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Development of Scanner Optics Using Field Flattener

RAg mak” GESN YN (I =TI

Takuya NAGANO Asato TAMURA Masahiro ITO

2 B
IAERD BN TV DEAMDE A= 2 a FHT 572012, A%y FIoxt L COTiit
DELENRH L. HRUGICE, —HREEAE Y=y PHFABRERTH D03, TERITRHE G MERE
ERHI-0OWD SERBEICLTRY, HWEREHOBKLHEARY HEOK T 2820 &h
Tz, Hxid, MAIRMOBIER T + =V N7 Ty b F—FR2HATEZLT, /I
BUMDIEATH Y Do, ERO—FEAFELEF 2=y NI L TF3nbF46 L5 L,
T DN « Jifg - /NR ) Bl 2 - AF v F LU REEB L=, BAVIEFRRCHBE L 72
LYy MIBEOREZEICH LT, RESMZHEE L, NifFORITRIRERRLE, nifks
BREO A b 325 2 & TR LT,

ABSTRACT

We have developed scanner optics for the multifunction printer (MFP). Scanner optics can realize

MFP downsizing and high speed document scanning simultaneously. To realize both downsizing and
high speed, the scanner optics should have three characteristics: the diameter of each lens should be
small, the scanner optics should be wide-angle optics, and the scanner optics should have a small F-
number. When we design conventional wide-angle scanner optics, we have to set a large F-number to
correct the aberration. When we design conventional scanner optics that have a small F-number, we
have to design scanner optics with a large diameter to obtain a large amount of light. Therefore, we
have not realized scanner optics with these three characteristics so far. For this reason, we developed
scanner optics using a field flattener in the integrated scanning optical unit to overcome these difficulties.
However, note that the small F-number optics in the integrated scanning optical unit suffer from focus
shift caused by changes in temperature. We have compensated for the focus shift by optimizing some

of the optical parameters.
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Fig. 1 Configuration of differential mirror type.
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Fig. 2 Configuration of integrated scanning optical unit
type.
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Fig. 3 Novel designed lens configuration.
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Fig.4 Wide Iluminous flux (red line) and narrow
luminous flux (blue line) at each lens position.
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Fig. 5 Pattern diagram of entire length of lens (B) and
object distance (A).
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Fig. 6 Temperature distribution in scanner.
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Fig. 7 Shape of field flattener.
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Table 1 Characteristics of novel designed lens and
conventional lenses.
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Feipsiiaan 15 4.6 59.3 8.0
HEAe— AT 15 53 56.3 6.9
[ Sa=) 30 42 36.8 6.4
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Fig. 8 Comparison of size between conventional lens for
differential mirror type and novel designed lens
for integrated scanning optical unit type.
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Fig. 9 Characteristics of MTF vs defocus with novel
designed lens.
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Fig. 10 Configuration of novel designed integrated
scanning optical unit.
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Fig. 11 MTF dependence on temperature change for
integrated scanning optical unit.
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