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Mercado de las nuevas FPGA’s

Esta zona también es de ASIC’s
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Nuevas prestaciones

FPGA convencional: hasta 40MHz,a 5V
FPGA avanzada: 400Mhz

Canales de rutado especiales que compensan
los posibles skews del reloj

Para poder trabajar a estas frecuencias se baja
la tension de alimentacion:

3,3V

2,5V 1,25V [,18V 1,0V

0,9V
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Capacidad disponible

Puertas logicas disponibles: 8M
Memoria interna configurable: | 00Kbit
Entradas/salidas configurables:

800 dependiendo del encapsulado

Compatible con un buen numero de familias Iogicas

Estandar |IEEE Std.| 149.1 (JTAG)
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Mecanismos de Programacion

Tecnologia SRAM reprogramable y

memorias de interruptores FLASH (no
volatil)

Botado desde PROM'’s (no flash) o desde
un host. Permiten reconfiguracion parcial.

Eliminan los programadores especificos de
las FPGA’s menores.
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TECONOLOGIAS

CMOS Convencional (SRAM).

0.13um, 90nm, 65 nmy 8 a |3 mas
metales

Conexiones en Cobre

FLASH (EEPROM)
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Oblea de una FPGA
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XILINX

Ha mantenido tecnologias SRAM en toda su gama
de productos:
@Sistema con programacion volatil
®Baja eficiencia area activa/area utilizada:
¢ Precisa 6 transistores/punto de programacion
é Grano grueso (LUT+FF)
®©WVelocidad de reloj hasta 40Mhz
©Permite la reprogramabilidad
©CMOS Estandar:
L~ No depende de un fabricante
L Precios competitivos
©Se ha beneficiado mucho de las tecnologias de alta
densidad (nanotecnologias+varias capas de metal)



Oferta Tecnologica de Xilinx

Serie Avanzada

Serie comercial

Alta Capacidad

Virtex-7
Ultrscale

Spartan 6 Artix-7

Especializada

Artix/Kinetix-7

CPLD Coolrunner-11 | Coolrunner-XPLA
FlashCPLD XC9500CV XC9500XL
Aerospacial Virtex-5 QV

03/11/2015
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Serie VIRTEX-5

Summary of Virtex-5 Features

qur platforms L}, LXT, SXT, and FXT
WVirtex-5 LX: High-performance genaral logic applications
\Wirtex-5 LXT: High-paformance logic with advanced
barial connectivity
irtex-5 SXT: High-performance signal procassing
hpplications with advanced serial connectivity
irtex-5 FXT: High-performance embeddad systems with
advanced serial connectivity
=ross-platform compaltibility
—  LXT, SXT, and FXT devicas ara footprint compatible in
the same package using adjustable voltage regulators
vt advanced, high-performancs, optimal-utilization,
A fabric
Feal S-input look-up table (LUT) technology
Pual 5-LUT option
miproved reduced-hop routing
G4-bit distributed RAM option
SRL32/Dual SEL16 option
erful clock management tile (CMT) clocking
Vigital Clock Manager (DCM) blocks for zero dalay
puffaring, frequency synthesis, and clock phassa shifting
PLL blocks for input jitter fitering, zero delay buffering,
frequency synthesis, and phass-matched clock division
35-Kbit Hock RAMFIFCs

True dual-port RAM blocks

nhanced optional programmabla FIFC lagic
Programmable
True dual-port widths up to x35
Simple dualqport widths up to x72

Built-in optional error-comastion circuitry

Opticnally program each block as two independant 18-

Khit Hocks
gh-perfarmance parallel SelectlQ tachnology
1.2 10 3.3V 1O Qperation
Source-synchranous intefacing wusing ChipSync™
achnology
Digitally -contralled impedance (DC]) active tarmination
Flexible fine-grainad 1°2 banking
High-speed mamory interface support

nced DSP48E slices

vE x 18, two's complement, muttiplication

Dpticnal adder, subtracter, and accumulator

Dpticnal pipelining

Dpticnal bitwise logical functionality
Dedicated cascade connections

Ajbe configuration options

EP| and Parallal FLASH interface

ulti-bitstream support with dedicated fallback

aconfiguration logic

Auto bus width detection capability

« /<=0 Nem Monitoring capability on all devicas
Cin-chipAoff-chip tharmal manitoring
n-chipOff-chip power supply monitoring

Q JTAG access to all monitored quantities
* yrated Endpoint blocks for PCI Express
, SXT, and FXT Platforms
compliant with the PCl Exprass Base Specification 1.1
k1, x4, or xB lane support par block
Warks in conjunction with BocketlO™ transceivars
ode 104004 000 Mb/s Ethernat MACs
, SXT, and FXT Platforms
AocketlO tfransceivers can be used as PHY or conneact to
external PHY using many soft MIl (Madia Indepandant
Interface) options
*  RockatlO™ GTP transceivers 100 Mb/s to 3.75 Gb's
-  LXT and SXT Platforms
*  RocketlD GTX transceivers 750 Mb/'s to 6.5 Gh's
=_ FXT Platform only
P C 440 Microprocessors
FXT Platform anly
RISC architecturs
-=tage pipealine
2-Kbyte instruction and data caches included
Optimized procassor interface structure (crossbar)
cnm coppear CMOS process technology
« 1.0V core voltage
*  High signal-intagrity flip-chip packaging available in standard
or Ph-free package options

L |
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Bloque logico de VIRTEX-I
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Bloque logico elemental
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% Block1 - View Site SLICE_X14Y38 with Comp 11[60].taps.rgt/Salu
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Bloque de entrad
salida
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%1 Xijlinx FPGA Editor - ftunshades_top.ncd - [Block1 - Edit Comp dispclrz at Site D&]
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Blogues de SRAM

Bloques DSP

Generadores de Reloj

03/11/2015
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Estructura de Rutado

Nivel de jerarquia local:
Conexionado en las 4 direcciones con las CLB’s adyacentes
Realimentaciones internas en la CLB
Nivel de jerarquia global:
24 Segmentos de alcance | CLB
96 Segmentos de alcance 6 CLB’s

|2 Segmentos de alcance maximo bidireccionales, tanto en
vertical como en horizontal

Especiales:
Buses triestado horizontales y seccionables (4 lineas)

Carry rapido en vertical

03/11/2015
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# Xilinx FPGA Editor - Estructura.ncd - [Array1]
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Virtex-5. Bloque DSP

DEREG

03/11/2015 21



irtex 5
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B30 12030 120x54 160x54  1E0x 108 2805108 B30 12030 12054 160 54 M0x1m
4,800 7,10 12,960 17,280 34560 51,840 4500 7100 12,360 17,280 51,840
CLE Resources
0,720 4,060 2,044 110,552 121,154 33,776 0,720 4,050 52,544 110,58 33,776
(LB Fip-Aops 15,500 25,800 51,540 63,120 135,240 207,360 12,200 28,800 51,840 8,120 207,360

Maximum Distributed RAM (kbits) EF.] 430 a0 1123 180 34m an 480 B0 1,120 340
Memory Resources Blodk RAMIAFD wiECL (36kbits each) EH] 48 96 128 192 Fli ] E & 1 143 EF]
Total Black RAM (kbits) 1152 1728 3456 4,608 6212 10,258 1,296 1,160 1,638 5,228 1,654
Digital Cleck Manager (DCM) 4 12 12 12 12 12 4 12 12 11 12
Clock Resources
Phase Lacked Loop (PLL)PMCD I [ [ [ & G 2 & & &

Maximum Selecti0™ Firs 400 50 560 200 20 1,200 kL] 480 480 260
12 17 17 1 1 kL 12 17 17 kL3
Digitally Controlled Impedance Yoz Yas Yas Yas Yas Yo Yes Yas Yes
/0 Resources
Maximrm Differential V0 Pairs 00 280 80 400 40 &0 182 240 40 480
HT LWDS, LVOSENT, RSDS, BLVDS, UIVES, LYPECL, [SCMO5I3, LWCMOSZS, LCMAS1B, LYCMOS1S, INTTL, PO33, POISE, PCI-X, GTL, GTL+, HSTLI0.2%15%1.84),
HSTL 11159, 1.8, HETLIIN [ 5% 1.8%), HSTLIW [1.5%1 2%, S5TL2 1, S5TLE 1, SETLIR ), SSTLIG N

OSP4 BE Slices az 48 EL] i 128 192 EH 45 42 2] 192
Embedded POl Exppress Endpoint Blodks ] a ] ] a ] 1 1 1 1 1

Hard IP 01001000 Ethemet MAC Blodks 0 0 0 0 0 0 4 4 a 4 4
Resources

EFfuwgo
C

Rodoetl™ GTP Low-Power Transosivers 0 Q 0 1] Q 1] ] 12 12 18 o

Configuration Memer y (Mbits) B4 1.6 ne 20.1 =1 mr a4 141 123 na &y
] 0
400 440 440 440

560 560 ann

ann 200 1200
(N [N N I [ N [ [ R N
el 260 (8
420 12} 480417 4016
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Features Artix-7 Kintex-7 Virtex-7 Spartan-6 Virtex-6

Logic Cells 352,000 480,000 2,000,000 150,000 760,000

BlockRAM |9Mb 34Mb 68Mb 4.8Mb 38Mb

DSP Slices 1,040 1,920 3,600 180 2,016

DSP Performance || - 45 5mACS 2,845GMACS 5,335GMACS | 40GMACS 2,419GMACS

(symmetric FIR)

Transceiver Count |16 32 96 8 72

Transceiver Speed |6.6Gb/s 12.5Gb/s 28.05Gb/s 3.2Gb/s | 1.18Gb/s

Total Transceiver

Bandwidth (full 21 1Gb/s 800Gb/s 2,784Gbl/s 50Gb/s 536Gb/s

duplex)

MGG INETEES | e anun |,866Mbl/s |,866Mbls 800Mb/s 1,066Mbls

(DDR3)

FEl Bpres® Gen2x4 Gen2x8 Gen3x8 Genlxl Gen2x8

Interface

Agile Mixed Signal

(AMS)/XADC Yes Yes Yes Yes

Configuration AES |Yes Yes Yes Yes Yes

I/O Pins 600 500 1,200 576 1,200

/O Volt 1.2V, .35V, 1.5V, 1.2V, .35V, 1.5V, 1.2V, .35V, 1.5V, 1.2V, 1.5V, 1.8V, 1.2V, 1.5Y, 1.8V,
olage 1.8V,2.5V,3.3V  |1.8V,2.5V,3.3V  [1.8V,2.5V,3.3V  [2.5V,3.3V 2.5V

EasyPath Cost

Reduction - Yes Yes - Yes

Solution

03/11/2015
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http://www.xilinx.com/products/silicon-devices/fpga/artix-7/index.htm
http://www.xilinx.com/products/silicon-devices/fpga/kintex-7/index.htm
http://www.xilinx.com/products/silicon-devices/fpga/virtex-7/index.htm
http://www.xilinx.com/products/silicon-devices/fpga/spartan-6/index.htm
http://www.xilinx.com/products/silicon-devices/fpga/virtex-6/index.htm

Virtex-7
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Application

Description

ASIC Prototyping

Build a highly integrated ASIC prototyping solution with the Virtex-7 2000T.
With its high logic and processing capacity, mitigate development risks for
large ASIC and ASSP designs.

2x100G OTU4
Transponder/Line Card

Build a 2x100G OTU4 Transponder/Line Card using the only 28nm FPGAs
that enable designers to integrate two 100G interfaces into a single FPGA
for reduced board space, power, and cost.

|0OGPON/I0GEPON
OLT Line Card

Meet aggressive 10G port count integration and cost targets for Passive
Optical Network (PON) Optical Line Terminal (OLT) Line Cards that bring
high-speed networking to the neighborhood/home.

|00GE Line Card

Virtex-7 FPGAs offer the right mix of I/O, memory and logic to enable a
single-FPGA implementation of new line cards that deliver increased
bandwidth.

100G OTN Muxponder

Virtex-7 FPGA XT devices enable a flexible, single-FPGA, 100G OTN
Multiplexing Transponder implementation.

300G Interlaken Bridge

Create a 300G Interlaken Bridge that enables infrastructure scaling with
devices that deliver up to |.9Tbps bandwidth for bridging between MAC-
NPU, NPU-Switch, NPU-TCAM using the Interlaken industry standard.

400G Line Card

Be first to market with 400GE Line Cards by designing with the only FPGAs
to support 400G serial interfaces with next-generation optics.

Portable RADAR
Systems

Enable high performance RADAR systems through low power, multi-channel
signal recovery and processing.

Terabit Switch Fabric

Virtex-7 FPGA XT device capabilities enable Terabit Switch Fabric to
support proliferating 40G/100G ports in networking infrastructure.

03/11/2015



http://www.xilinx.com/applications/asic-prototyping/index.htm
http://www.xilinx.com/applications/wired-communications/2x100g-otu4-transponder.htm
http://www.xilinx.com/applications/wired-communications/10g-pon-olt-line-card.htm
http://www.xilinx.com/applications/wired-communications/100ge-line-card.htm
http://www.xilinx.com/applications/wired-communications/100g-otn-muxponder.htm
http://www.xilinx.com/applications/wired-communications/300g-interlaken-bridge.htm
http://www.xilinx.com/applications/wired-communications/400g-line-card.htm
http://www.xilinx.com/applications/aerospace-and-defense/avionics/portable-radar.htm
http://www.xilinx.com/applications/wired-communications/terabit-switch-fabric.htm

Encapsulados

Es el problema critico.
Hay que manejar un
elevado numero de

1O’s:

CS144

QFP240

BGA560

FFI517
PCB’s complejos y con
grandes dificultades
para soldadura y test

03/11/2015
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Aplicaciones

Sustitucion de ciertos componentes tradicionalmente
reservados a ASIC’s:

Aplicaciones PCI: 133MHz y 64 bits

Equipos de telecomunicacion tipo OC3,WiMax,...
Estaciones base de satélites

Equipos de edicion de graficos, aplicaciones biomedicas
Equipos de computacion paralela

Sistemas HDTV

Prototipado rapido de sistemas VLS| de Procesamiento
digital de senales:

IDCT, FFT’s, Filtros,...

03/11/2015 27
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ALTERA

FPGA’s con estructura tipo CPLD

Mecanismo de programacion tipo EPROM vy en serie 10K
en SRAM

Organizacion jerarquica de los elementos basicos
funcionales

Precisan de un programador propio adaptado a cada
modelo de FPGA

Puertas disponibles: 40.000 en EPROM, hasta 250.000 en
SRAM

Nimero de |O’s: 140

03/11/2015 29



Oferta Tecnologica de ALTERA

Serie Avanzada | Serie Comercial
Alta Capacidad @aﬁx @ Cyclone V
Especializada Arria 10
CPLD Max V
FlashCPLD Max Il
ASICs Hardcopy Il Hardcopy

03/11/2015
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Stratix 10 Product Table

Product Line GX 500 GX 650 GX B50 GX 1100 GX 1650 GX 2100 GX 2500 GX 2800 GX 4500 GX 5500
5K 500 5X 650 SX 850 5K 1100 SX 1650 5% 2100 SX 2500 SX 2800 5 4500 5K 5500
Logic elements (LEs) 434,000 646,000 841,000 1,092,000 1,624,000 2,005,000 2,422,000 2,753,000 4,453,000 5,510,000
Adaptive bogic modules (ALMs) 164,160 218 830 284,960 370,080 550,540 679,680 821,150 933,120 1,512,820 1,867 680
ALM registers 656,640 875,520 1,139,840 1,430,320 2,202,160 2,718,720 3,284,600 3,732,480 6,051,280 7,470,720
Hyper-Registers from HyperFlex™ architecture Millions of Hyper-Regusters distnbuted throughout the monolithic FPGA fsbric
g Programmizble clock trees synthesizable Hundreds of synthesizable dock trees
é M20K memary blodks 2,196 2583 3477 4.4M 5851 6,501 9,963 1,721 7,033 T7.033
M20K memary size (Mb} 43 S0 6B 26 114 127 195 119 137 137
MLAB memary size [Mb} 3 3 4 6 B n 13 15 23 29
Variable-precision digital signal processing (DSF) blocks 1,152 1,440 2,016 2520 3,145 3,744 5,011 5,760 1,980 1,980
18 x 19 multipliers 2304 2,580 4,032 5,040 6,290 7,488 10,022 11,520 3,960 3,960
Peak fixed-point performance (TMACSF 46 58 81 101 126 15.0 200 30 79 19
Peak floating pomnt performance (TFLOPS)* 18 23 312 40 50 6.0 20 937 3.2 EW
Secure device manager AES-256/SHA-256 bitsream encryptionfauthentication, physically unclenable function (PUF), ECDSA 256/384 baot code suthentication, side channel attack protection
2 | mrmerees Quad-core 64 bit ARME Cortex®-A53 up to 1.5 GHz with 32 KB /D cache, NEON™ coprocessar, 1 MB L2 cache, direct memory access (DMA), system memory management unit, cache coherency unis,
§ F # hard memary controllers, USB 2.0 52, 1G EMAC 3, UART x2, SPI #4, 12C x5, general-purpose timers x7, watchdog timer x4
3
| Maximum user 110 pins 4BE 4BB 736 FEL] 04 704 1160 1160 1640 1640
o
g Maximum LVDS pairs 1.6 Ghps (RX or TX) 240 240 360 360 336 336 576 576 Blg 816
‘g Total full duplex transcever count 24 24 48 43 95 96 144 144 T2 T2
:5 GXT full duplex transceiver count (up o 30 Gbps) 16 16 32 2 B4 64 9% 96 43 48
; GX full duplex transcenver count (up to 17.4 Ghbps) B 8 16 16 2 3z 42 48 24 24
= | PCI Express® (PCle®) hard intellectual property (IF) blocks (Gen3 x16) 1 1 i 2 4 4 B 6 3 3
Memory devices supported DDR4, DDR3, DDRZ, DOR, QDR NI, QDR N+, RLDRAM II, RLDRAM 3, HMC, MoSys
Package Options and 10 Pins: General-Purpase 10 (GFI0) Count, High-Voltage WO Count, LVDS Pairs, and Transceiver Coun®®*
3448 168,24 344 816824
F1152 pin (35 mm x 35 mm, 1.0 mm pitch) '8". ' '&. ' - - - - - - - -
F1760 pin (42,5 mm % 42.5 rm, 1.0 mm pitch) 438,8,240,24 488,8,240,24 GB8,16,336,48 628,16,336,48 688,16,336,48 638,16,336,48 GBE,16,336,48 GEE,16,336,48 _ _
736,16,360,48 736,16,360,48
F2112 pin (47.5 mm x 47.5 mm, 1.0 mm pitch) - - ' 5'. . " e - - - - - -
648,24 312,72 648, 24,312, 72 B4E,24 312,72 B48,24,312,72
F2112 pin (475 mm x 47.5 mm, 1.0 mm pitch) - - - - 3, _ : T T i . ! - -
F2112 pin (47.5 mm x 47.5 mim, 1.0 mm pitch) _ _ _ _ 464,32,216,96 464,32,216,96 _ B _ _
F2112 pin (475 mm x 475 mm, 1.0 mm pitch) - - - - - - - - 643.24.312,72 B48.24.312,712
2357 pin (50t x 50 e, 1.0 mo ) ~ ~ ~ ~ ~ ~ 1160857624 | 1160857624 | 1256862424 1256,8624,24
357 pin (50 1 x50 Wi, 1.0 m ps) _ ~ _ ~ 704323369 | 704323%6% | 70432336% | 704323363 _ _
F2597 pin (52.5 mm % 52.5 mm, 1.0 mm prtch) - - - - - - ‘32'43.'21 B.144 432'43'2.15'1"4 - -
F2912 pin (55 mm % 55 mm, 1.0 mm pitch) = = = = = = = = 1””'3.'31 524 IE&D.E.E'I 6,24




Arquitectura de la serie Stratix |10

[ =New Hyper-Registers throughout the core fabric
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Stratix 10 HyperFlex
Routing Multiplexer
(with Hyper-Register)

Interconnect




Before Interconnect Interconnect

Pipelining —
Interconnect

After .

Pipelining E—




Elemento logico (Adaptive Logic Module,
ALM)

Short
Interconnect Long Interconnect
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Figure 9. Hyper-Optimization of a Long Feedback Loop

ALM ALM
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C Time Around Feedback
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Short Loop
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Time Around Short Loop
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Figure 10. Balanced and Unbalanced Clock Tree Synthesis
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Estandares
Soportados

Table 7=1. Stratix il /0 Standard Applications {Part 1 of 2)

I/0 Standard

Application

13-V WVTTLAVCMOS

General purpose

1.0-V VT TLAVCMOS

General purpose

2.5V LVTTLLVCMOS

General purpose

1.8V LVTTLLVEMOS

General purpose

1.5V LVTTLLVCMOS

General purpose

1.2-V LVTTLLVEMOS

General purpose

3.0-V PCI

PC and embedded system

3.0-V PCI-X PC and embedded system
SSTL-2 Class | DDR SDRAM

SSTL-2 Class Il DDR SDRAM

SSTL-18 Class | DDRZ sDRAM

SSTL-18 Class I DDR2 SDRAM

SS8TL-15 Class | DDR2 SDRAM

SSTL-15 Class I DDR2 SDRAM

HSTL-18 Class | QDRIVRLDRAM 11
HSTL-18 Class II QDRIVALDRAM 11

HSTL-15 Class |

QDRIVQDRI+RLDRAM I

HSTL-1& Class ||

QDRIVQDRAI+/RBLDRAM I

HSTL-12 Class |

General purpose

HSTL-12 Class I

General purpose

Table 7-1. Stratix 1l /0 Standard Applications (Part 2 of 2) Differential SSTL-2 Class | DDR SDRAM
Differential SSTL-2 Class || DDR SDRAM
|/0 Standard Application Differential SSTL-18 Class | DDR2 SDRAM
LVDS High-speed communications Differential SSTL-18 Class |l DDR2z SDRAM
BsDS Flat panel display Differential SSTL-15 Class | DDR3 SDRAM
mini-LVDS Flat panel display Differential SSTL-15 Class || DDR2 SDRAM
LVPECL Video graphics and clock distribution Differential HSTL-18 Class | Clock inteaces

Differential HSTL-18 Class |l

Clock interfaces

Differential HSTL-15 Class |

Clock interfaces

Differential HSTL-1& Class ||

Clock interfaces

Differential HSTL-12 Class |

Clock interfaces

Differential HSTL-12 Class ||

Clock interfaces
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http://www.altera.com/products/devices/stratix-fpgas/about/fpga-architecture/stx-architecture.html
http://www.altera.com/technology/dsp/variable-precision/dsp-variable-precision.html
http://www.altera.com/products/devices/stratix-fpgas/about/trimatrix/stx-trimatrix.html
http://www.altera.com/technology/memory/devices/stratix-v/mem-stratix-v.html
http://www.altera.com/products/devices/stratix-fpgas/stratix-v/overview/partial-reconfiguration/stxv-part-reconfig.html
http://www.altera.com/products/devices/stratix-fpgas/stratix-v/overview/fpll/stxv-fpll.html
http://www.altera.com/products/devices/stratix-fpgas/about/security/stx-design-security.html
http://www.altera.com/products/devices/stratix-fpgas/about/single-event-upset/stx-single-event-upset.html
http://www.altera.com/technology/high_speed/protocols/pcie-hard-ip/pro-hard-ip.html
http://www.altera.com/products/devices/stratix-fpgas/stratix-v/overview/hard-ip/stxv-hip-block.html

bl | B Core Logic Fabric
TEENEEE.
Illl-.ll
Variable-Precision
DSP Blocks
M20K Internal
Memory Blocks
Fractional PLLs

Embedded HardCopy Block;
PCI Express Gen3, Gen2, Gen1

Hard |IP Per Transceiver:
3IG/6G PCS, 10G Ethernet PCS,
Interlaken PCS

——— High-Spead
Serial Transceivers
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Stratix V FPGA Applications

Stratix V FPGAs address the design challenges for
applications in a variety of industries. Expand the sections
below for details about specific applications.

*|00-Gb Optical Transport Network (OTN) Multiplexing
Transponder
|00 Gigabit Ethernet (GbE) Line Card

*Crossbar and Backplane Switch Fabric
*Military Radar Application

*RF Card and Channel Card
*Studio Video Server

03/11/2015
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Microsemi (antigua ACTEL)

Mecanismo de programacion basado en antifusibles:
Altas prestaciones

Programable una sola vez

Organizacion de las células logicas en estilo Gate-Array, con los
canales de interconexion entre las filas.

Capacidad tipica: 35K puertas

Posee familias con tolerancia a la radiacion cosmica, util en
aplicaciones espaciales (54SX).

Tecnologias de 0,45mm y 3 niveles de metal, especiales
Equipos de desarrollo especificos para estos dispositivos.
Tipicamente alcanzan 60MHz y son compatibles PCI???

Los disenos estan protegidos por la propia configuracion del sistema

03/11/2015
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Familia de Productos Microsemi
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IGLOQO/e Devices

1GLOCY Deswimss

AGLORD

& GLOGD

AGLA1ZS

AL 50

A GLADD

A5G LBOD

AGIL 1 000

AGL ER 0

AGL ER 000

Corlex-M1 Devices'

M AGLES0

B A L0

BT a1 000

M AGELE3D0ND

System Gales

SO0

B0 D00

1500

Gl D00

A0, GO0

&00, D00

1, GO0, D00

200 D00

o, D00, D00

Typcal Equevalent
Macrocal s

&G

s

1[4

el

VersaTiles (D-Nip-Nops)

TER

e
1,536

ST

&, 144

173, B

Flash®Freaze Bode

RAM Blocks (4,608 bits)

&

5 10 16 24 32 i 53 48 137
itypcal, W)
FAM (1,024 bits) - I i i 54 10 144 108 504

FlashROM Khits
(1,024 bits)

(packaged device)

AES-Protected ISP’ — Ves Yes Yos Ves Vs Yes Yos Yes
Integrated PLLs with OCC® — | | | | | | & &
VersaNet Globals® & I I8 I8 T I8 I8 I8 I8
10 Banks 2 2 2 4 4 4 4 B B
Maximum User [0S &1 oE 133 143 194 735 300 270 B2

Package Pins
e
[

N

Vi
F3

LA R
LINGR
L
VDD

L1

L1 32

WL G0
Flald4

=H1
L1896

L2

VDD
Flald44

5
(S196°

CH1EE

WL G0
Flatd4

L5196

Fla144
FlaZs6
FladEd

iy

Flatd4
Flad56
Flade

Fla144
P56
FladE4

Fladhk

Flad i

FladiEd
FlaE06

LIRS

03/11/2015

46




ProASIC3/E Devices

ProASIC3E Devices

A3 PO

A.3P06 0

A3 P20

& 3P A00

& 3P O

A3 PE1 SO0

AIFEIN0 D

Corfex-MM1 Devites

M1A3P250

B AF400

M1A3PE00

M A3F 000D

MIASFE1S00

B ASFESNO0

Syslem Gales

SO0

£, 000

125, 000

200,000

A0

200, D00

1, GO0, D00

&00, D00

1 500,000

o, D00, D00

Typcal Equivalent

Macrocells =35 512 1,024 2,048 - - _ _ B _
VersaTiles [D-lip-flops) TR | 536 3,072 6,144 9216 13,824 24576 15,624 38,400 75264

Hakd (1,024 bils) — & - ) - ) b 10 144 1 D Z70 ol
4. 608-Bi Blocks — 4 B B 12 24 32 24 &0 112

FlashBOM Khitls
{1,024 bits)

A ES-Prolec lad 15P —_ Y5 Yies Yes TS Y5 Yes ] Yes Yes
Inegrated PLL in COCs — | | | | | | & 6 &
VersaNet Globals & I8 I8 I I T I8 I I8 T
I/O Banks 2 2 2 4 4 4 4 B B B
Maximum Uiser /05 &1 56 153 157 164 s 300 270 444 G20

(packaged device)

Package Pins
GFN

B30586

L
LN
(152

WL D

L )

LaE1E
WD
1031 44

Fla144°

L 158

WL DT
1144
PLIZ0R
Fla144°

L Ry

WIDOr

HLE D8
Flat 44°
FladhEr

PLIE0E
Fald4
FladsG
FladEd

P
Flald4
Flad5E
Fladid

HLEE
Flatl 44°
Flad 56
Flad e

P
Fladid
Flabit

P
Fladdd
FladEd
FlaRsG
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Table 1 = RTAX Family Product Profile

Device RTAX250S/SLIRTAX1000S/SL|RTAX2000S/SL|RTAX4000S/SLIRTAX2000DVDL|RTAX4000DV DL
Capacity

Equivalent System Gates 250,000 1,000,000 2,000,000 4 000,000 2,000,000 4.000,000
ASIC Gates 30.000 125,000 250,000 200,000 250,000 200,000
Modules

Register (R-cells) 1.408 6.048 10,752 20,160 8,856 18,480
Combinatorial (C-cells) 2816 12,096 21,504 40,320 18,712 36,960
Embedded RAMFIFO (wio EDAC

Core RAM Blocks 12 36 64 120 64 120
Core RAM Bits (K = 1,024) 54k 162 k 288 k 540 k 288 k 540 k
Embedded Multiply/Accumul ate - - - - G4 120
Blocks

Clocks (segmentable)

Hardwired 4 4 4 4 4 4
Routed 4 4 4 4 4 4
Os

'O Banks 8 & 8 8 8 8
User UOs (maximum) 188 418 G54 840 654 840
'O Hegisters 744 1.548 2.052 2.520 2.052 2520
Package

CCGA/LGA*® 624 624 624, 1152 1272 1272 1272
CQFP 208, 352 352 256, 352 352 352 352
Mote: *The body size of the 1272-pin CCGA and LGA packages used on the RTAX-DSF devices is skightly larger than the body size of the 1272

pin CCGA and LGA used on the RTAX4DD0S5/5L devices.

03/11/2015
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ProASIC Plus

Features and Benefits

High Capacity

Commercial and Industrial

« 75000t 1 Million System Gates

o 27 kto198 kbits of Two-Port SRAM
«  Boto 712 User 1/0s

Military

« 300, 000 to 1 million System Gates

e 72 kto198 kbits of Two Port SEAM
# 152t 712 User P05

Reprogrammable Flash Technology

0.22 pm 4 LM Flash-Based CMOS Process

Live At Power-Up (LAPL) Lewvel O Support

Single-Chip Solution

Nc%c-n'figuratic-n Device Required

Retains Programmed Design during Power-DawniUp Cycles
Milidero Devices Operate over Full Military Temperaturs
Range

Performance

« 33 W 32-Bit PClL up to 50 MHz (23 MHz over military
temperature)

«  Two Integrated PLLs

« External Systern Performance up to 150 MHz

Secure Programming
#  The Industry’s Most Effective Security Key (FlashLock™)

Low Power

#  Low Impedance Flash Switches

# Segmented Hierarchical Routing Structure

« Small, Efficient, Configurable {%ﬂmbinatﬂrial or Sequential)
Logic Cells

High Performance Routing Hierarchy

# LUkra-Fast Local and Long-Line Netwark

* High-5peed Very Long-Line Netwaork

* High-Performance, Low Skew, Splittable Global Netwaork
« 100% Routakility and Utilization

1/0

*  Schmitt-Trigger Option on Bvery Input
« 20V Support with Individually-5electable Voltage and
Sleww Rate

# Bidirectional Global I'Os

«  Compliance with PCl Specification Revision 2.2

# Boundarny-5can Test IEEE 5td. 11491 FQJTAG] pliant
*  Pin Compatible Packages across the Prods|C Farmily

Unique Clock Conditioning Circuitry

#« PLL with Flexible Phass, MultiplyDivide and Delay
Capabilities

* Internal andfor External Dynamic PLL Configuration

¢ Two LVPECL Differential Pairs for Clock or Data Inputs

Standard FPGA and ASIC Design Flow

. Fle:-:il:uiliEI(wi'tl'l Choice of Industry-Standard Front-End Tools
s Efficient Design through Front-End Timing and Gate Optimization

ISP Support

*  InSystem Programming (15P) via ITAG Port

SRAMs and FIFOs

#  SmartGen Netlist Generation Ensures Optimal Usage of
Embedded Memory Blocks

« 2 S5RAM and FIFD Configurations with Synchronous and
Asynchronous Operation up to 150 MHz (typical)
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Arquitectura
’roASIC Plus
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Figure 1-1 = The ProASICELE Device Architecture
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Celula Basica
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&
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Recursos de
Rutado L

4 Tiles Long 2 Tiles Long 1 Tile Long

Efficient
Long Lines
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Ultra Fast

Local Lines
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or memory block)
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Mecanismo de Programacion

Control del switch de programacion mediante un segundo
transistor que transfiere la carga a la puerta flotante.
Mediante la activacion de las tensiones en sell y sel2 se
Inyecta o se extrae la carga y mediante la linea word el
punto de programacion es seleccionado

Sel1 Sel2
NN & Switch In
Word > >
¥ X @ Switch Out
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Interconexiones |/Os

Function

Description

O pads configured as inputs

Selectable 2.5 % or 3.3 V threshold levels

Optional pull-up resistor

Optionally configurable as Schmitt trigger input. The Schmitt frigger input option can be
configured as an input only, not a bidirectional buffer. This input type may be slower than

astandard input under certain conditions and has a typical hysteresis of 0,35\ 11O macros
with an “5 in the standard 1O library have added Schmitt capabilities.

3.3V PCI Compliant (except Schmitt trigger inputs)

'O pads configured as outputs

Selectable 2.5 % or 3.3 V compliant output signals
2.5% — JEDEC JESD 8-5

3.3V - JEDEC JESD 8-A (IVTTL and LVCMOS)
3.3V PCl compliant

Ability to drive LVTTL and LWCMOS levels
Selectable drive strengths

Selectable slew rates

Tristate

O pads configured as bidirectional Selectable 2.5 % or 3.3 V compliant output signals

buffers / — - :
2.5 — JEDEC JESD 8-5 3.3V2.5Y

3.3V — JEDEC JESD 8-A (WVTTL and IWVCRMOS)
3.3V PCI compliant

Signal Control

Optional pull-up resistor Pull-up
Selectable drive strengths Control
Selectable slew rates .-h"'r

Tristate ~

Pad

EN
,m;[
»

LT

DJ—

3.3VW/2.5 VWV 5ignal Control Drive
strength and Slew-Rate Control

03/11/2015
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Consumo de potencia

ProASIC Power Advantage

Eliminating the Barriers of the Thermal Challenge

2000
1800
1600
1400
E1200
£1000
s 800
a 600
400
200

14 Tap FIR Filter

60% utilization

at 25%Switching

.

/

Altera 10K100E

P

/ 3X Power Savings

S A

P

pd

/ M
ProASIC 500K130

Q‘W-

10 20

I I

30 40

T

50

System Frequency (MHz)

60

384 16-bit counters

00 Xilinx xcvsoo/

F 3
1500 4X Power Savings /
£ 1000 — v
0 Msm 500K130
0 20 40 60 80 100
System Frequency (MHz)
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FPGA Fusion

Fusion Family of Mlxed -Signal Flash FPGAs

with Optional Soft ARM® Support

o

FlashLock

Features and Benefits

High-Performance Reprogrammable Flash Technology
+  Advanced 130-nm, 7-Layer Meatal, Flash-Based CMOS Process
Monvolatile, Retains Program when Powered Off

Live at Power-Up (LAPU) Single-Chip Solution

350 MHz System Performance

Embedded Flash Memory

*  Lser Flash Memary — 2 Mbits to 8 Mbits
— Configurable 8-, 16-, or 32-Bit Datapath
— 10ns Access in Read-Ahead Mode

¢ 1 kbit of Additional FlashROM

Integrated A/D Converter (ADC) and Analog I/O

LUp to 12-Bit Resolution and up to 600 ksps

Imternal 2.56 W or External ReferenceVoltage

ADC: Up to 30 Scalable Analog Input Channals

High-Voltage Input Tolarance: 10,5V to 412 W

Currant Maonitor and Temperature Maonitor Blocks

Up to 10 MOSFET Gate Driver Outputs

—  P- and N-Channel Power MOSFET Support

—  Programmable 1, 3, 10, 30 pA and 20 m& Drive Strengths
«  ADC Accuracy is Better than 1%

'Dn -Chip Clocking Support

Internal 100 MHz RC Oscillator (accurate to 1%)

Crystal Oscillator Support (32 kHz to 20 MHz)

Programmable Real-Time Counter (RTC)

& Clock Conditioning Circuits (CCCs) with 1 or 2 Integrated PLLs
—  Phase shift, MultiplwDivide, and Delay Capakilities

—  Frequency: Input 1.5-350 MHz, Output 0.75-250 MHz

Tow Power Consumption
+ Single 3.3 V Power Supply with On-Chip 1.5 Regulator
# Sleep and Standby Low Power Modes

In-System Programming (I15P) and Security
«  Sacure ISP with 128-Bit AES via JTAG
s FlashLock™ to Secure FPGA Contents

Ad‘-.ranced Digital I/O
1.5% 1.8\ 2.5 and 2.2V Mixed-Voltage Operation
+ Bank-Selectable 17O Voltages — Up to 5 Banks per Chip
* Single-Ended IFO Standards: B/ TTL, LWVCMOS 3.3V 25V 1.8V S
1.5 33V PCIF 33V PO, and LWCMOS 2.5 750V Input
« Differential 'O Standards: LWPECL, VDS, BLVDS, and M-LVDS
—  Built-In VO Registers
— 700 Mbps DDR Operation
* Hot-Swappable 1/0s
* Programmable Output Slew Rate, Drive Strength, and ‘Weak
Pull-UpDrowen Resistor
+ Pin-Compatible Packages across the Fusion Family

SRAMSs and FIFOs

+« Variable-Aspect-Ratio 4 608-Bit SRAM Blocks (x1, =2, =i, =3
and =18 organizations available)

*  True Dual-Port SRAM (except = 18)

* Programmable Embedded FIFO Comtrol Logic

Soft ARM7™ Core Support in M7 and M1 Fusion

Devices
«  Cortexb1 fwithout debug), CorebP75d Gwith debug) and
CoraMP75 fwithout debug)

03/11/2015
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Apéndice: FPGAs para aplicaciones aeroespaciales.
Propuesta de Microsemi

Rad Hard: RTAX

Rad Tol: RTSX

Military/Aerospace: ProASIC™->

g0 .. -

+ Radiation Survivability Important
+ Cost vs. risks concern

= Short Life 5-7 years

= LEO Satellites

03/11/2015
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RTAX

Equivalentes a las Axelerator

RATX-S/SL y RATX-DSP
Proceso de UMC de |50nm.Antifusible

03/11/2015
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Bloques Basicos funcionales C y R

D1 D3 BO B1

Do

Dz

CKP

DE  AD

A1

CFN FCI
DIN (user signals) =
V4 DCIN

(_l——' HCLKA/BIC/D ——=
[:D' CLKE/FIGH —
Internal Logic ——=

0

1

CKS
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Figure 2-36  R-Cell Delays
Timing Characteristics
Table 2-64 = Worst-Case Military Conditions VCCA = 1.425 V,VCCl = 3.0V, T, = 125°C
-1 Speed Std. Speed
RTAX4000S/5L (RTAX250/M1000/20005/5L All
Parameter |Descrdption Min. Max. Min. Max. Min. Max. | Units
R-Cell Propagation Delays
troo Sequential Clock to Q 1.00 0.94 1.10 ns
term Asynchronous Clear to QG 0.66 062 073 ns
tegeser  |Asynchronous Presetto Q 0.79 075 088 | ns
tsup FF Data input setup D22 021 0.25 ns
taye FF Enable input setup 022 0.21 0.25 ns
tHo FF Data Hold 0.00 0.00 0.00 ng
tue FF Enable Hold time 0.00 0.00 0.00 ns
b svn Asynchronous Pulse width 0.48 0.48 0.48 ns
trEAS YN Asynchronous Recovery time 0.00 0.00 0.00 ns
toasyh Asynchronous Removal time 0.00 0.00 0.00 ns
tepnmL Clock pulse width high to low 0.35 0.35 0.35 ns
topH Clock pulse width low to high 0.38 0.38 0.36 ns
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CLK

Figure 2-33 » RTAX-S/ISL/DSP R-cell Implementation of D Flip-Flop

i g B -
CLR
L et
CLK
CLHl
cLk CL

Figure 2-34 « RTAX-S/ISL/IDSP R-cell Implementation of D Flip-Flop Using Voter Gate Logic
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Table 2-8 = Default Cload | VCCI

CLOAD (pF)|VCCI (V)| PLOAD (pW/MHz)| P10 (uWWIMHz)| PUO (uWIMHZ)*
Single-Ended without WVREF
LVCMOS — 15 (JESDE-11) 35 1.5 78.8 495 1283
LVCMOS —18 35 1.8 134 734 186.8
LVCMOS - 25 35 2.5 218.8 148.0 366.8
LVTTL & mA Low Slew 35 3.3 381.2 118.7 4999
LVTTL 12 mA Low Slew 35 3.3 381.2 13886 519.8
LVTTL 16 mA Low Slew 35 3.3 3812 150.8 532.0
LVTTL 24 mA Low Slew 35 3.3 3812 169.2 550.4
LVTTL & mA High Slew 35 3.3 3812 130.3 511.5
LVTTL 12 mA High Slew 35 3.3 3812 1659 547.1
LVTTL 16 mA High Slew 35 3.3 3812 2251 6063
LVTTL 24 mA High Slew 35 3.3 3812 267.5 6487
PCI 10 3.3 108.8 218.5 327.4
PCI-X 10 3.3 108.8 162.9 271.8
Single-Ended with VREF
SSTL2- 30 2.5 - 1717 171.7
SSTL2- 30 2.5 - 148.3 148.3
SSTL3- 30 33 - 327 8 327.8
SSTL3I 30 33 - 2889 2889
HSTL- 20 1.5 - 414 414
GTLP - 33 10 33 - 685 68.5
Differential
LVPECL — 33 NIA 33 - 2606 2606
LVDS - 25 NIA 25 - 1458 1458

Note: *Pyg =P+ Cpaq * VCCIZ
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Otras FPGAs del Mercado

Lattice
Atmel
Aeroflex
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LatticeSC/M Family Data Sheet

Introduction

January 2008
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Atmel AT40K

Y
ATF280

Features
* LUltra High Per

— System S
= Array Mul
- 10 ns Flex
— Internal Ti
FreeRAM™
— Flexible, £
- 2,048 - 18,
128 - 384 PCl1
- Programn
— Fast, Flex
- Pin-comp
8 Global Clocl
Fast, Low
Programn
Distribute
Global Re
4 Additior
Cache Logic®
— Unlimited
— Enables A
— Enables F
— QuickCha
Pin-compatibl
— Plastic Le
— Thin, Plas
Industry-stanc
- Seamless
Everest, E
Synplicity
Timing Dr
Automatic
Fast, Effic
Over75 A
of Reusak
Easy Migratiol
Supply Voltag
SV /O Toleran
Green (Pb/Hal

Features
* SRAM based FPGA designed for Space use
— 280K equivalent ASIC gates
- Unlimited reprogrammability
— SEE hardened cells (Configuration RAM, FreeRAMTM, DFF, JTAG I/O buffers)
— Mo need for Triple Modular Redundancy (TMR)
FreeRAM™:
— 115200 Bits of Distributed RAM
— 32x4 RAM blocks organization
- Independent of Logic Cells
— Single/Dual Port capability
- Synchronous/Asynchronous capabil ity
Global Reset Option
8 Global Clocks and 4 Fast Clocks
8 LVDS transceivers and & LVDS receivers
Cold sparing and PCI Compliant I'Os
— 308 for 472pins MCGA pac kage
— 150 for 256pins MQFPF package
Flexible Configuration modes
- Master/'Slave Capability
— Serial' Parallel Capability
— Check of the data during FPGA configuration
Self Integrity Check (SIC) of the configuration during FPGA operation
Performance
— 100 MHz Internal Performance
— 50MHz System Performance
— 10ns 32X4 FreeRAM™ access time
Operating range
- Voltages
» 1.65V to 1.95V (Core)
« AV to 3.6V (Clustered 1/0s)
— Temperature
» - 55°C to +125°C
Radiation Performance
— Total Dose tested up to 300 krads (Si)
— Mo single event latch-up below a LET of 80 MeV/mg/cm2 )
ESD better than 2000V
Quality Grades
- QNML-Q or V
- ESCC
Ceramic packages
— 256pins MQFPF (150 I'Os, 8 LVDS Tx and 8 LVDS Rx)
— 47 2pins MCGA (308 I'Os, 8 LVDS Tx and & LVDS Rx)
Design Kit including
— ATF280E and Configurator Samples
— Evaluation Board
— Software Design Tools
- ISPcCable/Dongle - 70



Arquitectura
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Celula basica de ATMEL

i LUT
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X =Diagonal Direct connect or Bus

Y = Orthogonal Direct Connector Bus
W = Bus Connection

Z = Bus Connection

FB = Internal Feed back
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Apendice A. Efectos de la Radiactividad. FPGA
Microsemi RTAX
Inmunidad a SEUs por radiacién: LET,>37 MeVcm?/mg

SEU Rate 10-'9 Errores / Bit-Day

Proteccion a SRAM interna mediante EDAC para SEU
doble

Inmunidad a SELs por radiacion: LET,,>104 MeVecm?/mg
Dosis Maxima: 300 Krad
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Flip-flop con inmunidad

o D :

CLK CLK

]
CLE
Vater
Gate

RTAX-5 R-c2ll Implementation of D Flip-Flop Using Voter Gate Logic
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Apendice: FPGAs para aplicaciones aeroespaciales.
Propuesta de Xilinx

Dosis total 200 Krad

«Inmunidad a Latchup: LET,> 160MeV cm?4/mg
«Inmunidad a SEU 1.5*10-° SEU/bit dia
«Arquitectura comercial, equivalente a Virtex II.
Soporta hasta la XC2Vv6000 (6M)

*Necesita herramientas para proteccion por disefo
como XTMRtool
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Especificaciones de radiacion

Radiation Specifications(1)

Tabla 3 Minimum Radiation Tolerances

Symbol Drescription Min Max Units
TID Total lonizing Dose 200 - krad{Si)
Method 1018.5, Dose Rate ~80.0 rad(Siysec
SEL Single Event Latch-up Imrmunity 160 - (MaV-cmimg)
Heavy lon Lingar Energy Transfer (LET)
SEFI Single Event Functional Intermupt 1.5E-G Upsets/Davica/
GEQ 26,000km Typical Day Day

Notes:
1. For mora irfarmation, r?fer to *Single Event Effects Consortium Report, Static SEU Rasponse for tha Rad Hard Virtae-1* at

03/11/2015



XTMRtool

Design Before XTMR Design After XTMR
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Redundant domains converge on PCE trace

No es suficiente con redundar la logica. Se
necesita mas accion:

Scrubbing

ePlacement
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FEATURES

O

O

oo

0.25pm, five-layer metal. ViaLink " epitaxial CMOS
process for smallest die sizes

One-time programmable, ViaLink technology for
personalization

Typical performance characteristics -- 120 MHz 16-bit
counters, 120 MHz datapaths, 60+ MHz FIFOs

2.3V core supply veltage, 3.3V IO supply voltage

Up to 320,000 system gates (non-volatile)

'O

- Interfaces with 3.3 volt

- PCI compliant with 3.3 volt

- Full ITAG 11491 compliant

- Registered I'O cells with individually controlled enables

Eadiation-hardened design; total dose irradiation testing to
MIL-STD-283 Test Method 1019

- Total-dose: 300 krad{S4)
- SEL Immune: 1>12[JI‘=’IEV—|:m:.-'mg

- LETg (0.25) MeV-cm’/mg;
=42 logic cell flip flops
=64 for embedded SEAM

- Saturated Cross Section (em?) per bit
3.0E-7 logic cell flip flops
2.0E-7 embedded SEAM

Up to 24 dual-port RadHard SEAM modules. organized in
user-configurable 2,304 bit blocks

- 5ms access tumes, each port independently accessible

- Fast and efficient for FIFO, EAM, and initialized EAM
functions

100% routable with full logic cell utilization and 100% user
fixed I'O

Wariable-grain logic cells provide high performance and
100%% utilization

Typical logic utilization = 63-80% (design dependent)

O Comprehensive design tocls include high quality Verilog/
VHDL syathesis and simmlation

O Quicklogic IP available for microcontrollers, DEAM
controllers, USAERT and PCI

O Packaged in a 208-pin CQFF, 288 CQFP, 484 CCGA, 484
CLGA, 208 PQFF, 280 PEGA, and 484 PEGA

O  Standard Microcirenit Drawing 5062-04220
- QML gualified

INTRODUCTION

The RadHard Eclipse Field Programmable Gate Array Family
(FPGA) offers up to 320,000 system gates including Dual-Port
RadHard SEAM modules. It is fabricated on 0.25um five-layer
metal ViaLink CMOS process and contains 1,536 logic cells and
24 dual-port RadHard SEAM modules (see Figure 1 Block
Diagram). Each SEAM module has 2,304 FAM bits, fora
maximum total of 55,300 bits. Please reference product family
features chart on page 2.

SEAM modules are Dual Port (one asynchronous/synchronons
read port, one write port) and can be configured into one of four
modes (see Figure ). Designers can cascade multiple EAM
madules to increase the depth or width allowed in single
madules by connecting corresponding address lines together and
dividing the words between modules (see Figure 3). This
approach allows a variety of address depths and word widths to
be tailored to a specific application.

The FadHard Eclipse FPGA is available in a 208-pin Cerquad
Flatpack, allowing access to 99 bidirectional signal 10, 1
dedicated clock. 8 programmable clocks and 16 high drive
inputs. Other package options include a 288 CQFP. 484 CCGA
and a 484 CLGA.

Aeroflex uses QuickLogic Corporation’s licensed ESP

(Embedded Standard Products) technelogy. QuickLogic is a
ploneer in the FPGA semiconductor and software tools field.
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Apendice B:
Sistemas
>mpotrados

FPGA

(Hardware)

Sistemas Hardware:
*Rapidos
*Eficientes
Paralelos

*Ad hoc

03/11/2015

Microprocesador
(Software)

Sistemas Software
Faciles
*Decisiones

«Serie

*Proposito General
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Propuesta de Xilinx

Virtex Il Pro:
| 6 2 IBM PowerPC 405 disenados en silicio

El resto, uso de “soft cores” de microprocesadores:
MicroBlaze

PicoBlaze

03/11/2015
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Propuesta de ALTERA

Excalibur
ARM7

El resto, uso de “soft cores” de microprocesadores:
NIOS

03/11/2015
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Propuesta de ACTEL
Uso del ARM7
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