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Signal Top e THL Froperties  RLGC
Botton plane Bottom -




SEUG —: S50BRILRFEITELER

- AIAEMARME, EWMEENBERLT,

HTEGSEMTEELERTE AR
42.3138mil, ItEETHFIERR Ht /9 50RK 4}

* CILDZESFIEE MBI ERBERT LS
=R EAEEES

c MR—RMUERSEEHREAR—H,
A LA %% S 35 Optimize#ETHEAL

KEYSIGHT

TECHNOLOGIES

= cild_4 [RF_Matching NewVersion_complete_lib] * (Controlled Impedance Line Des... — O

File View Technology Options Help

NERHq& 9 ¢

Begers_RE4I 20

Thickness_1 20 oil

Substrat RF_Matching NewVersic =

Type Nicrostrip Single-Ended

Top plane {None>
Signal Top

Bottom plane Bottom

-

Bl Bl © W

() dnalyze @ Optinize O Sweep () Statistical
Goal

Ic | [50
Variables Reset...
Name Nominal Optimize
freq 2.4 GHz Optimize
Length 10 mil Optimize
Width  42.3138 mil Optimize

Show: Line Type Vars [ | Substrate Vars [ |Material Vars

Electrical

THL Properties RLGC

Real Imag ~
Zc (ohm) 49.9999 0.0894968
Gamma (1/m) 0.151276 84.5144
Attenuation (dB/mil) 3.33747e-05 0
Attenuation (dB) 0.000333747 0
Delay (ns/mil) 0.000142355 0
Delay (ns) 0.00142355 0
Propagation Velocity (m/s) 1.78427e+08 0
Effartiua Dialactric Canctant 2 A22306 n hd




LG —: Bt E S RIRFHLineType

- R TEIEFR, ARMmFHILIne Type

= cild 4 [RF Matching NewVersion complete lib] * (Controlled Impedance Line Des... — O X
File View Technology Options Help
— [} 1 "
DEHQ& 9 N =il @
Add New Line Type Definition To Library
- Talyze OTINIZE Ween atistical
[+ B
: Goal
ic ~ | [50
AIR
-
——— Variables Reset...
) o Name Nominal Optimize
freq 2.4 GHz Optimize
Length 10 mil Optimize
Suhstrat RF_Matching NewVersic~ .. Width 42.3128 mil Optimize
Type Micrestrip Single—Ended -
Show: Line Type Vars | ] Substrate Vars [ | Material Vars
Top plane <None» - Flectrical
Signal Top h TML Froperties RLGC
Bottom plane |Bottom < Real Imag ~
Zc (ohm) 49.9999 0.0894968
Gamma (1/m) 0.151276 84.5144
Attenuation (dB/mil) 3.33747e-05 0
Attenuation (dB) 0.000333747 0
Delay (ns/mil) 0.000142355 0
Delay (ns) 0.00142355 0
Propagation Velocity (m/s) 1.784272+08 0
Cffnrtiua Dialactric Canctant 2 22204 n hd
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TECHNOLOGIES

7 IR

%, Fadok

U 6h % AlineType 1

uill Add Line Type

I'Iame:|1ineType_l

Circuit Simulation Model Line End

Model Set TLines—Multilayer
No substrate component recuired
@ Autogenerate substrate component from cross section
() Reference substrate component from defaults desizn
Substrate Instance Name

Corner

Tvne
Model Traces as Miter Cutoff
@ & connection of straizht lines and bends

) i i Curve Radius
() Single straight line components

Cross Section

- Type ITruncate

1 Souare
Ratic %R0

Substrate EF_Matching NewVerslion_ complete_lib:substratel - g
Line Setup
Nunber of Lines 1 S
Lines
. . . . . . ATR
Width (mil) Layer Spacing (mil) Spacing Type  Clearance (mil)
. 20 Tap
42.3138 Top:drawin 11
P 9 Rogers_RD‘i\D Thicknes=_1 20 mil
0 mil L EFottom
Flane Setup
Top plane <Honer -
Bottom plane Bettom:drawing -
Note: The changes to this LineType are not automatically transferred to the layout. oK cancel Help

To update the layout select “Edit —» Component —» Update Comporent Definitioens...” in

the layout window.




LI —: BF¥E1EULine Typely,

« NEXFAICILDRYBER T, [ERRIEE G

H 2 B %

N 9 ;s . . Parts g X
o« FFLHEYIHRE|Tline-LineTypeE o m
T
3 Z . s\ oo YN 1;
> 35'_6,1:—1: LTlIneﬁ&EZ:EJI??\EE I:I:I% I -/:Ii lL [Lines—LineType
LII'I:-i‘n:: LTI:-i‘n::
AR
LTLine LTLine
2 [ E
LTLine LTLine
|
LTLine LTLine
9 E mﬁ
LTLine LTLine
15§ 24§
LTLine LTLine
32E s4§
LTLine LTLine
1.4 2.8

LTEend LTBend

1

1
LTTee LTCross

KEYSIGHT

TECHNOLOGIES

TemG
TermG1
Num=1

7=2.922*2.847 Ohm

Length=100.0 mil ~ v

; =4 TIpFT
LineType="RF_Mafchifig_New ersﬁfo

B A
Ec(l.'mple_t'—e_libzlineType m

- ® & 4
© LTLINE1
TL1- . e PR
" . T GRM15 L . GRM 15
Sub_st—_RF__M_atchmg_I\ev&?r_slon_c_omplete_l_b.substrate1_ c5 -

=~ Value="3 4[pF]" -

&

S-PARAMETERS

"NETLIST INCLUDE

&

OPTIM

S_Param -

sP1 .
Start=2 GHz
Stop=3 GHz
Step=0.01 GHz

- - MURATAInclude
. muRata .

Optim - o
Optim1. . . . .
OptimType=Random
Maxlters=5000
DesiredError=0.0
Statuslevel=4
FinalAnalysis="None
Normalize(Goals=yes
SetBestValues=yes
S
SaveSolns=yes ~
SaveGoals=yes -
SaveOptimVars=no .
UpdateDataset=yes
SaveMominal=no
SaveAlilterations=no
UseAllOptars=yes -

UseAllGoals=yes

‘SaveAllTrials=no

SaveCurrentEF=no
‘EnableCockpit=yes’



W™ BERTHER .

« W ST FLTLINELS B EiR S A

- 7£DisplayitIn+ @,
HEBNGhE,

* RIOK

KEYSIGHT

TECHNOLOGIES

Line Type Transmission Line:18

ads_tlines:LTLINEl Instance Name

T

LTLINE1

SE ST

= NE , sub_st:*,'RF,_m,atching_nevth
’\/_‘,l—Length _ Length=1000mil  ~L-
LineTym:"RF_Matchiﬁt%v

ITL1

- MURATAInclude
. muRata .

Setup

Display

Display parameter on schematic

[] subst
Lensth

[ ] LineType

[ ] override¥s
Clw

[1s

[ ] SpacingType

[ ]RLGC_File

[ | ReuseRLGC
[]¥_File

[ 1% FileFormat

[ ] Clearancelayer

[ ]clearance

Set 4ll Clear &1l

K

Apply Cancel

Help
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]

LTLINE1 LTLINE1 LTLINEA LTLINE1
TL4 TL5 TL6 L7
RM1 RM1 GRM1
Length=100 mil 34 ° Length=100 mil 35 ° Length=100 mil c6 ° Length=100 mil
_{ TermG =~ Value="9.5[pF]" =~ Value="4.1[pF]" =~ Value="1.5[pF]"
TermG1 w1 TermG
Num=1 TermG2
. Num=2
7=2.922-j*2.847 Oh
= ) " 1 | z=50 Ohm
@ S-PARAMETERS gl > | NETLIST INCLUDE E;% OPTIM GOAL GOAL
S_Param MURATAInclude Optim Goal Goal
SP1 muRata Optim1 OptimGoal1 OptimGoal2
Start=2 GHz OptimType=Random  UseAllGoals=yes Expr="db(S11)" Expr="db(S22)"
Stop=3 GHz Maxlters=5000 SaveCurrentEF=no SimInstanceName="SP1" SimInstanceName="SP1"

Step=0.01 GHz DesiredError=0.0

StatusLevel=4
FinalAnalysis="None"
NormalizeGoals=yes
SetBestValues=yes
Seed=
SaveSolns=yes
SaveGoals=yes
SaveOptimVars=no
UpdateDataset=yes
SaveNominal=no
SaveAlllterations=no
UseAllOptVars=yes

EnableCockpit=yes Weight=1

SaveAllTrials=no

Weight=1

KEYSIGHT

TECHNOLOGIES



L= ELKEITE

Bl Z|CILDX K E#ITITE

B Z]Analyzef=3\ T, ¥ XLengthi<
B, BFEKESXE—ITERBEK
EHEF AL

KEYSIGHT

TECHNOLOGIES

= cild 4 [RF_Matching NewVersion complete lib] * (Controlled Impedance Line Des... — O X

File View Technology Options Help

NEH & 9 ¢ =

ATR

zof
Rogers RO4IN

Thickzess 1|20 mil

Substrat |[EF_Matching NewVersic ~

Type Micrestrip Single-Ended

Top plane {None> -
Signal Tob -
Bottom plane Bottom -

-

aud

@ inalvze | Optimize () Sweep () Statistical

Variables Reset...

Name Nominal

freq 2.4 GHz
Length 61 mil

Width 42,3138 mil

Show: Line Type Vars [ | Substrate Vars [ | Materhal Vars

Electrical

THL Preperties RLGC

Real Imag “~
amma (1/m) U.191£70 545 144
Attenuation (dB/mil) 3.33747e-05 0
Attenuation (dB) 0.00203585 0O
Delay (ns/mil) 0.000142355 0
Delay (ns) 0.00868367 O
Propagation Velocity (m/s) 1.78427e+08 0
Effective Dielectric Constant 2.823006 0
Effective Electrical Length (deg) 7.50269 0 v
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Note:

Bkt

HLRWT

TermG
TermG1
Num=1

7=2.922-j*2.847 Ohm

L | I L L
LTLINE1 LTLINE1 LTLINE1 LTLINE1
TL4 TL5 TLE U/
GRM15 GRM15 GRM15
Length=61 mil c4 Length=79 mil c5 Length=250 mil c6 Length=25 mil

~~ Value="9.5[pF]"

~~ Value="4.1[pF]"

~~ Value="1.5[pF]"

Gkl | S-PARAMETERS NETLIST INCLUDE &% | opTIM
S_Param MURATAInclude Optim

SP1 muRata Optim1

Start=2 GHz OptimType=Random
Stop=3 GHz MaxIters=5000

Step=0.01 GHz

EET25milik ERIEINZk, FHIERTEIER, MEXFTEEIIETE

DesiredError=0.0
StatusLevel=4
FinalAnalysis="None"
NormalizeGoals=yes
SetBestValues=yes
Seed=
SaveSolns=yes
SaveGoals=yes
SaveOptimVars=no
UpdateDataset=yes
SaveNominal=no
SaveAlllterations=no
UseAllOptVars=yes

UseAllGoals=yes
SaveCurrentEF=no
EnableCockpit=yes
SaveAllTrials=no

TermG
TermG2
Num=2
Z=50 Ohm

| GOAL I

Goal

OptimGoal1
Expr="db(S11)"
SimInstanceName="SP1"
Weight=1

— N AR T (R RSN

| GOAL I

Goal

OptimGoal2
Expr="db(S22)"
SimInstanceName="SP1"
Weight=1
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EITIAL

¥ #iG 9P o LW\ 2

$2*E% 0

= T MK e
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{2

Optimize Cockpitd Ay e
TE (Variable) 545 | mswas

B (Goals)
- FEMMUIELE

KEYSIGHT

TECHNOLOGIES

Update Design...

States
Store. ..
Recall...

Eevert

Optiens. ..

Close

Help

& Optimization Cockpit

Status

t Optinl Iteratien 1181/8000 Elapsed time:17s

Randon

Variables

3 wariables

Start Tuning |v

Edit wariables...

C4. PartNumber
CH. PartNumber

Ch. PartNumber

M1555C2A4RTWAOL
M1555CIH3R4WAOL

M1555C1IHIR4BAOL

[

Goals

2 goals Error: 0.0294721

Error history

Edit algerithm...

Edit goals...

Goal contributlons
|

OptinGoall = db(S11)

,,,,,, R Error




S = RS R E B R E

&

° ,ﬁ\ﬁupdate DeS|gn . ‘ Optimization Cockpit — n %

P Contimia Status Tteration 5000/5000 El d time:imll
Optiml eratlorn apsed time:lmlls Stopping reason:
. b B .g . . Edit algorithm...
Simulate Random Iteration limit reached

° §$ Il:l:ll X’\_J' iﬁ *E Update Variables Goals

Update Desizn... 3 variables Start Tuning |*| Edit variables... 2 goals FError: 0.0294721 Edit goals...

DeSIgn"“$OK \ Error history Goal contributions
States -I
e L |

Recall. .. OptinGeoall = dbi(S11)

* X [FOptimization Cockpit || & update Design x R

C4.FyrtMy Items to update: B
: CB. Pakti Algorithn
Options. .. Goals S‘
e
Ch. Part Variahles
OptimGoal? = dh{522)
Cancel

Close \/

Help

KEYSIGHT
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KEYSIGHT

TECHNOLOGIES

: ALRIE T 4E RIS EL

.

I | Al | ] l M —
LTLINEA LTLINEA LTLINEA LTLINEA1
TL4 TL5 TL6 Lt
Length=61 mil (SEM‘IS Length=79 mil 85RM15 Length=250 mil gng Length=25 mil
TermG S~ _n " = _n " = _n "
* 5| TormG1 — Value="9.5[pF] — Value="4.1[pF] ~ Value="1.5[pF] 4 tem
Num=1 TermG2
= o Num=2
1 |Z=2.922-j*2.847 Ohm 7 | 2550 Ohm
— — N p I R
| S M I | 1 +
LTLINE1 LTLINE1 LTLINE1 LTLINEA
TL4 TL5 TL6 TL7
GRM15 GRM15 GRM15
Length=61 mil c4 Length=79 mil c5 Length=250 mil C6 Length=25 mil
TermG — —n " ~ —n " o _n "

"5 TormG1 —— Value="4.7[pF] —— Value="3.4[pF] __ Value="1.4[pF] % TermG
Num=1 TermE;Z
7=2.922-*2.847 Ohm Num=2

Z=50 Ohm

s EEENHTEREZIES XK,

Bt

>

oF
ot
]

o«

N, EFERTRERIASLFRF AR



w—: EFRFEREER SO = SRR

« ZERIGAE: B AL TermG1AIEI1/A2.992-j*2.847, [ &t /M2 BE M i O & i# XA PR HL#%
£i2.992+j*2.847

m1

freq=2.400GHz

S(1,1)=0.216 + j0.025
optlter=46

impedance = 77.372 + j4.072

-10

-1
/ -12—3

-13—3

/ -14—3

/ '15_|||||||||||||||||||||||||||||||||||||||||||||||||
. 2.2 23 24 2.5 2.6 2.7 2.8 29 3.0

freq (2.000GHz to 3.000GHz)

« TIANER TR, REFXARIEE, ERERFEO

dB(S(1,1))

S(1,1)

freq, GHz
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Advanced Design System 2019 Update 1 (Main)

File

New
Open
Close Workspa
Convert Project...

W| Delete Workspace...

be
ﬁ*l‘ Save All
P

& Close All

Manage Libraries...

! Copy Library...

! Copy Cells...
Rename Library...
Update References...

\w Archive Workspace...
|#® Clean Up Workspace...

¥ Unarchive...
Import

Recent Workspaces
Recent Symbols
Recent Schematics
Recent Layouts

X Exit...

iew Options Tools Window DesignKits DesignGuide Help

r kB
=t
3
View

ih "

N_Full EM_Analysis

N_Full_EM_Analysis.dds

vk

* " Design...
SLM Substrate File...
LTD Substrate File...

r
»
4 Substrate From Database...

' Substrate From Schematic...

IEI@JADSE%T u
- iz B8

“PCB.zip” 20K
s FINIbE& TR TTIR, 20K

Alt+F4

bk ceheh s

KEYSIGHT

TECHNOLOGIES

IR 4% 2 34 RYODB++ X

Import X
Import Conmectivity
File type
CODE++ File Format T} Freview...
Inport file name (source) _ .
New Library

C

Options. ..

Destination
Library name |<New Library>
Cell name

View name

/PCE. zip Erowse.

New library name

[PCB_LiH

Library Technelegy setup
() Reference technology defined in other library
MyLibrary_lib

@® Library has technology defined in ODE file.

(Init defined in ODBE++ (layer_name>/features file is inch.)

—

—-> | [0];¢ | Cancel

Ve

0K

M




LIS =: WAIAODBMHREER

s XEREERIEFHLFIR, RIBEZEHNSEBIEN
o WEETSE SEOKIREE, HAEMHAStatusE O 5FH0K, IFRPCBENTESERL

| ODB Stack Import

KEYSIGHT

TECHNOLOGIES

Substrate file "PCE.stack’ and materials file "materials.matdb’
are created at C:/X0Tue_keysight/xuyue/CalTenp/AD320190pdatel MyWorkspace_wrk/FC

X
Laver Name Tvpe Material Thickness Conductivity Dielectric Loss
Y yp (Mih (Siemens/m) Constant Tanaent
Surface Air 1 0
top Conductor Copper ] 1.36028 5.87e+07
Substrate FR 4 ] 12.6 4.6 0.01
bottom Conductor Copper ] 1.36028 5.87e+07
Surface Air 1 0
M@ status
Edit Properties
Layer Type Material Field Value ¥k NOTE ABEOUT SUESTEATE !
Substrate ~| FR_4 ~ | | Thickness - | | Upd
#Parameter values in red are incorrect/missing in ODE++ file. Default walues are assigned in case of nissing data. Canl

Layers of type DOCUMENT are not added in laver stackup.

Substrate information such as layver thickness and dielectric value has been set
to default values. This can be edited in

Substrate Editor (Technology > Material Definitions...).

Import Complete
< >

CE Cancel




KW=: ABRSIANXHEIMWEESE

W ,;,!,PEE_Iih_CnmpﬂnentS o jt'ﬁ:'fn”_,\

'

[l C1 04025
» [e] C2 04025
» [€] C3 04028
v [e] PCB
[ ]
layout PCBIE 2
=2 PCB.subst = = B
. — —
= tech.subst (PCB _lib) E-E s
File Technology Edit View Options Tools Window Help
NEH 9 +Pe BEEREM
Substrate Name: tech
AIR
t
M FR_4 (4.6
126 il /12._6 I](lil :
0 mil — /AIR

KEYSIGHT

TECHNOLOGIES



XWE=: BNEEEIT
- WiPCB.subst, 3T HAEE%RIESS:

Advanced Design System 2019 Update

) -] = - == PCB [PCB_lib] (Substrate):2
whw BE

Folder Vi

File View Library View

Substrate Name: PCB

File Technology Edit View Options

NER YRR BET

Tools

E G B

Window Help

£ PCB.subst

12. 6 1~
drill
0 mil I~
[ | -bottom
< >
Substrate Layer Stackup O x| Substrate Vias & [x
Type Name Material Thickness Type Name Top Bottom
Dielectric AIR //// Conductor ... drill {1009) top (1006)  bottom (1...
1 Conductor L... top (1006)  Copper 1.36028 mil
Dielectric FR 4 12.6 mil
2 Conductor L... bottom (1... Copper 1.36028 mil
Dielectric AIR
Message List - 1 error, 0 warnings < 5

¥ |ERROR: (dewrk.ael line 794, column 5)
Failed to open werkspace “C:\EUTue_keysi

Use right mouse context menus to add or delete
substrate items.

Select items on the substrate and view their
properties below.

Sherteuts in the Edit menu can be used to guickly
edit the next substrate item.

Entire Substrate

Bounding area layer: <none> -

Select a substrate item te see
nore information abeut that item.

a

x

KEYSIGHT

TECHNOLOGIES
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- ARfraEFRENRE

- EAEMNE

KEYSIGHT

TECHNOLOGIES

3O,

& Thickness® g 920mil

= PCB [PCB_lib] * (Substrate):2
File Technology Edit View Options Tools Window Help

DEH WQ"@‘@C? Il@zsn1 ..

Substrate Nane: PCB

~ AIR
/ tuﬂ ;
20 FR_4 (4.6
drill 20 mil r
0 mil i
[ I-bottom ALl
Substrate Layer Stackup £ (x| substrate Vias o [x
Type Name Material Thickness Type Name Top Bottom Material
Dielectric AIR %Conductor ... drill (1009) top (1006)  bottom (1... Copper
1 Conductor L... top (1006) Copper 1.36028 mil
Dielectric FR_ 4 20 mil
2 Conductor L... bottom (1... Copper 1.26028 mil
Dielectric AIR
< >

Uze right mouse context menus to add or delete

substrate items.

Select items on the substrate and view their

properties helow.

Shorteuts in the Edit menu can be used to quickly

edit the next substrate item.

Substrate Layer

Yterial FR_4 (4.6)

ThicknessllZO

mil

'I

Bounding area layer: |<inherit from ~




: EFHEEMAR

3%, B#EIRogers4350BRIS SN

File Technology Ed

TERYEEOe B=EEE

t Options Tools Window elp

Substrat _ Use right mouse context menus to add or delete
| Material Definitions AL substrate items.
View Technology for this Library: |PCE_lib - Select it the substrate and view their
Conductors Dielectrics Seniconducters Surface Reughness " Shortcuts in the Edit men n be used to quickly
| / edit the next substrate item.
. . Material Permittivity (Er) Permeability (MUr) Djordjevic . Substrate Layer
| 20| laterial Nam Library Real Imaginary TanD Real Imaginary Type TanD Freq Lo q H .
) . . Material |FE_4 (4. 6) ~
| FR_4 PCB lib 4.6 0.01 1 Svensson/Djordje... 1GHz z 1
| Thiclness nil -
0 milj < > Bounding area laver: |<inherit froem ~
| e wric || Add From Database... || Remove Dielectric
|
| ()4 Cancel Apply Help
; |
| Suwbstrad MY Add Materials From Qfitabase o [x
T select materials te ddd to the technelogy: Top Bottom Material
: Diele Conductors Dielfictrics Semiconducters (1006)  |bottom (1... |Copper
|
| ! C.or;d Name Er Real Erlmag ErTanD MUrReal MUrimag Model Typ *
; D'e:' Rogers_RO3006 6.15 0.0025 1 Svensson/Djorc
2 Con
| Dicle Rogers_RO3010 10.2 0.0035 1 Svensson/Djorc
Rogers_R03203 3.02 0.0016 1 Svensson/Djorc
|
Rogers RO3210 10.2 0.003 1 Svensson/Djorc
Rogers RO4003 3.55 0.0022 1 Svensson/Djorc
Rogers RO4350 D.DD4| | Svensson/ Djorc1
Rogers RT Duroid5870 2.33 0.0012 1 Svensson/Djorc
Roaers RT Duroid5880 2.20 \ 0.0009 1 Svensson/Di
| < >
L
>
()4 Cancel
KEYSIGHT

TECHNOLOGIES
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£ T RIS E hi%iERogers RO4350,

i%ZE M £IRogers4350B

RERE, BERRITSER

KEYSIGHT

= PCB [PCB lib] * (Substrate):2

File Technology Edit View Options

NEHY PP BEs

2=50

Substrate Name: FCE

Tools Window Help

E Se =

20

drill

0 mil

[ |-Bottom

_4 (4.6)

Substrate Layer Stackup £ X Substrate Vias & [z
Type Name Material Thickness Type Material
Dielectric AIR %Conductor... Copper
1 Conductor L... top (1006) Copper 1.36028 mil
Dielectric FR 4 20 mil
2 Conductor L... bottom (1... Copper 1.36028 mil
Dielectric AIR
< >

Use right mouse context menus to add or delete
substrate items.

Select items on the substrate and view their
properties below.

Shortcuts in the Edit menu can be used to quickly
edit the next substrate iten.

Substrate Layer

Thickness

EBounding afea

TECHNOLOGIES
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RFProig 1t

* RFProfi BE-F S FHADSIREI SR E#H AN, AT E PR ERGHEMFTNEHNRE, BR=4%
MBI DINTER, EEMREFEER, REGTER/ER-SHEHED. |

Bt i

]

o vt Gyt T et O oo Dot AdS O AT WMty [ mem [Advanced_Module_lib:mcnEMSim] (SIPro/PIPro Setup) =% on =<~
VEOHE D XIVT 4089 HHREH FlEy oIS - File Edit View Tools Help I x1
- * g & A LD — L P 1@ —
::ﬁ:""\{:?;;a = Proeat & % 10 Layout elolesd] B -
= SR B Ol -
CEWEADDARLEH BT TICEE YU OER - N EOE= View G-ﬂmr(”
o 0 : a | vt "
ooooo X s o . wd Simuatons
v (Mt o, Soh BN Sy [%-4 + B Advanced_Module libimc...  |= - (- ! -3 fe I3 25 T S J
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