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T GMSRE

ZL
LineSim
> “ New LineSim Schematic” [
LineSim File-> New LineSim File...
> “ Edit PCB Stackup”
Edit -> Stackup... 6
>
Basic Dielectric Metal ZO0 Planning Custom View
>
> “ Stackup Editor”
fpply be Selection
Insert Above r
Insert Below Most Suitable
Zuk kel Signal
Copy Ckrl-C Solid Plane
Pashe (o [ Split-Mixed
Delete Dl Plating
Substrate
Solder Mask
> 6 8
Insert Below Solid Plane
GND2 Layer Name
VCC2
KGS KGS Technology CO.,LTD http://www.kgs.com.hk

4 69
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B HyperLynx

LineSim

PCB EMC
LineSim
PCB
LineSim “ what-if”
EMC LineSim
HyperLynx V7.0

LineSim

° PCB

[ J

> Bl e

6

> OK

KGS KGS Technology CO.,LTD http://www.kgs.com.hk

<o P bt

6 69



B HyperLynx

IC
[ LineSim IC
° IC
> IC LineSim
IC CELLAO BO
> IC

> CELLAO IC

> Assign Models “ Select...”

> Generic.mod

> Devices 74AC11X:LINE-DRV 74AC
KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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MR
OK
> Buffer Setting “ Output”
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K |_ EIN Fix I'-irl.ull.nl
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Fim
e
|
Wedal iw pamis
et (P70 L |
Frn pomn _J
diE | | _=mr |
> Pins U(BO) “ Select...”
> Generic.mod
> TAHCXX:GATE-2 OK
> “ Input”
> & n
>
Values
Transmission-Line Type Values
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B HyperLynx

“ What-if”

Y V VY

GHPAIS

CIEECTEE———— =

e e Tryw |G |
T —mpr b b L ]
Usmrncpiesl [mginfen] ol [Py
- 1 il
i |~ Rk - | Er)
= e Do [ FET
B : ——
r 4! L
o T Leres [~r ==
[ Calle La i
I o T
- L]

F L]

-
Haila
B e b s 1 e e 1L B
p i gy
Vo iy o ol e

. | I L] | L] I

Microstrip
8 Inches
“ what-if”
=TT T
[ o o Cooiemi i
= THE dem
D= |1 i
| m
ol
LEER LR
P I ;| :::-.-dl TR N DT
Pty e s - Y | [T g Doy Tormssncta oy
Corsbit s T [ Vil :::;m
A bt - |t by g ey 1w FUE B
Dinkeriii- hag M T . e e e e e .
(£ T S I_ Bl
[FRFSSSIITH BT |
[ o ] wn | e |

!I Open oscilloscope/Simulator
“ Sart Simulation”
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B HyperLynx

> “ Copy toClip”

> “ "> o> ”
Microsoft Office Word

> Ctrl-v

OSCILLOSCOPE
Design file: UNNAMEDO.TLN Designer: XCM
BoardSim/LineSim, HyperLynx

_> [ »

xProbe 1:U(A0)
Probe 2:U¢B0)

“Aabed OA
~
5

0.000 5.000 10.000  15.000  20.000  25.000  30.000  35.000  40.000  45.000
Time (ns)

Date: Wednesday Mar. 24, 2004 Time: 17:04:30
Show Latest Waveform = YES,  Show Previous Waveform = YES|

50.000
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e cMsRE!

8 Inches

113 3 ”

1. Technology

2. Topology
3. Termination Z0

Technology CMOSs

1.9ns

Topology
1/6 FR-4
5.8in/ns 6in/ns

Edit -> Databook |IC Models .MOD
Library and Model Mode Library generic.mod
Device Model 74AC11X:Line-Drv

Output Drivers  Slew Time /

>
>
>
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B HyperLynx EMSHE’
6

> Slew Time
Inches

= Slew Rate (ng)x 6 (in/ns)
= 19(ns) x 6(in/ns) = 114in

1/6
1.9in
FR-4
Slew Time ns 6x16=1
> Values
Length 1.9 Inches
>
>
0.5 inches PCB
T
8-inch
>
> Values Length 8 Inches
> -]
> “ Sart Simulation”
>
KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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Rt=70-2zd
Rt =
Z0=
Zd=
Z0 LineSim
> IC
Resistor
> 63

Microstrip

Sart Simulation

YV V VY

KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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B HyperLynx

- -... .|
> [ ShOW" “ PreViousr&eult"
EMI
EMI
> LineSim spectrum
analyzer [ﬂ!|
> Vertical Offset ClassA  ClassB
> “ Sart Simulation”
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B HyperLynx EMSHE’

133MHz
IC
PCB LineSim
BoardSim
PCB
>
> IC
Select EASY.MOD
“CMOS,3.3V,Ultra-Fast,” OK
> None
> Values
20 Inches
> B |
> tial
> “ Sart Smulation”
> Show “ Previous Results’
> [
> | « Qart
Simulation”
>
KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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B HyperLynx E%Sﬂg

Vertical: 1 Wdiv offsat: -2.0V
Horjzontal: 1 nsidiv_delay: 0.000nsec

IC Multi-Gigabit PCI
Express HyperTransport

XTK 13 W ”
LineSm  BoardSim

HyperLynx —_—

>

> Frequency Domain “ Loss’

|E|;Fu=-
> Resistive  Dielectric
>
480MHz
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B HyperLynx M ng
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Fi sdaiedy iakjs
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P 7T =
= Log oealw for £
I Log senls dur T
I'r|_-|-_I Fraps |
-—q_:| kR | u;_|
HSPICE
IBIS IC
multi-gigabit “3GIO” IC
HSPICE
“ SPICELynx” LineSim BoardSim
HSPICE HSPICE
HyperLynx HSPICE HSPICE
3GIO
HSPICE
HyperLynx HSPICE IBIS
HSPICE
>
> Options/ Directories
> IC “ <HyperLynx
\Libs\Spice”
SPICE
> IC
> IC Select
> SPICE SPICE
“ .inC"
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B HyperLynx '_Mmg
L * |
EEIT =
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_m P mumm Eirey |
i | E:n":::“;:::nl::w!l - |
EAIY RO I s con™ T o me rrami
> SPICE OK
> spreadsheet SPICE “ports’
Ports Ports* VCC” “ XGND”
LineSim
> SPICE port LineSim Vin
Simulus
> SPICE port AO Vout
U A0
SPICE Pom | Circuin Connection
I Stirmulus
o [Lxadm
WCC [viec
D .L'_.m]
HSPICE IBIS Ports
HSPICE
HSPICE
PC HSPICE
> EH
> “ Sart Simulation”
> LineSim HSPICE
HyperLynx HSPICE
> OK HSPICE
> OK SPICE HSPICE
HSPICE LineSim
HSPICE HSPICE
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LineSim HSPICE LineSim
HSPICE
HyperLynx* ” HSPICE
HSPICE
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e cgnter

LineSim

Edlit Tranrsrnsss o Linss ) El
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LineSim
200mV LineSim
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i aMan

Demo
HYPFILES “ XT Trace Separation. TLN”
> LineSim E LineSim
> CELL:A0 BO
> IC
>
> “ Coupled” “ Sackup” “ Add to Coupling
Regions” New Coupling
> “ Edit coupling Region”
Layer “ 3
Signal, InnerSignall” “ Auto Zoom”
> “ Transmission-Line Type’ Comment
“ Aggressor 1"
> p .
>

“ Coupling0001”
“ Victim” [TL A1Bl1 ]
“ Agogressor 2" [TL A2B2 ]

T

Truasieeiec-loes Type Dtk Copling Ragiooa |FI.|J..I Exdyar | Movs 12 Comgling Il|'|.-|

Dol sgrm 1~ Cemaphrg rmgpne
= CraphnglT| =] | P [eapingmin
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Mo oo a0 |7 g g || 4] i 0| Himr |
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Coupling region 3inches 6.0 mils
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B HyperLynx E%Sﬂg

> Name “ Generic Bus Examplée’
> 12.0inches
“ Transmission-Line Type” “ Coupling Direction”
LineSim
“ Hints’
IC
IC
> IC IC
> CELL:AO IC “ Assign Models’
> “ Select...” “ Select IC Model”
> “ EASY.MOD” HyperLynx
> “ CMOS.33.3V,FAST” OK
> Ve 3.3V “ Yes’
> “ Assign Models” “ Copy” *“ PasteAll”
IC “CMOS,3.3V,FAST”
IC “ Assign Models’ “ Input”
> “ Buffer Setting” UAO) U(A2
“ Output”
IC
IC
U(AQ)
U(A2)
> “ Assign Models’ U(AO) “ Select...”
“ CMOS 33V ultrafast” Aggressor 1
Aggressor 2
> “ Assign Models” “ Ping’ U(AL)
“ Buffer Settings’ “ Suck Low”
13 011
“ Stuck Low”
KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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B HyperLynx EMSHE’

Victim  Aggressor

IC “ Stuck Low”
“ Victim”
“ Aggressors’
Victim IC
“ Victims™ “ Aggressors’
LineSim “ victim” “ aggressor”
“ Aggressors’ “ Victims’
Aggressor Victim
LineSim LineSim
“ coupled
stackup”
>
LineSim
J “ gtripling”
o 6 mils 8 mils
o 12 inches
KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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e cMgnter

200mV
> ! " “ Edit Coupling Regions’
> !l Open oscilloscope/Simulator
Simulate -> Run Scope...
> Driver Waveform “ Edge” “ Falling Edge”
IC “ Typical”
> “ Sart Smulation”
> “ CopytoClip”
LineSim boundary-element field solver
Victim
CMOS
700mV 200mV
> U(AL)
>
740mV 970
mV
> Victim
“ Field Solver” “ Sart”

EIETTTIT =l

Toramminw ss-Line Typs | Biio Cougding Bapsnn "llllm'l'll'!lﬂi i Congling Bepo |

KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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B HyperLynx M I"IE
Erngh
“ View...”
8 mils 16 mils
>
> “ Edit
Transmission-line”
> “ Edit Coupling Regions®
> “ Coupling Region”
“ TL(AL1:Bl), ‘Victim”
> “ Trace-to-Trace Separation” “ Left” “ Right”
16
> f* ”
> “ Sart Simulation”
PCB
PCB 10mils 5mils

>

> “ Edit” “ Sackup...” “ Sackup Editor”

> “VvCC”  * Innerl” Thickness

10 5
> “ GND” “ Inner2” Thickness
10 5

> 5mils OK

> “ Sart Simulation”

> “ Previous Result”
KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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B HyperLynx

-Aw-2 bey joa

OSCILLOSCOPE
Design file: XT TRACE SEPARATION.TLN
BoardSim/LineSim, HyperLynx

Designer: XCM

GMIBRIY

Probe 5:U(B1)

1200.0y

1000. 0y

800.0

600.0

400.0

200.0

-0.0

-200.0

-400.0y

-600.0

5.000 10.000 15.000 20.000 25.000 30.000 35.000 40.000

Time (ns)

0.000

Date: Tuesday Mar. 16, 2004 Time: 13:35:52
Show Latest Wawveform = YES

Victim

] Vertlcaln “

45.000 50.000

200mVv
Scale”

200 mV/div

LineSim

Aggr essor

Y V VY

Aggressor 1 Aggressor 2

“ Open Terminator Wizard”
U(AO) OK
“ Apply Tolerance”
Aggressor 1

OK
U(AO)
“ Resistor”
“ Resistance”
Aggressor 2

PCB

N

“ 10 percent”
39 Ohm

56
U(A2)

KGS

KGS Technology CO.,LTD
27 69
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B HyperLynx E%Sﬂ@

> 100mV/div “ Previous Result”
60mV

OSCILLOSCOPE
Design file: XT TRACE SEPARATION.TLN Designer: XCM
BoardSim/LineSim, HyperLynx

Probe 5:U(B1)

-Aw-8 be 1 jop
N
S
S

00 5.000 10.000  15.000  20.000  25.000  30.000  35.000  40.000  45.000  50.000
Time (ns)

Date: Tuesday Mar. 16, 2004 Time: 14:10:12
Show Latest Waveform = YES

Victim

Victim
1ns

> Victim Agressor

39 Ohms
> U(Al) “ Suck Low” “ Output”
> U(AL) U(B1)

LineSim
16mils

KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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B HyperLynx E%Sﬂg

BoardSim

mmami Lo OO el el Opm@iie E

hodiond 0 WiiRe alarl 00
Hwtgerlal | wnidey dciey B 00ancr

BoardSim “ clk”
demo.hyp
11 CI k”
BoardSim BoardSim
“ clk”
EMC
[13 CI k”
> “ Sdect” > " Net by Name’
EI “ Select Net by Name”
> “ clk” PCB
[1] Clkll
KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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B HyperLynx

R T o T

“ Sort Nets By” “ Name”
Board PCB
“ clk” IC
AC
IC “ Edit” > “ REFIC

Automapping File...”
ar
1
L]
i
"
e
i,

THEC, PEL, T4EC|T4 NEF

TdRC. P, TeEC|Td_NEF

KGS Technology CO.,LTD http://www.kgs.com.hk
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B HyperLynx E%Sﬂg

[{1 Clk”
> “ Simulate” >* Run Scope...”
]
> “ Driver Waveform” “ Oscillator”
> MHz “ 100"
> “ Horizontal” “ Scale’
2 nsec/div
> “ Sart Smulation”

Demo

EMC /

> .|

“ Simulate’ > “ Run Spectrum analyzer/EMC..."
> EMC FCC
CISPR

KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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- teun cMigRRy
+50

> Vertical Offset
dBV/m +60 dBV/m ClassA
> “ Sart Simulation” EMC
ClassB
=100 =
Communt [for Clipghsard and prindier) Frrodes =
)
Bira swecilleaceps diagley ?::rll.“hﬁ o :[ﬂ:-:d:{:; =
Twpamal =
Deriy| 920 2 Fawi=Flumg
Magler
" Shsw pravucon I dasis weala
Lt
Spactrim display e | pomtal Vet i eal

Cantral Fray Wt Copr to Clig|
— - = = . - levn af CSF |
_:|“' |T:|"““"" e Talwis |
i:'h:l:- Eapalakiona Eracs |
A EE o priat |

i e
(100 /e | D7 e | lons |
¥ o =

EMC

KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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BoardSim

BoardSim Terminator Wizard

11 Clk"

Select > Net by Name... “ clk”

KGS KGS Techr;gl ogy CO.,LTD http://www.kgs.com.hk
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> Select “ Net by Name...”
HET “ Select Net by Name”
> “ ek PCB

] B o B i i

Board PCB

“ ck” IC
AC

Attach Probes... IC U113 U718 U9.9
Simulate > Run Scope... > Attach Probes...

> Simulate > Run Scope... Attach
Probes...
> Pins “ U113 Pin
1 Chi
> “ u7.18” 2 Ch2
> “ U9.9 3 Ch3
KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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B HyperLynx ’M%E
A
> OK
[tach Ducloacopupnses =
Fize: Frrot= oharrslc 1
W a1 ;,l NiEEarantial _IPI'M pinL: A lwch ALL
+ (=T |
1 r [ o |ur.1a
= (il LK
]I':E:.:llll.ll Bk i FlE Es L I]il
quighly caxmsek & EEw
G T ree
Te mern w probn, click wn u " |
gir: thaw click chaneal
e, T 2]
prock ton e ew | telp
[13 CI kll
“ clk” Simulate  >Run Scope...
[ |
> Simulate Run Scope... Digital
Oscilloscope
> Driver Waveform
“ Oscillator”
> {1 M HZ” 11 66!1
> “ Sart Simulation”
g LN KGS Technology CO.,LTD http://www.kgs.com.hk
KGS
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B HyperLynx

Demo

1] Clk”
“ Select” > “ Component Models/ Values...”
>
> “ Sdect” > * Component Models/ Values...”
“ Assign Models’
> Pins “ R9.1”
1000 Ohms AC
e =
2 Evieer (Cmms e | i | Brel | Bk Trennsin
_I ] vebma | -
Tl = ~ e
|
| | |
KGS KGS Technology CO.,LTD http://www.kgs.com.hk
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e cMsRE!

> Pins “ Car

33 pF “ dk”

“ Wizards” > “ Terminator Wizard...”

N

> “ Assign Models’
> “ Wizards” “ Terminator Wizard...”
_ ! L]
| erereie aralpw L
Moo dhe Ko 1 Hl ke |
Pl b ipo@rali 128 O
Migvbigy o 1
Paraisai Copacaon” 1
Dl wipsadansa” 54 ovee
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R C BoardSim
IC
Terminator Wizard
“ Apply Vaues’
> “ Apply Values’
> [1] OKH
[13 CI k”
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14 CI k”

>

> “ Erase”

> “ Sart Simulation”

IC
BoardSim
10% 20%
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BoardSim

BoardSim
BoardSim
“ clk2”
> demo.hyp
> “ Select” > “ Net by Name...” “ clk2’
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> “ Crosstalk” > “ Enable Crosstalk Simulation”
> “ Crosstalk” > Set Crosstalk Thresholds’
> “ Use Electrical Thresholds’ 40 mV

Stk Lrosstalk Threshalds

&

> “ Change Default IC Moddl...” Riseffall time 1ns
« OK”
> “ Crosstalk”  >“ Walk Coupling Regions Field Slover
views "
> “ Next” “ ”
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> “ Impedance’ L C Z
File

Export LineSim

LineSim

BoardSim HSPICE ICX XTK ePlanner

LineSim HSPICE XTK

> “ File” > “ Export Net/Board to...”
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BoardSim

| 1) amiswioel Bl B ] Ol 3 T B 1|

Sl EMC /
BoardSim “ Board Wizard”
PCB
113 ” mB
EMC
PCB
“ DEMO.HYP”
> “ File’ > “ Open BoardSim File .HYP ...”
BoardSim
> DEMO.HYP BoardSim
BoardSim PCB
BoardSim PCB
PCB
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UNIX PC BoardSim PCB

Demo

“ Wizards’ > “ Board Wizard Batchmode ...”

> “ Wizards' > “ Board Wizard Batch mode ...”

> “ Detailed
Simulations” “ Quick analysis’ 6
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“ find warning” @l “ find warning severe ”
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warning”
> “ find warning”
“ datald”
> “ Search” > “ Find”
> “ datald”
> [1] OKH
“ datald’ “ datald”
/ 2ns “ datald”
PCB
IC Pin /
ICPin Demo
PCB
CPU
EMC
“ck” " ck2
EMC Pin 2.5ns 100MHz
> “ Wizards’ > “ Board Wizard Batch mode ...”
1N
> “ Quick Analysis’
> “ Detailed Simulations” “ Run
signal-integrity (SI) simulations on selected nets” “ Run EMC
simulations on selected nets’ “
> “ Batch-mode Sl and Crosstalk Options”
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Max ns” 25 ns “ OK” “ "
> “ Batch-mode EMC Setting” “ Nets
Spreadshest...” “ Net Compliance Spread Sheet”
“ k™™ ck2” “ EMC Clock Freqg.
MHz " 100 EMC 49% “ OK”
> “ Batch-mode EMC Setting” EMC
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“ Regulatory test limits’ FCC CISPR ClassA
B “ Distancefrom the Antennato PCB” 3meters
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> [11 n [11 n
° “ CI k" “ CI k2"
o Pin 300 mV
° Pin 25ns
o EMC FCC CISPR- ClassA&B 100MHz
49% 3
> “ Find Warning” @l
>
“ clk”
“ clk”
EMC “ n00076”
“ n00076” “ ck”
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BoardSim “ ”
“ CI k”
o “ clk” ICPin
o Pin infout
° Pin Pin
IC /
/ /
[}
[}
113 OH 1] DH
o .CSV “ Comma Separated Values” DEMO-SI.CSV
Microsoft  Excel
o SDF * Standard Delay Format” DEMO-S|.SDF
Verilog  VHDL
HyperLynx HYPFILES
“ ck2 “ n00077”
“ Next”
“ clk2
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BoardSim “ 3GlIO”

3.125 Gbps

LineSim HSPICE
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demo.hyp
“ Select” > “ Net by Name” “ clk”

vV VY

BoardSim

IC
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> “ Select” > “ Component Models / Values...”
cliniE

> Pins Ul1.13 “ Select...”

> “ EASY.MOD”

> Devices “ CMOS,3.3V,Ultra-Fast”

> [13 OKH

> “ Edit” > * Via Modedling...”

> “ IncludeVialL and C”

> [13 OK"

> [ ]

> “ Sart Smulation”

> “ Edit” > “ Via Modeling...”
> “ IncludeVialL and C” “ Auto-Calculate’
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> 14 OK"

> [ ]

* Sart Smulation”

>
BoardSim
> “ Edit” > “ Via Moddling...”
>
“ Auto-Calculate” BoardSim
L C
3-D field solver “ User-Supplied Global L
and C’ L C
“ User-Supplied Padstack-Specific L and C’
Spreadsheet
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>
> BoardSim
“ DEMODIFFHYP”
> “ Restore Session Edits” “ OK”
>
oy I_:_'___. .!_:.';_:_ r_ |_ . o — u :.'_
> “ Select” > “ Net by Net...” “ drvl_out3+”
>
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“ drvl out3+” “ drvl out3-"

BoardSim
> “ Crosstalk” > “ Enable Crosstalk Simulation”
> “ Crosstalk” > Set Crosstalk Thresholds’
> “ UseElectrical Thresholds” “ Include netswith coupled
voltages greater than” 20mv
> 111 OK”
BoardSim
> “ Crosstalk”  >“ Walk Coupling Regions Field Slover
views ”
> “ Coupling Region”
> “ Impedance’
> HyperLynx field solver
104
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GMSRIer
> “ Bit Pattern” “ Sequence” <Custom>
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“ Load...” “ Save...”
> PRBS “ Sequence’ PRBS
> “ Bit” 7 127
> & ”
> “ Sart Simulation”
>
> “ Vertical” “ Scale”
100mV/div
>
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PRBS
HSPICE
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> HyperLynx Visual 1BIS Editor IBIS
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. Windows
o highlighting /Cut/Copy/Paste
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> IBIS [Package]
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I nput
Resistance CMOS 999999
500Q2 - 10KQ
I nput
Offset Voltage CMOS Vee/2
1.2V
Clamp Diode
Type Open Slicon Schottky “ Open”
CMOS
silicon
Clamp Diode
Resistance Y
15
Capacitance “
" 3pF 8pF
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