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ABSTRACT

A spoken word recognition method by BTSP (Binary Time-Spectrum Pattern)
matching was developed. Spoken voices were converted to binary features and
matched linearly with binary patterns in the dictionary.

Without using the DP (Dynamic Programing) matching method, our present method
has a simpler structure and a better capability of absorbing frequency deviation on
the time-spectrum pattern. Therefore, this method is expected to be applied also
to speaker-independent recognition.

Two cases, speaker-depedent and speaker-independent recognition, are considered.

In the former, the recognition rate of 98.5% is obtained with five males’ and five
females’ voices for 110 words using individual dictionaries.

While in the latter, the rate of 95% is obtained for the same members using one

dictionary created by superposing the patterns of these ten speakers.
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Recognition Algorithm for Handprinted Characters based on Stroke and Background Features
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ABSTRACT

A recognition algorithm for handprinted alphabet, numeric, symbol and katakana
was developed utilizing both background and stroke features.

For the recognition two sets of parameter were used: a convexity feature for
classification and a stroke feature for detailed identification. Our own algorithm has
achieved a high level of reeognition ratio (98%), and total volume of templates has
been found smaller compared to that for previous methods using only one feature.

Another advantage of the algorithm is the capability of extracting strokes. The
recognition ratio by conventional algorithm, in general, decreases sharply for small
sized printed characters. However, this algorithm shows quite a high adaptability

for such small characters as 10 pitch per inch (the ratio being 99.97%).
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Kana-to-Kanji Translation Method by Bunsetsu for Business Letter
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ABSTRACT

In order to translate sentences written in kana into ones mixed with kanji,
grammatical treatment is necessary to some extent. We selected an input method
segmenting the sentences by bunsetsu, and defined extended bunsetsu to avoid
operator's ambiguity in bunsetsu boundaries.

There are two types of expressions in Japanese sentences : one is of 'dearu’ style
and the other is of 'desu’, ‘'masu’ style. We investigated characteristics of bussiness
letters typical examples for the latter, and developed a high performance kana-to-
kanji translation algorithm.

As the results, the translation ratio is 84% for test sentences using word frequency

in newspapers and 95% in average (100% at peak) by operator’s order.

1T & L & [

AAXHEBC AT T2 HEIE A ORL NI hE
BIEIRhTETHWS, £OFTCHRATADLIELDOEE
B CEZHAE D XCERT20W-HD 5 HAETE
BANEE, BEY LABDLEMRELENRERED D
W, MIRY BRRTY bick b EKECD Y A5
AL LTERETERL, Y BITX ) XEBIFRFABKE L
THEIEARBE I ¥, FOBRIBILELOHFRALE

* FfiAE E#R AT AHRE
Infomations & Systems Research & Developmoent
Department, Technology Division

Ricoh Technical Report NO. 11, MAY, 1984

HBECE S T3,

XEERBHORAEFTLEBATNETIL, 7)) =74
vy PEFRA =T 4 v + EOBARTEADHANREI
nTW5, RELHTT, O—XFEFRMTHATA
DLEBRT %D, QEFEREL P OCHEERML TER
TELD, OXEHBEMTHAY AN L, LERSZETF
BT 5L 0, OXFEEXEELLAD, AL
BT TANL, BERERBLERT S I D, OXFHER
El LT, @i\ LTEEO AN DODLERG R EFT
THRT2HLD, D554 T R1H5, —EOCHBRES
V=54 v b, ThbbLREXFUSNORMEBERA L
HLMBEET B, LhL, BB ZHRILF o LEEE

21



DHBORBRLAEIC, HERF LV LIEIRATEREFEOY
BULER % 405 % O R TN AR 12 Bl 7z ot
L, BE=HRL, MHADHECHEYY ) HTAE
L L, —BRICIITEREREMTIC & A BEEEM L nE
AWML TCN%, F07c®, BEWMBEABEORYITEY
THOREREL, IVBBEOHRERAN=F 4 v ME
BT D, DEDZ EMDEEDIY, FHTBEX L
LT BN COBTMSGT R A B, IOHEA =T 4 v
PR TR X S BE L,

—HEERGR L BB AL, R, BEEET
s “ThHn” HEFRXTHCVS “cF, ¥1” #
TIIBREDH W TRE SRS,

EEZEOIEBINCRAVCDRLEE, HIoTEE, RS
NESFERINDEHFRHORBOELR F#HEL,
PR E LA RE L,

D THEATE %,
Befam X TO MBER S M L IZIERAK TH 5 A,
FIBL A IET 2 B 4« DFFEIXR D,
YR LIEROK < T2 ~—2 L, EF—x LERRE
DOHBIRE r KDL diTics T b,
BB HERT
a : 43x107% 87x107?
b : 71x107 1.0x107?
r : 098 0.98
X 2 iliE DIRM AR %Rt £ OMBIRER L
R=0.82
Lt b,
BRI BIEE LT, FBFERICEEE TS

AT, SBFELOMBRE, LhICAKERITL .
FIBAL DA BT R ERAE RO\ T 5, = "Nma
n
2 HEX 0K = 107
EBABEOF CLHEBFER ST TEE, HEELEL
EH, MONHELERELSBRLEFHREINLDT, XH
OHERNAC D\ TEI 228 B9 %A L1z, 10 o —
. g i = W
FECE L THBEFCHRORE L LTHMRTS O & ”
B L2 AXES 45 FlE b RO b TE Ui, g;_;g s
2-1 fHEED HEERSY H 107
HEBFR PO BEOHBRER S ALY R 1 R
T .
T D W BIRER 4 R LIRS IWH m - -
= ~bx
p(x)=ae™ ! a, b IIEHK 1) —
N FEESBEHBER (FEHFED
150 -
g
ﬂ( as e sssne . - .
= E:%ﬁ%ﬁ#h
— R A R=0.817
= FLBHEF 2
2100 - WiEB BRI T Y
= TENEFAET
|
45
AN
N
ﬁsw- -
Q
I~ i .
| . .
I .o
_ _,-\.,
0 50 100 1%0 260
A T4 (22852991 SR NEAT

B 2 fTEEOHEHFMOLEHMCHDOHEBER

22

Ricoh Technical Report NO. 11, MAY, 1984



TEghEE ‘¥ T, WiEshgE T3, AEBEE
“RnT ST BRI —E L bR TR A,
FOMT, BM X TEME S e BE CEH L THED
TR WEEI 7oV

2-2 fTEEOEGERsY

M 3 CHBFRHOMBEOERMER S ML R
BEofgki s,

T DEERERS R D A BRSO MERERS i & [,
BESHAL)TEUTE %,

BRLIRERDOE AT A—-2E, EF—x LARKRRE
DHBABE r ¥ BHHRLO TR EN KL TRT,

EHBL  HEER
a @ 21x107° 7.7x1073
b : 48x107* 1.1x107?
r 092 0.92

O XS IAHERE L R, MEIFFECECTRE R
o TWABR, ZBRMEHIET 5« OFEBIIBWICER L,
blesic, FOIRMMEREGREIL R=032 &7 b iR
THAHZ EDRbhhb,

BN BSOS E LTI EBXXFAI TR E s T
—BRBFERAY+ TEYER “¥37, TEYHHAER
% “¥L” +BEPBF “2” A inEREE T
ED O N D AEMBRCRCIE—E S HBE, HfiR
XHhTEMD, TEBERBFERBRERE “2” +
BEBEIGE “72”, vEBERRERAAY X7 H{EXRB
BE e B’ ooy XEBERKIPCI—ELH
HLTWwisly,

B SP(x)
%
Pl

1072 ” —
e AL A HE

%

IHBLEEE P(x)

—
(=]
]

@

107

1 10! 10 10%
SENARL x

Bl 3 MEIAfEEERER EHFHO

2-3 BESIUXEOE
RBELSOSEME LT, BEEFECHEWT M6,
(2] OFHEEMLOBERFCHE LTI EE

Ricoh Technical Report NO. 11, MAY, 1984

&, BIYBECKOCTRERO NE+34), BFEOA
RARERAFO (B0, #HEBFEO PLEFS) F
DELBITE R EH

FLXABATHRS &, OFBFOET &1 ICE 69.3
%, O (BREFERL *aUXH28%, OBF
LR EUNE 14%, @Foft (FRAEFZOA, i
BEYET) XHi265% &7t T BHU EOTHAE
FERLYLEET 5,

3 MEDEEILE

DA RV — XL —RBOXH” OEBEBET S0
X, A ABELEbLRD, TIT, HLBEONHOD
DPRIERIETES L5, kOISR LAXHOESR
1T p e

1) #&HXH

—EVEYSUXE T, UToRELHF2,

[<#HEF>) [ HME>] <HuBE> U<ER

B> {<HBFE>

Bz, R, H ERVAS
ZEi < HIEE+fTERE
22 1Tit - BIRE+HHARE RS
AT B8 - HIE+ERE
B RITHE - BHRE BB ERE
E Y - HIFE+HIME
RS BirsE+ B
A R AT B ERF+ B+ BILE
+iZRF
(2) [EHLFESCE
BB (N4, fihE) * EERODOHIMEE L
TELrs
Bl BAR, KR HiIRE
HBARK, KR - BIE+HERH
N5 EHEF+ AR ERH
(3) A 3

XFFI DR FH A BIRE B & RieT,
(<EFHFE>) <HFIH> (<ERFE>)Y <K
JBEE >}

% 1, 15, 1000 HILEE
1009, 60% BLFE +iZRF
5E A HILEE + R + R
53 8 BEIARE + HOLEE + R
(4) FofhoTH

#y, K4, B52a8TE. ZhHbOXFIH
Hig Lo r EE (R LR d,
(<EHFE>)] <HEH - A - 571> {<E&ER

Hi CCT< >WRHEEYRbL, BBCERYRT. { I°
HEIAOEOHLELEE nlETCHETHZ L2753
U JERAOER, ZOXEHFC/RS TRV EETT,

23



FE>)T {<MRFE>) )

Bl ABC, 71, + H3I3E
ABCix, +& BB+ BE
4 | oK R

BARFERIAD S RIARA LT FN 2 BE RS F
SNCHEHL Bo LOMMEBBRIIICE & » BEEL L,
REFEDORINTIT 5, R4XZohrrid, UTFTH
BB OB CHBIN e R B 5,

4-1  ADXFFRTRE

ERERE AFTCANILFIN 00, FRESRERDX

FHOmY HLETT 5,

L

S
E22%i11%] AL — 7
s B! DAN

S 4
D

ATILFH
i AL B

AR Al
A HEE S
it

]
EIN

B 4 REEFERLEOHH

24

BEBRNRE T2 D 0L, ADXEFROFLELL S TH
Do XFIIRD RS, HE, LBEORCRELTAL K
To BFOECRIEGFERTT, ChLOELVDFHIC
HRAETD AHIUE, EEEE, BRES, HEEoMEY
15 L5tElr ey 5, BRERATS NI WBAIL
WAL T 5,

TOff, ANV~ 2DODMALRERCHIETES LS
BEORE (Bd) #AE L, EEBIEEL ST 5L,
ANXFIN R 2D E EERENT 5, ¥, BELAE
BIRER XTI 5 &, ANXFSbo ASTERS #EE4
AICRET 2 L S efElie vy b5, fofEEicoun
T, FAETH 5,

4-2 ZTiREHHEH QS

NI E, ERBE, BHORD HLoMKEBIESY
HAaGbhe, BRNGEFETH ERBEFHYER - TR
T5,

NFFIREIERAN R LTS & BEFRO B LE
e D= T—HOWE 1T 5, BT 5 HEOERY
HUEFL, LEOMEZX~AS, AR LoBWES &I
BENRETIRE—BEY 2 EATHERA L,

BRI ELTFINR, BREOBENGER IR TV
ERIeTRRIY, BBEOMI b NELTEEN, #
MBEXT 5, BEOHRIZEHLEIL, BNELXKL L,
BN D, L hERTEBRA~, FEE BERE,
PR AMT 2 HEE RS oo E1 AR A DLRIER
DBIEE R T,

XFFNRE L BB A AR U GBS %, LB
ELTHYHL, BHEEBEBORIEELYEHE LI OERE
B ET 5,

BERYERT DL, HOBEDOXFINh &1 X% i
WTsL&, BHRERMBOIBF2ET L AR,
BHEHSFCONT, KDL 5 IR ONERIT 5,

(1) EEFOBLLE

FHOH CX, TEXRROBEEF ((k1, T 7

E) AEBCHE b3, BERhEEORRE&ER & o

BEBRC L 5HERBEORELM2 A 1ed, Th

L OREERBENANLFINORRCE bR b, #

| BEFEoMASHRIARFER

® HirzE

® v +HYIEsE

® " R

® n +ERF+EE

® | BEEF+BEIRE

® o+ n HfTEE

@ "o+ v +EE

o+ n 4+ n +{BEE
® | F1EIEFE2HUE

® + R

n + 14

Ricoh Technical Report NO. 11, MAY, 1984



BE»AUHEOMRELY Y ELET D, HL, IO £ 2 BMREOSHE

BEr2T5LAEE0ENTESL, s, O —BETE - BEOYEOKE, HE
EELTWS, (B, TREWV] 72&E) : Bl %5 - Bk B, B
(2) BHLoEEEOEBELE ‘ B D, BN
WRORE—BEC X B MFEOR) W LT, B | Wi o HLL KL
CEbhBRELOBVEAS TS, LHRMLY | i e
RVCERD D &, The@EEI®D, £IT, HHE © ERLE o B Wh GRALE
HE A0 < BT & B A s, BB P O A N
L, BFEOWRD H UBF Mot LT T 5, W4 A&, FF, KK
B, EBLETIIAN Thzed)l e, T2 5], ® HPE o BRSO RE
g5l fn&% M) g% . E&E - Bk, ML
4-3 BREBFROEE W - KB, AL
B i AL TSR E O T RER TR i IR S 2 1T @ =2—P—FF - -—F-REHK-BRLPE
> TWBHDT, ERARELATFRBLYHRTE, fl. Hgs o - BOK, A
B BEEa W~ 5 HEC AT RBE YRS TE 5, ® *ofb o BSIE & RITIFET
FRESURNT, BN TS LT, AEREBELH Bl. FF 8, 100
PERDHTENTE S B, TLCHBRTE 5 ¥ TITiL R «+ ABC, TEEE
NI = K& - AR-Y, =2a~—A
Eblly, £I T, RAFRELOZ LI TEETD
L, Lo RMEELAEFBHNAEEYSMTALD, ZOVv
NATHRV — R EIR IR L AN TH D, &E) I Lico FRBMBOASEHER /LN, BX
OEBREFMARAINT, REFUEORRARILL EO—ETH LR, BHE, TEBERCED. B
B&, RD2O0DFE TV, ThUEOATITHET ERICIIFRDOBEC L 5 HBIFORKATEY <
LEMEELS S LTV 5, XN
(1) ERIER DS O
FAURHE LU TREDRLLIAERTHEYERT L - i
Wi, FURE LA TEEORD I UIEF4 5| G B (#1)
NE# A A BEY R REBHCHML, A v —% ® MSEAER - B @U, B, B2
HEDOBRHE EA LGS, BALKMOMMY BT %, @ AMEEEERF o CELLEC, 3055
0) XEHBEE~OER e e
RELEINELAIBELEFEOAAAHLE AR ® BE - B, R, BN AR
PERBEREFETHFELE LT, ATILFEFEZER ® BB e ZEDET, Il BTOE
BHEE LI BB Si 16 1 TRl s B R © WREE o TREOBD, BREFDLED
FRUHEL LTHE L, BEFE L ORBADEINIT,
FBHZORM L E ANXFINEOBEXT, L (3) 4= pod
—HTLHLORBHIE, TORE LOBRITFINEHE B 73 AT UL AR L i h 5 BB L M TR
ELTEREMET o STEIR TR Lis\ o BRI F R RS AT 5 B D
SN HOFERIFE BICEFICHES ¢ 5, BECHEL, fAGbeicl sAERBEOREY

BOMZ 2 X5 Lic, BEFLEMABREE DRV,

5 b
RRCEAT S0E XER EOX O Dflic, EE L, M 58T KT

MEORBIIRDO 3 MW OHR LTV 2, DbBbDOYBEREL L,
W B 3 MERE~OBEL, AUELGRE, ZEOSECSL
TRBERMEOE, —oOErRSE LHAEST &I L,
B HIEIEL D5 MCHEL, —FOUNLE = BHBADIDI, £5OBEFEYES. ChHOE
BEORERE UL, F0EOERORLIH L, ~DOBBIY, SHBECHMLTHLHAER, 55\ L
@ ff B = EHBRER, ROKINCE > TH 5o
BB LT b AT, BMETII AL ¥, AVE BCASERER ROHESER, *
R LTV, BIECHEL, FhEHEDHET BT 0B CTIHOXEARKLBE L, ¥ ThVHBERD
FHABEE LW ELABEL LTHRY, (B 20T, BCHETIEDERYH, BROEERE

Ricoh Technical Report NO. 11, MAY, 1984 25



® 4 ERNBOR

& B (B
© RIS - R, BRI
@ ATEBEGA - =, et
® BERELFAEEF - RAEX BRPEF
@ —HBERH - HMER, afRy
® ®“EHEE iy o VAN, wE AL
BEAZAERE - TREEK HKE

DREEL, TERFAFRRLOGHRATCIDELLT
WH R, —MoEREOEROSE, ERMIEXTTH
LT D,

Dl EOBEBEBUISCERY " P 2 EICIFER LT

x5 EHERONH

@ gEEAE - A - MBI
e MRS - AERER

@ EHE o PEEARE - HIIEER
< HIIEE - ERRH

BREE - RN

HaLEE - BSLEEE

® EmMER - BIEEE - AR
< AYEE - BERE

HiLsE - BiLaER

6 FFITIIROAEIRER DR

BRTIARORBCE T, EROBMIIERNKE
bDEBEHCHEET ST 52, WERMZEMILDL
hb, #2T, ROIBYLEFIXRETHEEEL LT,
BT ANBEOLVOLELTIIEEY, 7 VFLILHE
FILIBA LFER SN AEOBEVIRCES LIcBaL
HBEL, FOBRERRBEAERIND LR L1,
6-1 BHEITIRBREETL

Kb ICRERETFTAEZRT, UTRKRERETFLVOBER
BT B,

¥, BUBARESIICEEC, Tof@EAxs—L
LT, AZBRERLCATL, CTBWT, DOTESH
WEINDATL, kKL, BMEBEIABFAOES, HA
MarBELThb, DT, DOBRRLCRVT, 1]
DT THBFBEEDE AT, Fhikx—+1L7T, B
PRBLCIITL; CRBVWTIHBELYRET 5, K
RHBERBOXFIINE > TOLHEEIDANTE, Th
sk, BEZHKTT 5,

6-2 HEHMOEH

BETFARE T, —NEC 5 FERBRRE %
Rd2, FHREEE T X, KDL OCERTE 5,

T=T1+T2+T3+T4 (2)

26

L B. C. D. !

----- 0—11001---

5
0l S

e

H

il
Wum o

 iEE TR

A

B:

C: {T)é’mu
D

5 FETIIREERET

Ty @ #ERATFIE (D) AOFEBRRERH
T: : D—>B—C—D O FEKERHE
Ts : A—>C—D DR BERRH

Ti: BIFEOY K LIk Licke D FHkR
FEFR
T ik
Tl =AE(x)t (3)

fi:D ORFOFESHBRET HFHEE
E(x) : AR+ 55F 5 OHRFE
tiixFhbALE~ LT, x+ 1FIEHBRET

5 EEHE
'E‘%%o
T: %
Ty=f(3fta+hts) (4)
f i BEARST A5 (FOFILEL) ¥ T
D 1 DFHEHK
h : CHBMCEECKRET 2 PHNBERRE
4
t: : Ef, E&5| - BEOBEIOREKRRHE
ts : fHBEEER 1 EORFBERRH
“E‘Zb“éo
Ta 1% ‘
Te=2t:+hts (5)
"C“%E)o
Ta 1
T4= (TI +T2+Ta)ﬁ‘l (6)
m: BYEOH ) B LIk LicFHER
X 5 TRENE
T=(1+m) BEGt+3Tt.+hts)
+2t,+h ts) (7)
Lith, 22T ti=t, tr=at, ta=bt &F5& (a, b
XEEO
T=1+m) (H(Ex)+3af+bD)
+2a+bh}t (8)
EitB,

Ricoh Technical Report NO. 11, MAY, 1984



6-3 BEHETIROBK
R ORI O 5 b TEMRITIIRD AAREBEIRC X
o, RELE®H® 5T %,
D FvE AR
BRT5EY 7 v £ a2l LR o B o5 %E
SOMEE (E(x)), BE#ERE (D(x) ZRD L,
HRE (B(x)) kA TEHT %,

E(x) =iZ:2 Xi Pi (9)

xi: FIEE
pi : BHINE B CHERARD T L HEE
ErEERZE (D)) 11 KA TRD D,
Dx)=vE&)—{EGO}* 19
SVEAERCENT, p BEAEIELVDT,
RNNLKD X SEHTE %,

EGO=TEx )

I: 7IFBH
ZITC, I=212 L LCEHEBE TS L,
E:(x) =107
Lo FIRBR LIEA, i 10T F B OFICHERR
BRI+ B ERFETE B,
BERET,
D:.(x) =61
ETtB,
2) BEIEERK
B TEL AENCET L ROBERRDIFIES
DHIREE (E.(x)), B¥FZE (D.(x)) FFERCHH
T %,
HOWE KOLOICERTE 5,

E.(0 =2 % P(x) 3

Px) 13, N1 OHRMBTRINIHBERTH 5,
RO EIFRIL,
P(x:) =4.3x1072xe™7-1*107 "y 13
XoT
E.(x) =15, Do(x) =14 & 705,
IR Lo B4, T 16 F B 05T AR
THZERMFETE S,
3) = MR
LR X S ERTAIRYBHEIRCTI T2 Z LT
X, RERMYEHRTE 5O THEERBERCT 50
BREV, 1ol L, BEITFIRDO A v 7>+ v AERER
T5E&, HVHERYBHECR DR 2V, ¥,
WEEE A Tn SR 2 — A Lo b OISR L,
VD EDODFIBBCE LD, TR, LRV A7 4
AT ERTIIROMHE (Ex(x), FEX¥EMRZE (Dn
X)) HEET 5,

Ricoh Technical Report NO. 11, MAY, 1984

En(x)=26, Dn(x)=21
N 26 FHOFITHENRS T5Z LA M/FTE
%o
¥t, BER, YOFER L (T TR &
=5) ERATIEY AW ESEOHEE (E.), B
#FExE (D.(x) *ABOFETEHT 5,
En (X) :50, Dn(x) =37
F 50 F B OFITEEAR DT H L AMFTE
b
4) BEHOLE
PRTIER O FHERREEM T, oV T kg4
BB D, F61wT v A ARO T &L L
% Ti OREATT, TR EYERERE KT S
&,
CRIARKERL - SR = 1:051
CERABROREER T, XWX = &AM
T& D,

® 6 FHBRERRO L

O K
A N - ) 1.0
B OE OH OB R 0.14
oM OB W 0.47
£ B B K 0.24

K - EFITFIRA OB ER R O R

7 ERLATLORMKE
-1 B 54

AT AR ENR 6 ICRT, ¥A7 4l MELCOM
COSMO 700 I _kizfERk, TSS £~ FTETL T
5o fERREEEIT COBOL #*{#fH, HJBWMELETICR
T, EEvyRE, BEFERIRTIEKRBE T 7 1 v E
BLTWS, MTEEFEOALFT,
ADIEEET 4 A7 VAWRKNBITHo HAMTAE
EF 4 ATV, RUBRET Y vEEFER LTV %,
-2 % BE

AT ADOBEYK8ITRT, £ = 2~ HRTEHEAE
RO T, BEFRTOXEBOLERBEY —AH LR
LTkH, FFAIRR )T EOH -V A &FICET
EHANECTEEBRLFINEETE 5, XEBIEHRD
BEA A - SERFIICRT, AV —F— X ATOBK
KBDIELXTHIENTE D,

27



F 4R F4 R X7 ® B 9 oM@

1L AWK A % w
2. ISR 1. MSEEE® | 1. —jEEIrEY
AT 4 A7V 1 S (AT sEmEC 2. B
— /7 FAA T PR 3. BRAH
1. AIEK / ST —T ) 4. HRE (1~45%F)
2. LR B. m——BREE
% R o CEEE | 1 BVEEERS
7RTT A HEEI | 2 HEFR(ISERERLAD)
571 b . 3. TR
RN 4. HEEF
- N, 5. ERES (38)
7)Y g ey AN FYRY g iigié;%) ©
\ . 5 3
1. 2883 1. 2 4 AR -
2. T % o CBEE e O S. P F | 1 HHALEE
' 2. HEABIEEE
(ZHiH 77 (BT — 54 (Frxo PRT—2 |7,
o ' N . 1. = 1~4
KU HriEE) RUZD#ET]) BRUGHT—4) WS g ( )
Bl 6 A5 AR |
BEL-W | =T H A | ® 8 ADMOIEERM
T A _E"L‘HL 5@[&‘\ Fzio WA &8 | e T ® ﬁ"“'gﬁ;&% ............... EBEOTBAS
= = ¥ FEHT | L. ?ﬁﬁ w H s
RELE B RE | TR B | R s ® EHAREREE - EERAD AL
X(6) | x(1) | x@2 | x(1) | x(0) | x(1)| x4) | x(1) |} x(8) ® SBEHIRTE e ANXFF e EDEEAS
= — ',__E_ -sg/\ { = 2 25_ \-j:g
(543554 1) ® F-BH zzwaﬁjj - RBEHLILEDOA
B7 —HBAUEHEO Y= - FPARA ® BPTEEREE e EPEED RO AT
® FEBEBRIYEE - KB, HiERmORT
- . 75‘7??3}%5]27}&7\72} . Efﬁﬁﬂ @ ﬁ%&?ﬁﬁ """"""""" ﬁﬁg@ﬁ‘ 6%%‘&’:&02\&
LR | o £ 3ot IRE DRI
o . ° IYEFHESE v eveeernnreerinns AT 5 B RIET
B St | el BT \ (1~45%)
ROEER, ® BEEBIYEE B FHARTAS
| [ |- A7 >yl (£ = o~ CHFHES)
7. ® HHTERIEE BARTFTAD LI CFFIRE
- 2RO, Hit ki
L N T @ - FERUEEE A FRAT, —EANEDAS
E— FOyH#IZ
B8 vAF Al

(7472719 VERIZEBAN)

T Yo vy 1] (77> 7y sy X—HH)
________________ -I QF 7T 77> 7 a Yk
V| @F— FERRE
TFIEISENF ]| e
ANWEIVT ) @~@n— MCERE -HEE

F7v b @~ O AEE WA EIR
XFEX // / LR, KIEHER, FATEK

B9 EFREFOEE 2 —

28 Ricoh Technical Report NO. 11, MAY, 1984



8 ERRRLEER

8-1 T

SRR L L CEE 21 BB I bAT,
EEBR ZRDB% K10 1R, 1ERD ANE,
BUORUXA® AN LICHBEOEERERY, AFEERE
ETHHBO%EBT 5, ¥HeT, EHOEHAFE
FED WHESIRMC X 28 A, FH83I% ¥E T 5,
AULPH CEEILRALEREOXE AN LSS, &
BRI 0% M LHEETE D, FHREMIES T,
AHEEERCL > CTHREOH I B LI 25, TR
ERBBRYBWFIELTEIDIS L DAH B, Ff
DMKl ETRT) 0ok 5k, —HEETHIME R
BEIRT, WEXRIICE2 2 HEAEE LL, Bk
BTl & by TSHROBEE LA 5,
8-2 HMERABEEEDME L

BHELO LY 0EHEY T VA2 L (E10R
T, PR & ERBROBKETIIEREL AT, BEK
LA, kgL, FOREREKENERT S 1y
BeE Lico

(1) BERRITIIENOKRFRHE

F£111%, E£10 0 10 XHTOWT, THIEK L,
ERBROZBERTIRY A, BERTIIRNOERE
DREEBP A AR TH D, £l ab, LHE
BRITPIIARERE & el 5 &, BRERRE, 0.56 f5iCH
PLTWDBZ ERbhb, IRt 6-3 TR HRE
0.51 fF123r\

(2) ZRERFFH

#1211k, £ 10 0 10 XEWW>WT, FHAIBE &,

2 H

100
98
96

£ 9 BHRHEZD BVH (FBLOBE)

B oMW (IEfB) (#EbH)

- FEEERFCEL ® H#EL — FEH
LUCERIC 7250 ®@ TRFE — Fh

. BERFENEESCEL © #EEE > MHE
LTERC 725, @ £HB—> FFHC

- BR—HHR LD, X ® &< - FE
DRVCIEMER & D0 @ Bk Bk

. RELOBVWHEEOE ® X - R¥
SMBZ X b, BB @ KO - EEOD
ﬁ;fﬁm&h:bo

. BEEFOELAEC X ® £LD — BELD
b, ELVWEREIDIZ | @ #Hrd — BEEDL

BB, i

LREoEH 3~ 5 OFE, XHOEHHEANT, #EEXIT- T
5o (BBEE#R, HHROBEZERCE) HL, XFLsSOE
ANUIBE, ARV AES, BR1OBE, Thl %
BRFCEGTH LT, [Tl k& LAFICHES ELT
> TWB,

= 10 fhH LA
No. | T ‘Nm] ¥ &
1 | X x| 6 |80 b
2 | kEhELEA] 7T | B & i<
3 B X hE| 8 |[HR #H o
4 |[ERVREL| 9 |2 & %
5 | mLEFET| 10 [ RLELT

1 EEE RO
AL 2i01d
F1H95.0%

94
92
90
88
86

WIE AR (%)

84
82
80
78
761

s L H(683.7%

R GV SN W G ! L

1 2 113 4 5 6 7 8 91I0111213141 16 17 18 19 20 2
XHES

10 CEEEBRROHRD

Ricoh Technical Report NO. 11, MAY, 1984

29



® 11 ERTIRADORERE (B - BEEE)

au

NO. .| E
[ 123456789101H2

IR |46 | 83| 82(234/33 /79|46 45(48(86 782 1

SZRIRERY | 25(53|56(118) 11|37 |25(24|26|52] 429 | 0.55

2 WL AR & R0 b ik D HBEE O MR % D,

® 12 2BFRE (AL BoREH)

NO- = [EE
. 12345678910.:Jrﬂ3

WIHARERK | 67(538(335(351) 46 |198| 67 [ 60 | 73 1184|2919} 1

SERIRERL |37 |365(196/225] 14 101] 37 | 33| 39 678{1725 0.59

EHEROZERITIEL AV, FEOLBRERBET Y
FRIRBERCH B, F1240 5, ERERT, TR
& HET A b, RN, F50.56 S EA L
TWBH T ERbhb,
BEo X s, BRINCEERZER LICERTIIRLH#
AT52 LT, YRDb DL B UL BRI %
EBRL T3,

9 & » Y (C

PR~ TE L 51, FHEFRIXOMFEREICE
DE, OF V- x—OA[MEBERT LHXMERDINEK,
QOFBHH TOTHRRAEEFR OB LLE, OFHLH
DEBRHFE L L MDA BEER, ONRFEOHABE
wER URBERHE Y M R YIR, X o THHS

30

B x OXEEEREEFTERIRYFEULT HIENAT
Eloo FREBEBRVAT 2ORMFICL - T, EHLOHH
WHERIBEBTEA L5kl SBIX, Thbofk
BEyE@c, X LWCAREFOADNHAOER % LT
FloWEE L T 5,

EBbhhiehich, FHFCEL, B EEEYL
T W REHEERRFA) Mt eE, KR CHBN
W W BAR B AL B o L E T, Tods, BEEER
X, SHEOHERTC LY, FHREEFRYFIAZ
EE RS b ALY Al

B E XM

1) ER, BH: KREXOETR I X~ FBRLCOWT, LK
TE4E5R, 39, 4, 659~664 (BE 42-1)

2) M, LR : SHEBC X5 5 EEEER, NHK S,
25, 5, pp. 261-208 (1973)

3) AT, L, R EEARBEY TR AT A, HFRL
®, 15, 1, pp. 2~9 (1974)

4 %, Wm, FE, KM =20 X5 ERER b
FEW AT A, H 15 EIFRIFRNITRES TRE
40~43 (1978)

5) #H : “EXHLEI~47, ¥ 58\ (B53)

6) “RICOH TECHNICAL REPORT 1~6", (1979~1980)

7) CEPMES CERR DEEOINER”, FRMR BT

8) &M “FUPMEENN FH =HE (H49)

9) EEEWIERT  “BETEEBC X5 HMo ERRA. FEN
R (PR 45)

10) EEWFER : “EFEMSC X 2 FHoEERAA (I, ID7,
FRAR (PR 46~ 47)

11) /K&, EEE, WE : BAREERIA > 25 A4 IROHA-1
SRR, HitTlRE NS-11279, BACRERM

12) /MEE D ¢ o EFETRC B B BEREAB O B, SR
4 NK-7593, BABERN

Ricoh Technical Report NO. 11, MAY, 1984



UDC 681. 3 : 621. 397. 3 : 655. 28 : 003. 324. 1

Fr4/aA-FAM-7Z2 RO TCEARIRLF IHA BRF R RE

Multi-Font Kanji Synthesis by Chain Coded Strokes with Smaller-Volume Memories
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ABSTRACT

This paper describes the result of our simulation for a multi-font and multi-sized
Kanji synthesizer which has following features;

1. Kanji pattern dictionary has hierarchical structures,

2. Strokes are represented by chain codes and

3. Size of serifs is automatically selected. ‘

In our simulation, it takes about 0.1 second to synthesize one Kanji pattern using
HITAC-M240H. Our present method has an excellent capability for generating a
variety of character designs (fonts, sizes and shapes) and also adapting to modifica-
tions with ease.

We have estimated that the memory is only 140 K bytes to generate one font
containing the JIS 2nd level Kanji patterns (about 6,000 patterns) with 64 x 64 dots.
On the other hand, ordinary methods require 3 M bytes.

By using our method, low-cost and compact Kanji synthesizers will be provided
for printers, word processors and others.
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FRBEABLELEWEST, 2 EYV A RTKRELR
AAMBETHAE LSO R IICEFERECERZT 5/
FoRFEXEZE L ThELbRWIEAS,

Lhl, &L LTRRBRFRTFA vEWIFHiEE
AT UM, ~— FEOBOBEE L EDRLD, KK
REAEVE=AF T 5 v XFREBOERRE~D1D
DT Tr—FThbHIENPEIND, T, KHAD
BELF—TADTF — 2 E 2 ARG THECHB LY
A YV ERERTEDEVCOIBHMD, XFOTV1 VR

DlE—k @2 T AIBEEEERA AR EMAAS S
FNO TR RE Y E PR ERE B UNE B

stk LB —k @2 FAICEEHL &R F AT EWAFEC
FHOITILFRER T (PR B E T BENE LF

DU — A2 T AL B AR B R4 ABGRBAFED

4848

WA o O T KBRS X A 1E (A P s e - fNE ke

Rk Dl — & 2 F AT BE B4 AT E AR EC
LT T I B Y RETE (IRt R - B N E

4840 Pl —x 87 A AR SR RS ARTEDANST

R O T LRE Y T A TR S B ANE L

40X 40 DlEr— A @7 T BEERARFARIENAGED

BEEAK ENOTARE R BIEEFHA L TS TENE LB

T 7K DIE— &7 TR A R AR 4AKIENAH/ET
FXOTLABREY#ECTFRAEERETENE LS

32X32 PlE—k @2 TR RS AGRERITAGEE

HEERA ST IR ENE S R FE EFIT A OB AN L
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Radial Distribution Functions for a-Si:

Wiz

Katsuhiko Tani

/\
o

E B
p-CVD = L 2 &R LD a-Si:H @K, a-Si:H ¥k, B X0 Sic>& X#E
o iT o lco MIFME T — 2 1 LERSHB RDF ##H &, BEe7 1 2R L1

(1) BHKD RDF 1Y —27 25, Si RTOFHEMKST, OB 237
[A] CEEIE0.06 [AD) 28 5hic,

(2) #2E—2nb, Si-Si-Si A v FREMBER, 109.5° CEMEE9.2°) : ¥k, 103° (167
CEBREE Y, BEREERREOMICL

(3) MBERTAHAOLNAES E—7i%, aSi'H TR HAACHREND S 70D 4.2~
43[A] & 48~52[A] # FhFRFLETE 200~ 2T, ZOHHED
BHILS v r VYV~ 2 ~OHEFORE & HHECBHEL, Si-H AXGOREE T
HEEEOENKE

ABSTRACT

Glow-discharged a-Si:H and c¢-Si samples were studied by X-ray diffraction

and the radial distribution functions were calculated.

(1) From the Ist peak of the RDF, the average coordination number 3.7 and the
Si-Si bond length 2.37 [A] (with linewidth 0.06 [A]) were found for a-Si: H
powder.

(2) From the 2nd peak the Si-Si-Si bond angles were obtained as 109.5° (width
9.2°) for the a-Si:H powder and 103° (width 16°) for a-Si:H film on quartz.

The value of the peak centre for the powder sample is quite close to that
for crystalline Si and with a larger linewidth.
(3) The 3rd peak which appears as a single peak for c-Si splits into a doublet

at 4.2~4.3 [A] and 4.8~5.2 [A] for the a-Si : H samples.

This splitting depends

on how H-atoms are bonded to the Si-network. The distortion of dihedral
angles is larger for the a-Si:H film, in which Si-H configuration is dominant,
compared with the powder which is dominated with Si-H: configuration.

T & L & [

Yot vy —ONBEEMR AT S a-Si:H
¥, —#%ic p-CVD (Plasma Chemical Vapour Deposi-
tion) EBIC X v, 7 AR LCHER LIERT 5,

—7, a-SitH BoXERET, ~v1F-Fvy 7 W
DRFEEM O HRE, BIOLOSMEELE M DR
WEhsn, CoREELAECSERR a-SitH 24
BT 2 RTORIIRE (CHBEDED ORI H BV P
RO FFRSL 3 kLo BME A 272, aSitH
D5 ARMEDT L7 7 Ag &L, CRN (Con-

* HRAEIAR T oS4 APEIER

Materials & Devices Research & Development
Department, Technolgy Division
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tinuous Random Network) €51 & LTHIbLR T 5
Xy b7 —7HEER LTV BP0 ZDXy b T —7
B Urgd o &k, RDF (= “8)
4> #iB3%L” : Radial Distribution Function) & X % ®
B TH B, LiL, RDF OFEH D dITiL, HZERH
DIENEFHTOEFHE A~<27 + +O WE L, Fourier
Tk THEHE BN LELTH5DT, pCVD
THIUE LT a-SitH ETiY, TORERFAID T30

1 BEFEER, TRORT 3OOV Y PRHTTELLD
BEve ABMEX, ThbOFT, 7T 7 AREDE
BE B BAN s ORI T ORRET S

~3A 300 A~ ,
R 7 R |

2A~20 A
FREREERRR RS
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p-CVD Tff#l L7 a-Si:H ® RDF BLTiX, &
DLIDODEBRAENLHLDTH S,

(1) Graczyk® !, 100A #E® a-Si:H % KBr,
NaCl EfR EcHEL, L3 ®iciEiRZ BBl T
a-Si:H ExEx, - hx AVETFREIT % 17
RDF ##H L7z, FO&KE, EREE (Ts=R.T.
(£E)), #AEH (P=0.3 Torr) TEE L7 a-
Si:H ooz, 45A o (Si, SO B FRIES
(staggered K v FiIZ X %) A%< RV &h (RDF
T4B5A WhE—20HD), TOE—~2% Ts O
k&, HBix, POETLYBYTLEMCDH
LT ERRVH L,

(2) Mosseri et al.® (¥, p-CVD #&EBt (Ts=R.T.
CAHE L ReED, XBEHEZT 7o, BHL
72 RDF O ##i# &% #+ 51X Fourier ¥ TD
B0 BEELRIZLHILERAD D, FOlkd, Hl
FETERVCEARORET — 2 XM Tl 5 Hik
BEoTwh, FOE, RDF © 4.9A fHfic/h
-7 &HERL, DX 57 (S, S REFRHE#EA
A£THERIZ, 6 BRCHENTERLYLTWT AR
NS Fy b — 2 %RES TS EHEE L,

IhBHDOER, aSitH$TSi xv rv -2, H

RFOBEREBEHCHERLD, LN T, B
S, BREMCEEYE2 LT ERRBE LTV 5,
pCVD & X h HEWH LicfEB L a-Si:H Eo RDF &
Hit, EREEcEEn5 2, XEEF T, #HEH #m
DEIXD a-Si:H EX LB LT HLDIE, CHhETIOD
FHETHERINZEECHT2RE LR A T n,
EE 51k, ERFAFEKR BT a-SitH BE (6 #m) *{EH
LEROHAF®RETSZ LD, RDF #XkD5F
WAL LD TRET S, ThEBRERMADEEET
MELERT 5,

2 % 5%

XEEHFOREE LTo a-SitH ik, & «m Dk
DEINEF LA, p-CVD TIXED L 5 BEWEY

Specimen

EBIT % = L3R TH 5, BT AL Lo XHITER
CETEALERLYRE S T8, ERFAXKY a-Si:
HiE o & LTV, ERhDOKILXHx Kigc
ERX DI ERBBELRD, LALEADL, 6m &
Eo a-Si:H #EALOWEAXBIIEFE TH H1cdIT,
ERPAEREEL ORI XBRIERTERV, £Z
T, EROZOHEAXBEXERAL, 2HEBELD IR
EFEL, #ENLOBILEE BT
2-1 & #
BTRND T — 2B OB - T, KO=ZEHED
%ﬁﬂ%ﬁﬁ L'f:o
HEA—ERFFRER L (250°C) © p-CVD X3
6um © a-Si:H I (fEB&MAFEL)
A¥B—p-CVD #EDOMNEE (25°C) ALK a
Si:H #%
RBEC——CSiHRK (Ver—OPRT L THLR
¢ 1))
2-2 X#EERRIEE
X#Eirehy, ERA¥FBERRKFOLBELHFHL
oo ZDXBEHFFOXRFROBMESX N 1A T, ET
FIAEABF@HE (JEOL, DX-GO-S), ¥4 77 2 —1fi
w2757 74D Johansson Be/ 7r A —5% Ly
MDD BE T — 2 % BT LBROHBEKE S
By, BELBE Ao RV ERC e » TH
ETAHADERD D, TORD, HEROBVHEXE Mo
Ka, (2=0.70926A) %\, [EH7H 20 7 3° 5 5 103°

# 1 HigEbo a-SitH &

RF Power | 20W
i sy y3 ‘ 0.2 Torr
it & ' 50 SCCM
HHEEE  250°C
M~ | SiH,

| BREFX | FEFOTERR
= B mEREEK
13 B | ~6gm
H (at. %] ‘ 2295

Graphite
0chr0m ator

Focal circle

R.S;-0.15mm

Detector

B1 547357 b2—-20NFER
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2 W E £ #
X-ray Target : Mo Kay
Wave Length : 1=0.70926 A
Energy cE=17.41keV
Power 45 kV 20 mA
Monochromator Graphite, Johansson Type
Scan Mode 9—20
Scan Range 20 :3~108
Step Width 0.4°
Count Time 40 sec

Slit Program D.S—R.S1—R.S2

14° — 1° —0.15mm

(q=2sin0/2=2.2) * TRE Lz, PIEZHMEYE2 T
To WM TORIBEOHERHE Y, B (20->180°)
FCIRT 5 &, WEEITDF ~ &% Fourier T# L &
D LZBESMBEROSHELAR LTS, LAL, S
PICTILEEEL S OBELXBRAME e S/N AMET
o T TEMAAOHEL 20=103° fEEFTLETED
REBEMEE 2 o, BANTIXIEVAY v FRicHh i
ZBETHZ LW LY, S/NZETHEXRLZ LT
RETHLHA, SEEFE—DAY » + RO T FEFLTCH
FE LT

JK, TEALT 7 ANLOWAXBIIEE TH 5 ki,
THEWE - HE G, SO, ATy T« AF
¥ YT, BAT y 7 TOFHRR A & A BEN
H5, (S/N HEDLDITIY, BEOEEAYITS & &
SHIEE L) FORME, BELARZ bW Y
—~ 2 NN DT, vy v ZER (AT FRR) 1T
FERCHNTHLIT A Z EATE B,
X@EFHDAT v 7« A4 VEF— &
a2 V¥, FMS8 (Fujitsu <Y =) X h @ h 3
(X2), otdDAvs—7 24 A (FPIF) 1 HF
Lico EREORIER, 20 213 725 108° ¥T0.4° A7
o 7T, FAT v 75408 L, FO
AT VIEREQOAEE Try B~ T4 AT ~T
Lice M7 » 75 ABFORFR R X OMATL, PC88O0L,

X-ray Diffractometer | Detector — Linear Amp.
DX-GO-S(JEOL) S.C. PHA

L= VAV

Counter

SAl | =
ITF SEE
Step Scan p
Controller

Floppy Disk

B2 X#EmE#rEts 254
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PC9801 (NEC <V a2 v) #A\TIT 570
FM8 itk v#lfAixh, 5" 7oy ¥— « F4 A7 1%
—~ 7 ENIBEEE T —~ 211, PC8801 THAM T &
NTEBLSET4 v b Y —DEXEL %T- 0
PC8801 TOMITZH %,
2-3 F—9 8N
BELEE 7 — 2 L » RDF %R, #E< 7 v & FT
THRDOEN 7 v 77 a3 ICRT, a-SitH #HE
D7~ 2 EPFEIROFIEC L » TR L,
@® BRBBizXx T, RDF 0%k L RDF @&#7
A7 e 75 5 DER,
® ZoFrrs7aiclbh, AHBRIVARCO
RDF #* %%, RDF D4 BiEx B+ 5,
® BB AD RDF ka3,
@ RDF *AVWRKA, B, CoOBEY BT 5,

Experimental Data
Lex (8)

_Film on Substrate

Subtract
Yes Substrate-Scattering

I

|
Data Reduction :
% Background
* Absorption
"% Lp-Factor

Lons (6)

|
Convert ¢ into q/
Lons (Q)
I
Subtract Inelastic Scattering
from Iobs(‘l)

L(q)
1

|_Normalization |

/ Interference Function /
S(q)

Calculate Curve

‘UO(QW

I Fourier Transform l

RDF ppF(R)

Analysis :
s Decomposition of RDF into Gaussians

* Simulation

Structure-Model

3 BARLIEN Y =7 AR LITR

3 ¥ S

BIEINEIBET — % [x(0) T, K3 Difhiz
L# 2 » T, Background, Lp-Factor 7¢c K O®IE, K X
OB EBRE T, HEHEE Los (@ (q=2sinf/4) %

2 73774 %7204 —%, FRSWHE PHA) X,
X#goHElh, /4 XERO BMTHERIhS,
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B2, a-Si:H BEKD Tons (@ 2 40RT, HELGHE
T =2 Tobs (@) 7 DIFWEEHEA S ZBREL T, Bk
BELHE . (@ &, RTFEILETFO 2 F g (G2EK
FOBEDY Iav—va vl [T (@ kX H#
BT (8 A-1 28, SARILOYWERERIIKRD
XI5 DTH B, a-SitH O L (@) T 2h0 ¥
— 7 R3H BN, it a-SitH OFRFEFIRECH S H
DRFENTFET HENT, TEEFRFHED 1. (@
HBETEERTFO 2 FMBME—FK T2, Lo T,
BRI DRERB S(@ 1%, BEOHERY ST,

L.

Slacg =
FRBETIREE O BFARINL TWALDR, qorw
T S(Q—1 Ehen, ChEFALTRSRA (@=22)
THBILRTFAZRE L, 2O L5 LTEHLTHE
B S(@ b7, S(q % Fourier ¥ (ff# A-1
i) ¥5z&ickbh, RDF 2Ebh 5, IFicd~X3s
Zy v 72D RDF %, ThoOFEEXFHH LEH LA
YDTH b,

S(p=A

16000 \
e
gLl g :
=Y Y
[ . B .
A B |
0
0.0 1.0 G[A1 20
B 4 a-Si:H (powder) BIT#EEAS7 ML
P : Ions(q), A : Compton &L,
B:viov—vavi#, C:A+B
S(a)
M
1 .
0
0.00 q [10&‘1] 2.20
5 a-Si:H (powder) DFu:EI%L
3-1 a-Si:H X&E LV c-Si $31KD RDF®

a-Si:H ¥k® RDF #K6icrd, K6hod 2 ki
Bz, aSi:H BREA—FEETH 52, HENTRT
B (B—indEki) v HBHED RDF TH %,
a-Si:H #3® RDF 10 2 &kilifgo A, W<
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HhORRRICE — 2%, Twb, KD, K6iTiT,
c-Si (AR AV TRRLAIE - BTk Ty, B
RDF #Eh TR L7 RDF OEHER L CHEREKR
ZonWTiE, FgA-1ZBBIhV, M6 TRLRD
X5 RDF #H\3&, 7ELT7 7 ADRKEEY, &
MRFFIREE & R & OMICERRNCAMBE ST A Z &
MAT&E D,

RDF OFHI&RD L 512 LTEDI, RDF #&k&AoD
iz ohD Gauss HIBROEE L HEL ;

RDF (R) =X ai exp(-bi(R-ci)?) (2)

BPN2FEEZ LD ai, b, ¢ XERET D, a-Si:HIBpKRD
RDF # Gauss Mg~ LIcHRIN TR LIS,
BN 2F|HEIWC LD r-factor 1183.6% & 70T,
BRIIETAEREEIIL TR D, FOBRS MR
W OBARDERL L ARETH DA, ERIBRIcEE
B% > Gauss MM OER L L, T\ D, TOEMAI,
YD A2 P ARG H q@e=22 T TTH L TH
Db R FR A4 UleZ LT X b, Fourier &
VOB X ED, B () OFEHTOARANT +

RDF(R)
70 T
60
50 1
40+
Si
30 Crystalline V]
20 Amorphous
10+
0 =~ ! ! T J T T T ',
0 1 2 3 4 5 5 7 8 9 10A
Bl 6 a-Si:H (powder) & c-Si (powder) ® RDF
i
20} e=2311
a=15.1
b=12.9
=317
159 Si(amorphous) gz%gg
) c=14,é§
i =14
20 5
~ [ X
10 a=371
b=10.0
¢=311
5 s\z:elxp-_\;bxfc)
0 V/\V/\/\ -
1 2 4 6[A]

7 a-Si:H (powder) @ RDF ® Gauss g#&E¥{l
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Be FW) EBRERE W>W. T FW)=0) L
% D% Fourier L, BB @) xRB)TEDH
Ihd,

f'(r) =f(r)* sin (We-r)/(m 1) 3)
TITHEr VA A~ VEERT S, T A—X
e BA w7 Gauss BHER ;

fe(@)=(Q1/vze) exp (r*/e) (4)
O EBE R L, We=27q.=13.87 T Fourier Z#
b,k ¥, Gauss fifg fe(r) X ED X 57H
CIERSTLES Wk =001, 01, 1 @2\ TK8IZ

10

We=13.87

T IVIII\W’II\VTTM”\M T
1 1
T r[A]
sin(Weer)/(z+r)
1.
r[A)]

Fr)=Q/Jme)exp(—1¥e)

1
We=13.87 OI

Sir)=f(r)®sin(Wc'r)/(7-r)

B8 HIHIFRIC X 25 MAEDET

44

KR Uico 7o & 2, EOBEAIBEHTH 2L LT
%, W. T Fourier #2135 &, K
¥ sin (Wer)/(@r) CIER %, X6 D Si#fEdH o RDF
D ¥~ 7iglt, W. T Fourier Z#% T H¥] - D o
BB E L T T D Z E R TE 72,

P Eo#EEY L5 25 &, RDF 4% L T187: Gauss
g Ete s U CHERBIR A LicWiBE 0B High #
DI ERTE B,

(1) aSi:H ¥#%D RDF #1v¥ — 74T %
Gauss Bi#g 0 b, Si RTFOFHELE 8.7, HA#E
AV FHERE 23TTA CEER 0.06A) 28 bh 5, &
i, 120 Si RFORBIREAERE KEDR
WA BNLIREETH L L5 CRN EF &2 HTH
BRTH D,

[2] 2 — 7Y T % Gauss HfEH B, Si-Si-
Si A v FEAED 109°28' 72 5D 6 E HFHE T2
o PHLEIRLIISBETH HVIFEHLELDOAWIR
BTH2, @5EOFMEX Mosseri et al.® & &
th, L LAKBRCECETSH -,

(3] Si kD RDF THbhiz$3 ©— 71,
R 7R T L5 a-Si:H MK Tix, 4284, 480
AxrhZFhepEETS 250 Gauss HifIcs

2T %, #3 ¥~ 7%, Si-Si-Si-Si B#cHL L,
T, 2TMA du DEEAHR) staggered E
($a=60°) DHETHLDT, 45A CH—DHE3
—~ 7 RNBbRBAR, TEAT 7 AT, 2HEEH 0
CHBEADDIDE — 27 OB AER D, 1
20 Si-Si # ¥ FTEH I 72 2D Si-tetrahed-
ron AEVZEE LICHEGEET L (K9) 2Ex 5

1st distance]

3rd distance [unity

T T T ’I T t T T 1 T
0 6}0 120
Cryst. dihedral angle
[ ‘ $a [deg.]
eclipsed staggered

9 FI3r—-7iigEeT L
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L, QEOETREEENE LA EABBEINL 5,
Si-Si-Si-Si PR 4.98A, 4.80A k73 EAKA
bo FKODIT7 hbRDBEFHFH 3, 68°
ABbhD, LidsT, HEEH da 11 38 <oy
<68 CNLBET AT LR D, LTI da=
60° (staggered) TH 5 1 5, a-Si:H ¥ETx2>
o Si-tetrahedron 7% staggered O L 7 H 8~

22° EIEE LT\ 5 & & AVHIBE L7s,

3-2 HiRED a-Si:H #EED RDF
W OB O XEEIHT Tk, ERCERFRZ A
Th, TeREHRMDOEELINER TE v, EikkED
a-Si:H A LOEROEKIELEESEB D oy, ZEiR
MOV EESHBET EHEEXER LT b
b otee K10 ART X 5 AS XERHE L(0) wxt
L, B2 EEEEE Toimesn(0) (XS X OEBE N

-\1\Imm+sub( 0 )
a-Si : H(film)

//M(sub)

R 10 HEihbosE.okE

L{ 6)

Irilm( 0)

LOBIEDOBETH D, a-Si:H BHHDOIEKRDEEME
E Tum(6) 13,

Iti1(0) = Ltitm+sub(0) — loun(8) -exp(— 22t /sin )

(5)

MBERDDIERTELD, ZIT, Luw(@) XERDX
DEELEE, tit a-Si:H EOEA, pitaSitH ED
BRIAR TT N CEMAERETH 5, KB, a-SitH
BEOMBIVRE £ KD X 51 L TERULI, a-Si:H
D Si v=os—%H, Si v=o~—0 Bragg Rt
MERRIET 5o Si 7=~ — A bOM Bragg KEHC
3L a-Si:H EhAbOHFEITEE TX 5D T, Bragg K
5860 wxt LT Inm(0)/Lw(@)=0, L7z, T, K
(B)k

exp(—2ut/sin 6) =Itim+oun(8) /Lun(0) (6)
WD Bragg KEBREXREL, R(6)7: OHREIR
¥ 1=3826 %187, ThEREWCAVT, Inm(d) 2
KE 5D,

ERFEEER LD a-Si:H Bz Z o FEvBRAL,
a-Si:H EALOEROEHIABELX B, ThrALT,
BEdRofEic X b RDF #EH L,

MRS AERED a-SitH 12, BETHLHLDCEA
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Rl TEHEHEIMET L S/N 2iE k3, LikiisT,

S/ /A X v_ADAN2Z LT, Fourier
FRICH 55 7o7o®ic, RDF OHMEITETET
Lo, HZEEOBEARODOS DDA b E—27 R
RDF O KB HhET 575, RDF 01 -7 %K
WTE—- I MBOBERLZLAE ot 25 LTHE
7 RDF #KX 11 &7,

a-Si:H ¥k o5Ha L Rk, Gauss HEFZHHEL,
BT 2~ 2%RE LT, BRIERSTTRT,

— 30

RDF(R

20 /

§ f

/
i
! i
( v !
/ i X \
K .o ) PR N
Y A e Y

0 2 4 6[A]

B 11 a-Si:H(6#m film on quartz) @
RDF ®DGauss ¥rfl

4 % =®

DEOEBERC LD, c-Si (BEMPE), a-SitH
BE), EHR Lo a-Si:H (@) o RDF HEA
HHTENE LI ST, SEIOERER Y, LT
Mosseri et al.®, Graczyk® Hiz L - THEIhI-ER
EEIEEITELDTHZ, UTIhIZOVWTREFL
WEe T A RET S,
@ HEWEo a-SitH BTy, Si-Si FEFRHERE D
* a-Si:H o 2377TA CEffIE 0.06A) i LT8E
Vo a-SitH BEoX#HE (MoKay) 3t 28 HIN
BENMESESI b REVI &, a-SitH Pl fE
MIENPBEET S LDV T LT, EiFE
HERE L7c a-SitH IR L h EmE L HEE TR
%o
® HERED a-Si:H BET, Si-Si-Si o+ v FHEMA
EA103° (D HEIE16%) LFFEi S iz, BK a-Si
TH -CUL S IV E 1095° (P H X 9.27) 2iED
hTkh, BROBECHKNDE Si Ry bV —7
DEIITKE
® RDF D#3 -7 OFHiAbEB LIS ZEEH
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% 3 RDF mhihEHLAEEE 52 —%

RDF
1st peak 2nd peak 3rd peak
crystalline Si
Distance( A ) 2.351(<0.0014) | 3.840(<0.0014) | 4.50
ACN 4 12 12
Angle(deg ) - 109.5(<0.06) 60
by X-ray Diff. ‘
N .
[;ﬂ a-Si . H(powder)
; Ts=R.T. Distance( A) 2.377(0.06) 3.77(0.22) 4.28 4.80
B ACN 3.7 11.1 7.7 71
%—g Angle(deg) - 109.5(9.2) 38 68
& | by X-ray Diff.
a-Si: H(6um film on quartz)
H =22at.% R
Ts=250°C Distance(A) 2.31(0.26) 3.6(0.4) 42 5.2
ACN 3.5 13.3 59 6.1
Angle(deg) - 103 (16) 45 100
by X-ray Diff.
a-Si ! H(powder)
H =33at.% L
(A) Ts=R.T. Distance(A) 2.38 3.7 4.9
ACN 3.5 - -
Angle(deg) - 35-45
by X-ray Diff.
a-Si : H(100A film)
H =20at.% R
(B) Ts=250°C Distance( A) 2.375£0.05 3.69+0.05 4.56
ACN 3.55 11.8 -
Angle(deg)
by TED

* A CN =Average Coordination Number

(A) Mosseri et al. 6)
(B) Graczyk 5) wx (

da BT E, WK a-Si:H Tix 38°<$a<68°,
HR ED a-SitH BTt 45°< $a<100° & 725, #
O A ¢a=60° A EAEC & 5 L, ¥R a-Si:
H Ti 8°~22°, MR LD T 15°~40° 7213 Si-
tetrahedron 2AEIEELTW5 Z Wi d, D% hH,
HEl Lo a-SitH TRk L <, —HmsfAo
EIERE R A 2 513 E A\,

@® —mEAOEKRIL, Si kv P72 —-2A0HRTD
BB LBRT 5, SiH: OfeEX, WA AD stag-
gered LB/ HOEEKEBALY K RET S 2, SiH
ORE TiRIEGAIA V. Zhix, SiH OREX
Sixy bV -2 HARATNEBYEH WCETED
e, fEmERL7 S Fy b V-2 RTED
7eDTHA D,

® p-CVD iefd®& L7z a-SitH ¥FKix, 2HE&EHD
ElIESINE L, HEBED DIV, Thik= 78
Z YRR VIGEWIREBICH D LBIRTE D,

5 & » Y (I
p-CVD 2 X b e Uiz a-Si:H BLo> XEEIT 21T\ e,
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)=Lijnewidth

EHTREE A~ 7 + L% L RDF ##H L7, X6,
Z® RDF % Gauss i@ L a-Si:H RoEL%
EE LT,

BiES Si © RDF T45A CBhHHE3 22,
a-Si:H Ti1 42~43A & 48~524 D 2O HHT 5,
ChHLOBUEY, Si-Si-Si-Si $i KT AW (Si, Si)
BETHECRIG L, & St BET2EAADOREY
TFoxHBET2EREIE—FKT %, 2HEEADR
BiX, Sixy b7 — 27 ~OHFETORE L EZEERL,
SiH. BEE 0L VERBEESCH R TIY, 220~ 71
$i<, SiH BB b 2RBREKETE, ThbE—7
HIER S, - OFERIL, SiH: BE Tk 2 atAoEEA
CHIB 2D B, SitH BT xv PV — 272408
—RELBEADHBAL b EE 2 bhb, Si F
v b7 — 2O HOREBEIREEMLOSFCHEHEL
B ERAMBR TS, 0129 L 5T, RDF D 4
~ 6 AFEIROFMIT BRI BIE LB HATH 5,

APrichic b, ERAFEEROKKIELESE, WL
hEXELCEEE W, T, EHfEHETS
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12DDA vV E~7 A AMEB T/ PMEFEE (k- K
KUY, B BEARY 5 2@) OBIND 7oy BB RS
l/‘fC. wa;-o

f ®

Al —BHER

A-1-1 BESMBEHK (RDF)

BRI (RDF) MBI LERIIKD X 570d
DTH 5B, H—h2%HHWENT, 1 °0EFES
Bz FABEY LI Lick 21, ¥ R~R+dR O
BRACHET ZETOMEE A RDF (R)dR TRIN 5,
W0 X, XBEFHEE NS RDF %#EH+2 @8
mrBNE 5, XEOAFE S L OBELBEICR LT,
Born B AEA TE, AfFE YoR), &I Fo'R)
DIRFEREH A £ FHFEE CEHEL LTIV, VT
R I i GO REBBEE Y TRt

ToR)=(1/vV)exp(i27Q-R) } W
o'/ (RY=1/vV)exp(i27zQ'-R)
T, 27Q, 27Q (X FRFRASEE, SELEOE
_IZMATHD, BELNZ P A qIXRATER IR D,
q=Q'-Q (2)
WEBMONR L ED, XBEOMERKILS TH D,
I T, (Q=1Q'=1/2 ARIL L, BELAR 20
ET5E q=2sin0/2 t7ch (AXERCHVWVIXED
ER). XBOFHE, HIAAZEXERTEREZA2HED
RET vy NIBEFEEST UR) THHDOT, #EL
RIE<Q UMR)Q>EFHBELTAHS :
<QIUR)|Q>=
=/W|UR)exp(-27a-RXER (3
A3)A HLEEIER<Q [UR) | Q> U(R) ™ Fourier
T U(Q) Wi@EnebionZ Exbhb,

T hbRTIE, BEMTONSRELLIELREDER,
aSi DX EFEFNE (FEV) oLETHHEE
DHRCRETHHED, DL 5 PWBEOAET vy LiT,
—RFOETF v e Ud(R) OBEBTHRBRI RS,

U(R)=2 Us(R-Ro) n

72720, RiINBEOEFOMEBERZ b A TH 5,
X@EEHERC LY BRI HERIL, HELXHEOHE
B IL(q) DAT, KR TEDLIND,

I(q)=|U(q)]? (5)
K42 AVEEEE (q) ORG)ZEBEEXTT &,
I.(q)=1/N)-S(q)n?|Us(q)|? (6)

I, nAEFEEE, U.(q) i Us.(R) ® Fourier

#3 aSi:H TIIHAR10~20at.% BEESTL TSR, Sik
HOBEFHO i3 28: 13 H5DT, #IX S EFCX
5 DRERMTH D, #- T, HEFRXFICITZETL
LR INDB T ER D,
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EBRCEFHEHRT, S(@) 12T h) o@D X 5
LT 28T, T (Interference function) & FE(E
hBBTH 3,

n=N/V

Us(q)=Q1/V) SUn(R)exp(—i27rq-R)d3R

S(q)=(1/N)iZJ§exp{—i2rrq(Ri—Rj)} (7)

WBEOH—N L EHERYHRETIE, BABLRE,

N bl sin27qR .
S(q)—HnS0 g(R)—rqu 47R*dR (8)

CIZRBEPbIhS g(R) 112445 Mm% (pair correla-
tion function) TH 3. g(R) A#RKD> BT, S(q)
-1 % Fourier T L7\ 3, q—0 T S(q)—x &
0 BASAV_ R8T %5 D T, Fourier ZHATHE TILIS
ZD¥EMES 1 D Fourier B#OF T S(q) »bRE
Lich D% S'(q) &T%5, S'(q)-1i1 Fourier Z#7w]
BELict,

g (R)-1=/m)| {8’ Ca)-1] S2ZAR 4 g

(9)

BHESMBEE RDF(R) i1,

RDF(R)=47R’n-g(R) ‘ 10
TEHRIND, LT, RDF(R) »BAdicit
1) Fourier BH#E 1T > Z LIt %b,

RDF(R) =4nR2n+snR§;’° q{S'(q)-1}sin27 qRdq
Ly
Ty S(q) & FEEOFHEWTHW% S'(q) i1,
Q-0 TOLDFWVLARKEE R, ThUATIERA—TH
bo REOFEBRTIE q~0 TORE L fTHHDT,
S'(q) % S(q) LBEXXAFLTLEBRNTIZZLOM
Z T,
A-1-2 T HBEH
WE N OMUEEILEE I.(q) ALTERAK S(
FRODIZILTOFIRC L 5, REOEZEH LI OMN
R ch 3,

SCO= g &
Uo(q) EFHEKNTTH Y, EER{E) International
Table®® BE I T\ 5, BITCXLORExY AV,
g2 T S(@Q—1 &b ZEnb, HBBIEEF N/n?
ARETE S, SEIDERTD q D ERIL, q=~22 THh
1o BEEIIX q D BB TIT - 0
A-1-3 FEBtEaEL

XEEHrERIC L )18 5 5 BELHRE O ERIE Lys(q)
(T, WEEES (@ EFHEBEHES LiQ & hbled,

Tons(q)=I.(qa)+1:(q) 13
FEEA% S(q) kDL, 1(q) 2HMbHHE
RdHb, ThIZE, BE LA HEEEE Le.(q) 2263
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PHEELS Li(q) BE LTz by, JEHE
BHEOERE LTiX, 4 AKROFHEETD Compton #EL,
q 2N DOFBEIB TD Phonon, Electron, Plasmon ik
TeERB D, XBEWTCIRBTRIEGTERD, FEMMEHR
HLAO T HEBELC I LN X Vv, o, BESIKT
i &L oKk %\ Compton BELS DBEDLE & D
EF B L Lz B2t q RO TN
BEL % Compton BEL DO LSRG BRI E Z
D,1® Z0MEY International Table'® ZB# Ih T
Wb, ThEAuvEk#Els L(q) #HEE L,

2 E X
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BEFERATLADNTA—9ERE
Design of Parameters on the Electrophotographic System

FENG /INEHER SEi RACHE  RE

Koji Hirakura Masaaki Kogure  Chikara Imai Mitsuo Hasebe Susumu Tatsumi

E E

“FF = v 2 v’ LRESBEBTEHEHY AT AORRBIZRWT, A7 20X BHE T
DICEEH 7 AT A0 AH IR T,

X, TREHENT_2HEEET L H2FHL, FEFLC L5 EMARBRERE R
BETHELHR L,
FETARIEHATAZ LI D FERL AT 2 — 2 AEBTABO AL DEEATFRICX
H5Xo5h, BBRBEYEELTSHRHDDO TRV e~ LORFTRILTHI &
BRI 72 o Too

ABSTRACT

In the development of electrophotographic system named “FF ENGINE”, the
input and output characteristics on the main subsystems have been studied in order
to find the constants of the system.

And it is confirmed that the calculated values on the model agree well with
the experimental results by using solid area response model.

This model is useful for the design of system process controll for the image

quality stability.

T & L & ([

BEROERRMBL, BAEGCEB Y A7 212D
WTDOHREIZE LSRR TETWE R, MRy AT 24
OB BROPTERE /LT 2 — 2 BB+ 8%
AT,

EEDIX “FF =vo v” LAY AT 2D
FARCRSOCTETEEETZ AT a0 AL E
DINEEET HIDITIE, Y7o AT ADAT 2
~ 2 ED LSRRI TRNENERF Lico RV AT
ADAMTREL, 71 VEE 2 B®E TRRD R, &
AELDRERD AT 2 — 2 LICRA R ED T,

*H 1 EERERET AT F 1 PR

First Research & Development Department, Reprogra-
phic Technology Research Center, First Reprographic

Products Division

B I HEEEEN FET
Design Department, First Reprographic Products
Division

B RIAES MRS AP
Materials & Devices Research & Development
Department, Technology Division
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F A VROV TL, BIREROBN 170\ B ERY
BERD S 4 vHEBCHT2H55EXR/AI, 71 v
DB BRI DLILDOFRY AT &85 2 — 2 DfH
32, NEED T A - 2 FAROSMCHIGA T M,

2 N"FA—5RFDAE

FE S AT ADART A — ZHEDDLE, T2
BELYHREC L TR JEAEANCEE TH S, BE
DEREL, YV OFAEBE OD DLV AT AL
LEGEBE ID OBRTHRE ST bR b, BENIEGE
BB CTKRD L SIZHERED T,

OD=0.3 okt % ID=0.08
OD=0.5 ot % ID=0.70
OD=0.8 o+ ID=1.10
OD=z=1.4 okt x 1D=1.30

{EE v AT 2R T A 7Y A5 A11%E, BX,
Bk, B&, 8%, S8 €5 7V—-=v7, BE
Wbl AR, T TIEENIERY T VAT LADET

() _2WELRIEAEOBEBBELERL, YV v FEEbW I,
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R¥#ic LC, BX)hDLEE T TORFFIREAR S,
B> A5 A DX ZFOIGECEET 5%+ 7 b,
K. Bradley Paxton? iZ X - TfThbh T\ %75, EEBHE
CHLTEDRBEAKT A0 ES hoRFE AL,
FARC X AHEETFROBE R b )M bt T,
FF = v vt BWTEFAKXOPOER LY ERIC LD
KD, ROTRETRE LT £ — 2 EHOI\WEHET
B, BEMCH L TeF L 1itEEYEAEIES, £L
TZ DR EBEOEGERE RO AT OV TH
HTH, HLEFEEART 2 - 20FBCHTEH VA7 4
BEDa vEZ — &Y S av—va VERLS,
2-1 BXYTLRAFTL

B 7 v AT A TRECRE L hiEe bie b
DY, BHEXEE VvV AXOFHETH D, HE A1 XDt
oAb Vv vy XOESEBIREIL - TR b S, BAR
CHERDOEND X, FHT2REGORE L BLE
DBRBIEE (FBR7 e ARE) FhbRkOBAL,
BB ARKBE R CAbRIE TRATED
Ihib,

E =E,(10-°P +f) (1)
CCZTE VvV XFff, AV v Vi, BIOTrEA
HEAREZ L BHEXECHATZ L DOTH TEHFK
HEES, BREEYy 7V A7 4L FOBERBEGIE, <
D By THREXhZ, 7 V7 —KEFEIThEELLT
FEROBIR EREHDO KERLHFENRTHRED

f=(E/E)op—w
TEFE Shd, REIREFTRRBER 2K LD
E/Es ZBIE L TRD L5,

2-2 BXGYTLZATF LA

B DO REFRRL, BECIIWONRREAR S, T
REND PEERCTHERTLHAHEHE SV 0D b
WTEF, WILBEMEOKRER COWFE L gLl
LOREYTH D, BEBEHERRLFELbR TSR, S
EEMNILHETHEREOERBRAEFELE LT R #EAT
o BMBEOBHBEM Vs HBEXEED 2KKAL LT

Vs=Vo—SiE+RIE? (2)
THELINB, 22T Vo LENGEOIHEMTH ),
ID DERME, HFO AT 5 58 EREBEE O
FErthdT5514 VEROBERNMDED b, (2K
EDXkx s LT Vs I 2 & & s 2 HEE
DYAF ATIZERBEH I T T Vs A4 2%
ST EL RIS T EidTv, D SN lEa k& L
Blcdic, KMEMLE BHEMOEIREVHIETL
WAE2 VESALDOS S VEEAEELES 0D
LT Vs AT HX57E 2 ACERXRE LT h
e biou,

2-3 B{YTLXT L
Bi&o + +— 7% 5 411, L. B.Schein?, A. Kondo®
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KB IVEBEIATVAACTRLEE b 7 —BEMIEX
BGEAET vy v VERBITAEELTEY, ZOLEIGR
BTiebbBRBENr OBOEHEND Do T ITHEMK
RT A =KD

By — THREE s

ROCHARERE P Up

F72x2—Fvv7 1Ga

Bg¥ v 7 :Gp

ZLTCHBH AT 2A~20D

* 5V TRER :D

BgpAAEER Dea (~ep  BBZERIFBEEK)
BB : pa

Fr—BE : TC

P —HERE 1Q/M

T EDEBTHDE VbR TWE, Y AT A0 BEER
ZE > BBERIAB LR & F L UTEE - <
TA—2RROBDEIND, TORBEBECHES L5
vs & TC B LTraRDD, VAT ABREST
Abitritvs & TC DATFA—2TRDHIENTE
BEEZTRL, Bt Fr—EMI,

M=y (Vs—Vs), M=0O (3)
TEbhb, SZTVe ZBBAMT7ABEMTH D, B
BROBE, K2V 7ALOT74 YEBOBRYEHRAT
L, OD-ID M TT 1 vEBDOIN LAY B <%
WOMNENRY RV ELSRETL2HBEANEL VA, L0k
1Y, Gp & Gu ORHANEEL 25,

2-4 BE - MY TATLA
EEHCSEBELD 5 W IE—HFE L TREGDOEL
S — R Ll L BEREER BEhbrr— i
BHOWEY L TEE LAEOREY L To T 2, K
DEDEEIRI v F—BEY M, £T5&

M,=7M (4)
LFELIND, TITYEEBRERLFS, 7 3ERCX
B L KDEH OB IE T, BT 57 —in Rl
TR E—EB L5, HREETIERE, MEE
L TS HNEBEEARRPCRARB I 2 5BERRIREND 5,
2-5 BEHTATL

HOEDEE -8B M, 52005 &, EEHD
EHEE DX "X v—UFAYEHGCTRETE 5,

ID=—log {107 1Pve kMp 4+ 10710t (] —e~kMp)}  (5)
CZTID, 3OS RETHD, IDIHT b —%
BRAEESE Lt EORFRE, kK IERBREZHRNA
FThs, ki, P Fr—DOEOHEREIREROEET
DS EXRRCBEGZ LTS A, ID0 LB —
EBEYV T VAT ARRED LEREME > TRRHICHR
FETE D, BEF T VAT ADAT A—~213, ID £k
FHEELT 20T b F—OEEEIHRE IR A
FHETHRD bR b,
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3 T4 MBREXET D NTA—Y

REMOBRAXITOBET 1 VEOBGEYELAT S <
5 24— 2 P ARCEF I BT RE R b,

BRI R ARE I Wik, XEEBE T, ARdD
bh, FTLTHHEIELM Ve 2D LR THDBER)ARD Si
& Ri BERNCRD DB, &2 TXREIZ T &
Vo b5 I ERA S,

31 T4 HEREROBEN

BHREROBITICY, AREREY 2AVWLHEEL >
—~ )= ER|EACTAERTLIFEE DS, BEBOWE
BERLHSHETIY, BREREOBBEROZAT
v 7 TH5, B, BEEEDEDRELEBEANCIHET
57—V =FROFAEFILHE 1D 5,

ANMEE & LTRWEMBEE RS % b >ER % KR
ET Do ATHIROFIATTRS OANERS A% 7
—~V=REL, B—DFERED 7 — ) =FEBERD S,
@OBE—TFEEOEBMBPCE L TERARERD 5, ®LD
O TRD LI D FEHOFEWEZ 1 » TIEZEDOER
LREE BT AL L. @BRBEHOLERTHECH:
h EDFEET 5,

BRAFAEO=FAEZR 1R T, BROFHIIEEH
DHEE, BBRFER CHARRAFTLTN5DT, #
WHEDOBRICOWTHET S, HKBERNEE 00 O
AR (/D) OBWMHHTIIERER E. 3k 5
zZbhs%,

E,=— {By+P(B,e?*—B, ¢ ) cos PY} (6)
ZZT
By=(e,Vy—04l/2)/{esl+2a(m—1)} (7)

B,= 0, ?™sinh PI/4P {¢ sinh P!-

cosh P(m—1)+¢q cosh- P! sinh P(m—10} (8)

P=37/2, By=—B, erom
Thb, =T IKEBRETHY, m—I=T, 1HK
ERDERTHARD Gy LRILIDTH D, Fiz, & i
WEBEBOFEERT, o IHBLERHOFEEXRTH S,
32 EBHEROHE
HETOAN AT 2—21%, Ti & &, T: & &, &K
BHEBE 060 T LTANDER DA (AY=10um) TH %,

R
-

—— BURZERH]

1 REFEIOK
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EBEOEERTHONLIEMSMIE, VVARIZF—D
HEBERBROLORBROEEMUDOHEL X T L, Th
LEXY 725 A0 MTF 24 v A5 M EREL TG
BORCEALLOEE YR TAHRI,

5A&/mm TH MTF *%*h¥h, 100%, 70%, 33%
ELIEEDBRSMETE LI, K21Z 200 um D 5
1 VOBRAGAOERY T, XEHANGED MTF 5
EBTT5E, 74 VBAREHECNCBERAL VLI L
Rbohb, KEDSA VEHBTEY v — TR ARETT
bo T0% & 33% & TILAX S RiH 8% TILREET
NELV, HoTIM1 vBEBORELRRELEB 1T,
MTF 70% % #EFT 5 XERORFHNERE L 72 b,
3-3 EABERFEMELERER

iR ORE)~B) & F - THRADHEGOHEY L, 5TE
L RA—&MGDORR N BB DRICEBE O & & LT,
N3 HEEBE T tBREEOEME, BEEREED
BAfR e R T, Fih, M4 TEREBAA Vo FHAEL) &
BRBEOHEME, K2 7254 vOBFERMETD
WTRT, M3 Ty b h#E@ELLTHF4 v ID
FEELWZ ERbhb, BOMELYEE LT, 60

~1610°(V/m)

100%
70%
33%

PESEY (um)

%0

200¢m

B 2 200#m 51 VOB ERRE
5A/mm 123+ % MTF=100, 70, 33 (%)
R AEEETH Do

P(Y,Z)

y

P (Y, Z2) 3BBERORTH %,
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rm ICERESI T, K40 OEBEM Vo lXhF i<
LT3 E= v 52 PEREEELR G, BHOERLS
BBRZE5714 vOoKRY Bl bW s DB E
EoTTO(V) CEREShK, Z5LTRRED V, %
750 45 &, $1=690,Ri=100 AERIC L hkDdbh
720

4 1T A—5 R

-1 EBROBNFIA—-SOBF

LD T A VEHEBBROER LD, Vo BkEDH, ED
BT+ 2 Vs RRELZOHBCE5 L 5% S &
Ri DREARED Ghiz, A1), @), G f, 7, k %

122%10°
0.6+ 420
a8 £
e Z
T 118
& 041 5
e 2
B 116 =
A ES
~ e
i~ 0.2+ S
114 #

0 1 1 |

40 60 80
KHEFE Ty (um)

3 XEBERELS A viERRE
(200 pm ~—~7 + — V54 VIEESCHT B L D)

N

NI 5k 122X10°
N

=

b

#Hoo4r 120 ¢
,:rl_‘!_g o~
) >
M -
e L T8y
N8 =
~ =
in &
- 21+ 116 =
X 7=
N N
. i 114 =
PN

n a

= &

6‘50 8(1)0 95‘0

KIHRELL Vo (V)
4 PPBMEE= VT ALTA VIBERE

(200 pm ~~7 + ~vF 4 VEECHT S H D)
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KR b bR, ik, BERERBKED E/E,
HHRDIZ, pik, MEELZEREEDO M, #BEL,
My/M bR, ZLTkix, ¥FEL kD ID, &
ID: DREAERL Tk %, M, ¥F(bX¥7t %0 ID
ZHELE)RICRLAS Lok ic,

4-2 EHIBING A —H K5t

¥9 0.06=0D=1.4 O#FET Vs OBFEELE b
KL TIsd L o12(1), @Knb E #ED7c. HEOHH
i, OD=0.3 T ID A LA% X 5Hdiz0T OD
=0.3 DKFD Vs #RDZDEY Vs & T2, B)EXTM
HOLDIERIDHEEZ TR, 7ok Ve 2 E 25
CEREDBEHT ID DIERY AR L Hh5DT,
AV UFAOMPLBE,NE 2 LR ZBEC, Thel
FTNL Ve BAEREFT 5,

RRC(1)~(6)REMAFE - TAHD OD ik LIEHD
ID Z5tET 5, COLEB)RDr &< 2—212LT
HEED OD-ID BB LA < L 5 B EE T,
4-3 BEELHRELEREOHS:

DX LTELRIARTA—2RARICRTIO
THbo CHHLDOEEARD~GCRALTHET S LN
5 CRTHEET b bRHERH %, X UDITkDdi
AEECR—HLTWDIERAbhb,

RIZRIDART 2~ 2BV AT ACRELT, 7
Ve Ay —AEF ) OF AR L TERERY T o0 &
DERERE O “0” OB TRT, Rl KRER
HIZEbDTRS—HKLTW 3,

Tl YTV AFADAT A -4

sva-s | @B | fkE | W &
BICOREL E, 1.65 #J/cm?
TV~ f 0.008 -
PC #iARNL Vo 750 v
PC B S, 690 Vem?/p¢J
PC (EERHA T R, 100 Vemt/peJ?
B 17 A Vs 240 v
BRRET) 7 1.47x 1073 mg/cm2V
(7RSS 7 0.83
ID ZFHEAEF k 7.7 cm?/mg
HRSHEE 1D, 0.08 R —
iz JCIinkin-3i ID: 1.35 —_

4-4 ENRFA—ST(BEOAHNEYE

U ECRRIAEGR AT aDEFAKSR, FF = v
VOREERIERTEL L L Ab Aok TH T
KOWDAIVE2—AYIalb—g VERARD,

X 6 XBg 17 A Ve R EL RO FERZ /R LT
BHo KYAT AT, BREPEREL=2E-TEDLS Vs
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RICOH Image Scanner 20
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ABSTRACT

The RICOH Image Scanner 20 has been developed as a universal flatbed-type

scanner unit interfacing to personal computer, word processer or office computer.
It’s main features include;

1. Input terminal with a stationary documment platen for such papers as sheets,
books, cards, also made compact.

2. Capability of editing image patterns and characters by means of commands from
host computer.

3. Also capable of processing such as transformation of image density and repro-
duction of half tone images by host computer’'s control.

4. Variable scanning speed controller synchronized host computer’s actions.

5. Convenient and universal interface connection to personal computer systems.
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SBC-16

Small Business Computer SBC-16
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6) TAHAZ by FRATTCAL V2=, FLAT VL, F—F—FliavHE—3%
Y MERAE L STV D,

ABSTRACT
The Ricoh SBC-16 has been developed for overseas OEM customers as a business
oriented personal computer, complying FCC class B requirements. It's main features
include ;

1. A 16 bit micro cpu, 80186, Z80A an 8 bit micro cpu, MS-DOS™ V2.0 and
CP/M-86™' V2.2 operating system give high performance and multi-function
operation and versatile compatibility.

2. As standard storage devices, one or two half height 5-1/4 inch floppy disk
drive (720 KB each) and if desired one of half height 5-1/4 inch hard disk
drive (10 MB) inside main unit.

3. Various interface options such as

RS232C, Ceeronics Parallel, GPIB or OMNINET™ etc.

4. Two display units, one is color (16 color) and the other is monochrome
(amber).

5. RAM capacity expandable up to 896 KB.

6. A compact desktop type. Each unit such as main unit, display unit and
keyboard unit are separate component design.

* ETHWRED R * MS-DOS™ [ Micro Soft #DEZEmETT,
Design Department, Electronics Technology Division * CP/MTM ;1 Digital Research #OEEHE T,

* OMNINET™ (% Corvus #OZEWHETT,
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1T & L & (C

ESDA—VFrave. —20ERIILEY RES
LORD B, B, FHRCEBCECTYE, 16 ¥y M
IBM-PC™ O LK, + 7 4 ACKRED, Wb sl
ATEAR = vEa -2l Fbh T 5%,

-

SBC-16 Digms ke

] i H s B
A V2= oy b
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‘ 8w b Z80A 4MHz

HfEHmE 7w+ 8087 6MHz

RAM
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. , N . < £ Y WS EERE Y 5 v 7 526 1 v F ikl
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o GPIB
O OMNINET™ A v & —~7 x — A
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5) &0 |3E#ET128KB ¥7:11 256 KB Efidh
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KAk 8I6KB ¥ THETE %,
6) FAXV—ZRFEHALSTVWRIZ2 VY — AT
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oF—H~VF: SEMOAEREN T, HE DIN
YA RATH—Na— FTkbhEREC
BRI TV 5,

OF 4 AT VA 1 AR V—2DOHDMBIZEHET
B ETERCHETE 5,

T HvVE—BEI ATV Ay 2Ty TRT2E
MEEIh kY, BEHARCEEAS Y ANT
B BHE NI,

8) FCC 75 ABIHEA LT\ 5,
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avire—5
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AT — F¥ A b 16(
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HC2HEE | BEEARRDY £y b AN
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O F—aVEIVFxv 7
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Fh4ATUA L
) Ja—A 124 vF 2V VvTy T A~
FyATUA FEA+ 80FXBIT
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FE AL 80FEX2BIT

7574y 7 640x400 Ny b
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3 4
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B1 ~—Fv=277my 7K

3 X8 DB,

31 N—=Fyz7

3-1-1 A Afv==y b

AA va=y MISE 490(W) x392.5(D) x112(H)
mm THEE 14.7kg D=2=y b TO A vE~F, @
CRT =vte~3%, ®FDD 24 %7k FDD & HDD,
@OYVATFABR, RUOI VYA~ Ay TV ERAE—-D
—~HABRLTE D, IKERER TS5 (FDD2 &) i
11 4% (FDD-+HDD F) OF 7 a VA~ FRAEET
X5,

@ AMVvHE-F

AL VE—-F RCIIROEEERNEEI N TV D,

a) 16 €< + CPUS80186 MU JHLES

A v 7B 80186 1%, F v THIBRKkDOEMEEFL
TEY, BEIRCHEILA- XL, KD 8086 ITBI~
TIEHREAI LT T,

o CPUH

O DMA =¥ br—F et DMA 2 5+ vz L

O FHALZ YV B —~TFeeeinian EHATER 4 A

O TFrVvAFa—~xEN WAIT avie—7
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O BAT—/H T YV Reerennenn 3 M@

O Zmry ¥R V—2XK

CPU ©7 wmy 7 ¥ 8MHz TH 5 A, FUEE
B7rwy 8087 L #HHET5L &L 6MHz L7205,
8¢y I CPUZS0A ©7ry 7 FA¥IT4MHz TH
h, 80186 & Z 80 A L XA ILEIEL 7t DMA 4L
B, SALMBELT 80186 21T s\, Z 80 A 1T 10000H
~1FFFFH FHWHEM I T\ 5 Z80A Tr 7 J 4D
ETORETRS,

¥z, 8018611 8086 L b b DRITHA 7 L ARHE
IhTEBY, FREZEAELS Lo T30 &, Fi 10
BEOGANBMENTED, ThboBFEAVWE T
izl b, 8086 L b ILIEELMESAIREL LT
5o

b) FEFTavE~FHARy F5E

BEEA TR TX AR A T Y 2 VE—- FEERETA
I va=y PRAREETEL, £ 7¥ a2 V- FRIEIK
DEEIAE IR T B,
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o YKERS232C A~ ¥

O N—=FF4ARAIAVE—-—T7 2 —AKR~F

Ricoh Technical Report NO. 11, MAY, 1984



0 RYAAVE—T —AKR—F
GPIB A~ F
OMNINET™ &~ ¥

) F4>3ivZ RAM V7 Vvyvaavin—3
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FARBEIh TV,

3-2-1 CP/M™

CP/M™ o 0S Tit CP/M-86™ & CP/M-80™ o
WEhb EHT 52 L AT, CP/M-80™ o BDOS
Trvrvagva—akx14 vz s BIOS =2 -k CP
/M-86™ o BDOS =~ X hfTiebh, =—W#ik
CP/M-86™ L CP/M-80™ D 7w 75 A% B\ & B
THZ L ERATHZ ERTE B,

CP/M-80™ DIEHED £ £V = v F1IK 3 EDHEIT s
- T3 R, SBC-16 TIXADEI - T 5,

X 411 80186 & Z80A DYz & T, X5k CP/
M-86™ L CP/M-80™ D7 v /5 2EfFT7 v —F 4 ~
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oM

———8086 Macro Assembler
——8080 Macro Assembler
———CBASIC™

Text Editor

Debugger

Copy Disk

Format Disk

Read IBM
——CP/M-80™ _ Text Editor

2—=F4 VT4 Debugger

F—MS-DOS™ —F— 5% ——GWBASIC™A > %7 %
——MBASIC2 > /%4 7
——COBOL

——FORTRAN

—PASCAL

—C

Macro Assembler
H———LAN — OMNINET™

B1E ———IBM 3741™x I 21— %
274074 ——IBM 3270™SDLCL % a2V —%
———IBM 3770™SDLCx 3 2V —%
——IBM 3780™BSCL I 2Vv—%
—DEC VT-100™ 3 2V —%
Multi Plan™

Word Star™

L——MS Word™

Debugger

Line Editor

Linker

Library Manager

Read IBM

Read CP/M

——Check Disk

——BOOT ROM Disk Copy

——BIOS :Graphics

——CP/M-86™
2—FT4 VT4

—MsY7rF

L—MS-DOS™  ——
2—FT4 VT4

B2 v7rv=277my 7

8-Bit CP/M™ M :
: M Memory 8-bit Memory Image within CP/M-86™.

Disk Parameter
B Tables
I Alloc Vector
Do O Y
S Jump Sectran 1FFFO: Parameters
Jump Warm-Start BIOS'
Jump Cold-Start | |

CP/M™ File BDOS
B System | TR
D 60K Byte TPA
(¢} Function-40 =szes:zsszeszzszzzzzzzzzzzzzzzazzzzzazc !
S Lo Base Page

Function-00 10000 :
T Transient
P Program
A | .| Parameters: CP/M-86™ & /37 X —F 2L D1zt
B Command Line 25§
A e ' . * v 2 — S o >
S FCB-00 | FCB.0L BIOS : BIOS 524' *7 k NEEFTTH2HD
E Jump 7 —7 v
b (Not. Used) BDOS  : BDOS7 7> 73> a—n%dfitai
A Jump BDOS HOJumpT — 7V
G - e W1
E Jump BIOS+3 TPA : ‘ Wru 77 LA

Base Page : iZ#CP/M-80™z[6] I

3 CP/M-80TM x %V < 7K
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FFFFFH

HOLD HOLD 4K
Switch FFO00H Charz(c)toe;r(}fi?eMrator 4K
; FEO000H Not Used
| ot Use
Z80A | SoT—1_80186 E7FFFH 39K
CRT Memory
16 20 E0000H (+64K)
0001
20
[:- T _I;’I]:"._I\/I—O—I{Y_ ES—U—S _______ " Expansion memory 768K
20
“Up to 1 Megabyte
Memory address
Space TPA 1023 K
Switch : 80186 Z80ANH X't LHEET D 2R T 5, Basi
asic
BHEL 7\ CPU R —b KT b 5, System 06900H BI0S oK
OUT W oUT&SIcED, 39 —FnCPUICWRDL S, 02900H
Memory : Z80A(310000H#& 1L D64KB % 7 7 & 2 | CCP+BDOS 254K
80186(% 0 Fith) 5 64KBE T 7+ AT 3, 00400H
Initial :© BEIEIRAREI2801867 81T 5, 00000H Interrupt 1K
4 80186 & ZBOA DU Kk 6 CP/M-86™ xx) <y 7
CP/M-86™ CP/M-80™ FFFFFH
/ /M-80 FFO000H BOOT ROM 4K
—ﬂ/ CPU:HOId FE000H Charalt\:lter[?er;erator 4K
Tt | E7FFFH ot Use ]
Ulnit i g i CRT Memory (+64K)
Search for CMD fil i v Z%AZ, 7 FP/M"SGTM E0000H
CP/M-86™ file e b7o7 | (80186)
A T
Yes | Eeate COM 8™ ]| | ZAF (80186) Expansion Memory 768K
file program ! 707740 | CP/M-86™
No Lo =77 | (80186)
i
Search for . I 214 CP/M-86™
CP/M-80™ file |- COM file 1| I/OHIE | 356, 1FFFFH | BDOS, BIOS, Jump Table
|
! 7280717 | CP/M-80™ CP/M-80™
| FuEf | (zad) Area TPA 60K
| 10100H
ouT ' PC : Program 100004 |CP/M-80™Base Area 102%K
Hard 7] PC=OH counter ]
Command T Basic
Error T tHOLD System  06900H
Message | BIOS (for CP/M-80) |16K
= ———— [ PC=100H | SP: Stack 02900H
1 . H 1
SP—100H pointer CCP+BDOS(CP/M-85; | 2574K
Write i"mP_tﬂb]e HOLD 00400H
azns%?:::s " 00000H Interrupt Vector 1K
:j Execute —onT Y o
Load file target program 7 CP/M-80TM 22y~ 7
HOLD 103 BDOS el
load data!
Execute BDOS i HOLD
functi 11
nc Of ca l—i
i HOLD Receive data

|

5 CP/M-86T™ Jut CP/M-80™ 7wy 5 Affj7m—F 4 — b
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HMAEY =y 7 TH 5B,

X 8ix CP/M-80™ o= ~v F—&%k, K9 CP/
M-86™ o BDOS 77 v 7>z va—-r1O—8EETH
5o BDOS 77 v vava—niX v 7y 27 E5A
A $224 X 5 THrbh, 4 MEHIX DLVvY & %,
7~ FHERIL DXV Ax, 77 v ryava— ik
CLvo A2t X hZEIRD, Va—vEREL ~A1
FMESHIX ALV A&, 7 — Vi§Hi AX ROBX vy
A&, BTN — FERIZ ES R BXv Y A x &2 B\
%50 ESHMADL w27 2 v b vy A &% BDOS ~D = v
FY B LREI R TV S,

B 10 X CP/M-80™ D a—= v F—EETH5,

3-2-2 MS-DOS™
MS-DOS™ V2.0 ¥, IBM-PC © DOS V1.1 D55k
INRICDIDTH D, 7L ik MS-DOS™ o fggiEs &
BIhi\, V20 E2REFTD A —2 g v kO
TeHERD 5,

1 #4 vz BIOS =~

VD 0EHD Py VI T —TABRANTEAL VI b

BIOS =~ VxR TE oL,

2) FAT £EA vga—n

FAT DR A v 2 #{FT 57t 2 — 1 2T R =

— 28X ERTE e, FAT #BFT 5 diit ¥

32— DSKRESET (CALL13) i X h Sy 7 7%

797L, 22— GETDPB (CALL 31 ¥ 7zt 50)

(1) CCP Built-in Commands

DIR Lists file names in the directory.

DIRS Lists the names of system (SAYS) files.

ERA Erases the specified files.

REN Renames the specified file.

TYPE Types the contents of a file on the logged disk.
USER Presents to allow maintenance of separate

files in the same directory.
(2) Transient Commands

GENCMD Creates a CMD file from an object file.

LDCOPY  Copies the cold start loader from the system
disk for replication.

GENDEF  An aids in producing custom disk parameter

tables.
ED Text editor.
ASMB86 Assembler for 8088/8086 CPUs.
PIP Peripheral Interchange Program.
STAT Provides general statistical information about

file storage and device assignment.

DDT86 Debugger

SUBMIT  Allows CP/M™ commands to be batched together
for automatic processing.

HELP Provides a CP/M-86™ command summary.

COPYDISK Copies files, system tracks, or both from one
diskette to another.

FORMAT Formats a disk to receive CP/M™ Files.

TOD Displays or sets the date and time.

READIBM Reads files from an IBM-PC™ CP/M-86™ diskette
to a Ricom-M CP/M-86™ diskett.

B 8 CP/M-8T™ Command Table
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F | Resuit F | Result
0*| Systemn Reset 25 | Return Current Disk
1 | Console Input 26 |Set DMA Address
2 | Console Output 27* | Get Addr (Alloc)
3 | Reader Input 28 | Write Protect Disk
4 | Punch Output 29 }Get Addr (R/O Vector)
5 | List Output 30 |Set File Attributes
6* | Direct Console I/0O 31*| Get Addr (Disk Parms)
7 | Get IO Byte 32 | Set/Get User Code
8 |Set I/O Byte 33 |Read Random
9 | Print String 34 | Write Random
10 | Read Console Buffer 35 |Compute File Size
11 |Get Console Status 36 | Set Random Record
12 | Return Version Number 37* | Reset drive
13 {Reset Disk System 40 | Write Random with Zero Fill
14 |Select Disk 50*| Direct BIOS Call
15 {Open File 51* | Set DMA Segment Base
16 | Close File 52* | Get DMA Segment Base
17 |Search for First 53* | Get Max Memory Available
18 |Search for Next 54* | Get max Mem at Abs

19 | Delete File Location

20 | Read Sequential 55*|Get Memory Region
21 | Write Sequential 56* | Get Absolute Memory Region
22 |Make File 57* | Free memory region
23 |Rename File 58*| Free all memory
24 | Return Login Vector 59* | Program load
47 |Load, Initialize, and jump to
specified Program
49 |Return the address of the

system data area

E9 CP/M-8T™ BDOS 77 v 27 vz va—A—&HE
* CP/M-80™ FR&is 2530, KXTBMIhicd D

(1) CCP Built-in Commands

DIR
ERA
REN
TYPE
USER

(2) Transient commands

ED Text editor.

ASM Assembler for the Z80.

DDT Debugger for Z80 programs.

LOAD Creates a COM file from an Intel HEX format
object file.

DUMP Displays the contents of a file in hexadecimal
representation.

10 CP/M-80T™ Command Table

XD FAT O E S TWBF 4 A7 LD w7 2% FBD
FHL, Fo#% INT25H kU INT26H =X b FAT
DEERIT 5,

K11iX MS-DOS™ 22y =y 7T, K121tz <
VI—EE HI3IvrvZ2vava—L—8BETH
5 BDOS 77 v 27 vagva— il Ve RETHER
fH8rx -ty FLAHVS R 27 7 V2 v a vEERY
v P LT INT21H X T b, BDOS KB Tl
AX B Vv AR, V&~ VIERAERSRIZVER
DREINR TV S,
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3-2-3 BOOT ROM

FFFFFH
. - . ROM 4K
7—FAFS o7 ROM i, Vv FRO@® YA FF000H BOOT RO
. ) N Character Generator 4K
FaAr~F 4 VIKEE, @VATADA =y T4 XK FEQ00H Not Used
= .= . - E8000H
B, @HC2ZEEE, @774 v 7E—FYRO*J 32K
o X CRT Memory (+64K)
7 2Yx V—%, RO BIOS o—iF (ROMBIOS) E0000H
NTe 7S AINTWA, A€V T FLrAaik FCOOOH
(16 KB B§) %713 FEOOOH (8KB B§)~FFFFFH ,
Expansion Memory 768K
FEHTH %,
@ vAFsru—F 4 vIHE
a) MS-DOS™ wr—5 4 v/ = - -
N _ R . ommand non-resident
MS-DOS™ 7~ b AT w T2 2 %Y —FLTH 9K
DFDOT — b RTy FERICESEX, BIOS RO MS- User program area
DOS™ Y A7 A7 7 4 Ak AL VARV R— T D, 08000H Command resident 3K
™ . Basic  07400H
b) CP/M™ = —5 4 vz System BIOS-2 8K
CP/M-86™ w— %15y 7ORFDEs 2% Y —~F 05400H 9K
2
L, #OFD7— A b5y FHERICESE, m—& 1 MS-DOS™system 16K
v 7 4z DIECEN — X7 &N o 01400H -
7y 7OBROOEs ZEY ~FL, moF TR ST A 00400 | BIOS INIT routine(BIOS) |4K
Y.
fiake ke b: as s 0000H Interrupt Vector 1K
C) VAT ALAR~FDLDDT 4 AIFFTAT
> o — . . — T™ w 7
A, BOFRDF I A Fhbbr— FC¥3, ¥, B 11 MS-DOSTM #2p~>7
International Commands EXEFIX Fixes EXE file for stack allocation, and converts
.COM files into .EXE format
BREAK Sets CONTROL'C chex.:k . . LOCATE Sort of inverse of the above, turns .EXE files
CHDIR(CD) Changes directorys ; prints working directory . . .
: . COM files (sometimes)
CLS Clears screen , .
L - DISKCOPY  Copy Disk
COPY Copies file(s) specified .
PIND Searches for a constant string of text
CTTY Changes cosole TTY . X .
. FORMAT Formats a disk to receive MS-DOS™ file
DATE Displays and sets date . i N
. o MORE Displays output one screen at a time
DEL(EARSE)  Deletes files specified i .
. R . PRINT Background print feature
DIR Lists requested directory entries .
. RECOVER Recovers a bad disk
ECHO Turns patch file echo feature on/off .
B SORT Sorts data alphabetically forward or backwards
EXIT Exits command and (POP) returns to lower level . . . R
o SYS Transfers MS-DOS™ system files from drive A : to
FOR Batch command extensions the drive fied
GOTO Batch command extension € dnive specitie
IF Batch command extension Utilities
MKDIR(MD) Makes a directory -
PATH Sets a command search path MASM Macro assembler fo 8086 microprocessors
PAUSE Pauses for input in a batch file CREF Cross reference facility
PROMPT Designates command prompt DEBUG Debugger
REM Displays a commant in a batch file EDLIN Text editor
REM(RENANE) Renames first file as second file FC File comparison program
RMDIR(RD) Removes a directory LINK Linker
SET Sets one string value to another LIB Library manager
SHIFT Increase number of replaceable parameters in batch RDCPM Reads a file from a disk that has been formatted
process with a CP/M compatible system and copies that file
TIME Displays and sets time to a different drive assumed to be formatted with
TYPE Displays the contents of file specified MS-DOS™.
VER Prints MS-DOS™ version number
RDIBM Reads a file from a disk that has beeo formatted
Internal Commands with a IBM-PC™ compatible format and copies that
VERIFY Supplements - V in copy f11e to a different drive assumed to be formatted
VOL Prints vol dentificati be with MS-DOS™ 29
ints volume identification number DISKCOMP  Compare Disk
External Commands MODE Set Printer Mode
CHKDSK Scans the direcory of the deault or designated
drive and checks for consistency GRAPHICS  Graphics printer

12 MS-DOS™ = <=y F—EF&K
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Ricoh Technical Report NO. 11, MAY, 1984



ABORT EQU 0 ; 0 0 SET-CTRL-C-TRAPPING EQU 51 ; 51 33
STD-CON-INPUT EQU 1 ; 1 1 GET-INDOS-FLAG EQU 52 ; 52 34
STD-CON-OUTPUT EQU 2 ; 2 2 GET-INTERRUPT-VECTOR EQU 53 ; 53 35
STD-AUX-INPUT EQU 3 ; 3 3 GET-DRIVE-FREESPACE EQU 54 ; 54 36
STD-AUX-OUTPUT EQU 4 ; 4 4 CHAR-OPER EQU 55 ; 55 37
STD-PRINTER-OUTPUT EQU 5 ; 5 5 INTERNATIONAL EQU 56 ; 56 38
RAW-CON-IO EQU 6 ; 6 6 ; XENIX CALLS
RAW-CON-INPUT EQU 7 7 7 ; Directory Group
STD-CON-INPUT-NO-ECHO EQU 8 8 8 MKDIR EQU 57 ; &7 39
STD-CON-STRING-OUTPUT EQU 9 ; 9 9 RMDIR EQU 58 ; 58 3A
STD-CON-STRING-INPUT EQU 10 ; 10 A CHDIR EQU 59 ; 59 3B
SID-CON-INPUT-STATUS EQU 11 ; 11 B ; File Group
STD-CON-INPUT-FLUSH EQU 12 ; 12 C CREAT EQU 60 ; 60 3C
DISK-RESET EQU 13 ; 13 D OPEN EQU 61 ; 61 3D
SEI-DEFAULT-DRIVE EQU 14 ; 14 E CLOSE EQU 62 ; 62 3E
FCB-OPEN EQU 15 ; 15 F READ EQU 63 ; 63 3F
FCB-CLOSE EQU 16 ; 16 10 WRITE EQU 64 ; 64 40
DIR-SEARCH-FIRST EQUu 17 ; 17 11 UNLINK . EQU .65 ; 65 41
DIR-SEARCH-NEXT EQU 18 ; 18 12 LSEEK EQU 66 ; 66 42
FCB-DELETE EQU 19 ; 19 13 CHMOD EQU 67 ; 67 43
FCB-SEQ-READ EQU 20 ; 20 14 IOCTL EQU 68 ; 68 44
FCB-SEQ-WRITE EQU 21 ; 21 15 XDUP EQU 69 ; 69 45
FCB-CREATE EQU 22 22 16 XDUP2 EQU 70 ; 70 46
FCB-RENAME EQU 23 ; 23 17 CURRENT-DIR EQU 71 ; 7 47
GET-DEFAULT-DRIVE EQU 25 25 19 ; Memory Group
SET-DMA EQU 26 ; .26 1A ALLOC EQU 72 ; 72 48
DEALLOC EQU 73 73 49
CAVEAT PROGRAMMER SETBLOCK EQU 74 ; 4 4A
X ; Process Group
GET-DEFAULT-DPB EQU 31 ; 31 1F EXEC EQU 75 : 75 4B
CAVEAT PROGRAMMER EXIT EQU 76 ; 76 4C
WAIT EQu 77 ; T 4D
FCB-RANDOM-READ EQU 33 ; 33 21 FIND-FIRST EQU 78 ; 78 4E
FCB-RANDOM-WRITE EQU 34 ; 34 22 ; Special Group
GET-FCB-FILE-LENGTH EQU 35 35 23 FIND-NEXT EQU 79 ; 79 4F
GET-FCB-POSITION EQU 36 ; 36 24 ; SPECIAL SYSTEM GROUP
SET-INTERRUPT-VECTOR EQU 37 37 25
CREATE-PROCESS-DATA-BLOCK EQU 38 ; 38 26 CAVEAT PROGRAMMER
FCB-RANDOM-READ-BLOCK ~ EQU 39 ; 39 27 SET-.CURRENT-PUB EQU 8 : 80 50
FCB-RANDOM-WRITE-BLOCK EQU 40 ; 40 28 ’
’ GET-CURRENT-PDB EQU 81 ; 81 51
PARSE-FILE-DESCRIPTOR EQU 41 ; 41 29 e
GET-IN-VARS EQU 82 ; 82 52
GET-DATE EQU 42 ; 42 2A SETDPB FQU 83 83 53
SET-DATE EQU 43 43 2B ’
GET-TIME EQU 44 ; 44 2C CAVEAT PROGRAMMER
SET-TIME EQU 45 45 2D
SET-VERIFY-ON-WRITE EQU 46 ; 46 2E A
- Extended functionality group GET-VERIFY-ON-WRITE EQU 84 ; 84 54
GET-DMA EQU 47 ; 47 2F
GET-VERSION EQU 48 ; 48 30 CAVEAT PROGRAMMER
KEEP-PROCESS EQU 49 49 31 DUP-PDB BQU 85 ; 85 55
CAVEAT PROGRAMMER CAVEAT PROGRAMMER
GET-DPB EQU 50 ; 50 32 RENAME EQU 8 ; 86 56
GAVEAT PROGRAMMER FILE-TIMES EQU 87 ; 87 57
13 MS-DOSTM BDOS 77 V2 v a vVa—L—ER
AN—FF 4 A2 FF4 7% OMNINET™ 7igifi I h T o £EF# RAM
WHBACIRI4D7e—~F v~ IR —-F 4 v o CPU
DOWNEEYF x v 2T 5, c BOOT ROM #+&F =z v 7
@ VAFADA =Yy T A XRE @ Fv+IFIZEYzERV—2Z
KRDOZERDA =¥ v T4 XTI, c T8 128 &
ODMA =2 v tr—35 OEHRARAZ T ViR —3F c F4+IF 2B ASLME 16 ~ A4 b+
O7 FVAFa—% Owait 2 v tr~3 O F4+TIETH VL 79 ¥y b
OCRT =vitr~—3 oEFA RAM 2707 3-2-4 BIOS
OAAL VATV I )T OFDD = v itr~—35 BIOS 2tz MS-DOS™ H& CP/M™ Aadb b, O0S
ONMI HRAA~ 7 2 FRIE ENn=FY 2T EDOMOA VE~7 2~ A% B 5T\ %,
® HCZWEe @® MS-DOS™ V2.0 BIOS
ROZMOHACEM%TT 5, MS-DOS™ V2.0 @ BIOS i +hgio "~z v
0O AAVAEYTFTAROEERBOML DHOLITLXFHHTH B, V20 BIOS %, =—¥
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NO LAN# 5
nu—kHTEDL

FDD A
T4 AT VA YES
nTnsd

[lﬁNﬁgmu—p

FDD Airb0u— I

FDD B2 Hnm—F

NO

FDD Biz YE
T4 Ry POEES
Hnins

HDDA e —F

( 274251 )

B 14 vAFae—F4 vIFRALRA FzyrTm—

PBIMLICA—F T2 T7DFNSA AHBHTA VAL~
VTEDRICY v V77— 7V REE TR, Fx4V
CELoTHENWRY YZ LTSy LT A A% T —

PAMT TR EAF Iy 24 VA P — 1T BHDIT,
SYSINIT €2 =~ R COFIG. SYS 7 7 f A& E
TTBIERE - TThbhb,

Configuration 7 7 1 /4 (CONFIG. SYS) 1%, =~
PRI AT 2 BRTAZENTES—= — 4l
BOFNSAREA VAL AT E—1DDHDT, 7
—FPANZy TORBEIT I L DhD A< YV FERE
72 ASCIl 77 M4V THbB, 77— bR NT o THREOMN
BHFEI kORI %,

a) DOS b1 =>4 BIOS #V) — N+ 57D 7 —

FANS S 2RY — FT5,

b) DOS &4 =<4 BIOS &) — F¥ %,
¢) BIOSINIT »~% vy 7 LT BIOS 1=

* 71 AX%T 5,

d) SYSINIT »—Fvico v v7 LT DOS OA =

v 54 X%T5,

e) CONFIG.SYS 774 A%V—FL, FI41 DA

VA=A EOMe —~ FIEBREET 5.

f) a~v FAvx—-7Y2BfTL, 7—~FALTy

72

#& 7 CONFIG SYS =~V F

2 < v K = 23
BUFFERS VAFAYAMNCEERD
= (number) 27 Xy 7 7 DEDIRE
FILES XENIX™ v A5 53 —1T
= (number) =T VTB7 74 VDORDIEE
DEVICE (filename) DF A A FF5 A %
= (filename) VAFAYVAICA VAL —~LTH
BREAK ONFZiz= vy — L AT “C" %
=(ON or OFF) Fzy 2 LTYARTARERT,
SWIT -
C=H(‘2}§ar) Aq4vFFy I 2 XDOEE
SHE]:JEﬁlename) (filename)D 7 y f L% v — ¥V LEFTTS

* XENIX X Micro Soft #DZEwEE T3,

TOUBEET T 5,

# 7Y Configuration 7 7 A1 2D a2 < v FThb,

B#ERY 7 Configuration 7 7 1 MIKR DL DL DTH
%o

BUFFERS=10

FILES=10

DEVICE=/bin/network

BREAK =ON

SWITCHAR=—

SHELL =a:/bin/command. com a:/bin-p
® CP/M-86™ V2.2 BIOS

CP/M-86™ o BIOS it OS DB 7 F L AL
BL, 1o HELYE > TW5,

BIOS "D=v }F) =X 0OS DX—RAT7 FLVANBLD
HRET 2500H D& ALHBHT v VI 2L,
Tiibhb, Yv V727 213K 16 DR 21 ED 3 A~
AVDL % VIFHEDT — TN THDB, =V ) —FD
HFHIE CX RO DXVvy Rz, Vx— vEEOBHRIZA
A OBE ALV A&, 77— FOBEEIL BXLY R %
RV,

RET A RAEYPBT AR EORIGE = —F NIGE
T 5oz IOBYTE 2idH 5, X173 IOBYTE O
BERLTV 5,

CS,DS,ES,SS @

Console
Command
Processor
and

Basic
Disk
Operating
System

BIOS Jump Vector
BIOS Entry Points
Disk

Parameter
Tables

CS-+2500H :

CS+253FH :
BIOS :

Uninitialized

Scratch RAM

B 15 General CP/M-86T™ Organization
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® CP/M-80™ V2.2 BIOS

CP/M-80™ o BIOS 12X 18 D#7s
1TBROYC » v 7Sl hkbY v 7T
—TAEFESTWD, ThbDv 7 v7
v a VTSR T 80186 L h CP/M-
86™ TTHTIh D,

CP/M-80™ ¢ BIOS = —~1AR4ET %
&, CP/M-80™ o BIOS i CP/M-86T™
DODBDOS 77 v27vava—nrB0%H
Wiex A vz b BIOS = — A% ERT 5B,
CP/M-80™ o BIOS 1 BC &£ DE ® v
DAZNT DT —~ 2 HRILMAT A — 28
BCHML, 80186 iM% 5,
80186 (X ¥ — 2% H T BDOS 7
FVIYavVa—Ab0% TS5, V&~
VIERILE ORI X 5 T MBI
Avyaz, 7—FEHRITHL v X2
7 -ty F&h3, CP/M-86™ o
BDOS 77 v v va—aAb0ixh A
A DAT2A—=2%FFEHL DX voRxXx
MNIZDRT A —FDFHI N T DL
7 FVARKRT, K190 R 2~
& L@ AT A — 2 HBOBER R LT
Wb,

BIOS’ Jump Vector

Offset from Suggested BIOS -
l?)efg]l?r)llrgrég Ins%rguction F # Description
2500H JMP INIT 0 Arrive Here from Cold Boot
%gggg JMP WBOOT 1  Arrive Here for Warm Start
25091 JMP CONST 2 Check for Console Char Ready
250CH JMP CONIN 3 Read Console Character In
250CH JMP CONOUT 4 Write Console Character Out
250FH JMP LIST 5  Write Listing Character Out
2512H JMP PUNCH 6  Write Char to Punch Device
2515H JMP READER 7 Read Reader Device
2518H JMP HOME 8 Move to Track 00
251BH JMP SELDSK 9  Select Disk Drive
251EH JMP SETTRK 10 Set Track Number
2521H JMP SETSEC 11  Set Sector Number
2524H JMP SETDMA 12 Set DMA Offset Address
2527TH JMP READ 13 Read Selected Sector
252AH JMP WRITE 14 Write Selected Sector
252DH JMP LISTST 15 Return List Status
2530H JMP SECTRAN 16  Sector Translate
2533H JMP SETDMAB 17 Set DMA Segment Address
2536H JMP GETSEGB 18, Get MEM DESC Table Offset
2539H JMP GETIOB 19 Get I/O Mapping Byte
253CH JMP SETIOB 20  Set I/O Mapping Byte

There are three major divisions in the BIOS jump table :

system

(te) initialization subroutines, simple character I/O subroutines, and disk 1/0
subroutines.

16 CP/M-86TM BIOS Jump Table

most significant

least sigrificant

IOBYTE LIST PUNCH

READER

CONSOLE

bits 6, 7 bits 4,5

CONSOLE field (bits 0,.1)

READER field (bits 2, 3)

2 - user defined reader #1(URL:)
3 - user defined reader #2(UR2:)

bits 2,3

0 - reader is the Teletype device (TTY :)
1 -READER is the high-speed reader device (RDR :)

bits 0, 1

IOBYTE Field Definitions

0 - console is assigned to the console printer (TTY :)

1 - console is assigned to the CRT device (CRT :)

2 - batch mode : use the READER as the CONSOLE input, and
the LIST devices as the CONSOLE output (BAT :)

3 - user defined console device (UC1:)

PUNCH field (bits 4, 5)
0 - PUNCH is the Teletype device (TTY :)
1 - PUNCH is the high speed punch device (PUN :)

2 - user defined punch
3 - user defined punch

LIST field bits 6, 7)

#1(UP1:)
22(UP2:)

0 - LIST is the Teletype device (TTY :)

1 - LIST is the Teletype device (CRT :)

2 - LIST is the line printer device (LPT :)
3 - user defined list device (UL 1:)

Ricoh Technical Report NO. 11, MAY,

17 1/0 BYTE %5

1984

73



® 797497

JMP BOOT  : ARRIVE HERE FROM COLD START LOAD X L _
JMP CONST  : CHECK FOR CONSOLE CHAR READY RD 42D GWBASIC D757 45 7 AT~ | A
JMP CONIN  : READ CONSOLE CHARACTER IN v b D ERRE A BIE L,

JMP CONOUT : WITE CONSOLE CHARACTER OUT

JMP LIST : WRITE LISTING CHARACTER OUT o PUT o LINE o CIRCLE
JMP PUNCH : WRITE CHARACTER TO PUNCH DEVICE o PAINT

JMP READER : READ READER DEVICE
JMP HOME  MOVE TO TRACK 00 ON SELECTED DISK
JMP SELDSK : SELECT DISK DRIVE

JMP SETTRK : SET TRACK NUMBER SR /574977 AMRER
JMP SETSEC : SET SECTOR NUMBER X7V~ R M./
JMP SETDMA : SET DMA ADDRESS W B |27 . | SBC16 | RM SBC-16
JMP READ  : READ SELECTED SECTOR
JMP WRITE  : WRITE SELECTED SECTOR | puT 320 % 200 83 100 1.20
JMP LISTST : RETURN LIST STATUS 640 x 200 57 _ S
JMP SECTRAN : SECTOR TRANSLATE SUBROUTINE () 640 % 400 51
JMP WBOOT : ARRIVE HERE FOR WARM START ) -
LINE 320 x 200 34 90 265
& 18 CP/M-80™ Jump Table ) 640 % 200 29 R —— e
640 x 400 26 — —
320 x 200 72 195 271
Func Content of Content of CIRCLE 640 x 200 71 — —_—
0-16 BC DE ) 640 X 400 67
BDOS7 7> 733> a—50,85 4 —% 320 x 200 82 111 135
PAINT
| 640x200 57 — —
1FFFEH (not used) ‘ ) 640 % 400 30 _ .
1FFF8H Content of DE ® AZw—n
1FFF6 Content of BC FrFIRERREAT o — L OREERET 5 DIT
1FFF5 Func ‘ _____________________ . GWBASIC D PRINT AT —bMRAV }‘%%L"’C?j{@?
: A+ Tt
1FFF3H Return Value 5 oo .
5 o 1 XFRTFBAT
1FFF1H OFFF5 j------ o 39 UEEFKT
IFFFOH | 50 | o 79 FFAHS
*50” BIOS CALL®O 7 7> 72 a &%
“Func” 17/8¢) BIOS Jump Vector # 1D FI10 Aze—-FAMHER
3BT A — F 5 % B | Asv—ve-r |sBc16| RM. (R
19 77vsvava—nBb0DAe51—&L F% AT
2T A - 2 LB HEI 80% 25 41 87 2.12
TEAY oxes | 41| 166 | 405
VXFER | y55,,0
— Soos200 | 912 522 0.57
4 NRLoFT—G9TA}b B s os
1 6/40 % 200 909 512 0.56
HERERER O fc bt £ (LIF R M. &8 & ‘ 7574 éﬁogx wo| %9 | — -
LR vF=—2 5 A V2T o570 TA MIOKE =
! e | 7FAL 146 445 3.05
HE, @757 497, @AIv—N, DT 7 ANLT 7 39FEN , 40x 25
N o . N 74 v7
LA, RO®T YV v+ D5 BRI TIT » 0 ®) 320x200 | 1188 | 1155 0.98
O KEFE TEFAL 80 25 255 917 3.60
WIFETR | y574 97
) ) o200 | 1128 | 1129 0.92
* 8 BEFETAMER 7574w 1298 _
640 x 400
H H SBC-16 R. M. R. M./SBC-16 W) 797497t FOBE SBCI6 DB F o F B
pa Rl H(R) 254 929 3.66 % 640X 200 = — FEFTR. M. © 2 £, 320x200 =~ FEF
¥ 0 BE) 76 415 5.26 T 4fELinsd,
b »E) 62 207 3.34
<1 U7 AR 72 250 3.25
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@ 77ANT T LA
TRy E—~F Y AIADT 7 L ARERET D
Clra~FE®100 4 & LRDT A M RTRoT,
OV = VYN T AN e Y= VYT 7R
vra— ¥ 2000

OSVEAT 7 AN« V= VYT 7 A
vra— 1V 2000

HFEr 77541LT77AFAVEER

7 ¥/[SBC R M,/
Ea A s 16| RM| "sBC16

YU w VT s e Yy —F 76 | 172 3.26
Vel an7seA®)| 50| 77| 285| 8.5
SYRAT AN D~ | 481| 571 187
Vel en 7722 (B)| 541 | 938 | 983 | 1.05
SURNT AN | 211 | 231 1.09
FYHRT 7 eA(B) 54 n | 428 | 447 | 104

OFVELT 7 AN« SVYEAT 7 A

va~—FE 1000
® 79 vt
7Y v X OHFRMEYMET 5 DICKRDOT A P RAT
- To
o 1 XFHFHRTT
o 19 FHFKIT
=12 7V rFAMER
® A | M M |SBCie | RM RM/ o
1Ry | MERT 76 35 | 184
®) | meewT 77 35 1.00
Toyr RSy | AT | 118 116 1.01
® | g | 116 116 1.00

M2IEXVvF=—2FALNT 0 IS ATHD,

1)BfEit

T R R 3.

10 TIME$="00: 00 : 00"

20 DIM A(50, 50), B(50, 50), C(50, 50) (50, 50)
30 FOR K=1 TO 10

40 FOR 1=1 TO 50

50 FOR J=1TO 50

60 B(, =1/

70 C)=Ix]

80  D(J)=I*]

90 NEXTJ

100 NEXT I

110 FOR I=1 TO 50

120 FOR J=1'TO 50

130 A N)=B(, J)*C({L Ji/D{L J)
140  NEXTJ

150 NEXT I

160 NEXT K

170 PRINT TIME$

SEH IR

100 TIME$="00:00: 00"
110 FOR I=1 TO 10000

120 A=I"2/SQR(I)/SQR()
130  B=I"3/(SQR()3

140 NEXT 1

150 PRINT TIME$

*H%

100 TIME$="00: 00 : 00"
110 FOR I=1 TO 8000

120 A=LOG(123)

130 B=LOG(1234567. 89#)
140 C=FXP(@)

150 NEXT 1

160 PRINT TIME$

2r)v IR

100 TIME$="00: 00 : 00”

110 DIM JARRAY1(100), IARRAY2(100)
120 FOR I=1 TO 200

130 FOR J=0 TO 200

140  IARRAY1(J)=IARRAYZ(J)
150  IARRAY2(J)=JARRAY1())
160 NEXT J

170 NEXT I

180 PRINT TIME$

Q7T 74wl TAL
PUT2F—| A~}

10 DIM A(1000)

20 CLS

25 LINE (0, 0)-(30, 30),, BF

30 GET (0, 0)-(30, 30), A
40 TIME$="00:00: 00"
50 FOR I=1 TO 5000
60 PUT (30,30), A

70 NEXT I

80 PRINT TIME$

sweXF—}t 20}

20 CLS

40 TIME$="00:00: 00"
50 FOR I=1TO 5000

60 LINE (0, 0)-(30 30),, BF
70 NEXT I

80 PRINT TIME$

CIRCLEZAT— L 2> |
20 CLS

40 TIME$="00:00: 00"
50 FOR I=1 TO 1000
60 CIRCIE (120, 100), 80
70 NEXT 1

80 PRINT TIME$

PAINTAF— b £ >+

20 CLS

30 LINE (0, 0)-(50, 50)., BF
10 TIME$="00:00: 00"

50 FOR [=1 TO 300

60 LINE (1,1)-(49, 49), 0, BF
65 PAINT (10,10),7,7

70 NEXT I

80 PRINT TIME$

3)EA 7 g TF AL
1XFEA7A—I

5 CLS

10 TIME$="00:00: 00"
20 FOR I==1 TO 5000
30 PRINT “1”

40 NEXT

50 PRINT TIME$

PxFATa—)

5 CLS

10 TIME$="00:00: 00"

20 FOR I=1 TO 5000

30 PRINT *12345678901234567890
1234567890123456789”

40 NEXT

50 PRINT TIME$

19XFA T a—I

5 CLS

10 TIME$ “00: 00 : 00"

20 FOR I=1 TO 5000

30 PRINT “12345678901234567890
12343678901234567890
12345678901234567890 '
1234567890123456789"

40 NEXT

50 PRINT TIME$

DT 7ANT 7RATAE

=L e NT T AN

= VT 7R

10 CLS

20 A$="12345678901234567890

12345678901234567890

30 B$="ABCDEFGHIJKLMNOPQRSTU

VWXYZabcdefghijklmn”

40 TIME$="00: 00 : 00”

50 OPEN “TEST.DAT” FOR OUTPUT
AS =1

60 FOR I=1 TO 2000

70 WRITE #1, A$;B$

80 NEXT I

90 CLOSE #1

100 PRINT TIME$

110 TIME$="00:00: 00"

120 OPEN “LEST. DAT” FOR INPUT

AS #1

130 IF EOF(1) GOTO 160

140 INPUT =1, A$.B$

150 GOTO 130

160 CLOSE =1

170 PRINT TIME$

180 KILL “TEST. DAT’

FrINTTAN

=L e NT T

10 CLS

20 A$="12345678901234567890
12345678901234567890"

30 B$="ABCDEFGHIJKLMNOPQRSTU
VWXYZabdcefghijklmn”

40 TIMES$ =“00: 00 : 00”

50 OPEN "TEST. DAT” AS 51EN=100
60 FIELD #1.40 AS C$. 40 AS D$

70 SET C$=A$:SET D$=B$

80 FOR 1=1 TO 1000

90 J=2000—1:PUT 21, I: PUT 1.}
100 NEXTI

105 CLOSE #1:PRINT TIME$

110 TIME$="“:00:00"

120 OPEN “TEST.DAT” AS 3 1EN=100
130 FOR I=1 TO 1000

140 3=2000-1: GET #1, 1:GET #1,]

150 NEXT I

160 CLOSE #1

170 PRINT TIME$

180 KILL “TEST. DAT”

FGUTRTTANT T LT IR

10 CLS

20 A$="12345678901234567890

1234567890123456789”

30 B$="ABCDEFGHIJKLMNOPQRSTU

VWX YZabcdefghijklmn”

40 TIME$="00:00: 00"

50 OPFN “TEST.DAT"” AS #1
EN=100

60 FIELD #1, 40 AS C$, 40 AS D$

70 SET C$=A$:LIST D$=B$

80 FOR I=1 TO 1000

90 J%=RND(1)% 1000 : IF J%=0 THEN
J%=1

95 PUE #1,]%

100 NEXT I

105 CLOSE #1:PRINT TIME$

110 TIME$="00:00: 00"

120 OPEN “TEST.DAT” AS #1
LEN=100

130 FOR I=1 TO 1000

140 J%=RND(1)*1000: IF J%=0
THEN J%=1

145 GET #1,]%

150 NEXT 1

160 CLOSE #1

170 PRINT TIME$

180 KILL “TEST. DAT”

5)7) > bFA b

7N FFAML

5 CLS

10 TIME$="00:00: 00"
20 FOR I=1 TO 100

30 LPRINT “1”

40 NEXT

50 PRINT TIME$

FULPFRE2

5 CLS

10 TIME$="00: 00: 00”

20 FOR 1=1 10 100

30 LPRINT “12345678901234567890
12345678901234567890
12345678901234567890
1234567890123456789 7

40 NEXT

50 PRINT TIME$

£ 20
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C
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REEEH U)X

Electrophotographic Copier U-series

N1 HH =
Kenji Kojima

Manabu Mochizuki

z

g

HEETEU v ) — X/t BB THy, BEAVC = E-Aicd L TalEE - BER
MR L OR ERHEREERL LT, RORRERYE LTV S,

1. HK b —RFO5HE FF—-OBERMC L b, BiBE CHATCEHDER,
2. FR/EAROHHIZ LY, BUREBEEEDER,

3. FBGA AT AYATADOEMC LD, MEhOLWEEEOE G 2 € — 2R,

ABSTRACT

The U-series copier was developed especially for overseas market. A wide variety
of papers can be used for copying with high quality and high reliability.

The U-series have the following features:

1. Adopting a new type of toner containing rather larger particles helps make

high density and sharp image copies.

2. A new paper feed system makes paper transportation more reliable than

previous models.

3. A new biasing system for the development maintains a consistently cleaner
background and high copy quality over the long period of heavy operation.

1T [ L & (S
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OERAMTE T 5, RIBETHULEE, ABAY
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* B—ETHGREL U-PG
U-Project Group, First Reprographic Products Division
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RICOH XR-P

AT

Kunihiko Araki

TLFTOYSHAE—RLTHAS
J)aJ—XR-P

Multi-programmed AE Single Lens Reflex Camera

/INPRER R *
Mikio Kobayvashi

L&A

Tomoya Kitajima
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Va— XR-Pil~i¥7 w56 AE, HRER7 71 vF—SOBEYARLLS
BE—Rrvra 7L LTHESR, BRI TOMY TH 3,

1) FHE-RK wvviicks7e s34 AE

2) 3207w rFa (Pp, P, Pa) #BINTEL~AFFrw 54 AE

3) Hipr v zedfglhryr 7562 rE AE

4) =AFF w24

AE, e 75 aAtrek AE, Yvv 2—-~147A AE, 7

LVEE— FEODBRBERRE=— F2Fowrdq=—F AE A5 A
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6) 1 vr—~ril¥ EFEL)-X,
NATHE e S » A 5

LCD = X 5 fEgtrh 7 7 4 v 4~
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ABSTRACT

The RICOH XR-P has been developed as a multi-function SLR (Single Lens Reflex)
camera including multi-programmed AE (Automatic Exposure control), full infor-

mation finder etc.
It's main features include;

1. Programmed AE with RICOH new system R-K mount.
2. Multi-programmed AE, 3 programs can be chosen, Depth program Pp for
larger depth of field, Normal program P for general shooting and Action pro-

gram P for fast moving subjects.

3. Programmed flash AE including simple daylight flash.

4. Multi-mode AE system including multi-progrmmed AE, programmed flash AR,
shutter bias program AE, TV mode, etc.

5. LCD full information finder for total AE control.

6. Multi-function camera with interval photography, left hand shutter release,
two position multiple exposure, detachable release grip.
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