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Save Time & Money with
an Integrated Design Flow

For many years it has been acceptable to use individual
point tools to analyse and verify your high speed layouts
and critical nets, but today’s high performance FPGAs,
DSPs and Micro-Processors require a more sophisticated
approach

The CADSTAR High Speed Design Suite lets you adopt
an integrated design flow to create, implement, analyse,
verify and document all of your constraints in one seamless
environment
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Who cares about Integration?

> You and your colleagues
> Design, Layout, Production, Test
> Fast, Accurate, Secure, Repeatable
> Your Partners
> Consultants, Fabrication, Assembly, Test
> Accurate, Timely, Complete
> Management

> Internal, External (customers)
> On schedule, to Budget
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Why iIs Integration important?

> |ntegration:

> Enables a single repository for all critical data in the
design flow

> Eliminates the need for data translation between
tools

> Reduces risk and potential for error
> Saves time!
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What data can you share?

> Libraries

> Electrical (Symbol, Component, Part)
> Mechanical (3D)

> Simulation & Modelling (Spice, IBIS, etc.)
> Electronic Design Data
> Schematic, PCB Layout, ReUse blocks, etc.

> Rules & Constraints
> Manufacturing, Electrical
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When Is Data Required?

> Builds up during the design process

A Preferred —
y ﬁ
Constraints "

Traditional
Connectivity /
Libraries
>
Design Definition PCB Layout Verification
(Schematic) & Routing & DRC
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Where does the data reside?

> Libraries
> CAD Library or Database
> Company, User, Project
> Rules
> Templates
> Company, User, Project Constraints
> Design Data
> Project folder

> Variants I
> Constraints
> Constraints database Templates

> Linked to the design document
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How Integration works in the
CADSTAR design flow
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Libraries

Component | Symbols I Pins I Gate + Pin Swapping | Atributes

Attribute Text Read Type
> CA D Stock_No SM-IC1324 ™ | Symbol and Componen
Device_Name RT8288A | Symbol
Glue_Spot_Origin GS0 I | Component
I : I SMT_Autoplacement_Qrigin | SMTPO [T | Component
> E e Ct r I C a HS_model RT828BAZSP ¥ |Component
link Datasheet C:\CadstarDemoDatallibraries'\Datasheets\t8288a.pdf | [ | Part Definition
. 3D_Model RT8288/A ¥ | Part Definition
> Des| gn S T — = Tr
Rating “HE0OFPEOEO SO Lumm SO A B

> Selection SE———
> Data-centric
> Information
> Lifecycle
> History

> Versioning

PEFIFEISFE ) B

Messsement Wty Pt

> M O d e I S Selected Pin Dat:
Pin: [A2 Bl = | Set Active Model{DQ_34_1066_bc_in ﬁ!‘b o]

 —
d |- Pulldown Falling
Pullup Falling

-1 Pulldown Rising
i | -I- Pullup Rising

Type:
= =
Signal: ([DQ13 Technology: “ _Ix DO 34

. . [ -

> Simulation bl SNE RS
> Packaging
> Pin types and characteristic

> 3D
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Templates

> Library creation

> Symbols, Footprints, Documentation
> Standards (Corporate, National, External)
> Attributes

> Schematic
> Structure
> Conventions

> PCB
> Layer Stack
> Rules set
> Manufacturing

Route to SMD Pad f—-—.l
Rearsgrmert |

uwln-rm o
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Constraint Definition Process

> Automation
> Net conversion from Logical to Electrical
> Classification

> QOrganisation @
> QOrganisation a}‘ﬂiw%m@?
> Structure

> Constraint Entry
> Group

> Net
> Pin-Pair
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Automation - eNet Conversion

> Concatenation of nets to
Include

> terminators

> Serial or Differential

> exclude power connections
> Pull up/down
> filtering
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Driver Passive device e.g. Resistor .
Receiver
" Logical Logical ;
Net $457 Ne% MADO I
| S} MADO]
| E-n $457
f ${ 1633-129
< > W R66-1
Electrical Net MADO B MADO
4 1c2-47
W R66-2
cEsm < Symboldenotes B Componers
@ s2059 >1 net in eNet @€ MADL
#2562
() Pin Pairs
&) (8] Components
&-1E- s2061 <«—— Symbol denotes 1
8- 2061 netin eNet
(&) Pin Pairs
#-(8) Components
EI-kE SATA_RX+-SATA_RX-
=B SATA RX+
E- M $13863
—AF 3931
~-opq CN17-5
B~ SATA RX+ 10000 pF CN17/
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eNet Physical Results - Example

> Results

> Topology

> Routing
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High Speed Design - Engineering Process

> |dentify critical nets > Action Place & Route

> Busses, Diff Pair, Clocks.... > To physical design rules
> To Constraints

> Establish constraint values
> Datasheet, Calculation, Signal 8 > Extend Analysis and Verification

Integrity Verification, other > Measure, analyse and simulate

> HighSpeed Router
> Signal Integrity

> Power Integrity

> 3D

> |Implement net constraints
> Length, Delay, Skew, Topology

> Build constraint groups > Document Results
> Busses, Groups, Nets, Pins > Verify conformance of the
design to initial objectives
> Statistics
> Reports
M ZUKCN

aq quadra
e solutions
@

CADSTAR Dpistributor




Constraints - Classification

> Automatic extraction
> Power Nets
> Component Types & Values
> Busses

T~
> Differential Pairs  perfeo——-
= # FIoIH_ rL . [‘I‘IT)U}
/4[] Electrical Nets \
" \
/ path‘ \ b= DMI2_+ TRXG-DMLZ_-TRX3 All Daisy Chain
o
| ' =lBusses =] DMI2_+ TRX4-DMI2_-TRX4 All Daisy Chain
| ¥=| DRAMOOCLKD:DRAMOOKD_B All H-Tree 1
@ Net Classes gnmwmcm:nmwﬂn_n All HTree 1
% @) Components | DRAM3_SDQS0_B-DRAM3_SDQS0 | All Daisy Chain 20
B Parts } ¥=| DRAM3_SDQS1-DRAM3_SDQSLB | All Daisy Chain 20
-] Skew Groups , ¥=| DRAM3_SDQS2-DRAM3_SDQS2. B | All Daisy Chain 20
Topologies , ¥=| DRAM3_SDQS3_B-DRAM3_SDQS3 | All Daisy Chain 20
N p ¥=| DRAM3_SDQS4_B-DRAM3_SDQS4 | All Daisy Chain 20
N A ¥=| DRAM3_SDQS5_B-DRAM3_SDQS5 | All Daisy Chain 20
S - ¥=| DRAM3_SDQS6_B-DRAM3_SDQS6 | All Daisy Chain 20
¥=| DRAM3_SDQST-DRAM3_SDQS7 B | All Daisy Chain 20
LAl Dloica Choic
Start> '
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Constraints - Organisation

> Create structure in the design with:
> Net Class

Daisy Chain 63 77

Daisy Chain 63 77

> B u S Daisy Chain 63 77
Daisy Chain 63 77

Daisy Chain 63 77

Daisy Chain 63 77

> Sub-Bus i
63 77

63 77

A . 63 77

> Diff Pair -
63 77

63 77

> P 1 P 1 6 77
I n al r 63 77
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Constraint — Assigning Values

Layer Stack | Z0Planning | Zdiff Planning |
Field Selver
Enhanced Accuracy Display Log
Type er P sutii Thickness Material Embed 1 (Top Resist Cor
igni Bias  (th) T {£ 2 (Top Elec)
. 1 (Top Resist Construction) Laminate 001 | Resist 3 (Prepregl)
2 (Top Elec) W Signal U 140 Copper Foil Above (Layer2)
3 (Prepregl) Laminate 400 prepreg 5 (Corel)
4 (Layer2) m Split Plane 140 CopperFoil ~ Above ] (Layer 3)
5 (Corel) Laminate 4.00 FR4
7 (Prepreq2)
A acee N m Sinnal " 140 rnner Fril Relme

> Skew Groups >
> Simple g Lo [ f
> Relative '
> |Intra-Net Skew A
> Virtual Branch Point L

th) (Ohm)  (th/ps) (th) (th)  (Ohm) (Ohm) (Ohm)
Al 4.00 Al 4.00 400
2 (Top Elec) Signal 58.69 638 | |2 (Top Eleq) Signal 8911 4455 7112
> L e n g t h V D e I ay M O d e 4 (Layer2) Split Plane 98.85 612 4 (Layer2) | split .. 90,06, 4503 14850
u 6 (Layer3) Signal 4933 569 | |6 (Layer3) Signal 7656 3828  59.09
8 (Layerd) Signal 4838 569 | |8 (Layerd) Signal 76.56| 3828 59.09
10 {Layer5) Split Plane 6280 569 | |10 (Layer5) Split .. 8383 4191 8139
12 (Layer6) Split Plane 6280 569 | |12 (Layer6) Split .. 8383 4182 8139
14 (Layer 7) Signal 49.38 569 | |14 (LayerT) Signal 7656 3828 59.09
16 (Layer ) Signal 49.33 569 | |16 (Layer8) Signal 7656 3828 50.09
18 (Layer 9) Split Plane 98,35 612 | |18 (Layer9) Split .. 9006 4503 14850
20 (Bottom Elec)  Signal 58,69 638 | |20 (Bottom Elec) Signal 89.11| 4455 7112
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Place and Route

Dynamic DRC
Clearance
Length
Delay
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Dynamic
Length / Delay markers
Pop-up

Signal Integrity _

Power Integrity it
EMC

Power distribution
Decoupling

Select View Configure Placement Routing _Utilities _Layer6 (Layer3) Help
HE 4 X~ *olLLLeBH GHY AR VETNE| ILEL A0
=E @ Q& & &
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onstraint Documentation

File Edit View Simulstion Tools Help
EES LR X R B

All Constrsints| Crosstalk| Distortion | Impedance| Sy Skew| Misc| Modeling| Lengthening| Muti-board|

¥= USB_DN3-USB_DP3

¥Z USB_DN4-USE_DP4 Max Length | Maxskew |  Min relative Maxrelative | Max Length | Maxskew | Min relative | Max relative
¥= USB_HOST_DN-USB_HOST_DP (thou) (thou) length length. {thou) (thou) length length
Power Nets (thou) (thou) (thou) (thou)
Net Classes DRAMOOCLKO:DRAMOOKD_B 10 1751.2 03

> Spreadshee
> Reports
> DRC
Skew

>
> Length
> Delay

> Embed links in Schematic and PCB

DRAMOOCLK1:DRAMOOKL B 10 17445 0.0
DRAM3_SDQS0_B-DRAM3_SDQS0 200 7427 94
DRAMS_SDQS1-DRAM3_SDQS1_B 200 6129 126
DRAMS_SDQS2-DRAM3_SDQS2 B 200 674.0 92
DRAM3_SDQS3 B-DRAM3_SDQS3 200 838.5 155
DRAM3_SDQ$4 B-DRAM3_SDQS4 200 8796 53
DRAMS SDQS5_B-DRAM3_SDQSS 00 5820 168
DRAM3 SDQS5_B-DRAM3_SDQS6 200 5701 96
DRAM3 SDQS7-DRAM3_SDQST B 200 8154 132
DDR3_ADDRESS COMMAND 450 17203 197
DDR3_BVTE LANE 1 500 7618 284 58 84
DDR3_BYTE LANE 2 500 6194 192 47 192
DDR3_BYTE LANE 3 500 6759 195 176 111
DDR3_BYTE LANE 4 500 8920 191 53 191
DDR3_BYTE LANE 5 500 8929 185 18 185
DDR3_BYTE LANE 6 500 582.0 174 174 78
DDR3_BYTE LANE 7 500 570.1 131 -131 38
DDR3_BVTE LANE 8 500 8165 13 -109 143
DDR3_Clock_Grouy 90 1751.2 67

k= DRAMOOCLKO:DRAMOOKD_B
¥= DRAMOOCLKL:DRAMOOKL_B

<%, DDR3_CTRL

Boards
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Benefits of Integration - summary

> For you and your colleagues
> Design, Layout, Production, Test
> Fast, Accurate, Secure, Repeatable
> For your partners
> Consultants, Fabrication, Assembly, Test
> Accurate, Timely, Complete
> For your management

> Internal, External (customers)
> On schedule, to Budget
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