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* FPGA (Field-Programmable Gate Array)
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* FPGA (Field-Programmable Gate Array)
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Requirement or Design Specification
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- Commercial tool for logic synthesis (3 party synthesis tool)

— XST (delivered within ISE) by Xilinx

— Quartus II integrated Synthesis by Altera

— IspLever by Lattice Semiconductor

— Encounter RTL Compiler by Cadence Design Systems

— LeonardoSpectrum and Precision (RTL / Physical) by Mentor Graphics
— Synplify (PRO / Premier) by Synopsys

— BlastFPGA by Magma Design Automation
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Gate - Level Design (Netlist)
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2 module Example 1 (clk, in,
3

4 input clk;

5 input [3:0] in;

6 output out;

7 reg out;

a

9 parameter a = 4 ;
10 parameter b = 1 ;
11

12 initial begin

13 out = 0;

14 end

15

16 always @ (negedge clk)
17 begin

18 if (in > a + b)
19 out = 1;
20 else

21 out = 0;
22 end

23 endmodule

24

25

26

27

28
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Logic simulation

» Logic simulation
— Netlist 7} |23} L2 SESH=X| 7|5 &9l

N
— RTL levelOf| Al AtESF test bench E AFEY = /US

« Issue - =&l simulation =& / RTL levelQ| simulationi} ==
— Co-simulation gt

— =25} test bench £ 0|25} simulation = $£3a 2 A= 2 A1 H|lW



Equivalence checking

+  Co-simulation & SdliAl RTL 1} Netlist 7t2| YA 202l 7t
A

— OfX| 2 FA| 2= vectorOf CHIHA testE T =~ BiCh= HHO| AS

© 0|2 4% o}7| #loll ECE ArE

N
[u o

b @ ¥y
a b
& C = XOR gate
-
u

bvanc (avb) N (bVe) 1)

m
rerg
= o

M
-—

bh—

equivalent?

bvance = (avb) A (bVe)



KONKUK
= KU UNIVERSITY

>
g

Equivalence checking

- EC &H
- 28X AT HAE HXE 49 Hat it
—- RO AT A2 0|H0] H|SH £=Tt w2
— N H=
oo Oo

- Issue — State explosion or &

- LCtdet X[ 3 Tools Exf - 2|4t / &t 2LE]|
— FormalPro by Mentor Graphics / Conformal by Cadence / Jasper Gold by Cadence /
Formality by Synopsys / Conformal LEC by Cadence Design Systems / Quartz Formal by

Magma Design Automation / 360 EC by OneSpin Solutions

MAGMA. cadence

SYNoPSYS  GraShIr G



Development Process + V&V

Requirement or havioral
Design Specification [ LN }
simulation
G J
Model s { RTL Design ]
checking
/ &
[ Synthesis J { Logic simulation J
[Equivalence cehckingJ 3 /
S—__ | Gate-Level Design
(Netlist)
/ & [ Post-layout }
Place & Route e simulation
[Equivalence cehckingJ T Static timing analysis]
L
T { Layout
&
k Download 1
O

{ FPGA J




?

=l

Place & Route

Place & Routett

FPGALH O] BHX|SH

Logic Element&

HE 7iX|1D
XA
1 4d

- Map §
=~ L_
T =

i

— Gate ==9| Netlist 2 & 20} Cell

-
0]

St Cell AFO|E route &t

HY X

o
=

ww§§§§§ wggﬁﬁmm

| | L EEE%E%

EEEEEELEEEEEEEE SEE————————————

:%@%EE e

11 %gggg s s

___%aa%%% %%a%%a%_




HH X|

31



AOl S perenouss sortwase

18 2P sk f:?s“."E“F‘-luvﬂl'm B | @

"J )
} )
Ic
j )

o

32



33



Post - layout simulation
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