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Abstract

In the development of imaging systems such as multi-
function printers (MFPs), image processing algorithms are
consistently investigated to enhance the quality of images;
these algorithms are important in determining product
competitiveness. A development method, to which high-
level logic synthesis technologies were applied, was pro-
posed as an efficient design technology to pack image pro-
cessing algorithms onto a single LSI integrated with
imaging systems.

A platform type design method, with standardized image
processing circuit interfaces, was chosen to apply the high-
level logic synthesis technologies effectively, and assertion-
based verification technologies were applied to verify their
interfaces. As a result, an efficient development environ-
ment was established. In this article, the concept of this de-
velopment method and the fundamental technologies real-
izing efficiency are introduced.
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Fig.1 Conventional design flow and design flow using high level synthesis

(Fig.1), Efr& i, CEED o EHERTLID % B
FERT 22 L TE, WGUET LY RLAD XS %
IR ORTLER A ICEH L CTW 25, F—F DA
W% 47 9 BEHEIR ORI IR E TH 5 v )k
Bd 5,

2.3 EhIEEEiTOEARE

[T U I e RO R (AN k- SN (W =¥ VAE VD% 3 & [ TP
AW 2 To %, Z OREE, FHEGEBEIE~O@EH I
TATY RLDCE BB ORmE L, WA H
JIEOLD2ODEZ RIS 5 2 LDEETH S
ECHIBT L 72,

2.3.1 ZILdVXLDOCESEEROFEL

B A TAER E N ARTLEGR &, kT [alEg
FHEIC X 2 FEERTLGE & DGR % 175 72 (Table
1), 7N RXLEEHED, AR S N3 RIEEAEGZ 8
PRGN L 2 CEEd 2 mir AR T % &, [RlkiERE
Zi 7o ORTLELA DK S N B 56035\, Sk
L RIEE o FClE, IR T2 ERTLAMM 12 R
40%¥40 L 7z (Table 108B),

Table 1 Comparison of design performances

Size Size ratio Speed
RTL (Library area) | (Hand writing | ratio
is assumed to (%)
100.)
A |Hand writing 2259 100 105
B |High-level synthesis 3167 140 115
(No optimaization)
C |High-level synthesis 2354 104 118
(Ciruit optimization)
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Fig.3 Interface control block diagram
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Fig.5 Example of assertion and monitoring
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Table 2 Example of assertion list

No Target Trigger | Operation | Condition | Assertion label
1 x_Req x_Ack fall x_Ack==1 ast_01
2 x_Req x_Ack rise x_Ack==0 ast_02
3 x_Ack x_Req fall x_Req==0 ast_03
4 x_Ack x_Req rise x_Ack==0 ast_04
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