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1. Tlpouecc ycTaHOBKU

O Ytobbl ycTaHOBUTL NOCNeaHIOH Bepcnto GAMMA:
1. CkonupyiTe UCMONHAEMYIO NPOrpaMMy YCTaHOBKMU Ha NOKaNbHbIA ANCK U 3anyCcTUTe npoLecc.
2. Cnepyiite Wwaram Mactepa yCTaHOBKM, YTO6bl NpaBuabHO ycTaHOBUT GAMMA.

% PekomeHzyeTcs OCTaBUTL BCE MapaMEeTPbl YCTaHOBKM MO YMOIYaHNIO 6€3 M3MEHEHUI.

O Ytobbl 06HOBUTL Bepcmo GAMMA:
= JlocTaTouHO 3anyCcTUTb YCTaHOBKY HoBeullen Bepcun GAMMA, oHa aBTOMatnyecku 3aMeHUT BCe paHee

yCTaHOB/IEHHbIE dali/ibl Ha BalLEM KOMMbIOTEPE.

% Yecranoeka nporpammer 'GAMMA! - X % ¥cTanoeka nporpamme 'GAMMA' -

Jobpo mo:kATOBATE B IPOTPAMMY YCTAHOBKH e IIporpamMma "GAMNMA' §bL1a YCHEITHO
'GAMDMA" O YCTaHOBJ/I€HA!

31a mporpaa yerarosnT ‘GANMA' Ba Bam rovmstotep. Haome
'Omuzra’, ecmi B He X0THTE YCT3HABMNEATE STO NpHICKERHNE. Hanomre
‘Tlanes’ WA DPOMNTHERNA VCTAROEKH.

Hasoumre "33KpHITE’ ITA OROETAHER YCTAROEKN.

IIPETVIIPEATEHEE: VeTaHABMHEIEMOS DPHIMHEHNS SAMHNEHS $AH0H0M
00 4BTCpCEDM OpaBe.

HesasomRoe pacnpocTpaReRNe § HSMEHSHRE TPOTPAMMEL WIH MEo00i &2 TacTH
OPeCieqyeTcn 0 SEDEY.




2. NepBbIK 3anycKk NporpaMml

& Register GAMMA ¥

User Mame: |username |

Hardware Id: ki366?6?2?25 562656747 272656265677 2656263677 2656 265676579066 70f 2d6 36066362032 39333820 24066667 |

O Koraa Bbl 3anyckaete GAMMA B nepBbIv pa3, NporpaMMa oTobpaxaeT cneaytoLlee AMaaoroBoe OkHo:

\ CKkonupyiite u oTnpasbTe

No 3/1IeKTPOHHOM NouTe, YTo6bI

Enter your registration code below, please:

Enter the received Registration Code into this text field and click OK.

x Cancel

W 0K

| == Edit license servers |

NONYUYUTb PErUCTPALMOHHDI
Koa

o6opyp,OBava ANA KaX40ro I'IOJ'IbBOBaTEJ'Iﬂ/KOMﬂb}OTepa no aapecy sd@sevsu.ru

YT06bI NONYUUTL PEFUCTPALIMOHHDIN KOZ, NOXayicTa, OTNpaBbTe UMA NOAb30BaTENA U NAeHTUdMKATOP

Koraa Bbl noay4yure pel'VICTpaLl,VIOHHbIVI KO/ - BBEAUTE €ro B TEKCTOBOE 0J1€ 4NaN0oroBoro OKkHa BbiLle.


mailto:sd@sevsu.ru

3. lNporpammbl GAMMA

O Maker GAMMA BkatouaeT B cebs ABe NPOrpammbi:

fm‘jﬁ GAMMA - nporpamma Ans NPOEKTUPOBaHNA MOAEN, HACTPOMKKM peLLeHnsa n 06paboTkm pesynsTaToB.

et ]
2l

GAMMA Batch Job Manager - nporpamma ¢ co6CTBEHHBIM MHTEPDENCOM, MO3BOAAIOLLLAA 3aMyCKaTb OAMH 3a

APYTMM aHann3 Heckonbknx NnpoektoB. OHa MoxeT 3anyckatb GAMMA 6e3 rpadurueckoro nHrepdeiica u

co3zaBaTb HEKOTOPble 6a30Bble pe3ynbTaThbl.

O lMocne ycraHOBKM nonyumte aoctyn K nporpammam GAMMA no agpecy: Mehto lyck > SEVSU > GAMMA.

GAMMA

New

@3 GAMMA

= New

% GAMMA Batch Job Manager
FTRTY

New

f; Ypanuts




4. Bnabl aHannza GAMMA

O Koraa Bbl HaunHaeTe HoBbIM NpoekT, GAMMA npeanaraet mactep Start New Project ansa Bbi6opa Tvna aHannsa u MeToza,
4yTO6bI HACTPOUTL NAPaAMETPbI PELLATENA U CETKM.

% Mol pekomeHayeM BblbpaTb 3D EM Analysis > FEM, utobbl Hauatb paboty c GAMMA:

& Start Mew Project

Choose Analysis Type Choose Analysis Method

@ 3D EM Analysis @ FEM V
(( %)) Port-Driven @ FEM (Real-Life Models)
(@I@) Eigenmode @ FOTD

= Automatic Mesh Generation with
({!;})) EMC/EMI (Noise) Adaptve Mesh Rfinemment
Analysis Type Task Analysis Method Basic Options
- Antennas and Arrays FEM Auto meshing with adaptive mesh
:'). ianal i - refinement
" Signal Propagation - RF-circuits/PCB full- - Sorm = = Tefrod local
[ wave simulation FEM (real-life etlgn-auto meshing with user-defined loca
[ Port-driven | _ Waveguides moces) Sees
E Schematic g Staircase mesh _
r 3D EM FDTD Broadband analysis
Analysis GPU acceleration (if possible)
- Antennas and Arrays (kHz ~ THz) Cavi
- R.F I(.!'r;mts.l PCB Full-Wave Simulation . avity resonance
- Warveguides Eigenmode calculation FEM
¥ Remember my choice for new project defaults . Optimized to simulate PCB data imported
o Abwavs show this dislon for a new orosect EMC/EMI PCB EMC/EMI anaIyS|s FEM fr(l;)m ODB++ P
- Communication 3D ray tracing Shooting and bouncing rays method
Signal Propagation analysis
- Installed antenna Channel simulator | 3GPP-based statistical channel modeling
performance
. N . - S/Y/Z parameters, VSWR
Schematic RF circuit analysis S-Parameters - Component tuning and optimization




5. [lokyMeHTbI Nonb30oBaTeNs

O Maker GAMMA Takxe BKAKOUaET B cebs pykoBOACTBO nosb3oBatens GAMMA, npumepsl 1 yuebHble nocobus.
= JlocTyn K y4ebHbIM MaTepuanam ocyLecTBaseTcs us MeHio File B npoekte GAMMA > Tutorials and Manuals.

* [lpuMepsbl goctynHbl B nanke GAMMA Ha BaweM KoMnbloTepe.

@ GAMMA
-
= H
o —
B New Cirl+M Look in: C:\Program Files (x86)\SEVSU\GAMMA Files\DefaultSettings\Examples * | (3 £ @& m E] E]
! Desktop Marme ~ |Size Type Date Modified
Close o j:.« 5.8GHz_Dual_Pol_Patch.gma 26..iB gm..le 27.04.2..212:39
= Docume & 8xPatch_Antenna_Array.gma 59..iB gm..le 27.04.2..212:39
5 0 Ctrl+ 0 = Local Dis j:.« 28GHz_Dual_Po..ked_Patch.gma 30..iB gm..le  27.04.2..212:39
=PE e Lp Too| & 286Hz Stacked..nna(FOTD).gma 3,08 gm.le 27.04.2.21239
- - 3 i 7 3 7 .
E Open Examples... > 3.:.. Cyl_Cavity.gma 72,..KiB gm..le  27.04.2..212:39
& Diel_Cavity.gma 17..iB gm..le  27.04.2..212:39
H & Dipol 21..iB le 27.042..212:39
Save Ctrl+5 % Dipole.gma wlB gmeale 2AUASe 1o
[ anMepbl npoeKTOB GAMMA }L Edge_Fed_Patch_Antenna.gma 28..iB gm..le  27.04.2..212:39
Save As... & Probe Fed_Patch_Antenna.gma 23..iB gm..le  27.04.2,.212:39
=] & WG_Riblet.gma 16..iB gm..le  27.04.2..212:39
13 r ri .
Recent Files » &0 WWAN_Antenna.gma 26..iB gm..le 27.04.2..212:39
-
Print...
(=]
Edit preject notes...
1 3
—')— File name: -
; ‘ i : j = - Cancel
@ Preferences... Chrle Alt+P Files of type: | Project files (*.gma) ance
V| Preview
@ Help F1
Tuterials and Manuals b PyKOBOACTBa NoNb30BaTeENA U
yqe6Hb|e MaTepuanbl B MEHHKO
About GAMMA,., .
File
Exit




6. O6Lme HaCcTpoIKkM

O JocTtyn K OCHOBHbIM HaCTpPOVKaM MOXHO noJslyunTb B MeHto GAMMA: File > Preferences ([Mpegnoutenns) > Bkiaaka

Solution (peLeHwe).

»  Y6eauTech, YTo Cresytowme napametpsbl Solution BktOUeHb!:

@& GAMMA
DEB -

| B |
[ e

[
Close
£ e
E Open Examples...

=1
2) o
=] ave As...

Recent Files

.-/

4

E Print...

Edit preject notes...

Preferences...

T
m
=

Tuterials and Manuals

bout GAMMA...

=g

© © G

Ctrl+M

Ctrl+0

Ctrl+5

Ctrl+Alt+P

F1

Exit

v" Local Simulation (JlokanbHoe MogennpoBaHue)
v Number of processors (Kosmuectso
npoueccopos): 2 (MUHUMYM)

& Preferences

General
Units
= 3D Viewer
Object visualization
Background
Lighting
Grid
* 3D Modeler
Import
* FEM

MeshinE

* FDTD
Meshing
Solution

FEM & FDTD Results

= Raytracing
Solution

* RFCA
General
Scene layout
Data visualization
Markers

v Local Simulation

MNumber of threads:

Simulation Root Folder: | C:\Usersitroman'appDataiLocalTemp Browse...

Solver Location: C:\Program Files {(x86)\SEVSU\GAMMABIN\RFSolverTF . exe Browse...

Out-of-core (QOC) mode

FFS priarity Memory =

Remote Simulation

ﬂ] Restore Defaults

fﬂpﬂ&' ‘Dk M cancel




/. basoBas HacTpouka

0 Bbl MOXeTe HacTpouTb CBOe pabouee nNpocTpaHcTBO: MeHto File > Preferences:> Hanpumep, Background (Por):

&) Preferences x

General
) Style
Units

* 3D Viewer ® | Uniform 4-corner gradient

Ohbject visualization
Top-bottom gradient Texture

Lightin
Gfilu:l g Top-middle-bottom gradient

= 30 Modeler
Import Colors
* FEM
Meshing Fill color: White -
Solution
= FDTD
Meshing
Solution
FEM & FOTD Results
= Ray tracing
Solution
= RFCA
General
Scene layout
Data visualization
Markers

ﬂ Restore Defaults \F?.ﬁ.pply aﬂk x Cancel




/. basoBas HacTpouka

O CospaaBaiite COBCTBEHHbIE COUYETAHMA KNABULL UAWN PeAaKTUPYIMTE CyLLECTBYIOLLME COYEeTaHMA Knasuw: MeHto File >

Customize Shortcuts (Hactpoutb spabiku)

& Customize Shorcuts et
@ GAMMA
OBH N Toolbars Commands
=k — r— e I
B New Chrl+N File . )
Navigate Y Edit.Copy Ctrl+C
C Edit .
Llose View ||_| Edit.Createfssembly
3 open. cri+0 podel - Edit.Cut Ctrl+X
Simulation o ATl
Tools —
] openeramples. Reculte I EditDelete Del
Save Ctrl+5 HE|FI .
— Edit.Deselect
H Save As - . .
%5 Edit.Hideall
Recent Files L
Edit.Hide5elected
Edit.HidelUnselected
Edit.;MoveToCorePart
é Print... b
Edit project notes... Current shortout
o
B
Mew shortout
@ Preferences... Ctrl+Alt+P
‘Assign
@ Help Al Used by
Tutorials and Manuals L
@ About GAMMA...
Eit & Import H Export JDK x Cancel
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1. Installation Process

O To install the latest version of GAMMA:
1. Copy the executable installation program to local drive and run the process.
2. Follow the installation wizard steps to install GAMMA properly.
% Itis recommended to keep all default installation options unchanged.
O To update your GAMMA version:

= Just run installation of the newest GAMMA as it automatically replaces all previously installed files on your PC.

% ¥cranoeka nporpammel 'GAMMA' - bt % ¥cranoeka nporpammel 'GAMMA' - X

Jdo0po No:KAIOBATEL B NPOrPaAMMY YCTAHOBKH e IIporpaMma 'GAMNMA' 661712 YCIEMHO
'GAMMA" o YCTaHOBJ/JIeHA!

‘31a nporpanua yeragesuT ‘GAMDMA' 5a Bam sovmerorep. Hasomre
'Otmena, ecne Byl He ROTHTE YCTAHABMNEATE STO NpHIeKeRns. HasomTe
"Tanes’ LIA NPeOoTHEHEA YCTIHOEKH.

Hasomre 335pHTE ATA OROHUAHEA VCTIHOEKH.

TIPETYTIPEXIEHE: YeTaRaENMHE3EM0S TPIWIOKEHTS SAMHIIERD SAR0HOM
00 ABTOPCEOM IpAEE.

HesasoER0S PACOPOCTRAREHRE H HIMEHEHRS MPOTHaMME] T Mool 22 acTH
IpetIenyeTca 00 SAE0HY.

]| o




2. First Run

O When you run GAMMA for the first time, the program displays the following dialog:

& Register GAMMA ¥

User Mame: |username

|
\ Copy and send by e-mail to

Hardware Id: F366767272656265674727265626567726562636 7726562656 76579666 70f2d6 3666536603 33333820 24666667 | _ _
get the Registration Code

Enter your registration code below, please:

Enter the received Registration Code into this text field and click OK.

| J QK x Cancel

| == Edit license servers

1. To get the Registration Code, please email User Name and Hardware Id for each User/Machine to

sd@sevsu.ru
2.  When you receive your Registration Code — enter into the text field of the dialog above.



mailto:sd@sevsu.ru

3. GAMMA Programs

O The GAMMA package incorporates two programs:

fm‘?ﬁ GAMMA - a program to design a model, setup solution, and process results.

;:2 GAMMA Batch Job Manager - a program with its own interface that allows to run one-by-one analysis of

multiple projects. It can run GAMMA without GUI, and create some basic results.

O After installation access GAMMA programs at: Start menu > SEVSU > GAMMA.

Gam GAMMA
. New

Q GAMMA

== New
% GAMMA Batch Job Manager
e O )

New

f; Ypanuts




4. GAMMA Analysis Types

Q0 When you start new project, GAMMA offers Start New Project wizard to select Analysis Type and Method to customize

solver and meshing settings.
% We recommend to select 3D EM Analysis > FEM to start with GAMMA:

B Stast Mew Project =]

Choose Analysis Type Choose Analysis Method

@ 3D EM Analysis @ FEM v
(« %)) Port-Driven @ FEM (Real-Life Models)
'I, Eigenmode FOTD

= Automaic Mesh GEnerstion with
({i;})) EMC/EMI (Noise) Adaptive Mesh Refnement
Analysis Type Task Analysis Method Basic Options
}:} ) . - Antennas and Arrays Auto meshing with adaptive mesh
»" Signal Propagation FEM refinement
[] - RF-circuits/PCB full- - Semi-aut i h Jefined local
wave simulation FEM (real-life emi-auto meshing with user-defined loca

> Port-driven . models) settings

E Schematic - WaVegUldeS Staircase mesh

= 3D EM EDTD Broadband analysis

Analysis GPU acceleration (if possible)
- Artennas and Arrays (kHz ~ THz)
- RF Chrcuits [ PCB Full-Wave Samulation .
- Waveguides Eigenmode Cavity resonance FEM
calculation
¥ Remember my chosce for new project defaults — T .
o Alwave shovs this dialoa for  new protect EMC/EMI PCB EMC/EMI analysis FEM forgr?]méz[)egjz simulate PCB data Imported
- Communication 3D ray tracing Shooting and bouncing rays method
Signal Propagation analysis
- Installed antenna Channel simulator | 3GPP-based statistical channel modeling
performance
. N . - S/IYIZ parameters, VSWR
Schematic RF circuit analysis S-Parameters - Component tuning and optimization




5. User Documents

0 GAMMA package also includes GAMMA User Manual, Examples, and Tutorials.
» Access Tutorials from File menu in GAMMA project > Tutorials and Manuals.

» Examples are available in the GAMMA folder on your PC.

@ GAMMA
-
= H
o —
B M Ctrl+N Look in: C:\Program Files (x86)\SEVSU\GAMMA Files\DefaultSettings\Examples = | () &3 D fﬁ @ E]
MNew rl+
! Desktop Marme ~ |Size Type Date Modified
Close o ﬂ.« 5.8GHz_Dual_Pol_Patch.gma 26..iB gm..le 27.04.2..212:39
= Docume & 8xPatch_Antenna_Array.gma 59..iB gm..le 27.04.2..212:39
E 0 Ctrl+ 0 = Local Dis j:.« 28GHz_Dual_Po..ked_Patch.gma 30..iB gm..le  27.04.2..212:39
=PE e Lp Too| & 286Hz Stacked..nna(FOTD).gma 3,08 gm.le 27.04.2.21239
- - 3 i 7 3 7 .
E Open Examples... > 9.:.. Cyl_Cavity.gma 72,..KiB gm..le  27.04.2..212:39
& Diel_Cavity.gma 17..iB gm..le  27.04.2..212:39
H ; & Dipol 21..iB le 27.042..212:39
Save Ctrl+5 % Dipole.gma wlB gmeale 2AUASe 1o
[ GAMMA prOJeCt examples }L Edge_Fed_Patch_Antenna.gma 28..iB gm..le  27.04.2..212:39
Save As... & Probe Fed_Patch_Antenna.gma 23..iB gm..le  27.04.2,.212:39
=] & WG_Riblet.gma 16..iB gm..le  27.04.2..212:39
Recent Files ’ ﬂ'.a WWAN_Antenna.gma 26..iB gm..le 27.04.2..2 12:39
-
Print...
(=]
Edit preject notes...
1 3
'_')— File name: -
’ . N - - C |
@ Preferences... Chrle Alt+P Files of type: | Project files (*.gma) ance
V| Preview
@ Help F1
Tuterials and Manuals 4
(i) avoutcamma.. User Manuals and Tutorials
fat in File menu




6. General Settings

O You can access basic settings at GAMMA's File menu > Preferences: > Solution tab.

» Make sure the following Solution options are enabled: v* Local Simulation
v Number of processors: 2 (minimum)

@ GAMMA
S=f=
D New Chrle N & Preferences >
n General Local Simulation
i
b iewer
! - I Number of threads: _
Object visualization S .
E Open Ctrl+0 Background Simulation Root Folder: | C:\Users\troman'AppDataiLocal Temp Browse...
Lightin
Grgid 9 Solver Location: C:\Program Files (x86)\SEVSUNGAMMABIN\RFSolver TF.exe Browse...
E Open Examples...
= 3D Modeler
=1 Import Out-of-core (00OC) mode
H Save Ctrl+5 ~ FEM
] e Meshin
H ave As... m_
=] « FOTD FF5 priority Memaory 5
) Meshing
3 .
Recent Files Solution Remote Simulation
s FEM & FDTD Results
y * Raytracing
L Solution
| General
— Scene layout
H Print... Data visualization
=] Markers
Edit project notes...
@ Preferences... Chrl+Alt+P
ﬂ' Restore Defaults \’Apply ‘Dk x Cancel
@ Help F1
Tutorials and Manuals b
@ About GAMMA...
Exit




7. Basic Customization

O You can customize your workspace at: File menu > Preferences: > e.g., Background:

& Preferences >

General
) Style
Units

* 3D Viewer & Uniform 4-corner gradient

Object visualization
Top-bottom gradient Texture

Lighting ) '
Grid Top-middle-bottom gradient
* 3D Maodeler
Import Colors
* FEM
Meshing Fill colar: White -
Solution
= FDTD
Meshing
Solution
FER & FOTD Results
= Ray tracing
Solution
* RFCA
General
Scene layout
Data visualization
Markers

ﬁ Restore Defaults \f.ﬁ.pply 0Dk x Cancel




7. Basic Customization

Q Create your own shortcut keys or edit existing shortcuts at: File menu > Customize Shortcuts

@ GAMMA
-y '~_—|Eﬂ | =

ew Ctrl+MN

-

™

lose

o

pen... Ctrl+0
Open Examples...

ave Ctrl+5

")

B0g ([ (1) ]

Save As...

Recent Files »

Print...

m Il I

Edit project notes...

tcuts
@ Preferences... Ctrl+Alt+P

Help F1

Tutorials and Manuals »

@ About GAMMA...

Exit

ﬂ.g Customize Shorcuts e
Toolbars Commands
AL Command Shortcut =
File .
Mavigate ) Edit.Copy Crl+C
Edit .
View ||_| Edit.Createfssembly
Model
Tools o _
Results [l Edit.Delete Del
Help _
Edit.Deselect
©5  EditHideal
Edit.Hide5elected
Edit.HideUnselected
Edit.;MoveToCorePart
Current shortcut
MNew shortout
0Assign
Used by
& Import [H Export \;DK x Cancel




