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A Development of Drawing Accelerator for Low Cost Printer/MFP
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ABSTRACT

When developing low-end printers/MFPs, implementing high speed printing capability at a

low cost is strongly sought after. To generate a printing image, it is necessary to perform
various imaging processes. For that reason, when increasing printing capability speeds, it has
been difficult to lower cost, because thus far high priced CPUs with a high performance have
been used. Particularly, high resolution printing images greater than 1200dpi are sought after
for recent printers/MFPs, and the amount of image data being processed continues to increase.

In this study, we implemented low cost high speed image processing, by replacing a part of
the processing that has thus far traditionally been done entirely by software with dedicated
hardware processing, and furthermore by carrying out parallelization of the entire image

processing flow.
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Fig. 1 A photo of ASIC with drawing accelerator.

Table 1 ASIC specification.

HH HE 7T 727 L — 4 #H#ASIC
DRAM=t fr—3 DDR3 64bit 1066MHz
HDD=» fue—7 SATA2
DMAC 5ch
SDA—FRarvbtre—37 SDHC x2ch
12C 1ch
SPI 1ch
PCI Express Genl x2ch
MiE7 7 v71L—% O
= e — A O
EUN(EENE Wi 133MHz
LS =S 65nm
EIET a7 &R 1.2VIOER 3.3V

Ricoh Technical Report No.38

58

DECEMBER, 2012



32 FTULBLRATLEEDOIER

Fig. 2124 B3 L= 7 ) &% ¥ AT ADOREREX %
R MFPIZEBWTHFE LV AT AR E IS .

HE
77‘&3[/:’)"
B
@
s
CPU ] *EV/AA—7 Y TUAILY Y
[ < wto—3
#h0-9 k91
ayhba-3 J
PDL
v

BT

\ 4
CMYKHRA =Y 4%

HMuIE)

Fig.2 Printing system diagram.
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Fig. 3 Block diagram of drawing accelerator.

A
—» R

A
\

ISR
ARB

g~ RN, filia~ 2 REMN L, £
A A 5.

TT 7 4w 7 ARERE, 777 4 v A (UAK
MR E) OREEITS.

B EE({GEE, PDLF OB EE{ERT — ¥ % HiA
iAF, FNHOBEGALELA i L 7= %R0 21T 9 .
NZARB(7 — B 2)ERIE, A HEELEES 2 SR L,
NAIFA B 72— )& L TCAEY 2 fr—7
T D

Table 21ZHHE 7 7 & Z L—& OffEiMEEE & 7 — M
T & SR S A R

Table 2 Drawing accelerator specification.
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Fig. 4 Software schematics.
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Fig. 5 Data flow of printer processing.
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Fig. 6 Timing of printer processing.
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Fig. 7 Pipeline processing of photo image drawing.
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Fig. 8 Pipeline processing of graphics drawing.
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Fig. 9 Performance comparison with other MFPs.
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Fig. 10 Evaluation image.
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Fig. 11 Power & cost comparison.
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Fig. 12 Rate of electrical power consumption
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