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Stratix HardCopy Value Proposition

® Industry’s Only Complete Solution from Prototype to
Production
— Benefits of Designing with FPGAs
— Seamless Migration from Proven FPGA Design to Custom Design
— Unified & Complete Design Methodology with Single Design Tool

m Single Source for Devices, Tools & Intellectual Property (IP)

Seamless Migration
Simplified Technology
~70% Die Size Reduction
~1/5h ASIC Development Time

- HardCopy
i Die

PGA Di
20 YEARS of
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FPGA to HardCopy Device

Remove Configuration Circuitry

Remove Programmable Routing

Remove Programmability for Logic & Memory
Add Embedded Testability

Customize with Two Metal Layers

FPGA Architecture with
ASIC Routing

Stratix™ EP1S25 HardCopy HC1S25
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Common Base Die
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— Two for Customer Design

HardCopy Silicon Technology
m Same Process Technology as FPGA

m Common Base Die
m Eight Metal Layers in HardCopy Stratix Devices

LEs, Memories, PLLs,

DSP Blocks,..

Flip-Chip (FC)
Bumps
Power Busing ——
Configuration
Routing

Signal
Routing

INMOVATION

20 YEARS of

.Internal Routing

MIL



Verification

m Timing Verification
— Industry-Standard Tools
e Synopsys PrimeTime Tool
m Structural Verification
— Boundary Scan, BIST

— Automatic Test Pattern Generation (ATPG)

e No Need for Functional Vectors from Customer
e Ensures High-Fault Coverage, ~99%

m Altera Delivers Tested Devices
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Implementation Timeline

Migration

Py Highly Automated Migration Process
Verifi Ensures Fast Turnaround &
Minimal Customer Involvement
I Custom Masks
l Prototype Fabricati
: Assembly
| ' Prototype
: : Approval
: : : Production ‘
I I I | |
: ~2 Weeks : ~ 5-7 Weeks :~3 Weeks| ~8 Weeks |
I | >
| . I
: ~18-20 Weeks to Volume Production
20 YEARS of
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Migration Flow

Customer Altera
Provide SRAM Object File (*.sof) Generate Netlist

Check for Test & Fix

Generate ATPG Vectors } 2 Weeks

Provide Constraint Files (1) ] Place & Route (2)

Review Results & Sign-Off Verify Timing

Fabricate Prototypes

Assembly & Test

» 5-7 Weeks

Receive Prototypes e €nd Tested Prototypes to Customelg

Approve Prototypes Begin Volume Production

(1) .sof, *.rpt, .pin, .esf, .psf, .vo, .sdo
— *.apc — Placement Constraint Files Optional
(2) Altera Will Use *.apc if Provided & Only Route Design

MIL

Production
Devices in 8
Weeks after
Prototype
Approval
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HardCopy Device Performance

125

Dependent

m Performance Estimation
through Quartus® I
Software

MIL

q

100

m Smaller Die

= Routing Benefits <

= Reduced Internal Delays 5 ™
m /O Speed Unchanged ‘% 50
m f,nx Change Is Design- 25 -

Customer Designs

On the Average,
50% Performance-

Improvement
over FPGA
20 YEARS of
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Power Benefits

m ~40% Lower Power Consumption than FPGA
— 1/O Power Remains Unchanged

— Power Estimation Tool Supported by Quartus |l
Design Software
e Also Available on Altera Web Site
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HardCopy Vs. ASIC Devices

Design Time 2-3 Weeks Months
Design Effort Minimal Significant
Investment in Tools None Significant
Staff Needed None Significant
Package Design Effort None Yes
Board Re-Design No Yes
Fabrication & Assembly Cycle Time 7 Weeks 12 Weeks
Non-Recurring Engineering (NRE) Cost Low High
Price per Part Low Lowest
Time to Volume Weeks Months

HardCopy Process Leverages
the Benefits of FPGA Design & Engineering
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HardCopy Vs. ASIC Conversion Flow

ASIC Conversion Generates New Netlist
Design Needs Validation & Adjustment

ASIC Conversion Flow

FPGA

HardCopy Flow

MIL

New Netlist

Synthesis %—b

I

Sl

5

HardCopy

Map Same Netlist
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HardCopy Migration Is Not ASIC

Conversion

Logic Elements Same as FPGA Re-Synthesis to Gates
Memory Blocks Same as FPGA Compiled/ Cell Based
I/O Pins Same as FPGA Different 1/O Library
Phase-Locked Loops (PLLs) Same as FPGA Different Design
Intellectual Property Same as FPGA Re-Qualification & License
Packaging Same as FPGA Custom

Process Geometry Same as FPGA Same/Different/Hybrid
Foundry Same as FPGA Same/Different
Interconnect Routing Similar SOG* of Standard Cell ASIC Routing

* SOG - Sea of Gates
ASIC Conversion Requires Starting Over
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HardCopy Process Flow

Start Quartus
HardCopy flow

APEX Stratix

Select Stratix hardcopy_fpga_prototype
device

A /

Compile (to the Stratix
hardcopy_fpga_prototype device)

v

yes

P

Timing settings for external clock gitter

<

Run HardCopy Optimization Wizard

>

I Close Quartus FPGA project I

Run design assistant

<

Open Quartus HardCopy optimization

no project
Actual HardCopy . Placement
Compile (to a N
floorplan - info for
no Need to improve _» HardCop_y Stratix actual
. performance? device) HardCopy

Estimated Fmax
of HardCopy
Stratix device

» Run HardCopy -
files wizard

.qar file for
delivery to
Altera
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HARDCOPY FPGA_PROTOTYPE Devices

m Part Of The Stratix Family

m Is A Virtual FPGA Device To Guide Quartus Il

— Has Reduced Feature Set From Its Equivalent FPGA
e Less MRAMs As An Example

— Has An Identical Timing Model As The FPGA
— Has The Identical Floorplan Of The FPGA

m Is Not The Actual Hardcopy Device
— Does Not Match The Floorplan Of The Hardcopy Device
— Matches The Pin-out Of The Equivalent Hardcopy Device

m Always Has Equivalent Real FPGA
— This Is NOT A New Hardware Die

20 YEARS of
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HARDCOPY_FPGA_PROTOTYPE vs. FPGA vs.
HardCopy devices

EP1S30F780C5

EP1S30F780C5_HARDCOPY_FPGA_PROTOTYPE

L

HC1S30F780

fLLt

Blanked out MRAM blocks

20 YEARS of
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Device Mapping

Physical HardCopy
FPGA FPGA Prototype Device for HardCopy Device
EP1S25F672C6 | EP1S25F672C6_HARDCOPY_FPGA_PROTOTYPE
EP1S25F672C7 | EP1S25F672C7_HARDCOPY_FPGA_PROTOTYPE HE1529F672
EP1S30F780C5 | EP1S30F780C5_HARDCOPY_FPGA_PROTOTYPE
EP1S30F780C6 | EP1S30F780C6_HARDCOPY_FPGA_PROTOTYPE | HC1S30F780
EP1S30F780C7 | EP1S30F780C7_HARDCOPY_FPGA_PROTOTYPE
EP1S40F780C5 | EP1S40F780C5_HARDCOPY_FPGA_PROTOTYPE
EP1S40F780C6 | EP1S40F780C6_HARDCOPY_FPGA_PROTOTYPE | HC1S40F780
EP1S40F780C7 | EP1S40F780C7_HARDCOPY_FPGA_PROTOTYPE
EP1S60F1020C6 | EP1S60F1020C6_HARDCOPY_FPGA_PROTOTYPE | HC1S60F102
EP1S60F1020C7 | EP1S60F1020C7_HARDCOPY_FPGA_PROTOTYPE 0
EP1S80F1020C6 | EP1S80F1020C6_HARDCOPY_FPGA_PROTOTYPE | HC1S80F102
EP1S80F1020C7 | EP1S80F1020C7_HARDCOPY_FPGA_PROTOTYPE 0
20 YEARS of
MIL /NOERVA,
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Stratix Supported Devices

Table 1: Hardcopy Stratix Devices Vs. Equivalent Stratix Devices

HC1S25F672 25,660 224 138 2 10 6 473
EP1S25F672 25,660 224 138 2 10 6 473
HC1S30F780 32,470 295 171 12 10 597
EP1S30F780 32,470 295 171 12 10 597
HC1S40F780 41,250 384 183 14 12 615
EP1S40F780 41,250 384 183 14 12 615
HC1S60F1020 | 57,120 574 292 18 12 773
EP1S60F1020 | 57,120 574 292 18 12 773
HC1S80F1020 | 79,040 167 364 22 12 773
EP1S80F1020 | 79,040 767 364 22 12 773
20 YEARS of
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Compilation

= In An Open Project, Select The Target
HardCopy Device Thru The Compiler
Setting Option. Make Sure To Select a
HARDCOPY_FPGA PROTOTYPE

device

m  Assignments -> Device Menu Option
Will Bring You To The Settings Window

m Compile Your Design

LA

MIL

Settings

Categon:

- -

Files & Directories
Add/Remave
User Libraries
Toolset Directanies

[ HDL Input Settings

WYHOL Input
Verlog HOL Input
EDA Tool Settings

- Default Logic Option Settings

Default Parameter Settings

|- Timing Settings

: Clacks
Other Requirements & Options
Timing &nalyzis Repoiting

[=1- Compiler Settings

General

- Device
Maode
Synthesis

- Fling

SignalTap | Logic Analyzer
Dezign Aszistant
Metlist Dptimizations

|- Simulator Settings
- Software Build Settings

Stratix G Registration
HardCopy Settings

Select the family and device you want to target for compilation.

Changes apply to Compiler settings "stratiz_flter'

Family: | Shratix ‘_'_J Device & Fin Options...

~ Target device
" Auto device selected by the Fitter from the Available devices' list

' Specific device selected in 'vallable devices' st

€ Other nla Assign Pins... |

Ayalable devices:

EP1523B67217 [] - howtin Avaiable devices'list——
EP1525FE72CE 3 G %
EP1525FE72CY ackage: riy 4
EP1S25F780CK

EP1525F780CE Fin count Any -
EP1525F780IE 3

EP1525F780CY |'_| Speed grade: |An_l,J vl
EP1S25F1020C5 !

EP1525F1 02008 Core vokage: 1.3/
EP1525F102018 ¥ Show Advanced Devices
EP1S25F1020C7

EF1525F672C6_ HARDCOPY. FPGA PROTOTYRE
EP1525F672C7_HARDCORY_FPGA_PROTOTYFE
EP15 30895605 (v

Migration compatibiity: 0 migration devices selected

Migration Devices... |

Cancel

20 YEARS of
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Design Assistant

m Design Assistant Checks Your Design Against Design Rules That Are
Selected Thru The Assignment Menu. Turn It On During Compilation.

Assignments Settings N X
‘:-? De\-"ice. . Categany:
Dy ; ; —| Files & Directories
= ASS@H Pins... Add/Remove
9.4? Tim mg Settingg User Libraries Specify options for the Design Assistant, which checks a design for potential design problems.
L " Toolzet Directories Hate: The availability of these options dependsz on the curent device Farmily.
g | Setti ;
EDA TOO_ erings. .. - HDL Irput S ettings
& SEmWS Ch—|+5h|ft+E YHDL Input Changes apply to Compiler gettings 'filtref!
—— = — Werilog HOL Input
.. . EDA TEESIgSettingzpu ™ Run Design &ssistant during compilatior
Tim (] ﬂlzard. oo Default Logic Option Settings Select the rules you want the Design Assistant to apply to the project.

Cornpiler Settings Wizard...
Sirmulator Seftings Wizard...
Software Build Settings Wizard. ..

& Assignment Editor  Cirl+Shift+A

Remove Assignments.,..

1% Back-Annotate Assignments. ..
Impaort MAX+PLUS 1T Assignments...

& Last Compilation Floorplan
& Timing Clostre Eloorplan

& Chip Editor

8 LogicLock Regions Window  Alt+L
8% Import LogicLock Regions...
88 Export LogicLack Regions...

F

F

D efault Parameter Settings
Timing Settings
Clocks
Other Requirementz & Options
Timing Analyziz Feporting
Compiler Settings
General
Device
Mode
- Spnthesis
Fitting
- SignalTap Il Logic Analyzer
Design Assiztant
Metlist O ptimizations
Simulator Settings
Software Build Settings
Stratix G F egistration
HardCopy Settings

=¥ iDesign Assistant configuration rule names
& Clack
Gated clock should be implemented according to Altera standard scheme
Inverter should not be implemented in logic cell
Input clock pin should fan out to only one gated clock
Clock signal source should drive only input clock ports
Clock signal should be a global signal
Registers are tiggered by different edges of same clock
Feset
Timing closure
Man-synchronous design structure
Signal race
Azynchronous clock domains
HardCopy ules
-] Azsignment checking

e e e B

ok | Cancel |

20 YEARS of

INMOVATION

MIL



Design Assistant (continue)

m Rules Are In Place To Guarantee
Smooth Migration From FPGA To
HardCopy Device

m Checks The Viability Of The
Design And Assesses Its Risk
m Need To Make Sure All Violations

Are Reviewed Informational
Messages Are Acceptable

Processing  Tools

Window Help

© Stop Processing  Crl+Shift+C

2 Be e

® Start Compilation Cirl+L
&) Analyze Current Eile

Start
& Compilation Report Crl+R

3

Start Compilation & Simulation
¥ Start Simulation Cirl+1
Simulation Debug
& simulation Report Cirl+Shift+R

3

¥, Start Software Build
Compile Current File

Chri+3

& filtref Compilation Report

@a Compilation Report

Design Assistant Results Summary

-&5B Legal Motice

5 ity of Bule violati

ber of violati

- &HEA Flow Summary

Critical

0

- SHEA Flow Settings

High

3

H-&1 Analysis & Synthesis

1
2
3
4

Medium

51 Fitter

Information only

E1

+- &5 Timing Analyzer

-5 EDA Metlist Writer

= &3 Design Assistant

&R Design Assistant Summary

&HER Design Assistant Settings

&SHER Design Assistant Results Summary

[+
[+
&30 Assembler
[+
[+

----- EHER Design Assistant Detailed Results

----- &5 Design Assistant Messages

A

MIL

|ee0ow s5@4 |

% Start Analysis & Elaboration

7 Start Analysis & Synthesis Cirl+k
H* Start Fitter

"B Start Assembler

»s Start Timing Analyzer Cirl+Shift+L

*& Start EDA MNetlist Writer
£ Start D{3ign Assistant

Start Incremental Fitting

¥ Start 10 Assignment Analysis
Start Minimum Timing Analysis

¥ Start SigralProbe Compilation Cirl+Shift+5

Start VOM Wiriter
Start Test Bench Template Writer
Start EDA Resynthesis

20 YEARS of
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HardCopy Optimization Wizard

m HardCopy Will Always Perform As Good As
FPGA. You May Not Need To Run Optimization
Wizard Unless You Don’'t Meet Your
Performance In FPGA

m The Optimization Wizard |Is Used To Generate
HardCopy Files That Will Approximate The Real
Delays In The HardCopy Device

m The optimization wizard creates a new project
directory, a .VSM file, and back-annotates the pin
information from the original project.

20 YEARS of
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HardCopy Optimization Wizard (continue)

m All Pin Assignments Are Preserved.
m All Pin Properties Are Preserved

— 1/O Standard, Drive Strength, ...
m Global Assignments Are Maintained

m A
m A
m A

Core Location Assignments Are Removed.
Logic Lock Regions Are Removed.
Timing Assignments Are Migrated

— Including Multi-cycle, Point To Point Cuts, ...

20 YEARS of
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HardCopy

Project  Assignments  Processing

Optimization Wizard (Menu)

Tools Wi EJ

HardCopy Timing Optimization Wizard: Mew Project [page 1 of 2]

Add Current File to Project
Add/Remaove Eiles in Project...

Wwihat is the warking directory for the migrated project? Thiz directom will contain the wgm

Archive Project. ..
Restore Archived Project...

deszign file and other related files associated with thiz project. If pou type a directom name
that does not exist, Quartuz Il can create it for pou,

WDocuments and SettingssjbouratD esktophHL trainning.d4h_hardecopy_optimization |, |

Gererate Tl File for Project. ..

HardCopy GQutimization Wizard. ..
€ HardCopy Files Wizard. ..
HardCopy Power Estimation

Locate in Timing Closure Floorplan
B Locate in Last Compilation Floorplan

&% Locate in Chip Editor
i Locate in Design File

Bank | MNext Firmsh | Cancel

¥ Set Compiler Foous to Current Entity Cirl+3 |

“B Open Current Focus Entity ’Quéif'mi n *[} v L?_Tf

Open Selected Entity
Dpen Parent Entity
& Qpen Top-Level File in Hierarc

' : Directory c:idocuments and settings! jbouraldeskiopihe trainningid4h_hardcopy_optimization does nok exist, Do wou wank to create it?
L3

Yes Mo |

MIL

20 YEARS of
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New Project

= \We now have a new Quartus Il Project in a new
directory
— Example: <my design> hardcopy optimization

— Assigned to the equivalent Hardcopy member in the
“Stratix Hardcopy” family.

m Old Quartus Il project for FPGA_PROTOTYPE compile
maintained

m Compiling the new project gives you the
hardcopy timing estimation.

m Can change timing assignments
— To optimize Hardcopy designs differently
— To monitor timing differently

20 YEARS of
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HardCopy Timing Constraints

In The New HardCopy Project Directory, Open The Project, Specify
HardCopy Timing Constraint, Compile The Design, And Look Up The
Timing Analyzer Results For The New FMAX.

.Settings

% X

Assignments  Processing  Tools  Windo

@ Davice...
¥ Assign Pins. .

& Timing Setfings...

%2 EDA Tool Seftings...

4 Sgttings...% Cirl+Shift+E >
Timing Wizard...
Compiler Settings Wizard. ..
Simulator Settings Wizard...

Software Build Setfings Wizard. ..

& fssignment Editor Cirl+Shift+A
Remove Assignments...

1% Back-Annotate Assignments. ..
Import MAX+PLUS 1T Assignments. .,

& Last Compilation Floorplan
& Timing Closure Floorplan

& Chip Editor

& LogicLock Regions Window — Alt+L

Categary:

-1 Files & Directories
Add/Remove
Uszer Libraries
Toolset Directories
= HDL Input Settings
WHDL Input
Werilog HOL Input
EDA Tool Settings
Default Logic Option Settings
Drefault Parameter Settings
= Timing Settings
Clocks
Other Requirements & Options
Timing Analysiz Reporting
= Compiler Settings
General
Device
Mode
- Synthesiz
Fitting
-SignalT ap Il Logic Analyzer
Dresign Assistant
Metlist Optimizations
Simulator Settings
Software Build Settings
Stratix GX Registration
HardCopy Settings

[+

Specify the external clock jitter[nz] to generate HardCopy timing constraint filez. This setting applies
to the project.

HardCopy timing settings:

Default external clock jiterns):  |0.0

()8 | Cancel

% Import LogicLock Regions. ..
&8 Export LogicLock Regions. ..

MIL

O
i
i

20 YEARS of
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HardCOpy Fi|eS Wizard (formerly passport)

m The Files Wizard Could Be Run With Or Without An
Optimization Run

® Runs Design Assistant With All Rules Enabled
Regardless Of What The User Turned On/Off

m The Files Wizard Goes Thru An Interactive List Of
Questions To Gather Design Specifications

m The Files Wizard Generates A .Qar File That Gets
Sent To Altera For Conversion

20 YEARS of

MIL /NOTERVA,
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HardCopy Files Wizard (continue)

Add/Remaove Eiles in Project...

Archive Project...
Restore Archived Project.

Generate Tcl File for Project...

HardCopy Optimization Wizard...
4+ HardCopy Fites Wizard. ..
HardCopy Power Estimation

rHardCopy Files Wizard: RAM [page 1 of 7] ﬁ

[D'oes thiz desigh contain any pre-loaded Bak 7

i
[,
&
o
i1
2

Dpen Current Focus Entity Crl+E

% Open Top-Level File in Hierarchy  Cirl+T

A\ 4

" Yes

f* Mo

U = data iz required in order for the device to funchion comectly. The data m3
owvenaritten at a later time. By default, all ESE memarigs will initialize to random values
in HardCopy. Be sure that your design functions correctly in thiz case.

Back I M ext I Firizh Cancel |

Quartus I

MIL

i In HardCopy devices, all RaM and CaM power up uninitialized. If the current design's functionality relies on the mermory initialization of the
\\l) target device, and the design uses pre-loaded RaAM and CaM for hardware implementation, the related HardCopy design will not work:,

Howewer, if the current design uses the pre-loaded RARM and CaM for simulation purposes only, the HardCopy design will work regardless
of memary initialization of the target device; the RaAM and CaM in the HardCopy design will contain the same functionality as in the current
design, but will power up uninitialized.

20 YEARS of
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HardCopy Files Wizard (continue)

HardCopy Files Wizard: SignalTap Il [page 2 of... ﬁ

v

HardCopy Files Wizard: JTAG Configuration [p... E
by

[oes this design uze the SignalT ap [l Logic dnalyzer? Dioes thiz design's target device uze JTAG BST?
" Yes £ Yes
* No “ Mo

s

~
~
~
~
The SignalT ap Il logic analyzer iz & zoft IP function that iz useful for debug purpozes. The JTAG boundary scan order iz different in HardCopy compared to the -
Diue toits reliance on the JTAG bounday scan for its operation, you may get cormezponding PLD.
unespected results if vou tre bo uze SignalTap 1 in HardCopy, The SignalT ap I =
instarjliatiu:un does not have Fn be re_mu:uved fram your HardCopy design, but it may not IF your dezign uzes JTAG, you should download the correct HardCopy BSDL file fram |
function the zame way that it doesg in the PLD. wany_altera conn |f wour design does nat uze the JTAG USERCODE reqister, ther

Alkera will implement a specific number inta that register for electronic identification of
the HardCopy device, Howeser, if you are using the JTAG USERCODE register, then [Vl

Back | Mext | | Cancel | Back | Mext | | Cancel |

Quartus I @ Quartus Il

The JTAG BST order in HardCopy device is different than %e order in the design's target device, Download the BSOL file for the HardCopy
‘-\,) device from the altera weh site at
it A, altera.com

\l‘) SignalTap I LDJRSE Analyzer is disabled in HardCopy designs

Signal Tap Is Fully Supported In HardCopy Stratix, But Not In HardCopy APEX
20 YEARS of
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HardCopy Files Wizard (continue)

-,

rHardCopy Files Wizard: Configuration Emulati... E

Which configuration mode emulation do you want o uge?

\ 4

g Duﬁt uze any emulation. Use exizting HardCopy device power up. P -
" Usz&sombination of existing HardCopy device power up and S0ms of di HardCopy WiZﬂrd: canfigurﬂtiﬂn SChEITIE [pﬂg. o E

" Use emulation of original target device configuration made.

|z thiz device part of a multi-device configuration chain’?
* ‘ez
" Mo

—Which configuration scheme does the target device use?

= ITAG configuriation

" Passive senal

" Passive parallel asynchronous
" Passive parallel synchronous
" Passive seral asynhchronous

" Fast passive parallel

™ Boot from flazh %

Back I Mext I Firizh Cahcel

Back I M et I Firizh | Cancel |

20 YEARS of
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HardCopy Files Wizard (continue)

rHardCopy Files Wizard: Megafunctions [page 6...ﬁw

What megafunchons and AMPP partner intellectualp{nperty [IF]
a3

Back I Mewxt I Finizh

Cancel |

\4

rHardCopy Wizard: Summary E

-,

MIL

when you click Finizh, the appropnate HardCopy filez will be generated from the following
information and archived in C:\gdesignzttutonalshiltef_hardcopy. gar.
Send thiz fle to Altera for HardCopy congsideration

[(uartuz SOF File identifier: A
[:hgdezignzhtutarialkfiltref, zof

Mo,

Dioesz the design uze the SignalT ap || embedded logic &Analyzer?
Mo,

m 111} | m

™

Back | Mt

I Finish I

Cancel |

20 YEARS of

/AVOTS RYA,

INMOVATION



HardCopy Files Wizard (continue)

&P stratix_filter ompilation Report =J(E i,
E=b'— Compilation Report Flow Summary
&E Legal Motice
SFET Flow Surmmary
: SHEE Flow Settings

[+ & Analysis & Synthesis

&+ &H] Fitter

[+l B Assembler

+-&H ] Timing Analyzer
Flow Status Successiul - Mon Jun 02 13:27: 45 2003
Compiler Setting Hame tratix_filter
Top-level Entity Mame tratix_filter
F arnily Stratix
Device EP1S25FE72C6_ HARDCORY _FPGA_PROTOTYPE
Tatal logic elements 0A25660[0%)
Tatal pire 347383
Tatal memory bits 0215344 B7E [ 03]
D5SP block 3-bit elementz  0/80[0 %)
Tatal PLL=: 0AB(0%)
Tatal DLL= 0A2(0%)

s
Quartus Il

-
" | J HardCopy files generation was successful

20 YEARS of
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HardCopy Generated Files Summary

stratix_filter_hardcopy - WordPad
File Edit Wiew Insert Format Help

RQE?H & [& #

By

Quartus II Archive log —-— cihgdesignshstratixhstratix filter hardcopy.ogarlog
Archive: cihgdesignsh stratixistratix filter hardcopy.gar
Date: Mon Jun 02 13:25:40 2003

=========== Fijiles Selected: ===========
hgdesignsh stratix/hardoopyhstratix filter cksum.datasheet
thgdesignsh stratix/hardeopyh stratix_filter cpld.datasheet
hvgdesignsh stratix/hardoopyhstratix filter hopy.wvo
Dhwogdesignsh stratix/hardoopyhstratix filter hepy v.sdo
hwgdesignsh stratix/hardoopyhstratix filter pt hopy v.teol
hgdesignsh stratix/hardoopyhstratin filter rba pt hopy v.tol
thgdesignsh stratix/hardeopyistratix_filter target.datasheet
hgdesignst stratix/hardoopyhstratix filter wiolations.datasheet
thgdesignsh stratix/stratix_filter.csf
ihgdesignshstratix/stratix filter.hps.txt
thgdesignsh stratix/stratix_filter.pin
hwgdesignsh stratix/scratix filter.psft
hodesignsh stratix/stratix filter.sof
thgdesignsh scratix’ debug. £a£
thgdesignsh stratixhrelease .51
thgdesignsh stratixistratix_filter.asm.rpt
hgdesignshstratixistratix filter.csf.rpt
thgdesignsh stratixistratix filter.dre.rpt
hgdesignshstratixistratix filter.eda.rpt
thgdesignsh stratixistratix _filter.fit.rpt

) qdesigns) stracixstratic £ilter.map. rpt Details Of The Files archived in the .qar file are

thgdesignsh stratixistratix filter. quartus

NS G e E T R e Listed In Chapter 14 of the HardCopy Device

hodesignsh stratixistratix filter.ssf

thgdesignsh stratixistratix_filter.tan.rpt Hand book

——————— Total: Z5 files to archive s=s==s===

oooQooQonoonNooooeooRronrooOoooooo

s EEEEEEEEEEES St_at_us: EEEEEEEEEEEEEE=
211 files archiwved successfully.
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HardCopy Power Estimation

= In The HardCopy Project Directory, Invoke The oot Preccsing ools i
Power Calculator As Shown Thru The Menu. N
Add/Remaove Files in Project...
= Upon Running The. Power Estimation Cqmmand, Archive Profect...
Quartus Il Automatically Sends Information And Restore Archived Project...
Configures The HardCopy Power Calculator On Generate Tcl File for Project...
Altera’s Web Site HardCopy Optimization Wizard. ..
= Some Information Will Have To Be Entered > HardCopy Files Wizard
. . HardCopy Dcw% Estimation
Manually. Most information can be changed
manually. ; .
y Quartus Il N @
y C;pezilng I:;rcllCﬁpylPolfv?r Calctglat?r ﬁagjcon Allt:lera wecb |sitT.tCIick HB|!J For more infarmation,
% *tB:rglgtgde:[z OWING INFOrMaCion [0 Raraopy Fower Lalcliator page:
* target device package
* temperature grade of target device
* clock domain fa: it Focus Entity Cir|+E

* number of flipflops

* number of logic lements

* nurmber of autput and bidirectional pins
* nurber of Embedded System Blocks.
Manually enter all ather relevant information in the HatdCopy Power Caleulator page, induding the follwing infarmation: |_esvel File in Hierarch\g Crl+T
* averane [oqic element koagle {defaulks ta 12.5)

* averane capadtive load (defaults to 10pF)

* DC autput power

* armbient temperature,

After entering information in HardCopy Power Caleulatar page, dlick Caloulate,

20 YEARS of
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HardCopy Power Estimation (continue)

0 > 0'» o > o i o ‘HardCopy Stratix Power Calculator - Summary

Device, LE, DSP HSDI, Summary

Clock TI'GE PLL, RAM Ganaml g, TI‘IBH'I'IE' | ‘
Blocks Terminator Analysis Colcuinle <= Go back o Step 4
% |Ta.b.i'e 1. Device L] :IQEL Trgg
m Package Terr:;p:eards;mre TnmlP,”T TnlﬂlPl Tnl.ﬂrI"PT — o :'l | I :l kN th
HC‘I =25 - 572 FineLine BG4 w C commercial - 14E| &1 143 235 G Heq unal I:Il:tk “-IEt'l'l.'urk
1o Standby o Fast Regional Clock Network
ITypicaI th’ 90.00 8 "I:Iul: E|EmEI'It [LE.] )
[Goto Top] _ Calcusts | o Digital Signal Processing (D'SP) Blocks
Clock Tree o Phase-locked loops (PLL)
T LT o Enhanced Phase-locked Loops
[ cootmotmene | ams | S s ¢ Fast Phase-Locked Loops
1 froooo | Jeooo , » HAM blocks
2 :“°°° :ﬁ°° o M512 Blocks
3 0.00 000 A i
" oo oo o M4K Blocks
=1 |o.oo |o.oo e rﬂ'H'{".M Bll:ll:k"i
5 [0 |00 » High-Speed Differential Interface (H3DI)
7 |o.oo jo.oo '
=] |o.oo |o.oo o ElE Iver
5 s = o Transmitter
10 |o.oo |o.oo Jooo Jo.oo » I F‘ » fsumotior
! Io.00 fo-0o Jo oo Io oo » Terminator Technology
12 |o.oo |o.oo Jooo Jo.oo
13 |o.oo Jo.oo Jooo Jo.oo . M
14 [ooo om0 [oroo [o oo » ThE'mal ,*!“-.I’EI: SIS
15 |o.oo |o.oo Jooo Jo.oo O l"n!ll”.h["_rt ...leat 5|r|‘[
16 Jo.oo |o.oo Jo oo Jooo o "-"r"lth HEE" Sll'lk
Subtotal| [552 7= _—
[Goto Top] _ Calcuste |
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Designing For HardCopy

m Guidelines To Permit A Successful FPGA
To HardCopy Device Conversion

m Good General Design Practice Guidelines

m Design Assistant Examines The
Conformance Of Your Design Against These
Design Rules

m Take Corrective Design Actions Based On
Feedback From Design Assistant

m Case study B
ML /NEERA,

INNOVATION



HardCopy Recommendation 1 Clocks

m All Clock Signals In A Design Should Be Global Signals Clock Signals That
Are Mapped To Regular Logic Can Affect The Performance Of The Design
(i.e. Might Not Work)

) Board trace
clka 0
clkb 1
clke i sel_clk
clkd 3/]fJ \
Regular user
tput
— clka—e]{0 T o FPGA Device outed
—clkb—1 dff
4
—clkc—e{ 2™ sel_clk—epCK I 4
o—Clkd=—e3 s dff
ded_clk >CK
Mux implemented
ina LUT }
Dedicated clock

input

Can DO Better To Do

*More Difficult STA *Easier STA
*Two Extra Pins
20 YEARS of
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HardCopy Recommendation 1 Clocks

oD Q @ D Qe

Do < = Any Time A Circuit Needs To
Use Both Edges Of The Clock,
n n The Duty Cycle Has To Be

90% duty cycle clock |

Accurately Described For
Proper Static Timing Analysis

m Try To Use Same Edge
Clocking To Avoid Warnings

Dont . “ w | By The Design Assistant
T

90% duty cycle clock M M M M

P

ture edge

i)

[
0
o

Launch’edge  Capture edge

50% duty cucle clock

90% duty cycle clock M M M M

Duty Cycle Will Determine Success In Meeting Timing Not

Frequency (Probably Not The Intention)
20 YEARS of
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HardCopy Recommendation 2 Reset

m Reset Trees Have Inherent Delays In Them That Might Cause A Glitch On The Output
Of Registers If This Presents A Problem In Your Design, Make Reset Part Of Your

Input Logic
p g data_dff
D Q
dffr |
>CK QN[O
reset_dff B l
o Q CLK
dff In thisexample, the following timing
clk S CK | | parametersare used forthe registe
reset signal takes 4.0ns to get { Reg ?ste rT(clk_to_q )_ is1.0ns
from reset_dff/Q to data_dff/RN | Register T(rn_to_q) is 2.0ns
reset_dff/Q |
| I
. 4.0ns
Glitch Free Reset | |<—>'|
|r _________________________________ | !
| | |
' Always @ (Posedge CIk) data_dff/RN | |
Begin i N | |
If (Rst) | I
_ 1 . '
Q<=1D0; : data_dff/Q \j\
Else ; I| |
Q<=D; i | | glitch on |
i . data_dff/
End . < data_dffra

e ' 20 YEARS of
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HardCopy Recommendation 3 Timing Closure

m Minimize Excessive Number Of Loads On Nets. This Will Improve
Your Chances Of Meeting Your Design Goals

m If The Two Registers Are Triggered By Clock Edges At The Same
Time, A Hold Time Violation May Occur. This Is Only A Design
Assistant Info Message

20 YEARS of
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HardCopy Recommendation 4
Non-synchronous Design Structure

feedback path

m A Design Should Not Contain

Any Combinatorial Loops _
These Combinatorial Loops
Can Cause Significant Stability

And Reliability Problems In A
Design
m A Design Should Not Contain Any —=p T
Combinatorial Loops Where The —olk—epcK aNpe—
Output Of A Register Directly f
Drives One Of Its Own Control _/
Signals feadback path
clk ’ T
¢ | —— S P A ——
9 X\ A —clk—epCK aNp-e e l -
\/ Glitch here due to T
feedback path from ~
QN to RN 20 YEARS of
MIL /NOERYA,

INMOVATION
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