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Textual or Schematic

* Most people today use textual languages
(like VHDL or Verilog) rather than schematic
for most digital design.

» Schematics make poor use of screen
space.

* Not appropriate for large designs.

 Easler tooling (parsing).
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Productivity Gap

e Moore's Law:

— Our ability to manufacture logic transistors?s
« ~58% per year.

* Productivity of designers:

— Their ability to design and implement
correct and testable transistors per staff-
month:

« < 25% per year.



Design Productivity Gap
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1981 leading edge chip required 100 man-months
— 10,000 transistors / 100 transistors/man-month

2002 leading edge chip requires 30K man-months
— 150,000,000 / 5000 transistors/man-month

Designer cost increase from $1M to $300M




S plw g FPLD 6 awmlao

ASIC ;I ;S LI SSI-based sloimuw 31 YU jlows : MHZ wis wi> @
(2l F-¥ 590>) Custom o

lan Kuon , Jonathan Rose, “Measuring the gap between FPGAs
and ASICs,” FPGA, 2006.

TS SL U P

3B 9 Cwglio € 153y Aol y SYLasT e

LVIOWRI KR

(Ye/V L F+/) 5905) ASIC ;I pos e

Sbill colo i




10

S plw g FPLD s awmlao

(S pan olgs ®
(gl g 00 3gu>) ASIC 3 i ©
AW gd C)Loj °

Tool 3l sslisw! b g3l auis g prototyping :FPLD
(aan g jg, &)

Testing packaging « ya& g <s-bw amask cs-lw :ASIC e
(olo woz) S gyl

Sbill colo i

(/.
o

4
4

o
i

]
s




S plw g FPLD s awmlao
:Prototyping -
Time-to-Market :s 5 udgi Iy adgl diged oylgi oo e yw 4 FPLD jo ¢

e

AeS o0 dud 4 (5 piino 43 |y Mask Programmed aseus Las i 31 odxs @ Py/.

-

é

’ :
s

o (g iy 30 °
il

MWU IC cC#ﬁé‘ﬁW)%ﬁ)&FPLD)&’ - :‘h‘




S plw g FPLD s awmlao

DTk g0 g e
3,5 CUSTOMIZE (aiuds B) 4wl Lo iz o 5o Sl job 4y ylg oo Iy FPLD © B,
BB YU jlaws aded 1) 3,00 o ¥ 413 Wi custom mask 4 ;L5 ASIC e f’t
(ol A g5 - 'j

:Inventory Risk e

wll

’ :
s

(355 ddgi oS b a5 i) Sab U5, o & 5l5L LS ol0 WL ASIC joe
Wl o0laiwl JiB ple glajLs gl o luilow! MSI ¢ SSI wsil FPLD Lof

-y
s

1 Sbill colo i




13

S plw g FPLD s amlio
Ay b
Wyl 3l a3 0 YL bluwo e
Sl A3 o a3 g o YUyl Sluxi 5l w ASIC e
ol 43 oo & (49580 Tyb ) i 9 (2> 1sb S IFPLD -
Tooling -
Testing °
:adgl (NON-Recurring Engineering Cost ) NRE
(G (5 drwgi LSwlo wdgi « 214b) Yo 4l wouwis ASIC »
B4l adgi px 909y 4y Sows ASIC g FPLD (s ool €=




Custom Logic ¢ FPLD g awlao f

Semi-/Full-Custom

Requirement FPLD Discrete Logic Logic
SPEEA -+rrsreererrenrersnniesenas I []
DENSILY -+rsveesessrsnsessnananns I []
COSE orrvermerersssssssessssesssens ] ]
PPOTOLYDE «+ssseseeseeeeeeeeeeeee ] ]

ManUFACEUTing -+ss+ssseseees. [] N

Future Modification ===« . ]

INVENLOFY --eeeeeeereerssssssse ] ]

Development Tool «e-eeeeeee . .

B VeryEeffective [l Adequate Poor

14 Sbill colo i



