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Development of Index Printer for APS MINILAB

Syuuji TAHARA* and Toshihiko NARITA**

Abstract

The authors have developed a photo finishing apparatus, which includes an index printer, for APS
(Advanced Photo System) film. The index printer is incorporated directly within the “MINILAB”
processing apparatus. One of the special characteristics of APS film is that information can be
recorded on its magnetic layer. With an APS index printer, therefore, it is not only necessary to
print the film images, but also to display on these images the character information that has been
recorded on the magnetic layer. The newly developed apparatus is a digital printer that employs an
LED (light emitting diode) light source and an exposure method that uses an LCD (liquid crystal
display) panel. Because the digital printer is incorporated within the MINILAB, it can print directly
onto CLP (photographic-printing color paper). As a consequence, a commercially viable index
printing system that has a low initial cost and low running cost has been developed for the APS
MINILAB system.

1. The LED light source

A high-luminance, reflection-type LED is used as the light source. The reflection-type LED
has several times the brightness (power) of conventional LEDs; moreover, when several
reflection-type LEDs are lined up together, there is little light-source blurring (shading).
Further, by carefully designing the reflection mirror, almost parallel light beams can emitted.
This makes the reflection-type LED an ideal light source for LCD exposure systems, as such
systems require parallel light beams.

2. The LCD-panel exposure method

For the exposure portion, a 1.35 inch, high-resolution monochrome LCD panel has been
employed. This panel is used within projection TVs, and has a 16 : 9 aspect ratio. Exposure is
performed by enlarging the projected R, G, B light sources, one by one. By adopting a sequence
whereby 5 frames are exposed per one line of index print, a resolution of around 300 dpi x 250
dpi has been assured.

The exposure unit (index printer unit) of the newly developed system has been designed to be
small and compact. This makes it possible to incorporate the system within a small-type MINILAB.
The new system also enables both index printing and film printing onto the same paper, and on the
same APS-film paper pass; further, it is easy to inspect the agreement between the index print and
the film-image print.
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Fig. 1 System block diagram

00000000000000000000V-ACCSO
ccoOOO0OO0ONO0ONO0ONOONOoONOoONooooog
000000000000000000000000
0000000000O00000000000000
000000000000000000000000
0000000000000 000A/DOOOOOOCO
000000000000O0CPUOODOOOOOOO
(00)0000000000000000000000
000000000000000000000000
000000000O00V-ACCSOOOOO00OOOOO
0000000000000000000000000
0000000000000000000000
Fig. 10 00000000000000000O000
000000000010 00000000000000
000000000000000000000000
0000000000000CPUOOOOOOOOOO
0D00O00LCDOOOO0O0OO0O0O0O0O00O00LCDOO
O00OFig 2000005000LCDO00000000
0000000000 O0RGBOOOLEDOOOOOO
OO025exp.000000000000120000000
00000000000000006(0)x3(0)00
00000000000 000000CLPOOOODOO
000000000000000000000000
000000000000

Fig. 2 Construction of LCD exposure system

24 D0g0oboboooboboooboobo
goooooouooououoooouoooooggo
ooboooboooboooboooboooonono
yddddddddouoddoodooooooooooo
ooooooooooooooooooArPsoDOO
godddddddoooooooooooooooo
oboboobobOobolwmbobobooboooooo
bbb boodaobouoobuoobgoboaood
OO0O0DD00OO15exp.00025exp.0000D0OOO
goz2s00poooooboooooobbooolgo4o
UobObo0ooooObD4d0exp00oobooooooOOnO
goboobobdobooooboobooboboaon

FUJIFILM RESEARCH & DEVELOPMENT (N0.43-1998)

57



FLICOLOR TN BEY, PRINT

510 FR-N5 10 PG

D QDO-7BS

Photo 2 Index print (25exp.)

ooboooboooboooobooobDbooomoon
gobooobooobooobooobobooooo
goboooboooboooboobooboooooo
OO0O000D000OPhoto 2025exp.0 00 O0ODOOOOO
oobooobooooog

3.000
Fig.30 0000000000

Lcoooooooo

oooo ooooooo
LCD

LEDOODOOO

R-LED

ROO+NDO OO ODOOO

B-LED

Fig. 3 Inner structure of exposure unit

3.1 LEDO OO
3.1.1 LEDODOO
LEDODOODOO0OODOLEDOOOOOODOLEDDO
LEDOOOODOO0O0DOO0OO0OO0O0DOOO0bOb0O0bOoOon
oobooobooooooobooobbooooLLeboond
oboobooboboboobooooooooboooooon
tboboobobob+x30b0oboobobonbonng
00000000000 00000D000DOFig. 40
ooboOLEDOOOOO0ODOOODOOODOOOOOODOO0OO0
ooooooooooboooooobooooooooDooo
obooooooboobooobooooooooboo
obdlte OO LEDOOOOOOOOOODODDOOO
LEDOOOOOO0OeOOODOOOODOOOO

Epoxy molding

Lealld\x /_/

LED chip

T Reflector

Fig. 4 Reflection type LED

3.12 LEDOOCOOO
RGBOLEDOOOOODODODODOODODD660nmO
560nmO04500nm0 0000 0000000000000
O OFig. 50 (1), 2), 3) 000 (OO :cLPOODODOOO
0 :LEDODOOO)D CLPOOOLEDDOOOOOOO

58

APSOOOOOOOOoOoOooonon



101
3 0.8
[}
c
(]
g
= 0.6
i)
[
2
2 0.41
7]
c
[}
2]
T 0.2 1
3]
[}
joR
(7]
0.0 1
400 500 600 700
Wavelength (nm)
(1) R-LED
1.0 atio vz
3o0.8 ,’ |-
@
e ]
o |
E L
g e
o RERY TSN
e
@ i
2 02 Ef
g bt \
3 \
=3 i
2 PR PO TR RO PRT ST T Lo \\—
0.0 1 &

400 500 600 700
Wavelength (nm)

(2) G-LED

1.0 4

o©
®

°©
o

©
IS

©
IS

Spectral sensitivity (relative energy)

©
o

400 500 600 700
Wavelength (nm)

(3) B-LED
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