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120 Years of Moore’s Law
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Schematic
Design

e Design with
“number of
fins”™

e Netlist with
“number of
fins™

Design
Simulation

e Model files
with “number
of fins™

e Simulate
with “number
of fins™

Layout
Editing
e Global fin-grid
alignment &
snapping

¢ Design Rules
Driven layout

Physical
Verification

e DRC with
FinFET Rules
Check

o LVS
comparison
with “number
of fins™

RC
Extraction

e FinFET device
modeling

e Parasitic-
aware design
flow
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DESIGN ENTRY

Al

Schematic (graphic) "2 >
Text

entity AND_OR is
port (AO, Al, A2, A3: in bit; X: out bit);
end entity AND_OR;
architecture LogicFunction of AND_OR is

begin

X <= (AO and A1 and A2 and A3) or
(AO and not A1 and A2 and not A3);
end architecture LogicFunction;



Full
adder

r:l'.l 1

—— = Nuin

A — e
H—DTD75 C<=A and B after 5 ns;

E<=C or D after 5 ns;

entity FullAdder 1is
port(X, ¥, Cin: in bit; --Inputs
Cout, Sum: out bit); --Outputs
end FullAdder;
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DFF

process(CLK)

begin
if CLK'event and CLK =
then O <= D;
end if;

end process;

I1I

-- rising edge of CLK
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4 . Edit: fsequentialiogic /dk

# | Edit:fsequentialiogic/vs
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View Dedaration

Show Drivers — E
M Create Pattern Wizard
Add
G Generate a waveform for 4| Select Pattem ¥
opy . - P Signal Name
Eind... any signal for the chosen atterns
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Clock.... . — (" Counter Clock Attrib
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Programmable Logic

Factory Programmable

Field Programmable

Devices Devices

ROM MPGA SPLD CPLD FPGA
Read-Only Mask Simple Complex Field
Memory Programmable Programmable Programmable Programmable
Gate Array Logic Device Logic Device Gate Array
PROM PLA PAL GAL
Programmable Programmable Programmable Generic
Read-Only Logic Array Array Logic Array Logic
Memory
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® Field-Programmable Gate Arrays (FPGASs)

During the late 1980s, Xilinx started using
static RAM storage elements to hold
configuration information.

Larger and more complex blocks containing
static RAMs and multiplexers.

With improved technology over the past 15
years, FPGAs can now contain more than 5
million gates.
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SPLD CPLD FPGA
Density | Low Low to Medium Medium to High
Few hundred gates S to 12,000 gates 3,000 to 5,000,000 gates
Timing Predictable Predictable Unpredictable
Cost Low Low Lo Medium Medium to High
Major Lattice Semiconductor | Xilinx Xilinx
Vendors | Cypress Allera Altera
AMD Lattice Semiconductor
Microsemi (previously Actel)
Example | Lattice Semiconductor | Xilinx Xilinx
Device GALIsLVE CoolRunner Kintex
Families | GAL22V1( XC9500 Artix
Virtex
Spartan
Cypress Altera Altera
PALCEL6VE MAX Arria
Cyclone
Stratix
AMD Lattice
22V10 Mach
ECP
Microsemi
Accelerator
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FPGA

Manufacturer

Series Name(s)

Design Software

Website

Altera

Xilinx

Lattice

Atmel

Stratix
Aria
Cyclone

Spartan
Artix
Kintex
Virtex

iCE40
MachX02
Lattice ECP3
LatticeXP2
LatticeGC/M

AT40

Quartus I1

ISE Design Suite

Lattice Diamond
1CEcube?2

IDS

Altera.com

Xilinx.com

Latticesemi.com

Atmel.com
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criteria CPUs GPUs ASICs FPGAs
power high very high low very low
flexibility highest medium lowest very high
only potentially,
oor at production- best for
training pooT .. training, but | not efficient
tramning ready training ;
not available
Hardware
yet
poor at
: inference but | average for | not inference Bbest for
inference ) : :
sometimes inference focused inference

free
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b | AT (Eot o) | 2o | | s | A7 (B o) | (s r)
1 Synopsys 1,116.10 1,146.00 1 ARM 185.6 175.2
2 Cadence Design Systems 1,204.60 1,034.40 2 Rambus 97.4 118.1
3 Mentor Graphics 595.5 624.4 3 Synopsys 73.2 81.2
4 Magma Design Automation 67.5 97.4 4 TTPCom 70.5 77.5
5 Agilent EEsof 90.0 87.0 5 Artisan 43.7 74.6
6 Zuken 61.6 73.2 6 MIPS Technologies 431 47.0
7 Artisan 51.2 71.1 7 Virage Logic 475 40.0
8 Ansoff 47.2 61.5 8 Ceva 51.2 36.8
9 i2 Techologies 50.9 51.5 9 Imagination Techologies 15.3 23.6
10 Synplicity 45.6 49.6 10 Mentor Graphics 16.0 22.2
11 Monoliththic System Technology 249 204
12 ARC International 17.7 17.8
13 NewLogic Technologies 15.0 17.0
14 Mosaid Technologies 18.2 15.9
15 Tensilica 12.8 15.1
16 Faraday Technology 11.5 15.0
17 QualCore Logic 14.7 13.7
18 Sci-Worx 9.4 13.2
19 Cadence Design Foundry 124 124
20 Virtual Silicon 10.1 11.6
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M4 AT 20 | i | 20RF | mmw | emw | RE FTES

1 Qualcomm 2,466 | 12.40% 1,941 27.05% | 69.88% 44.16% | CDAM Chipset

2 nVida 1,823 | 9.17% 1,909 -4.50% | 29.16% 3.95% | GraphicIC

3 Broadcom 1,610 8.10% 1,083 48.66% | 49.90% 5.40% | Broadband, xDSL, WLAN, VolP
4 ATi 1,511 7.60% 1,094 38.12% | 35.41% 11.17% | Graphic IC

5 Xilinx 1,300 | 6.54% 1,124 15.66% | 63.60% 25.78% | FPGA

6 g Rl 1,116 | 5.61% 865 | 29.02% | 51.63% 39.62% | CD-RW /DVD Chipset

7 SanDisk 1,080 | 5.43% 541 99.63% | 41.10% 25.80% | Flash

8 Altera 827 | 4.16% 712 16.15% | 67.90% 24.00% | FPGA

9 Marvell 820 | 4.12% 505 62.38% | 52.89% 7.50% | Ethernet, WLAN, HDD

10 Conexant 663 3.33% 625 6.08% | 43.25% -13.51% | xDSL, WLAN, Network Processor
11 % 598 3.01% 736 | -18.75% PC/DVD Chipset, Ethernet

12 QLogic 516 2.59% 411 25.55% Storage Area Network

13 Adaptec 437 2.20% 411 6.33% Storage Interface

14 Globaspan Virata 379 1.91% 231 64.07% WLAN, xDSL, MPEG

15 Aeroflex 341 1.71% 203 67.98% Avionics,Space Application

16 Z=5 325 1.63% 253 28.46% MCU, DVD Chipset, LCD

17 Silicon Lab 325 1.63% 182 78.57% RF, Optical Networking, xDSL
18 Rtk 320 1.61% 196 63.27% TFT-LCD Driver, Digital Visual Processor
19 SST 295 1.48% 275 7.27% Flash

20 ¥ 5 272 1.37% 269 1.12% Ethernet,WLAN,LCD Controller

CEl B - =58 )
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20034

20024

g | msem | mm | NROR | BRES
FrEERlR /MediaTek 1| 38,064 | 29,513 29% | DVD Chipset
BERETIVIA 2| 20,386 | 25,200 [ -19% | PC Chipset, DVD Chipset, Networking
B4R /SiS - 16,725 | 15,760 6% | PC Chipset, WLAN, SoC IA
2GR /Sunplus 3| 11,098 8,636 29% | MCU,DVD Chipset, LCD Controller/Driver IC
HskFRH /Novatek 41| 10,914 6,690 63% | TFT-LCD Driver, Digital Visual Processor
¥ 5 EA%/Realtek 5 9,278 9,159 1% | Ethernet, WLAN, LCD Controller
BRI IAL 6 6,520 6,088 7% | DVD Chipset, PC Chipset, WLAN
RZ/ESMT 7 5,333 3,896 37% | DRAM, SRAM, Flash
FIZBET/ELAN 8 4,617 4,000 15% | MCU, STN LCD Driver
FEIE/MHIMAX 9 4,503 1,941 132% | TFT-LCD Driver IC
$ERIRHY/Etron 10 4,402 3,056 44% | DRAM, SRAM, LCD Driver
R IERS B EE/ICSI 11 4,083 2,752 48% | SRAM, DRAM,WLAN, Card Reader IC
ZEFRIF /Faraday - 4,402 | 3,369 31% | Design Service
FGEFERG Holtek 12| 4,083 | 3256 | 25% | MCU
EoiRlR/CoAsia - 3,767 | 2,304 63% | Design Service
BHEEIAMIC 13 3,621 2,238 62% | SRAM, Flash
ek Fg /Princeton 14 2,908 2,362 23% | MCU, A/V Controller, STN Driver, LED Driver
Bt F/Phison 15 2,579 835 | 209% | Flash Controller IC
42 R4 /Myson-Centry 16 2,078 2,453 -15% | LCD Driver, Ethernet, MCU
17 #5FL/RichTek 17 2,014 | 1,104 82% | Power Management IC
HeZRLF /Cheertek 18 1,895 1,492 27% | DVD Chipset, MPEG
JRAERIRL/PixArt 19 1,828 365 | 401% | CMOS Image Sensor
TkF-F RS/ TE 20 [ 1,734 | 1,680 3% | PC I/0, STN Driver/Controller

31




£ ety b 2

FIATA] & B )

PAICK 3+ =
5 1 4p B 2

A L
b s p

ROME -
38 & g e
R Y2

7

1T TR

-
“

@‘3‘2‘ <k

AN

= I8 I

3

A

4

/

7

b R N R

NP ‘%;

\ﬁ"

=%

S
S g
_"‘

0

by mavrs

—h WL

B -

R %

—
Vo

P (S sy 7

N s

HE G

B g

W dpu \m\'

—4

J

32




