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High Resolution Latent Image Forming and Development
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In recent years, the resolution in digital printing has been increasing, in response to the
need for high-image quality. However, stable high-resolution single dots and single lines
cannot be formed with present technology. To improve the sharpness and half-tone of
images and to achieve photo-quality images, progress in high-resolution image forming
technology is needed.

To help allow for the employment of smaller exposing beams, for example blue lasers,
we have conducted the study reported in the present paper, in which we investigated the
conditions necessary to create a high-resolution latent image forming and development
process. In this paper, we first discuss our frequency analysis of the latent electric field, in
which we have analyzed the compatibility of single and periodic lines between 600 and
2400 dpi, using a mathematical method employing MTF of the latent image and Fourier
series. Next, we discuss the test bed we constructed and our experimental examination
of the characteristics of single-line and periodic-line image forming at 600 and 1200 dpi.
Finally, we consider the effect of several methods on high-resolution image forming.

589520044 8H

TADE A% b 72 WHE R E 2 b0 o T, A ITB

HUGERIZ BT 2 FAHBGEROFHEICE L T,
Schaffert!), Schmidlin?’ 5 2%iA &K 3 EET IV % H
WCEEHINC AT L 720 X 512 Scharfe 3) 233 &mA %
2BEFIVICHALLT, V) v K& T4 UED
G BRREIFED ST 247> T\ b, F72, Chen
DI IIBUE DOWET D 72012 2 RITO 4 &
HOFEEITo T\ 5,

FEmetE 1 e Eemdlg i Ko &9 % b —EED
WG OWE, b — @ BRI O X

BEBIC BT 5 BICARFE R BAL O B A BUE D JH
WHEE2RETL D EEZ, #EMLoN2iT-
2o 9, W% EN O MTF (modulation transfer
function) 2SIEF ISR JLTERITE B 2 L &R L,
RIZT =) TEE % 2 EHEFL T EERIROE
BEMYIaL—YarifIR5ILERT IOV
Jab =Y a3 VRS, BB G O L Bl
OREE LT 5 & & b, BOCRIEE o #E L A%
—WEFETHAL I LERT Y,

RIZ, AL, WEL, SEHMEEEGEE, 1K

A RESART RS ATE AR EERAN s v & — #2 A FERNT B S HE AT £/ O D HH k8 —



RRHR BRI S KURIREIM

BER 2 5 15 5 FEBRAE 2 ER L, BRI AL V3 R 1Y
Thb I EEBEET 5 & & I, H#lT v F —filiH
DERVEIZDWT S FEBIRFET 5 ¢

1. B

1 -1 PBAEBRERORFITER
GBI 2 BB ET IV EZR 1 IR Bt
’Vﬁ% k ]‘ f”%@%ﬂ%ﬂ@gﬁﬁ’}:% €5 €4 EE
1, m&T 5, BNMEL N F—BOEREIZIZE
WM R B DA 0 DEET 5 BRI O T EiLE
BHEIEAR TR 0, HgHE O LI HRGEMR CEM
V, & L7z

COFER2EETNIZB T, z W51 0 FEFE)E
HE ZOBEREICERET S LT, BRoX0EH%
i LT & %,

/— V=Vg

Zz
I Region 2 (Toner Layer) £y / ] m
X | Region 1 (OPC Layer) :, I
\¥—Nw

1 BiETI
Fig.1 Schematic of the model.

R BITHRE S 0 13K 1 TH 2 5N 5 BOEE
BILOMF—RIZIZ, 777 AFEANEHEI N,
NENRX2BLUOKX3ITEEINL, PF—ERT~
v VB¢ 1, 4 ODCET & ACKF ORI &
DEFRIN, FO—KMIIFNFRRS LR 6 THE
NboTTTAGOMIEYEL Y, MM ORBEEH X
M LTIT) S TE D BERGMIE, 3Oo05R
BB EMEEL 2BOREICBIT A 1 DOEHE
S tE TH D, ACRKT V¥ v IV EEH§ L35
By Dby, b, D 2MHDREL ¢ DD 2 D
BEBOBH L2 5,52 LR 3124 DO REMN%E
L, B 7 AR 2M I TLo0RMITER S h
o DCRTF VI ¥ VOEHLFERETH S,

$ 20 & b o PIROEMERE, TN T &KX
8 DRI 5 JEREE i THRIC XV g R THB
SN, WA X — I DHERR TV, ¢, SEHIE
WBEE 0 DEHDO AN S %505, ¢, |34 1 HDHL
BV DI E 5 2 MO KM EMEE ¢ DD 5 72
5

a=%(1+co&ux),w=27” (1)
24 9y 3)
¢2 - ¢2dc + ¢2ac <4>
goxc[z] = bo + boz (5)
o[, 2] = |br-e* + bre H cos( wx) (6)
V. (L +Z )+ 2 1 m-z
e T e 2 €a e€b
¢2dc[z] - L m (7)

oo tanh(wl) sinhiw (M-2)| cos(wx)

_ 2 e ecosh(om
¢2aC[X, Z] - '[anh(aﬂ) +tanh<wm> <8)
1.2 rr—EBhDEFREE

R PR % TS B e, ACHT O A% I )
ZAE v x Bl A CREAMIREIS R A L 7 AALETO
N —lEEA L, X8Iz (x=0) ZILAL, z
TR TAZEICEYRIDRICEKRE NS,

oo tanh (wl) coshiw (M-2) |

) ca evc0sh (wm)
Ezac [0, Z] - tanh(w” + tanh(wm> (9)
€a €b

N F—RBEm % N A — F (G EN  & ER
SREE & DRIREEIH LR ER 2 1RV v F
L) 7 OBURICLE S b —BIEE 10 4 m LKE
L, BB B EOURER 2 5 10 4 m BEN 72 AL
& (z=10p m) TOEFMEZFIH L7z, I
V7O EROEREE AR ICFE &0 5 IR 1
A EMBUZ IR FEIND L) RBUEBBRAT VY

__I L o
_14 =201
E
=12
=
=10
g =50 | |
3 ° [ TTHI_L AT
© 8[| m=100um
i R \
g 4 [
e LHH
w2 m=200um)| \\_‘
LT
o1 1 10 100 1000

Spatial Frequency [Line-pairimm)]

2 MF-EBEmOKR~ LEICHT BBEXARELDL S 10 um
DAEICH T2 EREE & BGETEEKE & OBF
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potential .
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Fig. 4 Rectangular function G(6) to calculate the electric
field of the periodic line latent image.
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Fig. 5 Definition of the single and periodic lines using the
rectangular function.
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Fig. 6 Compatibility of asingle whiteline, aperiodic line,
and a single black line when 1=20 pm and the
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