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Realizare

structura tehnologiei (foundry) Plessey
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Modelare

Structuri M3 —p

cu 3 straturi
M2 —>

CuU 5 straturi
Metalizare h=0

|deal
Normal

B Metal Editor-cuplor_cuadratura_final.son

Name ’M3 Pattern
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Thickngss * |3.[] micro
Current Ralio ’1 .5

* Thickness is only used to calculate loss. See Help.
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Modelare supliment

Strip width
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Backplane metallisation
Four Sheet Thick Metal

Silicon nitride
passivation layers

Top Metal

Metal Editor-cuplor_cuadratura_final.son

Pattern
Interior Sheet

Sim
Interior Sheet

microns

Bottom Metal Metal Sheet

* Thickness is simulated at the expense of analysis time.
Vias

Cancel Help




Modelare supliment

Structuri

CU 5 -> g+ straturi
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Parametri

Nr. Material g, tand o[S/m] R, [MQ/sq] h[pum]

1 GaAs 12.85 0.3-1073 200

2 Si;N, 7.2 15-1073 0.13

3 Pl 3.4 551073 1.8

4 M2 3.6-107 NS 0.5

5 M3 3.3-107 10 3
R—pl: l . 1 l:RSq'L l:w—)R:qu



Simulare




Modelare

Linii de 500
Reference plane

ModelM2

s

Model I\/I3




Modelare

Linii de 50Q) -> Linecalc
Thickness/Conductivity

i LineCalcfuntitled

File Simulation  Options  Help

M=)

Component
Tope [pLIN | 1D |MUIN: MUN_DEFAULT -
Substrate Parameters .
Physzical ;’/}\
D [MSUB_DEFALLT = 75874000 fum x| t
= 2l | B L (4154600000 [um  ~] { /
Mur [1.000 | | | e ¢ i
R
H [200.000 lum = ! | =l
H T |mi| J Spnthesize Analyze
= Calculated Results
T 0.000 mil -] _ ki K_Eff = 2.854
Cond  [44.7 | 12 Electrical ADB=0000
Y Z0 [36.576000 |Dhm j SkinDepth = 0.033 mil
Component Parameters E_Eff [89.122400 |deg j
Freq [6.000 |GHz =] | | ~]
Wfall | [l =] | | |
a2 | il | | | E

["alues are consistent




Dimensionare

Box Size/Cell Size

X =m-Ax
X =n-Ay

Ax = Ay
m=n=2"

W=H=2-X
W=H=2"" Ax



Dimensionare

Box Size/Cell Size

F=s-Ax
Ax = Ay

F #s-Ax
Ax=Ay/2,48
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Circuit echivalent

Sonnet ofera parametrii S

Schema echivalenta e schema care ofera
aceeasi parametri S

—Curs: Schema + Relatii de calcul valori

_ e N | — . INY L
7 / I f /\/\/\/
L M2 : RES L M3
: : e s S CLPRINE - aBER e e e e e e
+3 Term LF00186nH & o ogg4s9 pF  R=154180hm 1 ¢ L=003Tonl o ¥ Term .
1< [ Termt cm2 - J,cmM (<L |[Tem2
Num=1 =~ C=0.0673 pF =~ C=0.0101pF Num=2

_ S A e iR e e R < e or
L 1 1 I




Valori initiale

Valorile elementelor din model pot fi calculate cu formule furnizate de producator, in functie
de dimensiunile layout-ului. In cazul acestur condensator dimensiunea consideratd este
lungimea armaturi de pe metalizarea M2, exprimata in pm.

Formulele pentru C_prime, RES, C_ M2 s1 C_M3 sunt polinoame de forma :
y=ax" b (1.1)

Unde x este dimensiunea layout, 1ar valorile coefcientilor sunt in tabelul 1.

Tabelul 1
y | C Prime(pF) [ RES(Q) C M2(pF) C M3(pF)
a | 2.81417x10° | 310156 1.982851x10” | 3.262996x10”’
n | 1.943606 -2.424696 | 1521669 | 1.884238
b |0.010967 0.724728 | 4.343976x10”° | 2.981967x10




Valori initiale

Formulele pentru L M2 si L M3 sunt polinoame de gradul 5 :

Unde x este din nou dimensiunea layout, in microni, iar coeficientii sunt dati in tabelul 2.

Tabelul 2

y=ax’ +bx* +cox’ +dx’ +ex+ f

L M2(nH)

L M3(nH)

1.199327x10°"

7.223189x107

-1.425209x10™"

-1.086451x107"

5.925084x107°

5.791041x10°°

-9.977216x10°

-1.352713x107

7.61417x10™

1.548175x10™

O | alo | o <

-0.018913

-0.043643

(1.2)



Capacitate [pF]

1 1 1 | | | J

50 100 150 200 20 300 350
Layout dimension (um)




Circuit echivalent

Optimizare in ADS pentru suprapunerea intre
parametrii S pentru schema si parametrii S
obtinuti (export) din Sonnet

O 73 , ‘ Y Y . . . .

o Lm2 ; D C-PRIIVIE L wRES L SO A=

£} Term LF00186nH & - opass9pF  R=154180hm 3 o L=0.0379nH .2 ..,

1< | Termt cwm ], cem < |Termz
g Num=1 >~ C=0.0673 pF =~ C=0.0101pF § Num=2

, s mk e e

Z=50 Ohm

e e T @‘.S.—PARAMETERS | I
2 Term3 & . & 2 - 2 . 2 g . & o Term4 - “ 7 t. F.‘[‘.;II I .......
; Num=3 ; ; ; ; : ; : ; ; : | | Num=4 - : ; SE']‘ B e

Z=500hm . . . . . . . . . Z=50 Ohm . . . Start=1.0GHz = -

. s ’ y 2 5 5 v X % < ¢ 5 . 5 ’ 5 > 5 ; < Stopzzo GHZ ......
= A = s @ L = . . . Step=01GHz . . . . . .
S2P
SNP1



Optimizare

Optimizare in ADS pentru suprapunerea intre
parametrii S pentru schema si parametrii S
obtinuti (export) din Sonnet

@ “OPTIM ’ _I ‘ - _I :

‘Stimag éﬁphs -
i i CExpr="dB(S(1,1))-dB(S(3,3))" "~ Expr="phase(5(1,1))-phase(5(3,3))'
.Opt|m1 ! *_ SiminstanceName="SP1"- - - SiminstanceMName="SP1"- - -
 OptimType= Gradlent USEAIIOptVarS “YRfin=-01%dmag. - - - . .Min=0.1%dphs -

ErrorForm= LQ . UseAllGoals=yes .. —q 1*dmag . . . Max= 0.1 *dphs
el o ... Weight=_

gfi'rEEErrlg:D’D F?ange\far[ﬂ—"freq Range\far[ﬂ—“freq

1]=f

. FinalAnalysis="SP1" RangeMm[ﬂ] min RangeMin[1]=fmin

: “RangeMax[1]=fmax - - - - RangeMax[1}=fmax
~NormalizeGoals=no T S e
SetBestValues= =yes
‘Seed= ¢
e ero
- SaveGoals=yes- - - - - - - | S S GOAR I l S GOAE I
. SaveOptimVars=na . . . . . v
_UpdateDataset=yes ~ ~ ~  Goa ~ ~ Goal
SaveNominal=yes S21mag S21phs

" Savedlliterations=no =~ Expr="dB(5(2,1))-dB(5(4,3))"  Expr="phase($(2.1))-phase(5(4,3))"
oo s SiminstanceName="SP1"°  © SiminstanceName="SP1" -~ - =
VAR Min=-0.1"dmag - - - - Min=-0.1%dphs
i e . . . . . . .Max=DA%dmag. . . . . Max=0.1%dphs.
o0l Weight=_ o Weigh=e
Z Range\/ar[ﬂ-"freq RangeVar[1]="freq"
il ' RangeMin[1]=fmin © © ° ° RangeMin[1]=fmir
_ fmin=1GHz 01

‘RangeMaij=fmax  *  Rangeax{]-fmax



Optimizare

Optimizare in ADS pentru suprapunerea intre
parametrii S pentru schema si parametrii S
obtinuti (export) din Sonnet

% VAR | GOAL I | GOAL I

VAR1

_ Goal
esyoy Saimag
phs=>. Expr="dB(S(2,1))-dB(S(4,3))"
fmin=1GHz . " 4
-~ SimInstanceName="SP1
fmax=20GHz ;
Min=-1*dmag
Max=dmag
Weight=

RangeVar[1]="freq"
RangeMin[1]=fmin
RangeMax[1]=fmax

Goal
S21phs

Expr="phase(S(2,1))-phase(S(4,3))"

SiminstanceName="SP1"
Min=-1*dphs

Max=dphs

Weight=
RangeVar[1]="freq"
RangeMin[1]=fmin
RangeMax[1]=fmax

Nominal Optimization:3

Optim Instance Name

|Optim1

Setup | Paramete:

Optimization Type

Optimization Goal and Variable Setup

OptGoal | Optvar ]

[v Use all Goals in Design

s | Display |

Stopping criterion
Number of iterations

o |

Apply I Cancel‘ Help I




Circuit echivalent

Suprapunerea trebuie sa tina cont de fapttul

ca sunt numere complexe

- modul / faza

] -2
= B o
o) ~— _ (o8} =
e . o )
oh aH 4]
M m 8 @ m i
TT -10 ok
] -6
15 R L L L I I N 6 T T T T " T T T T " "1
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
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~—  -40—| ~— 40—
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nyo,. 60 DD 29
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»n n [)]
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Lo48 o g =
D0 -80— 0.0 0—
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Convergenta




Convergenta

Controlati cum se modifica elementele din
schema (Cpre) 1@ modificarea celulei
Macar 3 pasi necesari pentru nota maxima

929498

C_PRIME [Cell Size]

Ax

lllllll

(((((

!!!!!

llllll

2
Cell Size [um]



Exemplu

Afisat si necesarul de timp/memorie
Analizele cu detalii suplimentare necesita timp (de

calcul) semnificativ mai mare (exponential/putere)
C_PRIME (Num. Sheets)

0.87 700

0.86 =+C_PRIME 600
i <“#-Memorie [MB]
Timp/f[s]
500
0.85
)
400 = —
[pF] 084 g E-
300 §F
=
0.83
200
0.82 i
0.81 + s 0
0 (LL) 0 (NM) 2 (TM) 4 (TM) 8 (TM) 16 (TM)

Num. Sheets



Calcul automat

Utilizarea "Batch List” pentru rularea succesiva a
mai multor simulari cand calculatorul este
neutilizat

5B w@Oel 2

Project: cap_8u_cell.son

Status Only <<

Project Status
R Dat Project: cap_1u_cell.son Not Run = Add Project(s]...
SRRRRAE AN 1.0 to 20.0 step of 1.0 GHz
Project: cap_2u_cell.son Not Run Remuye Bject
ErrorsfWarnings 1.0 to 20.0 step of 1.0 GHz
Move to Next
Project: cap_4u_cell.son Not Run
1.0 to 20.0 step of 1.0 GHz
Timing Info Move Up
Batch List g
A4




Contact

Laboratorul de microunde si optoelectronica
http://rf-opto.etti.tuiasi.ro
rdamian@etti.tuiasi.ro
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