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A Development of Optical System for Ultra-Close-Range Projection

mff EH g FngL” LR R
Tatsuya TAKAHASHI Kazuhiro FUJITA Issei ABE

2 B

VAR, BREME - FEEOBLE ) HREIRE T u Y X —OBRIRD b TS, Lol
BN, ZOLIRTOY 2y Z—TERIERE DA V) — o ~ORARF AR KR E N0, fif
BEOR L, TR M—varORBPRETHD. £2T, /MY, mEE, BELREEERNK
T 57D, AMME I 7 —&28H LIcBREREBR L. ANERICEHT 5, B
HFRTA X, BEEORBREIFILNCT S, BIZ, FTVIRL I T —%28 LR/ N
5. ZORFRE2011FIAREOBERTEE 71y =7 % —I1PSIO PJ WX4130 125 A
L, 5 - el 2 L7,

ABSTRACT

Recently, an ultra-short-throw projector is required in terms of setting up and using easily.

However it is difficult for this projector to improve resolution and to decrease distortion
because the incidence angle of the light onto the projection surface is large and the
magnification ratio is high.

Therefore, we have developed the projection optical system with free-form mirror to achieve
small size, high picture quality and ultra-close-range projection.

This paper shows the relation between the projection distance and the optical system size,
picture quality. Furthermore, we show that the configuration in which a folding mirror is
disposed between a first optical system and a second optical system decreases the optical
system size.

This optical system was applied to IPSiO PJ WX4130 released in November, 2011, which is
the smallest and lightest in the world.

* S Sgem ey _ A g
T N—TEMBRAT T R 2 —VEARE v & —
Device and Module Technology Development Center, Corporate Technology Development Group
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Novel-Design Full-Color Electric Display Technology

R Rl f E A VN [ R Sun 115 & TEE
Shigenobu HIRANO Yoshihisa NAIJOH Yoshinori OKADA Kazuaki TSUJI SukChan KIM
(GETE 3t il EEAT 1 ANV
Toshiya SAGISAKA Hiroyuki TAKAHASHI Koh FUJIMURA Tohru YASHIRO

Z B

BT EERAREZERE UCUT 4 A7 LA 2 LB — =23 ik ST s,
LALLM BHBIEDB T _— 3=, ZOIFEAERARFRTHY, WAL ECHRERTE
BT LEHA LNV ON T —LEITHL ST, Fxld, EPRENS A e —, ¥
VE, VT v EAA T HRICEAT H3EOAKT LY ey a Iy Z{bEWEIEREE Lo
R VI T —F 4 AT LA (mECD) & BA%E L7=. mECDOS#IL, 7 —HIR & FCHE
BOFRTOETRTHIETHS. BMELIZmECDD AR RGEnmIZT0% TH Y, ZAUINE
ROFITT 5 —F 4 AT LA DR TR EADL. F72, mECDOEAEGTF v — MNIx+ 505
REPAII27% TH Y, RO T —FT 4 AT LA LY bRIEICH ELe. i, #E b
TV AL(TFD Ny 7 T L—r EBEDEDLZ LT, WL CTEIEM 7 VT —F
REFEBLLT.

ABSTRACT

Electronic papers are increasing on a commercial basis mainly using black and white

reflective display. But bright full-color reflective displays are now still under development. We
have developed a technology for a new full-color reflective display “multi-layered
electrochromic display (mECD)” based on the subtractive color mixing model. The reflectivity
of white state of the mECD was 70% at 555nm. This is the highest value among reflective
color displays all over the world. The mECD showed 27% color reproducibility compared with
the standard color chart. It’s quite broader than that of existing color reflective display devices.

An active matrix driving of the mECD has been demonstrated successfully.

*
TWFIEBRREAH  SesmEeiiirsit o & —
Advanced Technology R&D Center, Research and Development Group
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Table 3 Color reproducibility compared with the

standard color chart.
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Development of High Durability Organic Photoreceptor for Color POD Printer

B OB Mot &2 AR ERET BEIE BERTT
Mitsuaki HIROSE Nozomu TAMOTO Hideo NAKAMORI Yukio FUJTWARA
A ST KIS —TE”

Hidetoshi KAMI Kazukiyo NAGAI

Z B
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2.

ABSTRACT
In recent years, color POD (Print on Demand) printer by electrophotography has been

making progress in Production Printing market. Organic Photoreceptor, which is used in it,
needs high durability and reliability. Therefore, we have developed a new high durability
Organic Photoreceptor for color POD printers. We report the following technologies of this
Organic Photoreceptor; abrasion resistance technology by cross-linked over-coat layer
containing filler, chemical durability technology by new charge transport monomer and high

response technology by new high mobility donor.

EFEFHEAT  RSFHEHD

RS Products Division, Production Business Group
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Functional Material Development Center, Imaging Engine Development Division
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Environment and Energy Technology Development Center, Corporate Technology Development Gruop
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PCUSIMA & {EfELE i

Techonologies for High Durability and Reliability of the Photoconductor Unit
B PEET BRI AR H = —H GLE” &R =

Hiroshi NAKAI Kunio HASEGAWA Shinya TANAKA Hiromichi NINOMIYA Akihiko TAKASHIMA

2 B

Y a—OFEED 7B T, Btk => F(PCU : PhotoConductor Unit)? Eifit/A
{LZBE LT, (EBICAT 7 U UEilgh A Ay & 2 iBAlAsRA L T& 2. 4H, Zo
TN HTR R 23 % I X BERE BN & -5 = & C, PCUDIMAME R OMSHEME 2 KIg 2 m) b SR 7z,
F 72, AEAiA 2010411 A 3652 Dimagio MP C5001 AR ORI NERFSHE L, Hids TREkROR
AL 7e o TOEREERICH LT, FFFICREBRDIRPB/EOLN TN D I L 2R LI, AfwmXT
1%, EREOHHIMEAEZ £ & L-PCURMA « @bz S>WTHET 2.

ABSTRACT
For obtaining high durability of the photoconductor unit (PCU), we have used a lubricant

composed mainly of zinc stearate in classes of midrange to high-end full-color MFPs of Ricoh.

This time we developed a new functional separation type lubricant consisted of several
materials.

By using this lubricant, we could improve the durability and reliability of the PCU
significantly.

And also we confirmed that it had a great effect against an undesirable image, which was a

conventional problem in the field.

OER TV UBFEAT BV a— AR H—
Module Development Center, Imaging Engine Development Division
L PERERED  AERERR L 2 —

Production Engineering Center, Production Business Group
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Fig. 5 Dynamic torque of some lubricants.
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Table 1 Component of the new lubricant.
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New Charging Roller
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New Coating Blade
[including technology (a)]

New Lubricant Bar

Fig. 6 Overview of the new PCU.
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Fig. 7 Edge shape of the new coating blade.
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Fig. 8 Effect of the new PCU for black lines.
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Fig. 9 Comparison of the rate of Bk-PCU
maintenances in the 15 months after its
release.
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Fig. 10 Comparison of the number of Bk-PCU
maintenances 1n 2nd winter after its
release. (Total and due to Black Line)
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1) AHEAFENED © PEE S 7 — 5 imagio MP
C4500/C3000 VU —X, Ricoh Technical Report,
No.32, pp.127-132 (2006).
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AZ5—QSUH T (DHEEA )

Color QSU Technology (DH Fixing System)
AIFEIRT R B LRk K

Kenji ISHII Hideo NAGAFUJI Masaaki YOSHIKAWA Ryohta YAMASHINA

2 B

TN T —HEH  imagio MP C5002/C4002/C3302/C28023 V — XD EA UL Y =—ME
DB TR EEHMNTTH DI 7 —QSUH & FICHA(L S, BIEAREOWM K X MMaa
b — X2 ko THEBENET 5 Direct Heating/ €45 X2 8M L, H=xEMETH H5TECHE
(Typical Electricity Consumption) DI & A U — 7 EIRIFE OEMEIZ KB L, A= 3rL¥F—ME
e L —P—DfF\ G S &l SH 7z

72, =y FITRIROEEGIC & 0 EELHEMU T2 A IS B b = L7z,

FARAFIILL T O Y TH 5.

1) TECHE : 2.34kWh(fE3kkkIt45% % 7 L)

2) AU —T7 IR : 9.1secLh F(IEIHE59% 4 7 )
3) MRS (PEEAEPH) : 52~300g/m?

ABSTRACT

The Ricoh original enhanced color QSU technology (Direct Heating Fixing System) in the

color MFP (Multi Function Printer) “imagio MP C5002/C4002/C3302/C2802” series has
succeeded in reduction of TEC value (Typical Electricity Consumption, i. e., an energy-saving
standard) and shortening of recovery time from Energy Saver Mode by using low-cost
halogen heaters and structure for super low thermal capacity. In other words, energy-saving
performance and usability have been achieved at the same time.

In addition to the above mentioned improvement, optimization of nip form has made for

improving paper handling capability for envelopes and thin papers.

The main features are as follows.
1) TEC value: 2.34kWh (45% reduction compared with our conventional machine)
2) Recovery time: 9.1 sec or less (59% reduction compared with our conventional machine)

3) Paper handling capability (Range of paper weight in gsm) : 52-300g /m?

F R VU BRAN BV a— LR 2 —

Module Development Center, Imaging Engine Development Division
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Fig. 1

imagio MP C5002’ s.

2. St

Fig. 1iCimagio MP C50023 U — X D HL 5448 %,
Table 1, Fig 2, 31 =7 fiAk %2~

BERE T VT T —,/F ) 7 0 fihy 28 ~50k (A4
REED)DAEFEE T A T v 7L, AV — IR
9.1 % K. =3 X —HERETECHIZB VN TH
TERHME D B KI45%TH 0 2.34kWh(50cpm i) % ZER% L,

ERD YT T AORmNE TR MREE EH LT

Table 1 Specifications of imagio MP
C5002/C4002/C3302/C2802.
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TA—DLT v T HA L 187 20%)
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o B —
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%ﬁ@ﬁ £/ /0 508 40% 33k 28Hc
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=]
4.23kwh

0o 1 2 3
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FﬂﬂﬁF‘<@@Eﬂ

akwn
CUEES L

Fig. 2 Comparison of energy consumption.
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Fig. 3 Comparison of sleep recovery time.
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Fig. 4 Color QSU-DH Fixing Unit.
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Fig. 5a Temperature profile in the simulation
(shutter opened).

X —EBASH

Fig. 5b Temperature profile in the simulation
(shutter closed).
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Fig. 6 Temperature comparison by a difference of
fixing system.
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Fig. 7 Temperature drop in the beginning of
printing.
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Fig. 8 Low fixing temperature of color PxP toner.
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Table 2 Occurrence of wrinkle in the envelope.
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SIMDE e 5 Z R AL-XEERLEDEE{L

High Speed Document Image Processing Using SIMD Instructions

R Emidr  E Ber
Miyuki TSUCHIYA ~ Toshifumi YAMAAT

E B

WEZAF ¥ UTRFT DB, CF8iOCRLELZAT > TEMT F X b 280 175 2
ETT XA MRENHE L 2D T F A MEEPDFAER LTV 5. 20T ¥ X MEEPDFOARK
ZMFP | THEET 5 72 DI BB O mig b S EE N TVe, £ 2 TRBBEE DR Mrr 7 &
o TV A RLZ, YV —Aa— ROk e, Intel” 2t v ¥ HOSIMDRMGHTH S
SSE&FIM L7z FULAEIC X > TRk 24T -7z, ZORE, iR CORIRRR 2 9RO
51L1%E THfiD D Z L AT,

ABSTRACT
The searchable PDF which enables text retrieval by embedding text information through

scanning and succeeding OCR (Optical Charactor Recognition) becomes widespread recently.
High speed image processing is required for searchable PDF generation on an MFP (Multi
Functional Peripheral). Speed limiting steps in the processes are identified and speed
enhanced through implementation optimization and introducing parallel processing using
SSE (Streaming SIMD Extensions) available on Intel CPUs. Experiment results show process

time reduction up to 51.1% compared to the conventional process on a binary image.

¥* -
WFIEBRR A BB se e v & —
Core Technology R&D Center, Research and Development Group
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Fig. 4 Pattern dictionary and pattern matching.
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Fig. 5 Distance calculation of features.
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Fig. 7 Profile of the high speed version.
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A Development of Drawing Accelerator for Low Cost Printer/MFP

SECENL VN (L3 I gk IEZE H

Naoto SHIRAISHI Hirokazu GOTOH Masahiro SUZUKI Satoshi TANAKA
MiHE A Ml EEm™
Yasushi YANAGIDA Mikiya ICHIKAWA

E F

&fiikg 77—V > & /MFPIZIBWCIE, L0 @l 4 ka2 N CERERT 2 2 & AT
b5, BRENTEBIERD 72012135 < OB E1T 5 WERSH D728, EEbFEBICT LT
PERIFEERCPULEHAT HMERH Y, KX MUZx§ 5/ — Ll 7eoTnD. FRIHES
DBEZRZ BN TS EE (LD 72 1200dpi TORE LB & Sh, LT —Z BOHKIHEL
MFTRY, AT OB LT L—7 A —PR%ETH .

ARRFTCIE, BT R ORI AEEO—FE N~ Ny =7k T 52 L, Flon—Ku=71k
WY oo TY 7 by = 7B 2 5 o BB R DN F A BET 2 2 & ¢, K= A M TR
PRAEIALER & SEE LT

ABSTRACT

When developing low-end printers/MFPs, implementing high speed printing capability at a

low cost is strongly sought after. To generate a printing image, it is necessary to perform
various imaging processes. For that reason, when increasing printing capability speeds, it has
been difficult to lower cost, because thus far high priced CPUs with a high performance have
been used. Particularly, high resolution printing images greater than 1200dpi are sought after
for recent printers/MFPs, and the amount of image data being processed continues to increase.

In this study, we implemented low cost high speed image processing, by replacing a part of
the processing that has thus far traditionally been done entirely by software with dedicated
hardware processing, and furthermore by carrying out parallelization of the entire image

processing flow.

Yoy he—SHEAR CHMRLL & —

CH Development Center, Controller Development Division
“MFPH AR GWHHIEE S —

GW Development Center, MFP Business Group
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Fig. 1 A photo of ASIC with drawing accelerator.

Table 1 ASIC specification.

HH HE 7T 727 L — 4 #H#ASIC
DRAM=t fr—3 DDR3 64bit 1066MHz
HDD=» fue—7 SATA2
DMAC 5ch
SDA—FRarvbtre—37 SDHC x2ch
12C 1ch
SPI 1ch
PCI Express Genl x2ch
MiE7 7 v71L—% O
= e — A O
EUN(EENE Wi 133MHz
LS =S 65nm
EIET a7 &R 1.2VIOER 3.3V

Ricoh Technical Report No.38

58

DECEMBER, 2012



32 FTULBLRATLEEDOIER

Fig. 2124 B3 L= 7 ) &% ¥ AT ADOREREX %
R MFPIZEBWTHFE LV AT AR E IS .

HE
77‘&3[/:’)"
B
@
s
CPU ] *EV/AA—7 Y TUAILY Y
[ < wto—3
#h0-9 k91
ayhba-3 J
PDL
v

BT

\ 4
CMYKHRA =Y 4%

HMuIE)

Fig.2 Printing system diagram.
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Fig. 3 Block diagram of drawing accelerator.
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Table 2 Drawing accelerator specification.
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Fig. 4 Software schematics.
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Fig. 5 Data flow of printer processing.
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Fig. 6 Timing of printer processing.
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Fig. 7 Pipeline processing of photo image drawing.
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Fig. 8 Pipeline processing of graphics drawing.
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Fig. 9 Performance comparison with other MFPs.
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Applicability Evaluation of Electric Furnace Steel Sheets for Office Machine
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ABSTRACT

We have set a target for reducing the amount of resources by 25% from the level of 2007 by

the year 2020. Among resources, steel sheets are the main material for office machine. To
reduce its usage, we have analyzed and developed new electric furnace steel sheets in
cooperation with a material manufacturer. They are made of 100% steel scrap on the market

and emit less COz2 in a manufacturing process.
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Development of Fanless System of Small Laser Beam Printers
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ABSTRACT

Ricoh challenges to make laser beam printers more compact, silent and energy-saving. One

of the promissing approach is to adopt the funless system for cooling of the printers, but it
requires the optimization of flow of the hot exhaust air by means of natural convection. We
applied the thermo-fluid simulation to the control of the air and vapor flow, and found that
the analysis is powerful enough for the flow optimization. Based on the analysis , the first

funless laser printers in Ricoh was put on the market.
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Fig. 1 The sectional view of a laser beam printer
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Fig. 3 Temperature color map and velocity vectors
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Fig. 6 Temperature color map and velocity vectors
of an air flow during the actual utilization.
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Fig. 7 Addect of printed image due to dew
condensation.
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Fig. 8 Temperature-and-relative-humidity sensor.
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Fig. 10 Time variation of humidity of 9 sensing
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time of the image defect.
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Fig. 11 The inflow position of vapor.
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Fig. 12 Time variation of humidity of 9 sensing
points after the improvement.
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Fig. 13 Time variation of the field temperatures, the
reflective mirror skin temperature and the
dew temperature before the improvement.
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Fig. 14 Time variation of the field temperatures, the
reflective mirror skin temperature and the

dew temperature after the improvement.
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Switching System Driving the Ink Supply in the IPSIO SG Series

“iw EwE] gnk EIRT WS
Atsushi MTWA Michiharu SUZUKI Junji SETO

2 B

GELJETZ'V v 2%, MAHICHEE RARVWEREE - @iRE E A AL 2 COEEHIT & EifiH]
WA VAR TR WA T AL 7 OIRBUCHHS B 5. TPSIO SG Y — XD
24720, WBRETO~ YA XL, KA MEeEBIZBRRLT, 77F2—4%KIF
WCHRR L7z, A > BEBRE IR v A 7 B 2 BZE L 7=

ABSTRACT
The unique features of GELJET printer are:

e Supporting extraordinary high—speed printing with viscous ink which combines the
features of both high viscosity and high penetration.

¢ Reducing the maintenance ink to the limit by using the bi-directional tubing pump.

In developing the IPSiO SG Series, we were aiming at the miniaturization of the size of the
machine to the limit. In addition, we also aimed at the realization of cost reduction. For these
purpose, we have developed the switching system driving the ink supply which reduces the

actuators significantly.

Y YL SRR TR 4 —
GT Development Center, Printer Business Group
g O HREAR Ve — W s —

Module Development Center, Imaging Engine Development Division
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Fig. 3 The bi-directional ink supply system.
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Table 1 Reduction of the actuators in SG series.
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Table 2 Size comparison among the products.
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Fig. 13 Appearance of the IPSiO SG 3100.

Fig. 14 3D image of the switching system driving
the ink supply.
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Development of GELJET Ink for IPSIO SG Series
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ABSTRACT

GELJET ink improved reliability to be able to adapt under various environment in IPSiO

GX e series while succeeding to high image quality, high viscosity and high penetration
properties that were the characteristicc. To reduce the environmental load in the
manufacturing process in SG series, we reviewed components and the manufacturing process
of ink. As a result, we could establish the pigment ink formulation of beads mill dispersion
method. Furthermore, we got ink jet reliability with more than GX e series and largely

reduced quantity of ink for maintenance.
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Table 1 Characteristics of pigment dispersion methods.
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series ink.
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The Fabrication of PZT Thin Film by Inkjet Printing

HTH R T (I
Osamu MACHIDA Akira SHIMOFUKU ~ Atsushi TAKEUCHI
E F

PZTEIA 7 Py b~y RIZBWT, K=a X Me & /NS /T REZR EIRPZT R OBRFE 21T -
TWa., A7 Y=y MUIP)TIE, Y A7 ViR%E W izCSD(Chemical Solution Deposition) &
OfE TS 2 O e R =L X — il A iAo T, E2nm DY) — 722 PZTHHE 2 AL
FTHZLITEY, MEORMESRON L TREZ RS, fEa X M ROBREAN Z KR
RIS 2 THEZ I LTz, 15O PZTHIEOESURAER, HFE=R1700, FHEHBK%, X7
HE10pClem2 X DML 28k Viem & (ERIEIC K B PZTHER L [FZEOBEREHE &2 2k L.

ABSTRACT
We have a finely patterned PZT film is fabricated by a combination of inkjet printing (IJP)

method, chemical solution deposition (CSD) method, and surface energy controlling
technology. We used patterned multi-layer lower electrode, which easily enables high surface
energy contrast on the lower electrode area and obtained high accuracy patterning in inkjet
deposition process. The PZT film, which can be used as an actuator, has 2 pm thickness after
iterating set of surface treatment, inkjet deposition, and baking process. This film has
dielectric constant (er) of 1700, loss tangent (tan §) of 0.05 , remanent polarization (Pr) of 10
pCl/em? and coercive field (Ec) of 23 kV/em. These results were the same as the PZT film of

conventional method.

*
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Fig. 1 Microscope image of the substrate which
has the patterned lower electrode.
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Fig. 2 The process flow of the surface treatment,
inkjet deposition, and annealing process.
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Fig. 3 Photograph of GEN4 inkjet head.
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Fig. 4 The process flow of the inkjet printing.
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Fig. 5 Contact angle for the pure water.
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Fig. 6 Microscope image of patterned PZT film
fabricated by inkjet printing.
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Fig. 7 Measured geometry of PZT film.
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Fig. 8 SEM cross section image of PZT film.
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Fig. 9 Typical P-E hysteresis loop of the PZT film
measured with 1kHz sweep.
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Fig. 10 Schematic view of the membrane
structure.
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Fig. 11 Membrane displacement property of PZT
film fabricated inkjet printing.
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A Paper Curl Mechanism and the Curl Prediction Method in the Fusing Process
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ABSTRACT

Elecrophotographic printers and copiers utilize a fusing process to bind toner graphics to a

sheet of paper. The fusing process is one of the reasons of the paper curl that lowers the print
quality. It is necessary to develop a method to predict the paper curl amount for improving the
efficiency of developing products. In this study, a sheet of paper is pressed between two flat-
heated plates to investigate the paper curl mechanism and to measure the absolute humidity of
the paper surfaces after heating. It is found that a temperature gradient leads to moisture
transfer from the high-temperature side to the low-temperature side within the paper.
Subsequent evaporation of this moisture gives rise to a higher degree of shrinkage at the low-
temperature side, causing the paper to curl toward the low-temperature side. Furthermore, a
numerical model that calculates the moisture distribution within the paper is proposed. This
model considers the capillary flow of the paper in the thickness direction, as well as evaporation
during heating. The curl amounts at various paper thicknesses are predicted by the bi-metal
model using the relationship between the moisture distribution within the paper and the

shrinkage. The results are found to be in good agreement with the experimental results.
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Fig. 18 Moisture content distribution within
paper for different heating times.

3-2  NAAZLETIIIZEDD—ILEHE

H— VTP RITIIARE A A ZIVET A9 (2HTIED
ThH—IVEEFHETD.

Fig. 191231 A X VBT NV ERT . REE S RN
2EIL, KEOMAENSI—IVEREZRDD. @ik
DG A2 Sh, AR OFEA 2 S & L, IS LT
OMDESE Ly &5 5 &, MEMT20T%%Ee X
WORB) THEED.

High-temperature side
Low-temperature side
Paper

—

S

v Sht:

<

T
<
<

tp

»
>

Fig. 19 Bi-metal model

MOES 2, & LEEDOYY FENBELNET S L,
T —VER 1IN THRES.

R::)’gip (7)

TNENOHEHZRD B2, £ KSBENT T
AR S ARIR R DO E KR ERD 5.

Fig. 200384 INEERT & LC, 0.09mm7>50.24
mm £ CT4FEFAD/E X O Tl & ARIRM O F K%
AELEERTHD. @R KR E bizzhEh
DEDES FHHOHETH D, miRMs S8, KR
MNFERTH 5.

IR < 72 B icoh, RIRMIOE KRN EE
D, @O GEKENEDT L. FTEBEL DI
SN, KEIOE KRN E— 7127 B INER N E <
5.

WIZ, KOBEIOFHFERE RO LN ZNEND
MOFELRREN D, Fig. 14 THIZMOE KR LR
Sz RO BRI L0, @R OHE 7Sy, IR
M OKEAS %KD T — N B ZFHEFE LI

20 Low-temperature side

15 F T N A

10 SR el

Moisture content (%)

High-temperature side
0.1 1 10

Heating time (s)

Fig. 20 Relationship between heating time and
moisture content for different paper
thicknesses.

Fig. 2LITNMEER] & — L BORRZ R L TN 5.
FRNEE, oy NENERETHD. MBS
ERAI160°C, {KRMISOCTH S, EBUCHW KOG
KFITI0% TH 5.

FEENZ I D INERE & 1 — LB ORRIE, 0.09mm7)»
50.123mm, 0.184mm, 0.24mm & FEHHE - IZhEV
H—NEOE—ZMEIXMET L, F/, ©—2Ike5M
BUREHIIR < 0D, ZoOMMIE, FHETHLEENT

Ricoh Technical Report No.38 103

DECEMBER, 2012



BV, FMRECTCOE =IO —LELITIT—FHL T

EE PN

W5, E—7 22 B NEWHEIE, 0.184mm, 0.24mm® 1) JHERRZ, AHEE, KB 0 EERSRSICRT B
JEVWIT IS B LTS, MIENRERDIZHONFE J1—VEY I = L—1 3 v, Imaging Conference
BREENH TS 208, AIFFEDO N —VFFIER Y T JAPAN 2011 #3CEE, pp.249-252, H AHI g4
o EPBRETE . (2011).
2) B4R ICEE, B ., MTNEOS ¢ BN O
° T — @®.0mmm Dt — kA — VBT B R, B LT
” pg— G 72355, Vol.52, No.4, pp.87-94 (1998).
g ozt B HUHT, KR | T FIAOEABREIC S
EP AT BIRRO I —VBEOWIZE, FAMIRES 2011 4EHE
52 A R AT CIEQO11),
10 $A0R - 4) KRJFE@—, P+  EFHFEOEEBRIZHT
0 —x % 7 —IVIRAT, HABRE =5 C i, Vol.78,
oot ot Heatinngime (s) 10 100 No.790, pp.2121-2131 (2012).
Fig. 21 Relationship between curvature and heating 5) RIFfE—, FNLthiv, BIIESL, EBHEMER @ RO
time for different paper thicknesses. KASTEERNT 2 N =B T B B0 5 mec 5513
%7 — VT, AARMEIR T2 2011 AREEARROR 25
#am SCHE(2011).
4 . RRESRORR 6) C. Green : Residual strain, www. PaperCurl.com
(accessed 2008-07-17).
BTTROERT LA TROZRSRLOWET 9 kg : SMOBLIBBEICE 5 B
RSRIERE O = MEDNTED A=A B E R, BERPELC B B RRUTAOTIZE, 1A 2 S0
AL LU, RRAC 2> TR 272 57— /b B #f, Vol.73, No.727, pp.175-182 (2007),
I, NEMRFOIRFE 2212 K 0 RN DK 53 D3 EiR AR 2> HAK 8) A. Bandyopadhyay, B. V. Ramarao : Transient
AN L CIRRAIOTEAED R E Y, IR O response of a paper sheet subjected to a traveling
PRI <72 0 AT D 2 L EBIBMNT LT thermal pulse: Evolution of temperature, moisture
SHIT, BRNOKSBE) &R EFIE L TR B and pressure fields, /. Imaging Sci. Tech., Vol.45,
BEBTIC LD, 4RO S HIOEARSAEFIF L, 2 No6, pp.1-14 (2001)
NEMNTH— VRO TRET > 2. TORE, R g) g« b A%, 1%, p 152, F8E2(1965)
R & U —VEOBIMRNERE K< —8T 52 L &hE
LTz
L%0%, MR TO D — LD RIS E 2 X4,
ZLT, KO A—n%Dla T 570 DB
{E~ABED T RFEDOEM 2 57
Ricoh Technical Report No.38 104 DECEMBER, 2012



RIZICER L-RIBRE AL RESIANIL

Development for Ecological Silicone-Top Linerless Label

YN HEm wE R
Tomoyuki KUGO Tsuyoshi MASUDA Toshiaki IKEDA

2 B
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T, BEEWOHI, RETARAEBOHENEENTEY, FHEERE HWRWEAZ L e L
T, YV a—r by T IA4F—LATUU= SLDEFETDICE 72, BRICHIZY ZhET
DIEENT v L R EOBETIC T2 &0 9 SLLOFAREZ R T 5 72012, WakttinEger
U2 2 EFEICEE U TRz el 24845 L, U = —JlE OSLLA B L7c O THET 5.

ABSTRACT

Generally, adhesive label has been laminated by backing liner to cover adhesion. The

backing liner is trashed by end-user when the label has been printed and attached on stuff
eventually.

Meantime one of the highest request is the ecological matter such as minimize of waste or
carbon dioxide from any industry.

We have developed an unique adhesion label that is not laminated backing liner, the label
is named Silicone-top Linerless Label (= SLL).

During developing this particular product we set target at same usability of exist label and

was able to grasp newly technology as far as conveyance-ability and printability.

Y VAT 4 TR m— < LR H—
Research & Development Center, Thermal Media Company
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Fig. 1 Domestic market trend of thermal label

(Ricoh research).
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Fig. 2 Cross sections of Silicone-top Linerless
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Table 1 Classification by the preparation of

silicone, and features of each category.
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Fig. 11 Schematic model of improvement
mechanism for sensitivity using balloon
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FOFEHR L U CRELE170°C O & il s BEAH] & v
T, Fig. 121287 X 5 I ERREN W 952
L EMER LT

hIET L AT Y

== RICOH [ cener
1,

Fig. 12 Photographs of print with and without
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Table 3 The characteristics of protective layer.
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Table 4 Influence of particle size on the
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Fig. 14 Main SLL application as food-label.
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The Development for the Low Power Digital Temperature Sensor

A Rl LSV
Takeshi NAGAHISA Shinichi KUBOTA ~ Hirobumi WATANABE

2 B

T EAEAD AR A B U T ARE ) B R T O 2 VR U — BB L. A2 B,
PERAEARAEFRIER M T SH T “EBDMADEMGR OBN A B ERL T 2 &ic X
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ABSTRACT

A low power digital temperature sensor with an integrated dual slope AD converter has

been recently proposed. In the present study, a smaller digital temperature sensor has been
realized by integrating a dual-slope capacitor, which has been usually attached to an
integrated circuit device. A properly designed circuit can supply a power consumption of
115uW, 1/5 of the conventional products. We can provide the highly precise digital
temperature sensors which sensing accuracy is less than +2% by reducing 33% of AD

conversion error using the CV characteristics of the CMOS capacitor.
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Fig. 1 The block diagram of the digital
temperature sensor.
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Fig.2 The dual slope AD converter.
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Fig.3 The waveform of S, SB and Vi out.
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Fig.4 The Vi_out waveform of the conventional
dual slope AD converter.
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Fig.5 The Vi_out waveform of the proposed dual
slope AD converter.
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Simultaneous Evaluation of Stress and Cracking under the Bonding Pad
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Yoshihiko MIKI Hirobumi WATANABE
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ABSTRACT

Crack defect in the interlayers of semiconductor chips due to assembly stress can be a

serious problem. To analyze the crack-generating stress, we fabricated a combo sensor that
enables simultaneous evaluation of stress and cracking under the bonding pad. We performed
evaluation of the timing of crack generation in the bonding process and the stress that gives
rise to these cracks, and the results clearly indicated that the cracks tend to occur in the
interlayer during the period of US power increase. Measurements of the 2D stress
distribution and microstructural observations found that the stress concentrations are

generated by alloy aggregates that form during the initial stage of ultrasonic bonding.
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An Improvement in Visual Inspection Performance by GA-GP+MT Method
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Yoshihiro SEKINE ~ Yasuyuki INOUE  Hirofumi MATSUO
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ABSTRACT

In recent years, it is becoming difficult to guarantee quality in visual inspection, because

the kinds of defective products which are very difficult and ambiguous to distinguish are
increasing, and the variation in inspectors is also increasing. The automation and the
streamlining of inspections are therefore expected. Although very high performance is
required for the automated visual inspections, trial-and-error methods applied to difficult
samples made the inspection slow and poor in quality. Moreover, since the judgment criteria
of veteran inspectors are often sensuous and ambiguous, it was difficult to automate and
speed up the inspection.

The purpose of this paper is the development of an inspection tool to improve the detection
performance. The tool combines the GA-GP method to extract regions considered to be

defective candidates and the MT method to judge quality.
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Fig. 3 Diagram of “ambiguous” non-defective and
defective products distribution in case of
GP-GA solution applied.
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Fig. 5 Examples of closed regions.
(left) target image. (right) output image.
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Fig. 8 Example: non-defective products (stains).

Fig. 9 Example: defective products (cuts).

T35

MT#ETIE, £ETFEEOERET—4% (KElOBEIE
) DOEEORHEE (RS E O E 72
&, BoHE) AT Az LT, v AkER (HfrZE
MZARK) §5. MAEOER, BRAXGAHEALZER D
SOHHERRKEWGEICRR (FX) L LTHET S
(ZE[EI B DR E ~~T 7 EAFEEMD) &\ H) .

EMEICBEZHET DI2E, FX0EAIEE D2/
MORESHEND X OIZT 20N H 5. HALZE/IT
EHT — % OFEEN DAERT 572, HlEDOMEREIL
R 5.

Z ZCAREGITIT AR AR T 5720, F
ANZ Y 2 EFRCONTENENOBEEEZ 58 LT,
Fig. 1012, Z#rfiRO—fz 7.

2-3-2

B EXRNISA 1EEZE
s ] iE .‘f." m:FX
* gk
X B
BIFRES
2= | B =
Z &
L] BIZRES

Fig. 10 Result of data analysis (Excerpt)
(top) stains. (bottom)cuts.

Fig. 100ZEMI1E, F R L2 OV CHEE % 141
VT2 DT, BT - 725y OB 2 it Y~
b =7 THRT L7, Fig. 100H 9L, $XLID
EA KT T LERLTND., O LIZEZA,
(1) YIDOEA NI T AOFHRF AL RN
WZ7my FSNDSFENEST-.

(2 F£72, IDFOINHAH (KRR -7z1l) 1IZ78oT
WBENRES T,
IR LU O FIAICI 7= D723 Fig. 1004
(L) Thd. HEIORFER T & 13—
EO/NSWEFEEFE S, RINSWVEFEZE S
2-++ 2V K HIT, BEEFEICOUWTREEEE D/ NS UIE
WCESEMIN LI 60T, i HEfCcH 5.
Ty FLEFAETIOTFT—HIZHONT, I
B S L VR 2 BT 2 &,

Ricoh Technical Report No.38

DECEMBER, 2012



B) ¥IDHN, HENESLINTH-T.
¥ DIF D DIEFENE D e/ IMED & Fe KAE F TOHi
PSRN 28D, HEHIDZE(LZ D b DD NSNS,
@TrREND LHIZ, FUL BWORREEIEF
LTWH72, B2 I xd Dt 2 kA
NS AL LT RRIS I 72 0 B2 S HERI L 7.

2-3-3  JqJLAKET

FRLYIO—PFlEFig. 1LRT. ik L7zX 91,
FAX (Rea) LI (F) LTIV IDEI BEE
FINTRORI B VDS, D FE FrBERTRE R L~L Tl i
<, FXH VI LIEEMS5~80D#iH 2 > TV &
IHNTIRE > TN 5.

M E

N |
L ‘ ‘1
14 34 54 74 94 114 134

HH B
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Fig. 13 Example: the other Filters (2~7).
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Fig. 15 Example: discriminable stains.

Fig. 16 Example: discriminable cuts.

Table 3 The improvement of distinction between cuts

and stains. (top) this system. (bottom) previous system.
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Optimization of Machining Process Using a Quality Engineering Method
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ABSTRACT

In order to improve preparation process for production, we have been depelopped various

methods of quality engineering. These methods are classified into four groups, “Functionality

assessment”, “Optimization”, “Evaluation of 4M variation” and "Evaluation of 4M changes ”.

In this paper a case example related to “Optimization” is reported.

Coil spring that carries the toner to bent portion could not be installed in office machines

because its life duration is short and varies widely. Therefore, we tried to improve that

problem by using optimization method, which is based on parameter design in quality

engineering, for deciding process conditions. As a output we set the elapsed time until the coil

spring loses its function, and analyzed the date using larger-the-better characteristic.

However, because it requires a lot of experimental time, we run accelerated test by adjusting

the amount of bending. In that test, we set 7 control factors from processing conditions and 3

noise factors and run the test using orthogonal array in experimental design method. The

experimental results show that signal-to-noise ratio has a potential to be improved more than

4db and the repeatability is excellent. Consequently these process conditions were applied to

mass production process. It was found that the duration of life was extended by 1.4 times, and

its variation was also improved. The coil spring manufactured based on the proposed process

become to be installed in the machines.
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