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The SPECCTRAQuest Design
Flow

o, e

The SPECCTRAQuest Design Flow consists of

Lab Flow

the following six steps: arecerancns o

Pre-Placement

Solution Space Analysis
Constraint-Driven Floorplanning
Constraint-Driven Routing
Post-Route DRC

Post-Route Analysis
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Design Flow: Pre-Placement

ndard form factors, mechanical restrictions, and

andard practices often predefine locations of critical
components.

Electrical design must start with these requirements, or
present a strong case why things should be changed.

Pre-placed design i1s usually created by the CAD group as

a starting point for design. Chip set placement
/predetermined
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Database Setup Advisor

x| D Thefirst screen of the
Databasze Setup &dvisor Databa% %Llp AdVI wr-

To successfully extract a topalogy inta Signal Explorer, certain information must be setup properly
in the lapout database zo that the electrical circutt bopology can be accurately synthesized.

The Databaze Setup Advizor quides you through thiz zetup process. If done correctly, this wil
only need ta be dore ance with the lapout database; then pou should be able to extract any

zignalz into Signal Explorer. @ Expl al nS the u% Of
The Database Setup Advisor is automaticaly invoked if there i blem found with the: zignal -
Ll o b oy e Database Setup Advisor.

Signal Explorer. You should run the Database Setup Advisor once on each new design before
extracting topalogy data.

Database Setup Process

The Databaze Setup &dvizor will walk wou through the following modules: @ D e&:ri beS the geps you
Crozz-zection; Define the pe and charactenistics of the varied material lapers in the lapout.
must take to set up the

DC Wets: [dentify which nets in the layout are to be connected to a constant DC voltage.

Devices: Pravide information about the devices in the lavout, such as Clazs and Pinuse databa% Correctl y .

properties.
Sl Models: Azsign electrical models to components in the layout.

S Audit: Audit specific nets in the layout to verify that they are set up properly for extraction and

o @ “Set up Right, Set up
|[ Ne> | Finish Cancel Help Once’.
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Defining the Layout Cross-Section

= Layout Cross Section =]

Crozz Section I

Subclazs NamEI Type I aterial Thickness | Conductivity | Dielectric Loss Megative | Shield | *Width | Impedance
[MIL] [rhodcm) Constant | Tangent | Arbwork [MIL] [ohim]
1 SIRFACE AlR =
2 TORP COMDUCTOR [ COPFER - 1.2 595300 1 1] O b BR.TET
3 DIELECTRIC |~ FR-4 A b 0| 4.500000 1]
4| INTERNALT PLAWE - COPFER - 1.2 535300 [ [
5 DIELECTRIC |~ FR-4 - 14 0| 4500000 0
E| INTERMALZ PLAME - COPFER - 1.2 595300 [ [x]
7 DIELECTRIC |~ FR-4 A b 0| 4.500000 1] /J'
g BOTTOM COWNDUCTOR = COPFER - 1.2 535300 1 1] //El b BR.7FT
9 SIURFACE AR

Designates the currently selected layer as a

shield layer. The shield layer prevents the Activate Differential Mode
electrical signals from the two adjacent : :
layers from interacting with each other. Layo ut Cross-Section Editor

| e _>|_I
N

Total Thickness: Stripline Layer Dielectric: Dielectric Constant: Loss Tangent: . :
[ Differential Mode
288 MIL I[ Determined Automatically | j I

ok | bpply | Cancel Help |
FAR\IGHT




DC Voltages

SPECCTRAQuest S| Expert needs source voltages for

terminators and capacitors to build an electrically correct circuit.

1'_ 50 signal explorer expert: ha3.top 1.0 Projeck: D:...\Sqf -0 ﬂ

File Wiew Edit 35et Analvee Help
i | r'l
27

e Terminated buses to 1.5 Volts
F. H '::_ ':::'_ El

-

o

a0 PHC_DOREONBASZA, .

BE Ohen 1547 00 MIL

Ready _Stop |
FARSIGHT



Sgnal Model Assignment Form

=1C1x]

DeviﬂeleDndHires|RefDesPinsl
DevType ValussRefdes Signal Hodel Source Library
--El 4_HEADER ﬂ
== 7406 7406 fxdevs . dul [
E ----- & U3 7406 frdevs . dnl
ey 1137 7406 frdevs . dnl
-0 7407 7407 frdevs dul
H-£0 74AL500 7441500 frdevs . dnl
-0 74AL504 7441504 frdevs . dul
EI@ T4ATS0R 74415048 frdevs . dnl
ey 119 7441508 frdevs . dnl
-] 74415245 74415245 fxdevs . dml
£ 7441574 7441574 frdevs . dnl -
4] | b
Signal Hodel: I j huto Setup |
Create Model. . | Find Model .. ebho szl
Az=ignment Map File: Save. .. | Load. . . |

[T Include CRIGINAL Model Path in Map File

Clear A1l Model Assignments |

0K I Cancel

Preferences. . . |

Help |

Signa Model

Ul
IBIS IOCell Model

—— RLC

y RLC

— RLC

IBIS Device Modéel

Package Model
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Translating and Adding L1 brarles

= Signal Analysis Library Browser _

Device Library Files
Working @ fxlib dml

dbx . dml

fxlih dml :
devices . dml Remove Library

Browv=e Models ‘

cd=s_model=s ndx

fxdgvs.dml-
fxRPAKS . dml Howve Tp
Mowve Down

|
|
An Index file (.ndx) is a LocalLibary Set Warking |
group of library files that e oo Toime_|
have been merged and Optonal Carence Lbrary
indexed together. You can J Nerge DI _|
use the models for Add Existing Library & |  Create New Library DHL Check |
SimUIation, but cannot m0d|fy Interconnect Library Files
the index file in any way. forking | amterconn inl Bravsel Nod=ls)|

interconn. iml

Femowve Librarwv

Howe Tp ‘

Hove Down ‘

Set Working ‘

Add Existing Librarv | Create Hew Library
()74 | Cancel | Apply ‘ i Tran=late —>§‘ Help
You can translate these types of signal —  |bis2signoi

models to SPECCTRAQuest format. WA RasEGHT



Pre-Route Template Extraction

% Constraint Manager [connected to SPECCTRAQuest 51 Expert 15.1) - [Nets: Routing]
= File Edt Objects Column ‘iew Analyee Audt Tools ‘Window Help =121 =l
1= E Y | 2|2
=23 Electical Constraint Set i ﬁ::::::l :::.?r = e s = R ﬂ
+ ﬁ Signal Integrity d cSet s i Actual | Margin X Actual | Margin | |
+ % Tirnirg
| ) @FX.FXSCH_1):GHT
The Xnet includes : %Eﬁgﬁhaims O @FXFX(SCH_1):HA
H H HA3 ]
the drivers, receivers |- & L M— —
. + % Signal Inteqrity
and interconnects of | g HAS G
+1-EEB |Riouting Deselect
an extended net. A HAT
—35 HAS
| HAY
= B B
Bl wpo B S deoav bl 3
I NN L A 2 e s »
I
o
=MET

FLE T
T . AN e

St Th

| I YT TV T O, T T T P s E T

(1]

(CCEN
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File Wiew Edit Set Analvze Help

D= [ &

NENEN

[T

&|&||[e a2 | 5]

i

. | mC_nnneomenszn

#4800 1L

|Coun‘t| -

<—'I:'oggle to display the
tjnits on the TLine to
Llength or Time.

Hame | Value
H crCUT
tineDekayhiode leneth
uzerReyvision 1.0
E STARTLEZ
FPS4
RP123 1
| = | 1
impedance £S5 okbm 1
length 554095 MIL 1
traceGeometry Microstrip 1
welocity 556772 milins 1
[ 1
<—|T|\‘Parametersl,{ Measurements AResurts ,& Cnmm4 1

Ready

L]
Stop
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S0 signal explorer expert: ha3.top 1.0 Project: D:...,Sqf142" sqflabs’,

File ‘Wiew Edt Set Analvze Help

O

#

e

e

Bl alalala| £|eg]|[e= e

| ®|dn|

=101 x|

LI

NIFOSFIF
1w GIL_I0

TLJ

WICIIETRI
I ed

Simi0|  Driver Receiver ‘C}mle FTSMode TL?R:::]G“"‘ ITnL;J Monotonic 0“‘:12::"'“ 0“‘:_'::""‘ sw“:::lle'“"l 5"‘":;:23'3:
30 |STARTLBZ21U27 80 STARTLBZIME 150 1 |Slow 1000 B0 |PASS 15014 260436 |08m71  |1.13658
55 |STARTLEZIIG15 STARTLBZUZ7 80 1 Fast 2000 B0 |PASS 150158 141176 105547  |1.26647
128 |STARTLB21U27 80| STARTLBZIMG 150 1 Fast |0 70 |PASS 151143 107319 076736 07638
B3 |STARTLEZU1G15 STARTLBZI27 80 1 Fast |0 65 |PASE 150122 192954 0505673 06676
92 |STARTLBZLUZ7 80|STARTLEZIMS150 1 Fast 1000 B5 |PASS 150521 (72228  |094366  |0.94268
166 |STARTLB21U27 80 |STARTLBZIMG 150 1 |Slw 2000 70 |PASS 151047  |28ek28 055381 |0.75522
91 |STARTLB2U1515 STARTLBZIU27 80 1 Fast 1000 65 |PASE 150273 172971 0872073 |1.05839
152 |STARTLBZLU27 80 |STARTLBZIM5150 1 Fast 100D 70 |PASE 151018 (95424 094405 085630
& |STARTLB21U27 80 STARTLBZIMS150 1 Fast |0 B0 |PASS 150188 (726408 074836 07026
131 |STARTLEZI1G15 STARTLBZUZ7 80 1 Fast |0 70 |PASS 150548 192486 0873973 |1.06702
148 |STARTLB21U27 80 |STARTLBZIM5 150 1 Fast 100D 70 |PASS 151146 109321 076286 07557
TARPTI BT S0 STARTI B M 480 14 =R L i 4400 A4 AT A0AT 4 IR 4 24T hd

LLD

[~7]
A Command g 1

Parameters ,{ Measurements ,\Results

Ready

Stop
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SgWave Current Waveforms

£ Untitled - SigWave H=E

Menu Bar — - 0 — '
ToolBar 0B |20 [RARAQAKQ [+ k+4¢ 1 [HEO@E |6 2
TR K K R[5 || em e vem e e e MR AR NERR R
y JJ [ Fil R P R F 8 UL||:|.I1. HJIIII (IR 1100 1100 (110 (10N 110E [am ome IIIl||IIl |JJ 'Uh|".|.-"‘l- e e " N
Bkl B2 U15 150) STARTLB2 UL5 150 Pulse Typ F
EI W aveform Librs casel - Thu MNow 30 164717 2000
(@] [STARTLE: 30|||| =
--F,s_ﬁp Sirmulat _ 3
m W P - gﬂz _;
Eok E
L —
5 : E
° aveform _:
3 window E
I 10 20 30
Time [ng]
V_CP1
ﬂ—l ﬂ Ctatiic Dt\.r
Feady XW(T [ | v
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Solution Space Analysis3ep 1

@ Extract / create topology to be analyzed.
U Pin ordering
U Discrete devices
U Rat-T positions (if any)
@ Identify / enter nominal valuesfor all parameters.
U Board impedance
U Trace velocity
U Terminator value

nar 3
e i U145

TRISTATE TE;fﬂ.ﬂ]E
' . . . . i
Point-to-point device connection

TL]
HICRE1PIR
pe | PMC_LOREONEQHEA 83 b
i - _f
G0 00 NIL
TLa
[ oY I0E KILFIETH P
| 1 T B h& ohm
— —'Fllllllllllllllllllllll—H —EI
i i (hm 450729 ML
TL¢
RP121 WICRYG1RIP
r 7 -

Terminators at the end of

]_ML the net on short stubs.

B3 Ohm

IGHT



Solution Space Analysis Sep 2

@ ldentify manufacturing variances that are to be included in
the analysis.

U Trace impedance (for example +/- 10%0)
U Trace velocity

U Fast / slow components

U Device values (ex. terminators)

U Power supplies (if applicable)

1.5 volt supply
is +/- 5%

%) IUEIIl.Ily Tiriral lmﬂmdb
i1 NMin | mnav canmant | AanAathe Trace Impedance IS
Devices = Fast and Slow 65 ohms +/- 5 ohms.

Trace length varies
for each TLine:
TL1: 4000 mils to
8000 mils,

. A '; ;‘; . TL2 and TL3: 0 mils

Terminators are +/-1ohm ERSEEYUY

wh

S.
FARAMIGHT
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Solution Soace Analysis Sep 3

@ Create a“master list” of all variables for analyses and their
ranges.

@ ldentify “dependencies’ between variables, based on how the
design will be implemented.

U Traces on the same layer have identical characteristics.
U Resistors in the same RPAK match closelv.

@ D
ar

Parameter Min Typ Max ? Steps

PE Speed Fast Slow ; |tobe

A40F % Speed Fast o oy 2

TL1 Impedance B0 ohms 70 ohms 2

TL1 Yelocity 5400 mils/ns BRO0 milsins 2

TL1 Length A000 mils 8000 mils 2

TLY Impedance TL1 Impedance 1

TLY Yelocity TL1 “elocity 1

TLY Length 0 mils 2000 mils 2

TL3 Impedance TL1 Impedance 1

TL3 Yelocity TL1 “elocity 1

TL3 Length 0 mils 2000 mils 2

REF A Impedance| B7 ohms BY ohms 2

REF B Impedance| &7 ohms BY ohms 2

Total Combinations 312
FAR

SIGHT



Solution Space Analysis Sep 4

@ Run simulations and gather results.

U SigXp “tabbed” report format is designed to import
easlly into Microsoft Excel and Access.

@ Evaluate results and identify “cases’ (combinations of variables)
that cause topology to fail (not meet design goals).

@ Simulate individual cases, analyze, correct design if needed, and
iterate.

'ﬁn 50 signal explorer expert: ham_mod.top 1.(

2 WwiwinH | srnal - amaespn Ml bsh b

Fle View Edt Set Anabvze Hel D: Am Fd- Yax Twad Srmoe- Tork: Poke ibdee s =3 x
R DT IR X A Y A
D‘i"‘ ‘ @k@k&k‘%‘ . S - mosou B ow o, el M EE D A
— | " =] = 5l
L = = G H A 3 L ki ] " = L [ I
_I.'f';rlr TERTEE ap T e T dne T g™ 2 e T s baresaric) deiseda g Dbl el sl s Foapl-lzy Sete e n=05-n-nel=y
’ BER [LLINLLI L1 I L T ™ n-=— AT WX TAT AT
g CmEE LI L] 21 (L R T T o LN (U - S -y | I T
1 T, - u i i- (LT DR Hood o Atoada] WU UZELH RN T
t TR 2] 0 2] BE 0 4007 Prix MESs  IETTEE| ORI 8 07 & CRENOBEY
a s i léi RTTTN T PASS A ATTERRT o TRETL AR O T
g BEL o M TTUWTTNOAWT PaRT =00 | L st T U L O 1Y e Ee |
5 CEE = R UL [<>] A U -1 U 2z == AT L LAY Lk
- | s A U -0 B oL 1tod R LU Jld S
n =i 1] 0 1] B 0 a2 Prix IAc 1EI07:| CBRESE 0.SMECH JERERI AT
: Tav il n kil i N NP3 B IR TY R L 1 S1TTE A TR FYI
K Tz UL kil TN AT PanT = 1T I"6T7 ST DT AT AT
d SiE LI L] 1] Lol A0 B A LN 1z.0 - TELAE LR L ERY AL
‘4 olre: LI L] 21 oA B e CARE. R P I - 1L NTERK< I I . | U
i RR&4 \ a5 BEIE w0 T o100 &N PriE oo 15072 ZTared 143 a1 LEES
» AN, B . ” N v ELEILL "'@ RS -ﬂ'l'l_ PSS BIDIE ':_ ; _I I'IE nr I'H"" '|:1I'1'-'] Al
BE Oh I T C T [k n lii i n " pPass el I"n7 TY T FIT T IETI
o T 21 u 21 li_ (LI - U EoR-1 - - S UER RN S - 1
M E HIocu Hl [P P V|1 U RN 1=/ S LSS LM L 5
“4 4 \Pmnmetels/{ Meaaurements AResuﬂs W 4 F H pweep_rpt_tab 7 ! Sl

Ready Raad:
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Solution Soace AnalysisSep 5

@ The solution found thus far is a single-line solution.
@ Crosstalk timing shifts must be within crosstalk budget.
@ Single-line topology is modified to model coupling where

appropriate.
@ Different line width / spacing rules are evaluated for timing
2.. SQ signal e:—:ploer eupert: crosstalkwork.top 1.0 Projeck: =10 =]
D= |alala | | 2 | < | &2 || [o= a=|2<|®|d0|| &= |

sa | PHC_DOOZOOBOSIA. . .

[ [ F [\ Parameiers A4 fdeasureme nt= A Fe=sulls XL Comman [ 4

RPe=ady Stop I




Solution Soace Analysis Sep 6

@ Create final topology template from analysis results:
U Segment min / max lengths
U Paralelism rules

@ Some variances should not be included in the final topology
template:

T-_-- 50 signal explorer experkt: ha3.top 1.0 Projeckt: D:..."Sqf1 1O ﬂ

File Wiew Edit | Set #Analvze Help
= & | - = o> in|| o
Defaults. .. Ck| | e e . ) R semn||. A=

Strobe Pins...
Weckors...

TR1 S TH-
PHC 06

po | PMC_DROZCQBOSEA

L2
MICROSTR
Ah ah

G& JOhm

||4 [ » | Parameters 4 Measurements A Resutts A Comma| 4 (] |

Stop

FARSIGHT




= Set Parameter: length

Single Yalue
" Single Value
1'_ 50 signal explorer expert: ham_mod.top 1.0 Project: C:___\5qblab3
Fil= “iew Edit Set Analyze Help Linear Range

{* Linear Range

alalala)

=

]

Flultiple ' alues

Yanables:

7

Sweep parameters are chosen by setting a start and o]

™ Multiple Yalues |

Parametric Swveeps

=100
Yalue
Start Walue 4000.00 MIL
Stop Walue B000.00 MIL
Count 5
Step Size 1000000 MIL

[t
| e |
I

Hame | Value | Count|
B T 7
impedance G0 abim, 70 ohm: 5 ohm
length [4000.00 MIL, §000.00 MIL: 10087
traceGeometry Mlicrostrip
velncty 5567 .72 milinz .
Exprezsion
TLZ2 .
(™ Expression |
Parameters A Messurements

= |

g e
Help

Cancel |

stop value. The count value determines the number

of sweep count points.

FARSIGHT



Setting Sweep Parameters

Expression listed and other
4nt value determines the parameters used in the

ber of sweep count points. =EeXpression determine the
number of sweep count points.

= Sel Pulosscicn. mpocdurice
Ik

£ drgevaue Wb
= Sel Pulosscicn. mpocdurice
Ik ~lwr Faage
£ drgevaue Wahe C reaRonoen Slal YAk i S—
. a e aingetiane
Nrere P b ave I © gigevae | v
& reoRore SlalVave HN] Lo I_
Ll
> Hlp e IT -1 kst B
v
. Slep ko i Lriag daiuk o
L] 3
Hukizeae; r. Cia e Ii
Sl ax f+ 2 liple Vel geg I J A vt
¥ R nban Caaw
N
Mubize'aLe; SR T Ejﬁ
......... o Heutm —_—
i aipls el I I =Ry ze

—
ST R TR
Ireiil —= lipl= e
T=-IF1 i W pheechaes |
el e
Il b I
(L FE R WE I

(=

Ti=-1Ed1

il

~Fhrirsrr
] Fearmwng |

O e

i
- _I 5012
Waigaen  |NC1ZZaesisterce j ] by "::HJ FRITY! r
Vel = Eaawein _2 mpedse
T1 Ik - Ik Canze IEF
= _I ekl I | _I

Watisbles: o
Tl Mlaren ol

L |[e= | Disérete values determines the : 2t |
number of sweep count points. = |

FAR) IGHT
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Assigning Prop Delay Constraints

= Set Topology Constraints o =] 3

Max Parallel | Wiring | Uzer-Def ined | Signal Integrity | Uzage
Switch-Settle  Frop Delay | Inpedance | Eel Frop Delay | Diff Pair

~Exi=zting Rule=
From To Bule-Type Min-Delay Max-Dela

W15 150 LENGTH 0.00 mil ] |..iSf[ the Pin or Pin-Tee
Bra mda  Dmem  sooan™ imoopai | Rairs that have delay
gonstraints assigned in
i 1 | the current topology.
~Pin=-Tee=s ~Rule Editing
Name I=age
: From: IUlE.lED . . ]
DRTVED HacETVER ] 7e: Rret s Identify the desired points
FPes 3 T mepge dd between which Prop
EPE4 .6 UTHSFEC

Rule Twpe: Ilengt‘"

=] Hodify Delay constraint is to be

RF123.2 TNSEEC :

RP123.7 UNSPEC Delet =

U15 150 10 . _ engid | clpplled.

uz27 . &0 10 Hin Length: IEI.EID mil

1 Hax Length: [2000.00 nil q

Delay
Length

| S | Corpel | _Help | % I\/?anhattan

- Identify the desired min and max
Components are listed - :
with their pinuse values. delay acceptable for this pair. EFAR\IGHT



Template Applications and
Constraint-Driven Placement

Actual
manhattan Worst case
straint routing bubbles to
lues distance the top
Referenced. Pi Prop Delay . Prop Delay
Wl Electrical | "™ [~ min Max
ceet  |PATE Actual | Margin ctual | Mangin
v
HA3 AATE0T MIL
HA3 -2508 MIL
OML 4508 MIL |4508 MIL |2000 ML 4506 MIL |-2508 MIL
4000 ML 5000 WL |5460 MIL | 2540 MIL
ML 2000 MIL [1547 MIL |453 MIL
E HA4 Ha3 I 7607 M
U15.149:RP48.4 OML 19607 MIL|19607 MIL|2000 ML [19607 MIL|-17607 MIL
U15.149:U27 .78 4000 ML 5000 ML |5600 MIL | 2400 MIL
U27.T8:RP123.3 ML 2000 ML [1538 MIL |462 MIL
B HAs Ha3 I 5557 v
U15.190:RP124.3 OML 10557 MIL[10557 MIL|2000 ML [10557 MIL|-8557 MIL
U15.190:U27 .83 4000 ML 5000 ML 5301 MIL | 2699 MIL
U27.53:RP60.6 DML |8735 MIL |8735 MIL |2000 ML 6735 MIL |-6735 MIL
B HAG Ha3 I 10222
U15.198:RP55.1 OML 12422 MIL|12422 MIL|2000 ML [12422 MIL|-10422 MIL
U15.198:U27 .77 4000 ML 5000 MIL |5720 MIL | 2280 MIL
U27.TTRP123.9 0 ML 2000 ML [1549 MIL |451 MIL

4 [ [ wiring £ Impedance ) MinMax Propagation Deta] 4 | |

FAR\IGHT




Constraint-Driven Routing

Bubble: Hug Preferred

Dynamic timing meter highlights
high-speed timing constraint violation.

Bubble: Shove Preferred

The etch that is routed hugs the
object to avoid DRC violation.

/ / _-__-_'—_
Dly +295 /o
/] [ [ |
/
/

The etch that is routed pushes the

existing etch to reS%‘(ﬂi‘io&Lf_iT

The spacing rule violation
flagged off by DRC markers



Post-Route DRC and Analysis

VCC

Stimulus

— Victim Net

TLine




VCC
Low level

Crosstalk S mulati on

Neighbor Net

TLine

VCCIIII

- Victim Net

TLine
Neighbor Net




S multaneous Smtching
Noise Report

ults from a SSN simulation:

66 36 36363636 I IE 36 36 I 3636 I I I3 I IEIE-IE I I I IEIE-IE I IEIE I IEIE-IE I I I I I6IE-IE I I I 36 IE-IE I I I I I I IEIE-IE I I I I W

Simultaneous Switching Hoise (nV) for XHet "2 COMPLETE HA4® (Typ FTSHMode)

636 36363626 3636 36 36363636 3636 36 36363636 363636 36363636 36363636 363626 363636 36 363626 36363 36 363626 363636 36 363626 36 363 36 363636 36 363363636 EN

Drwr Het PowerBu=s 55HFEise GroundBu=s SSHFall

COMPLETE 015 149 COMPLETE HA4  pwrgtl 1] gndbus  ( 51.54 )

3E-3E € 3 3E-3E 3E 36 -3E 36 363636 36363 3 3633 36 I 636 36 -3E-3E 36 363636 363636 3 3633 6 I -IE 6 363636 36 363636 363636 36 36336 36 3 IE 36 3636 36 3633

Driwver 1«0 Characteristics (Typ FTSMode) Ri=eSlew-FallSlew in (mV.-n=)

3E-3E € 3 3E-3E 3E 36 -3E 36 363636 36363 3 3633 36 I 636 36 -3E-3E 36 363636 363636 3 3633 6 I -IE 6 363636 36 363636 363636 36 36336 36 3 IE 36 3636 36 3633

Drwr I0OHadel Volmax Vohmin Fi=eSlew FallSlew

COMPLETE U155 149 GTL IO 400 m¥W 3000 m¥W 271 284

636 3 6303 I IEIE I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I}

Load I-0 Characteristics
36 36 36 36 33 36 36 I I I I 36 I 36 36 W36 I 36 36 36 36 36 36 36 36 I I I3 36 I I I I3 I W

Fovr IoModel Vilmax WVihmin

COMPLETE UZ27 78 PMC_DO0Z200BOSZAZZECGHE 300 nV 1200 mV

636 36 33636 36 I 36 -3 3303 I I3 I I3 -IE I IEIE-IE I -IE I I3 I I I I I3 I I I IE-IE-IE I I3 36 I I W

Ful=e Data Per dInet
36 36 36 36 33 36 36 I 36 36 -3 36 NI 36 36 - 36 W36 3636 36 36 I I3 36 336 I I3 36 I3 36 I I I I3 I NI

iHet Pul=seFreq PulselutvCycle PulseCycleCount

4 COMFLETE HA4 GeMH= 0.5 1

3E-3E € 3 3E-3E 3E 36 -3E 36 363636 36363 3 3633 36 I 636 36 -3E-3E 36 363636 363636 3 3633 6 I -IE 6 363636 36 363636 363636 36 36336 36 3 IE 36 3636 36 3633

FAR\IGHT



System-Level Analysis

= System Configuration Editor =10 ]
Sy=ztem Configuration : HMtaoD
—Drawing= —Connections
Add File | Add Boardiodel | Remove | 4dd | Remove | Copy |
Set Design Hame | Set Drawing Path | Connection Set Length | Set Cable Hodel
A comnplete . brd
B daughter . brd

Connection, length and
RLGC cable model identified

Two layouts identified
for this DesignLink

Sy=tem Xnets Hames From Design: Iﬁ j
—Connection PinMap
Add Wires Femnove Wires | Connect by Conponent | TextEdit FPinMap
Wirel(=) Set From FPini=) | Set To Pini=)
| 1_ .1_0 A T4 A4 A T4 340 T T4 A i | Ado
50 — &0 A J12 ASZ2 — A J12 ArZ B J1 A52 — B J1 ArZ
6l — 109 A J12 B1 — & J12 B49 E J1 BO1 — BE J1 B49
110 - 120 A J12 BSZ — A J12 Be2 E J1 B52 — E J1 BeZ
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Custom Simulus to Analyze

Differential Pair Topology
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Differential Pair Topology Analysis
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Gap and Line Width

1 the SPECCTRAQuest S| Expert menu, select Route—
nect command.
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Day 1. Basic theories in high-speed PCB design
Pre-Placement
Extracting and Simulating Topologies
Day 2: Determining and Adding Constraints
Template Applications and Constraint-Driven Placement
Day 3: Constraint-Driven Routing
Post-Route DRC and Analysis
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