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Aspherical Surface Testing with Shearing Interferometer Using Fringe Scanning Detection Method

TR

Toshio Kano
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ABSTRACT

Described is a technique for accurately measuring the wavefront aberration of
aspherical optical surface with a lateral shearing interferometer. A computer
controlled interference phase measuring technique is employed, which provides
a greater accuracy and real time data analysis. Key elements of present system
are a lateral shearing interferometer with a parallel plate, a piezoelectric-driven
mirror, an areal image detector, and a microcomputer system with a graphic
display. The shearing interferometer yields a fringe pattern corresponding to the
derivative of the wavefront, which is analyzed by the fringe scanning method.
By integrating the drivative of the analyzed data, we have the wavefront aberration
of the test optics over an aperture containing 32x32 element array. A rms
accuracy of measurement is 1/32 of the wavelength is achieved for the evaluation
of a F/4 aspherical mirror.

T3 LB I JERREFHEE L LT, BEF U TD 22
DHEIREIR T B,
BEMIEMOREC L b7y, MIHROHREE

B dEEELAERIN T 5, BT, RICIHER © FEREOIEIE L I 2 BRI A REIC/ER LT,
BV VAL IARAOHBEIRK, VI A5y 7L X Fh EBRET & DEY THIET 5K,
HEEMREC LD, FRADCHE L MINEEDOEE @ HEHFe 75 ac CERMECIG L EY
HfillicoTED, ZhCEdLVEFOBRMENDHE LT, ThEFWUEREOE*THRAETSH

RABLL IS TETWAY,

JERRTERIE k13, etk & R KB S vtk
13, ST E BRI X8 THIE T 5 o IR
EOHENTERABEAETHHYY, LAL, HHE:
DOTEHEMALAD, 20, BHEEYBET 58I
Bo ChHITH L TRENTHRARRL, FEMTHY,
EBREECHESBOVRAYBETED 2 LABFRTH D,

* BNAR EEWBERE
Optics Technology Development Department,
Technology Divislon

&5}6)0

Lal, QOFLIBBMEOERLAAS TR, =
A FLE, 1 ooHHEERTmERCE LT, 1HEK
BAMAYLTABBIERAEY £ 02 EFRT AR, £
ATV, ¥, @0FER, FHEERSIORy 7
4 VI/ROMNEAELERE LV, WThOJESIFRE
OLBHMEERY, =22 b - FEROT CRBER L T
TWhb,

2T, BRHMBE A ABE LT 507 ) v 7 THE
(Shearing Interferometer) & EIEERIED TE 2ME

Ricoh Technical Report NO. 10, DECEMBER, 1983



Y (Fringe Scanning Method®) & DA S
W LD ERBERRETHBEYEELE L, v 7Y v I/TF
B, BRAEE L) OREES TR I D, £
FHETRES WO ERYFD, LAL, THEALED
WA BHTH A0, MOBRP I EREREE B
IBHEWOIRERAD D, THEK LT, MEAEHEX
FEia e — 7 LA oIR8 EOHFR L IERA T 5 1w,
BEADI CHLRBERETTRE LV BEYFD, &
ABRERIC L Ty 7 ) v 7 FHEROBE R LA
T& 5,

AR, MREds 7)) v /T8RRI 2 REL, o
FHEERY, FEREENE & LTT - RO TR
R DTH 5D,

2 FTHEIC L DIFHKEEKDRE

WE, THAZERC CEBREBET 55T, 21
HEMIORF LT 22REBEGUER L D < 28
REBE LTI, TOTEYR/ 2 — vEETT5,
Ffa-x— ik, RBEESREER - FREm & 0%
DERLIF - T\ D, DD, ZOEVMITTLE &
Xy, BEETBOMRE Y7 I 7 v vt —XOBET
HDZENTE D, FEHSLHREOSBEEmIY, M
HHICIFEREETH 5 2, FREOBBELET L v 7 3
7wVt — AORBETML - P82 2 LR TH 5,
DR, FRETFHHERR LOBREE I, T 5,

ATFEHEOFMHR LWL, HFROMEERTHLER
FHmELE L THEEORVIFRE TSR SR 4 B
ETHETHD, THICIISBERERY B CfR
TR EEERERMETIHAY L2, ThbbEEDS
PRI E HRER R TR IRV DBEERK LD,
ChERS e, HAEERY 2 FACsE LTl
DOEHAEIHECH LT 7 (EFHL) X8, MHDORE
HEFHIRI L LD, F4DOBERELF AN
EoRVWHAZED T 5 THRERIMELR S Z LT
HFEHLL, (®1)

COBERENEROMIERIABORLDT, Th
ZRE LTS TIBENEROBREMS & LA TE

AW(X)=W(X)—W(X+S)

B1 >7Y v r/TkoER

bo Lnl, REBCHESYETTL5E, THROEN
PG EBOBEIMEL L2 WA RALD B, THIT
MLUTE, MEAREEEVC BRETHBGRITELR
WTERBE LR L T,

3 WBEEBTV VTS EOER

3-1 XFTHZOBEH
ATFHET OB EDOLEEHIKRD 2 R TH %,
@ WHEHEEE 2 HACSEL, 120 EYKiEH
R LTHARE Y7 LT, AFOKEEFHIE5
TLDTELMRTH D &,
® BEZITLD RREmO—FEM) & i3y
CAEER SR, FhE LETFERETARD,
BEEAIRLZEDOTELERTH S I &,
3-2 BEELTVVTSHEZORE

X2 W& EIRELICRER ST ) V7 THHOEBY
AT ZhL 31 ARTRAEABEHEHL T,
HeNe v~ X b Hi7=)6iY, 29 2 — &2 v v X TE
TREich, vvxX L TTHEARECERINR, HilE
HEHCTRE IS, FEBR T, FEREHL LTK
HEEFAKYEEY B, & ORE ETO R

=) T Lo psa THFEHR et
E>*<i<> (AR KT Wo (%)
Y 7
L, Le T
T
He Ne 1 —% B.S.1 B.S.2 W(x)
m%mé

B2 fHigkv7 Y v/ FEEESR

Ricoh Technical Report NO. 10, DECEMBER, 1983



L, BRYBEEORIMTORGNHE T EE W
PEL R, ZOXKE W) 13, RYESEOHELCE
THRE (LISEEREIES) L RYTEEE DED2E
Eiso TR, KYESEOMEOBEBE L TERTE 5,
EMFRFOEERIL, v v X L OEANSKYEE
DHRETOERETH D, ZOXEKE W) ¥ THHlE
THZERIY, ¥RBEROEERTL D OTHW (x)/2
Boh, BMEGEOHBREMS Z LRTE 5,
EARBOBER, KFEXABOVv VX Ly #HBT
D EFED & DN, BRYEEOBAEFEE LY W
&) BFThiek (UTFEEEFES) Eitd, DR
WERE S CHEL, €~227) 5 2 BS.2T2H
gl &hs, —Jik BS.1, BS.3, ##®-T2K
A A=Y vy— REE S, AL, €= VETHRE
D35~ M TREEIh? ERABCHEERLZT S,
Ib, HIVFERZEATHI Lt h o7 (BT
L) %5, 7 HFFERE, BS.3ZM@ALT
=) Ty —LERE L, ZOK, 35—FHOWHEHEIE
REDLI D FHRRARLE T5, EERE W(x) &L
T, FhiboThsy W) SLTEEDV7TERXS
EF2E, 5~ My, PITFERE@BTSHOKE
=) 7 2V —TRERDL5EE TS, UTFHEDK
H—RILTEZ Do
Wi=aexp[—tk{W(x+s)
+Wox+s)—-1}1 (1)

7L, alliRiE, [ BEEERHI - Mtk oT
ﬁ?k%h%&ﬁ@ﬁﬁ,ku&ﬁf@bZﬂifbéo
A FEREXEECHD 4=0.6328um THDH, fFHFOHE
X,

W.=bexp[—7 k{W(x)+Wo(x)}] (2)

&'_%H%o b@iﬁ'ﬁgfﬁbo L"]’Cﬁlofzf:%ﬁiﬁj:;i, (1)7
@K X b, fEHERN] DL XOMEXTETIHRE
 Ix, D &T5E,

I(X, l) = [W1+W2]2

=a+fcosk {dW(x)—1}] 3)
a=a’+b? (4)
B=2ab (5)

AW =W(x+s)
+FWolx+s)—Wx)—We(x) (6)

TITC, VYR L B UCERERITFRE S SO
T,

Wo(x+s)=Wo(x) (73
(MREERCRALT
6

AW =W(x+s)~-W(x) (8)

ik, & TEEREE Wolx) 1 bOEEIIER N
bo
XT, WAL SITR LTI,

- AW |
MDD LTS T, v 7EAPIFNE, Bbh
HTFWRH O HEHER W) ofs, Tihbbi:
BRDOND, 2D W) & x FHCES LT, ¥7
BSTHEL - ko T, xHHEHDKKZECET 5
BRAEOIhD, Wo ST ET5 &,
+[AWCoax=WGO +W 19
S 0

TIC, Kk (x=0) TOXREEILLVDT,

W(0>+Wo:0 (ID

Wa= —W(0) ‘ 12
125X 2RI RA LT
1 4 _

§fw@m»4wm—wm> 13

bk, RUEYIRNETHH, BRERTI HOTh
B U kD X5,

UGO =5 [WGO = WD) 4

2F D, BYWHEHSEOHRILEER ORMERE - OThE
U) T X o T—HBITRDB T ENTE D,

we AW (x) DREHF B>V TEFiRil~<%,

D AWE) HEREECRD A D, HEERHE
B2E5, DFDhH, W, OBEOMEY = VEFDODO
To3 T~ M Lo THEDEF A I ERSTRS L)
CNBREEL e, FOROMNE x KT 5 FiEmE
DIADETE RO HFETH D, D& X THHEHEIR
P DML RHIG U TR 27 28T %,
FhFhiy, BEMExCRIS AW # @&
LB e D C, THMmBERELY v 7 ) v 7
LC2 v o —2TEETIE AWE) 285 2 ERT
&5,

XC, Wi Ofiii%d | B3 E LI LEDMEXT
B FHRONE Ix, D ¥E2 5, [ #NATy
TEZRB ELT,

li=N'-i (i=0, 1, , N—D) 5

Ricoh Technical Report NO. 10, DECEMBER, 1983



&5 L3R,

Ix, h=a+8 COS[k'AW(X)]-cos%\?—i

+Bsinlk-dW(x)] -sinzTni 9

E7s, FoTIX D) 6 @20 T7—Y=@EBL
TH 1HEY LT,

C1=%§: I(x, li)‘COS2TTEi a7
=B-cos[k* 4W(x)] a8
SF%T@-‘: 1(x, I}) *sin —lei {19
=8-sinlk+ 4W(x)] ]

L/“C?ﬁ;-’)—cy (1&, (Zo)ﬁct D!

-1 St

Co mod(27) &1

AW(X)=%tan
Tithd, LHE AWKE) #RDD DL, T W,
O % A/N ¥ XH T NBEELIRT, ZOROT
BRXEHE I(x, D% NBREET 2, ke, 7, 9
Lo T, cos<2Tn-i) & sin(%-i) DELH M
TMELALSDOROBEFELFTFETI IV, b9
R LI TR T2 2L XD BERRARETE
AR

X TORCIETFERD A TARa, 2135
AMDHEB AL T TV AHRREE IRV THHE
REERT L o TENTA2RROTHETIE, ~1T7AK
Saavr A+ BOERCL, CTHEEENSTFL
TLE LT o AFBERIIALOEEBRT X ., THE
BEASLETIZ LWL FHELH B,

4 AECATLERAEBTOER

4-1 FHRAE AT L

ATWVAT LD vy 7BE R-27RT, XEZ
2mW © HeNe v ~—+ (Melles Griot, LHP-121) %
FRALL. 2BXOMEYERTS = /FKTFIL Bur-
leigh # PZ-91 B TH 5, Zhix 12y + D D/A =
v—x (Datel #£ HK 12BGB) O x##E LTS
BESBE (Burleigh # PZ-70 &) @ X - TEREIXh %,
FUEL, 22X EFD2RTL 7+ b EAA—-FT L
— (Reticon # RA32%x32) WX THRHE I, 12¢
v h® A/D = v3—% (Datel #t HZ12BGC) TF
{1V ENVEBCERINhD, ED VAT AL IR
a2ve.—x (DEC # LSI-11/23) kX ,Tavir
—AENL, BIEHBI 7S5 7574 v 28— 3 F 0
(Retro-Graphics #: VT-100) iZ X - TERENh 5,
4-2 REABTOERX
AFPETREC=VETFDOISALV—RLL LTI T
~ M1 %A EBEBH ST, FE W, OMHEEALT .
o= VETFOBBHBEINEEECEENCHET
Ho EZVETFRIILATVVARBEDT, HEMAL
B, ExVEFDF+ )T V—va vER,TEL, ¥
LTEEERCRIC=YRFIRBCBEH TS L5 0R

| ettt I
! | i 3
| — s & ) :$&x%¥
I, KT
I S ! s
I M: :
: L— ! } |
| B.S. BS !
- r |
BT UUBLEA

Me—— T T T =
| : |
I . s
| WERE | | A/DZRE | oo i

LSI-11/23 98KW == (T5 - 1
! pLSH 277%) |
{

— I

| 7 T 4RI )y fe—
| D/AZ B ( 20MB » {
|
) |
L e e e d

Ricoh Technical Report NO. 10, DECEMBER, 1983



EAEmMERL LI 7w 751 v 7L TEL, DEHELice T &0y 7 EIIENER LiciE LT
FOH, TFEB<%ECHERTUMEXTTS o 5mm T& %o

@: FF, HEAF A —2D0BEXTS5. = 2T, BortEm AW (x) OMERREZK TICRT, Z ORI,

Y= VETFOMPLR LK TRE, Y=VETFD PR TFHE L2cfli7c D TRMDRO D H 50 DD

BB x S48, TEMGAMIBOTv—v v ROARHE L ERYK 8 mT, K9 dRicst - T

A%, F—-27 7 ABOEERT I B Licg e md, b, Svh2|EXYAVTT 4

@D:OQDATFA— AT STV ETARB SR, Ab Obiheofz) MELCH R Y HI0ER T o
@ FOMOTEHMAYOD AT 4 — 2P, TA k, @7, K8, M9, M0, MERDELThN

h 7=V I TV, 71 AZCIAT 5, OB WEECT Lot TARMFT A TERL
@:®, @FNEL HET, Ths, ChiZLhEROKEREL Y OX VENDM
® : QORCREVCGTE L CRL A & K Do KR, %o

mod 27) Q@QrCEl 7o KhOHE) Lits
TWAEDT, MEAMT 27 O rHEREY L
BAEEINRT5, TOEATCET L HOR
Vodim (—ahbrh, ahb—xh) ZHG
LT, Th¥#ET 5,

DRt > TR 2 TVEERT L D OTH
RODH, LI/ 2FEHRIT L - Tl E O
FHHWEL, MERKEE I/ T 740278 —3F0
wERIRT %,

HEOQ~@D4 RV —va ViZLTa v — 2 HH

X osTiibhbd, TDcd), A2 v~ 2 XQ0%&HH
EDERTT O L THRITHBIMCRER A S,

5 #& S

BUE LI TFHXRERPE 4 1R T, ERCHVER
FEIEERMIY, KASHESAKYmMEETH D, ThEEHb
iRt HYESEOOIL 10cm, Frvi—-i24, %
UL 40cm, FEHMBRIZ 41 THB, KT, ¥ 7
Y v IR L A pESIOTER YT, X6 T,
Cx YEFCIAMHERCI D THEAELLTVS
Hibhd, br b FTHERAEREL TS L5/
LOTHEERINELESbhb, K6 T, RFEHMEL
T3EHEARLTV 5 A, SEoEBTIIMHEY 16 B
b ae, At I6EEHOTURD 5 — Y2 @AM

Bl 5 #idEdrekim: 7 —

6 o7V v/ PZT HF k- THAOMBEATLL, Tif 12— dELTD)

8 Ricoh Technical Report NO. 10, DECEMBER, 1983



&kls‘
A \
L

|

10.4A

B 7 4W ORES FHOROD D)

_;ﬂéf‘—\@__

10.41

K8 AW ORER (RAHORUHIER)

6 & » Y (C

FRETHREHET EOMESL, BEELRSRBIER
HOERZ, ML, =2 A MECRSVWTHETHE L5
HThd, thizw LT, SESBIEREARER I'H
EYT ) VI/TFHREE) ¥ELL, FORBEHERYT
ol AFHEIL TRFATHRELRFO,

® sESEYERST, FE, BKm, JEREOH

TE N HE
®@ vT7TEXTTAILZID, PEV VURAE
D TKE TLINE D WEFT B,

® MHAIEROT, RBETH 5,

BoHhIEDEUEBEX RMS £ (Root mean Squ-
are) T 2/32 TH 5, FRBERHREIHN2HT, O
BEAEIEERBTHAHDT, BE7+— b F5 VT
o TWHBEESY ~— FET5Z L X hEEIEAET
&5,

ek, AR, EENBAERIIC THEL
& LU CiREME S, RBERPIEEEHEZE ORKEL

Ricoh Technical Report NO. 10, DECEMBER, 1983

9 JEHREZEOTE (F 41 tHD)

142

10 FERKEGEORESR (7 1 4~ FHEIER)

FXAPRAR IOCRHASEWER (B, AEAFEY
D) OIHBOL LR T LD TH D, T IERS
RBOBXEL TS, I, @HENEBHD ¥ LR
REOFRTEHEL T,

BEXR

1) HER, BEFEE FHIZ; 22, 10 (1982)

2) FALH, EMEB  BMoPrse; 98, 9, 1071 (1976)

3) J. Dil : Proc. SPIE; 285, 85 (1980)

4) SRR | RETEENPERAAHR v X 7Y XAl
Beff7 '79” 343-348, KFELERMPIFEMAA (1979)

5) A.J. MacGovern, J.C. Wyant . Appl. Opt. ; 10, 619 (1971)

6) T. Yatagai, H. Saito : Appl. Opt.; 17, 558 (1978)

7) J.C. Wyant : Appl. Opt.; 12, 2057 (1978)

8) M.V.R.K. Murty, D. Malacara ‘“‘Optical Shop Testing”
81, John Wiley and Sons. (1978)

9) J.H. Bruning : Appl. Opt.;13, 2693 (1974)

10) #EBHE, FHHAZ, FHELE v YRERE ELF
BFEEFT) 5 3, 182 (1981)



UDC 535.42 :357.826:621.397.331.1

L—H 7Yy RROT TLREvT

Holographic Scanner for Laser Printer

IRy

Hiroyoshi Funato
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ABSTRACT

A holographic scanner for laser printer has been developed. The scanner includes
a multiple facet disc provided with holographically produced simple linear gratings.
By adoptig the linear grating, wavelength abberation and eccentricity error of the
disc can be reduced. The bow correction of a scanning line is carried out with
the use of correcting optical system. The type of the hologram is of surface
relief phase grating which is fabricated with photoresist. The diffraction efficiency
of up to 85%has been achieved. The present holographic scanner enable to produce
a printed copy with the resolution of 300 pixels per inch, and with the speed of
12 pages per minute. The print quality is comparable to that obtained by scanner

with the polygonal mirror.
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Numerical Analysis for Recording Process of Plain Paper Electrostatic Plotters
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ABSTRACT

We propose a new electrostatic process for plain paper plotters in which the
image forming medium is uniformly charged and the images are formed by a
multiplexed multi-stylus and have introduced a new model for the recording
process. By utilizing this model we analyzed numerically conditions for the recording
process

Results indicate that a satisfactory agreement was obtained between the nume-
rical and experimental data of the voltage contrast for the latent image which is
produced by the surface voltage difference between black and white levels on the

image forming medium.
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TELIT7RELACHITIEEZRD A SRR

Impurity Effect of Oxygen in Amorphous Selenium

KB E*

Hiroshi Nagame
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ABSTRACT
The effect of oxygen on the electrical property was investigated by dark and

photo conductivity measurements.

Results indicate that the oxygen affects Fermi energy shifted from 1.04 to 0.70eV
and for hole trapping level 0.17-0.18eV above the valence band.

Itappears that jthe deep (oxygen) impurity level at 0.7~0.8eV results in an
increase in accumulated voltage causing background stains and afterimages on the

selenium photoreceptor.
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Construction of Model Patterns for Auto Focus Camera

KEFHFEY  BIIEH*
Yoshimi Ohno Ikuya Tsurukawa

:3 5

HEEABEHBAERE LT, 2 vRY)a—v 2 VEREAWT, *— b7+~ AR
BH#EhT TS % — v OIERE A&,

FORRE VR 2~ vz VIR L A HEHEGOERMELHE BN TH D LEH
BWltco N, KMMEL 65RERICH EIL, <2~ vRERTE, <2 — vHBEEREST
Ho, ERCI25 ERHER LT,

T, —feh 25 o ORBHEAERELEEL, BLUHEOMEY 0.2 & B
LAz~ VOERERTLE & & A, QBOREHRET A% — viiBl, ZhIL, 4
HHD 227%, NWEFEED 86.6% #fEL TV 5,

ABSTRACT

In order to evaluate the performance of auto focus camera we tried to construct
model patterns of camera subjects by adopting the convolution method for the
image processing.

As the results it was found that the method was satisfactory to evaluate the
image resemblance quantitatively, and also confirmed that the patterns could be
adequately reproduced for the practical use if they were constructed with contrast
of 65 steps of the light intensity.

In addition, considering results from a survey of the picture-taking frequency of
common camera users, we tried to construct patterns with the threshold value of
0.2 for the evaluation of the resemblance, we obtained 9 different subjects’ image
patterns as substitutive subjects which represent 22.7% of total pictures and 36.6%

of rortraits.

1T L & [

35mm —RLV7AASTE T, 74 LA HEF
ffi7sfiziBiz, CCD (Charge Coupled Device) oD@k
WEFTEREL, BET % AF (Auto Focus) FR A
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DEGEREY R LAEL T bicd, @roLr v X0
TR LT, BAOFEEMINLLIZ, AF RERTE
HhHTH b,

* IR R
R&D Department, Photo Products Division
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Z DFFiL, TTL (Through The Lens) S
REFIEN 2 A, Fwipn (X vEE, S &
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LABHH, ThFhEFE, TEFOHEBEEIFEET %,
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2—F—DHENTEIDEBbNb, LREHMEIRE
DEFERHD A T =~ ~ DEEFERNTSHITICIKE L T
k0, FEMLEEBERNILFEELENZETH %,
AR E DEFALEGR CEORESMH) & LTHEZ,
HEMLELT5DT, 2HADESL Y TFHHMT A
NHEAOSHYEROBMMORAET ILHEND D,
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ABSTRACT

The RICOPY FT 6080 system has been designed as a versatile plain paper
copier with an intermediate speed, compactness and easy operation, offering extra
convenience to middle copy-volume customers.

This model includes the following features :

1. Numerous new functions for the efficient copy operation.

9. Consistent and sharp reproductions for both of thin lines and wide patterns.

3. High reliability to stand many stresses such as mechanical, thermal and

hygroscopic with the satisfactory durability.
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FIRC NS aBEY2 v e - LTWhh,

5-2 MGNA4T7X 70y ba—

RBAHEIEE, BEEORA L LARISIRB L, »
P LEFRRAFA UCHEES, XEREILEHT 5,
COEFOBERFZTOEMBMITA b v AR LRI, &K
HARTRE, RIERROPEEYZT 5,

FRETRREAGERALGEORBILC X hEFERAT
Lo LI BFE 8 Hithflin 45 2 —x & Lic b6 Byf
DAL TAVSAERZREL, 7r 75 afbli, ZHhiT
IO RRNGHEA LB 7 ABEME TR E LB v b
TAMEBWMETELROZ LATE, BLLELRL
BB ENTE S,

5-3 BABRRUBHENSFOLREL

RUMEFEAMEA IR T 5B, BREBETR
BXLATRELAZ EAD D, ZHIKRDERIZ X %,

1) BA»LOBEBORA, EBARE > —OFERC

LD RETROFB N,
2) FEROEHBZILZBBS v I 745 4v L OE
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HATH D,

1) BBECI>EBATRE, RAEBERE,

2) =2 e-BHRBBC L A2BKIEHET, BIboR

EnDERLEFARAR, a—#o v,
AETIIEER, BREARUHBEDCBREe — 253
BL, #BRUO 2 ¢—HAKORIBLEHIE L1,
5-5 ZoOf, ¥I7-94 LDOES

FT6080 v AF ATkt vy, 5 vF ®=~x, &
FHREIMMELFAEIR TS, ThbLDOHROKEE
CEHA0vEA 2R ET DA, L DOHCLHIE
BEXHAL A VT FEY T 4 A LI T3,

¥le, aVY A2 A TEEBELTHDTI S A
= VEBRRAL, o - BRRER Y S TR S
Lico #LTaE—FfAY v+ A LLBEDOY v ANE
FREALET, =— L5V v 2B L AR
TE AT LI,

6 & » Y (C

2 E—FEDOBRILD B, KEHEET X 5EED
FEROCEBEEDREMFC LD LY vz 4 ADER
HPE L THRE IR FT6080 27 &k, Fiio
BEXERTEX I, §HIFBORRYENL, IbIC
BE DILBAL - e BB OBR Y D TIT X I\,

BB, REFEOBRBCY 5 TH L DHF AEiE
H, RNl ERRELTHERYSELET,
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1 7L7ys2 Ua-EX5120

Teletex RICOH EX5120

WL
| Toshiaki Yamada

E F
Yy = — EX5120 i3, 7—F7 ety v & BEMCEE S RIEEREZRF -
FUrFy 7 AMEE LTHEIRT, BBILTOM@Y TH S,

1) 16 + CPU LA OS MP/M™ # > 27 & HIfCERME L, #tEsE, Si6E
%, BVWAREXE.

2) WordStar™ WP 7 r 75 A D&, HL{D 77V 7 Ya/F-DEHTL >
T WP WEDOBRH LN 5T,

3) HEWEL L THEXSE, ¥V 7BIERSBEERELR LTV 2,

4 AN, mE, TR, HE ZZIECEVT, RXTVv7y 7 ATHEDhDIENF
309 IR\ BT TH %o

) FRIbyFEATT, AqV=a=yt, FLAT VA, ¥—FK—F, 7Y VIR
avE-—FV/MEREE STV D,

ABSTRACT

The RICOH EX5120 has been developed as a Teletex Terminal integrating both
word processing and internationally standardized communication capability.
It's main featurers include;
1. The 16-bit microprocessor and widely accepted Operating System MP/M™
achieving high performance, many useful functions and wide compatibility.
9. The text editor Word Star™ together with specially designed function keys
improving word processing operation efficiency.

3. Communication capabilities including automatic transmission and reception,
logging, and other useful functions.

4. Processing all of Teletex characters totalling 309 in input, edit, display, print,
receive and transmit mode.

5. Maximized layout flexibility, designed as compact, desktop, seperate component
type ; consisting such units as main-, display-, keyboard-, and printer unit.

1

EP~ N7 ey HOERNERIELL TS, ZOT—

B L & = FFaeyodizi, mEESEYAdmL, ERAE#

KT, XBOMFR - MEETOI7-F7rty A LTEAEENTTRICLDLH Do
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(WP) 2%, h<HuwbhT\Wb, BATY, fi4F, BAE CCITT (EEEEFRMERS) T12, ZOXER
x MTHWSES T2 AT AR T GOEBMAEEHREEDI, TRICb LS
Design Department, Electoronics Technology Division MFUTy 2 AELFETHh, WPETF ULy 2 ADBEYXHE

TED, HXOF vy 2R S ThhAH LVAG
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WKRELTERBIR TV, TVT v 7 AXT Ly 7 A
W FOREA Y-V, HEM, BERERX
FRCRELAD D,

Y 2 — EX5120 i3 CCITT D#&EMLIcbRAE
MDTOTVvFy 7 ATHYH, HRFECERATTCT v
Ty 7 AV —EARRHB LUCEROBRETELRE LT
Wh,

2 KEBEOEER

Y = — EX5120 (¥, KDL BERHEL TV 5,

(1) v A5 2r0HEEETIX, 16 € + CPU x4,
FRU—F 4 v IrvATF & (0S) it, WA
<A F2Zx27 0S MP/M™ %A L, B, %
Bred:, BVWEHEEL B,

(20 WP 7r 275 AL, HL{DA-VFL.a v
2~ X THEHEHIN TS, WordStar™ »$H,
BLD77 v vavE-—DEBEIEFLT, XX
BOANREBRIEOBRILE 1T - T B,

(3) 1.6 MByte DEBAERXFHD, WHEHEHER S
vy 7 5-1/4"HRI=7my ¥~ F 4 A ==y}
FEBL TS0, NRALALY A AXE
1200 ~— Y HEOEBEENRDH 5,

4) EBHIERHE, EBEFD RP1300 ¥1 2 4 &A1 —
NTYVEREBL, &7 VFy 7 AT 398D
BmERTEREE Lic,

B) F4 AT VA, F—F—~F, 7Y v2IABTITH
Zh EDSWea VR—F VMERE E LT B, &
Dy, K=y MY, ARV — 2 REBELSWAL

Bz, ThFEhMyr L TELL ZENTES, Lhd,

F4 AT VAR ETERDAEY, F—F— FiX
FoAEYHRCEGSTE %,

(6) HEEZERIILLARBWBEHEOXEY, B
B 20 yATO 7 ¥ v A BERRGE T 5 RRRHASE,
RZIRERE, F— ) v 7EZELTETHD, &
bic, BE/JR, BELWRHEINER HE, ~-
SR Ex R THRETZE » S IEREEBEND
E)o

() R2vAL2—FEbTWhHID, REDZE
BBRETOE=FMRY, F1AZ72=y b,
F 4 AT VA DRFEHEAMINDR TV B,

3 EE DB K

#1112y 2— EX5120 OB RT,
3-1 N—FI7THEK
K1y =2— EX5120 D~— F v = 7THR %2 =7,
PTeXxk==y r OEBLHBT S,
(1) A==y b
Yya— EX5120 DA A v==y b,

VAT AV
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EX 5120 Dieg i

B ft

ROM %

77 ANEE

|

o

LB R BE B
H o
o

&
*
1

SENVEY
o Xk N A A
N
W

=
o o g b

S
7

, N
BER SR R R E s B> AN KW

B ot

4t

<
N

4 B RRLEN
IV YT T3 SENIREVE- 3 R

SCU :
CCU :
g | sCU
CcCU

74)

= SCU : 4KB, CCU : 32KB

16MB (7 v 7 4+~=<v })

Iz e7mryb—«F4AIX
2a=y}

CCITT #&%5 F. 200, S. 60, S. 61, S. 62,
S.70 ¥

514"

2,400 bit/s

14kg

%Mm%\‘s‘%\tﬁ'mm%m Sk

1

48 ¥ —
44 ¥ —

2kg

1514 v+
80 F/321T

15 kg

16 kg

Ak 600 VA

16 bit CPU (8088)
8 bit CPU (8085)

1128 KB (128 KB Bifir#zEw])
14KB (RuyFV—~"v 77y

CSDN/PSDN/PSTN
& 490 X 5 X 110 x B44T 380 mm

E¥ 475442547 (DIN)

309f (&7 VvTF v 7 AXTF)
98 490 X & X 34 x BT 200 mm

3098 (&£F VT v 2 AXF)
g 378 X & X 391 x 447 409 mm

RICOH RP 1300 5 4 < 4 + kA — s
Ty vz

5B 27 /% (Shannon Test 142")

309 (&5 VT v 2 ANE)

BA16 4 v+ (406 mm)

@ 593 X 2 X 198 X H4T 332 mm

AC 220V, 50 Hz (100V %W[)

10~385°C ({#JBrf)
20~80% ({F R -7 LiETE AR E &)

scu |

RAM128KB
RAMI128FB

Hv T — l'—

'—i KBDA 9 7x—% !—

1 FDDav}o—7 F—-
[RoM 4KBF—— chr47975-2 |——

RAM128KB —

KBD

YTh-34L 70y

R - I
ccu DCE
232=—Y3” TS EBET
avto—azy b

B 1

?I—_l FDDzx= }

CRT7 4 A7V A

2=y b

¥ —K— I

2=}

PRT{ 9722 I__E’}?OQ] EET) S

CSDN
7 2400BPS

EX5120 »~~ Fv = TR
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br—n==y b (SCU) &2 8=y —vavayt
m—na==y b (CCU), FDD ==y }, BEZEND
7t%, SCU i1 16 ¥» + CPUS8088, ROM, RAM, » v
VE—~ VTANEA LRy P, K=y + I/F HO
A LSI Is ETHEBR IS, SCU L, &==v I &
#wLoo, XHOER, RELED WP 4ES, CCU
EDONEBREZEChhPEFIH, ZEXEBHFEIREDOR
— A LEZEAEEITS, CCU L, CCITT oyt

STcBfE 7R b (BR) CLDNEBOERZELER,

HEr 7EBROFRAB YT 5, CCUKRDWTL, & T
SHIEHET D,

K2k, SCU Lo CRITAMMEINS ¥V =2— EX
5120 AEX T\ B A v r — 2 &RT, [EH] 13X

ZiEh, TEEP) BXBYXEPR, K=
— ] BEBTHEARININEYLE TEETEahoTok
ECHTT2. ZEXBEII I, RFEXE R 7Ry
V5 4 A JIEBRMEINR TS EXIAITT 5, A%V
—#, ThERTXEXEBOHFEHIAELTH> &
Zith,

ZEXCEFN

' Bt B

B 2 EX5120 oA v&r—x~

2) F—F—VFa=y b

TFVTy 7 ATHEAIRLIXF2~FRIL8Ey T
EHXh, WE, N VEE, 75 VvARE, A Vil
Fa—ry DR LAEDOERBERCHIGFRE X 5 S
CORER, BHRXT, LBXEATH D, XEFLE
AXFOHZAHLRIED D LB 309 BT D, 7
Vi 9 7 AF YT 7 EDOHEEEXN I ERT,

Yya2— EXBI20 OF~FE—~FiLF vy 7 ALNF
DAFINFRETL X 5?:%f§éi;hfb7.,>o Thhb, FH
BEOCVIWRERMNXTPRHEXF, e, 77 v
7va vEF—wH, TANHES,

Ty vZva vE—E LT, WP AEIHRTT
XAHL5T, A=V LDOXEBE), A7)~ VORKE
~DEE, FTS ey b, EA—YVEy b, 7—F,
g4V, 7ay 7D}k, Fry s DEE BE =v¢
~hEDRDDF—RH 5,

(3 CRT F4A7 v ==y }

FHR=Y 7 2P, FOQTRXHAF VA=Y T T
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2 Do uo }Oo ol }01 I ILo1 . }10 10 ;vo n {11 i
] O] OF 1 ol o] 11 vFo il wfoforati
3 ) ) £ ) ) ) Y ) Ao ol 1
330 0j1]|2)314|5]|6]718]9[10]11112{13{14}15
i) selCja|P p ° Q)
ofofo]1| 1 '111A]Qlalq it £ |oe
ofofi]o] 2 “l2iB|R|b]|r e|2})” o|a
oo+ 3 3jc|s|cqs £1314 als
o]1|o]o] 4 4|0 |Tld|t six|~ Alh
o|rof1] 5 Z|StE|lUlefu ¥jH) T 1
of1|1[o] 6 E|6)F{Vv{f]|v #la|~ | ij
o 1|1 7 ‘1 7|G6|Wfglw § [
1{olo|o| 8 Cl8|HIX}|h|[x o+ |t
1ojol1| 9 YYel1|yjily ° gls
1lof1fof10 «l:lafz|i]z ° 0E [ e
oprfrinn +1:]K|L]k <<[>»] | 2iB
1rjofoq12 S <)L L] %2 Pip
1hofsj13 ~|={M|{]|m Wl Flt
Mirfo]14 >N n %], n|n
1l 1s /12]0f®o P 'n

M3 Fviv2sARxeT 272085

ARV~ ZANDOEFIDOIFRCAT T~ Vi ERFKREH
Bo MFRX— VI 10xEE16 v + TR IH, R
EFATFERED, 187 DK CRT ki ik BRI
KRIN3,

(4) RP-1300 7V v %

BEHTSED RP-1300 7V v 2R FVF v 7 AfK
A —nBERL, TV VET7~aT 2 TRE 5 TKRX
TVUTy 7 ATHEbLRS 309 BEXFORMENFE LW
BBIZ LTV 5,

EXNFEEARZEXONFHAXN4 TR T, F11T

2627-681923)=RICOKT /2627-681924=2ZFPRUE? /93-06-10-09:08/250-002

* Latln alpbabetic characters

arAsAsRsARaXaKkaKkiRsAhadee
bBcceteleletgcandabane
ectbedasprERROREECR LT
g64§98339¢GhuhAfRnN
11ttty rratgg N
JI3Ixkkkgx1LltLICL)LEEED
mMAnNAARARNOQYNODN

00850608088306066ccpp
pPaqQrRERERypssSsSs8885gs5s
ettt TeTPPUULGOOVOO0OOBOO0O30A03O0IDyY
vYwHRAxXyYgETQoetyYtzaz222222

© Non-alphabetlc characters

Declmal dlglts
1234567890

Currency sligns
RESCY

Punctuatlon marks

1iE®'¢),_=~./13722¢€>

hrithmetlc signs
+tc<ca> 3 x

Subscripts and superscripts Fractions
e i

Miscellanecus syabols
tvecel ) ]un*®toesy-

Diacritical marks as separate graphlc characters

B4 ZEXOHFH
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T OS 5 viy 7 ADERETH 2 ENHE, &
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FV Ty 7A) 3—EX5120
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MAILMERGE

L
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PRINT
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(6) DATE
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A LTV MP/M-86 1%, kEF 4 & 23—k 1 s¥—h2 s¥—13 23—t 4
ENY)H—FH AR LICI6 Yy b~
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TAFR—FF YA IFAR V=T 4 VI E 2—F % =2 % #

VTFALTH D,
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VEL—2TEH IR T3 OS CP/
M™ L5zbfes » { VHEBEERE L, T
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FUTy 7 ADOBEL, A= VMOBBBEYERL
LTWb, ¥F VT v 7 AL, XEDOZEHICT WP 4L
Bilroe -2 fBABTF R TiieblionZ &l
5T %,
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IFFFFH
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O0000H
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5-2 FLFyH2ADOBETBIIL

FUFy ZJADRE T v b2t BEOEELYEM
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EMERLE VG WL O MDEBC S R AT - T
Wi, FROLEBILIRICEREZRDOFE T IV A ¥ EF
iTh, 7v7y 7A0FBFE7 e baridTrvA4 ¥ hbic
Do TUT v 79— EAREKERERT — 28 (CSDN)
TEAINLHEO VA YHERE Y 2~ EX51200 SCU
& CCU oM 7HAYN8TRT, BE mr 2
v VABRKYITRT,

Yy 2 — EX5120 Tit, vA4¥1~5iL CCU &, v
4% 6~Tix CCU & SCU ##kM L CTUEZIT» T
Z)o

T7)r—a | F07 Vv 7T v 7 X SCU
4% (VAXT) | H—rx

S o o |SBTVT 7 RERHER)

S62(x>y Fy—xrF

vz Ly HIEFIE)
(vAx5) |- FXxax> M
R
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I RR—IL A |ST0(F T AR}
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SYN-SYN-</ || 508 .

ISP A e

(v4x2) P kg
X.75 TR

WEL 4 i

(L4%1) X.21% 72{3X.21bis

8 FUFvZADUVAYHRE EX51200 OEEMESE

5-3 CCU ar tA—-LTAYFA

CCU avirm—nA7r 2734k, CCUD ROM K&
RIESh T3, 7'r 75 2B 10 TR T,

(1) CCU-0s
BLVvAYONERITS Ve 7T AIHN Licx A 78
BT D, ThOERX A7 DRTERYITS &
L3z, SCUI/F ofif, #iE LSI o#lf, %1 ~%
B, »2VEE, Ayt- VTR ERTI, VWbYD
YTAEA A=A FEAT OS THD,

@2 vAvHIETe 7T A

LAY LT, A4 VEAZDBICERDY I 5
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S.62 S.70 X.75 X.21 X.21 X.75 S.70 S.62
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SABP P.
UA F 7
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ax7v3 S E(TCA)
v s ABIE(CSS)
O] ‘/Fﬂﬁéﬁ’é’(RSSP)
k%2 2> | IRA(CDS)

Pl % 2 4> |ME%(CDUD) "l pa

SCU =) E] I3 2 4> 1 #5£(CDUD — scu
~— 455545 CDPB) | :I =
~— 3 i FEs2( RDPBP)

= F¥ 2 > MER(CDUD) P9

SCU ':(> E‘ X2 > }ME#(CDUI) E_l ':D scu

F¥ 2 4> | 47 (CDE)

F% 2 2> b T H%Z(RDEP

35 T (CSE)

i 2 RTEE(RSEP)
DISC p

UAF ] —
Ao

9 FUrFy s AD@EE v tany—~H VA

CCU-0S
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vAv—1 vAY—1 |___| v4¥—1 vAX—-T vAR=T | __| vAY=T
HTIAIL | HTIART2 H74A7n HTIAIL| (HTIAT 2 VS rYA!

B 10 EX5120 ® CCU 7 » 2 5 & # 3%

A7 THERINTWS, LA, T, 2ETIT19 22 FEVAXTRAZIY, BEETHEAAZHET, B8 v+
2 BIth, —COTBETVRRAD, Ay~ PR LIcEFD VA
A7 EXA7OBORMIE CCU-0S D £y — YOTr bt a2 TRODONICABRYITS, THiC L 5T

RHBRELH L TEDR TS, FATRRETE Ay NEORXRZENLEN D,
= D— BTy —<y PERIIECRT, 2 A 7[5
TDAy 2—UFFIIK 12D X 5 fTbh b,
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sS4} 0| BEFAZID
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Ry e— P8 R—5

n

M Aye—YO—BH7+—~<v b
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Aoy = VR
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B12 2274y e—UXHR

5-4 FL 9 H7AEOBERE

FUT o 7 AT, REDTFVy 7 A LBREEZENRE
TAEHERE (C/F) ¥ ML THE&RERATE %, TV
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BT vy 7 AL LTBIfEL, BEXOERIBRAELTT
5T\,
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THREEY N LT, 7 Vv 72 AREET DD,
FTUy ZADT FUALERBMLIHBA N+ 2 v}
FREBTH V¥ AV MR- TEE LTl b
v, Uz — EXB120 TiX, VA YT XAZHR, F—
A FABDTFVy AT FVARLHIBEA NF = £ v b
YHEBERL, Try 7 ALOBEEARCLTV 5,

FVUT v 7 AA TVT ey 7 AGR

'f“/-y??’\%ﬂ

FUT ) AR C/F hitie

2,400bit /s
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6 & » Y I[C
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ABSTRACT

The FF-3DAF/MY PORT is a fully automatic auto-focus camera including such
(automatic) features as automatic dating with highly accurate digital quartz mecha-
nism, automatic winding and rewinding, also automatic film loading by a micro

motor and built-in flash unit.

It is not only furnished with the high-grade black finish but also made compact
and thin with retractable lens shield optimizing portability and operational comfort.
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- Thermal Print Head with Line Buffer Memory
RICOH RH-B48-02
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ABSTRACT

RH series thermal printhead, which incorporates direct drive circuits is an
improvement over the well received existing line and attains an 8 dots per

millimeter density.

A newly developed bi-CMOS LSI of a reduced chip size and high density tape
carrier mounting technique have made this new RH series possible.

Main features of the series are as follows :

1. Edge-type configuration for more compact design

2. Heating element of 130#m in length

3. Newly developed heater elements achieving a higher reliability.
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