

1. Computer operating system to run the
software modules: Windows XP (SP3 32 bit
and SP2 64 bit), Windows 7 (32 and 64 bit),
Windows 10 (32 and 64 bit), Windows 11
64 bit

2. Language of the software interface and
documentation: English

3. Documentation contents:
3.1. Technical report (describing the

mathematical models and algorithms)

3.2. User’s manual (describing the interface
of the software)

3.3. Test examples (containing the
consideration of typical problems for
testing the software and training of its
usage)

¢) Functionality

1. Linear analysis of electromagnetic
compatibility between the equipment in the
structure of a local (on-board or ground-
based) system.

2. Automated adjustments of emitter spectra
and receptor susceptibility characteristics in
order to avoid the linear interference
between the equipment in the structure of
the local system.

3. Nonlinear behavior simulation of the radio

CNIEAPHUKALNAS IIPOTPAMMHOT O
KOMILJTEKCA “EMC-ANALYZER”
(EMCA)

a) HazBanue u npegHasHayeHue
“EMC-Analyzer” — criennaau3upoBaHHOE
porpaMMHoOe oOecrieueHue
(cmermanu3upoBaHHas HKCIIEPTHASI CHCTEMA)
JJIs1 CHCTEMHOI'O aHaJIn3a BHGKTpOMaFHI/ITHOﬁ
coBmecTuMOocTd (OMC) GOpTOBBIX M HA3EMHBIX
CHCTEM C UCTIOJIb30BAHUEM
MHOTO()YHKITHOHATBHON TTPOQECCHOHATBHON
TEXHOJIOTHH, y‘-IHTBIB@.IOLL[Cﬁ Mapa3uTHBIC
ANEKTPOMArHUTHBIE CBSA3H PA3IUYHBIX TUIIOB U
I/ICHOJIBSyIOH_Ieﬁ INECCUMHUCTUYCCKUEC MOACIIN
(MozlenT HaUXy/IIEeTo CiIyvas) mapa3uTHBIX
CBSI3EH.

Cokpamennoe HazBanue: EMCA

b) O6ummue TpedoBaHus

1. OmnepanuoHHas cucTeMa KOMIIbIOTEpa st
paboThl mporpaMMHbIX Moayiei: Windows
XP (SP3 32 6uta u SP2 64 6urta), Windows
7 (32 u 64 6ura), Windows 10 (32 u 64
outa), Windows 11 (64 6uta)

2. S3pik  uwHTEpdeiica U TOKyMEHTalUu
MPOTPaMMHOTO 00€CTICUCHUSI: aHTITUHCKHI

3. CocraB JOKyMEHTAlUU:

3.1. Texuuueckuii oTueT (CoAep KAt
OIMMCAHUEC MAaTEMATHUYCCKUX MO,Z[GJ'IGﬁ u
AJITOPUTMOB)

3.2. PykoBojcTBO MOJIb30BaTENS

(comeprkamiee omucaHue uHTEpdeiica
MIPOrPaMMHOTO OOECTICUEHUS)

3.3. TectoBble mpuMepsl  (CoaepIKaIIre
pacCMOTpPEHHME THUIIOBBIX 3ajad ISl
TECTUPOBAHUS IIPOrPaMMHOTO
obecrieyeHuss U oOydeHus pabore ¢
HUM).

¢) OyHKUMH
1. JluHelHBIi aHaAMU3  3JIEKTPOMAarHUTHOM

COBMECTHMOCTH 000pYIOBAHHUS, BXOASIIETO
B COCTaB JIOKaJIbHOH (OOpTOBOW WU
Ha3eMHOW ) CHCTEMBI.

2. ABTOMaTu3MpOBaHHbBIE peryaupoBKU
CIEKTPOB JMUTTEPOB M XAPAKTEPUCTHK
BOCIIPUMMYHMBOCTH PELENTOPOB C LEJBIO
YCTpaHEHUs JIMHEHHBIX IOMEX MEeXay
00OpyJOBaHUEM, BXOJSIIMM B COCTaB
JIOKQJIbHON CHCTEMBI.

3. Henuneiinoe OBEJIEHUECKOE



4.

receiver (involved into the local system)
operation under the influence of multiple
interfering signals.

Automated identification (search) of
sources of linear and nonlinear interference.

Maintenance and usage of extensible
database (library) containing models of
different objects: transmitters, receivers,
antennas, ports, cables, filters, spectra,
susceptibilities.

COM automation and scripting.

d) Parameters and restrictions

1.

3.

4,

Types of systems to analyze:

1.1. On-board systems: airborne vehicle
(aircraft, helicopter, satellite), box-
body (car, shelter), etc.

1.2. Ground-based systems: mast, building

Automated import of on-board system
description:

2.1. Import of 3D model of the system
geometry from a file of type *.igs,
*.dwg, *.stl

2.2. Import of wire parameters, location
paths, and connections from CAD
software (Pro/Engineer)

Representation of signal frequency spectra

and equipment susceptibility characteristics

3.1. Frequency range: 1 Hz ... 40 GHz

3.2. Level of detail: up to 1 million
samples

Implementation of specialized editors and

graphical user interfaces (GUIs):

4.1. Block diagram editors for system,
subsystem, and nonlinear model of
receiver

4.2. System geometry (including the
Bundle geometry) editor

4.3. Visualizers of initial data and analysis
results

Spectra models:

5.1. Composite Harmonic Signal (user-
defined model)

5.2. Radio-frequency (band-pass) signals

5.2.1. Communication signals:

MOJICTTUPOBaHUE PabOTHI PaIUOTPUEMHUKA
(BXOJIAIIETO B COCTAB JIOKAJIBHON CHCTEMBI)
MIPU BO3JCHCTBUM MHOTHX HEXKEIATEIbHBIX
CUTHAJIOB.
ABTOMaTU3UPOBAHHAS
(MOWCK)  HMCTOYHHKOB
HEJIMHEUHBIX TTOMEX.
Benenue u ucnonp3oBaHUE pacIIMPSIEMOMN
0a3pl  maHHBIX (OMONMMOTEKW) Mojenei
pa3IMYHbIX ~ OOBEKTOB:  MEPEeNaTUUKOB,
MPUEMHHUKOB, aHTEHH, IOPTOB, Kabemei,
(GUILTPOB,  CIEKTPOB,  XapaKTEPUCTHK
BOCIIPUAMYHUBOCTH.

COM aBroMaruzamusi W YIpaBJICHUE C
MTOMOIIBIO CKPHUIITOB.

uacHTU(DUKAISL
JIMHEWHBIX u

d) IIapameTpsl U OrpaHUYECHUS

1.

Tunsl aHATU3UPYEMBIX CHUCTEM:

1.1. bopToBBIE CHCTEMBI: JeTaTelIbHbIC
anmaparsl (camorer, BEPTOJIET,
CIYTHUK), TOABUXKHBIE  OOBEKTHI

(aBTOMOOMITB, KOHTEHWHEP) U T.II.
1.2. HaszemHEBIC CHCTEMBI: 3JaHHE, MaYTa
ABTOMAaTU3WPOBAHHBIM MMIIOPT ONHUCAHUSA
OOPTOBOI CHCTEMBI:

2.1. Umnopr 3D-monmenu  reoMmeTpuu
cucreMbl U3 (QailioB TUNoOB *.igs,
*.dwg, *.stl

2.2. Wmmopt [1apaMeTpoB, yTei
MIPOKJIATIKU U MOJIKJTIOUEHU I
npoBozaoB u3 CAIIP (Pro/Engineer)

[IpencraBieHue CHEKTPOB CHUTHAJIOB H

YaCTOTHBIX XapaKTEPUCTHK

BOCIPUUMYHUBOCTH 000PYI0BaHUSA:

3.1. Juanazod yactot: 1 I'm... 40 I'T1

3.2. JlerambHOCTh MpeaCTaBieHUA: A0 1
MJIH. OTCUETOB

Peanuzanus CHeHATN3UPOBAHHBIX

penakTopoB M rpapuveckux HHTepdercon

nosp3oBarens (GUIs):

4.1. PenmakTops! OJOK-AMarpaMM CHUCTEMBI,
MHOJICUCTEMBl W HEJIWHEHHON MOJIEIN
MPUEMHHKA

4.2. Penakrop reoOMEeTpUHn CHUCTEMBI
(BKJIIOUAst TEOMETPUIO KT'YTOB)

4.3. BusyanuzaTopbl UCXOIHBIX JTaHHBIX U
pE3yNbTaTOB aHATN3a

Mogenu crieKTpoB

5.1. CocTraBHON TrapMOHUYECKUI CHUTHAI
(Tmonp30BaTENbCKAsT MOJICIID)

5.2. PaguodactoTHbIe (mosocoBbI€)
CUTHAJIBL:

5.2.1. CurHanel CUCTEM CBSI3H:



5.2.1.1. PDM (Pulse-Duration
Modulation) - AM Modulation

5.2.1.2. Differential PCM (Pulse-Code
Modulation) - AM

5.2.1.3. Biphase PCM-AM Modulation

5.2.1.4. Pulse-Position Modulation

5.2.1.5. Telegraphic Radio-Signal (The
Morse code)

5.2.1.6. Frequency Shift Keying

5.2.1.7. PAM (Pulse-Amplitude
Modulation) -FM

5.2.1.8. Double sideband AM-signal

5.2.1.9. AM-signal with the suppressed
carrier

5.2.1.10. Lower single side-band AM

5.2.1.11. Upper single side-band AM

5.2.1.12. FM-radio-signal
5.2.2. Radar Signals

5.2.2.1. The rectangular pulse
5.2.2.2. The trapezoidal pulse

5.2.2.3. The "cosine - square" pulse
5.2.2.4. The Gaussian pulse

5.2.2.5. The chirp
5.3. Signals of control, power supply, and

information circuits (baseband
signals):
5.3.1. PDM
5.3.2. Differential PCM - with no return
to zero

5.3.3. Biphase PCM

5.3.4. Pulse-Position Modulation
5.3.5. Telegraphic signal

5.3.6. Pulse-Amplitude Modulation
5.3.7. Exponential pulse train
5.3.8. Rectangular pulse train

5.3.9. Trapezoidal pulse train
5.3.10. Triangular pulse train

5.3.11. Sawtooth pulse train

5.3.12. Damped sinusoidal pulse train

5.2.1.1. [HM-AM monynsius

52.1.2. Ouddepenumansuas NKM-AM
MOIYJISIIHS

5.2.1.3. Jsyxnosunmonnas UKM-AM
MOIYJISIIHS

5.2.1.4. ®a30-uMIysnbCcHas MOAYJIISALMS

5.2.1.5. Tenerpadnsbrit paguocurHan
(Kox Mop3ze)

5.2.1.6. YacTOTHO-MaHUITYJTUPOBAHHBIN
CUTHAJI

5.2.1.77.  AHNM-YM curnan

5.2.1.8.  JIByxnosocHblii AM-curnan
5.2.1.9. AM-curHan ¢ NOJaBJIECHHON
Hecylen
5.2.1.10. OpnononocHslii AM-curHan c
HUKHEH 60KOBOM MOJI0COM
5.2.1.11. OpnHomonocHei AM-cursan c
BEepXHEH OOKOBOM MOJI0COH
5.2.1.12. YM-paguocursan
5.2.2. PaanosokanoOHHbIE CUTHAJIDI:
5.2.2.1. IlpsamMoyronbHbIi paJuOUMITYJIbC
5.2.2.2. TpaneuenaaJbHbII
PaAAHOUMITYITBC
5.2.2.3. PamguoumnynbCc TuNa "KOCHUHYC-
kBaapar"
5.2.2.4. TayccoBCKHH paguOUMITYJIbC
5.2.2.5. Pagmoumnynsc ¢ JIUM
5.3. CurHansl nemnei yIpaBJiCHHUS,
ANEKTPONUTAHUS U HHPOPMAIIMOHHBIX
1ernei (BUIeOCUTHAIIBI):
53.1. UMM
5.3.2. Juddepenunansnas HNKM 6e3
BO3BpaTa K HYJIIO
5.3.3. JIsyxnozunuonHas KM
5.3.4. ®azoumnynbCHast MOAYIALUSA
5.3.5. TenerpadHbiii cuTHaI
5.3.6.  AMIIUTYQHO-UMIYJIbCHAs
MOYJISALIUS
5.3.7. TlocnenoBareabHOCTh
HKCIIOHEHIIMATLHBIX UMITYJIHCOB
5.3.8. IlocnenoBareabHOCTh
MPSIMOYTOJIBHBIX UMITYJIHCOB
5.3.9. TlocnenoBareabHOCTh
Tparneneu1albHbIX UMITYJIbCOB
5.3.10. IlocnenoBareabHOCTh
TPEYrOJbHBIX UMITYJIbCOB
5.3.11. TlocnenoBareabHOCTh
MUI000pa3HBIX UMITYJIBECOB
5.3.12. TlocnenoBareabHOCTh
3aTyXalluX  CHHYCOWJAIbHBIX
HUMITYJIECOB.



5.4. Spurious emission models in
accordance with MIL-STD-
461B/D/E/F/G (CEO1, CEO03, CEO06,
CE101, CE102, CE106, REO1, RE02,
REO03, RE101, RE102, RE103)

Susceptibility characteristic models:

6.1. Table model (user-defined model)

6.2. Models in accordance with MIL-STD-
461B/D/E/F/G (CS01, CS02, CSO09,
CS101, CS109, CS114, RS01, RS03,
RS101, RS103, UMO04-S)

. Filter models:

7.1. Table model (user-defined model)

7.2. Elementary filters:

7.2.1. The single tuned filter

7.2.2. The transformer coupled filter
7.2.3. The mixed type filter

7.3. Chebyshev filters:

7.3.1. The Low Pass Chebyshev Filter

7.3.2. The High Pass Chebyshev Filter
7.3.3. The Band Pass Chebyshev Filter

7.4. Butterworth filters:

7.4.1. The Low Pass Butterworth Filter

7.4.2. The High-Pass Butterworth Filter

7.4.3. The Band Pass Butterworth Filter

7.5. Asymptotic models:

7.5.1. The Low Pass Filter (LPF)

7.5.2.  The High Pass Filter (HPF)

7.5.3. The Band Pass Filter (BPF)

7.5.4. The Band-Reject Filter (BRF)

. Models of Spurious Couplings (worst case

models employed in the IEMCAP

program):

8.1. Wire-to-Wire, including the following

models:

8.1.1. The capacitive coupling between
wires

8.1.2. The capacitive coupling with the
shielded emitter wire

8.1.3. The capacitive coupling with the
shielded receptor wire

8.1.4. The capacitive coupling with the
double shielded emitter wire

8.1.5. The capacitive coupling with the

5.4. Mopaenu IIOMEX03MHCCHHI B
COOTBETCTBUH c MIL-STD-
461B/D/E/F/G (CEO1, CEO03, CEO06,
CE101, CE102, CE106, REO1, RE02,
REO03, RE101, RE102, RE103)

Mopenn XapaKTEPUCTUK
BOCIIPUUMYUBOCTHU:
6.1. Tabanyuas MOJIEIIE

(Tostb30BaTENbCKasT MOJIEND)

6.2. Moxaenu B coorBercTBUHM ¢ MIL-STD-
461B/D/E/F/G (CS01, CS02, CSO09,
CS101, CS109, CS114, RS01, RS03,
RS101, RS103, UMO04-S)

Monenu GunbTpoB

7.1. TabmnuHas MOJEIb
(Tmonp30BaTENbCKAsT MOJICIID)

7.2. Ilpocreiitme GUIBTPHI:

7.2.1. @uiabTp HAa OAMHOYHBIX KOHTYpax

7.2.2.  ®unbTp Ha CBSI3aHHBIX KOHTYpax

7.2.3. @uiabTp CMELIAHHOTO TUIA

7.3. @unbTpsl YeoOblmena:

7.3.1. @®unptp HWKHUX YacTtoT (DOHY)

YeOnimena

7.3.2. ©Ounstp BepxHux uactor (DBY)
YeOnimena

7.3.3. IlomocoBoit buIsTp (T1D)
YeOnimena

7.4. ®unbTpsl barTepBopTa:
7.4.1. ®HY barrepsopra
7.4.2. ©®BY barrepBopTa
7.4.3. I1® barrepBopra

7.5. ACHUMIITOTHYECKUE MOJIEIIU:

7.5.1. ©®HY
7.5.2. ©BY
7.53. II®

7.5.4. 3arpaxmaromuii GuUIbTp

Mopgenu mnapa3uTHBIX CBsA3ed (Mozenu
HaUXYAIIEro ciydas, HWCIOJb30BaHHBIE B
nporpamme IEMCAP):

8.1. “IIpoBoa-tipoBox”, BKJIIOYAs
CJIEIYIOLIUE MOJICIIN:

8.1.1. EwmxoctHasg CBSI3b MEXKIY
MPOBOIAMHU

8.1.2. EmxocrtHas CBS3b c
SKpaHUPOBAHHBIM MIPOBOJIOM-
AMUTTEPOM

8.1.3. EmkocrtHas CBS3b c
SKpaHUPOBAHHBIM MIPOBOJIOM-
peLenTopoM

8.1.4. EMKoctHasg CBA3L C  JBaXKObI
SKpaHUPOBAHHBIM MIPOBOJIOM-
SMUTTEPOM

8.1.5. EMKocTHag CBsS3b C  JOBaXKObI



double shielded receptor wire

8.1.6. The inductive coupling between
two wires

8.1.7. The inductive coupling with the
shielded double grounded emitter
wire

8.1.8. The inductive coupling with the
shielded double grounded receptor
wire

8.1.9. The inductive coupling with the
double shielded emitter wire

8.1.10. The inductive coupling with the
double shielded receptor wire

8.1.11. The twisted pair emitter -
unbalanced load

8.1.12. The twisted pair receptor -
unbalanced load

8.1.13. The twisted pair emitter - balanced
load

8.1.14. The twisted pair receptor -
balanced load

8.1.15. The coupling through the common
resistance

8.2. Equipment Case-to-Equipment Case

8.3. Antenna-to-Antenna, including the
following models:
8.3.1. IEMCAP diffraction model

8.3.2. Helicopter and aircraft (Bull and
Smithers) model

8.4. External  Field-to-Wire  (through
apertures),

8.5. External Field-to-Antenna

8.6. Antenna-to-Wire (through apertures)

8.7. Internal Field-to-Wire
8.8. Internal Field-to-Equipment Case

8.9. Table model (user-defined model):
may be assigned for each spurious
coupling of the types listed above

9. Antenna models:
9.1. Low-gain antennas (theoretical
models of radiation patterns are used)

9.

9KPaHUPOBAHHBIM IIPOBOJIOM-
penenTopoM

8.1.6. MHaykTHUBHAsI CBSI3b MEXKIY IBYMS
MIPOBOJAAMHU
8.1.7. WuaykTuBHas CBA3b c
SKpaHUPOBAHHBIM JIBAXKIbI
3a3€MJICHHBIM IPOBOJOM-
SMUTTEPOM
8.1.8. HWuaykTuBHas CBA3b c
SKpaHUPOBAHHBIM JIBAXKTbI
3a3eMJICHHBIM IPOBOJOM-
perenTopom
8.1.9. HuaykTuBHAas CBS3b C JIBaXIbI
SKpaHUPOBAHHBIM MIPOBOJOM-
AMUTTEPOM
8.1.10. MuaykTuBHAsA CBSI3b C JBaXIbI
SKpPaHUPOBAHHBIM MIPOBOOM-
penenTopoM
8.1.11. Buras mapa - >MmuUTTEp —
HecOaaHCHUpOBaHHAs Harpyska
8.1.12. Buras mapa - peuentop —
HecOaaHCHUpOBaHHAs Harpyska
8.1.13. Buras mapa - >MHUTTEp —
cOalaHCHUpOBaHHAs Harpy3Ka
8.1.14. Buras mapa - peuentop —
cOalaHCHUpOBaHHAs Harpy3Ka
8.1.15. Css3b yepes oOrmiee
COIPOTUBIICHUE
8.2. “Kopmyc oGopynoBanus - Kopmyc
obopynoBaHus”
8.3. “AHTeHHa - AHTEHHA”, BKIIOYas
CIIEYIOIINE MOJIEIH:
8.3.1. JludpakiumonHas MOJIEJIb
IEMCAP
83.2. Mopuens ans  camoiera U
Beprosiera (mMomens bymma -
Cmurepca)
8.4. “Buemmnee mone - IlpoBox” (uepes
arnepTypsl)
8.5. “BHemnee nosie - AHTEHHA”
8.6. “Antenna - IlpoBox”  (uepe3
anepTypsl)
8.7. “Buytpensnee noie - [Ipooxa”
8.8. “Buyrpennee mone -  Kopnyc
obopynoBanus”
8.9. TabnnuHas MOJIEIE

(monb30BaTeNbCKAs MOJIEB): MOXKET
3a7aBaThCsl ISl KaXI0M mapa3uTHOU
CBSI3HU, OTHOCSIICHCS K
BBIILLICTIEPEUNCICHHBIM TUIIAM

Monenu anTeHH:

9.1.

CnaboHnanpaBlieHHbIE AHTCHHBI
(ucnosb3yroTCs TEOPETUUYECKUE



9.1.1. Dipole

9.1.2.  Monopole
9.1.3. Slot antenna
9.1.4. Loop antenna

9.2. High-gain antennas (three-level model
of radiation pattern is used)

9.2.1. Horn antenna

9.2.2. Helix antenna

9.2.3. Log-periodic antenna
9.2.4. Reflector

9.2.5. Antenna array

9.3. Three-level model of radiation pattern

9.4. Table (user-defined)
radiation pattern

model of

10. Wire models:

10.1. Unshielded
10.2. Shielded (coaxial)
10.3. Double-shielded (triaxial)

10.4. Unshielded twisted pair (UTP)
10.5. Shielded twisted pair (STP)
10.6. Double shielded twisted pair

11. Automated adjustments of emitter spectra

and receptor susceptibility characteristics:

11.1. Procedures:
11.1.1. Adjustment of emitter spectra

11.1.2. Adjustment of receptor
susceptibility characteristics
11.1.3. Specification generation

(consecutive adjustment of the
emitter spectra and the receptor
susceptibility characteristics)

11.2. Restrictions that the user can define:

11.2.1. Maximum amount of adjustment
(frequency-dependent)

11.2.2. Avoid the adjustments in the

working frequency bands

12. Nonlinear behavior simulation of radio

receivers

12.1. Application of the discrete nonlinear
analysis (DNA) technique

12.2.Level of detail of signal spectrum
representation: 4 millions samples or
300 Hz

10.

1.

12.

MOJIETIN IMarpaMM HalpaBjIE€HHOCTH)

9.1.1. Jumomsb
9.1.2.  Mononoib (HECUMMETPHUYHBII
BHOpaTop)

9.1.3. IllencBas aHTeHHA

9.1.4. Pamounas aHTeHHa

9.2. HampaBneHHble AHTEHHBI
(ucionb3yercs TpeXypoBHEBas
MO/JIEIb JarpamMmbl
HaIpaBJIEHHOCTH )

9.2.1. PynopHas aHTeHHa

9.2.2. CnupanbHasg aHTEHHA

9.2.3. Jloronepuoanueckas aHTEHHA

9.2.4. 3epkanbHas aHTCHHA

9.2.5. AHTeHHas peleTKa

9.3. TpexypoBHeBasi MOJENb JgUarpaMMbl
HAIMpPaBJICHHOCTH

9.4. TabmuuHas (momp30BaTeNbCKas)
MOJIeTTb TUarpaMMbl HAIIPaBICHHOCTH

Monenu npoBOIOB:

10.1. HeskpanupoBaHHBIH (OAMHOYHBIN )

10.2. DxpaHupOBaHHBIN (KOAKCHATbHBIHN)

10.3. IBaxxasl SKpaHUPOBAHHBIN
(TpUaKCUATBHBIN )

10.4. HeakpanupoBaHHasl BUTas napa

10.5. OkpanupoBaHHas BUTas mapa

10.6. JIBaxxapl 25KpaHMpOBaHHAas BUTasl 1apa

ABTOMaTH3UPOBAHHBIE PEryIUpOBKU

CHEKTPOB SMHUTTEPOB M XapaKTEPUCTHK

BOCIPUHUMYHUBOCTH PELIETITOPOB:

11.1.IIpouenypsi:

11.1.1. PerynupoBKa CIEKTPOB SMUTTEPOB

11.1.2. PerynupoBka XapaKTEPUCTUK

BOCIPUUMYHUBOCTH PEIEITOPOB

11.1.3. T'enepauus cnenuuKanum
(TocetoBaTeNIbHOS  BBITTOJTHCHUE
PETYIHUPOBKHU CIIEKTPOB
SMUTTEPOB W  XapaKTEPUCTHK

BOCIIPUUMYHUBOCTH PELIEITOPOB)
11.2. Orpanndenusi, KOTOpbIe MOTYT OBITh
BBCACHBI I10JIb30BATCIICEM:

11.2.1. MakcumanbHas BEJIMYMHA
PETYJINPOBKU (yacTOTHO-
3aBUCHMAs )

11.2.2. He BBINOJHATH pETYJIMPOBKU B
pabouux mosocax 4acToT
HenuneliHoe MonenupoBaHHWE ITOBEICHUS

pazuoNpUEMHUKOB

12.1.IlpuMeHeHne METOIUKH JTUCKPETHOTO
HenuHenHoro ananu3a (JITHA)

12.2. JleranbHOCTD IIPEACTABIICHUS
CIIEKTPOB CUTHAJIOB: 4 MJIH. OTCUYETOB
umu 300 '



12.3. Ability of import of electromagnetic
environment (EME) measurement
results collected by radio monitoring
systems

12.4. Dynamic range of simulation: not less
than 200 dB.

12.5. Types of nonlinear effects taken into
account: intermodulation,
desensitization  (blocking), cross-
modulation,  spurious  responses,
reciprocal mixing.

12.6.Polynomial models of nonlinear
elements of receiver:
12.6.1. Hard limiter model (double-sided
and one-sided)

12.6.2. Exponential limiter model (double-
sided and one-sided)

12.6.3. Sine limiter model (double-sided
and one-sided)

12.6.4. Arctangent limiter model (double-
sided and one-sided)

12.6.5. Hyperbolic tangent limiter model
(double-sided and one-sided)

12.6.6. “Error function” limiter model
(double-sided and one-sided)

12.6.7. “FET operational amplifier” limiter
model (double-sided and one-
sided)

12.6.8. User-defined polynomial model

12.6.9. Model synthesized on the basis of
the experimental data

12.7.Calculation of the following EMC
criteria in any test point of receiver
model: interference margin
(interference-to-noise ratio), signal-to-
interference ratio

12.8. Application of the dichotomous
technique for identification (search) of
sources of nonlinear interference

12.3. BO3MOXHOCTb MMIIOPTA PE3YJIBTATOB
W3MEpPEHUI 3JIEKTPOMArHUTHOMU
obcranoBku (OMOQO), MONYYEHHBIX C
MTOMOMUIBIO CUCTEM
PaIMOMOHHUTOPHUHTA

12.4. IuHaMUYEeCKU nyana3sol
MozenupoBanus: He meree 200 nb

12.5. Tunbl  y4YUTHIBAEMBIX HEJIUMHEHHBIX

3¢ HeKTOoB: MHTEPMOYIISIINA,
OJIOKMpOBaHUE, TepeKpecTHas
MOAYyJiAus, HOGO‘-IHBIG KaHaJIbl
mpuema, IpeoOpa3oBaHHE LIYMOB
reTepOIMHOB

12.6.IlonnHOMUAIBHEIE MOJIENIU

HEJTMHEWHBIX JIEMEHTOB MPUEMHHUKA:

12.6.1. Mopenb KECTKOr0 OTpaHUYUTENS
(IBYXCTOPOHHETO u
OJTHOCTOPOHHET0)

12.6.2. Mopaenb HKCIIOHEHIIMAJIBHOTO
OTPaHUYUTENA (IBYXCTOPOHHETO U
OJIHOCTOPOHHETO)

12.6.3. Monenb CHHYCOUJIAJIBHOTO
OTPAaHUYUTEINS (IBYXCTOPOHHETO U
OJTHOCTOPOHHETO)

12.6.4. Mopenps  orpaHuyuTeNns — TUMA
“apKTaHTeHC” (IBYXCTOPOHHETO U

OJIHOCTOPOHHETO)
12.6.5. Mopgenb  OorpaHuyuTENss  TUIA
“runepOoIMUecKuit TaHreHe”

(IBYX- ¥ OJTHOCTOPOHHETO)

12.6.6. Mopenp  orpaHuyuTeNns — TUMA
“bynakuus  ommOOK”  (IBYX- U
OJIHOCTOPOHHETO)

12.6.7. Mopgens  OrpaHUYUTENss  TUIA
“ONepallMOHHBIM  yCHWJIMTENb Ha
MOJIEBBIX TpaH3UCTOpax™’ (AByX- U
OJIHOCTOPOHHETO)

12.6.8. Ilonb3oBarenbckast
MOJIMHOMHAJIbHASI MOJIETh

12.6.9. Mopgens, cuHTE3Upyemasi  Ha

OCHOBE AKCIIEPUMEHTALHBIX

TAHHBIX
12.7.Pacuer cneayrommx kpurepue IMC
B JIF000H TOYKE MOJIEITH

paMONPUEMHHKA:  DHEPreTHYCCKUIA
3amac nomMexu (OTHOIIEHHE IoMeXa-
H_IyM), OTHOUIICHUEC CUTHAJI-ITOMEXa

12.8. Ilpumenenne IUXOTOMHYECKON
Opoueaypsl AN HISHTU(DUKALUN
(moucka) HWCTOYHUKOB HEIMHEHHBIX
IIOMEX



