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Clinical LINAC Model ML-15MIIB

As a means to make use of high energy radioactive for the medical treatment of cancer, up to the present, cobalt-G0
and betatrons have been in use, but recently LINAC for medical use has come in the limelight because of its high
X-ray output in action. The picture shows Mitsubishi ML-15 M1 B LINAC capable of operating for the treatment
with both 15 X-rays and electron beams and with maximum energy of 15MeV. Being favorably commented, a
number of the sets have been operating in various hospitals and so on to contribute to the cure of the disease.

For the microwave source of M-15MIIB LINAC, is used a Mitsubishi High Power Klystron PV-2012 W and
MI-15 MI B LINAC has distinctive features of its large output various therapeutic technigues and easy handling not
to speak of its large output and stability.
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Electron Beam Curing of Prepolymers

Yasuhiro Suzuki » Sei Tsunoda
Toshiyuki Sugano « Kyoichi Shibayama

Coating industry has made a search for rapid curing methods, one of their achievements being the use of high energy electron

beam radiation. Radiation curing technique has substantial merits because of its high speed, low material and operational costs, impro-

ved properties of cured films and applicability to substrates sensitive to heat. The advent of low cost electron. accelerators has made

possible the practical application of this method.

However, since the mechanism of radiation curing reaction is different from conventional curing methods, special new compositions

have to be “designed” for this new process.

In this paper an discussed relations between the curing efficiency and the nature of prepolymers and/or irradiation conditions.
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Recent Power Semiconductors for Electric Rolling Stock

Kitaitami Works

Shigeru Funakawa « Yoshiyuki Sugawa « Kdichi Kamahara

Tatsuo Miyajima - Akira Kawakami

The attainment of higher blocking voltage and higher current capacity in producing power semiconductors has resulted in the

improvement of the equipment using them in the compactness,

light-weight and high reliability. In their application to the rolling

stock, this achievement especially has a great effect of accomplishing its faster and more efficient operation.

Described herein are the merits, ratings and characteristics of the high current rectifier diode, thyristor, and reverse conducting

thyristor which are recently made available.

Their application to the rolling stock is also explained briefly.
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_R3p &, HHRmEHKL, 1.7 E~20 FApnEcd b, S0mme B
EoRkBFE vyavnIn RERAL TR 3,

ENHLORKBRAROBETHEETREL 2 o 2 WRE LT, 22
v BRSO #ERD 5,

BETR, ThbKOROEWIEMEMESEN, 2k Y %RE L Tk
ENdXS5IChosTRD,

JeAWIREE R, SUEIC I VS o Bl E Wi N~ywo ILAVE

AL e e PRPHVERT (O D

® 2. 1 =2 414-F FD1,600 A, 41yza FT1,000 A, il
#1922 FRE00AX (2L D)
Mitsubishi rectifier diode FD 1,600 A, thyristor FT 1,000 A, and
reverse conducting thyristor FR 600 AX. (from left to right)

., AT TERO Aur-o KT b oTtd s (R 2. 1),

A=z TLAvt &, BEOBEI N vYavdIn &, LEHL
LT, 8Y35v RIC Pzl 558 E LTAH 5L, FEA
WL R G L 72 b DTH Y, LR b o & Fol LT il Lok
AnksicBbits.

L LA D, KERAROBRTEYRL (ES 2ok, -7
CRENEEY N T 2%, EBEEEMT (4v BE) 25CE 2
ROMNE BB X SRAL, WHTREHOHEE DTS 70, B
B TEBRTPE T EBERD B0

RiEOHMC, HMITRBOMLEIC X VETI 3 517814 %,
TEBETHOEKCEHET 2 0 0 TR EH 2 TN A e,

SPRR S LT, Y350 W% vyaunIn KB 5 RT 5 TRETHW
HOMBRBROERL X2 0TFHOREN, BED2HET, TnT
(BT eMbhoTEY, MBS »TIE/PER ooy TERH
Bk Lo EMEHEL 2910 1€ 9300 OFRET L B D
27, BSNOBOBLSHE, A5Gt EIRT LT LICLY
fifh Uiz, ZOERICDOWT, RIADOIRE Y101, WishBERRE
Tav, BEHEAHERIL TR,

B 2 wFod WEE 7922 FR600AX &R, kito—fi
WaREEO M, ERCHT 2 2Bl IhAadhd s bl
ELLTTROENRD %,

(a) 2500V 400A twsEwW 40 BF, KiEh
L, 0us LT ewvs a-uiD RH%,

7 do TBOTERS
AT LTl & 2 % D,
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(b) B OB R k> T, 91024 ZURAHCT 5
HE 5T 5D

(c) Az BEEIP F a0l BIRICESR X405 B4R Avz WHEEET)
%, WhIC LTHEHRT 34 BAAR, 72 HER 250V bHn
Cikdl, 49122 %0 n JB A-2 HOBEZOMINMC k> T, -2
2,000 A LIk, Az @@ 60ps DIF, #9K LU 330Hz & w3 Sz
B, ERCET L wRELFRR B,

(a)iIcBJL <, —fikic 30ps LT s—vAy B % 5 51Ckz 56
DERIHT 3 L, BRDERO 1o BRATRECHNT 2 &L b
€, #uv BEXBKL, EERCRLIANETFLEE230T, &I
I, HMLWETREATE L, SiREWERED 4> BROMDE, B0
Froo FRGAEE t1Yaa O v BERE, WU 40 BEOWLIL 47
YRR CIETIER LS R D, ERiCET 3 42 B D74 { A B
H5D, T OFSEFEMICER L G+ TR o/, (b)IC
BILTH, 41Uz #e sq4-F MO, ToRIED2HER 25
0, o, SEToicdki L <, SEEOMREMmL L.

T bic, 1,000 V/es Ll EoE- dofdt THE* 52T, Las b BT
A a-viv RO £ b B Aa-v IO RBIR LT, Bk
xR ES 7, F, B a—vAio HEEZLEL L, s-viv il
WolEM Y HEE%, FR500 AX-26( Vprar=1,300 V) & [RFFC %
TWHELT, (c)DMME%E T2 LRWREL % o o

MEGE Y22 ORI, - 2Y209IA I 419248 & 414
—F BTN OB CHERENTwEC 2 THB, LikHo>T, fE%
DRELIE H1U2s ZER L2 108-2, Faof FEORIEKHTNiCE
W, 192z KHWEFIC d14~F e B, Wm
F1U2a2 IWEHEDHZL S 53 DHEn,

IR 41y 25 OEAK X » T, Wik 41922 ZH L2
CBENTHETH ok 444~ F BARE LAY, EEAENRAL - NE
BRALE T, EifEtkorR LA TE 5,

Tz, SA~F TNk L e RO MBEHR T’ A14-F
FERAOTER 1odoauz I X D, IEHREEOY 172 KEZSRDT 3,
& T EMUEEE 41U 20 NOBHE, 1vdosuz ik 3 HERMHT
50C, AU a-vioy BEOBEE $1y2a & HEHIE Y1922 % L
2 &, FiEREED 120 L ¥ XU CoEHKEBENRT, a-
VA EHBH T ENTRETD 3O,

. EWRE B

3.1 w FRE00AX o T;=125°C ik 1} 3, #2 {RiRkio—
WERT,

3. 21c FD 1,600 A lE#stk, & 3. 3 1 FT1,000 A 0 #2
TBNEE, B 3. 4 ik FR600AX o 4o RIBEH#ERY =T,

HEGE 410258 OEHTS 1o Bt e, ERTHWERD LI
®ic ko T, 1.0~20 Lz 2, FR600AX i, Fawp EE~D
BAE, EAME LCHERINAYD, TRESUERL 150A &
MNERBRoTwn3,

Thbb, Faof BRCE, WEE Y122 CHih 2 UWERETE
i, LCIHRD fuz BR OO HTH 5P,

Ad, THTE Ay BH - ERTEWER, ThER f1U2a
e S A-F W HITLCEE L & ZEDETH 5,

3. 51 FT 1,000 A pFEEHET & #UEHOBIRE =T

3,000kg gtk D EEEIT, BIEHUL, BIEMFILTHREC e HDb
P B, EENE v BEQOHRICOWTY, REREOEY RS

720

e THh ot 10 mA/div
Yo o IE 500 Vidiv

3.1 FRGO0AX o 4 fREEEH: (T;=125°C) o
Typical off-state characteristics of FR 600 AX.

1.5 4

//<></< Ty=150TC
/ Tj=257C
/
0.5
100 200 500 1,000 2,000 5,000 10,000
JEER (A)

3.2 FD1,600A o I ¥ 4 o 4
Typical forward characteristics of FD 1,600 A.

JRBEET (V)

2.5

2.0

FwBE (V)
o

_
1.0 — in=125)
L=25C
/
0.5

100 200 500 1,000 2,000 5,000 10,000
F B (A)

® 3.3 FT1000A o o RiEEHEDH]
Typical on-state characteristics of FT 1,000 A.

3.0

/
%

Q/\%:ms'c
=l
) / [N T=257C

1.0

V)

A VBE

100 200 500 1,000 2,000 5,000 10,000
FvEBiR (A)

3.4 TRG600AX o #o fREBEHEOH
Typical on-state characteristics of FR 600 AX.
R, XZVIEWEEIC v BEZERT 3,
WS D W T R D @M TH B,
FT 1,000 A wiks\nT, dildt=200A/ps 1%, T;=125°C KT
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T T R D TR B0 A v & L CHlE L ke, sligiErin L,
tToRA 20 EHMRR L, & 3. 6 CBEEIE L L4577,
WE, WMAEEREZR, FHhOEWEBEICEWT, Y1922
EAAEGIET 2 858, a-vi> FoE X @RI A b & v 25Ei
FEAE LT A=2 @S ER A D, AoKERARILLT oo 23k0

(b, TORIMRHECE->TL 5,

FT1,000A KT, a-—vi> Bz ilET 2 &, T;=125C i
BT, 200~360 ps DENCHAT L, — B $1u2a & LR, B
CALAEVWT EPHHL %,

Ak, a-uid Eﬁ‘ft“ﬂ@iﬁﬂﬁéi&ﬂ%ﬁ%#lﬁ 3. 7 AT,

:'ﬁhﬂﬁ FLY28 O a-vt7 BHEOWEHEIC D WTE, chET

SHBMAENTWEP,

FR600 AX @ a—u2 RO HITER, #0820 L YMECRM LT
7o, Kty BOEERE, WERE ijﬂfi?x@?r’jzﬁtzr'“u o
WHEROMEREZ LI e TlET 200 TH 3,

0.04

3Nl L s : ;

ER 10002000 3.000 A.600
' 37 (kg)

3.5 FILL000A oFEH:)) & H#ULH
Contact pressure vs. thermal resistance of FT 1,000 A.

i &1
;\: Tj =125T
% Vo =1,250V
Ie, =1,4404
B In =1,500A
2] di/de=200A/ us
'EE tw =B0us
= 1., =1A
die/de=1 A/ us
X 3.6 FT1000A o dilde BERIE & 40
Wave forms and conditions of di/d¢ test for FT 1,000 A.
}L S
»‘;:; . I w=1,000A
& , Vi = 170V
- 1
$ y i Vi = 200V
R dv dl\,’ Vo = 600V
w " Vi tw = 405/18
=1 - ] Jdi=20V
JE 'I ! I ,' dv/di=20V/ us
A
"""""""""" N ' l,
te Loy, ,,
= Fa ‘\.._l —

B 3.7 FTL000A 0 a-uio MEOMEETY & 44
Wave forms and conditions of turn-off time measurement
about FT 1,000 A.

B AAEIET - M AU - B BN E

160}

L 1 !
0 25 50 75 100 125

3.8 FROG00AX @ a—u7> Wil R A
Turn-off time vs. junction temperature about FR 600 AX.

D& EDEMZ, (do/dt) =350 V/es, (dildt)=70 Alus TH
5,

B 3. 81ic, s-uio WO EIERAM: 2R T,

TEHIRH ISR THCEIIM S N 3 dofde DR, FHTOMHERE A D
B, EwiErERxh 5,

AHTCHE 350 Vies Bl ol AR T Y, HfTIC 24

T, L=1,800A, Auz WE 6O ps, (du/de) 22350 Vius & [z 1fﬂ
ERBETR-Tw5®,

FD 1,600 A, FT 1,000 A, FR 600 AX 0%EM B L Uitk 4, ZiL
#h, £3.1, 3.2, 3.3 10k

¥, BEHOMNELE 3. 9iIRT,

% 3.1 FDLo00A Dl ARG & i

Maximum ratings and electrical characteristics of

FD 1,600 A.
AT
I E] VI > I QR VA BT a1} i #
— s LM IE D Vierm v 2,500
—~ 7 JRIK LRI | Vesa A% 2,800
T P e A et 180°
P R/ ® O Ieav A 1,600 S
e } " F(AY) TR Ty=50°C
76 1 13 B A 2208 1 o 4
- ¥ B O O Irs: A 28,000
Ea vOoBOE W FSM A B IERE L
# & i 63 T; °C —40~150
[EN fed i Jig Tty °C ~40~150
oM
bl H ECHEE- N A= i &
5 " Vr=2,50V
i s i Irnat ma 50 Ty=150°C
woom @ F v v 160 Lrar=5,000 A
Do E B F ar . =
[uon ! R
# 4 i Run-s C/W 0.025 | gEa—7 ¢ v
I ® 7 3,000:2300 kg
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4.2 R-z7 FauATdu—F O Al
Principal circuit diagram of vernier chopper brake.

+ O
GD .
L
R
-
Z ATh MTh
1
C
~ O

4.3 75w N H @ 3 E K
Principal circuit diagram of chopper car.
Frili A pies o AN L & )V EERRECTH 2,

LELERR D ZIRMPERR DA S fr &, BBEMICHE Jwz 251
KENTw»D, TD FUwy DFK 7-4 1 FDLG00A & FT1,000 A
BENENZP CllEHEI B,

WHBBEHs L, 1BEH2BIK, $1y22 2AEMHEEIE LT
CEEFAL 5, B, 1BE®D 4192255 180°#E, 2BHOY
1Yz 7 90° i, 3, 4, SECEM A2 WEBLCHE T LERLT
3,

4.2 ZRUL, EFREENICHP XN 3 EP#RE O -2
7 FawASl-F OEEBTH 5. Wl @K HP%, BT H
Tl s O LT, I E AR & UCBEE L, B o EE)
IaF- BB CHEME v 5, CDLE, Ok, AMC—EE
AN 2 X 5 IEPIRRD 20T BUHRZ Tk s, A=27 Fowh O
Mick b, Ju—+ EfHEr—EcllicE s X5chd, Bt Ly
262 KTTRZB X5 KAk,

D Faof EEDA: 41y22(MTh), Hilh 41 u22(ATh) ic FR
600 AX A{EHE 2,

EPUERLIC 7508 TR AL T4 TA LS, S8y
O E O SR X 58 vy as K Fawf B, ko
BLE $1u28 2 Hv i Fawf FEICHAT, BT 414~F, A1Az
FA-F EHEREC R 5T, Faulk FEEAIEHIC R DTNERD 3,
THEDRREE L 2 & AHEHHCIE, WEE Y1uze 2EHL
e Faoh BER, ERFLOBL5CABTHD S5, R4 3iIc T
sv A MOEBBRE R,

TER Al B 8 i id, FRE00AX % & 5 L7 Fowh
R, FHENEFETH D,

o T v

FATHEIME S A7 I - KA R D d14—F, 4192z, Wi
Wytyaze OPEEE, HA~OIEHAE POICE~ %,

SR T ORI - KERARILE, E T h s #F
BRI XY, EEoMNBRERL, SO LIcERT 2 &
HBKE,

¥, CHOBMOISHIIE, HlMEAD Tk, B

0o B - LAT—F + A a0/l S~ SERAE OBR
b, RTORI, WEHHOME L OBFC LD, X9k ERT

DD EERDbR S,
R, EETERHIFHI S L U im0 BRE
o CHE, el cEdheE LE T,
® £ X Wk
(1) Il ZZ8EE0H, 45, No. 11, 1,449 (B4 46)
(2) WMiEs : ZHEEIGH, 45, No. 4, 471 (B 46)

(3) dthgsa : Z2ERMBEE, 45, No. 11, 1,463 (#3 46)
(4) fFHE# : OHM, 59, No. 11, 57 (ig47)
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723









E 3.4 2SCI510 fa—u & K
Electrode pattern of 2 SC 1510.

T, CZOMML Ve=25V CkJ 3 447 bou HUAEHR & LU+
5&, FEMEREETS (a) TR, P1A, LT LEHEHL
Hwn(b) Tl 170mA T Y, RECESIC LY, ERiBEk
DARYSEDL LR AN TWB Z &R LT B,

AL R A9 2 Ka—u e LT, 28C1510 # X 3. 4 1
Fre,

4 BRI

MBI bSuv2a Ol
BB, C CCRBEIAIORIBHRE LI X b
%

4. 1.1 EREEMEONRE

BEAGEEPIEA K X 3 RS R A L ogiRE, 3 BEcknT
h=F bL—Y DHTIEHERFIC & » T~ A3, T CCrEs#ath
DEFEAFFIC D WwTRR B,

B4 1k, ZEIER Re % Asa-2 & LT 2SC1206 B @ik
HHHD JLoa N-2 BEBELRHEO—fl %R LA b DTH 3,

TR ORRE, EDOTHHFETH T, Asur fvdoszuz
(Re=0) 0gf, BEDS LR & & b ICAIICBUER AT 20
L, BEIHEEHER K E A2 ICohT, BHRHOEECKHT 5
AR, MRORD T2, Ves=20V it nwT, Rg=0 ¢ Rg=
011Q @ ¢ EOBIEHUES Wik T 2 &, MBHEEHEOWIfEE -
w3,

B ko k5 e BB EEABREE LR RITL, AR
~A BERUREWET D 74 FL B oMK EFIEEIC L, 2D, DET
b3 k5 BB O b BT & UL WERIWE 1-vu5 257
BEER Y, FREOM EVHRTE D,

4. 1.2 ZRikNtoUE

AETR, RECELOEADS BB FECRE L Ricon
Tk 3,

(i) CHutfimpsts

B4 2%, Asvz quvdoauzak {35 25C 1206 & ZE/LER
%H 325 28C1206 B wowT, CHIEEEIWEROMNEII—AT
B HEKR LD DTH B,

EDF572 ERLA L BRET 5L, RO EXHALATH D,

Tibb, BESEROELEEEOHE, Asvz1uvdogva %
BALZbD ¢ HENEBNZEA LA DL TR, ¥ CHEER
EARRO b, CHMEBEBEOHS, MEDOED, ELAY
o bhd, EEEDECELTRISEL DV RAEATRS isux
1vioauz 73, FE(CER L FEE, BIFE Asuz @R RTC e
b b,

¥ 7o CRMMIETIVER: O ATTAETIUSIRIE RN A 1T 4 - 2 FiH

726

Tj=125C
Te=25C
=

//Q I
| K SYLAGE T
P'< 10 & 25C12 "
. & 25C12068
b Q{v
55 o ¢
@ o
wo *
S
[ *
dgj /.
L Q
R—— Rr=0.110
2 L ! I i 1
10 15 20 25 30 35
QLo E = AMEE Ver(V)
4.1 25C1206 B i #iHi-—oL o5 N~z MR

28C 1206 B transient thermal resistance vs. collector base
voltage characteristics as a function of balance resistor.

20 Ta=25C
Vea =25V
S=T70MHz

i ieEaE
CHRIEEF

BREH PW)

4 2 4 & 8 10
ANEH P (W)
4.2 28C1206 B, 2SC 1206 7B H—AJIBE I
2S5C 1206 B, 2SC 1206 output power vs. input power
characteristics at C class amplification condition.

A1 To=asc

Vec =24V
J=T70MHz,

407 4 F B L 50mA

/ Re=0.110

S V4 (25C1206B —2SC1206B)

30

HHEH P (dBm)

20 ) ! ! | 1
15 20 25 30 35 40

ANEH Pin (dBm)
X 4.3 2SC1206B, 2SC 1206 HF1E 17— A J1E S1E54%:
2SC 1206 B, 2SC 1206 output power vs. input power
characteristics at AB class amplification condition.

FOMICHAMAZZRY b, COBRBERN, LD Asur 1ods
auR OEEETD Asva RREIFERE i,

(i) WEiRthE XU TR OwE

4.3, 28C1206B # 2 BB L iAo Eijk: o J3
7 TH % ML, HH40dBm (10W) THREg X Wk, ZER
WA T 2 EEIE, 395dBm (9W) %-C 45° OREBICED, B
FAREBEAE LN Tw S, —F, Asuz fudoauz 20T 3154,
45° DHEFFICE LT, Il LAY TE @RS R, Thid, A5
v fudoauz DEE, ADBSRIER, BIVE UL IK X Y BETETIR
DT DD AT AoE~Fu2 OETHKEWC L KFEEF T % &
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100~
cds M5128K ||t
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E 10t~
Nk
N
A
n . WVeEr772F97 - FHuy
4.3 MO5BI28K, M5129K (FHD—[R Lo BT vbwa—  Hk @ £HA2IHIC ey ~v
0-1u | Rk EXDI0EY TO-5 16Ey Jo, l4Ey
0.2 0.4 0.6 0.8 Block diagram for electric shutter of single lens reflex Ke
~ ALYy ZIEEE Viel(V) camera using M 5128 K and M 5129 K. HopMEy tises FY

4.2 psuzzz O Vee % Io Fi:
Var vs. Ic of transistor.

£ 5. 1 Aoy-v Ofe—%

K 5. 1 &8 Aur—y ONHER

Exterior view of packages.

Characteristics table of packages.

i : P F1AREDON VT—-F1ARHDO - [ §
. OB Y — R HIRE L 10— PR b A T T ofer iz i & T sis 81 ple
% %% e &) Mg v | ) FRIRRE P(Cl:l?n;g,’,{/%gﬁxffla\ u(flggr’]ﬁ:)max (mg) (mm)max | i
FIAF s Em A ¥ 14~ O O 10 ! 41 : 1,020 5.0 )
)‘}’)Lf—\—//-—-)bg
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TO-5 (i) 8~10~12 © B @ 6.9 25.7 760 a7 o
77w l~ Nyl — ]
: Ka 14 [®) © 5.9 5.8 250 2.1
Te 16 ® © 7.4 8.8 430 2.1 A
= = » F A~ 14 ! ? | s 4.0 4.2 | 60 1.7 | A
Y ) YOUAERTE S - YRR LD 2mm S AT S kLA E O T OFD f4F, O Wi, AHI £<bFsLn
. . L DTH S,
5. RNy —
6. & T U

145 B IC oSk v, Bhnili A0k ICsyT7 %
WAT M, Tabb Avr-3 TH D,

125 B IC @ Aur—-v BWTFROFMZ AT BERD 5,

(1) hats OEAEHM L0E FRIAECEIEREZALTS T
Lo FONAWREREE R, 125 ORBREREE, WETLE
14 A, Jaual ~ 2RBERTRET 5 & v o UHSRMIE
W& L REHFGTH 5,

(2) has AT OFAEMICEEEELETE 2/ NBREEIR,
R X VBB o @Rt i crs T L,

(3) £HF~OWHMHEHTH LT LEERE 1 A T T B

(4) B8 U~ HEEOMEBREH 1000 BLE, HREARAH
Rigic/hx &, 100pA -4 D IC7u3 BETELZ T L, TDk
B, ICHGIDWTY IC 3uT LOYSBRBIEORT O Witk%
Flbx gy, BHXEARV I SHICEOHE CAET 2 BHE»
H5,

PEDS&EF#ET Avr—o E LChithbniE M 5. 1 KWRLE
L3nbo%HFELE,

£ 5. 1 @REED F52F90E-LF A8 B b, FAZ OEVNED
THICHBERINTWE 3m8u0f BT, bhbhOHREME &YX
B o~y OMEREHIKETH 5,

BE, BEARAETO Aor—v FRENICE S &, MDY E
Mk Licew, TO-5 TRFINS 1a0Fsvi—L DBHDE £330
o FEMEE L 250 hMor-3 ﬁb‘ bz, Wb HZE fuy
-U T, FOFENE - AEEikER OFEFHC L Y BT 6

A o N A A
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bIbIOPR LA s BICIKDwT, 3P has HIKE
BIE - REREIIVEDEEE duhL-2 & ¥—u WIRBRE Y B L7k
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-3 DEX Y BEIL .
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VED 720> CMOSIC 1,
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(4) #9 & vpwa- HEOWHEEZTTADLES, Tk I59ua
L DHEFEER L has OERE 7uT IC
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(6) AROET vewa— B “ETHY” & X OHEIC
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ROM 5 & € = B MOS/LSI

L R EF - W % g

MOS/LSI with Program ROM for Desk TOP Calculator

Kitaitami Works

Norimasa Yamada - Yasumasa lwata

MOS/LSI for a desk top calculator supplying micro programming technique has been developed. The specification change of LSI

can be done by the alteration of the ROM contents of the LSI

By the programming technique, the LSI for desk top calculators whose specifications are diversified can be standardized and the

developing term of the LSI can be shortened.

The article discribes the function blocks, which constitute the desk top calculator, micro instructions, and their outlines.

L & A » &

LSI, #picBra L3 (UTES L83) 8 LSI opis
LT, FgHEoEErm ERkahd - Kk L@ka’mé
BEMAR I, BT 3 C ERHEEAR fMuh TH B, TOHA
WRERE KT 3FkeE LT, bbb, ROM c X5 ofz07
0J5zud FRERHAL 7,

COFRFRBRAT CHE->T, BHEOBNF v—r o © vzal—
vau b, ROM ¥wt 920850 OFEA TR EBIWICTTA 5 CA
D uzss PERHCHTE S v,

%é.-'%liﬁ:#%@éfﬁ , N—F OO BRETHE S LR (T
Lvoza B - BRARE) T, ROM o NEOLE TR 5,
BHEOHEAEPET L L, 1oalts32ysy BV TEEY-rv2 D 2
D-Fp—b BVEET 2. RICTOIWED-ru2 D vzaLb-vs TR

v, BEBEL VR E I Fror T3, TORBIELCVIIE -
2 D 9p—Fe—b P5ERT B &, Lo CADyass kT, RO
M @ K-tozs fa-u BFEH I D,

COHRIC L -C, BHEL %5 LSInsERT 3 &, He oo
BRI LT, BB ET 2 RBEEE, Lvirot &2 4A
M T% 30T, BHAEBEEZKECRETE, KD s5udanvvs I©

BRANHRD §~ T 5 T LR TE T,

BE, cOROMABREEMLSIE LT, 1004 28) & L, 12
e 28 AL, 1204k 1a8) 4%, BXUFL20%228) &L
SLofsE T L, SELL TS, C@ﬁit%:ﬂi{fiﬁa“mf, S
EAGIREEHES - WFRFER - BrRAFHES L HETE
%,

ZzTlE, ROM AR ESHLSI o—Fl L LT, okl
SET L2 1207% 28) &2 L LSLic X 2 BEOERK, 3 X - LSI HH
Wi owizkd 3,

2. BEOBR

COLSI ZHwic BRI
(1) - AN

(2) 7HEH (MAS8614-20B, LSD

(3) $3-4# (M58613-81 P, MSI)

(4) FFW (T @)XkFERE, LED, Az HEES
(3) EER (BHEE —iH 2000 Jzi0-2)

, M2 1kR_mlikXsic,

* LA

' %= R &
g =
Q
o. =
5 #) g s
B <
Za El o |
22 [|='='|] opr &
llh
KX BN
s-x-r [0 EEEE5EESESEES |(mm
“rUyr B MAB614-208 £
%~ A7 R foo ol BpE
& Vis Vo GND WEER

21 B Jowo K
Block diagram of calculator.
THIR I B, DTiIce 0BG 0EE B XUFE Jowy Off#ico
WTRN 3,

2.1 FEOHIEE

FTRHEHEFOL Le2KRoWECO TR~ 3%, BIE 21vF
BANCKEE, BIU - OfAAL, HEPKT Lk
HWEID Jods6 hova ik, $5 or-vsv THLkEL, 5%75%&5
FR Loz (X L922) ORERZFERLTV 5,

LHUE £ F R IBAE - BB L, F- ATTED F-#-
Follwoz B hn LT, 20 - KR L JFE fua 25, KN
T KOs10 Kd bbb, HEMCANLDLILE, FrozrYud Bk
[mpE %A DH &, ROM i Judss ShcWECHE- TEIET 5,
C @ ROM T AT - Offfge L st A0 H%, ¥E, #HE, BBECL
UZe FpwaUod BilEED Jodss EBECEhTE Y, WELo-F
BicfirHian, *oNERFEEEhETER 3,

F-OFAHRL, WEPKTT 2L, 120K LCREBCRED,
FRULY22 OREDR Fa—3 FicEbh, FFIh T i AF
RHABEREICEDLN B,

TR TeiEE vz b ko TE Y, Tedaut BERHS
EFEMIR N FCEITEN2 L5 KR T B,

2.2 £-—-ANE

F- ANHRE LR, FRAOY 2fEE ALz OT1~0T16 %,
BOBOD $— CHIE €2 25p20d FREBRHAL TV 3,
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ey -4y am
70— F 5~ MER

]
ey —7vA J0-F4- b
Y¥Ialb—-vavrarssn

ROMT — 34
PACEA N
T
8IMERBA T~ %
FEETorsa

XN KEX ¥

Mo Kuy

K5y
4,1 ROM ']"I— b2 V[;ﬁcﬂ 20— 2?:\‘ rpa ' KEy
Fp—F
Flow chart of ROM gate mask

making.

TH B, RIC, BWEo—T02 D 20-Fp=buzal—a KM, &
— PRI R T Fwo L FA0S T35, EHLEFEERIC, HER
Vi% FLal3 O F+=BEC I D ADTRE, ZXBLIERLDZ2E D
REBHAEN S, B 4. 2 T, 7Eud5 EFFTHEHILL Y2L O—
iz, B4 3 vzal-vsy BBRO—HIEZRT, BEv-ro2 D
I0-Fp—b BRAE FAS Ed 5 &, ROM - %4 Jud54, B
TR 5-a 284 Sodsa KD T, BEVERBHOAN -3 %
b, VEMT 3,

5. ROM HES A LS| o fHEEiEns

BfE, ROM ARBRALSI ¢ LT, 00 As L1120 Mo
BRHZEELTwD, ) A LOEE LT, 00072 1207%D
3MMIE b0, Fi, 1w fH% SIEME, 2avy AEF LT
b, BOBOI120HTH B, ch b LSI o+ 3& 5. 1
KRLZED, wFhd oo o5z 0FRMAHEE LTEE#RIDOT
HD, B 127 2y fHE OWEE, ROM o o—F 25512 &
Ze0T, FHREHESOBRELD Y, HONEIERY b IiTcE
%, '

6. & ¢ U

B LSI ¥ EHC 2120 Sogszud HREHEA L, ROM oK
BhUZFCToC LYY, ZHEHERA BB CcE 2EEML

HEAD MODEXRIYOH

Ma42 yeguvdsyzat
Example of assemble list.

10,000,000.11 K T4

cL 0. K T4
T2

1 1. K T2
0 ... 10. K T2
/ 10. K T2
3 3. K T2
f= 3.33 K T2
-z 1.11 K T2
= 1.11 K T2
X 1.11 K T2
5 5. K T2
+ = 555 K T2
1 1. K T2
2 12. K T2
3 123. K T2
4 1,234, K T2
5 12,345, K T2
6 123,456, K T2
7 1,234,567. K T2
8 12,345,678, K T2
9 123,456,789, K T2
== 137,037,035.7 K T2
Ko

1 T2
[5} T2
/ T2
3 T2

!

QREL ARt

4.3 0-Fe-tvial-vay D
;g
W A
Example print-out of flow chart
simulation.

% 5.1 ROM J5 X % 5i FHLSI £ B — &
Specification list of LSI with program ROM for calculator.

ROM W W %L < WomooF R
® i Bl B % o o2 T o/ Mo~
. IRV E SR S AR SR IS EINE SRR
OB O BROW Ok SONA R HOW
W0 720x%y LSI 320 OO 10O O
1017022y LSI 320 OO OO0
121070429 LSI 8 O 010|000 O
12071 2y LSI 512 1O 0|0 0j]0|0]0O @]
124771 A% ) LSI 512 |0 O|0]0j0 |0 @] O
123721 2%y LSI L NeRNcRNcRRoRNoRNe! 0101 0]|0
1217722 A=Yy LSI 512 10100 olc|]Oi0 O

ST RBHSE Uie, HBEDZEED b 2 EEEBROZEE %, ROMD 2
20 DEFERFICILY 5 & L RAHEIC A Y, LS oBEsE % 5k
D 1UB3~1ACERETE oo BENTBOTIF & LT, PAFMR DG
M & X b, EMEL - EENE - EREERER I TW 3,
L Jotr DM, »120Jodszud HRGEM Lo TdeE, Fi
LnEB AR ORM, #HEOH LS Y, Citb ¥R
LCwhidhd i bineEi bhb,

A A e A e A TP s S IS BN
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Jt (min)
B4l KB EANOREEZL
Temperature change as a function of square root
of the time in the reactor.

%,
CF——>CFgt A T vooriiiiie e (4. 4)
S AFHE > SIF v v eveeerer et e (4. 5)
Si0g+ 4FF—>SiF 4+ Og  vvvvvvrremrnrianinis (4.6)
SigNy+ 12F% >33SIl - 2Np  -ocomevvennnecns “4.7)

TN AF0IwF R 28wzl RR LN PENAGEICL 5 %
OrEFFEFRICLTwS,

TR XS I5R9 TwFud HLERISTHY, €O 1oFud HE
BEGSEEC X v ERL, BESKIGEND A2 DENSE Jsd
IvFvd CBWCHEER f54-2 LA b, XbiC, 3.1 sxtr
B3.2CTRLALSCAUHE To7ud BETEREHFC LY 2
D IoFud WEICERD Y, FBROMAFICIHERE ~FEORED
WETH B,

R S B O

A2F5A47C L B vau BEU v)3v (LEWD TwFus Itk X
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CZORIARC O WTHIE LA, fAzdsdv TvFud OFRMIAR
COWCRIFAT 3 CEL AR o ke LBLED IwFud Fitkic ks
J % Si>SiiNy>Si0; @ 1wyud BEOEEZ 5> E<FHLE IC |
EADEAR, EEOEEESDBEOREFEET 0T
e ETH BT b ok, S, Y-t Toea PO EER
Jav D IwFud, Awvui-vsv B SNy o 1vsod %2 0 Rk
IR, BFCHT 2SR EE0 5 4, T ETEM Sotz 33
KTEbotEbhd, %%, viav kBse, & il Cr,
W, Mo, Al%D 1uFu5 b TwFudfiz LEBEE O B CIB THE
ERBTHH S,

HEEBRICEE L, A0 TS LI »igii v b g
VEET zn WERO e R B L ¥ 5. (BH148-4-26 %4

& ¥ X ™
(1) Richard L. Bersin : Solid State Technology, June, 39
(1970) '
(2) Stephen M. Irving : Solid State Technology, June, 47
(1971)
(3) J. A. Appels et al. : Philips Res. Report, 25, 118.132
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(4) F. Morandi : IEEE International Electron Devices Meeting
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MOS HEZE~DA F ¥ EA
B SR SR - EEE SRR
ST AN SRR BB

lon Implantation to MOS Structure

Satoru Kawazu + Koushi Nomura « Yaichiro Watakabe

Kazuo Horie - Youichi Akasaka

The characteristics of MOS diodes made up by using ion implantation has been measured by a pulse scanning method, a new

C-V system. The results have been compared with electric characteristics of MOS transistors. The implantation of 12C* induces a

surface states, which move Vrp and also results in a production of generation centers of 100 holes/sec per one ion at room temperature.

After a heat treatment at 400°C the value of Vg has come back to the value before implantation. But a heat treatment at 700°~900°C

is found necessary for the extinction of the generation centers,

Consideration must be taken on the diffusion effect of implanted ions during a large amount of ion implanation or during the heat

treatment at high temperatures. The phenomena give a significant influence on the C-V characteristics, the threshold voltage and the

effective mobility.

Loz A #° &

PG O M TR @ <, HICH LW ) Al
LT3, M 14y TREEAICEAT S, »hd 5 1
Fu AL, COFHLWEio—2 & LTHEAEN T 5,

W OEGE E R L 14y BABOKELTAL LT,

(1) BERERMIBEAOHERESL TS 5

(i) {ERENIEITHETD 2
zERBIFLN3B,

O EET T CHIELE 3 20 oY lkIEE L LT

(i) 4fiEg JIC) mromiEiiy

(i) BEHRERE tsoo22P(FED)

(i) BERHA tsvv28, dMF-FE®
B Y 1ty FAERERA DN THE, bbbz o CTRICH
B EAINTWwE MOS (Metal Oxide Semiconductor) FET ~
D 1ty EABOBERAICOW TR ED T3S, T TR 1408
A%fTh okt & ORERER COMEORERIE L L& WEHEE
FRIBICHELE 2, HiLv C-V jilgsk (Pulse Scanning C-V
HE) OO FHACHEE LARRER XU, 14y BAZEFHTEEL
7z MOS psovza KB LTE b iciERico w THigET 5,

2. R E K B

2.1 C-VilE
MOS 414~ @ C-V JIE A ic MOS #& o FmHEi & JiI7E
F2HEE LTRWORT WS, MOS 4144-F IC 14y ZEARTTA
5 LEBICINE X W EA (4u KX b, MOS d11~F ot
T UEBERICRIERE L 2. CORBR—IZRICIEOE#H2H L
FERHERL & 7 5725, 400°C 2 D HMBCIHE L, BE o C-V flE
ECoBHRRL TOBE L 22 T LD, Fiz, 101%em™2]]
ToED Koy 14y EATH 500°C o #ME-CIF & A ED oy 7
BEIWCHEEEL, LEWEEEXHIHLE 2 C & dfEEL &,
BE O C-V JIEET 14 BA e MOS & o ERFH#ED

* L GRFHREET R FPoRETZERT R A ST YERT (TR

MRS C & FARETH 228, HMTECOEEDOREEOIE,
EETHMIE L : 2D L E WEBIENRE, 2 5\VEERE 11
U HARD L E WEBEEOEGRE#cd 5, COLIBREET
% MOS s ToEMEETOMKRERE, L& WEEEZFEC
JE L8 25 Lw C-V fiisgik (Pulse scanning C-V ) OBat®
174> 7o

2. 2 Pulse Scanning C-V &

2.2.1 AEREE

MOS s14—F 1 A7z BERACEHINT 2 &, vyov KEILHE
T EEBNT %, COr &0 C-VEFERE 2. 1 % TN
T2, é 2ENE v TRV L 0 C-V HHERZEZE
KELAHE LAV &S TRk on 2K E R L, BHER(L)
Ci-T, afXbciic#ETs, c SoBE V, % v BREEN
L, AEES tocd &, C-VEskige d b aofifficik-
TB#T 5, —HMiE(2)abde IREFCEILLEEL, TD
EILOB ORRASER A 72 BEC BT 2 NEEERo=A
WEECRBELEN VI EET TRk LD C-V FEZmRL
Twn3,

LzAi-T, BER

BTV, Vu DEER T BN Lie & #1C

sic oLt Ec—a CBSMIMEMcD
HREC e &

ﬁE #(2) d

(1)

OE: ..

— s - PEE (V)
2.1 Pulse scanning I X 3 C-V Ep:if& X

Schematic diagram of the pulse scanning C~V characteristics.
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AE=Y kT
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R /l
l
&
5

N Lr
S jUn Ee/2

EV
2.2 MOS g1%~F @ 14—~ Aul Hid
Energy band diagram of MOS diode.

ZIEFLOHE to THY, cdbadFEcibinFdacss s
N5 HTIRREOITETLOR & V, BT % rp BHFHEIM L& & & 1CF
LT IEADOEPE LW EET L, Wi, dE0EEZRBEC

EIC LY RET ITEOHFMET 22 LA TE] 5,

DI C-V BRI D W Tk~ 5, MOS d14~F O 1214
— Kol HE%ERE 2. 2 KRT,

MOS g14~F @ C-V R ¥k o FH-TD Ao ol ) 4E=
Y kT DY % fou-5 & LTEDY 5, HMTIHkED E &, M
OS d14—F OHUMRIE A Y 0B R C &, 5 BIE V duac
FhIham,

dQ_ dQ

C=av=av, de @D
AWQE‘Z)EO{ .
Th Ay, e (2.2)
Ve[(AF+Y)B]4AV oo (2.3)
T,
~(Wox\ | B L
_< e > gen;+ B L ~(2.4)
_ 2804Y 1/2
ﬁ(q__.,..__' S B> .......................................... (2. 5)
AV=[p— (X +Un+E 2)1)q v (2.6)
AR A1y = oo e e @7

F=—[A(e¥ —1) +A"L(eV —1) 4+ (A—A") Y]L2 ... (2, 8)

=4—t BREBICEME 7 2 FIE, Woxr=4-t+ BUIAE, sox
=4 B D , g=MAEMA, B=g/kT, k=DBoltzman
R, T=wEE, n=FETROR SR, =T,
=~ BREOMLZEIS, Up={mlfFL Fermi ¥, E,=
RMEOBEHE, x=REEOE AT, Cox=4-t BILE®
WA Y OFE, Er={=88oTHE, Er=so1= Hify, I
=2 Lo, E =ﬂr?a‘i? D_ERTH B,

CCTHE(L) B IR (2) of&MRER LT, ThFholl
oOMRKLE L, Fabb, (1) DR o) FEICFTL
BAAEL R DTH B b, CIH LTS VIckt LT b EFLICHEHR
FT5XC8 oA T-1) HEMHT 2 22 TE, WH(l)
ST AARC, BEVIP IV A cEs b5,

Jfﬂq&g

_AGE@NC
1_1+A(dF1/d}?') ......................... (2.9)
VI:[(AFI‘}‘Y)/B]‘l‘AV .............................. . 10)
Fy= A 1T = 1) 4+ (A=A D) Y2 (2.11)

742

Mg (2N T, EIRERICIHIE L Lo 0GR I35
BAENEANETECEE LAV E OEER D, X (2.8) D Ale™Y
=1) Ok Y oGl ick LTR—EITH 5 & R b,
LZ&dio,

CATI(l—eV)—A
dF}dY = -

................................. (2.12)

THz bbb, WAIK, ME(2) T 28R C 5 LUEE Vo ik
A1 (1—e¥) —A]Co 1 [2F

Cy= Lt ATl —al) a2l (2.13)
Vo=[(AF+Y)BI4-dV oo (2.14)
TELIND,

—7, dAOEERXWET 2 Lick b, (@ 14)» bHHKRL X
Nz Auf QWY Yk b, 2OY % fs-2 & LT, dEic
BY B RMMREES 2 ) OTEFLBEE P s #crinkigofi Lo, &k
KTcEHEzb59,

Y1—e¥
P=n; e A+ L£ 7 Ay e (2.15)
TR YRR CRA T 2 P — LIS 0 R R S i
S:p/,,-P ................................................... (2:16)

Lbkobhsd, EbICH-r WML Sux BIEM V, 225bx v
TRIFOE W 2HiHcE 3, V, 2Z5bxwdcecky W
LT TS HHEL, SOWEHHONAERD LT EHTE D,
CDLEDOWRKRNTEL b,

1/2
E T 4 L o

1, B
T s UKOBTER
AL A ZMIc AR S & V, i

Va:[(AFl'}'Y)/B]“‘ég‘;'P ........................ (2.18)

THZ b,

Xbic, ToOFEEMAWSL L, MOS tsuziza @ LE HET%
BHCET D e RTE D, Thabb, C-VIlige(l)i, EiLs
FELAWE EZ0 C-VEERRL, HiE(2)RETLAEET S
0 C-VElEERLT w3 hb, ELOFHECL3EEOBRLNL |
3 b % MOS 150328 O LE ERE : BAe5®, Lkﬁof-f
CoFHEFHAND T LIk ) MOS 417~ ORED 5 MOS (s
22 DL ENEBRLEZHEERHETE 5,

2. 2.2 HlwEE

BH o C-V AEE L 9 EET Ay BEP ML X & 5 DR
20T, XY L4 Db VI vuo0 20~ RXVPIERTA -
o

FOEMHEE 2. 31CRT, ol EwT, MOS 414~

Coe Rl coovevirriiiii (2.20)
RBEMENRT L&, C IEMEREROHS) (Vosinet) :HE
FHEST (R) s LT,

C=Vout(Y)[joRVysin ot «-voovvvvervnnn 2.21)
THz b,

D Vour(Y) iliH 1mV DIFTH % 5 HMiE féc uo0 20-7
oY e, F-+ BE Veu(X) % XNz 52 &l X b C-V I
W ET 2 2 TE B,
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2. 3. Pulse scanning C-V jljE3E AR

Circuit diagram of the pulse scanning C-V measurement systern.

- As Imp

a3
T

Generation rate (X 10%holes/em?®sec)

1 L
0 —10 —20 30 —4Q
Gate voltage (V)
B 2.4 fRiEFELE D 5~ EERAY:
Carrier generation rate-gate bias characteristics of 12C*
implanted MOS diode.

3 b
W—
9
&
o 2r
g
% S *#C* Dose ; 2X10%em™®
= a Energy : 5keV,
g3
g =
S 1L
og -
x
300°C Anneal
400
0 Q-——v-——\r—-——o——-—Q———'b—' 0 sC .
0 -10 —20 30 =40

Gate voltage (V)

2.5 kRO 5~ BEKIEE
Carrier generation rate-gate bias characteristics of 12C*
implanted MOS diode.

2.2.3 = B

(1) # &

27 R A MOS 41— F Kl E A R VIRDTHED 17
v EARTFARS &, iy EAK XD FEAT 2 EEEfIc X s C-V
B OBE & A 11v OIEE{tic X 5 C-V lROBB OB Z 7
Wi 2z BENECH 3, 20T, Yav BRCETMICHEARR
Pk 14v HEAL, A KD FET 5 EWEEORE & ZAEIC
¥ B EMEROEERBRONERZ TR > %o & bIIEDTHRTD
% oy 2RV BEOEEOBEE DD e THE L,

(2) BREFEA

FEIC VA oY o0 RN, HIEH S Qem % T, 1,000
A o - BUEBETBREIC MO AL, BULEE Trazos TEE
FHEFE L, MOSd14-F 2VER L %o

MOS R ~o A4 FEA « L - B - JEEE - R - SR

#C*Doso

1X1Q¥%em™?
1oL /

3 szmm
&

o

g 1107
T 10M-

D o nn
- P 5X10
= /\‘/)(

2

8

- 2X10n

ge 1x10%
] i /

5 10 o

5

G

Ernergy & 50keV
As Tmp,

10% 3 ) ! i
0 —10 —20 -30 —40
Gate voltage (V)

2.6 MU D §- b BIELARE

Carrier generation rate-gate bias characteristics of *C+

implanted MOS diode.
S
As Imp /

104 ‘ ‘
"
/' /Amcal

o

108}

*sec)

Generation rate (holes/em?

10%}-

v
101 / v
50keV
As Imp
1%L Ve =20V
H 1 H
ion ok 0% 10

#C* Dose (em™?)

2.7 nCr g AlC X BT B
Carrier generation rate-1?C* dose characteristics
of MOS diode.

MOS g4-F 1Ic BCY % yEA Lk & ¥ ICHET B Fmi g 200°C
FLE O BULIL-CREE LI Lo, 400°C o3l %54 5 &, C-V
PEZEART & 0EFEBD b A L Aok, LD 5 I, Pulse Scanning
C-V ik FwT, FHLOFEETE L &R, REEMICL s
D & XA 2EPBRE N

AR 1x10tem™ EEHIC PR VE E, M2 4I0RTTLEL,
F-b BECHME & b CELOREEOMMAIEL L, HEARNPS
R BICHEST, M2 5 2.6RTCEL, F-r BEHKEES
BB, THE, vUoy RITTOELOREIA T, vYov
FEEEEIC 14y AR X DBPRIEATEEL, T ORMFRIEIC X
3 Yril-vay bva BB E N L EL DL LIC X DEITE 5

AHo EAK X ) B WA RTFRIGREmEEN O Z M & €
BREG TR, FILOREEY YHME LD T & Mbh ok, C
OEARC L BIEAFEEOMIMRE 2.7 X0 114y B DERT
100 holes/s ##3 %,

BYLTIC X 2 B OMARIIR 2.4, 2. 5 3 XU 2.7
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As Imp

UB* Dose 5X10%em™?
Energy 80keV

Generation rate
(X 10 holes/cm®. sec)
N

300°C Anneal

S 400°C
o] 1 1 I !
0 —10 —20 -30 —40

Gate voltage (V)

. 2.8 UB*{:AIC X % HIMTR A Bk
pari‘xer generation rate-gate bias characteristics of 1B+
implanted MOS diode.

WRTTEL, HARNAL 2 G EREw, LABIK, 14uEAR
b i MOS 44—y DIEFLFEE R 5% 10U holes/cm?.s R
DEEFRE s LkdoT, 400°C 30 OB T A BEA DS
BB E LD, 1x100em=? 2 WREA DB AT b S A EH L
TORRNT EHbhd,

AEFLIEAE BES 1 1012 holes/em?. s Y ic [EHE 3 5 1 n B 75 UL
BEE, EARICE)RED, X o0REC e 0%y & & v,
700~900°C DHIHCH » 720 © DB, 14w AL D Ve &
N7e PN BB OINER %/ & < 3 3 0100058 2 LB EE & 1515 —
Blico CnT &, 7l ic HEERORES HZeT 543k 0
C-V WEHETREMKE O BT EHET 2 CHTR+DTH 5 ¢ &
TRLTR 3,

(3) ow @A

NIE 230 ZE % P TG & 17 MOS 44— ic UB* i A
EITRS &, ZORMBBEARIC L ) Ni¥s b PHICL LT 30 5
25 P IRk & # MOS d14—F % Pulse Scanning C-V pkcHllE
FTBE, F-p BETEEDRT AR iR b O EILEAT SR
b, HAXNATETLE Stk LA EL S 0T 2 ¢ & FHEEECH 5,
LT, v EMAERNETH 3 & 5 AR AR ClE L
7eo TORREER 2. 8 ICHRY,

COGEDIEILFRAERE 2C DA LS & ik LT, #15 f%ic
o T 3R, 400°C OBLECH LT A wARR LTS -
o LEeBoT, SRIEAOHED UC 0ia e FEEIC L Y EE
DEMAEDE R T L FRLTH S,

Yoy BRICERD UB R A L Be ¥ i R AREE © 8
WAL L e B Eic G A S it oo DR D ARIEIC A D, T A
WHONTVS LEWEELE %L 4V, & BATEHSA D O 11y
WAR N & oBE

AV =GIN[Cosp - vrereeeeeiiieiaeiein. (2.22)
BIRALLE SR Bo TO X5 BEED MOS d14-f  C-V Jilg %
Th 2%,

2.9 @& 142 EA % T Abhin MOS 14— @ C-V B %
Pulse Scanning -Gl L #58R% 54, E2. 10 EEED MOS
SqF=F 10 1x102 em™2 UB*+ 27EA L, 1,100°C 5 4o #Ls %
iz o7 b OoRED R, B2, 10 TR BEUE E BT
THLLDICHMDO T STEDEILL T3, (2 22) Bk 574
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M 2BER
Wih: 1V/dw

2.9 PIWERE A MOSd14-F o C-V ik
Pulse scanning C-V characteristics of the non implanted
MOS diode (P-type substrate).

EAZH: BkeV 1 X10%cm™2 Hidh: £EER
FAAELME: 1,100, 5min e 1V/div

2. 10 sfiou A MOS g% o C-V i
Pulse scanning C-V characteristics of 1B+ implanted

MOS diode.

AR TR C-V i R BIEM S H I ERFRTIT 02T H b,
2. 10 THIOBOIEL LA T & REA XL Kou 25 MOS 15
VU2 VR O ZZZ DR L Y ECHM LTV B 2 2R LTh b,
HEA 170 PRSI ETHHE LTS T 2 iE, FRHCER L
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Improvement in High Frequency Characteristics of Transistors
by the Diffusion of Tin Atoms

Kitaitami Works Genshiro Nakamura - Yoshinori Yukimoto « Yoshihiko Watari
Central Research Laboratory Kazuo Horie « Youichi Akasaka

Investigation has been made on additionally diffused tin atoms affecting on the emitter dip effect in an NPN transistor. Tin atoms
were successfully diffused into silicon crystals from a doped oxide source. The emitter dip reduces with the increase of the concent-
ration of tin atoms in the emitter region. This concentration required for the complete elimination of the emitter dip effect is slightly
above the one for the compensation of the strain caused by the emitter-and base-impurities.  The profile of tin atoms is significantly
altered after the diffusion of phosphorus. This suggest that the excess vacancies generated by these diffusions are consumed to enhance
the diffusion of tin but not of the base impurity.

High frequency characteristics are greatly improved in the transistors fabricated with the diffusion of tin atoms.
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Siress distributions in tin diffused
silicon crystals.
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Cross sectional view of the electron gun.
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Detail around the negative electrode
of electron gun.
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Type MB-451-AVR traction motor.
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MELCOM 7500 % B\ 7-EIREBEEEEHF) AUTOMEX & 2 7 L D FE & R

ORD EEF.BERN ZMEY .k B OTF

Development and Test of the KDD AUTOMEX System

Kamakura Works

Kazuma Ban - Takao Fujima - Hajime Ota
Shoichi likawa » Akio Takubo

The International Telegraph and Telephone Co. (KDD) has begun a message switching service called International Automatic

Message Switching Service in March, 1973, The AUTOMEX System has been constituted of a duplex system of MELCOM 7500 compu-

ters with MELCOM-RTCS software.

This report makes a description on various test tool used in the development and test phase of AUTOMEX software system.
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Software unit test (application software).
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Software unit test (communication software).
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Software multi-unit test (application software).
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Software multi-unit test (communication software).
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The Tokyo Electric Power Co, Inc.

Mitsubishi Electric Corp., Communication Equipment Works
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Thundercloud Warning System

Kazushige Nishimoto « Hiroaki Arikawa
Teruo Kondo « Teizo Yamamoto

A lightning radar has been in operation at Tabata load dispatching office as practical application since 1971. It is in the state of

original design for trial and has a little inadequate performance for practical purposes. It needs improvement for the sake of geograp-

hical restriction with the place of radar setup. On the other hand a radio tower for multipurposes was built at the end of 1972 on

the head office of the Tokyo Electric Power Co., and a new lightning observation radar system was constructed for the installation on

this new location. The improved system has taken up the most up-to-date, advanced component parts and materials for the betterment

of performance. Circumspect attention has been given to the construction work from the viewpoint of special nature of the installing

place.
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£3.1 v~ o s

Anti-chemicals characteristics of cable sheath materials.
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