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Optical Characteristic Evaluation of a CCD by Electromagnetic Field

Analysis Optical Simulation and Collimator Measurement
— Development of Simulation Technology and Smear Analysis —

Shu TAKAHASHI*, Mitsuru IWATA**  Takeharu TANI#***
Masanori NAGASE*, and Masayuki NAYA***

Abstract

Today, various simulation technologies are used for device development. But, many phenomena difficult
to simulate still remain unanalyzed, among which simulation technology for future development of a CCD
has been expected. We have developed a new simulation technology by combining a device simulator
“SPECTRA” with an electromagnetic field analysis optics simulator “FOREST”. With this combination, it
has become possible for the first time to precisely analyze the optical as well as device characteristics by
simulation. Such characteristics include sensitivity dependence on circuit board voltage, charge leakage to
adjacent photodiodes, image smear, etc. In this paper our analytical result on smear is reported in which the

simulation results were compared with collimator measurement results.
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Fig. 6 Reliability verification of the “FOREST-SPECTRA”
combined simulation.
Comparison of smear analytical result with collimator
measurement.
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Picture Archiving and Sharing Standard

Hironobu ISHIDA*, Takashi IGARASHI*, Seigo SUGIMOTO#*, and Tatsuo HEKI*

Abstract

The Picture Archive and Sharing Standard is a digital imaging industry initiative that will allow
consumers to easily save, print, playback, and share media assets in ways that have not been accomplished
easily or reliably before. PASS will define how information will be encoded on a medium so that products
from all participating companies can understand the information on the medium. In this report, we describe

the technology overview and the aim of PASS.
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2. PASS BRI DOF:faEes

2.1 PASS Digital Volume (Llf%, PDV &5 9)
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IZFCIR TV 5 Media asset &K% & O PLnY 22 50 E
A EDT, IS, AT =TTy va kT —
BED)A=NTNVAT A TICHEFEEINTNELD%E
PASS X 74 7 L5, PDVOREEIZIE, 74 V5%
T 7 ANVDOELIHB L OBLE 2TEAS 12 E TR S L2 RDS
(Recommended Directory Structure) &, HIfVEMELRD 72
DI L Y HlFFHIEE A 7% { L720DS (Open Directory
Structure) HFFET S0 LT, ODSIZDOWTHEHT %,

2.2 PASS asset type
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Table 1 PASS File Format.

Media asset D fli%H 5 M B 5
Still — JFIF, EXIF/JPEG

arTr AVI, MOV, MPEG
Video

CODEC MotionJPEG, MPEGI, 2, 4
Audio - MP3, WAVE
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Fig. 3 Comparison of metadata access speed on DVD.
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Development of Professional Color Negative Film
“FUJICOLOR PRO160NS/NH/NC”

Masayoshi TOYODA*, Hideyuki SHIRAT*, Junichiro HOSOKAWA*,
and Hiroshige NAKAMURA**

Abstract

In last May, Fuji Photo Film Co., Ltd. proudly announced the introduction of a new series of professional
color negative films; PRO160NS, NH and NC. NS is designed for studio portrait application, NH for wider
applications, and NC is dedicated for fashion and commercial photo uses. PRO160 series have realized
superb image quality and smooth flesh tone gradation by utilizing newly developed nano-structure AgX
grains in conjunction with new DIR couplers having a proprietary timing group and an efficiency-enhanced
yellow coupler in addition to fine control of the light incident in the emulsion layer via scattering

suppression, etc.
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Photo 1 New Professional Color Negative Films.
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Fig. 3 Technologies for High Image Quality.
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Development of Motion-picture Color Negative Film ETERNA

Hideyuki SHIRAI*, Hironori HITYOSHI**, Sadayuki YAMARYO**,
Kouichi YOKOTA*, and Ryoji NISHIMURA*

Abstract

In 2004, Fuji Film introduced ETERNASO00-the first offering in the ETERNA series-a product offering
the highest sensitivity of E.I.500. Fuji Film has subsequently expanded the series with the release of new
films of sensitivities ranging from medium to high, including E.I1.250, E.I.250D and E.I.400. The ETERNA
series has successfully achieved our development goal of providing motion-picture color negative films that
offer not only high image quality for traditional analog filming but also significantly improved adaptability
to telecine, film scanning and other digital processes for which there is growing demand.
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Fig. 1 Newly developed series of motion picture color negative films “ETERNA500, 400, 250 and 250D”.
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Fig. 2 Percentage of film use with regard to film sensitivity in
motion-picture production.
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Fig. 4 Workflow of motion-picture film production.
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Fig. 5 Worldwide digital cinema screening.
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Fig. 6 Trend toward digitization in editing process.
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Fig. 7 Improvement of RMS granularity.
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Fig. 8 Cross section of color negative films.
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Development of High Image Quality Inkjet Printing Paper KASSAI
“SHASHIN-SHIAGE Pro”

Kozo NAGATA*, Hiroshi YAMAMOTO#*, Shinichi TERAMAE*, Kouichi SASAKI*,
Tomoki NAKAMURA**, and Toshiyuki WATANABE*

Abstract

Inkjet photo glossy paper with a resin-coated paper support is now a main medium for photographic
inkjet printing because of its whiteness and smooth surface, which closely resembles those of the
conventional AgX photo print. We have developed KASSAI “SHASHIN-SHIAGE Pro” which has
unprecedentedly high glossiness, high Dmax (wide color gamut) and excellent stiffness.

In this report, we describe the techniques developed to achieve high glossiness and high Dmax (wide

color gamut).
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Development of “Pivi My Message”

Ryou SHIMIZU*, Arito ASAI*, Norihisa HANEDA*,
Satoshi UEDA**, Kouichi ASHINO**, and Kou AOSAKI**

Abstract

This paper presents a new application -Pivi My Message- which can compose image and text with
template on a cellular phone.

This application is based on a novel approach in communication protocol enabling transmission of large
image data under the constraint of strictly limited amount of data allowed per transmission.

A new framework to handle many exchangeable design templates has also been developed.
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BEREIC X > TIZ100kBIE VR 7 7 A VIC B L D
Hbo Tz, 1600 X 12004 4 AD L 9 7K & 2 WiE%
WMECTELBELMZ CETEBY, IMBITWEEIA
HNENDLZEDHESNG, ZOYA, Table 1 T/RL
IBERERHREZBEZTLIV, —0lo@EETligr—
YT RCELILIITERWD, BET—Y %0
EILC, HEENCH T CGEREEZITR O LEXRH L, o
T, BEEOSEEZEICET ALy v a VEH, A
T— 5 AEMHE HTTP LICERT 2L EHH 5 (Fig. 3)

Pivi My Message Protocol

HTTP

TCP/IP

Fig. 3 Stack of “Pivi My Message Protocol”.

DEDOBALY, [PivivA Avt—Y ] 12BITA
F—rEEIE, DTokdsa7abravz#eE Lz,

3.1 Pivi My Message Protocol

DA yvE—2497
HTTP ® POST FIZFEE L) 7 A&, LAKRY
ADBODY ICFERDL LV ARV AL S,

Pivi My Message Protocol — message = Request | Response

@UIIZXh

)7 T A M, —RLED [keyl [value] DA
G EWET -7 05, [keyl X, 7F A ME
HoxXyIEHERDL, [value] 52567 F 2 ME

WTH b,

[key] [value] DHAGDHLEIZL ST, EEAT—
YA, VAR AE®mHR, AhEh7zrF b
T=8 R EDEREEET 5
Request=(key 0 value 0) + 0 [imagedata]

key= “END” VREZAT—42Z (value=1 : TEFRERT, 2 | TEBEEST
3IAREGY JIAM 4 Y LRSIVERY JIZ L)
| “P0OS” , BREERAAHIE
| “LEN” V LZR Y ZREHR (149000)

| “SESSION” ; £y ¥ ar, #—INT, —20H— FERICH L TEY LTS3
BEDIFS,

: [NAME (%#1) | TADDRESS (# =7 KL Z)| ED1—HFHAH
T3IER, ValuelcT¥X M A3,

QL AKRLZA

VI IANDOEEAT—F A LT, Fitd &L
ICRLB VAR ZA%ET,
Response =session 0 status datasize [imagedata] ; %#fEX7—%2ZDvalue=1, 30
HE
VEEZAT -2 ZADvalue=2DigE
VRMEZXT -2 AN value =4 DiFA

| text-name

\ session 0

\ [thumbnail image data]

Tty Yar, ¥=NT, —20H— RERICHLTEN LTS
NBBENIFS,

session =< text >

status = DIGIT VEREGORE. 0 1 AREGRERT, 1 AREGEEET
2 I EBFEFRLATNS

datasize AN NOBH, BT -40F—2%1 X,

[imagedata] DAKEGT -4

[thumbnail image data] : 4% 1 VEGT — 4

3.2 Pivi My Message Protocol D> —/7 > X

Pivi My Message Protocol |2 & 23@fE1E, PLFo &9 %

= Y AIGED o Fig 412 =7 Y AR ERT

O#EE OEBEIC L 2 TEGEOT v 7u— F

@R OBEIZ L 2 HREED S > u—F

@Y LA A VHEBEOF Y u—F (1[0E)
Portable telephone Server

Uploading the image
and text

- Upload is complete!

/ Compositing original image
Uploading the image and text with template
=

e
Downloading "
the composed image - =

(Image for print)
Request for
the composed image

s '}{Eﬂ

Downloading
the composed image

Download is complete!

Request for

(Composed image) the composed image

‘% .
the composed image
\;QR\\\$

the thumbnail image L= “
Downloading
the thumbnail image

Fig. 4 Sequence chart of “Pivi My Message Protocol”.

Download is complete!

(Thumbnail image)
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4. SEBOT>TL—bv2FIRTH-0D7
L—LT7—7
[Piviv A XA vt—V] 12
3% % (Fig. 5)o

%, HEREOT 7L —

Ty [y Ty FEm;
g A= Appaia390= gl =i ARG Th

sl pdall—  App=0 Eellfi= ¥ L8 BN R
R~

N = g o

Fpg=3 WA= ETS W AN RILTR

-

pl IELTak

Fig. 5 Various templates of “Pivi My Message”.

INHEDTF L —hME, THEADATHL, TC
BfE 2R3 008 (), 7FAMA%, 7FA b
A E () 2 ERFNEFNR Lo TWAED, |
TTVIZBTBAIRT =7 7B 3w 3 —
FORLDL, Z0020, i77), =7 7)HEiZF
YA 7 r7r— ok GBIE12M) & IcEgk%
Tho/ze L2L, LR LE, 12EAEDOERDIE
THELTwaED, T7)V0a—-FFNOLET > T L —
MGEE S L, Ty 7L — MRAOEHSE Y 55
Z T, HEOMEILE FY A V7 v 7L — bOdnEN
FEH L, ZHOFHFA 570 7L — b EHE—WI
FIH™REZ:, Fig. 6 DL I B 7L =0T =2 %5 L7,

Input Field I Information for -

Template Definition Template Definition

eeeeeeeeeeeeeeeeee

Common Framwork Common Framework

HTTP \
i—appli ( . jar file) Server application

( .exe file)

Apply template
Composite Image
ti

Fig. 6 Framework of “Pivi My Message”.

DI7TIDOIL—LT—7

EF 7= MSET L — 4T — 27 TlE, GUI,
W, BEZEORETREDL, TV — FER
DERsrE LT Table2 D X 9 RIFEM=FFDo

/0, BB AT 74 NVIIOWTIE, &7
7L — bl & LT ) WiE oW R g E R
5, 77 L= HEOEGE LTT 7 RAmE,
T HFA M ANEE il L2mig 2 R0,

Table 2 Template Definitions in i-appli.

TR

ltlﬁ E l—{j-j]}ﬁx@ A:Ejj j'}JI\H Efj*$l$ A%}Zg@
BEZ 18 X 1 BAEE 8 (69,19)
E4T) 18 X 1 B7AGE 8 (69,57)
B g 18 X1 Frh 8 (69,95)
EHEES 18 X 1 HF 18 (69,133)
A—=JLT KL X 18 X 1 ®EE 18 (69,171)

QY —NT7TIUDTL—LT—7

EFr 7L — b7 LT — 27T, Wigs
B, BEREOKIELTRL, T 7L — MBOHE
A& LT Table 3D X 9 &,
T/, WEBEYYY—AT A NIIOWTIE, TUT
L— MBHOESE LTERHET Y 7L — NEig%
Froo

Table 3 Template Definitions in Server Application.

A |72 08| | k| Tde | Rk | dee| e
A& |MsIvvy| 29 | BOLD |RGBO,00) (PP qs)| B | 4
& [Msdyvy| 41 | BOLD [RGBO0,0) |13, | AEE | 1
0%% (Ms3vv7| 35 | BOLD [RGBO0,0)|PARNT 0 | A | 1
TEES |MsTvvy| 28 | BOLD |RGBO0,0) [OFVT | e | 1
Z¥Uz [MsTvuy| 28 | BOLD [ReB000) (0L | RS | 1

5. FIAKR

F—E ARG S5817 A (200546 7 24 H~ 2005
ETH2TH) OT 7 v AEIIHET43457 7 2 ATH D,
—H»72) DT 7t ABIIFig. TOM) THh, 2T,
TR AR LT — FEROSEAT S N2 ORI & R
THDET A,

20054£7 H 1 HIZ, DoCoMo i A =2 —HD [& 7§
BAZa—]1lHb [b5-o8L] v fiia—
F=TOEAMEAY—b Lo THIA»SHA, 77
AP T VLD, TOHEMDORETE D -72d
DEBbNAL, T2, TH2R2HDOT 7 2 ZAEIMPI T
0%, PIEBEEICTER) Mrabh, e —
FUER Y — A&7 2727280 TH 5,

250

200

150 f=— HHHEHHHHT

100 HHHHHHHHHH

Number of Accesses

50 HHHHHHHHHH

DR U P LA LA AL A RN A R R SR LGRG agud
é&&&ﬂ%@%@wwwwwwwww
RS S S PTEFFE LSS

Fig. 7 Number of accesses to “Pivi My Message”.

28

[Piviv4 X y¥—3 | DT




6. SHERDHRE

6.1 #EHEBHEEHE7 U1

BURD [PiviwA Ayt =T 1, =7 7)) 7 —
va RlTHY, MET-FEx—ET v Tu— KL,
ARG BERY Y O —FT 220w A5y Tk
HATWS, L2L, 2OFHRICELTD LD &ME
JER/Y: SR
OWEgEOT vy 7a—F, ¥ ra— FIZEEO®RE

BENIEET S5, BlZIE, 40kBDOWI{EE 7 v 7
O—F&Fyru— 479 L, 160 O fEk4
BREET DL OSry Xy 75 LOBE) .

@ W% 7T — % OBE IR A 22225 o 40kB D {5
DYy, #9158,

@ Wifg 7 — & BEOBICIE, BEABREEL ZE L
T2V AT A ERE T ALEEND L, BT —E
ANZBWTIE, SSL (kx5 b L Tk fE ¥
A7 bha)l) Z@EHLTWA®D, SSLIRH®
72O DFBAEDFEE D FHAT 5,

@ BERROECGFHTT 7)) 2B LI LA TE
72\,

FROL ) RMEEZFRTAITEREELT, Ty FH—
K, ¥y ru— Fafrbd, #HirEHEN TGz
1179 &) HEDRD 5,

Z D%, i7 7 TOBIGEE RSN OS5 -
TeAER, YU TNV EMER LM AT o728 25,
Table 4 D & 9 ZAERPE LTz,

Table 4 Comparison between Composing in Server and in Cellular
Phone (i-appli).

Processing | Communication | Composed
time charge image
Composition in "
server 15 sec 160 yen E!
Composition in
cellular phone 5 sec 0 J
(i-appli)

FRO X9 IC, @EERE, WHEFEMOMIEIZB VT
PEREI E§ 5 2 L AHERR T & 72,

S5, WMBEXLTFOERICBNTY, ¥—/"ET
T7% ) %mE, LTEPARKFEOT7 + » Moz LS &
52 EIERETH Y, BT - R IIBVWTRELT
Tx v MR E N WS, RN TR AK
AT 7% ) Ye, BEIMICEGE LTSRS 7 4 v MM
KLENLEV) XY Y M BH 5,

6.2 25 7L —hrF7FTVUHE—L

B [PivivA Avt—V ] 1k, —2DF 7L —
MIXLT—207 7)) r—=aryBZxnlTBh,
I—F—FF T — b OKZEFiITT) RS 0 —

FLZUUNWE 26k, L2rL, =207 7Y 75—
YavhroBEBEOT Y SL — NIRRT E B F D,
==l TENVFECBTRIVESEZ 5,
ERRoON=Var 7Ty FiZhHih, WigE) V- A%k
EE—ODT TN = a T EDLUENH LD,
iT77VDT 7 A NFA XD EIRAEREE 72 % (Table 5) o
TIVr—=ary 77 ANTHbjar 7 74 IVICILE
DELRWEGR) Y — AR EIZDWTIE, f)EEE)F
2% a— KL, ScratchPad ICPRGFT AR EDTHR%E
FTHLIETEETELEEZ D,

Table 5 Limit of File Size in i-appli.

PDA (505 series and after) |FOMA (900 series and after)
FOMA (700 series)

jar file ScratchPad jar file ScratchPad
30 kB 200 kB 100 kB 400 kB
7. ¥&O

[Pivi] 2, SOBLGZOOT T r—varkl
T, 7b—24, XFEEWL, PviTT) Y 5 AhHI L
DTELiT7TVTH5 [PivivA Ay t—T] OIS
AT 072,

ZFohmc, (77V] OAXRYy 712X B@EROFIR
TTO@METObalL, LEOTHA Ty T L—1 %
MR 7 L — 0T — 2 OS5 72,

AIfzelx, 4% [Pivi] 2o CTELDDLSFSER
s, v rvaREL w0017 7)) TOHMK
AT o T,

72, [Pivi] DAMZET 2 RF5e0ic i & L Tig,
UToLInborEzonhs,

DAYy b TVLE2—TORIMNH—FK, &

ReEDT) > b
A, FRAMEEENIEDOA v 7V VT v
=L WEENT WS, KWfgeD T 7Y 7 —
varlllagbEgs I LT, WEES L TERL
TRANAI=F, ZHE0arsroikA sy
Vv bTNV U E—=TT) Y NTAHIENUET
HhHLEZD,
WREFOT TV r—va v BHVWLAILET, L
A7 N, CREANE Vo - iEE R, HEEEEDA »
Y7 2= ADOFRIZATITAH I EDTREC R 5,
@ MMK (Multimedia Kiosk : A>EZI> XX b7
BEDEHCKBEINTWS Ry FINKILERED
IERER) ICHBIFBIRIAMH—K, BREEDT
)b
LA, 3BTV AR T % ETMMK A DS
BMLTBY, RIGEBEIC X 2 ER L OF
WORLY EOVHFWMRELZLDE LV, ThbE, K
Moen7r 7)) r—arz2fllatbesnr LT,
W EBE L TIER L2 RA M —F, &lilR D
257V %, MMKIZBWTZDRTT ) v b,
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bLARETY Y MEXLTHZENTRETH S,
F7o, T /NRMMKEIZ, EEER, TFA
MEH, LA 77 MG EEEELTBLZE
T, Y0&KharFro R, EHEFEEHVT
I, ZOBTTI) Y N T AHEIENTREICR D
E# 2D,
B FTAINAXSTHEDH— KERK, 7TV b
WMHBMADOFT Y VA AT [71]) 1, E{ET—
Y EFIEEET LI ENTE L, AWfgEDT 7
Vr—3a r e R EREN E T v 2
FIHERT LI ET, FUINIATIZA-IZE
BHEH LI, MHEICEAMI—F, &l LD
aryrF Y EERL, 12y b)) U E —,
MMK, [Pivi] % &ETF ) v b 352 EDHEELC
5o
@DFTEIVAAT, EHRBERLTOEFRE, KX
NH— FEIGD T — 2
T NA AT TORNEEGIZE R T —

¥ ENI RIS T, RKFFeO T 7)) r—3 3 v
FHWT, FUSNH X TR R TR
L7z, RA NI —FDXI%Barsr %
WD eNTELENITR D,
ZTNZEY, ETAM, ETFEEROLD BT
TVINHATOHLVELAFEZRMETE S &F
25
® FLETOERR
Kifgen 7 7)) r—varzBHL, EHE
THEGWIE (7L —24, A% 27, LFEK) %
fiL72b D%, ROABERELZ 727 LY
BEEL, BERTAHILENTEDL, KRBT, ML
NG rHETELLEV), FFLOWELALS
IRt CTEBLEER B,

(AHEdhicd 5 “Pivi” IEHEE 74 VA (k) O

BETd.)
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UDC 621.3.032.35 + 546.47 1+ 621.397.446

RIS FEE 53 M EBE EL o BH &

W e, ek

AR, EFH HESE*, BPLT e, JE ZE T N

?Jﬂ‘gw***

High Brightness Luminous Powder-type Inorganic Electroluminescent Device

Seiji YAMASHITA*, Tadanobu SATO*, Masashi SHIRATA*, Takafumi NOGUCHI**,
Kouji KAWATO*** and Kyouhei OGAWA***

Abstract

Powder-type inorganic electroluminescent films were studied to obtain a flexible planar light source with
high brightness, long lifetime and desirable color rendering capability. Conventional powder-type inorganic
EL films have not achieved a brightness exceeding 300cd / m?, exhibiting insufficient lifetime and poor
color rendering capability due to poor red light emission. To solve these problems, the fluorescent material,
the layer structure as an EL device and the color conversion material were studied. Size reduction of ZnS
EL particle, introduction of an insulating inter layer separating the ITO and EL layer, and development of a
new organic pigment as a color converter proved effective for improvement.
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SEIEEEEL 713, 74 LV ABRBIEE LT 1980 4%
fRIZE /7 70figae DNy 7254 b & L TnHDIA
A0, 1990 FACHT T, WA DTV E A {f
WEL720 L2L%AAS, MR 100cd / m? LT, i AN
b P A2 1000 ~ 2000 R A% & 40T <, 06
KB FIEEFRBILT, ROBEFEHTE Lh o7
720, WEO N T —ALITHIRTE T, RO F —
Ny KRR 7 Ui w 7z i e 4 LI
EDRE SN T & 72 MR 22 FTHERK % Fig. 1 1IR T,
W HE B AR & E B R AR O B SO & o )k
EHRERE L Lok IR s FEAE AT 595,
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VPRIET AV A% ANTHIES Imm LT O AT
L), HOTBWEREYET L, $72, il
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Fig. 1 Structure of a typical powder-type EL device.
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2. RARLEETORER

21 SEE - S%FE

Fig. 2 ICEVME RSB L ORI 5 2R d,
PERBAN I L, [ —BRE) &M Th B O AR v
AR ENTE, EIEEETIEZ ORI IR
b, BIEARETCTHDHLED 7 &1F, FEARNICE
WEIINE xS L SWE 2 BRI 2 FE 0 A%, 40 F
B EL #FI3BEICITITHE L 2 E-—EESE 2 R,
& 512, Fig. 31IRT L9, FERBAIH L 300cd / m?
DEoEHEEERTBEBBORBU EOREIEL o
TWAI EDNbrb, 2O LIE, &iEEHE TR
DEFOPIFLUTOHER TR UBENHGONDL Z
EERIRT

¥EE [cd/m?]

BE (V)

Fig. 2 Voltage dependence of brightness (model experiment).
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Fig. 3 Efficiency- brightness characteristics (model experiment).
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Fig. 412, FER$MT I3t 3 2 % Bt BRED T ol fe )T
kg D ) BIME FE & 2 P2 s R O B4R 2 /R 37 IRIBEEBR
Bild, 20C, 60% TH 5, fekBfiicx L, BHELAL
el & B4 L7z E 7 IVEL E 13, $512, 300cd / m?Lh
FOEHEHEBICB VT, EWHEERRGaERLT
WBZ YN E, BEOMER LI, ol
Jefk, EWHEM L EOBEHEA E EAT S LT,
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Fig. 4 Initial brightness—-half-life characteristics (model experiment at
20°C 60%).

23 SEEGaMH

Fig. 5128V T, RO FECGRHI & 4 MBS L 72
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Fig. 5 Color rendition with a conventional device and the present
device.
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C O EL #6R & ok 1AL L 72 b & THOGIRE % A
T2 L, BTl A XICKIBILCHmMT 52 &
PR SNz, TOMT % Fig. 6 2R,

Tn
=

EEsd T g

Fig. 6 Size dependence of photo-emission efficiency.
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Fig. 7 Spectrum of thermo-luminescence.
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Fig. 8 Efficiency-brightness characteristics.
Red : without inter layer
Blue : with inter layer
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Fig. 9 Appearance of EL lamps before and after an endurance
test at 40°C.
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Fig. 10 EL spectra of a conventional EL device and the present EL
device.
The emission intensity is normalized at the peak of the
blue-green band.
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Fig. 11 Peak shift only by optical system modification.
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Development of Precision Focus Assistance System

Tadashi SASAKI* and Satoshi YAHAGI**

Abstract

We have developed a focus assistance system for Broadcast TV lenses. This system calculates the

velocity and the direction of the focusing lens movement by detecting the difference in contrast between

before and behind the image-forming plane simultaneously and by comparing them to control the focusing

lens precisely.

This system was tested in various situations, and practically satisfactory performance was demonstrated.
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Fig. 1 PF-built-in lens line-up (Nov. 2005).
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D: depth of focus
p : circle of confusion
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FHp./Fsp = 0.6~04
Fig. 2 Focus range of SD and HD lens systems.
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CCD A CCD B

Fig. 3a Optical path length difference AF system using two CCD’s.
CCD A and CCD B are built in the lens barrel to detect the
focusing conditions before and behind the image-forming
plane of the camera. Each is arranged at the same
distance before and behind the image-forming plane.
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Fig. 3b Focusing principle. The position where the contrast values
of CCD A and CCD B match is the best focus position.
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Fig. 3c Determination of the focusing velocity.
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Fig. 5 Optical layout of PF lens.
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Fig. 6 Image signal processing block diagram.
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Fig. 7a Focus on the near side.
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Fig. 7b  The best focus.
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Fig. 7c Focus on the infinity side.

Fig. 8 AF control unit.
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QuickGene-800 : Rapid and Simple System for DNA/RNA Extraction Using
a Porous Polymer Membrane

Yoshihiko MAKINO*, Toshihiro MORI*, Yumiko TAKESHITA*, Yoshihide IWAKI*,
Rie HANDO#*, Hiroyuki KOMAZAWA*, Hiroko OTOMO*, Tasuku SASAKI*,
Shinichi WATANABE®*, and Yasuhito MOMOKI*

Abstract

Fuji Photo Film introduced a nucleic acid extraction system, QuickGene-800, into the biological market

in 2004. This makes it possible to extract nucleic acids (DNA or RNA) automatically without centrifugation.

The key technology is a porous polymer membrane with highly hydrophilic surface. When a polarity-

controlled lysate goes through this membrane under pressure, nucleic acids can be trapped selectively on the

surface of the membrane.

In the present paper, the mechanism and the feature of QuickGene system are described in detail and

several results of nucleic acid extraction are shown.
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Fig. 1 QuickGene-800 system; the kit (left) and the instrument (right).
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Fig. 2 Porous membrane (a) and glass fiber (b) observed by SEM.
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Fig. 3 Effect of the hydrophilicity of the membrane surface on

DNA yield.

L v ORI HI# LERROBKEEZ LIF5 &7 4
DNA OYLEDSHEENT % o AT Ak TR FFEO
LRSS, ERETTHO R 54LEA Y TLYD
Yity, SMERRIEICL 2 RMGLEDTRE L V) Fi %
HEPLT, SOBDEI, ATy ~OBEBO
- A HE T2 EDTEICE S,

TEE TR B SO L CiRE Sz, A v T L
KM OEF PTG E % Fig. 4 TR T,

I IXDNA & RNA D 2ffAH ), RNA (1) R — 2
BR) IIDNA (FAF ) R—28) LU HEAHEBRY /-
D KERFEAT 1S CBKITH B, 2D 2HEDOLED
BekE % MM L, DNA & RNADRAW T X ) RNA %
BRI T 52 e TE %, T%4bbH, Fig 5ITR
T LTV DO LY ) — VR % B SIS () 212,
20~30%) IZFRETH I LI &Y PG IC DNA % 8%
MICERSELZENTE D,

Fig. 4 Absorbed nucleic acid on a porous membrane observed by
SEM.
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Fig. 5 Effect of the ethanol concentration in wash solution on
DNA or RNA yield.
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Fig. 6 Schematics of the nucleic acid extraction process using a
porous membrane.

3. BEY T ILh 5 ORERMHER
31 2MmA» 505/ L DNAH

HEORTLIETIE

&liLe ¥ N7 E5rfRiES (EDB), B X AR
(LDB) %#ATAZ LT, &l D ¥ 27 B D5 #,
NRE Dok, BIEOBIEEITR\7 7 L DNA & [t &
b, LY/ —=VERNML, 74 tt— oMtz FiF
T/ LDNA%R AT L ICWAESES (Fig. 7)o

1.5mlFa1—7
—EDB:30ul
—£1fM 200 ¢ |
—LDB:250 1

RILTYIR (RK[EERER) : 158>
BIREVAE Y (3F)
AFarR—23> 56°C 2min

AR TR/ —)L:250 ¢ |

RILTYIR (RK[EERER) : 158D
BREVAE DY ()

51 t—t5m

Fig. 7 Preparation workflow of genomic DNA from human whole blood.
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Table 1 Yield and Purity of Extracted Genomic DNA from Whole

Blood Cell.
DNAIRE
g /Eiﬁﬁ 260nm/280 | 260nm /230 | 400nm OD
1x10%8) nm ODLtt | nm ODkb fi8
QuickGene-800 0.46 1.97 1.79 0.01
ARRE NS L 0.43 1.91 1.68 0.02
Art BN AR 0.56 1.93 0.92 0.03

QuickGene-800 1%, 7/ 4 DNA D[N EATAHAY
NTLFy NEAETH o720 F NN EDORATRT
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Fig. 8 UV spectrum of the extracted genomic DNA from human
whole blood.
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Fig. 9 Agarose gel electrophoresis analysis of the extracted
genomic DNA from human whole blood.
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Fig. 10 Agarose gel electrophoresis analysis of the PCR product.
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Fig. 11 Preparation workflow for total RNA from cultured cells.
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TR

Bk A 7L ICRESELZ0IC, FAEL-T
A —PMIMEICEY AT L hrEBEESEE, &
DOFVEIZE Y, ¥ LADNAGEDBEWET S M=% )L
RNADANOARZE b 2 VTV VAT A, T5 /) —
VETRSETARGHAZRBIELI LTINS %
BIRMICKRET B, RIS, ATy =%
RNA Z [T 5720 ICiE 2 @l &5, &8, 1
PO, =% VRNADORGFEHELZ M LS 572901255
BB E R SR SN TWE, TH0—HED T
1%, QuickGene-800 B H HEI#%IZ X - CHEIWICAT 2 b
N, SEEIM-D 13438, TNFTOUEEREL TKA
TR I T T %,

HHER

QuickGene-800 & B ¥ v I (QuickGene RNA cultured
cell kit S) #H\WT, EEHWME2S ~— % )L RNA
ORI %477 72, Table 212 b — % L RNA O IL# % 7R
L7zo 72, Fig. 1212l L7z F — % )L RNA DBk
Ba Rl INHORRENS, I — ¥ IVRNA % 53
FT52L%, WERILENTETWEZ EXDRND,

Table 2 Yield of Total RNA from Cultured Cells.

QuickGene | At AEVHS L

SEiHESEAS | HL60 1x 10%E 12.8 10
3x10%# 34.2 32.8

&R HelLa 23.4 18.7
HEK 293 21.9 16.1

* FEREMBAOUNR 4 1 X 10°8(EY 72 1) DINE (ug)

12M

HL60 1x 10°{E A\ > D et 4
L—>1:QuickGene [Z& A
L—r2; A RAEVAS A
L—M; B FEX—H—

Fig. 12 Agarose gel electrophoresis analysis of the isolated total
RNA.

Table 3, Table 412 % ' X 7 B DR A % k¥
[A260nm/A280nm], #+ POy Z7EORAZRT
[A260nm/A230nm] % FNZHR L7z, TS DRI,
QuickGene-800 B L VE ¥ v hEHWAZ & T, ¥ V7 E
PHELEHET LA 4 baEy 2HORBADD R WEHM
JE N =7 VRNA M CT& 5 2 L A#/RL T A,

RT-PCR &%

Fig. 1312, HL60 3 X 10%4 X b QuickGene-800 % i \»
T L7 M=% )VRNASOOpg %7 v 7L — b &L,
B-T 2 F x93 5754 ~—%HWTRT-PCR %
TholofiRER"d,

QuickGene-800 TH{i L7 b — % L RNA % i\ 7z,

RT-PCR #5 5 O B L KBV B E 2> b PCR FEY O 4 1 A5 72

SNz,

Table 3 Purity of Total RNA A260nm/A280nm.

Rt i A260nm/A280nm
HLGO (1 X 105@) QuickGene-B(iO 2.016
A#IELHT L 1.993
HLGO (3 X 10548 QuickGene-S(iO 2.016
A#IELHT L 1.985
Hela (1 X 105@) QuickGene-B(iO 1.999
AHRE>HT L 1.975
QuickGene-800 2.028
HEK293 (1 X 10° &) ABZIELHT L 1.980

Table 4 Purity of Total RNA A260nm/A230nm.

fHAatE % A260nm/A230nm
HLG6O (1 % 10°/E) OuickGene-B(iO 2.042
ARZIECHT L 2.048
HL6O (3 X 10°1E) OuickGene-B(iO 2.020
ARtZEC DT L 2.195
Hela (1 1064E) QuickGene-800 2.086
AZIEL DT L 1.966
HEK293 (1 5 10648 QuickGene-SCiO 2.065
ALZEC DT L 1.842

12 P N M

L—> 1 : QuickGene [Z& 5

L—r2  AHREV AT L

L—r P iRSFoFarbo—)u(Er k—%)L RNA)
L—YUN 2 ATF4Tavba—IL (FoFL—RL)
L—UM; BFEX—H—

Fig. 13 Agarose gel electrophoresis analysis of the RT-PCR
products.

3.3 EMEEH,» S5 D4/ LDNAHHE

HEORTLIETIE

B2 57 L DNA i 5 4 720121, [
DB LA 2 B IRIBER T 2L ED D Do HEMAYIC
WML TCLES &, 7/ ZDNADTHIENTL T,
R8Oy ) ADNAZ AT E R L b, HFOFILEE
T, M#kE~ AV FREREtcEiitby 5720
2, 7 N7 E 5 fRESE (ProteinaseK), SR A o~
FLHEEER] (SDS), DNA 4 f#E % (DNase) 1h1E% 7%
{¥*L— M#l (EDTA) %Mk (EDT, MDT)
& LTHWwA, EDT, MDTDIEFET, 55 CTHHEL 7
BOMBOBMEENET 5, COTRT, HiEkx
LoD WEMTHZLDRRUTHL7-0, —BULHEE
T% 9o PIZIE, FFHED & 9 %235 2\ WALk T LE 3 RefH
RECHEMIRETH LD, ¥~ 7 AT —IVLEHE, Wik
ETIE—dH L0 IEFNL EOWME SRV ETH DL, |k
SO 24T 7 o 740k E, SRICEME (LDT) &RA
L, it vu¥y i EEr7=0) 2k 5 >
INTBEOEWNEEFT D) o RNT, T¥ )= VERINT S
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LT, BEERSA YT L VWA LR TWVWI A & —
Ve % (Fig. 14) o

#8#8%4°/ LDNAHIH 70—

Fa—7T(2ml)
YR 5mg NI NR—BETNTOVIIZT S
MDT 18011
EDT 20u1

55 °C MEERML—HBE Lr—h—REEEALRRLENLEBETRICHER
GEID
BREES (RBANHE)EEL HLLWFa—I~BT
|

RNaseA 2041 (FToarn)

’?vlf‘/j’ (BRBINESTVDHEERRTD)
BGRD
ER(25C) 2%

!

}— LDT 18041
RILT VYR58
BGRD
70°C 1053
[:2¢: 1)

r— EtOH 24041
RILT VI R158

BERED

FAE—FERK. A—F)vO~FHM

FA—hEREIE 305 URICHE TRET>TFE.

Fig. 14 Preparation workflow for genomic DNA from animal tissue.

T2

FTAL—P XA T L VICHEBIEL, A TL Y
WS LA % T8 ) — kG A TR i
%o MERETORAEICHE L7z pH DRBERIZL D, x>
TLyhor 7 ADNADEIN SN, T DT,
QuickGene-800 LI HEHK IC X > THEIW AT b L
bo MM TAEL, 83K S0 1340L, ThETITHRW
FHRER CILEDSE T 5,

HHER

QuickGene-800 & HJH ¥ v  (QuickGene DNA tissue kit
S) ZHWT, smgOEWHLED? 5D/ 4 DNA O
A IRT, Fig. 1512, <7 A0, &, B, F»5HiH
LR 7 ra — ZABEIKEFH R %R QuickGene-
800 LHH* v FAMHT A I LT, B S®HIL
w, AAETT ) ADNAZ T A2 L5 T& 7,

M1 2 34

L—>M: R—H—
1:ff
2.5
3: B
4/

Fig. 15 Agarose gel electrophoresis analysis of the isolated
genomic DNA.

QuickGene-800 & B JT1¥F v } (QuickGene DNA tissue kit S)
wHWT, Y AR50/ A DNAFIHREEZRT,
Table 527/ 2 DNA D& %, Table 6, Table 712% >~
INTEDRANERT [A260nm/A280nm], » 4+ FEE Yy
7 DRAN%E/RT [A260nm/A230nm] = ZNZFIR L

720 TNHDOFERIX, QuickGene-800 8 X UVEH F v b
FHWEZET, ¥R ERHERISEHET L
T haEy ZIEOBADL R VEME R/ L DNA &
WMETEBZLEZRLTWVA,

Table 5 Yield of Genomic DNA from Animal Tissue.

g 5mgf=Y
QuickGene—800 36ug
ARREVHT L 36ug

Table 6 Purity of Genomic DNA A260nm/A280nm.
Total AR 1| AR08 2| AR 3 | 1R 14 4| #R 1K 5| A& 14 6 | 1214 7| #8215 8

QuickGene-800 | 1.95 | 1.94 | 1.95 | 1.93 | 1.95 | 1.97 | 1.96 | 1.96

AHZRE HTL]1.96 | 1.94 [ 1.97 | 2.01 | 1.95 [ 1.99 | 2.00 | 1.99

Table 7 Purity of Genomic DNA A260nm/A230nm.
Total ARIE 1 [AR1ER 2| AR08 3| 121K 4 [ 1R 1K 5| 121K 6 |43 14 7| 4514 8

QuickGene-800 | 1.90 | 1.88 | 1.90 | 1.84 | 1.91 | 2.05 | 2.03 | 2.12

AMZRE ATL| 221 [ 231 [1.94 | 1.77 | 1.96 | 1.71 | 1.57 | 2.03

PCR#&ER

5mg DB A S Hlit L7247/ 2 DNA T G3PDH %
¥ =%y MIPCR %177 o 72, Fig. 1612, ~ 7 Afifi, &,
B, ot L7277 2 DNA3Opg % 7~ 7 L — MICH
W, PCR #4773 o 724G RO T H'0 — A B L IKEIFE R 2 7R T,
ZDPCRDFERTIX, 7/ LDNAT ~ 7L — h&30pg D
PCR C, HEIEEY) OESIGKE) /N> 2l L7z,

1 2 3 4 M

T AN
al

:100bp ladder

Fig. 16 Agarose gel electrophoresis analysis of the PCR product.

I PR B R )T S SR
Fig. 1712, ~7 Afifi, &, k&, Wi L7zs
AT I
12 34 M1 2 3 4

B
B
it
B
:100bp ladder

=T A ON o

Fig. 17 Agarose gel electrophoresis analysis of the EcoRlI
restriction enzyme digestion fragments of the extracted
genomic DNA.
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L DNA17 z 1WA L, EcoRI % FI v CHillREE R ALE % 17
RoliROT AU — ABRKIFHERETRT, ZOH
IREEZ L OFERTIE, 7/ ADNADSYUIM Sz 2 &
Y, BEIKEIONY REMHBL,

3.4 B, S D —2ILRNAHE

AR TR

HARDNA ¥ v M 82D, BHERL S RNA i
THBS IR CHREYFARXTLLEDSD L,
T/, BEMBERRYD, BWAKROYE L RNA G #H
%% (RNase) 1D E W20, W77 =V v % N—
AL LB MECRZoFEEesEeIllbd s 2 i3t
ThLwv, £2°T, B (LRT) 3EMERR OGN 7
Ty TFA YT VBEREHT A, AT LD
RNA R % 5 7201210%, FIEIGVER OEAE D
ARURTHDBZLhb, TELHE (SRT) #fvs, =
)= NVERINTAHZET, T4 1— kO HH
L, W7 &0 b —% )V RNA 2RIt §46 2 &
ZUEEICLTWA (Fig. 18)o

RESFAHF—RARE(15mFa1—T  2mIFa—T  15mA=ZHILF1—TRE)
—BWHER5mg N\YS, N\UI—RETINTOVIIZTS
—LRT (1% 2-ME#RANFE ) : 350 |
RESFHFAY—ITTRESHA4X
RIDHE(=8,000x g 35, ER)L. BB E D BRET S
FLWMSMIF2—TAREDSR—hLiE3BOu 15T

—SRT: 1751

RILTVIR (RKREEH) 155
BREVE I ()

—HERTE/—IL: 1751

RILTVIR (RAREEH) 15
BLREVE Y ()

51 t—h5ER

Fig. 18 Preparation workflow for total RNA from animal tissue.

TR
FTAL—FEAVTLABBEBEEL, AV TL VIR
ELAREY R, T8 ) —VES ARG THRET 5,
HEERNAFHH F v T, 7/ 4 DNA DR A% RIIi
LI 70, REHThoELF P T AREBL LY
J = ViR OHIE 472\, b — % VRNA % ISR L
72 %, 7/ & DNA Z RIS ERRE T S 5 IR
(WRT) %5, st RNAEOMAEIHE L7 pH
DIBFEWIZL Y, AT L yhb F—F LRNA DA
NbH, TNHDOTHIE, QuickGene-800 B H B #% 12
Lo THBMIA T2 b S, MBI THIE, 85 %720
13578, TNFETICRWVERFBTUELET I 5,

SR

QuickGene-800 & /I ¥ v I+ (QuickGene RNA tissue
kit S) =7z, Smg~ v AfFlEA 5 D b — % )L RNA
OHIHFERE, AHAY Y I T L F v b (FT AHE),
ATEEEIEEME > A 7 4 (X E— X)), BLUB
HExFy M (7= ruuakivail) 2HwgEs
DFERO LB Z LT ITRT

Fig. 1912, i L7z b — % )V RNA O B KB H %
3o 18S rRNA, 28S IRNA DNV K88 — s, »
FTHOF Y MIBWTH RNAFZEZS L BIRTETW
HIZENERTE, L—2412BWT, 7/ L DNA
DN FPIFEAERZ T RWT L5, QuickGene-
800 L HH F v MEHWAYAIL, DNAGHER
(DNase) WL¥EZ L7 {TH5 / LDNADRAZIZ &
NHZEdbrorz, —J, Bit¥ v b (4 7 IV No.6)
TIEHET D4 ) ADNANY RSN,

MI 1 2 3 4 5 6 M M2 1 2 3 4 5 6 M2

—/7°/ Ls DNA

«—28S rRNA
<—18S rRNA

M1 : Perfect RNA Markers, 0.2”10kb(Novagen #1 &)
M2 : 1Kb Plus DNA Ladder(invitrogen £ &)

1 : QuickGene—-800(DNase L3 L))

2 : AR RE 2 HT L (DNase MLEHY)

3 : A%t B Epih i #(DNase LI HY)

4 : QuickGene—-800(DNase AL¥E7zL)

5 : A#tRE > HT L (DNase ML)

6 : B#7x/—)LYRAAKILLIE(DNase MIRLEL)

[DNase [& RNA PLUS E—RISTHYH S5 LAIE]

Fig. 19 Agarose gel electrophoresis analysis of the isolated total
RNA.

Table 812, b — % L RNA @ [E{# B & OHLE DK R
T HMINEIZAMAY YT A% THY, AHH
BB 2BEEDO N — ¥ VRNA ZOLTE T3,
7 7 EORAERT [A260nm/A280nm | (T
DXy FPEBEPLVD, AF Oy Z7IEORAE
R [A260nm/A230nm ] ICEAL Cix, AftAY V% 5
LENSEMETHDL I EVDDI D,

Table 8 Yield and Purity of Total RNA.

total RNA Bl & | A260nm/ A260nm/

[DNase L3 )] A280nm A230nm
QuickGene-800 21.3 2.07 2.13
AL REC DT L 22.2 2.03 1.30
A%t B B 10.1 1.99 1.88
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DNA 73 #%E4% (DNase) IE

Fig. 20 12, #£3E DNase & i\ T# > % 7 L T DNase
WA L7258 OBRKEFHER T RT (Smg~ 7 AJF
i) o QuickGene-800 & B F v + & W7z H&1E,
DNase LBl % L7 { T 47/ L DNA DR A LI 2
5 EISTE L)Y, Real-time PCR 72 &, EEROHMIZ
FoTIHRALLY / LDNAZBETILEND 5,
DNase # VT [RNA PLUS] €— FIZTH v 77 440
HYLZET, 7/ LDNADKREDTETH L, T2,
DNase JL¥Ef%, DNase ldHEIWICHREHRE SN L7290,
F— % VRNAEGETIZRAT A Z &3 v,

:1Kb Plus DNA Ladder (invitrogen #144)

: RQ1 RNase-Free DNase (Promega: Cat. No. M6101)

: RNase-Free DNase Set(QIAGEN: Cat. No. 79254)

: DNase I, Amplification Grade (Invitrogen: Cat. No. 18068-015)

: DNase I, Amplification Grade (Sigma: Cat. No. AMP-D1)

: Deoxyribonuclease (RT Grade) (=wR>¥—> : Cat. No. 313-03161)
: DNase I, RNase—Free (Ambion: Cat. No. 2222)

M
1
2
3
4
5
6

Fig. 20 Agarose gel electrophoresis analysis of the isolated total
RNA treated with DNase.

RT-PCR#&%

Fig. 2112, QuickGene-800 & HH ¥~ M (QuickGene
RNA tissue kit S) & AHAY I L Fv b (FF Ak
M) AHWVWT, Smg~ 7 ARSI L2 h =2
RNA # 7R L, G3PDH mRNA % ¥ —% v b IZRT-PCR
T o lER AN L72o RT-PCRTIX, lpg/pu1®
F— % VRNA D 5477% 272 RT-PCR T, WD F
b C b AR IR RE Y OB S IkE) N N2 L 72,

M 1 2

M: Ladder
1 : QuickGene—-800

2 AREVHAS L

Fig. 21 Agarose gel electrophoresis analysis of the RT-PCR product.

3.5 75 X3 KNDNADHH

AILIETRE, HHTE
BIRTIFIED 5 TIE, HADDNA 2 K& i35

L7200 TTAIRNREDNY ¥ —IZHIYD DNA % #.
HahF, KREGWHBENY AT EHEIETLI AT 4%
AWTWwb, KIGH 2S5 75 X3 KNDNA Z[0L§ %)
e LT, —fEmIC, 7AH) SDSERHVLNTHS
D, OFEOHE TR, OFETE, O TE, @O
HBIEFPEIN, OOBHETREIENLY Y AFEEL
B (o, 7V a2 — vk, A A4 a5 ig = H
W72 T LAY EEEE, Y R T 2 AR LR e &Y
Hwbsh s,
QuickGene-800 & /T ¥ v } (QuickGene Plasmid kit S)
FHWTAT RS9 79 A3 FDNAOHH T, —#ny%
TN SDSTED T A+ — MIFEIGTHER) & AR
TRMT A5 LT, BOTEILEA YTV ANDT T
A3 FOWFEZEHL T5 (Fig.22),

TS RIFDNAHIE 70—
DIBBZ BRE1 5T/ IOF1—T TEHEL, EERERLYMET S

l¢——— @RDP 10041 (EDP-A, EDP-BifMNFHA) EEARLYrAMZS
FRRLTVIR BLHRBLTEAERRIHET S
BREVE UL TEOKRERIR

<«—— QADP 10041 MZD
F-25ICEREREIRM 5EDoKY
FRTHUERBELGZLCE
BREVA UL TEODREEIR

«—— @NDP 14041 MZ3

v ERTESLICEERT 5EP-oKY

®)5E 1043 ##18000gx10min

LEEEURT B, HEEI30u I GEBRMMALENRIZLET)

4«—— ©LDP 320y IZHLMEHFHLULM SmIF1—IT A GRIDH) 53ELTHL
LDP;RHER DR L NELOHZEF HFMLTHLZE
FRRILTYIR BRAE—R TN RGEHTS
RENTRATT EBRIEET TSAIFOREBNMETFLET
BREVAYU L TEOKRZERIR

v
(DLysate TR

H-R) L BRRARE B BHIC YL THEGRDS)

B g% & R T L»QuickGene-800 L D A—k 1w o~ £ BN
(GAE—hRIZBREMAELIIHR L. BEPS ED—M) D ~FHM)
E—FEBRT B CEAEBEBIKREE FHRELTHIY)
RE—IREVERT

®FSRZFDNAEIR
B R ADEARRE 50 |

Fig. 22 Preparation workflow for plasmid DNA from transformed
E. coli.

R

TIAIRE NI VAT =0 LoKGE %, LBEHT
16 FFfE 338 L 72 Iml O WA S, QuickGene-800 & T H]
¥ v b (QuickGene Plasmid kit S) % Ji\»T 75 A3 FDNA
DI AT o720 7 10— AESIKEHEF % Fig. 2312,

12 3 4 5 6 7 8 910111213 1415 16 M

L—oM: v—Hh—
1~8 : QuickGene F7ZAIRFvh
9~16 : AR REVHT L

Fig. 23 Agarose gel electrophoresis analysis of the isolated
plasmid DNA.
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NEB L OHMEDT— 4% % Table 912 /R T, HHEIL,
QuickGene ¥ A 7 A, JTRHEH KGR 20 EIE, Sl
JECTTAI FDNAZIMETAIENTEALI L ERL
TWwWh,

Table 9 Yield and Purity of the Extracted Plasmid DNA.

IN= QuickGene | A#tXE>HT L
imigEY ) (N=8FE)
OD260 &7 5 HH 198 19 14919
2 INTEDREAN  A260,280 1.93 1.91
JTZIYLEDRA 1 A260,/230 2.30 2.29

KIBE : DH5 « 75 X3 K X pBlueScriptll 1 >4 — k- GAPDH  #1.2kbp

PCR#&%R

HH L7279 23 NKDNA®D A ~ 4% — b GAPDH %
% —4 v MZPCR #177% - 72, Fig. 2412, ELL 727
7 A 3 FDNA 5ng/reaction 7~ 7L — MIHWTIT %2 -
7ZPCREMDELRIKEFERE RS, 77V — &
30pg D PCR T, IMMEREY) OESIKE)/ N> Bt L7z,

M 1 2 3 4 5

L—oM:¥—Hh—
1~2:QuickGene plasmid vk
3AHREVHTL
4. ROT4TavbO—)L
5: % HTF4TavrO—)L

Fig. 24 Agarose gel electrophoresis analysis of the PCR product.

HIREE R U

WH L7279 A3 FDNA WX L, fHIBREEZE I 2 47
725720 Notl, Xhol # FHWTA ¥ — b2V H L7,
YWHHIE T LTV T WD Z EHHERT & 72, Fig. 2512
BRIKEE R E T o

1 2 3 4 M 1 2 3 4

L—M:I—H—
1~2:QuickGene Plasmid ¥k
3~4ARREVHTL

Il

Fig. 25 Agarose gel electrophoresis analysis of the Notl and
Xhiol restriction enzyme digestion fragments.

Il

=9I AR
MBLAZ7TS9AIFDNARS A —3I 42 —F —ET
WL L, ¥ — 2 T AENT L7 500D
DY — 7 L AEMHTRETEH - 72 (Table 10) o

Table 10 Dye-terminator Sequencing Analysis of the Extracted

Plasmid DNA.
AR
QuickGene-800 794base
AZESHT L 784base
4. £&ED

QuickGene > A 7 A Tld,

D2 ¥ 7'V ¥ OFRAFHEO HIEE A

@ A £ — b B I OWLFIRIE DAL O HI A

@A 7TV v MERIES 2 B
EOMAEDLEIZLY, BE, SMECEHEY VT
VS EER O % Gk - IS TR ) Z LSRR S
o7z

Ehgoms=—XL LT,

OULE ] GE A = O B

@—FE AL RE 22 > TV OB

@UE 7T b a— LT
HREVPETFOLONTRBY, 4B I N1 - —=— X
JBZA TV FETH S,

T2, RVATLDIEBRIMETH DAL TL I DNT,

OILFW RS2 5 C&, TEOEREIZL S

BEIDSTRETdH 5 o
QKRB A TL S IZOaY A ADRA LT
LYET, TEMICAEET LI EDVTRETH S,

EWVIARE RGP L, 94 7% A4 T2 AR ORE
PEMEE LT, E505RBEHLED TN,

SE XM

1) HARALA X5 85 MIRFFE S L L 473, G
3H6-31 (2005).
2) European Patent1382677.

(RHEIcH 5 “QuickGene” 1&, BHFE 714 (Fk)
DT )
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UDC 655.226.26 + 655.226.251.4

HERY —~< )L K Y CTP 7L — b DEBERE(L

N A,

gy s

Function Enhancement of Double-coated Positive Thermal CTP Plate

Ikuo KAWAUCHI* and Ippet NAKAMURA?**

Abstract

In 2005, we have developed a standard plate “HP-F” and a long run plate “HP-L” adopting (1) heat
diffusion reduction technology, (2) side etching suppression technology, (3) Surface oleophilicity enhancing

technology, and (4) scratch resistance enhancement technology for double-coated positive thermal CTPs.

These technologies are also effective for achieving consistent development performance as well as stable dot

reproduction.

1. (U ®IC

AT —< )V CTP OWIGIEHIL, /KT v 7 #EIC
RREFESNLAEREEMER) ~—2MBL T, KEHE
T35 B T & CTIEMBRER 7 & DEED % DI T,
HEBRICLDRVEEGEEZEK TS50 THS (Fig. 1), 1b
HEAREEDOEA R ED VWD, BHEEOEEZ DTS
ENEETHL, LDV T T4 v =1, BERIZHKE
¥ 2GR X VBT A7) I A= a v
O 5N (WM Fig. 2) 7z, FUERIE R A
JRT y 7 BHIROREIER & IR, FEFEL
HOBEREERIRT ST, BMTA A7) IA—Ta v
AEOTWD, BIEWIC TV A ) FOIEHIC, FHEE
BRI ZERL, MEDRENT VAPHENL L, &
HEDZALT B 7280, WHEEWESAT5TH D, Gt
X, BB ERCEMICLY, BRTAAZY) I A
varEEdiz [HP-S] # ElLTw5

COBMIL, WHEZEEIE VI, m%&ﬁ-w
D5 EICOEN, T TRIFEFTH - 7205, O,
RBELOOHLFMAZ ) — > - BREMA 7 ) — il
%, QEEMDOA ¥ FZHEUELIATHTH o7, 72,
—ITRD LN TV a vy 7T ARG T 5720
121, #%EHLE, OWEHOMGELIAR+T5TH > 72,
FIBHER Z 1G5 L CE NSRS T 5 @ik se bl %
%L, [HP-S| D%k TdH % [HP-F| (Photo 1),
AR [HP-L] ZBA%S L7z, AT, 2160
FAflzow L3 %,

gww 4-%

L< } OH Heat \{;fg

9
OH Reduction of
Interactlon

Fig. 1 Image formation mechanism of a typical positive thermal CTP.

Solubility suppresion due to — OH ~ oH-
adhering surfactant

[ Heat - curable Novolak resin

Aluminum base

‘ Solubility increase
by exposure

Non-exp.  Exp.

Fig. 2 Discrimination enhancement by surfactant in developer.

Photo 1 Thermal CTP plate “HP-F".

ARaESchnmm ¢ (2B 20054512 1 16 H)
*ELTET AV A (BR) R&D AL
MR ZE A ENRI A LT 28 P
T 421-0396 i WL SRR 75 HTET )1 AL 4000
* Printing Materials Research Laboratories
Materials Research Division
Research & Development Management Headquarters
Fuji Photo Film Co., Ltd.

Kawajiri, Yoshida-cho, Haibara-gun, Shizuoka 421-0396, Japan
#F LHE T AV A (Fk) R&DIGEALS
ARG AL e AT
T 421-0396 i WL AR IEURR T HIHT )11 5L 4000
** Synthetic Organic Chemistry Laboratories
Research & Development Management Headquarters
Kawajiri, Yoshida-cho, Haibara-gun, Shizuoka 421-0396, Japan
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2. EREY—TILCTP 7L — MDIERK L EE

21. ERBY—TILCTP L — M DIERK
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Fig. 5 Effect of developer concentration on dot reproduction.
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Fig. 8 Dot shape ; HP-S (Left), Novolak blend in L2 (Right).
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Fig. 9 Surface energy vs. monomer structure.

Table 1 Contact Angle vs. Monomer Structure.
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Blend ratio of Novolak resin (%) Pﬁocwﬁw 83 s
Fig. 7 Anisotropic dissolution. pdoe %46 1589
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Fig. 10 Assumed structure of surface containing hindered
carboxylic acid.
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Development of DRY FACSIMILE FILM [NEW DXT1I ]

Ken-ichi KUWABARA*, Yutaka OKA*, and Kazumi USUI**

Abstract

Fuji Photo has introduced a new dry facsimile film “NEW DXI” into the market in last August.
Analysis of the mechanism of line width fluctuation depending on the temperature and humidity during
storage and development revealed that the ammonium content in the binder is a key factor. By expelling
ammonium from the binder for the emulsion layer, namely by adopting an ammonium-free SBR latex
polymer as the binder, we have succeeded in suppressing the line width (operational sensitivity) dependence
on the temperature and humidity during development. In addition, fog reduction, storage stability
improvement, and improvement of tone reproduction have been achieved.
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Fig. 1 On-line Connection of FT-296R and FDS-6100X.
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Fig. 2 Dependence of sensitometric curve on storage condition
(16 hr storage at conditions (a), (b) and (c).
Condition a : 25°C, 50% RH
Condition b : 20°C, 20% RH
Condition ¢ : 30°C, 75% RH
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Fig. 3 Line widths obtained under three exposure / storage

conditions.

Condition A : continuous exposure under 25°C, 50% RH
environment.

Condition B : exposure after 16 hr storage under 20°C,
20% RH environment.

Condition C : exposure after 16 hr storage under 30°C,
75% RH environment.
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Fig. 4 Line width variation over 2 weeks running (FT-296R 681Ipi).
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Development of High Performance and High Light-fast
“Oxolife Dyes” for DVD Disk

Hisashi MIKOSHIBA*, Yoshio INAGAKI*, Shinichi MORISHIMA*, Naoki SAITOU®**,
Kouji WARIISHI*##**  Masaharu AKIBA*, Masuji MOTOKIT*, Seiji [CHIJIMA**,
Michihiro SHIBATA****%* = Hirokazu HASHIMOTO***** and Hiroshi KUBQO**%*#%*

Abstract

We have developed oxonol dyes capable of 1Xx to 16X speed recording for DVD-R discs for the first
time in the world, and named these dyes ‘Oxolife Dyes’. Not only they have good optical as well as thermal
properties, but also exhibit high light-fastness with an environmental advantage of containing no heavy metal

0n.

Oxonol dyes were compared with respect to their thermal decomposition profiles, which reflect the
thermodynamic behavior as the key characteristic for the desirable recording aptitude. We finally arrived at
Meldrum’s acid-based oxonol dyes conducting decarboxylation reaction with a definite thermal
decomposition threshold. Further, based on our proprietary knowledge on dye fading mechanism, we have
established the design principle for high light-fast ‘Oxolife Dye’ molecules in which the counter cation is
bipyridinium. The electron-accepting bipyridinium is assumed to efficiently quench the singlet-excited state

of the oxonol dye.
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Fig. 1 Oxolife dye.
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Fig. 2 Structure of a DVD disc.
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Fig. 4 General formula of oxonol dyes.
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Fig. 5 Absorption spectrum of Oxolife dye (in amorphous state)
on a glass plate.
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Fig. 6 Thermal decomposition profile (TG/DTA) of Oxolife dye.
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Fig. 7 Mechanisms of photo-fading and photo-fading suppression
for an oxonol dye.
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Fig. 9 Molecular design of ‘Oxolife Dye’ ; combination of an
anionic dye structure comprising a heterocycle with an
excellent thermal decomposition behavior with a cationic
counter ion containing a hydrophobic substituent.

3.4 EEMHAEORL

A F VEBEPOSRLIET A AHTELT 7 A4
FIEORBLMETIZBIT 2511, K52 & )i s
Nob¥EMETH Y, BRREOBAET DL I LI2 X
DYRENDEEZSNLY, —ffIC, %V — i
FZWEEMETO AL VB ETH D720, BAKKT
b, £ZT, BAFT VEHBLUWEA 4 VT OREE
fililcky, ¥V —NVEEREZHKILTAZLICES
TEREMTICBIT 0L E L E3E7,

4. [FxV o514 76a%] 2R\ /=DVDT «
Z 5 DE

EdRD XA, B TH*v 54 7mFE] 1F, EE
HFIETE (0, k) &R B E A i TR L E DS
INE W E W) BRI R F o T bz, R
WHLZDVD T4 A7 1%, 1-16 15D 5V it ik 12
B S O AN TH L, T2, [FFV T
4 78F%] 1F, BESEERIITHT 2 EVERREEZ £
5, DVDT 4 A7 ODBENHREEEZER LWL, 2
DEILAFY ) —VEaFEEANZZDVD T4 A7 DFL
FRE Y M EEAND L, I, BEEEEICBWTE Y b
AT S N T Wb, AR L7 Z2BEE 5 O JE
TRIFRAEFMLUIO0EEIC R TWAEEEZLON, &
NDFLEAM R TOB VRN ELLE 52, BVWEHE
AEFLTWD I bh oY, SO [FF V547
#FE] #HT, DVDD 1-16 G T 1 A 7 & 57
WHEERIT CTRIZS L, €512, B#ELEEDVD A H2E
FARTSBERTHIENTEL,

5. £¢&8

—HFEHADVD ERPAICEHFE L [FF V574 78
F AR AATFHMICOWTHI L. BESET

B o 7o Fakat EAERAREMIC XY, FilatFy
)=V FETHDL [FF V54 7mFE] 2R L, i
BRI 1-16 (5L E T DVD OB 12D L 720 K
BFEL, EETHHT A A7 EGEX—F —TOHEE
HEEEL, FEFITHENRTVEEIML RS> TS,
REFZEOBVERE, Bh-BA#EEE, AMEOE
BOBE LR BDVDT A A A=/ —OFETRICE
FAEEO)F A 7 VI ABEOXYOII vy a vy
R, BESHFEVMEICET T L, £72, BESTH
CESEZALTBELT, REANKOSATTZY Fa—
F—DERIZT Yy FLTWAE, BEEET AV AIL,
BHAF TR o -t ZEM 2 oI cEBEL, 4%
=Y — (TR L TV AR Rl 22—
F—BILOHGICELEITAZENTEL EREREL
TWh,

SEXm

1)H. Kubo; M. Shibata; H. Hashimoto; S. Morishima; M.
Akiba; Y. Inagaki. Jpn. J. Appl. Phys. 43, 5038 (2004).
DfmiE, HE, #A, KIE, FEE, WIS, @75,

SeH, MEA, AR, HALSS HEFH 4. 3L8-15(2005).

3)Y. Suzuki; M. Horie; Y. Okamoto; Y. Kurose; S. Maeda.
Jpn. J. Appl. Phys. 37, Part 1, 2084 (1998).

4) A. J. Pine; J. Warkentin. Can. J. Chem.. 59, 491 (1981).

5) AV KT LERISEE L T BRILFLE T £ MY
*HELAHZERMOLNT WS, 1. D. Brown. Chem.
Rev.. 345 (1978).

6)S. Morishima; K. Wariishi; Y. Inagaki; M. Shibata; T.
Ishida; H. Kubo. Jpn. J. Appl. Phys.. 38, 1634 (1999).
7)Y. Inagaki; S. Morishima; K. Wariishi; N. Saito; M.

Akiba. J. Mater. Chem.. 16, 345-347 (2006).

8) Y. Inagaki; M. Yabe. J. Soc. Photogr. Sci. Tech. Jpn. 66,
597, (2003).

9) H. Kubo; M. Shibata; K. Katayama; H. Takano; T. Kakuta;
Y. Usami; T. Watanabe; K. Nagaoka; H. Mikoshiba.
Optical Data Strage 2004 Preceedings of SPIE 5380.

10)a) fEEEM —, REATE—, SEHEE, ARMBE, T
ARew], BFLEH. BAEE. CPM2005-144, 1-6
(2005).

b) T. Umezawa; H. Hashimoto; M. Shibata; H. Kubo; M.
Motoki; H. Mikoshiba. Technical Digest International
Symposium on Optical Memory and Optical Data
Storage. ThD3, 2005.

¢) T. Umezawa; H. Hashimoto; M. Shibata; H. Kubo; M.
Motoki; H. Mikoshiba. The Feasibility of High-Speed
Recording on Oxonol Dye Double-Layer DVD+R and
DVD-R Media Produced via the Inverted Stack
Method. submitted to Jpn. J. Appl. Phys.

(REHEHIZH 5 “Oxolife” 3B HHE 7 A VA (FR) O
T Y,)

58

FAVERE, FEEDVD T4 X0 [ F YV 4 7% ] OB



UDC 681.7.064.4 + 548-144

W TV, KESE=4%—H WV film
74 F¥ 22— EA DBHFE

all

T+, LR fEORHR S, JEH
LR, AT RE S,

=2
5 ¥,
e

Development of WideView EA,
a Film Product for LCD-TV and Large Size LCD Monitor

Tokuju OIKAWA*, Kentaro TOYOOKA*, Jun WATANABE*, Shoji YASUDA%*,
Kazuhiko TAKEUCHI*, and Eiichi SAKAI**

Abstract

We have developed a new optical compensation film called “WV-EA film” for TN mode TFT-LCDs.
A TN panel with AWV-EA film exhibits an excellent viewing angle characteristic, a high contrast ratio

and low color shift compared with the previous type WV film. Such performance has been achieved by

optimizing the total optical characteristics of polymerized discotic materials (PDM) and TAC.
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viewing angle, and oblique view of WV-SA (upper) and
WV-EA (lower).
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Electromagnetic Radiation Shielding Film for PDP
by Novel Use of AgX Technology

Hirotomo SASAKI*, Kentarou OKAZAKI*, Shinichi NAKAHIRA%*,
Yoshihiro FUJITA*, Jun MATSUMOTO*, and Takuya YOKOKAWA*

Abstract

Fuji Photo Film Co., Ltd. has developed an electromagnetic radiation shielding film for plasma display
panels (hereinafter referred to as PDPs), the demand for which is rapidly increasing.
The electromagnetic radiation shielding film is attached beneath the surface of a PDP to prevent

electromagnetic radiation irradiated from the panel.

The film is produced using silver halide photography technology, while the conventional shielding mesh

is made by photo-etching.
The features of our shielding mesh include:

1) Free patterning / High-resolution and high-precision patterns

2) Low haze
3) VCCI Class-B regulation capability

To achieve a metal mesh pattern having sufficient electrical conductivity with a high density emulsion, a

high contrast development technique, etc. are required.
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Fig. 1 Electromagnetic radiation shielding film in a plasma display panel.
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Fig. 2 Simulation of surface resistivity of a cupper or silver mesh.
as the function of film thickness (mesh opening ratio : 90%).
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Fig. 3 Electromagnetic radiation shielding film produced by AgX
technology.

Fig. 4 Mesh pattern of the AgX technology-based electromagnetic
radiation shielding film.
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Fig. 5 Shielding performance of the AgX technology-based
electromagnetic radiation shielding film.

64 H A PDP JHERIES — N F 7 4 LA [P =L FL v 2 X | DT



1. EEIE . (A X)),

2. Mg 7 alifit A v 2 2D RETH S (Fig. 6) o

3. EREMEICENS (Fig.6)o

BYPEICBI L, — &M, Yy by F AR
TILERSE 2 KM TPET 7 4 VA IZEEY) BbE 5 720,
Iy F v 7Tl B LzERg (B (CI3ks%
MBRENAFET 5o Z DOREEM O FREIM/N 7 MY
BHY, BLOMEOBERERL, 207, kHihEHE
% b5 TEIHIELETH L, ZNITxFL,
I AN CEFOMo LTI FiEREYTF LR TH
0, BRI E LR L THROEELA/NE EWME
DETENTWVES,

AEFEVEICEN B BEE, 1S, ERKT I m? Uk
DEERRNZH T HEEBMEORE T O £ A 20
5222, 5L 0% U ALSRBIEHM B 235
ENLIETHY, 8212, 7+ bR —D K~
AREOBRERE» L, WMy — v &2 5l TRl <X
LI LETH5D,

2512, bivbiud, A m 2 o TEFED 7o v aiilfic
A2y = OEEMm AT 5700, Bk
W@ NN ERE L, k0B TIE, Avia
Y — R BEBNETL-DIZO—VBREELTH,
Xy aNy — VI3 EHEL TV EVWOR— K TH -
DS, TR LT, “Y—=NVRLy 2z A7 TldH#k

B MR —LE2 L | DR
-

.

bW Rdrrv

Fig. 6 Process of manufacturing the electromagnetic radiation
shielding film.
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Fig. 8 Cross-sectional micrograph of photographic sensitive
material.
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Development of Dry Film Photoresist for a Digital Imaging System

Masanobu TAKASHIMA®*, Morimasa SATOU*, Kazumori MINAMI*,
Shinichiro SERIZAWA#*, and Yoshiharu SASAKI*

Abstract

An H-line Dry Film Photoresist (DFR) has been developed. It can give a high resolution printed wiring
board with a high productivity in combination with the new laser exposure system “INPREX (Intelligent
Printed Circuit Board Exposure System)”. These performances have been realized by a new photo initiator

matched to the laser, low swelling photosensitive layer, and low scattering support film. It has been shown
that removing organic compounds on the surface of a copper-clad lamination is important to obtain a high

resolution printed wiring board.
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Fig. 1 Fujifilm Digital Exposure System "INPREX".
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Table 1 Specification of the Digital DFR.
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Fig. 10 Amount of carbon on the copper surface.

ML, BTV VERICE D RELL VR
MEDSSER - RS NES T, Bk, SEASE
HMLTWAEEIICRZAED, SFE8FELEMICL-T
Iy F U SEENEEINDLZENALNT WS, 5
KT D 72012, ESCA (XMNE o bmiriEsE) %
ffivy, SR D FEBAER (RS Tam £ T) 05z
Mol nh, HROMIEY fEERER? S A 1Y
MHECTHRE &7z (Fig. 10), AHEYOIFE R RE/
(RF+40) METHTION D DI bhot, T
3 BT OSRERE b REIEARMITE O TEM AT IC X 0, S8R 0 %
JEAL T 12JE A 30 ~ 40nm DAY BHFHE L TWbH S
ERMEE L7, O, T b URETIRERE
TERWVIIERENICIHERRICANE L TWb, ZORE,
DFR D3 % — = » 7% 52T L 72 BUEHE A IR O IEW B
HIZBWTIE, BUERFICHRZE L 27425 72 DFR ik
EAEDET, 1ZIT100 %A THE S 72K IS
o TWhIZ ENHERINT, 7272 L, DFRiEH
E7E b RETEDICRETRETH 72, Thbb,
Iy FrTEEICBWT, 9L, Yy T —25HE
ANz oy F ¥ ZEADFR O 10nm E 2 A 75 L 72
BRYEERVTL, Z0%, EBEHRLTVWbDL
HEEINS, o T, SR EEKRKICD LD LAAEL
TWAEEWEBRETNR, Sy F Iz B
ftcabrLEXONL, FEBEIZ, DFROME/SY —
AMERTIARICLDL N IA Ly F V7B 52 LT

70

TFIUINARX=D T4 T4 ALY X DB



Iy Fr7@EENREL, Ty Iy S BROREEDS 1 m
M. E L7, Fig. 1112, FI4 v F ¥ 7Rk TOME
DA ok UrF+8) 22 RT, R4y
FUTERERTAIELICLY, TIAORELD b T/
(F+80) 2Ry, b Lk FER Bt
HL TV AU EEINL Z LR SN,

100

(%)
3

k

NIk

|
n
o
=

2]
o

\i\risﬁiﬁﬁﬁﬁﬁm

—

N
o

&R (RFE+5H)
D
o

2 4 6 8
FIATyF 2 I8E (9)

Fig. 11 Relation between the dry etching time and the amount of
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Trouble Diagnosis of Photosensitive Compositions Defect
by MT System in Taguchi Method

Tsukasa ONO*, Jun OKAMOTO**, Hidenori TAKAHASHI*** and Kazumori MINAMI****

Abstract

Starting with trouble diagnosis, we have succeeded in consistent manufacture of a high sensitivity dry

film resist by adopting the MT system in Taguchi Method for the analysis of the accumulated data relevant

to this product without conducting any new experiment. First, we studied data processing methods to

calculate determinants. Next, we analyzed the accumulated data to design a high sensitivity dry film based

on the MT system.

Through such an approach, the term required for product development was greatly curtailed with a

reduced development cost.
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Table 3 Classification Data.

HHE A JHH B JHH C
X5 No.1 1 3 1
X5 No.2 2 2 1
X5 No.3 3 1 2
Table 4 Binary Data.
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D1 D2 D1 D2
X4 No. 1 1 0 0 0 1
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x5 No.3 0 0 1 0 0
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High-reliability 660 nm Band Laser Diodes for POF Data Links

Tsuyoshi OHGOH#*, Atsushi MUKAI*, Akihiro MUKAIYAMA?*, Yoshikatsu MORISHIMA*,
Hideki ASANO*, and Toshiro HAYAKAWA*

Abstract

Laser diodes for Plastic Optical Fiber (POF) data links are required stable operation >200,000h at 60°C,
5SmW and the transmission speed beyond 1 Gbps. However, commercially available 660 nm band laser
diodes have not met these requirements. By optimizing crystal growth conditions and device structures, we
have successfully fabricated high-reliability laser diodes with 1.25 Gbps transmission speed. The median
time before failure was estimated to be 800,000h. These results indicate that 660 nm band laser diodes are

very promising light sources for POF data links.
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Tribological Properties and Applicability of Disk-like Compounds

Ken KAWATA* and Nobuyoshi OHNO**

Abstract

Viscosity of disk-like compounds (DLCs) has been evaluated from the tribological aspect. The reduced
“Miesowicz viscosity” that homeotropic aligned DLC might show along shear direction was confirmed for
the first time. The viscosity-pressure modulus of DLC was smaller than that of paraffin mineral oil. It was
because of the peculiar property of DLC whose radial side-chains have relatively large free volumes.
Frictional behavior of DLCs was analyzed under point and line contacts. In both cases, DLCs have proved to
show lower friction within elasto hydrodynamic lubrication, especially in case of liquid crystals than non-

liquid crystals.
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0TH5130 CETH~T 4 v 7 Ml % Rd FEIRIE S
DLC 1%, KBr L CTH#aMHIZ7% 590 CLL izhnz L
nm#ﬂ%b%@bf%ﬁéh%z%%ﬁﬁFﬂR%ﬁ
wf?ﬁ@ﬂ%k&émoCifx«ﬁwaE%ﬁo
7oo WEITIE, HAZGILEHI FT-IR400, WHM S G
X HARS ﬁijMKRON,wﬁﬁﬂW* AT — %t
#FP-SOHT K v N AT =V &2 H\Wwiz, ZOXXT ML
SRIE OIREMRAAVEOMHTIZ L D, DLC LTS HE 25
590CH 130 COMT, IKRTHLITEZD r — i
% KBri (CKEICEM S TR & 2R L 72,
Thbb, »-HEEHNOHEETHLT T L UG,
HLERO-C=C-fid, MR EYERDO-C=C-
A, MESEANCy 2 UVYRICERT LT VaFED
-C—O-fiEoMmE I imE LA & ismb L, —F,
ACERLIA LT 5 72 & B b RIEREE /N S < 72 2 I $HA
y%y%@—c—ﬂﬁﬂwm%ﬁwﬁﬁ I, mELAL
WZHEIN L, ROCHEMESE O LR OBISHHER L L b I
DLC 1 DR % T AR 21572,

DLC 1
R
R R
R R
R
R= %@—ocmHm-n

Fig. 2 Structure of DLC 1.

DLC-1DERR#F DREKRFE

— FEEC-HEHE)
— 7 F I EHC-HR TR HE(3)
TEFLUAEEA)

— HIgEFFERC=C(5)

T S \k
I —— peak6
x 09 =
J) — PRFERC=C()
\
—
— FEEC-0(8)
08 \
DN — BsRAfEC-0(9)
07 ——peak10
HERRE N
| . C-O-CxtFMiifE(11)
06 SEBC—HENER
80 90 100 110 120 130 140 150 (2

BE
Fig. 3 Temperature dependence of the optical densities of the main
spectral components of DLC 1.

XKIZ, a—rv—7VL— NElONEREERE A, 100
p ML 140 T2 5 90 C F TO MRS ORI %
WsE L7z Fig. 4123 X912, 130 COWESHFHIBIZ A
BEFTCITHMEIMBET T Ebhorz, Hitko
T, BISHESMICABLZT TR, &@0TFr—%h
FCA | XA > —BiEAIRER I 2 uidig 2 )
BrWHRETH L, 108 CUT THMEL EHLTWDED
@,pﬂﬂi@ﬁﬁfiﬂMpm@ﬂﬁ FTE/ R A
A4 —HEATE R b0 NSNS,

DLC-1 D EDRERKAFE

—100/s
—1000/s

90 100 110 120 130 140 150
BEE
Fig. 4 Temperature dependence of the viscosity of DLC 1
measured by rotary viscometry.

RO o0FEEIL, MRS TIZ X 5 Miesowicz
@@ﬁ%%ﬁ L CTWh, Tbb, DLC 1 DSEESO
&mm%fﬁﬁ MRS 5 &, BkEo
ﬁ%# 20, Z DTG 1A O HKG EE AR ) O & 5 1k
MELOVNEL oz bTH D,

FUJIFILM RESEARCH & DEVELOPMENT (No.51-2006)

81



L2L, #NL kI, Fig. 4O DLC 1 O¥5EAT130 C
75108 CE Tl UREEDOEEDZF G 2R L 22 &8
PR R G, WA DBLAFTFEE & v ) REETIE, 130 T
TR AT VIR IS 1), e i A7 AH 2 I &)
e B AR ICEL L 22 2 R34S, ISRk
DBLE D S L E R AR D R 2 R 0 72
B e JIFHRETERD L, SOOI R S ATH
NoE)/RNSWRAKFETENLDOTIERVD L
BENLDOTH 5D,

HEAGEOET, A zflio Tt 2 LT 58
B E LTI, HEREOKRA, — VO, &Y
HEEFEEHLY, EBENICZORBIZHRL TKRE
7 <, BB O K b @V ERg OJE S TR
pumB N FTH L, KIS, FECO mIERGEE ET o W H PR %

1pmlZF 5 &, BHIE1006512% 0, FFEHICKE 25
Wi AR R IS IE@ C 2 810 B, 512, FED

MgeTld, RERECIRIERG T8 L 25T 8Bt
FCIE, WEHELZ LS TWAIZEDHEIOLNLT W
W, s, BYLLEGETR LS, EBOEE
B TR BT % 9 72 FUARIRAL A A% 5T 50 B o) L 1)

WHEME SN T, DLC 1IZH &7 X9 bk b A5k
COEBEMBEIFEET LI EICRVICHFEZ
TWBEDTH5b,
3.2 FHEDOEHEKEFEMH

BRI DS AN S SIWI S Th 5 2 L BRIk,
L2L, FECFEECENOHVETYH 5, K

100g DR = VR Z PR T AWM ISy Tles, £
DX HEIF 50 /am?iﬁf‘?@ —a— b YU TTHEE
BT %0 ZD50 pm FEEHFIIEA Tton/ecm? (=#)
QMh)@rﬁ###ofwéoﬁ7X@%%5M
M THLETECENTH 5, EBOBEEL L, B
WCESIW, BENSROTH DL, 6 T Z, %@W
BRCHERE S 5 FM OREE O E KA EIZIER ICEE %
HFTHHZEDDhrb

AR DREEE OIE JIAEEIE BARUS DR TR S S 12
T&b%,ﬁ@@%ﬁifﬁ@ﬁM’ﬂtf?ﬁ@ﬁ%

2OEEE) #inL, L2d, FoMEEHEMICEo TR
&éo%of,ﬁgsi,%Efi,ﬂ&k%ﬁﬁ&@
AN H - TH, EMO o« THRDLMEEIREIC X
> TlE, BEOEES THEZEOWE, $4b5, Lk
R, BB E VI BIRPRI DGL T L ERL T A

7==70exp(aP)
HL, 70@?%&%5&3
PIIET 23T,
Iny=1Iny,+ aP

a [ SRR,

i @ BS
: ------ In noP)
In H
a1 DLC2
In n4 e In n4(P)
In 7o
0 P ()

Fig. 5 Conceptual diagram on viscosity dependence on pressure.

2T, HERILEWDLC 2122oWT, F0fiED
JEDARAEE 2 EE RF T KB E 2RIz 12HE L
TWiz2wiz, lfba e LT, DLC 2 & 0 {&kiMED
INT T 4 REEWIBS % 721

iy
HN R

X,
S

DLC-2

gl

R = —0CgH2CO,(C;H40),CgH13-n
Fig. 6 Structure of DLC 2.

Fig. 7\IRT & 912, BETIX, 237 7 1 ¥ REW
BS (I DLC 2 X ) Gk TETH % A%, EEE & e L 72
0.35GPa D ) T, Wl i &I CRPE S L L 72,
Tbb, 40 COENETIX, DLC 2134015 12k EDS
wmu, 2877 4 RPN BS (X200 f5 12N 5
b hrolz,

Viscosity dependence on pressure
BS vs DLC-2

10000000

e

1000000 [

100000

10000 #Bs
WDLC2
BS

DLC2

1000 [

Normal Pressure

100

Kinematic viscosity[mm2/s]

10

1
0 20 40 60 80 100 120

Temperature[°C]
Fig. 7 Viscosity comparison between DLC 2 and mineral oil
under normal and high pressure conditions.

82

FIRRIEGI D F Z 1 F0 2 —BgPEE & Wi b o nf GEPE



Fig. 8%, DLC 2 DREEHTIFRE o & BLAW - DR
HENRE o« L LZTH S,

Alicyclic compound

—+—DLC-2
—=—SN-100

ﬁ f-hail

@ 30 . e FB T4
2 —*%—VFELH
#20 > < —e—BS-98

Disk-like
compound

0 50 100 150

fatty acid glyceride
Fig. 8 Comparison of the viscosity-pressure modulus of DLC 2.

COKNZH L EWOREEE RILXTHRL L, 5T
12 (Y] O 5T EREENRED/NS VL)
ICRZ A MAROREE, WEROEERIZED 55+
OEEERIE L, WAROBEEIZL > TA L % 5B
DL THREEINDL LV HEHEABEFVDOE 2
T b FDOEMEL % 530F, Doolittle 12 & 5 M T
EbEhb 14), 15)O

7 =Aexp (BV,/V;)
722l g \IAEEE, VoI5 T 05 B R,
vV FEHBFREE DT,

Z @ Doolittle D, & BARUS O & B § % &, ki
JETRREL « D355 F O B AR IC# LB 2 BRICH 5
CENbRNE, Thbh, MERENREI/NS VI &
X, PTFOHBEEEIRKREVWI EEZRBLTVWES, 2
DR E DS HERILEME A DB L, DDA IED
HEELTWSMBRALAEWIE, 6@ L TRkl
BHAMILTBY, LRI, BEOHHBEAEKEZ B
FIREBICBWT OB TETWELE I LN bR b, fEo
T, ISEA AR ICAH 3 5 IR £ 72 1 FARCIRIE &
X, FoS5ERBICER, LELTELoHBKEE
HL, TN NN EMEENREE RS, $4b
L, BETTHRMENIHGMIZAS L, BETTLD
AL, KBS EZRTZ L bh o7,
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coefficient and film thickness of DLC 2.

Fig. 11 Influence of non-dimensional velosity upon the friction
coefficient and film thickness of Paraffin mineral oil BS.
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Fig. 13 Friction coefficient dependence on temperature and
pressure of disk-like liquid crystal compound 1 under
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Fig.14 Friction coefficient dependence on temperature and
pressure of disk-like non-liquid crystal compound 3 under
reciprocating line contact mode.
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