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FPGA Express v3.3

Overview
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FPGA
Express

» Push-Button Flow

e Industry-Standard HDLs

e Industry-Leading QoR
 Built-In Static Timing Analyzer
» Schematic Viewer

* Integration with P&R tools
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FPGA EXxpress Features ...

* FPGA Express Technology
— Constraint Entry GUI
— Automatic 1/0 Pad and Global Signal Mapping
— Built-in Timing Analyzer
— Built-in Module Generation (Fast Carry,
RLOC)
— Resource Sharing
— Hierarchy Control
— Schematic Viewer called Vista
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What’s New 1n Express v3.3

+ dont_touch
— Instructs Express to not re-optimize instantiated modules

— avallable via Constraint GUI, HDL attribute, script command in
FE _SHELL

+ Virtex architectural support additions
— SRL16 inference
— ROM inference
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Simple Four Step Design Process
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Constraint Entry ...

¢+ Synthesis -> Edit Constraints...

Define Clocks
PERIOD / RISE / FALL

"l .
o A/ pirection] SMPutbelay | OutputDelay | . 1) girar
/ (ns) (ns)
Define Time Constraint i T AUTOMATIC
FROM: TO «F RSy ing 20F(R G, CLK)
Sub-Paths 3 Ak ut 200(RC, CLK)
4 J/IDPLUS infLt 2U(RC, CLE)
Define Port Attributes /%‘/ DMINS /" linpu ZRC, CLE)
PIDBUS = output ZORC, CLE) I
DELAY 7 PIDEJ#E=6> output ZERC, CLE)
PULLUP / PULLDOWN & PS5 output ZUYRC, CLE)
SLEW / Global Buffers 3 DBLS=4=  |output 20/(RC, CLK)
Pin Locations 10 / |PIDBUS=3- output 2RC, CLE)
PIDBUS=2= output ZFRC, CLE)
Define Hierarchy Preservation 12 PIDEUS=1= output 2U(RC,CLK)
Eliminate / Preserve 13 FIDBUS=0= output 2ORC, CLK)
Operator Sharing 14 DATABUS=T= |output ZUFRC, CLE)
Optimize / Effort 15 DATABUS=G= |output ZORC,CLE)
16 DATABUS=S5=  |output ZUERC, CLE) -
Xilinx Constraints a 4
Implementation Tool Target
GSR Usage
& XILINX
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How are the Constraints used?

* FPGA Express passes the constraints to the output .NCF
file

* The exact value of the timing constraint is not directly
used for synthesis optimization

— Speed or Area selection under constraint editor's module tab
IS used for selecting the type of optimization to perform on
the sections of the design

* FPGA Express creates Xilinx recommended constraints:

— Periods and Offsets for global constraints
— FROM:TO for fast, slow, or multi-cycle paths
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Hierarchy Specification

+ The module view lets the user “See” the design hierarchy

¢ Hierarchy Control is available you can preserve or eliminate level
of hierarchy from optimization

+ Qperator Sharing, Speed/Area, Effort

¢ Primitive Control

2 micro.exp - top_xilinx_4005-Optimized [Constraints]

Clocks | Paths | Forts  Modules |><i|inx Optiunsl
Name Hierarchy Primitives C)S;:_Iearﬁ;c;r Optflg:lze Effort Area Flip Flops Latches

1 EX <default= Presense Presense on Speed High

2 EHER top 52 20 0
3 B alu - i 37 5 6]
4 B w7 — XS 7 ? 0 0
5 B9 stackd - xstacko 7 o] o]
& B3 debounce - xdebounce 2 3 0
7 EH spg7dec - xsegFdec 7 0 0
g EHER control - xcontrol 16 5 0
4 EHER statrmach — xstatmach 14 3 0
10 BH calc_st — xcalc_st 2 3 0
11 B9 count2ed - adr_count 2 2 o]
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Invoking the Schematic Viewer
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Schematic Viewer: Vista

+ The “Vista” Schematic Viewer allows you to see what FPGA
express has built graphicall
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52 FPGA Express - tmp_demo.exp

\D

File Edit Swnthesis ¥iew ‘Window Help

& w3

Design Sources

RTL/Gates

arChy =-E2 trnp_dermn

-3 WORK. [ =

Er rmicroshd
BB micro_stwhd
- B convsegswh

o

=

----- B micro_st (ST

AR tim_hier (Tlk
=48R display (1
- AR counte

o wdB convse
=38 display (1
w3 display i
=38 display (s
cro-Optimized (A

238 micro

A8 micro_st (ST
B tim_hier (Tlh
-3@— displasy_0
- AR counte
o wdB convse
A7 display_1
B display_2

Far Help. press F1

37 ~]
38 process (zero, count_en)

39 begin

40

41 dec min msb <= T07;

4z dec_min lsh <= "07;

43 dec sec msb <= T07;

44 dec sec lsh <= "07;

Critical Path Analysis Tools

LUTSs
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Explore Design Alternatives

== FPGA Express - micro.exp
e Edit Synthesis  Filters  Yiew ‘Window Help

Design Sources Chips
=5 micro E-4 micro (Altera-FLEXG000:AUTOFASTEST)
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ForHelp, press F1
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|Microsoft Powe... ’
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&
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Critical Path Analysis with
VISTA

FPGA Express - 8tol._exp

8to1_exp - top-Optimized [Constraints]
Clocks Paths i Parts ; Mndules; Altera I:Iptiu:uns;
Req.| Est.
From To Delay| Delay Instance Path Cell Type |Delay|Fanout
1 FLRC-ck 0] Al Output Ports | 28 10 1 Loy atate pegaic] o DFFE oo g
2 FLRC-ck FLEC-clk 28 7 2 cut state regdia  OFFE 37 1
3 cur_state_regsiD  |DFFE 3r 1
4 cur_state_reqSiCLK [DFFE G5 g
RC - clk RC - clk R = e tEd
Slack
1 cur_state_regb cur_state_reg? ESF 24
2 cur_state_regs |Cur_state reds BSf 215
3 cur_state_regd o = B3l 215
A PR 2, N Tt | L ctata vand [ =30 L I
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Fan-in Analysis

[DEEHE] =

FPGA Express - [micro.exp - micro-Optimized [Schematic] - /"micro-Optimized™/STATES]
File Edit Synthesis Filters “iew Window Help i =l |
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Fan-out Analysis

""""FPGA Express - [micro.exp - micro-Optimized [Schematic] - /“micro-Optimized™/STATES]
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