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s LOGIC
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X
| |e—————
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< - POINT
= A et
< | E—
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I INSTRUCTION
z o DECODE
ABS <] - 2
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=
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AB! =
8 = e ACCUMULATOR TIMING
‘_z“ A K| <+ CONTROL
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© PROCESS
K= Ll STATUS CLOCK |
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INPUT
K3 DATA
AB13 < & e K=
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T? t DBO
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LEGEND:
G DB2
ﬁ B DB3 DATA
=8 BIT LINE
DB4 BUS
DB5
| =1BITLINE DB6
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NOTE: 1.CLOCK GENERATOR IS NOT INCLUDED ON MCS6501.
2. ADDRESSING CAPABILITY AND CONTROL OPTIONS VARY WITH
EACH OF THE MCS650X PRODUCTS
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Vss 1 40 [] «—— RES
RDY — ] 2 39 [ N.C.
1 (IN) — ] 3 38 ] «—— NC
RQ —»[] 4 37 1 4—— O2(IN)
VMA <-—— [ 5 36 [] ««——— DBE
NMI —» [] 6 35 1 N.C.
BA w-——1[7 34 [] —» R/W
vcce —]8 33 [ DBO
ABO 9 32 [ DB1
ABI — 10 MCS6501 31 DB2
AB2 —n 30 [ DB3
4—»
AB3 — 12 29 [ DB4
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AB5 ] 14 27 [ DBé
-+
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AB7 16 25 [ AB15
ABS —17 24 [ AB14
—
AB9 —] 18 23 [ AB13
AB10 —19 22 AB12
AB11 —] 20 21 [ Vss

N.C. = NO CONNECTION

* VMA IS CONNECTED INTERNALLY TO VCC. THE VMA SIGNAL IS NOT REQUIRED
ON THE MCS6501 AS ON THE MC6800, SINCE THE MCS6501 ALWAYS PUTS OUT
KNOWN ADDRESSES ON THE ADDRESS BUS.

* 9
$1&. " 1(



4 +% +

+ -+ .
( %) "> ? +F
+F# > %) "> 7)) Misii +F +F#h
+ %) "*" ? : #G
%) "> %) "x ? G*
$
s #% 5 4 > s 4
- #
4
8 HH#
F ;3
$_
¥ oH? o THT
#2# 2F 2Fl<2 F
$
+
4
7% 7
$
C
7 7 -
+ $
4 A 4 2 A &
7 7



€Ll 3aNald

wo.bpiq Buiwy) wayskg X0S$9SOW

ALIAILDY TVWION

AINO TOS9SOW NO F19V1IVAV SI DNAS s
AINO LOS9SOW NO F1VIIVAY S| Vi«

IONINDIS dN-L3VLS
_ IWN

|

7 3% JNAS

N v
_ _ _ (4oL

SN4d viva

SN4 Ss3Jaav

7/ M/

T

A

ASLY



3
#

H?2# ? 6 < 6=

6=
+
= >

4
6:
# 8 3

8 #H#
#?2# "2FC< 2 F C
& %) " *" #

4
8 ##

2FC
A 4 ,
#2# *J%+<<J % +
+ %) "*" 9
4
, J%+

%) *; J%+

8

#% 5

>~ H

##



F

$
#?2# IF+<F +
2%+
%)*; ,
(
2E
A
#?°# ; 2E<
2E
4
& 4/
A &% C+ &%
2E
- (C

2E

%)*;

J%+

;8
%) "*" #
%) "*" #
= 2P A
8
2E
A &
- A
- A
$
2E
2E
4
2E
16z K#



#?2# GO%U( <0 % 4 (

0%l

0% RS 2D

, M
+
> # (_H
(H $ (
77
(H 102 F (H
5
- ( (H
5
5
T
=& . >
5

TS ?2D»

0%/



0%(>

€Jco
OD%FC

#

#

b

1
$&T (1

##?

"E* C%+) (J(E

p—

Tl

—

A

I

1]
iy

T



€Jco

ODY%FC "E* (% +) (J(E
* OT/O( L 5
(H
! 0%
- 4 O%(
G (H - ,
, O%(
4
# 4 0%l
H## 5 (_H
4
¥ 2 (H 0%l
(A %[ 0%
4
# + 0% __
_ (H (H
#o# ## C <
o 5
2 $
X -
A)3
W888) A) W8882>
(
4
$ 5 ,

8 #H#



§+8- _% -

-5 ) &! wQC!)t "

%) *" %) "> #
( #*$
ESLI LIS (
= 2E %) """ #
8 ##" %) "*"
!
# %) " *" 4 $
- $ $
%) "*" "EO)
F+ "EO)
AT %)*;  JI%+
?
4 * %)I*II

§+§-8- _ 9 3 0z ?2)3 " " )

%) "+ # %)*;
. "$ $ 4 9p) ">
3 $ 4 )
8 BH* ##l ]
) 4
8 ## ]
48  ##l

2



$h&"1(



+

A

"o

$1&." 1(

"o

$1&." 1(

&
$1&." 1(

B*



(

J 4
8 s
%) 4
8 @ )8
%)-*u
) 4
%)-*n
8
4
G 3
4
4
§+$-9. 0 (6
%) " *"' "EO)
&A)&2C
&A)&2C
( 2E
"EO)
( 2E
"EO) 2E
456+ § § 2 1 9 )% *
35 4

??

(6&

"EO0)

)s



)&2C |

"E0)

*

"EO)

6=
"EO)
"EO)
&A ) &2C
"EO)
&A)H&2C
"EO)
- "EO)

*

$&"1( 0

&A



%) LR

8 %) "> %) > ? %) >
+ ? G*F ;H#HG F ? G*F
) =+F  +F#P | +F +F# > | +F +FEP
( o — —
( H O0%( (H (H
)
[ < < 2E
A ) A A
33 (0> | 33 (0> | 33 =(0y
) ) )
C" 6: c" 6: C" 6:
$ * )o* 1/
&1 =




)s

21



)i
* [T » 1C



*

*

)/ 1/ "ox * "

Y1/ k% g
Y * 1 * A&
* * "

$H&"1(

Y * 1 * A&
I* 7 2
$h&"1(

?G



%) L1
%)*; A (
TA(+7
%)*;
%) " *" (6&
&
%) L1
A *

§
$1&. " 1(

)

TA+T +

9

%



( %)-*n

6
0o -
%) *" 9
%)-*n
5 C
6
%)-*u
!
) %) 9
C 3 $
$ $
2 2
8 <
4
$
A 4
$§$-_)oC 1(¢ 2 1% -
8 # " 4 %) "*"



$1&." 1(

1



(
: "
$h&



§ $-$-

> 2 2 22 + 22 B

) 6

0"1)"@ ( .B

D+HE )+ HFE HF >
YF> +
2 2 22 + 22 B
&+ &P (

D)+# )+ )F# )F >

)
&

) F



2 2
;8 A (6&
C 22 + A +
22 F A
F A 77 2 2
A (6& + T#1
2 2
5
4

§8-8+_)4% )(6 &l4&! 01 )" @ £ B

+ . #" o2

§§-§ _1))&dl 1(1&" ) 6

6 D+HE )+ FH )F >
( - ) =+ P

#"7?

§8-8 _)4% )6 ! )2(C &2 )"0 #.8( (& .&2)' 6 ,.B

F (6&



§o._tpC > - (% / (362 )4 )
0y 5

§6.8 ((.&"F C B

;9 $
%)-*n
$ -
# #IF " 7
$8.9-_(>6 08
C
+
%) "> (
4 (
%) "> # 4 -
8 $ 20p) "> %) "*" %) *" ?
%)"*" ' -&D >
$§.5._ (8 ) a8 8B
+ T 2>
- >
%) "> C
$ + 6=
%)-*u
$ C
8 # * 6z
$$.5+ %4 6§ ! "o ¢ - B
)H )" )
2
C 6 -



§ £
$1&." 1(

§ + ca
$H&" 1(



+ L #ll "
)P 2 2
( ) T#1
&+ &P 717
(
“# 2 2 + )}
2 2
+
) F
"# - ) +$ ) F$
# <
<<
# < <
# < #
# <
# # < <
(
)
, :I - #
%)"*" 9 >
§6.$ 0"y 6! *A Bp B
%)I*Il
D+ &+ A (6&
)
2 2 22 + 22 B

& + & B

#U v

22 + & +22F &F



)} 2 2 +
A &
& + & F
#'O"H# A + (6& A
A + (6& ;
] A &
A & &
; A + (6&
8 # 1
A "#K " K* 2 2
+ ) D) +$OK#
A + (6& : >
5
- A + (6&
A & & b
A &
(6&
S ?212) A &
A +
A & #
#ro" A F(6&A
A F (6&
+
A F & & P
A F&
4 8 # 1






*H



8

8

i3
$1&." 1(

i3
$1&. " 1(

0

0

A

AA



- %)-*n
A 2
§5.9 10 B
%)-*n
5 $
§$6.5 1)N&4 281 0 A ¢ ALB
( , {H+ [HP
7 7= >
4 #* -
, 7 $& 7 7+7
TF7 7+7
TF7
C
( * [
) 4
C
D+# )+ F#
JE>
DHE )+ )FE DF > )
%)-*n
#"O1#) (H+
) + )+
(
) +3) + 34 )
+ o * )+



F * 1 )+ 7 A &
+7 $
$
A + (6&
#"1) (HE
) (HF -
(HFF I )F YF#/
)F 34 * ) F
JF/ ) F
+ * | 7 A F& 7
"D%%+ E!
(H+ ) HSIK#_ )+ K#_ ) +*K#__ ) + K#
(HF YFIK# ) F K#_ ) FPFK#_)FS K#
# 2
( 4
§ 6+ 1 (1> - ( )4% )69
%) "> 88 ? 6
6 T+7 FC

§8+6 _)4% )(6.8 1N

A + A F (6&

*?



A A
HU2HHA +(6&A A+ A+D
+ L ] #ll
THT 2 2
+77
A (6&
A + (6&
# $
J
4 #* + 4
3
( $
(6&
3
#U2# A F(6&A :AF AFD>
A F (6&
+
34
A F (6& $
# 3 $ 7&887
# " $
S ?2J
)%&"
$ 4
F

*r

17

# +

;2

#"J

8
1&07



§ §+8-_1))&4! 4&18 ) 4% )(6 ) 6 6o % .4 ,-B

6

A+ A+l AF AFD

#"? #A all ( 6A ) 3 D) I+ >

)+ #

)+

**x



—

+ )+ )+#

47 & +
D+
)+ 4
)
7 )+ #
)+
)+ #
> ) 5 -
#"? A F( (__6A ) 3 D DE >
)F# )+# F 1
) F ) F 34 )F
- >+ >F
YF  "K# )+
A F&
+ 7 4 7
F# )F 5 - +
4 A F (6&
)
§% &33(5 2 -4\
§§% D6 0') 4)(C
I * 7] #
) + | [H+ | [H+ )+ )&0 &3 22 + | )+#)&0 &3
H)c
I * 7] #
)F |[(HF% | HF )F )&0 &3 22 F | )F )&0 &3
HHc
* ! A9
&1 =

*1




) Py (H+{ AP
# F ( : Q ( &
2
C I
# ) +) P
)+# )R
# 2
# # C + -
QW I'FI1 )+3)P #
) +H# DD
F )+ P
* b b * [*A
$&"1( )
+) B + (H+{ AP
'FE? F (- Q ( &
2
C
# ) +3) P
>+ DF>
# 2
# # C + -
W I'F* )+3)P #
)+ DF >
F )+ P
* * 5%A 6} b 5A° DEE6
$&"1( )




I

n
n
)

|'I'I

I

n
)

|'I'I

2
)+
)+
47 7 + 2
)+
7 +2 7
4
& )+
& )+
B )
2
)F =
F2 7
417 R
)F
7z F 2
& )F
& )F
*A "
$H&1( )

*G




§$$- - 4)(C 5" 3*

+ %) "*"
2 5 -
crc
2 2
)] +
2 2 + ) F
A A
5 +
A ( F
+
A &



§§ ) &!

%) "> %)"*" 9
% ( 4 # 2-; &%
*? -5 % ; $
%

# *OH?? 4

(6&

; $ 2 F
; $
(6& A 2 2

A ( 4 txof 2 4

A ( (

IN&") A 3

A A 2 2 )
" 2 A

D 1@ &% -

# 2-; &%

*')_;' +%

8 # %) """
§$6-8 _ " 18 8
2 5 3 17 C
5 (6& (6&
2 F F &88$" + C
( T
4

1#



$&T1( )



§§-$-_4&! 6 7

4 A 4 4
2T ? 3R 2 4 23T I KJypS s

§6-8. (8 ) 0G8 8B

6:
%)-*n
+ 6: z >
%)TF" + 6:
= > %)-*u
§ -5+ 1))84! 28 "I AB
A
6&  AFD =
%)'*n
+ - $ , / $& .
$ 4
$$-% _((,&0 C B
96) "* $ 2 2p
$6-5 _)4% )G (¢ )
%) "> #* (6& C
#H* ;$ A+ A+l AF  AFI
AF'" AF* AFI .
#*? 717
+ THT
W $



%) L3 1]

T#H1
; 717 3
A A+ AF + #"J
4 2
§ §-$ ) " 6 C B
# ( # &%
"C30) + +G &% "C3C)
4
) (A
"C30) - AF" AF* =
§$._1) (6 Yo 1!
+ 4 8 #
%) " *" +% &% (6& (%C
+% &%
(6& ;9
C 2 2 22 > (6&
22 + TH#T
22
F (6&
+77
22 (6&
4
( (6&
A A (6&
(6& z
A A
5 5.8 - =.50 iD=, 18
0 &% # ?2-: + + +G
- &% -

1?



* ) 8
$&1( ))



)#

§ §.8-

3"

%) L]
&%

+.,50 "0 -,!"B

+*? - ;
+II :F

§ §.8.

) (@

>

+%
" +* +] +; +6G

Y4 )

)4% )6 0°"1)"

HH #
#o; *?

#

I*

%) L1

(

1#*5 - 5

A+

+#



b <+
$&"1( )1



AF1 AFI

AF1

) #tO26
BT +
T#H 4

#i  # :
J K #i #
) K H it
+22 # K #H#H K
+

HH#H K" ; -

> S # K ?#1 M S ; K??7?
#H#  #
+
8 #o" -
- +
(H
§ &+ 0
+ %)l*ll
- +%
&% (6&
- #
=+ +6 (
$ &%

+% (6& $

# DH )T $ AF"

AF* = $
(6& 4



" &D32
(%C" 0& C2 &0

o=
- E -
E

+ 1 )84l %(

* 6

#

CA &1 +%%+F3C

(%C
C2(+1 +% +F&JC (

CL(" C FC C+2 +
- &D32 )&0 +(O!

1)9(613 ) E - 9 >5D4) < (G "&
¢ -4 F+
343 IE ED+ D+H@ -IDBE
b & b o< 4
&I )

IG

C



$

L] %) g %) L 31} $
' &% $ &% %) "+
- 10 &%
- F - #4
15 %)™+ y

§ §+8 <%4 )" 0O

8 # * #$ %) "*"

§45-_9 < %4 )" 0

( 1$ 1@
&% +% 10 &%
Freer ok # ?8 +#  +#?
+#" # &% +%
(6& 10 &% + K
i I $ (6& 4
$ A
+H# A )'# )" i
+# "8 # 1
- &% +%/
(6&
(6&

+
& (6& +#



&%
+%

4
K)"#) "
KY#) ™ J#GI+1)+*

(6& (%C *C3C) K Y BI = J+GI+;J+1J+*

+1

+%

0
)

AF™ .

*g v ("9
$&1( )




%) T

%) ">

%) LT

%) ">

%) T

%) ">

%) T

Q +%

P#

p?

pr

P*

Pl

&%

&Y% "C3C)
+06 *C3C)
(6& (%C
&Y% "C30)
+9 "C3C)
(6& (%C
&Y% "C30)
+06 *C3C)
(6& (%C
&Y% "C3C)
+96 "C3C)
(6& (%C
&Y% "C30)
+06 *C3C)
(6& (%C
&Y% "C30)
+96 "C3C)
(6& (%C
&Y% "C30)
+06 *C3C)
(6& (%C

%) g p"

H H O H H © H H ©

© H H* © H H ©

#

© H#H H*H © © H#H H*H ©

© H#H H*H o©

K +# J+##+# 1+GI+ 1+ 1+~

+% (6&
)l )l# -

+#  t## +# 4G

# 9

#

# 9

# # 9

# 9

# # 9

# # 9

#

# # # 9

#

< *8 i 8

$&1( ):









-$-§ % " ) &4 " 4818 &!4&!118 B )!

+ (6&
# %) "*"
(6&
# *
(6&
(6&
+
(
8
D
(
6
D



A

—§-§-

%

%

4 (6 &4 °

4% )6 ! )2(

(6&



(6&

-$-§. 20&) 0% *" )(6 &)4 " 8 )

;9 %) *"
%) L 3Ll
= #
+
5
+ -
(6&
- 5
C
(6&
(6&
(
2 %) wgenr
A %



S§8.8 03 1) gl
+
%)**" 9
0
A+ AF >
= >

§8.8- 03 1) 48"
(
4

- 7

(6& [o)
)_ 2

8 #
(6&
%) gy
(
&
(6&
>
0] A
- B
= A %
F > 34
J A "
(6&
* |



-7

A
$h&." 1 (

*



, 0
%
8
4
4
5
-5+ _ > X (!
) # " #
(6&
+
crc
(6& %) " *"" %) " *""
102-T 23> 8
A + 96) " *""
S"J32):J >
8
5

%) LA

(6&

c C

(6&



+
$h&." 1 (

G#

9 <



&

%) L 31
>

A

%) " gy

(

%) L 1]

77

A






$ $ I
_(—'(_ '
%).*" -(
++
'%
$ $
$ ( '%(
-9 ; 0
(! ,
%)- | ( )( .2 ). 2)
. ) *
)

G?



) 4
4
4
+ ) # A F(
%) "> - (C
)F
(6&
)F
4
YF#
4 Tz (C7
8 *
-$-$ 8- _(_"W(@ 0 )™)Y T, )
A + (6& %) ">
4
DH#
A + (6&
- A
)+
4
|
4
4

(6&



G*



F#

a

"8 2
$1&"1(

Gl

>

2

YF#

F
%) wgen

)F



"8 2

"gie1(

>

)+#



4 8 >
%) "> Fo+ F 6=
+
$
.8 03 12 )ttt 1 51 3
+% &%
8
F 4 S
+02
4 8 G $
%)"*" 9
0] # -
+02
# $
8 +02
C 4
1 +02
+ i #"?
%) "> $
)R ED ‘R 2> )"

GG



$&"1( 0



#

E

OF $

$1&." 1(

# #



T 2> "
4
( $
t o i (
(
4 :+% &%
>
- &
_$-$$ ) (X IIO 3 |
&%
o Tl
- 8
= &Y
( +H'" +H
7) e IS ) %)t &
_$-$ $_ ) (1] llo 3 |
+%
%)-*" 9$ 2
. 4 A & =2 K # +
A L
% A L 8 o %)™ 98
i % &%
g 4 X+ &% T
+0% +H X HE?



$1&." 1(



, 8 #
#
%)"*" #  %)TF" S
%) "*" %) "*" 7%
%)-*n %)-*u ||$
-§.8- L (6 T03 I % 2"
( ’
’ A A
%)'*u
( - A
5.5, _1))e4l”



*8

$1&." 1(



-5.8.8 _1))&4!l ) )11 0

) # 4
5

-§.8.8- (346 K 6

! 0%

[ ))&Al L

1)

&%
888C 8888 +
&%
888C 8888

+2# +2

+2



8 i
$1&." 1(

G



-5.8.8. (346 K " 0% ) ") 2A*(Q) *)

4

U

+ C- # $
(
M (
(6& 8 #
+ 4
8 #H? &
(6&
(
M
( 8 #"
5.4+ % 448 (! 2 I N6 0% 3 )5 X
%) *" 9
2E %) "* # %) E 7) e
7 7
4

2%+
-§.848 12 0 §*
& 2E $

A &% C+ &%



# G



$1&." 1(

##

1



& r¢ 1
0J0) —» A + ( J
9+
A+
32+ (A+ + A+ A
+02 PC ) A+
+9 + 9

2+ J) +F9 3+ (

"+ M%AH 3 & +
J

(09 ( 9( -

32+ JC) +F9 3 + (

"+ MOoAH#SH - +
J

M%A MYoA#H> 1 ( -

7 b b <, "7

&= 1(

B



#% 5

##

4 4
# A 4
A 4
/
A C-
8 #H*
0 4
2E
- 4
-§.648-_) ! 3 )5 ) "t B % 2& "
= +%
$
4 (
+%
2 % + ,
2%+
6z
A 06) " *" #
%) " *" %) *" " 2E
102 =T 2> $
+
2%+
6z
A
2%+
H $



2 2%+

2%+ + 2%+
6=
78 i
8 $ 7 $ 7
- . 2%+
2%+ 8 #1
%) "*" # F + 2%+
2%+
A 4 6z K# 2E
2E 102 -T 2>
" #
%)"*" %) )" ? %) "> " 4
F + $
8 8 #1
F + 2%+
-$.§+3. N6 2 5 (3 1% 513
8 , 6=
= +9% ? G*$ +% .
) +%
4 <

##



$1&." 1(

$1&." 1(

##7?



2 % +
2%+
2E
4
C
7 ., 1
4

# 2
- 2%+ %) "> #

F o+ (

2E
- 6=
70 § V17 0]
F+
%) "> # 6:
)
#
4 $
+ #S\V
+%
+% 4 + $
: %)+
- "EO) (

##ll



HH*



+%

f < 3 D6z
# C
#
+
+’% ,
4
4 2FC

##1

%) L L]

2FC

A
%) " *" #
& 4
&
A
A &
#G



$1&." 1(

H#Hit;



5
&%
+% ,
=5 )A% )6 P )H2( 9
4
$ (6&
. D $
4
34
+
e ’
] - $
_$+$_
+% ,
+% ,
4

##G



%

4
"4
+% ,
4
&%
4

+%

4 +%
+%
4
+
+%

&% ,

&%



%) " §

%)"*"" 9

# #






417

1l



8 # 2E
1 ] ( C_
$§-_ 06 56 - &
L ] ) C_
2E 102
- 2E
L ) 0
# 4
- 4 4
- (C -
( -
(
0 )
- (C
C+2 6= K#
+ -+
%)I*II
0
C- "EO)
4 -
5

S ?P
2E

%) L1 #









+ 7 7
- (C
- - > + 7 7
8
C+2 - (C = (C
- C+2 2 3
s C+2
8. 06 "N&! - &l
- 5 -
4
%) " *" "EO)
"EO)
(RS ?2J 2y &A )&2C -
- "EO) 2E TS 232y
D &A)H&2C
&A)H&2C
8 ?0
&A)&2C 2

. ( =8 # -

- &A)&2C



* 9 +

$&=1())



# G



F
C- + 2 : &% +% >
%
2 -
- c" (
{H O%p - F
’ 4
S-5- 1) (665 & 4"
=C" (H i
. $
, $ 5 8
A
cC - c*C
8
CI
+ cC
8 " cC
= 2% $
5 4



9
$&"1()

# #



34

MOA

c*C

4

cC

1

%



Q%>

0(%

%2 > C

(%

(%

%

(%
%2

(%

%

5

%

%&"



%2

%2

o+

(%

§6&



@% 4 -
%
%) *"" #
&%
%
I
> 2
" | >
> 2 M 4
>+ *$ 13
+ %
I
> 4 P
> ( @F
@
= $ &%
=" CA4 >
- 5
DO 4
> E
A
5 A
8
>
" &A4
+ 4
%
%
$ $



> %) § = 0% >
> $4 4 $
> *§ 15 3C2
> # ?- +%
> 00)"F"$ #* (6&
*? +%
>+
s + 7 $
7 # ?
#* (6&
0%
0%
98- I 6154 48! )
(% $ %) "*"
% +7)((
) C- +7)((
4
F
3 4 (%
5
$
(%
(
$ _
(6& -



(6&

8
4 4
(6& )
4
(6&
4 4
(6& 4 (6&
(6&
4
+ , % 0%
$
$ (%
- 6
(
4
4
$
(
% 0% $ 43
4
4 s, F 4
&% % 0%
4 % 0%
$
4 (%
@(% $ , 4
(%
(% 4



Q%
4
$4 $ § -
(6&
4
(%
5.5. Z ) 3481) 9643 1 )3 (8
%2
%2 %2
%2



I
$
( " )
C
+ 4 ,
C-
( 5
$ §
(
)
JH- 513 *)z 14
(
4
Jo2 J--
Jo2

$

# G



4
F - "EOQ) xS
4 == *o 4
"EO)
C.
2E <RS ?2P
(
4
S (513 3 0z 4-
= -
= >
4
+ %)*; %)+ #
4z 4 >
+ C
4
8 * 4
8 * - %) H s
4
( %) "*"" # 4
- 4 e -
> (
4 4 4
D # 4 4
4

S+ 53 1 14,

#7?



* 25
$&"1()

)
$&"10)

*
* 2+

$&"1()

H#H



$&1() :
G

$&1() :
o g

$&"1() :

#7?

+22 C"" FD" 3(0C

+22 C"* FD" 3(0C

+22 C"" FD" 3(0C

+22 C"* FD" 3(0C



2+ + FD" 3(0C

2+ + FD" 3(0C

6:
2+ + FD" 3(0C

2+ + FD" 3(0C

89 A * 0
$&"1() 0

#7?



) z c*C»

S 1 (65" 2 513 (6"

2 +3 crc /
Fo ., crc +
888) &%
crc
- 4
!
+ + 3 |
D

F &%6A &% !

D 888)

&% crc
) 2 F !
D

(
5 $
- (
7 7
$

#?7?



2 % A A
D -
=6z [H 0% >
F
6z C-
8882 & -
2 5
5
(6&
SH8+8- 5 (3 (65" " 2 513 I(¢"
?? #+ F J
4
5

#?ll

cC



75

#2*



+%

&%

#21

102 (

TH1

11



54§

(%

(6

34

% 7
4
(4
!
/
4
+% 8
(% @% %

#?:

(%



+ &% A &%"!
&%
&%
+% -
32+ 329
+
+

2E

#72G

;8

$
%) w e
&%

C+2: -
&%

"+ "9 " E >

&%

&% 4



&%

Fo+%!

+%
C+2

) A+!

+%

+%

C+2

#ll

+%

-

&%

o

+%

&%

+%

&%

+%



#'#

C+2

$

$






&A )&2C <
&AC +02 <

F+°C+22 C"" <<

o+ 3 >
C88C) (JC +22 C*" <
A L +

( -
=+F ;RS 42
=+F +F D +23

02(C) +22 (" <
5 >E
(+ (+3

MD%A +22 C*" <<
M

( -
e R

&A)&2C

F+ =F + >
=+F +F > F+3



# "(013CFE (0" D) (&0
+3 209 0&A +9 E+
)3) 2(E &3 +E
332 (09 0) 9
3% (OF "2 o+
933 3 0 o"
-2
&A)&2C
- +'3 &3
_ * F 2 6= )
A &A)&2C  # 8 &A)&C
# A)SH ShI&2 -y
AYSH gA)&2C  # 0-
+ (0_C 0+3C9CID (&0 &0 %C%& E 2+ +
2) WA C& 326
+02 A9 2+ &+
F JAE 329 "B

)&2C

&A



_ F 2 F 6=
A) &A)H&2C #
# A)SH 2 #
A)S &A)H&2C #
A + =)
_+ F 2 F 6=
A) &A)H&2C #
# A)SH +23 #
+23 2 #
A)S &A)H&2C #
+ =? >
_ F 2 F 6=
A) &A)H&2C #
# A)SH +23 #
A)S +2 #
+2 +23 2 #
A)S &AH&2C #
+ =7 >
_+ E 2 F 6=
A) &AH&2C #
# A)SH F+3 #
F+3 2 #
F+3S9 +23 #
? F+3S +2 #
9S#
" +2 423 2 #
A)S &A)H&2C #

O ® + © 4 ©

+ 0 oo

O OO ®

&A)&2C

C

+

&A)&2C

A

L

F



+$?

Y+ 9 + E+ 2 " >
_ + F 2 F 6= )
A) &A)H&2C # 8 &A)&2C
# A)S# F+3 # 8
+
A)S F+ # 8
+
+23 F+3S 2 Q # 8 2
( - >
+2 IF+ S) ) #
?2Q +23IF+3 S 2 # 8 2
( -
+2 |F+ S#
A)S &A)H&2C # 0 - (
Q -
( ?
* LA 9 L A E+ % =?
_ + F 2 F 6= )
A) &A)H&2C # 8 &A)&2C
# A)SH F+3 # 8 A
+
F+3 2 #
: >
F+3S 2 # 8 2
( - >
A)S &A)H&2C # 0 - (



_* F 2 F 6=
A) &A)&2C #
# A)SH (+3 #
(+3 F+3 #
(+3S# F+ #
? +23F+3SE 2 #
+2 IF+ S)
"0 +23F+3SE 2 #
+2 |F+ S#
A)S &A)H&2C #
(
- &
"+
"9
"E
4 =
- &
(C=6z K > 0
L A + H >
_ * F 2 F 6=
A) &A )&2C #
# A)SH# +23 #
+23 2
A)S &A )&2C #

+$'"

© 4 © 4 © 4 © ©O

o/

8
8
+

0

&A)&2C
AL

)
&A)&2C

L A C

-



=? >

+$*

_+ F 2 F 6= )
A &A)&2C # 8 &A)&2C
# A)SH# +23 # 8
C +
A)S +2 # 8
C +
+2 +23 2 z
A)S &A)&2C # 0 - (
9+ =* >
_ o+ F 2 F 6= )
A) &AH&2C # 8 &A)&ZC
# A)SH# F+3 # 8 A L F
F+3 2 #
=2 >
F+3S9 +23 # 8
C +
? F+3S +2 # 8
9S# C +
" +2 423 2 z
A)S &AH&2C # 0 - (
9 + E+ o' >
_ o+ F 2 F 6= )
A) &AH&2C # 8 &A)&ZC
# A)SH# F+3 # 8 3
+
A)S F+ # 8
+
+23F+3 S 2 #
- = >
+2 IF+ S)
? +2 +23 2 z
A)S &A)H&2C # 0 - (



L A 9 L A E+ % =2 >

o+ F 2 F 6= )
A) &A )&2C # 8  &A)&2C
# A)S# F+3 # 8 A L F +
F+3 2 #
=2 >
+23F+3 S 2 -
( -
A) S &A )&2C # 0-(
( E+ % el >
o+ F 2 F 6= )
A) &A)&2C # 8 &A)&Z
# A) S# (+3 # 8 A L
+
(+3 F+3 # 8 F
+
(+3S#  F+ # 8 F
+
? +23F+3SE 2 #
z >
+2 1 F+
Y42 423 2 : (
A) S &A )&2C # 0-(
C+2 < %&2BE < - (C &AC + (&O"
+l3 3.
20) &3
© &
< % < =
o ! & %)"*" 9

+$1



+2# LA+ >
_* F 2 F 6= )
A) &A )&2C # 8 &A)&C
# A)S# +23 # 8 A L
+
+23 2 # 8 2
+23 2
? +23 % - 2
2
A) S &A )&2C # 0-(
+ ? + + =* >
_* F 2 F 6= )
A) &A )&2C # 8 &A)&C
# A) S# +23 # 8
C
A)S +2 # 8
C
+2 +23 2 #
? +2 +23 2
" +2 423 % - 2
2
A) S &A )&2C # 0 -
+ ? L A 9+ -*
_+ F 2 F 6=
A) &A)&2C # 8 &A)&C
# A)SH# F+3 # 8 A L F
F+3 2 #
=2 >
+23/F+3S9 2 # 8 2
= >
? +23lF+3S9 2
= >
" 4+2F+3S9 % - 2
H > 2
A) S &A )&2C # 0 -

C



+?2? + 9+ =1 >
o+ F 2 F 6= )
A) &A )&2C # 8 &A)&C
# A) S# F+3 # 8
+
A S F+ # 8
+
+23 F+3S9 2 #
z >
+2 IF+ S)
? 423/ F+3S9 2 # 8 2
+2 1F+ S)
" 42 +23 2
* 42  +23 % -
2
A) S &A )&2C # 0-(
+ " %(*)C33+0C&D" &AC + (&0"
) F@ A A
F)* FJ) A3+
FCH FJ* A3A
Fo%( MooA (
FOC M® "
FA3 A +
+"# A & <A AA +-: >
o+ F 2 F 6= )
A) &A )&2C # 8 &A)&C
# A) S# &A )&2C #
=2 >
" 4A 0 2 =
"4
A) S# &A )&2C # 0 - |
Q" , ™ 4A 7

+$G



" A & << A3A A3+:=?
_+ F 2 F 6= )
A) &AH&2C # 8 &A)H&2C
# A)S# &AH&2C #
2
" 4A 2 #
2
" 4A S# 2 # 8 2
A)S# &AH&2C # 0 - (
" T . ST
_ o+ F 2 F 6=)
A) &AH&2C # 8 &A)H&2C
# A)SH# +23 # 8
. +
" 4A 2 #
" 4A A) A
? " 4A $# A3 A
"A)S +2 #
. +
" &AH&2C # 0 - (
+ +2
+23



+"? E 48& <- ( $E_@ =1 >

_+ F 2 F 6= )
A) &AH&2C # 8 F@&A)&R2C:
F o
# A)S# 2 #
A) =2 >
>
" 4A A) A
4A A3 A
?" 4A A A "
' 888C +23 #
=0%($888+>
- "$888)>
* 8888 +2 # 8
=0%:$888F>
= C"$8882
( &AH&2C # 0 - (
J +2
+23
b ( < (= >
_ o+ F 2 F 6= )
S &A )&2C # 8 &A)&
# A)S# 2 #
=2 >
" 4A 2 #
=2 >
" 4AA S# 2 # A A "4
?" 4A S 2 # A A)3 "4
" 4A S 2 # A A "4
A) A)3 &AH&2C # 0 - (

+$HH



+ U A - + % = 2
_+ F 2 F 6= )
A) &AH&2C # 8 &A)H&2C
# A)S# +23 # 8
+
A)S +2 # 8
+
+2 +23 &AH&2C # 0 - (
+UF (L t o %
_ o+ F 2 F 6= )
A) &AH&2C # 8 &AH&2C
# A)S# (+3 # 8
( +
A)S (+ # 8
( +
(+ (+3 +23 # 8
M +
?(+ (¥3S# +2 # 8
M +
+2 +23 &AH&2C # 0 - (
+ " - = "* >
_ o+ F 2 F 6= )
A) &AH&2C # 8 &AH&2C
# A)SH# 2 #
=2 >
" 4A 2 #
=2 >
" 4A S# A)3 # A A)3 "
?" 4A S A) # A A "
" A) A)3 2 #
H "L =2 >

A) A)ISH#H &A)&2C # 0-(



F & <F)) F)" FCH F%( FOC FA3 FJ) FJ" -

? >
_ 4+ F 2 F 6= )
A) &AH&2C # 8 &A)H&2C
# A)SH# & # 8 F &
QA)S S &AH&2C # & + A
- 6 > )
MQAYS s &AH&2C # ) +
: >
Q"4 4
Q™4 4 /4






