4.7umABhZ7—CCDZRAWEHFRDI=y NDFF

Development of Scanner Unit with 4.7 um Cell Color CCD
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ABSTRACT
The super—thin and low—cost color scanner unit has been developed by miniaturizing a CCD cell size
to 4.7 pm. Miniaturizing a cell size cause decrease in S/N, MTF, position accuracy, basic image
characteristics, and so on. However, we overcame such problems by developing a new structure design of
the lens unit. Finally, we successfully applied this scanner unit to the imagio MP C1500, 2500, 3000

series.
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Fig.1 Control Block diagram of scanner unit.
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Table 1 Specification of lens and CCD.

Unit HH BN ik fii#
fEER x 0.111
LR B R R mm 45.73
k4| mm ¢ 30
EEILES 7500 x 3
F—4#L—h | MHz 30.3875
CcCD
TR um 4.7x2.5 e x B
F A IR line 8 R-G, G-B
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Fig.2 Schematic of lens unit with CCD.

Table 2 Adjustment system of lens unit with CCD.

PRER | o W1 res
AT —
-z 71 e amE
EA AR/ AN
V-7 | el () R
AEAA m— AR | WERLUAT
P el () | xra—
X7 1) FEHELIZ R
X-Z 77511 MTF
HAT T | B (YRR | Rt
- Xy P W B

B DR R LR TREZ WD Z LT, M
SEREH 2 AR L 0 bR S E D 2 ST L.

7o, HAT Ty MESBUICHESMESE 5 Z LT, CCDD
BMREAEL, &7 77y MBS ETHEGRE =
T3, W&V ERBREE TRV CCCDJE W O ZERIR
BEE BIRENICE S Z L3 T& T2,

2-3 GBEIJO0XM—70%E

BAFIBRICBW TR IN-AaM s/ e X h—7Bl% L%
OXRIFICE LR 5.

7 v A =2 BRI, U7 —FRERERY R EER
ZOMEAIROBIERAEL, WA (RGBHAD/S
IRIF L CEDORAERENELRD L VWHBIRTHS.
RGB! 773 FLERAH 5 — 72 1 0 ] OMIERZ (4. oD SR B 0 IRRLZ I
BAIEAL L7\ 2 E DSARBIRORHUCTH 5.

BGEO—fFlL LT, (o —FfEinkosghz Ry

T A)

Ricoh Technical Report No.32

85

DECEMBER, 2006



Fig.31%, 4 = o —FfEadiRFORGBA H 1L~V E R LT
Wchs.

—>
/——~
;

(N ,
< Lrr
dM

e

\
1o
2 t 4
oo e
A 1 1 @
R 1 |
H 1 1
| I
1 1
1 1 —e&—REDH &1
1 I —8— GREENH 77 | |
|| " —A—BLUEH 5
gy |
7
R SR i’ i’
\~_‘:'
VD Q RN RN DD e e
QR QNN DS S
§°&$<§5§$<§<§§<§(§§
N2 d‘o N Q\Q/ N é‘o

Fig.3 Before measures. RGB output at the time of yellow
manuscript reading.

Fig. IR TRRIZE D OBRIZR > G > B&ZRoTW
%. F7-CCDHi f-EBHNI O~ I1E B H L2 BT %
VAT U REMRoTND.
G-EVENHIJZH S OB R - & B L T
LEBC LV AROMEL ot &> TLES.  (Fig.3
DOZH)

—J7, G-ODDH T J) AR B+ & Bz L T 5 2%,
AROHDHOEETHSL. (FHOEMH)

Z DFERGOEVEN/ODD I I ITIZ LSV ERE T HF
L7200, ZHDEHANCIEFRI E ORER ROBBR E 2D,

ZOBIDGE, WEA Y RBE IR TE HDIIGH I TH
508, BHAZ L RBEOBISEAREAE L TVD.  (B-ODDH)
73G-ODDH /1 DFENC K W ARDELL D) & 72 %)

FRNT OFER, ARBLGUIH T ORFERKSy & IR SRR
BHHENHP LTz, CCOO/NEFELIZE D Ry r—U
A XDNEL 7o Tz BT, M TR DT D e A R
TEHRNIH L TR 52 D4 TR T2 HETH .

KL LT, FEAREWD S HERICCCDNRBEL %
BB LSHEE T

D%,

K% ORGBH 17 — & B ORIt O Wit v 7 v &
Fig.4~51Z7~ 7.

60000
i g B

HALR)L

—e—REDHSH
—— GREENH 1
—A—BLUEH

A—h A A A A

NUEEENTEIN
S N X
S
&

N
o°®
(@)

Fig.4 After measures. RGB output at the time of yellow
manuscript reading.

(a) Before measures. (b) After measures.

Fig.b Green output at the time of yellow manuscript
reading.
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Fig.7 Example characteristics of MTF vs focus depth with
lens for 10 um cell CCD.
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Fig.8 Comparison of MTF variation in main scanning
direction. (within 5 minutes vs after 20minutes)
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direction. (within 5 minutes vs after 20minutes)
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Fig.10 Scanner unit with 4.7 pum cell CCD.
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