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Translation of chapter 1.

1. Advances in integrated circuits

It is no exaggeration to say that the progress of entire electronic technology is keeping in step along with the
progress of integrated circuit technology.

Integrated circuit technology is commonly called a "money pit”".

This is because a huge amount of money must be invested to make such a small mili-meter square chips. During
LSI (Large Scale Integration) product development, a CAD (Computer Aided Design) approach that takes full
advantage of mainframe is indispensable for logic simulation and photo mask creation.

14 ”,

Manufacturing equipment such as “photo mask exposure”, “wafer diffusion”, “die encapsulation” and inspection
equipment such as LSI testers that inspect integrated circuits after wafer processing and encapsulation must
have more complex processing capability according to the rapid enhancement of both the scale of integrated
circuits and the precision of photo mask patterns.

The higher the density, the more complex processing power is required. Updates of such equipment are a matter
of common practice and the amortization period is becoming shorter and shorter.

Due to such background, if a small number of integrated circuits designed can only be sold, the development
costs cannot be recovered.

In order for integrated circuit technology to be applied to actual devices and progressed, an environment in which
integrated circuits could be used in large quantities was necessary. Since 1965, the desktop calculator has
provided the environment.

At that time, desktop calculators were assembled with TTL (Transistor Transistor Logic) or SSI (Small Scale
Integration) with MOS (Metal Oxide Semiconductor) structure and the sales price was several hundred thousand
yen. <multiple $667s (in exchange rate of 150 yen/$)>

However, one desktop calculator consisted of several LSIs and finally consisted of a single chip LSI by the mid-
1970s. The sales price of the desktop calculator had fallen below 10,000 yen. <below $33 (in exchange rate of
300 yen/$ in 1975)>

Once the development is completed and the cost spent for the development is recovered, the production cost will
be amazingly less if the product can be produced and sold in high volume.

The sales price of the integrated circuit seems to be determined taking into consideration of complex factors such
as the yield of each product that depends on the die size and manufacturing process, the package material in
use, the richness of integrated functions, the amount of supply to the market, and the existence of competitors.

As equipment becomes less expensive due to the supply of inexpensive integrated circuits, it is natural that the
next goal is to provide integrated circuits with higher functions at comparable prices.

By repeating such a favorable cycle, the electronics industry has evolved along with the progress of integrated
circuits.
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==y 7 B fiE =%=97 B 12
AAA ASCII Adjust for Addition IRET Interrupt Return
AAD ASCII Adjust for Division JA Jump on Above
AAM ASCII Adjust for Multiplication| JAE Jump on Above or Equal
AAS ASCII Adjust for Subtraction B Jump on Below
ADC Add with Carry JBE Jump on Below or Equal
ADD Add JCXZ Jump on CX Zero
AND And JE Jump on Equal
t
CALL Call JG Jump on Greater
JGE Jump on Greater or Equal
cBwW Convert Byte to Word
JL Jump on Less
CLC Clear Carry
T JLE Jump on Less or Equal
CLD Clear Direction
CL 1 I JMP Jump
c c earl nterrupt JNA Jump on Not Above
cMm Complement Carry INAE Jump on Not Above or Equal
CMP Compare
Cof string) JNB Jump on Not Below
CMPB Compare Byte (o stru?g JNBE Jump on Not Below or Equal
CMPW Compare Word (of string)
CWD Word to Double Word JNE Jump on Not Equal
Convett Word o Double Wior ING Jump on Not Greater
DAA Decimal Adjust for Addition INGE Jump on Not Greater or Equal
DAS Decimal Adjust for Subtraction | JNL Jump on Not Less
DEC Decrement JNLE Jump on Not Less or Equal
DIv Divide JNO Jump on Not Overflow
ESC Rscaps JNP Jump on Not Pfsrity
JNS Jump on Not Sign
HLT Halt IJNZ Jump on Not Zero
DIV Integer Divide JO Jump on Overflow
IMUL Integer Multiply JpP Jump on Parity
IN Input JPE Jump on Parity Even
INC Increment JPO Jump on Parity Odd
INT Interrupt JS Jump on Sign
INTO Interrupt on Overflow JZ Jump on Zero
LAHF Load AH with Flags RCL Rotate through Carry Left
LDS Load Pointer into DS RCR Rotate through Carry Right
LEA Load Effective Address REP Repeat
LES Load Pointer into ES RET Return
LOCK Lock Bus ROL Rotate Left
LODS Load String ROR Rotate Right
LOOP Loop )
SAHF Store AH into Fl
LOOPE Loop While Equal (?re . " o. e
. SAL Shift Arithmetic Left
LOOPNE Loop While Not Equal . . . o
. SAR Shift Arithmetic Right
LOOPNZ Loop While Not Zero .
LOOPZ L While Z SBB Subtract with Borrow
oo el SCAS Scan String
MOV Move SHL Shift Left
MOVS Move string SHR Shift Right
MUL Multiply STC Set Carry
NEG Negate :;? Set Direction
NOP No operation Sel Interf‘upt
NOT Not STOS Store String
suB Subtract
OR Or EST
ouT Output L et
POP Pop WAIT Wait
POPF Pop Flags XCHG Exchange
PUSH Push XLAT Translate
PUSHF Push Flags XOR Exclusive Or
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705 AOHRNDORER L VX FIEEESETENWT, 7075 205 24HSE5 L5
BEE, ROXHSUB2BOHEEMBFEREINS,
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BEELOIBOBMSEAIERAESNS, By b 77 7OREPHEERREIITEZS LI, By
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7Oy 5 LDNEE, THLDT T IDREZHE L THIEET FLANY » V7T 58,
RDEGHEHRAF v TTAEERABEED2EH S, BEIBRBTHYYINVF oy T e =40V
THEHINAENH S,

PIF, A VFNVEDI6E y b« <4 3 8086%Flic & » TabfAT 5,

F » 7’W% BIU (BUS INTERFACE UNIT) & EU (EXECUTION UNIT) &ic K&< &3
TR ENAITITIE 512 EENTVB, 651 FDBHF2 -2 -TEBD, VDT 7 +®
ZICEEBRANELIZCEEZHMHLT, B9+ 2 —DHIGHZIERR Y v 7 LT &I
X0, NAT 54 VEETAREICLTWS, LDy, NZOFERAMBREEFICELTHIEN
T&E53, LOLEDBS, 1 BHOGEF 2 — Ll i, GO0 CIIGaIiI D
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BEUEEDEL TS, TRUVREILET A, 4D T AV b« LYRIDBHEBEINT
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ERELIZODTHIUL, €7 AV b et —N=F A Fe 7)) 7497 R%EHTHEFTEIE-
THHh, ZOLVREELLBTOTIE, 7ol aPETHMBELK-TLES,
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BINBEPINS LICFELEINENE SV, CORRMZHIRYT 5 ENTxNIE, NEEES
D3] E9 B T EIRREWIE N,
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MWTEBROHIE, TOXHIUF v THRETBISEHRZEN, 7Y« Fu LB TERNEED
F o THED 1 DOFETHBEE>7EHIBL0,

2EYT FLURIGE Doy
E#EI6E Yy b 72y P T FLZR 6
N=2FH@BAI VT IRV IR¥iICk AHEE 5
TART V=AYV b2 STeR=—F B4V Ty 7 ALY RY Ik BRE g
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BHE A0 [T S S
0 0 LR APN N T 7 2 7
0 1 AR 2 DIS~DE L om YIRS X000
1 0 w2k DI~DO0 LM
1 1 (5330 S
A%
- — Al19-Al D15-D8 BHE(LOW) D7-D0  A0(LOW)
X+1 K
RET FvAROEX
7S
X+1
X0
O Z
A19-A1 D15-D8  BHE(HIGH) D7-D0  AO(LOW) V8N
ABT7 FL R34 r0ESR
£
A19-Al D15-D8  BHE(LOW) D7-D0  AO(HIGH)
2/ ‘(+1// X (a) TF{r34 b oOo#zy
[;? WS
/ X
74 ' AN
Al9-Al D15-D8  BHE(LOW) D7-D0 A0 (HIGH) 3
HHT7 FLv A3 L OKER L3 ’ 45
A19-A1 D15-D8  BHE{HIGH) D7-D0  AO(LOW)
(b) Livesq b g
HUT FvABOER
(3.35 8086 X EY - 7 £ X
GND d 1 N~ w0p Vee
ADl14q 2 39p ADI15
AD13 g 3 38p A16/S3
AD12Q 4 37pb Al17/54
ADl11d5 - 36 p A18/S5
AD10Qg 6 35p A19/S6
AD9 q7 34 p BHE/S7
. P SE— F A b
AD8 g 8 33p RQ/GT1 _8'086_
_— I
AD6 d10 31 p RQ/GTO 8284 1 j__&"
AD5 d11 30p NC 7oy | BEADY
AD4 d12 29p NC > RQ/GT
AD3 d13 28p S2 L2 7k
AD2 d14 27p S1
AD1 415 26 p SO
ADO 416 25P QS0
NC d17 24P QS1
NC q18 23p BUSY
CLK 4919 22 p READY
GND gq20 21 p RESET

R3.36 80874 FiEkHiEl & & Uk
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808713 = 2 /r — &4 (ESC) %H;, BEfHL TWb, BADF— s RICLIBALBEES
EEICETTANA— Pz T7EARNELTHWS,

w L M\

RQ/GT 4
REQ GRANT REL
7x—X 7z—X 7z2—X
a—=T7avtyH CPU»<2 % a—7gty¥
LEAPS 2 >3 a—7gLy iz DR EFHY

X3.37 sz /TS F

F - £ j

7o sy | €y ri | TN HEFTREA (10 1)

B ¥ I 16 4 —32768< X <+32767

8 O0¥ K 32 9 —2x10°< X <+2x%10°

B ¥ X 64 18 —9x10¥< X < +9x 10

10 5 X 80 18 —99---99 < X < +99---99 (18 #7)
BSEEE R 32 6-7 8.43% 1079 <| X | <3. 37 x 10%
fEHEEK 64 15-16 4.19x107397<| X | <1. 67 x 1038
M E 80 19 3.4x 107991 <| X | <1. 2 x 10493

I 1101 Ixxx lmod XXX r/ml disp-low I disp-high I

ESC 4 (XX Fv rr7%%d)

[ 1101 1000 ImodOOlr/ml disp-low [ disp—high I

ESCHi4% -7 FMUL 4%

e L& i &

7 — £ kx| B BWH TR

ol BOE | I, 5T, I, BRIY, I, WRE, FHR, Ar—, FiR, BH
t, ¥4 VEWE, b, KRS/

B & B 5 | k&, =¥y, 7Ab

B B W B | IEfE WMIER 2°-1, Y-log.(X+1), Y-log:X

E 3 0, 1, @, loge2, log,2, log,10, log:e

7 oy Yl a Y b e —AGBIEX, ATA X AFEE,  ELAARESIL/MER, PIE, pIst
75770 %

(3.38 80877 —9® /&%

— 108 —



7. ¥4/ 03aFEa1—4HALSI

BEY b e YV INF T e =243 VDT—FF7F 2 T7DREANILR0ICH D0, 45 +D
BERERICHD, WIND, EREINTOLASROMPRAMOBRICRENSH S C s, TX
SRODIENT a7 L« 25 7 TELLOMBEETESEIICL, T/, FHUEEDHIHKRE
TTCELROAVF » 7T HHEERE DD, =V FF v T e fa vy i3RE-1, kROK
VB HEEF->T5b,

(1) fEER MO EITHRO G

2) 7oy Rk, 47—, AXVEehHhOVE,

(A D) Z#ads, At/ ¥7 Vv« F—h,

YV TNO, THe s /ST V8
LR RE (VFD; VACUUM FLUORES-

CENT DISPLAY. /¥t

N > V
%4 & — K (LED ; LIG- 2,
| 1
HT EMTTING DIODE) I -2 {_.
. 2 XTAL
/ Wik (LCD ; LIQUID  xraL.ds 8P), — -~
RESETd4 7ppP o
CRYSTAL DISPLAY) s3ds 6P it gy R - b1
. . TNTde 35P0P >, I%T'E'P_’ et
KWEDER/Ra Vb -3 %\57 3"3217 EXTERNAL —]
8 33 16 MEM
SR IANIEEDA v F PSENC9 32PP 15 — o
WwRcJio 8048 31hp . TEST{ 8048 =
5 71 acechii 8748 bp); | 8748 EZg-r2
0Bo(12 29P9P 5 INTERRUPT — =
£ &k 08,3 2800P _—
3) I =) fLiERRE g 273,,10 . »SE?D
ps.d15 26 Vo ol =
WELTO3ROMPRAM  Pd ST + 3
DR qu7 24P 53 . = [ ENABL
SRM/NSW EDLLEE 08:dis 230P,, agest - (RPETSS
) R Daaclg 3P21 b ENABLE
TRy Y ITZHOTSH, 08,20 21PP,o “E?Eéfggm
048D 54, WA 2/ b T (a) b Uigs (b) OTyz-ovlL

R eRBETE5,
e PEME T — 5 2L EET
55k &, toaHE
154 FTTHRLTWS, 3
IRFE B EF » 7T 3 A
L7227 v v 2ick->TH
R BES B T B,
WHrsay 25209 27T1
eV A 7 VEEKLTED,
BAR2%4 7 0LT 1 HDHS
DETEHRTT S, 12MHz
Dyoy 7 ZEMfBLTHTH
WERD ERERIES, FERERITIE,
ZD1/3DEWHTEMELT

T T

X 3.39 8048%xm FiEH:X
LT/ ARV} - DI IDBRR

L N OB < X |
P &E TAMMOD
TCNTAM —

[ 8-BIT MODULO REG ]

0!
(—5f2 %)

8-BIT COMPARATOR INTT

BI
T
CP——‘{ 8-BIT COUNT REG 1

CLR
TIMER
OUT F/F
CLR IT

CcM3 PTOUT

TOUT(: VT4 > 97 2—2~)

B340 942 — /A~ e AU SEERE

== ] JQi=



W5, 8086DIGEITIE,
i licrsoy 7 &M
CRIEED 247 o v
7N TRES SR
HERZEZEMESE T
50D 7T, 8 MHzE#
GaD NI GRERA] BRI 8
MHzTE{EL T 5,

T3« LVIRID
WA DIREEE HiT ¥ +
YTFTEDLEDER
DAEAVT 4V atIwe
Jy YL, HHED
Bmic, bEbL vy
V7T KL REGR
35N EEATNS
7Y, MEEiT 5
NA NIV, T
SO R L <
-TLBE, D6
BON) T -z Uk
MLt e -TK
By Ve YTMmEeRY
TN—F v« a— )iy
S, BEOT0 s I
LTOBRBEDIEE
IKEWC ERERELC
ETHbB, TDIcDH2
N4 MFH TS
NA MRHTY v VT
P - VPBETTEN
i, FEOBWT o s
T LEFLHEITE
b, TDI, FAIS
AAMEEINTN5S,

R A RN P S

By e v 7DHITLT

Mnemonic Description Bytes Cycle
ADD A,R Add register to A

ADD A,@R Add data memory to A

ADD A, # data Add immediate to A

ADDC A,R Add register with carry

ADDC A,@R Add data memory with carry

ADDC A,#data

Add immediate with carry

1 1

1 1

2 2

1 1

1 1

2 2

ANL A,R And register to A 1 1
ANL A,@GR And data memory to A 1 1
ANL A,#data And immediate to A 2 2

. ORL A,R Or register to A 1 1
S ORL A,@R Or data memory to A 1 1
,g ORL A,#data Or immediate to A 2 2
g XRL A,R Exclusive Or register to A 1 1
2 XRL A,@R Exclusive or data memory to A 1 1
::) XRL A,#data Exclusive or immediate to A 2 2
INC A Increment A 1 1
DEC A Decrement A 1 1
CLR A Clear A 1 1
CPL A Complement A 1 1
DA A Decimal Adjust A 1 1
SWAP A Swap nibbles of A 1 1
RL A Rotate A left 1 1
RLC A Rotate A left through carry 1 1
RR A Rotate A right 1 1
RRC A Rotate A right through carry 1 1

IN AP Input port to A 1 2
OUTL P,A Output A to port 1 2
ANL P,#data And immediate to port 2 2

3 ORL P,#data Or immediate to BUS 2 2
£ INS A,BUS Input BUS to A 12
O OUTL BUS,A Output A to BUS 1 2
Y ANL BUS.#data And immediate to BUS 2 2
3. ORL BUS,#data Or immediate to BUS 2 2
£ MOVD A,P Input Expander port to A 1 2
MOVD P,A Output A to Expander port 1 2
ANLD P,A And A to Expander port 1 2
ORLD P,A Or A to Expander port 1 2

2 INCR Increment register 1 1
2 INC @R Increment data memory 1 1
& DEC R Decrement register 1 1
JMP addr Jump unconditional 2 2
JMPP @ A Jump indirect 1 2
DJNZ R,addr Decrement register and skip 2 2

JC addr Jump on Carry =1 2 2
JNC addr Jump on Carry =0 2 2

J Z addr Jump on A Zero 2 2

o JNZ addr Jump on A not Zero 2 2
§ JTO addr Jump on TO=1 2 2
& JNTO addr Jump on T0=0 2 2
JT1 addr Jump on T1=1 2 2
JNT1 addr Jump on T1=0 2 2
JFO0 addr Jump on FO=1 2 2
JF1 addr Jump on Fl1=1 2 2
JTF addr Jump on timer flag 2 2
JNI addr Jump on INT =0 2 2
JBb addr Jump on Accumulator Bit 2 2

B 3.41
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LI, ;BEOHMA Z2&—F—= MVI A, O ; A< 0

BOEHREERIL, & MVI A, 1 ;  NOP(7CLOCKS), L1=1
PRI S a0 TR f MVI A, 2 ; NOP(7 CLOCKS), L1=1
Kfﬂicf’fkﬁ%> MVI L, 0AH ; L<—0AH
NITGHITRRD MVI L, 0BH ; NOP(7 CLOCKS), L0=1
/) — e AR —Vg #AA  — MVI L, 0CH ; NOP(7 CLOCKS), L0=1
vELTHRD HY, = LXI H, 00H ;  NOP(10CLOCKS), L0=1
F v 7T LEHEERS X3.42 HtRGS

v4avbdHbH, X5
IZ, COHBEERIBSEILODE L TRHEA DD EHRTIHGHE2HE O LD LH D, THFa Ll —
7«®wﬁ7 Do — Ny B8 ERRISGHDICIREL, ZORHMERL T s 54080

WAEEITE, —EBWDDGEIIT & EFICHFEITU %I, #E5id A MG 2+ 7 LETL
@“oﬁﬁot@éﬁ~®vvx7wm—FLtw%Qm,Kﬁﬁyv/7ﬁ%émbﬁ<6t
ﬁf%ﬁ@fbéoégm,1”4hffm7?AT%5:—Wﬁ%w%ﬁT§5iﬁmﬁof

L50fbH5, Hib->TTHHEINTVWA L YR YHFIRICT —LAED T FLZABIMLTE X,
:—wﬁﬁiﬁﬁmu,%@7va-f—7»%§%¢é¢5ﬁbfuéoﬁ%ﬁﬁﬁﬁmz
DY 08, 707 T LERIEDISVEIKTX3,

SO EITHRZEDD12DIT, $TI—F Ve =D T FLZADFT—5DRY » 7D1- 8
KEHOLV IR (AR5 v 7« LYRYDPHERL L YZ% ; ALTERNATE REGISTOR) %
WEL7ZD, WL YZIDT FLRRERADT -4 « £4 Y9Ik > T bHIDT S,

FAR—AXRY N e Vv FIEERYRDOCERDS, AV b e NIVRBEORBIRNBTX S,
7, WUV FERAEEBEOWEESICE AT Y IDRIBHCTY « R4 — S EHALTA Y~ EifE
WCABLELTED, T2, EFa—0 « LIYRYITEEREL, ©F2— 0 HETESHT &
bTE5, V) TN ORMDEIEMLE EDHTOF—sD00 &V AT LHNTHHINS,
LCDa v bo =37 ER, TOYY) T OENLTY Y IVF o7« w4 avicHEmsnb,

RRFERRT AT, €72 Y MCHEISNICRREZTA—BITHEHT 5, S4TT 5+ 7 2
Y P OMAEDLEICE > THADEKFEERKET 5, EHFOHBICTa— P74 A RE
BRI T 4w 7 RITDOFERBIEERACONIEN, fITTI2MEFICR+F+ Y LTV 54+
1y PRI TH D, AR REORENXIA A — FOATHRBEI L TH S, 2+ + %
LT HIESLZDHDRRE A Y MCEABTH € A VY MEFEE Y4 I v L BRE
FICHB LTS, AL, HHITORRD (IK UA) 215 THD, KHEBSICERNEEEELRE
AT BUED DD, KERIIHFEGLEDBUEN S 51 F 3 o VEEDNETH 5, 53 E UREE
KL EMIINE ST, BMNEHFICELSE, PEIBEILENH S, DI, EEEH
HFRES, 32 V/EFTLELI A Y MEFSRAEWVIKHHETH > T, BITEEL~EZ(LLTH
5. B 3 NEETIE, HERUTRHICIB L 3DEEE(L, AATHICIE | OBEZLDKERICEZ 5
N5 &I 5, EHFORRIEDITHNE, 3T VESL4ATEBRARETH S, £-T, vV
TIWF 97 e =43 YPF-> TOAWTEIL I TIRHEEDOEM T CTHNTHEEN S 4 7HTX
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B £ AV FTRIEL Ny MTHEILIZEE XA NVET 57 4 97 2FRAELTHERT A
EBTEXBLIIESTEI, YV INF o T o2 A3 /DAICK->THIFHIT S T &3, HFH
DRAFED 5T EIIW, [T/ FIHHEICEZED F 54 NERALAERT B EICiE5, 17100
T a—T 4, BIE6SDEBEEZHNT, 640x200F v MEEOHRERVAREICIE >TETNS

2 LETY
r Voo
;. Via Voo
COMn Vie
(3msrm) TLI T Vee et Ve
ER L Vieo
Ve Via
Vies
Tr=3xT ll 1
Voo Voo
C J Ve P At T Vear v
OMn v, P o
Cemam) [T 111 TTITTT Veer e Vic
I Vies Vies
T
Tr=4xT '

T {LCDCLN 1 Mm%
T :LCD CL® 1 @W%

Te:7v—28M CcoMo

uPD7502 /7503 TIMING STROBE
DATA MEMORY ADDRESS

23 22 21 20 19 18 17 16 15 M4 13 12 11 10 9 8 7 6 5 4
: 1:111:1

0
v 1| BiTo—
1

BIT1

oi1|1io0]| B2

G B B e IO B PR (RS

1
Sam
1

fofoiofriofoiofl1io BIT3

SEGn + 3 SEGn + 2

» v |ul|n |ul|o 219 19 (2

IS 28 Bl 2l |2z 2w elu lolg [Qim o @E (8% g SRERERE]
SR (=28 |3z |S|a &= [s|s |=|s 2|2 |z |2
BN

SEHEBEREEEERR

X3.43 &R ES4 T

]

SEGa+1 SEGa

A—-9MERLIC T a7 T AR REIIICTF » 7 EDOROMICBEE DI 515 T EITIE 505, #r
L 74 b= EEKT B0, BEREMAS2-FRIBEES, FRAKENSDEVE, &G
HAE ERSELERNENE, £ T, HEATHEROM (EPROM ; ERASABLE PROGRAMM-
ABLE READ ONLY MEMORY) %% vF » 7L 0, —ficdilk& @1 TV 5 EPROM
BV ITINF T e =
A3 DO EREITED >
i E B L
D TxBEHITE 5
feRGbEEIN T
Bip

7045 L% ROM
ftddE0H&iF, E344 EPROMV% vy bEEZ4aY
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Fo7EHORLHVAT
7 FINTHWSROMD 7 F

LR e 70— FEAERRN T A o : ra {V// :,

EYVHHD L5 ¥ IR HALE §Ym’ / ?%% @
" = 7— kg — Y D 7 FR— gf%g—/ﬁg

ZEETHLE %, 7 %%

g%? *Hﬁ—d— GND Z // GND / ///’%é
LSIA—-A &L T, T3 o c '_—:t_.:.s T K — ,:ééﬁ;%',
O IE Vw7 y bR IEHE - : 4 | ok

sorn - -
TETHI-WL, =X 7ZLHE 7k 8 '.'//// N
DKL TS B TR HES 7 '%*ﬁ*ﬁugamﬁfé
ORBIGEWVTREL, 85 K345 #HEEILRZEa VS PIDEAZ
ZEPSHBMETDOTAT
(TURN AROUND TIME) 2 B®»i-0ig & OoEhH» £y MR
SBAREENEZEZ LNTWS, w27 TIEOBWVIES 0" | 1~ |
ICA~B ERDE SIS, 77| B

U5 ERD &SI ~ ,»2//1

(1) IEEELID #X ///“//;g s

@) AV EAYID B3 7 %;B%ﬁ?ﬁ

‘ * 777

@) 3vss @A P /’{///A%’-/,/%,%

@) ATV 0B TR

V27N A

2R UATY b E, AT BADEREA/NE < T [f%mtzm%g
B0, ()EQTHD, EOHERRS HIRLSIA — )

ADEY ¥ —IHEFFT B, 346 7 ItIh@z

8. BhAar bo—5SLSI

CPUDHHEZ MBI L, ALEBELHET 5 BN TEADE I v bo - SLSIBHAR SN T X
72o CPUL, ZNSHDLSIEDED T~ 7DD & DD, BEREIERIE EDEEHEKITIRRD
LB HEBH S,

(1) a<=YF/ N7 2—-55K

(A) FIFO/Ny 7 713L
(B) FIFO/Ny 7 730

2 b= VAR

B zZe+FotyvEHR

4) BE#ET FLRHR

D—@A 4 v F B L EL2 Y bo— SLSITRASNTWA BB A v 5 7 « —
ZETHB, 37V FILk > THEERE L, S0 TERTIEHD 5 2 — 5tk ->T, BfE
BRET B, ARV FENT A9 LERFTBIHIC, 7T FLRBFEMSEL T S HDMA
BRICK-Taw Y F /NG XA -9 ERETEUELNBI008E5THb, (1)-BIIAXBRD 7
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TT7 4 v I ReT 4R

cooa
L4 eavio—3 -O. ocooo
#PD7220TH13> THR A lh
S, CPUMIIE 2~ 82711 | : 8279 [
_ “ . 707‘53_’{» ; 7’3 72‘{71»
b o — 7 {{] TO LI Zg',’/int_‘;‘ TN N *"’F;{KX;'{:‘f b
RO WA B T2 T avtoss" |
B#TH 5, 2R = I 8275
- - v avbo-3 i B 7077370 |
RITY, T K LRET IS AL b A b2
'\\ fﬁ — PR
%th L7 "R (1)0) G ‘:&;52?;1»_1 N S e
=Y NICHYdS b — L. /'_ x - Nazn=4u
: _Y7:5n |
V2 NS A — {787z-2|:
7Y0, NT A= % L8| T
N2 = ~ 07337 Wn gl
MAdET7—s%y v oA IR 8741
S A - 7R - -7 : AR
KA v Fie LIpek < <L—_ﬁ N7z TN
Hansd, 2 bo- Qg"‘ v27:2
4 8283 R
5 A1) 4 . 7 7975370,
7}5: ) ) v b L7 1&, @(‘/QZ/\'/L <u\ 70;553_}» ‘
Ko TEI S 1B 1 : &bl R{A3528 |
Bh—2 v THDED —
HE LTS, TOD

to¥, =F e FRY ®3.47 BAarro—5LSIOH

BN T, b=/

F— s DABREDSE SN EEEIECERT 5 CENTENLRBELEND B, =0 v A4t
SR T — 9 DEENTEXIENVDT, SnkB 0 ng 5 Kbz fE>, QN34 ¥ Fugtda -
Toty HTHHINTHWAE HETHD, RikLicLHic, HHEA V9 72— RFEERSDT,
AV 72—ACTEHCPURRBRESNTLE Y, WEa v re—-3BHBEL TS L YR H%C
PULIC= ZLE#T 72T HETHD, QIRBIDB +—r7 Vi3T5 LT FLrL
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