VLSI CAD: logic to layout

This is a note for a lesson as the tittle: VLSI CAD.

Lecture 1 to lecture ?? are logic part,

Lec 1 Computational Boolean Algebra

1. Boolean Algebra Basement

(D iR DR E A RAEE T DM A R i B, BT 2 A& 1A /R
Bk, TEARAR, TEART RS E AT, . thEL N

Hee Ext T RARKE RS, rTRLEA TR BRI (MRS (R ED 2.
(2) fRRITE: FREITEH

WF(A, B,C)&—"M /K%, A,B,Cr_{a4s, WFLJEITN
F(A,B,C)=A-F(A=1,B,C)+A-F(A=0,B,0)
=A-Fy+A-F;

5E N«

1. fa b Bk ek Ha, DA T fafb s s v AR

2. WG ZHEEER, B EF,, Fy, 7 LUE EB,CH S R AT
B

3 et D EHE AR A SR F(A /A, B, C)t 524

4. WRILA: AT Bk 2 A0 8 ek HU /ML

B Y oA R R AT E AR R TR R
F(z,y,z,2w) =z -y - Foy+a-y -Fpy+a' -y - Fpy+a' -y Fuy
Hp Fp 5 — 908 M2z, wI R B, IR Ncofactors.
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2. Boolean Difference
WA IR Z 51 A0 IR FHL
(1) 4B T-cofactor [ 5 AAE H :

1. @5 N: B4 EEcofactors 5 H 4 sl pR £ ) cofactors i) ok R 24 ?

Q :if H(z) is a function, F(z). G(x) also are.
(W)H=F (2 H=F- -G
BH=F+G (AH=FaoG
What's the relationship between H's cofactors and F. G's?
x cofactor 1EF 1: (F'), = (F,) = F,
ifH=F®G, H=(FoG) =F' oG
(2) Ai/RFHY 25

Boolean derivatives (#i/% 74 :

OF
2R
AR P HIPE 5 -
OF OF OF®G) OF 0G
(1) = (2) =——®
0xrdy  Oyox Oor or or
: OF
(3)if F = constant, for any z, 9 0
x

but for AND and OR logic, it doesn't work the same.

because bool logic for and & or not always act as real numbers.

(3) Gate-level View:
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(1)NOT Gate: f==
Ox
(2)AND Gate: f=z-y
0
fo=9y fo=0= —fzy@Ozy
Oz
(3)ORGate: f=z+y
0
fz=1, fo=y = _le@y:g
Ox
(4)NORGate: f =z y
0
fo=0 fo =y = a—leeaozl
x

When 0f/0x = 1,it means if x changes, y changes.

(4) B3 BRER: 78T AR T SR R A4k, 15 DR H TR A
A F o 5l AR .

=M T REIMN— AN X, {#if5
df/0X =1
MmN X T ARAL # 2 ambi Ad 4  eR 8 f kAR L.

3. Quantification Operators

THEATRARE T — L8 Cofactorf ) & ] M — LA BRI F G . EIRIERT. &1k
PAERTH T A R LA P AR &, AR X L8 & 1 A AT R R VRAL 23R
AR EME . FESFFR . &WEWN (Universal Quantification) FIAFAE =4,
(Existential Quantification) -

(1) £ EAM (Universal Quantification) : FIfF5 v Fox~, " forall ”. 7EAG/R
KR, efREdH THEH—A B T R RSN, Fl, 2FREd v Fx) &
BRESTIEN x, Fx) #NE”.,

FEAT RS, S ENEE 5EHYE (AND) BERFEEMA . RBATERIE x,
P(x) #OE”, AR LU Z SRR P(x) XA x M{EZS k.

AND Quanti fication Operator : Fy, - Fy
V:Bi F(QS‘l, LoyevegLi19Ljtlyeeo ,:l?n)

read as Il for all x;, F(...,x;_1,%;1,...) is true.ll
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(2) fifE&AM (Existential Quantification) : F#F5 3 £on, E/E"exist'. EAIKAG
B, AT HEHZDEE - N EMREERCL. flin, FEEN IxPX) FE
BESHER D —A x 115 P(x) NE”.

EAT AR, TEAE RGBS SR (OR) MRfE R4 A (B, W1 2k At
% /b x (8 P ML, BNTAT B AR SRR 2 P H T A x B
aik.

OR Quanti fication Operator : Fy, + Fy
E]ZEZ' F($1, LoyeveyLj19Ljt1ye--y CL‘n)

read as Il exist x;, F(...,x; 1,%;11,...) 18 true.

(3 EALzG]: KR —A2-bithnikds, #AHAD, 2-bitHIin#tA;Ag. B1Bg, #Ar
fHC. HAFBINO, BoARAIEX (0/1) , BIRZNEHAXFAD.,

A10 A0X)
b

I
alb1 al0b0
adder

| M

Ce— «— D

CA1A0:X+D CA1A6:X’D CA’IAOZO CA/IABZO

1. &=FREf:

VA1, Ag C(X,D) = Ca,a,- Cayay - Caa, - Caray, =0
So forall A1. Ay, NO value of X, D could make C' =1
(there must be a A1, Ay at least could make C = 0)

2. fEAERAL:

A1, Ay C(X, D) = CA1A0 + CA1A6 + CAIIAO + CA'lAf) =X+D
So for some A1+ Ay, at least X orD is 1 could make C =1
(XEED;H\:EP#/[\%}].H#’ E|A1,A0 C(X, D) =1, CEIU?'\jl)



(4) B4l EARIERTEUE — AR . 2 I R, mT LS A
BEATEAL, ARG AR 5 AR & B R

4. Application to Logic Network Repair

(1) BHMEEEEE: XEEEEHTEl.

XHF T B R ] AR R 2 A

f(a,b) = ab+ b’

g(a,b);

B SRS =TV AEIN, HARIERAT AT, FINIATIES 75— E 1L
ITTHLES . L4122 BRIE FF asMUX B ACIRINIE 1], FRRfan ) pR 2GS IR 1Y) 6 £f(a, b)
BEAT 7 BAR SR AT -

b—>£ ).—I L
a > s1is0
d0—00
d1 —p1
d2—no

d3 —11

y

G(a,b,d0,d1,d2,d3)

EX-NOR (u{dF) : A S fmitti1, ASFER 0.
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Goal : find out inputs(dy, d1, ds,d3) to make
Va,b Z(dy,dy,ds2,d3) ==1
(Z == 1means G = f(a,b), so the logic network is fired)
For MUX : G = dysysy + d1s150 + das1sy + d3s10

Z=GOf = Zuw=(GOf)ab = Gap® fab
Zay=dy Zay=dy Zayn =dy Zgy = dy
Va,b Z(do,d1,da,ds) = Zap + Zay - Za + Zaw = dodids
if (do,d1,ds,d3) = (0,1,1,X), Z == 1, the network repaired.
So the broken gate might be an OR gate.

5. Recursive Tautology
HIAKE A CE A
(D Mg MRS . AN, 4 fO)==11, FZxfHityes, kZ¥itino
WP —AZBREMARIRE, X BRI —NER TS .
(2) boolean cube and PCN representation: X145 & A Ml AL F IR K —Fh 7%,

1.Boolean Cube : 3 T— =B EH f(A, B,C), HNRFEL LA 23
{1000, 001, 010, 011,100, 101, 110, 110
AR —NIET R, DA, B,CH=dB AR R, TSR ANAFRLS.
EST RS EXRAERA f(A, B, C)Rf i E, 132155 Boolean Cube.

2.Positional Cube Notation(PCN) : %t T =" & s ¥ f(A, B, C)
SHILA0L = 2,10 = ', 11 = no x or o' Fom R T & I 2H BB 2
Wit : f(A,B,C) = AB' + A'C :

A= 01,B = 10,n0 C = 11, s0 AB' = [01 10 11]
s0 A'C = [10 11 01]

f(A, B,C) = [01 10 11], [10 11 01]

(3) KEFHI A 5%
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Great result : 2 HAY f A fL #EER, f(z) NEE.
If f() = 1,cofactors both =1
Ifboth cofactors =1, f=z-F,+2' - Fy=z-1+2'-1=1

So if you can't tell f == 1, you can try to see each cofactor ==

(4) URP s (Unate Recursive Paradigm) : &1

1.Cofactorr iR « ¥ Z 5 iR 13 R i Cube listH 1 N11
flin: %tF f(a,b,c) = ab+b'c = [01,01,11],[11,10,01]
fo:]01,01,11] = [11,01, 11](set the first 01 to 11)
(11,10, 01] don't need to set
f» : [01,01,11] = [01, 11, 11](set the second 01 to 11)
[11, 10, 01] need to set as [11,11,01]

2.Unate function rules : Hi/ & E0M N
(1)positive unate( HIFANEL) : LH0 = 1, f 0 = 1 or constant be 0/1.
(2)negative unate( AR : LE0 = 1, f 1 = 0 or constant be 0/1.
f(a,b,c) = a+bc+ ac: for avaris unate
f(a,b,c) =a+b'c+bc:isnot
3.An important rule : (1) W Cube listh 4211, A4 iR % f1E A,
Q) f ={EXnHK+z+z' + LXK} ==

Lec 2 it 541 /- U137~ : BDD

Binary Decision Diagrams(BDD): —il:#il ye3k K.
URP#Z: %Ak B A& FH B 25 0%, (B R BAC N S 5 Al F — ol 1 s 45 44
—— ORI, SR IR T SR A R B — 2R R

1. Binary Decision Diagrams Basics

(1) BDD: #5M . KK
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Truth Table

X1 X2 X3 | f . * Blg|
00 o 0 Decision Tree Ty
o 1 0 0 .
0 1 11 v, A - fur
1 0 1 1 ,e°
1 1 0 0
1 1 1 1 m

AR EAE, Wz >ce>aes KT H IR, ZEBRE f(x, z2, z3)FIME.

n B A (vertex ) Ron B i BRARERAR — KK

G E R R R T LA RN, BRI N, B IR
T bk, FONBRAE EEAE T E#T k.

l.variable ordering : AFRWPEIT & VR, W x1>23>T9

2.path : & TZRIARAN T RFR Aroot, IR Z BT AR Aleaf, /& [F & 1) Bk £ fE,
HrootFllea fif1 #1181 Jypath.

SRR EAME— « ANFEBIRFENT W B AR 8 A A AT R o sk K

Co) %”X\ Order for this subtree is
= X2 then X3

R R "

0] [O] |O 0 1 0 1

@ @

Tl SR EDFAIE, 5REER PR, SEHE UM,

(2) Canonical form: juz

.\ Here, it's
X3 then X2

é\srcr



N T E R AT Huse ful -
LRUE T 22 B B SR « AR AR B AR B AR (R — I
20 TR E ZE LR U ERG . BRma L, F—ZEE2 HI—X.

HSCBR LRI R AR D, SRR I IE A T o

3.Reduction : MHERASN D EHI T RIMITURINEZL
—%% : Decision. Ordering. Reduction
Why? O ZEGFL TR/ AREFHRE 45 R (Graph).

Reduction rules :
(1) EHERRIT A FERE & TET R0/ 184,
(2) kb [RI G5 R 4T m « B AR R AR B 5 A (R 70 s B 24 1 U A 3
(3)MUIBRTCARMIR: — AN s TC R EL LIS B0, ERFE ) [R]— A1 £, AT 44 g
(BRAE ZT SEUE AR

* Apply Rule 1 to our example...

S aery

(3) Reduce Ordered BDD:

I DA b = SR A A T 45 31 1) e 5K ¥ R WROBDD - it iht J7 VA 380 ) 55 X T[] —
A PR B[R] — BR R B2 ME— ). ROBDDJ& —Fh s 544, % T4 4] ek R B0

re e,



(1) HAL4 ROBD D5 4 — 5, FiA B s (A .
(2) B iR LI 3t — R Canonical form, B85 E,

2. BDD Sharing

Wik E—&Rr 5221 ROBDDHS A A —> root™i /i, ESKBRM A F, 24 %K
BN T RGE R EZA root i 51, B 2N R AR R SR BT R A7
TEA BB (B R4y, DR ] DA gk ) e 3 B L RS ik Z N R 4t
IR SR, (AN AR 48 A PR B B AN s B K P k>

(1) BDDZE/RNIIMER:

Lt is f(21, 22, .., 2) = 1 : LROBDDF Ny

f—1]

208 T AWM f (21, 22, .., 20) = 0 : LROBDDHR Ny
f—0]
= (21, 22y 52y .. 2y) = @ 0 HROBDDHRRA
f—x]
/\
0 [1]
BkE: fRIGMroot i A — Mk

(2) Example:

TERE AR R REE - f(x1, 20, 3,24) = 21 D T2 D T3 D x4
RunE — AR fotg I LM xs, )R”sz((l?g, LB4) =x3D x4
Iﬁlfﬁfﬁﬁ[’tﬂﬁ’ﬂﬂﬂx;},, )Q'Jfg(-ﬁlig, .CU4) = 3336_9564

fa(zs) = 24
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Odd Parity f(x1,x2,x3,24) =21 D 2 ® T3 D 4

fo(zs, z4) = 3 D x4
f3(zs3,z4) = 23Dy

fa(zy) = 24

HE, iSRRI 2 root 11 M
XA PR R TE TR PRSI A AR 1Y AT T ARSI R 2L

(3) Bt s WA — 01 ROR AR AN 2 AR
R B4 bit i A ings, Herb S WAz s H i) i sz, Cout 2 A7 it
BEANER S, S1, So=/NEA i R bR

ey ey
d Cout

b, b b b
A % AR AN
Cour

Basically same
shared
subfunction

i) el T

IS WS MCout K\ ROBD DK, H AP 2 58 2 H A 1
ERLEE AT DLKE 30 73 AT =, A3 31— DB P root 15 i TR K .
X FR Nmulti — rooted BDD, it )R AT GE ) 3 2k e ME B R~

Examples :
1. 4 bit adder : 51 nodes, after shared : 31 nodes
2. 64 bit adder : 12481 nodes, after shared : 571 nodes

ARFANTE: W ek b R AR R R AR AT SR 2



3. BDD Ordering

SEFR B, SRR E SR, AR I A e SR AR RS, RIS AR
e 2 A5 e 556 P R F R B sk, IR AR S0 ( Orderimg) % -1 W 5 1 e 3k
VOB AEFE EER . WA, 5T —NEHEI00MN L &Rk E, RATE A ek
FEmE R, AEFHIATRAILE? FHz b, BD D R A8 7k L .
(1) ZF % rBDD:

. _
B— = \o/&
c—1 (712 _"

c

@é@ )

O 111101 |1}(0] |1

=TI, N A, B, C, il £ Out.
SINBAE AN W A R &5 iE W — N BDD.
B kAT A SZ a0 B BD Ds, LR L IE T 1) AR SR 3k A3 5 4 Out ) BDD
A, B,C = CreateVar("a", "b", "c");
= And(a, b);
Ty = And(b, c¢);
Out = Or(T1,T5);
T Out ki, MR T 8Ty N1 a], M H Ty« To A1Ha, b, %1% (path),
KW a1, HABAASENORIAT, 58 OutifiBDD.

(2) Applications of BDD:

L. R BE R, GRitt AR E: W BDDRT R X
2. B wR LA B HUE AL RN L B E NI lea f47 T 4R ) R ROBUE
Bl BT Out = B 1A B Pis%kpath, 5512 (c,b,a) = (2,1,1),(1,1,0),
Rt Ha, b, c39(1,1,1), (1,1,0), (0,1, 1), Hithi#%kOutH1.
3. ik MURPKIS AR AR WXE, (H2% T BDDK AR 5.
(3) BDD Ordering:
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BD Dy 2 A e LUVE R, (H25hs B 54T R
WUﬁﬂ, Xﬁﬂ:f = ai - b1 + an - b2 + as - bg, ﬁlzﬂ: :
B0 T4 AR Y, 7 R B S RGN AN AR I, 5 R e B G

Good Ordering “ Bad Ordering
booc

[o] [7]

inear Growth

S TR A P Y 8, BD DR UL AR Y 1 RLE T 0 74 BDD,
A ENR I BDD, 358 i 4 A AR Te . 86 DR 1 ) B 27 A
TRIFAR AN L, T S 2 e B e R 35K ) L A 38 ) O A

BRI, LB, T A B R

1. RIS « i EH A I e nice BDD.

2. S I ¢ R ) AR T A R — I R e R (B B ).
3. SHAHERHA © i@t BDDWE R A

PR A R 25 ) -
(1) AR SEBE I N S AE N A
(2) B v s it (s A\ R 7% B AR, FLRL T BD DI b #555

Lec 3 Satisfiability (SAT)

1. SAT Basics
(1) 2. Satisfiability

WF—NREF (21, oy, Tp) -
SATRIFHK 2 H (21, o, ...,x,) BUE, FHF == 1.
(W F = 10— ERUE B A W2 )

X TSR (B R B VA i) 1) I ket S AT E BD DS J5 {8 15 .
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(2) HrUESATHEZ: CNF (Conjunctive Normal Form)

CNFR—" s 5" ks, Hbrr U2 A ik e ;
wtn : f(a,b,¢) = (a+b)(b+c)(@+b+c)
Hp, (a + b)) —AF X (clause), T H Ha, b, 55 IE A (positive),
a, b & 5104 (negative).
EEHREHITET 1 SRR f = 0, uEBH—A~1zLN0RIT .
2. 8ER f = 1, WAUEH A FREAL (TR RS JnE N,
XF—R%: f(a,b,¢) = (a+b)(b+c)(a+b)
makea =1, b= 0, ¢, d are unassigned :
l.(a+b+d):a=1,it's SAT;
2. (b+c) : b= 0,cis unknown, it's unresolved,

3.(@a+0b):0+0, not SAT;

(3) SATUfi ok r] 851 :
JE I e S AN HE S SR D B S SAT I B AN S Bl UL Gt H B4R

L. R - BOEA AR N1ER0, RATREM RO N FeR 3, B 2 O bR #ERg 3o
2. JE - A U AR B T AR S HAE, AIEAE, RS MR IN1EO.
3. ZMEEE PR H AR SAT .

2. Boolean Constraint Propagation (BCP) for SAT

BCP : /R AR . H TSR R RBEE TR AEHES, LTI
HBIR NI

(1) HF4HBCPERL: Unit Clause Rule
BAL O - Y — TR e 2T SAT H R — s RIRER, 1X

NP ABAR UGt W2, N TR S AT, 53 RN XA RIEEAR
ELAUE TN,
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Example: f=A-B-C-D-FE
A=121+ Ty + T4+ T5
B=2Z;+x3+ T4+ x5
C=2%y+x3+ T4+ Ts
D= +x9+ T3+ x5
E=21+xs+ T3+ Ts

Letx1 = 1,29 =0, trytomake f =1
A=1+...=1;

B =0+ z3+ 4 unknown, soletx3=1,B=1
soC=1,D=04+04+04+x5, soletxs =1, D =1;
but £ = 0, the equation is con flict, so this deduction error.
Conflict = UnSAT.

XA 25 R HT P PR L T IR R, SEERECL A TTREL, Kt
AT ERRE . H&m 1S, Do RAzb, MW DEIAURt, FrL
MR AR A 5 L RAE 225 I 2 7T
Klit, FikBCPH4EAE=F : SAT, Unresolved, UnSAT . i#id AHriR4d
ERSAT, xR EEWETHEME, K2 ADPLL Algorithm.

XM EERRE S LT LRGN 2R T Ira M EMEHE;
2.f# 8k 518 48 7 2R (C N F) 7% R KRR faifb o+ 5
38 FH [ VA 73, A RN S R
WARSAT SolveriiitJi
R T ARG ) - IR,
AR BB ¢ SRR, HAE AR B S 1 X
. ERE BC PHLH;
RN« I G T e SATIAS B, AR5 B B

BV R

3. Using SAT for Logic

(1) BDD5SATX*fEE:

BDD and SAT : 7% 2L @R 2, (HAREE & IRIE— B A X
BDD : "L kAL, (HIRZ L N AR LG B AT SRR H .
(run out of memory)
SAT = ABeRMeR B 2t ERZHIARELL & BRI SRR R SAT.
(run out of time to search SAT)
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(2) Gates to CNF:
KER SR ATT N IIZ G, BFR anda] WIZ AR 1] i 515 21| 8 5 8 H ve 2.
5150 —RAN—ANTIEECNE, UL 8 — D TH A\ 4k 2L 854 .
SINZ ] — SR $ . Gate consistency function / gate satisfiability function
i, T 53E17d = ab, H—3rER K
$q = [d == ab] = ¢4 = dDab
JEF13E] . ¢g = (a+b)(b+d)(@+b+d)

SE : IXREARRITIT A E R I
nlE, XF ARG, K-SR

z= (x) z=NOR(x1, x2, ... xn)  z=OR(x1, X2, ... Xn)

(yes this is just a wire)

[¥+z][x+Z] H(EQ)}[@’kﬂ [H(””)}HX”) }
z=NOT(x) ZSIAND(X:,\,:\Z, ... Xn) Z=AND(x1, x2, ... xn)

i=1

[+ 2][x+2] [H . Mzm}z} {ﬁ(mz)}[@x—i]ﬂ}

H4h, ¥ TEXOR MIEXNOR % :
L R SATIRR AN 2. BABIHIBIY— Sk s 4.

(3) Summary:
OSATE fife PRl e Ve i) @I D28 4R K2 B2 Hb % 4K 1 BDD;
@R TR )RR, SATIEH AR

OFIFE, SATHICIE PRUEME S A R FH TS Bt e 5 5 2

Lec 4 2-Level Logic Synthesis
WG e @R, BB ES R EDIERIR,
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1. Basics

(1) -3k NHISOP R £

SOP : sum of products, Rl 2785 JorH I FAH 01 ek 2t
inf= AB+ BD + CD.
X F—A N A2-1level logic gates :

AIEGIN « AEE—Ninput@iii Nliteral, 52 A& E .
this 2 level logic gates have 14 literals.
WARLEE AR T ) o AT Red b e B | literal B S
BUT : S51H 5 IR G  (h /R RE Kmap5s), B4R .
f=ab’+ ab’c + abc + bcd + bcd’

MO

AY

oo
‘4

SR

ogo
s

i

b
be—
p—
p—

jo Rz I = 5

Kk

aoo

SINPIANIEH B R0 (strategy)
1. RHAEHE E#EE1E 3] best solution, 2815 %] —4 good answer.
2. BB . IN—AMERTT EITR, BRI RURRS ] DM LT %,
Z M, EHRITGER SR,
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H A —BIREET BN T, B NIRRT 4, REIRESYIRAEY), TRt b %
AR T AL AR e e b, Be i LA 4 %8

B, RETEZAT, R R, RN XA AL, RERRAEE
LA NFRAEXA A5 . f=ma, FAEARNW=1/2mv2, p=mvZ¥%, AT AL
#hitkg. IX SR T ARATEHARFIERK .

H=, AR BAROCOZ IR E SRZIAE, [HIXEEARRIRN . B HE
ARRTFARZEALARARTD b ARIRBE LR, 0 R IRER, SRR TFRTILE,
PRI AESE, XA FRN — i S, R/ AFERLI%. BEMEAEL
TZ, RMZIE, XEHEEZE TR UR O ZT, A RZRBOZM .



FH, AR E SR 5 7 R AR R B R . A RIX R IR E 2
KA, MIBESIREE CHK B AW FT LU, BRI 55 1R EAR L
R —28 (3, Yeli, BT, WoBifess) , mHARNBIEWMAZ IR FRIARITX
PRI E A AR K B2 2, BAREIE CRA 5.

L, WURRSEEA D, AR (HRAREZ AR, AR 2. R
PR R E R, ERRER, ARk, M KE28E BRI 15 s
WA, BIRENE R XA RE AR R, ERIRAAUNE. X
AREATBE B SPIRE

WS, FEEGmHE SRR AR, H R ) — SE R AR AR AT 1 . URRAZAITE R, ARAA
WRABAIA SN — RARFETE )2 Sk, FROFN D HE BB i #0 2 Hh  ARTE R T B & AhH, IX
s AR L BRIKAAARA R R KPR EXT TIPSR A L, 3R AR
V% MR AR I8 AT 1 3 A

0, WAHMIREEE R ATR, RVRIRESE. RN ZFE, NS5 ANZBK
e HAMN), AREEFERS - BEHROIR, FEARIRM 4 RIEZXAF R
T ARG R B R AT BE SR . T H., SERR b, R0 IX LG il 540 e UK
FERE 7, ARHEER L, R OB B SIS, gt iR, IRt ASEHEE
I HIARSE, ARPTEAS R M e v, FEH R LR R0 R G55 o

Bn, LRI, JRI— RWEAEEIR, AHE RIBATBLZ LT AR RIS R
IR? RO bly, RSB R MR, B T UARLRIERERUAT AWE . A g Rt 72
RAEAE IR A AR AR, BEARABATTROAENE, HSURZ FIEH SRR X APHEMARR E

22, IRZAEE.

BRUEZ Ak, RS E AR, MARGIRIAIA/MES, KRR MR, Xk
Yo, ARRZAIMESCSARR AR itk p0, X2 DA AV B AR 2 S5 . VI8 N 1%
ZERAKR, ZAFEP B R IR, N EUU R R U EOREIRIR A &
Mtds 1. i HAXAFHAE AR W R R U, IR B IR SCEIR g Aid, iEB R b
WAL FTUEADEBEAFREM, IR EAA 5. M0 HARIBANMES, ARSI
A B R R AR FAF 28 AR A AR At R 7 URIXASZ R THIK S o RN TARIEAS
AN, REIRE T SB? BRI S AT, NE=RIEAT, R B R
BREKAE? FEXEE WK, REXNMFBEEHEES A, BEW, RS ERR
ORI 5, FRA DL SAZTF I Lo0 IR ER 2 HHEAAN N T, IRZ1ER— AR H
V), U0, AR ] B [ T

22y

DUERAE, WUERNDER IR N %, HEEFEERIRUALE, 2H2TE00.
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