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- SoC (System-on-Chip) -

* Egy chipes rendszer, amely analog, digitalis €s
MEMS (micro-electro-mechanical system) részeket
tartalmaz (IBM)

* Egy chipes rendszer amely analdg ¢s digitalis
egysegeket tartalmaz. (Lucent)

* Egy chipbe integralt digitalis rendszer (Synopsys)
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Vortex x86 SoC -

600MHz- 1 GHz
e 256 K L2 Cache
e Embedded BIOS

CPU I |

Core BIGS
MNerth | South
Bridge l Bridge

¥ortex3GDX GPU Board 16 bit DDR2 controller
« PCI +ISA +LPC
1.8v DDR? « USB 2.0 +5x RS232
E—  IDE + GPIO

Fowar Consumption 5 Watle
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* Microcontroller

« 16 digitalis blokk
— pl. PWM

* 12 analog blokk
— Erositok

— Kapcsolt-kapacitas




Virtex 5 FPGA (Xilinx) TMS320C6474 DSP (TI)
5 bemenetu LUT technologia 3 db 16 bites fix pontos mag
550 Mhz 1 Ghz
1 Mbyte BRAM memoria 3 Mbyte L2 RAM
4 GEthernet MAC GEthernet MAC
PCI Express (x8) PCI interfesz
1000+ I/0O 1ab 64ch DMA
16 csatorna Rocket 10 Rocket 10

WIRTEX —
-5 : Tufs):zij_
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Granulaltsag

100000

10000 — ,
U Core Size

- Cores
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[ | | | | |
FPGA ALU_Aray  GPU Server 500 MIVIP
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De mennyibe kertl?

FPGA

DSP + Network Proc.

Tilera
....... Clearspeed .
...... . . -.....:Ambric . b —oF

L
|
- 8

. . Streaming processors
.

.......

Parformanca GEACK
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Keét minta

Prolific Propeller

8 egyszeru mag
8 x 20MIPS
$10

o
44

P8X32A
Ff AYWWXZZ

F?????@?@?

F10

EEEEE@EEE@E

i

Cell BE

8 x SPE (SIMD)
15 GFLOP
1 XxPPE (PowerPC)
25 GFLOP




Ambric Am2045

* 336 32 bit processzor (@ 350 MHz
e 7.1 Mbit belso RAM

60 GMAC:s (16 bit)

« 2xDDR2

4 lane PCle

« 15 W power

« $100
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Tilera TilePro64

*64 Mips Core
*700 Mhz

20 W

*4 x DDR2

2 x GE

*2 x 4 lane PCle
*Linux

*$ 1000
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Multiprocessor (SM)

Geometry Controller

SMC

240 skalar processzor
*1300 Mhz frekvencia
*512 bit memoria busz

SM SM SM
=== I O e O |
e O O |
oo ] || CEeew ] || e ]
oo [or I} o [ WY or [ o
63 | EIE] | E3E3
33 | E363 | E3Ed
oo o= WY o o= Qi oo | |
HE BN .
Lo ||| Loiemany | || [ |
Texture Units

Nvidia G200
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CPU

Embedded Software Tools

/0

Funkciok integraltsaga

Memory

{ Logic Design Tools

Z FPGA 1ntegracio fejlodes

CPU Logic + Memory

+|P +
Processors +
RocketlO

Embedded Software Tools

FPGA + Logic Design Tools

Memory + IP +
High Speed 10
(4K & Virtex™)

Logic Design Tools

1d6
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1 x Spartan 3 FPGA ($ 20)
— 250 ezer kapu
— 12 BRAM
— 12 szorzo

SRAM

FLASH

LED etc.




BEE 3

DOR2 DIMMO DOR 2 DIMMO
DDRZ DI DOR2 DIMM!1 .
DOR2 D2 DORZ DIMM2 * 32 Microblaze / FPGA
DOR2 DIMM3 DOR?Z DIMM3
i & 4 ;
133 133 133 133 * 4x OpenSPARC T1 (w. Cache)
X X4

CSH-DP- |lser | lger? CSH-DP-

040 *‘Uﬂ""" Syl AT oyt ""'u‘:""‘ 040

PLIE PCILE
1. BX B ;
ia- 2
+ PCIE PCI-IF #
BX BX

4 x Virtex-5 FPGA ($2000)
16 x DDR2 memoria
Nagysebességii osszekottetés

QSH-DP- Usar3 Userd asH-DP- ¢ 4 x PCI Express (x8) csatlakozo
040 1—40:2+ BUIXT 2R gyl u’ﬂ"" 040 N }
* 4 x QSH-DP (LVDS) csatlakozo
1; 1;3 1;'3 1;3 « 8 x 10 GBit/s-es CX-4 Interfész
DORZ D IO DOR2 DIk * 4x1GBit/s Ethernet
DORZ O 11 DOR2 DIkM1
DORZ DIMK2 DOR2 DIMM2
DORZ DIMK3 DOR2 DIMM3

"
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Spirothor

e Spartan 3 FPGA
« SDRAM

« NAND Flash

e NOR Flash

e 3 UART
« Aramlasméré IF

e uC Linux
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- Na 0, de m1 van benne?

8 Mbyte
SDRAM

128 Mbyte
NAND
Flash

NOR
Flash

2x512 k

v

v

v

—eee e e e c—

FPGA

Micro3Slaze

RS-232 [« — —»

USB | — —» PC

P

Bluetooth |« — —)»

-
—>| Thermo printer |
______ g}

v

v

320x280
2.5"LCD

Buttons
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.inx SOPC processzor tipu

I -’1 -’||.|

Szintetizalhato »Kemeény” mag

Példa Micro3laze PowerPl

Alkalmazhato SPARTAN S S Y, 5 VIRTEX 1l NV 1T
oo | N wg | NN

7%
Sebesség ~100 Mhz ~300 Mhz

"




- epitokockak: Periféria IP-

Ingyenes

il @
7

L—" L—'l Altalanos céla I/0

Egyszert UART g

Memoriavezerlok

-SDRAM, DDR

B - SrRAM, Flash

M - SytemAce
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Kiprobalasra beépitheto

Ethernet 4
1gabit Ethernet 4( // %
16C550 UART T —

PCI hid M
Fizetos (Xilinx, kiilso IP)

Sajat




- Sajat IP letrehozasa

A perifériak felepiteése:
PLB bus

Megbizhatdsag

”

Beépitett funkciok: — Temelkens
— — DMA

PLB —> IPIF
User function — Burst

— FIFO

\ User peripheral /
— Master

/\/\/\ UserI,,o — Cim tartomany dekoder
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-ités kiterjesztes — Co-proce-

a

/ Processzor /

Memoria

Processzor

Processzor '

Memoria

Memoria

. Utasitas
Hagyomanyos Co-processzor kiterjesztés
DCT mag y
N3 Lebegopontos ALU
DES kodolo

A
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/ SW design flow \

C Code

Compiler/Linker

Simulator

\ Object Code /

" Embedded Development Kit ,

’?\7"" i'\'(y.‘»'ﬁ ﬁf b2 Mo [E{?
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rvezesi folyamat attekinte

/ HW design flow \

VHDL/Verilog

Synthesizer

Simulator

Data2zMem

Configure FPGA

Debugger

K Place & Route /

&z
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lesztesi-ellenorzesi lehetose

- dummy.c - Source Window
= windowe Fle Run View Control Preferences|

L X el (Rl @S S0 DR 5 als C Code

VHDL/Verilog

[dunmy..c | |main =

o

*(intx) 0x00088c264 =| &;

- Bxd8 (main+h>: OmpilerILinker

- Bxdc <{main+8>:

Synthesizer

HW Simulator

@~

while {1) {

- Bzed {main+12>: W i u a or

- Bxel {main+16>: S sS l'. & I t
*(intx) 0x08000c280)= 3

- Bxe8 {main+2@>: jE72 TR

- Bxec <main+24>:

- ﬂx:g <m;;izs>: Object Code

-]

- Bxf4 {main+32>:

- 0xf8 {main+36>: B
11} i
- Bxfc <main+u@>: / FL =70 77 BEeg <main+ZO> J
S | IR I - =
| 100 |‘Pr0gram is running.

Cursor 1 00 ps

Data2Mem
Post P&R
1 ﬁnsode" > Simulator

binintand.exe

i THIL N I ¥ T g - % Microproc Debug CEMD> Engine
T | T B B EDK 6.1.1 Build EDK_G.13
= ! 10181 On I u re ight (c> 1995-2802 Rilinx, Inc. ALl rights reserved.
& orw s p ema | 7 ]
5 ore i e, [l = b PTAG chain configuration
AorE Sl TR : = ' Length

Length
oo e | 193

- ELR_CTR, b _Z-Z X § Chips cope Debugger eted device 7 for de,,;.g%g’ﬁ;_

= o e = AT 1 to PouerPC target. Processor Uersion Mo : Bx20819828
I = [PC: axififcies
- — ddress mapping for accessing special PouerPC features From KMD/GDB:
< G TR AT F T I-Cache <Data> : Disahled
1= I-Cache (Tag> D:
(Data> D
Tag> = D
e i i ln] |&De : D
I}
D: 1
IConnected to PowerPC target. id = @
Starting GDB servor For argot (id - 8 at TOP port no 1234
3
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SW egylittes fejlesztes-be

GDB forras ablak ChipScope Pro mérés
- SW toréspont - HW torespont

T TAG Chai + Trigger S - [ el
sourcew dow File View JTAG Chain Device Trigger Sebup  Wiveform Window Help

r L@ raT QPG p LR
Fle Run View Control Preferences Help J
= Bk |
= | Do B |
FN000 BE BAE02 oxo 10 s al “owaz T e Er—T
Py s MO TRIGO OPB_CTRL O oo Bin 1]
i %M1 TRIG!. OPB_ABUS o0o_caon|  Hex
R - - - -
|dum|ny [ J |ma1n J |MIXED J ke || M2 TRIGZ OB DBUS 0000_0008|  Hie
6 *={int=) Bx@A00c284 = @; -] ﬂu!P-Oll _|; F-MATRIGE OPE_ROOBUS | | e _x_m_x_m_m_m_ww_ 2...
. - 5 b 5 WA, M0, NN WANH_KN, "
' DxdB <maint): iom 8 e wl Wi rws: v e 1 oA 05| B
s . s : S-S TRIGS == in
- T - : M, | ! |
Bzdc <{main+8>: Sul ra, ro, -15868 // Bxc204 Osta Port 2| || #usTRIGE OPE_SLO_CTRL Xowx] oo
7 A F-QPB_ABUS +-M7TRIGT OPB_SL1_CTRL W000(|_Bin
8 while {1) { i gﬁg-;;’:’l‘s $-M8TRIGH OPB_EL?_GTAL 00| _Bin
- Bzefd {main+12:: imm a S OPE M CTRL %84 TRIGA OPB_ELI_CTRL 00 Bin
- Bxel <main+16>: addik ¥5, r@, -15872 /7 Bxc288 FrOPR_PV F-W10.TRIG1D. OPB_FYV 6000 Bin
9 ={int=) B0x0000c208 = i; :ggg—g&”g‘gt | M1 1 TRIGN: TRIG_IN x| &n =]
- Bxe8 <main+20>: 1w r4, r@, r1 -0PB_BL1_CTAL
- Bxec <main+24>: su ¥4, B, 5 #-0PO_SL2_CTRL bl
PR - OPB_SLI_CTRL Trigg 0
18 1++3 - OPE_WROBUS
_ i i CH.05YS_R3t
A=ty <ma}n+32> addik r3, ra, 1 H 1 DEBLG SY8_f
- 8xf8 <main+36>: suw r3, ra, ri CH: 2WOT_Rst
11 % CH: 30PB st
. . . e CH 4 OPR_BE[3)
- Bxfc <{main+4@>: bri -28 /7 Bxe8 {main+28> CH: 5 OPE_BEL) )
=] Sréo oPa gk ; Y Y T ST T
||Program is running. CH: # OPR_salact 11 0| 00| anan
g: ?:gs{;m‘ . (e 0000 X 0000
CH 11 OPE_pmick 3 ao0| 00| 000
CH: 12 0PD_timeout
CH. 13 0PB_toulSup ¥ foubly 000
©H 14 OFE_relry ® aoofooal % X 000000101 Yoo X
CH: 15 OPE_segAdr =
CH: 16 OPB_busLock - s W a63{583 20000000 00000000
;: :;l:::_musﬁu - OFE_RDDBUS ooofoon [T
Y 4 7 4 CHA90PE_ABUs29 ||+ OPE_BEUS ECE|ECE] [T WicEzBCERY na0anana
CH 20 OPE_ABus28 ) 3 ——
Se es ese e e e eS Gt 12078 sousis ‘l l I lll‘l 4
IIl Il Z . | o T“IE“‘TI;I xfo o [o:o alvf [age0p:fo
COMMANIY: i ¥ 0 =
COMMAND: uploail 2 0
INFE - Divice 2 Uit 0, Sample Buffer is full |

Upload
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Kalendarium

2002 || 2003 || 2004 || 2005 || 2006 || 2007 || 2008 || 2009

Doktori MIT | JAP
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