
PIN 990440 

The Friendly 
Computer 

Technical Manual 
Model VI C-20 

C:: commodore 
COMPUTER 



These documents are for repair service information only. Part numbers are for reference 
only. Only parts on current dealer parts list are available. No license is given for any use by 
possession of these docu ments and may not be reproduced in any form without the written 
approval of Commodore Electronics Limited. 



B
A

S
E

,>
.S

5Y
 

V
IC

 '2
0

 
3

'2
.4

0
2

7
-0

1
 

"U
M

PE
R

 C
AB

LE
 

P
C

B
 A

S
5

Y
 

A
S

S
Y

 
V

IC
 '2

0 
'J

IC
2

0
 

1
3

2
4

0
3

3
-0

1
 

3
~
4
0
0
3
 -

0
1

 
I 

ISH
 IPP

IN
G

 A
SS

'{
 

. V
IC

 2
0

 
l 3

'2
4

0
3

0
-0

1
 

-
0

2
 

. 
A

C
 

A
D

A
>

-'U
A

 
-0

1
 

U
5

lR
 
M
A
N
t
.
J
~
'
-

-0
1

 
I'

ll
' 

C
.A

.B
l.E

 
-

01
 

R
I'

 
~
W
I
T
C
K
 

B
O

JI
. 

-M
A

IN
 A

S
S

Y
 

·'
~·
.V
IC
'2
0 

3
'2

4
0

Z
Q

-O
I 

1 
R

-M
O

D
U

L,
 

A
5

5
Y

 
V

IC
 '2

( 
3

2
1

4
5

3
-

,~~
~ 

O~
 , '

 '
;'

: 
1"

 .•
• 1

 PR
ODc

':-
TI6

':;
';.

~~.
 'C

'i
::
\~
-'
 ,.,:~

;,·.ri 
~~:;

' 
-!

l 
-8

.i£
"-P

·fI
LE

.C
i?-

:::f
ii:J

.O
 

'I
'U

~'
~ 

!:
 

nf
:.

V
 

P
E

R
 

:.
:(

~ 
2

2
0

2
..

 
."

ll
tl

--
:"

" 
1-

~_
I-

+P
.:

f.
Y1

'J
:R

-~
(O

-n
·C

i 
0;

'."
, 

-
'.~

 
.
~
 

?
.E

V
··

 
'-

0
 

C
!'!

:!
8

 
':

' 
i 

1K
 

I 
-

0 
I 

L
A

eE
l.

 J 
R

A
T

IN
G

, 
D

C
U

ll
£ 

. 
01

 .
 L

A
B

EL
, f

C
C

, V
IC

 2
0

 
r
_
~
1
 

R
F

 M
O

rl
U

L
A

T
O

R
 

=
1

 
R

.F
.M

. 
C

O
\I

I:
R

 
..

:'1
 

R
.F

.M
. 
C
"
'
A
5
S
I
~
 

-
01

 
H

E
A

-,
 !

:>
IN

K
, 

V
IC

 "
ZO

 
·0

1
 

5
H

IE
L

D
 

o.
p 

. 
01

 
5H

I!
:L

O
 

~
·
O
X
 

01
 

P
/
"
"
~
L
,
 C
a
"
~
E
C
T
O
A
 

C
O

V
E

R
 A

S
S

Y
 

V
.IC

 '
2

0
 

3
Z

4
0

2
.S

..
.o

\ 

3
2

4
0

1
· 

1
0

0
1

0
1

 

L
E

D
 A

5
5

Y
 

V
IC

2
0

 
10

01
03

9-
01

 

-
01

 
T

fI
P

 c
o

v
E

R
 

:"
:"

'2
 

01
 ...

.. 
C

O
t.

JN
E

C
T

O
R

 
C

A
B

L
E

 
.,

.U
 I

 
R

IJ
E

lB
E

R
 P

L
A

T
E

 

-::
>1

 
K

n
'3

0
A

R
D

, 
'
6
"
'
~
 

• 
')

 1
 

L
E

O
 

P
t.

I\
T

" 
·C

l 
N

M
IF

f'l
.-A

T
Ii 

~r
-
-
;
;
:
;
;
>
7
-
;
'
~
 

.•
..

..
 ,

' 

• 'd2r-
':~::

~' 
!''

'=-
EL'

'~t
-' '. c

G
ll

lm
o

d
 .u
t"

 
I 

...
 ,

..
 

..
..

..
 

~
-

..
 -

-
~
-
-
"
 

__
 .....

. 
=

. 
. 

j. 
.~ ,

",
-

ce'
 D

R
A

'M
N

C
, 1

1 
'
-
-
~
 =
''
'~
"'
' 

V
IC

 2
0

 
_
_

_
_

_
_

_
 ..l:-~~

c.:.:::
:------

:::::::
:::::==

-. L"
~:.

.:J
l~/

 \'
?'[

~?4
c)3

.1,
 _ 

_ ~
 
"
L

_
'
 

..
. ~
,
"
,
 

I 
' 



I\
)
 

Z
S

C
IP

S
P

 
FO

I1.
 

Q
 
6,

7 
Z

S
C

J
lt

lS
 

~o
ll

 
Q

.3
,4

.S
" 

3
. 

S
U

B
S

T
lT

ll
T

lo
tJ

 O
F 
n
A
I
J
~
I
S
 r

oR
 

L
 C

A
PA

C
rT

A
C

E 
~
e
~
 

A
R

E
 
..

 M
IC

.R
OI

=A
R~

,!
oO

f 
I. 

R
l!S

IS
1A

\.l
C

.E
 

V
A

LU
E

S
 A

A
e 

It.
! 

O
H

M
, 
\
J
4
W
'
1
~
~
 

IJ
O

T
Ii:

S
 -

U
I
-
I
L
~
S
S
 

O
'T

lIE
A

""
,s

e:
 
s
p
e
C
I
"
I
~
D
:
 

"'-
-1

-1
-~

s.
v 

le
I 

c:
.. 
C
~
 

L
q

0
' 

. _
_

_
_

 -
=
-
~
 _

_
_

 . _
__

_ 
~
~
 _

_
 .

. 
, 

1
=
=
=
=
=
-
-
=
-
-
I
V
I
C
Z
j
~
Z
4
0
0
:
>
E
t
.
J
'
o
~
"
'
l
J
 



c.u
 

~
~
 

......
.. 

I 
s 

r
-

...
 

• 
Y

 
u

&
4

 
6 

P?
> 

...
 _

 
RE
VI
SI
ON
·S
~'
. 

• •
•
..

 
'
-
-
j
 

/ 
"
I 
~U

M\
I 

.
.
.
A

 
F&

6 
se

RJ
AL

 
C

O
o4

.I 
I 

I 
~E

E !
>:

;7
-

_ ..
 I 

u
.a

&
o

o
' 

fl
D

ll
'l
-f

l0
7

 
I 

I-I
 

.. ~u
 

tL
'"

;"
 

14
OO

J~
: 

~ 
Po

IQ
' 

~~
=~

, 
c:

.w
t 

AC.
 .. V

 
-
-
I
 

.... 
h

i 
"E

S
,.

O
I'

ll
' 

, 
u

e
4

 
t~, 

lf1
 ~ 

r 
A~

 
1"'

0(1
1 

"':
t',

 G
.I\

:' 
l'\

I!
y 
~ 

f 
I 

_'
1.

 
I'M

 
C')

~rC
.58

 
~
"
 

I~~I 
~ P

I;"I
 

' ,.,
 

~ 
~ 3

 
'U

C
ob

 
I 

r:t
 

.S
f
 

!t
 

~·4il
l.·~4

7 
~ 

~ ~
 .\

:,
) 

. :;
-1=

-~ 
fi +

 
+1!>~:

v. 
1:1

 
' 

18
 

S 
ti

l!
. 
tt

.U
 

..
 "
"
"
 

JI
 

" 
."

 
l_

 -
_

J 
C

A
4

 
C~

 
"~8

 
cs

· 
e

O
b

 
Z

 
1"1

 
R

 
I..

 
I 

PW
R 

' 
" 

c.
,0

 
\0

0
 

• 
I 

3~
 

I 
I 

rI
:D

C
A

d
l-

C
A

I5
 

I 
L

!
H

:
t
"
 

11
0 
~ 

U
&

4
 

~.
 

:
-
'
i
i
.
.
 

L
E

O
' 

\ 
I 

en
 

I
' 

-c 
~I

oo
 

I'
M

 
-
g

 
'" 

"'<
tv

 
'..r:

;lu..
.c;::

;:;.~
 -:-

I~
~ 

.j!
' P

SI
! 

A
li 

::
 
2 

II
:c

. 
I"

 
. 

~ 
.... 

'.' r
 /

 
./ 

\:
;I

 
1 

:A
2

 
~, 

I 
~lt

a. 
!:c

O
L

 
,.

. 
'J

4O
b 

I~ 
J.

 
~
 r C

IJ
II

 

C
A

S
 

~;'
 I II 

~OL
 

It
 
~ 

+
S

f 
...

. 
~
 

f7
7

" 
W

i 
tod

 
~'
 

I 
=

:
t
l
:
J
 

. r
-

Z.
 

[J
;.

!)
 

y
B

M
 

'S
V

 -
,
 2.

1 
C

O
.
 

'o:f
;.-

'-
-

C
ll!

 
r,

"'
{f

i 

r t
 

2~ 
~ 

~~O
 

\ 
~
 U

IJ
R

E
I:

. 
11

M>
 

Cp
;:,

cr
r 

C
D

 

(M
il

 
I 

/ 
..

 a
t 

P
8

 
" 

l
1
£
)
~
 

"1
3

 
+

5
0

/
,
.
-
-

::
;:

;.
 .

..
 1I

i7
 

I 
I 

I 
I 

I 
, .

. 
R/W

 
I
,
,
.
.
,
.
!
t
 

F
I"

 ...
.. 

t\
J3

'0
4

 
I.'

:>
K

 
~
 IH

 
~ "

"
 

o 

17
 

1&
 

Z
 

~
 

4 ~
 

__
_ 

r 
I 

I 
1 

I 
/ 

!1
4 
~
 e8l

il
e 

'1
..

l.
/ 

I 
L

-
10

1\
 

~~~
 

..-
, 

Q
4

 
Q

I 
";

7
 

W
 

1.
~~
 

'1
4 

1 ~c
RI"

'" 
DA

: .
. 0

lJ
f 

'':
'; 

fl
'"

)1
.1

.l
4

4
0

);
;,

 l
lP

Z
."

· 
~ 

-:
 

~
 

"S
Y

 
~ 

U
lJ

a
R

 
\h

o.
 

' 
C

A
55

 
A

-l
 

1
-.

. 
• ~y

 
-
T

. 
... 

~
 

-:-
MQT

~'"
 c·

, 
lJI

lL
 

I 
...

. 
U

A
B

S
 

I'l
l 

. 
I 

n
: 

.. 0
 

1/
1 

I 
L

 
.~2

2. 
10

1\
 

:A
S

S
 F

E
A

 
~:4

 ~
 

:':
: C

S
 

--
-l

J
,.

O
' 

, 
::

A
S

S
 C

;\A
lIT

,. I
I 

F
 h

 

~
 

~
I
U
 

~ 
~
 

...
. 

T
 

~
~
~
~
-
-
-
-
-
-
-
-
-
+
+
4
-
-
~
 

+
5

' 

~
 

~ 

1~~~~
~~~I

R~'A
~.~~

~~~~
E~R~

~~~~
~i k

 
. 

.. 

~
J
:
W
;
i
I
 

""'"
'" 
~
~
 

~
 F

V
<i

=f
! 

co
. 

:l
5

 
:D

 
;J

!:
 

0 7 e ., 10
 

\I
 

Il
 

13
 

Id
 

IS
 l,g

 
10

 
Il

. 

C
A

rt
. 

A
I 

e 
~
A
2
 

c 
C
A
~
 

0
:
2

 
~
~
 

E
 

0 
~
"
 

F
-

~b
 

H
 

OJ
I 

C
..

 
J 

~ 
A

9
 

K
 

0:
 

.0
'1

 
L 

W
 

("
.A

I"
 

M
 

!;~ 
tit

, I
~=
==
ti
=t
t=
==
==
==
==
==
=±
j~
[ 

"'
ff

j 
"I
1H
F=
=~
t~
==
==
==
==
==
=t
~ ~

 I 

II
 

Il7
 

-
" 

~ 
'~!

~Af
o 

(l
it

 
e&

1 
L 

F
a
 '
~~
f"
~-
-+
t-
f+
--
--
--
--
--
""
':
""
kJ
 ~ 

• 
JO

'I 
11 

..
..
.:
jg
=~
}~
--
B3
 

~
 

Ci
tE

 PE
~ 

as 
t=
~~
 ~ 11

 

,.. 
8 ,.. 

"J
4L

'5
I!

S&
 

1 
n 

-1
&

 

.,,"
-

z.o
 

--v
-

I
~
~
~
 ~
~~
:~
~9
k J

~f
 



.j:
>.

 

~~
-
-
-
-

--_. 
. .. ~-

·
·
-
-
F
~
:
 

... ;..;
-_. 

n 

U
 

C
it

 
C

4
1

l 
e
ll

 
e
ll

 
C

.4
9 

'1
4

 
J. 

.1
 

~
 

I 
.!

)
f 

C
4

l 
• 
~
v
 

t 
.1

 
.1

 
H

'
I
·

1 
-
'
.
1

.
1

 
T

 
~
 

t-
:l

 

I ....,...... V
A(P-V

AI~ 
!ii

I-
~'I

-ct 
18

 
• 

Iia
 I

y
.
,
 

:;i~
fo, 

1&
 

1· 
18

 
, 
~
,
 ~

~ 
't

 
1&

 
• 

~I--
-i.,

 
t 

~ 
b 

~ 
-

'1
C~
 

1l
'!A

-
ve

e 
~I

a-
-'

IC
C 

~
A
.
 

e.
G

 
P.

liL
" 
~
~
 

'C
:C

. 
V

S
5

iL
Y "

 
FJ

a..
 

'C
~ 

~
i
L
'
C
C
 

~J
:l
 

~
c
 

'Ii 
..D

.....
vc

c 
'I$S

1t. 
C

A
d 

,~
 

~VAd
J 

~ 
A

ca
 

~ 
f-I

--
~
 

_ 
~
 

I
-

A
' 

1-
,..

...
 1

4
 

a 
_ 

_ 
_ 
~
 

I
-

".
_

 
,...

...,
....

.. ~
_ 

I;
 
r
-

""
 

l3
 
I 

F
I'

II
 

--
;;

' 
~
 

4 

1 
1 

r-
I 1

-1
 

1
->

-
-

-
j 

I-j
 

f-f
-j 

f--
j 

'1
A~

 
4 

4
. 

1--1
-

r--
f--

f-
r--

-
-

~
 

f-
-

f--
4 

L
lE

I 
f-

f--
f
-
'-

-
-

~
 

i
-
i
-

f
-

C
A
~
 

+
5

Y
 

t:
p

 
"t

1
1

4
 

z 
~~

h 
f--f--

~W-
4 

-_ 
u

e,
 

1-1
-

1
P

, 
C-

'--_
 

U
E

4
 

-
lJ

0
4

 
-_

 
U

E
.S

 
r-

-
UO
~ 

i-
f
-

ue
 .. 

f
-

U
O

b
 

I 
~I 

"1
0 

I 
I-

-
i-

"t
li'

&
 
I
-

"t
1

l4
 
f=

'--
'lo

1I
4 

-
%

11
4 

r-
-

Z.
I~

 I
-

z,
1

I4
 
f-f-

1.
11

4 
f--

tl
l4

 
R

I2
 

V
A

l 
I 

I-
-

1-
,..

...
 

I-
-

I-
-

=
 

I-
t=

 
r= 

i= 
~
 

A
 

IK
 

" 
Is 

f--
1

-
-

I-
-

f--
-

'-
~
 

f-f-
-

f--
1.

10
 ....

....
.1 

\7
--

--
t 

...
..1

: 
...

..Z
l 

Iq
 

~
 
~
 

A
.. 

A
"l 

I
-

A
ct

 
1-

,..
...

. ,
."

, 
I
-

N
't

 
f-

'-
1

ft
 

-
A

" 
-
I
-

M
 

~
 A

.,
 

t-f-
-Ac

t 
f--

A
"t

 
f 

n
.t

.;
 

R
m

 
P.M

 
I-

-
RJ

wI
 

f-r
-

M
I 

I
-

FV
W

 
f-'-

Aj
W

 
-

fI
/f

I 
-

PM
 
~
 f

V
'/I

 
i-

f--~
w
 

f--
N

W
 

:A
' 

11
 

~
I
I
 

--
.5
~2
 

r
T
>
~
e
l
 

~
 

(g
)C

A
l2

o
C

A
1

l.
 

.,
..

.,
.C

DI
I~

? 

_
,
~
 

..
 S

lf Tc
, 

"
,_

N
I1

'I
 

~
_
 ..

. 
'"

 
_H

'" 
.. _

....
.. 

..._
N'

" 
... _

.....
. 

..._
....

. 
_ .

. ~
~
 

_N
'" 

9
_

"
"
"
 

A
lt

 
~
 

0
0

.0
. 

a 
a

D
.:

)
 

O
C

t.
 

0 
G

o
A

 
Q

 
0

0
 

O
O

A
O

 
0

. 
a 

Q
 

0
0

 ..
. 0

 
a

C
Q

 
a 

0
0

 

1 
,e

 
01 

II
I2

I:
l 

II
I 

1,
14

 
li
lt

 
1 

1 
14

. 
I\

~I
~~

 
II

 
14

 
II 

t 
S 

1
I1

tl
lll

 
II 

It
l"

 14
 

\I
 

.I~
 

CD
<I

 
.,

 

11
4"

 J
?.

J:
. 

I
I
~
 

Iv
ea

 
'!

 ~
4
 -

.. 
0

1
 

II
 
I 

m~
't
 

I!
l 

I 
0

3
1

 
I'

ll
 )1

0 
Z

 
U

O
I 

1 
• 

4
, 

I 'j
O

l!
 

~
I
 

4
0

.0
 

c 
,.

,,
' 

iii::
:::-

~:
.-
'.
.c
 

B
oe

 
£2

.1
 

6
0

 
e
D
~
 

6
0

4
 

aD
S 

B
O

I>
 

_
~
Q
7
 

10
 

1 
, 

IIY
AI

' 
JJ 

6 
" 

"
"
,
 I

::
' 

I 

"
"
~
I
!
l
1
 

n
:n

B
O

II
I-

O
c
D

 

~
 

if
i>
~I
..
" 

1 

U
E

,Z
 

nM
 

-O
'J

4 

.!
 

v
A
~
 

01 
vc

.e
 

..m
 

7
~
 

yp
., 

yA
3 

~,
 '/>

, 
V

A
b

 
V

A
'l

 
V

A
S

 

'I"
" 

2:
 

D
7 

U
0

7
 

z.
~"

z.
 

-1
77

 

~
 

Il
. 

';
' 

C
3
~
 

J ~
 

-
r
l'
l 

"
'
~
D
 __ 

-
-
.
c
.
.
_
'
H
i
~
 . 



(T
I 

~~
RT
 N

O
. 
t-

PE
SC
R~
TI
ON
 

f-d
;-r

~,{
;t~

~E:
O~/

-~.
-~L

.·E
~S~

~_ 
iJ

! 
I 

%~
,'
 

4
W

u
I-

0
4

 tk
-v

 -
0

(
, 

ll
2~
Y 

P
t
~
 

U
O

 
1 

~
 

-(
2

2
 

P
C

 f
L

 ~
y
 

U
S

 A
 

D
 

2
;'

8
/ 
rJ
J'
kd
d.
f1
_~
 ~
~v

 ~
. 

_ 
2.
~~
.2
' 

__
__

 ,
 

. 
/,

 
-

1
1

/ 
-
0

"
)
 
-08

1 
R~

)I
 

P
e

R
 

~
.
-
.
.
 

. 
-
0

5
 G

.a.
.. 

A
S

S
Y

_
..

.!
!.

T
S

C
(U

S
A

,C
A

N
A

D
A

) 

-=-
0.9

1 
P

C
B

 
A

S
S

,{
 

N
T

 S
 ·(

-C
U

 S
 f\

 -
~
C
f
\
N
 A

 D
 F

\-)
 -
-
-
-
-

~
 

0'
2h

. 
..

. 
: i

 
_ 
.-

I=
t:

-~
~~

~i
. 

_.
 

_ 
(.

 T
 

F
 

R
f:V

 P
ER

 E
C

O
 2

57
2.

 .
 

-t 
. _

 
~:

/L
~ 

.-'
~, 

_ 
G

 
. 

R
E

V
 

P
E

R
 

E
£

..
o

' 
2

0
5

5
 

H
 

R
E

V
 

P
E

R
 

E
('

O
 
2
'
=
>
5
~
 

J 
-

R
E

V
 

P
E

R
 

E
c.

.O
 

2
0

6
4

 
K

 
R

E
V

IS
E

D
 

P
E

R
 

E
C

O
 
2
~
G
i
 

R
E

V
IS

E
D

 
P

E
R

 
E

C
O

 
2.

71
2.

 

R
E

V
IS

E
D

 
P

E
R

 
E

c
a

 
2

.7
(,

0
 

3
. 

C
U

T
 

U
E

B
 

P
IN

 9
 t

il
. 

P
U

T 
JU

M
P

E
R

 
U

E
IO

 
P

IN
 
~
 

TO
 

u
c
~
 

P
IN

 9
. 

P
U

T
 

JU
M

P
E

R
 
U
A
B
~
 

P
IN

 2
.'2

. 
\0

 
U

C
"3

 
P

IN
 

'D
. 

P
U

T
 

JU
M

P
E

..R
 
U
C
~
 

P
IN

 1
0 

,0
 

U
C

2.
 

P
I N

 
II

. 
P

U
T

 
JU

M
P

E
R

 
U

C
l.

 
P

IN
 1

0 
,0

 
U

C
3

 
P

IN
 

\I
 

P
U

T
 

J
U

M
P

E
R

 
U

C
3 

P
IN

 1
'2.

 
TO

 
U

B
't

 
P

I N
 

II
. 

P
U

T
 

JU
M

P
E

.R
 

U
C

3
 

P
IN

 1
3 

,0
 
U

C
l 

P
IN

 
13

. 
P

U
T

 
J
U

M
P

E
.R

 
U

C
'2

. 
P

IN
 1

"2.
 

T
O

 
U

B
7

 
P

IN
 4

0.
 

~
 F

O
R

 S
U

B
S

T
IT

U
T

E
 

S
e

E
 

P
A

R
T 

S
U

B
S

T
IT

U
T

IO
N

 

IN
D

E
X

 
PA

R
T 

N
O

. 
3'
21
2.
3~
 

I 
S

H
E

E
T

 
6
~
/
3
0
F
 1

3 
AR

E 
C

 -
S

IZ
E

 

A
S

S
Y

 
D

W
G

. 

N
O

T
E

S
. 

b 
T

IT
L

E
 

D
R

A
 ...

... 
N

 
6

't
' 

_--
-.P

 A
rc

 
_o

 ..
. !

 l
 

':>
H

Li
:..

. 
T

 

C
 

m
 
E
N
G
1
N
E
E
R
1
N
G
f
f
J
:
"
'
-
;
'
~
-
:
"
-

_l
i"

-' 
I:

",
 

/ 
/ 

_ 

O
S

 A
 K

 A
 

J 
A

 P
A

N
 

V
 / C

· /
0

0
/ 

P
C

B
 

A
S

S
 Y

 
C

H
K

D
 

.'
 

/ 
A

P
P

R
 

/ 
! 

3 
2 

1-
0 

0 
-3

 
I 

0
>

 
/1 



Q
U

A
N

T
IT

Y
 

R
E

Q
D

 
P

E
R

 

P
A

R
T

 ID
A

S
H

 
N

O
. 

:I
 

iii 
P

A
R

T
 

N
U

M
B

E
R

 
D

E
S

C
R

IP
T

IO
N

 
R

E
F

. 
D

E
S

 
~ 

N
O

T
E

S
 

~ 
ci 

--
rLl

. 
~
 

~
 

-
-

-
r-

rL
 

/ 
C

 
3

2
4

.0
0

2
 -

0
1

 
P

C
 l

'O
A

R
J)

 
/~
t7
x.
39
'(
J)
(1
.6
t 

R
C

-V
. 

c 
;::

;'1
 A

$
S

 
E

P
O

X
Y

 
q

.-
/O

 

-
-

i-
-

i-
-

i-
-

Z
 

C
 

3
2

4
0

0
2

-0
2

 
R

E
V

.C
 

l 
-

-
f
-

~
 

i-
-

J 
C

 
3

2
4

0
0

2
 -
0

/ 
R

E.
 V

. l
J 

~ 
c
-
-

~
 

f-
-

f
-

4 
r 

,
?
2
4
Q
Q
~
-
Q
Z
 

EC
---

R
IJ

A
R

D
 

1
2

0
)(

 3
9

0
 x

 
I.

 6
 t

 
R

E
V

 I
J
 

G
.t.

A.
.S

S 
E

P
()

X
Y

 6
0-

10
 

-
-

f-
-

-
.s

 
c 

3
2

4
0

0
2

 -
0

1
 

P
c
 R

IM
-R

 D
 

/J
r(

) 
j(

 3
tf

n
 x

 I. 
f,

"t
 

R
E

V
. 

E
 

(7
L

A
S.

s 
E

P
o

x
Y

 
IT

-I
O

 

c
-
-

,.L
 

I
-
-

-
6 

C
 

3
2

4
0

0
2

 -
D

I 
P

 L
 

B
O

A
R

D
 

I~
O)

( 
3Q

O
 x

/.
6

 t
: 

R
E

V
. 
F

 
G

LA
SS

 
E

P
ox

Y
 

(;
rI

O
 

i-
-
i-

-
r
-

I
-
-

-
7 

r 
f
-

ti 
rL

 
..L

 
~
 

~
0
/
4
3
S
-
o
z
 

L
 

I 
6

S
0

Z
/J

. 
M

P
IL

 
U

E
IC

L 
..

) 
.£

 
9 

t:
;O

I4
..

3
 7

 -
0

/ 
/'

~"
l?

 2
 

v
IA

 
uA

lJ
 I.

 U
A

R
"]

 
i-

-
i-

-

tL 
q

O
 1

4.
 a

-b
 -

0
 I 

2
3

6
4

-(
J
6

3
 

R
o

M
 

$ 
C

<7
Ja

J(
/) 

""
'-

$ 
'Z

>!
=F

F 
i-

-
i-

-
r!-

-'-
/tJ

 
U

E
I!

 

I-
-
I-

-
7 

f-
-

r
-

II
 

Q
O

I4
'i
1

{,
-O

Z
 

Z
..1

JA
 -

0
6

4
 

R
O

M
 

{L
E

U
 

, 
E

dJ
dJ

tb
 "

-
$ 

E
F

F
 F

 
I 

I 
JZ

 
9

0
1

4
8

'6
 -

0
6

 
2,

J1
L4

 -
0

9
4

 
R

O
M

 
u

E
I2

 
.$

 
E

 $
<

f;
(/

) 
"
"
 

$ 
F

 F
 F

;:
 

I-
-
I-

-
I-

-
-

r-
f
-
f
-

f-
-

-
I-

-
1/

3 
9

0
 1

4
8

.i
 -
0

7
 

Z
3

6
4

-0
9

5
 

f(
O

M
 

t./
E

!2
. 

$ 
Ed

Jt
1J

!/J
 "

'"
 $

 
F

F
F

F
 

I-
-
I-

-
I
-
-

-
f
-

/4
 

9
0

1
4

6
0

 -
0

2
 

2
3

3
?

-1
7

1
 

f?
o

M
 

tJ
D

 7
 

t 
2 

([
)(

[)
rb

 
-
v
 

.$
 (

iF
F

 F
 

rL
 

..L
 

I 
IS

 
9

0
1

4
6

0
 -

0
3

 
Z

3
3

Z
-1

7
7

A
 

'R
O

M
 

1/1
> 

7 
$ 

Jj<
Dt

1J
t/J

 -
--

!1
 ~
 F

 F
 F

 
I-

-
i-

-
I-

-
/6

 
1

9
0

/4
 q

 1
 -

Q
l 

6
S

6
0

 
V

IC
 

ti
B

 7
 

f
-
-

ri-
el-

rL
 

r-
c
-

I-
-

I
-
-

-
1

7
 

.8
 1

17
0 
1
~
C
;
6
 
-0

1
 

L
S

I 
6

5
6

1
 

V
IC

 
U

B
'l
 

i-
-
i-

-
I
-
-

I
-
-

-
12

 

r-
r-

ri-
rL

 
..!..

. 
/;

 
B

 
9

0
1

S
$

2
 -

3
2

 
I
t"

 
7

4
a

J
Z

 
uB

Q
 

I-
-
I-

-
~
 

rL
 

..L
 

z
a

 
9

0
/5

2
1

-(
1

2
 

7
4

 L
S

(}
)4

 
H

E
X

 
/N

II
. 

/}
C

2
 

I-
-
f
-
~
 

rL-
.L

 
Z

I 
9

G
IS

Z
2

-
0

6
 

7
4

a
)6

 
H

E
X

 
IN

//
. 

1l
St

: 
l1

l1
4 

r-
r-

J---
..

L
 

~
 

zZ
 

1
9

0
/.

5
2

/ 
-

0
1

 
7

4
L

S
rt

J
2

 
A

la
R

 (
fA

T
E

 
uC

3 

r-
I-

-
I
-
-

-
I
-
-

z.
.3

 
9

0
/.

5
2

5
-/

4
 

7
4
S
~
Z
 

#
tJ

£
 ~
A
T
E
 

U
C

3 
S

u
B

. 
F

O
t' 

IT
E

M
 2

2
 

I 
1

-
el-

2
4

 
1

9
0

1
S

Z
I-

/S
 

7
4

.I
-S

 1
3

3
 

NA
Al

i>
 f

iA
T

E
 

Il
l)

 9
 

I-
-
I-

-
I
-
-

lq
o

/s
z
s
-

0
2

 
7

4
S

 /
3

..
3

 
N

A
N

.b
 &

A
T

E
 

U
D

t;
 

S
u

B
. 

!=
tJ

R
 
IT

E
M

 
2

4
 

-. 

i-
-
I-

-
f-

-
-

f-
-

2
S

 

f
-
f
-
~
 

~
 

~
 

lz
~ 

It
;O

/S
Z

I-
1

6
 

?
I!

J.
.S

 1
3
~
 

12
.E

.c.
t2

})
ER

 
Il

td
 
S

o
 

f
-
f
-
~
 

~
 

li 
Z1

 
2

0
 I
S

 z
5

-
o

?
 

7
4

 L
S

 '1
4 

V
Il

IO
 

29
 

Q
O

/S
Z

I-
4

S
 

7
4

'-
S

 2
4

S
 

R
IJ

.S
 E

tJ
;:;

:E
R

 
II

!F
II

J~
fU

I]
)1

-
--

-_
. 

r-
I-

-
I
-
-

1.?
9 

9
0

1
5

0
2

 -
0

1
 

C
D

 4
~
6
6
 

B
IL

A
T

E
R

A
L

 s
w.

 
f
-
-
r
-

el-
c-L

 
r1-

IU
D

! 

r-
r-

rL
 

~
 

rL
 

..1
0 

B
 

9
0

1
5

G
j 

-1
)/

 
Ie

 
A

lE
 £

5
.5

 
T

IM
E

R
 

U
B

6
 

I-
-
I-

-
I
-
-

I
-
-

f
-

3
/ 

f
-
f
-

I
-
-

I
-
-

I-
-

3
2

 
.3.

3 
9

0
1

4
5

3
-

0
4

 
Z

/1
4

L
 

R
A

M
 

S
TA

TI
C

. 
~
~
~
~
~
~
~
 

3
0

0
lZ

S
 

--.
 

I-
-
I-

-
~
 

~
 

1
/ 

8 
Ie

 
I-

-
;4

 
i-

-
i-

-

tL 
rL 

r
-

f
-
r
-

~
 

.3
S 

B
 

9
0

1
5

2
8

-0
/ 

V
O

L
T

 
R

E
G

-t
lL

A
T

O
R

 
L

M
3

?
3

 
v
R

f 
36

 
T

IT
L

E
: 

I
d
A
W
~
~
 

D
A

T
E

 
D'

T~
 

S
IZ

E
 
I 

rHEET
 

, 
c
b

m
 

E
N

G
IN

E
E

R
IN

G
 

I'M
/H

I 
1 

1 
I 

' 
O

S
A

K
A

 
.J

A
P

A
N

 
V

IC
 -

/0
0

/ 
P

C
B

 
A

.5
S

Y
 

IC
H

K
D

: 
I 

/·
1

 
IA

P
P

R
: 

1 
I 

1
8 

3
2

4
0

0
3

-
ZO

F 
II

i 

(J
) 



Q
U

A
N

T
IT

Y
 
~
£
Q
O
 

P
E

R
 

P
A

R
T

 / 
D

A
S

H
 

N
O

. 

~ 
iii

 
P

A
R

T
 

N
U

M
B

E
R

 
D

E
S

C
R

IP
T

IO
N

 
R

E
F

. 
D

E
S

 
I 

N
O

T
E

S
 

c:i 

I"
""

" 
-

.22
, 

~
 

!!
 

r
-
-

I-
-

I
-
-

.£
 

.3
7 

B
 

C
lo

Z
6

S
8

 -
0

/ 
7R

A
A

lS
, S

 T
oR

 
N

P
N

 
2

N
3

9
0

4
 

Q
3

.,
s
 

, 
--

I-
-
-

tz 
~ 

..
L 

.3
9 

9
0

z
6

S
2

 -
0

/ 
2

#
4

4
0

1
 

Q
4

 

I-
-
r
-

L 
.1

9 
9

0
2

6
9

4
-0

1
 

2
.3

])
8

8
0

 
C

lI
 

-
-

~ 
ti 

..?
.. 

-4
0 

q
O

 2
6

J
J
6

 -
a

l 
P

N
Z

2
2

2
 

IJ
 6

 
7 

-
-

I-
-

41
 

9
IJ

2
6

9
.3

-0
/ 

2
S

C
./

3
IS

 
Q

3
."

 5
 

c
--
-

~
 

~
 

-
4Z

 
B

 
9

0
Z

6
9

S
-0

/ 
1
7
R
A
A
I
~
/
J
T
O
R
 

Al
PA

I 
2

_
'Y

c.
IQ

S
9

 
6

1
6

.7
 

r
-

,-
--

-
~
 

I
-
-

L
 

11
-1

 
B

 
9

0
0

0
2

0
 -

0
6

 
I C

AP
AC

IT
O

R
 H

O
M

O
LI

TH
IC

 . 
47

11
F 

5
0

V
 

"t
n 

S'3
" 

I-
-
I-

-
r-L

 
~
 

~
 

~
O
O
q
6
7
-
0
1
 

D
/0

1
>

E
 

z
F

N
E

I?
 

'/.
5

 V
 5

0
0

",
W

 
C

.R
I 

J
l/

Z
·0

7
S

 

r
-
r
-

r1-
~ 

-L
 

14
5"

 
Q

a
o

 R
S

('
) 
-0

6
 

1
'U

/'J
D

E
. 

S
lt

T
N

A
L

 
S

£)
 v

.1
'.f

"I
J«

A
 

r:
R

Z
 

IS
2

4
7

2
 

I-
-
I-

-
~
 

~
 

14
b 

9
0

0
6

5
..

.3
 -

0
1

 
D

IO
D

E
 

P
E

G
 7

 
lO

A
 1

0
0

 V
 

r
~
4
 

P
8

/0
1

 
S

E
E

. 
N

O
T

E
I2

1
 

I-
-
I-

-
r£

 
I-

-
I
-
-

14
1 

8 
Q

o
0

4
0

2
-1

7
 

C
A

P
A

C
IT

O
/?

" 
7i

4A
!T

A
LU

/v
f-

i:'
J.

4'
lP

F
//I

, 1
/ 

C
S

"S
.S

6 

~
 

/ 
-L

 
4

8
 

B
 

9
0

Z
Z

S
0

 -
0

/ 
7

H
E

R
M

IS
T

I:
R

 
S

.l
>

T
-l

o
O

O
 

Te
R

 1
 

r
-
r
-

I
-
-

9
0

0
4

1
1

 -
0

2
 

IC
AP

AC
I T

O
R 

TA
N 

TA
 L

U
H

. 
2.

?l
lF

 l
It

 V
 

C
53

.C
54

 
I-

-
I-

-
r£

 
I
-
-

2"
 

14
9 

B
 

~
 

r£
 

So
 

~. 
q 

tli
21

(L
O

 -
1

0
 

IC
A

P
A

 ;
lT

~£
. 

E
LE

C
T

.. 
!.

.p
~/

16
V 

C
I3

 I
I,

 
, 

I-
-
I-

-
I 

r
-
r
-
~
 

~
 

2 
5

1
 

9
0

0
1

0
0

-?
S

 
f(

')
g

F
!t

6
V

 
C

2
3

.2
4

 
S

E
£

 N
O

T
E

 1
21

 
r=

-
r
-
r
-

I-
-

I
-
-

I
-
-

S
Z

 

I-
-
I-

-
r!-

~
 

~
 

15
3 

9
0

0
1

0
0

 -
0

6
 

2
2

o
F

/I
/'

 1
/ 

C
2

S
 

, 

r
-

I
-
-
~
 

l-
I--

S
4

 
9

0
0

1
0

0
 -

4
0

 
10

IJ
..I

I F
 /

/1
,1

/ 
('

.3
/.

4
4

 
i 

r1-
rl-

1 
.J

;..
r 

Q
O

O
IO

/-
3

2
 

EL
EC

T.
 

4
7

0
0

..
v
F

/i
6

V
 

C
3'

? 
r
-

I
-
-

l
;
-

t?
 0

0
4

.6
.3

 -
o

s
 

f'E
/?

A
M

IC
 

/2
0

 P
F

/s
o

v
 

r. 
J
~
 

I-
-
I-

-
rL

 
rl-

~
 

15
6 

r
-

I
-
-

cl-
~ 

/ 
1.5

7 
f/

0
0

4
6

3
 -

()8
" 

2
2

0
 P

F
/S

O
 v

 
C

Z
?

 

~
 

rz: 
Is8

 
9

0
()

4
6

3
 -

/6
 

a
()

o
! ~
~/
.5
l)
V 

e
2

1
2

2
 

A
X

IA
l 

rt
P

E
 

-
I
-
-

f-
=-

~
 

15
Il 

9
0

0
4

6
1

-
/6

 
0

.0
! J

lF
/s

o
lJ

 
("

..
/7

 
-

I
-
~
 

~
 

r1-
rL

 
~ 

16
0 

9
0

0
4

6
/ 

-
24

 
().

 0
47

.,l
/ F

 /.5
l)V

 
C

46
 

-
I-

-

~
 

9
0

0
4

6
1

 -
28

 
o.

I.
uF

/s
()

v 
S1

3:
'~

!'
~~

~ I
II 

-
I
-
-
~
 

~
 

16
1 

-r
 

I
-
-
I
-
-

I-
-

I
-
-

I
-
-

16
2 

Q
O

O
O

/0
-s

7
 

Ic
O

P
f.

/S
o

V
 

C
/8

 

I-
-I

--
I-

-
I-

-
I-

-
16

-3
 

9
0

0
0

/0
 -

29
 

22
t2

P
E

LS
O

V
 

a
f 

I-
-I

--
r
-

I-
-

I-
-

16
4 

9
0

Q
Q

/0
 -

1
6

 
a.

 0
0I

.i
1~

/'
il

1V
 

t.
z1

?
Z

 
)0 

~A
])

lA
 L

 
TY

PE
 

16
S 

9
0

0
0

1
0

 -
.3

8 
0.

01
 .u

F
 Is

ov
 

en
 

1 
I
-
-
r
-

r
-

I
-
-

I
-

16
6 

9
0

0
.3

0
2

-
0

/ 
CJ.

 0
4

 7
;,

r /
 m

 1
/ 

C
4

6
 

l
-

I-
-

I-
-

I-
-

I
-
-

t-
--
r-

I-
-

I-
-

I-
-

6
7

 
B

 
'1

0
0

..
3

0
3

-
0

/ 
/J.

 ,
 .

il
F

 /
.m

v 
C

fi-
'J;

': ~
".

:~
HJ
 1.

7-

I-
-

I 
r'-

lo
B 

B
 

9
0

o
o

/(
)-

s
a

 
O

.2
2p

F 
/2

S
Y

 
[3

0
 

r
-

I
-
-

I
-
-

62
 

£
.0

0
0

1
0

-1
7

 
C

AP
AC

IT
O

R.
 

CE
FW

11
C 

I-
-I

--
I-

-
c-L

 
r-!

-
B

 
/O

O
P

F
l5

0
 V

 
C

S
2

 

-
t-

--
rL

 
~
 

r!-
zo

 B
 

tf
..

{L
o

0
8

1
-

0
1

 
C

AP
AC

iT
O

R.
 

U
IM

M
E

R
 

8
r.

Jl
0

P
F

 
C

JS
 

I 
fL

 
r1-

--
71

 
B

 
9

0
2

2
6

5
-

0
2

 
P

O
T

E
N

T
IO

N
 

M
E

T
E

R
 

B
 I

K
./l

. 
R

7
 

IM
IT

.J
UM

/ 
1

(6
S

6
 -

F
A

N
 

TY
P

E
 

-
I
-
-

7
. 

I 
/ 

72
 

B
 

9
0

2
2

6
S

-
0.

3 
P

O
T

E
N

T
/O

N
 

M
E

iE
R

 
B

2K
.IJ

. 
R

J
2

 
).{

IT
S

tJ
U

I 
R

tJ
 S

 6
 -

F
A

N
 

T
)'

P
C

 
T

IT
L

E
: 

1:
;;
~W
i1
:c
L 

tJt
;T

,;I
 

D
A

T
I:

 
S

IZ
E

 

1
3

2
4

0
0

3
 -

r;E
: d /

 
c
b

m
 

E
N

G
IN

E
E

R
IN

G
 

I 
I 

I 
O

S
A

K
A

 
.J

A
P

A
N

 
_
~
/
C
-
I
O
O
/
 

P
C

B
 

A
S

S
Y

 
Ic:H

KO
: 

I 
1

·1
 

1 A
P

P
A

--
,-

--
--

-
,
I
 

I 
1 

8 
.....

. 



Q
U

A
N

T
IT

Y
 

R
E

Q
O

 
P

E
R

 

P
A

R
T

 IO
"S

H
 N

O
. 

II
 

ui
 

P
"R

T
 

N
U

M
B

E
R

 
O

E
S

C
R

IP
T

IO
N

 
R

E
F

. 
O

E
S

 
~ 

N
O

T
E

S
 

,~
 

~ 
d 

II
 

~
 i
-

~
 

~
 

~
 

g 
g 

7
.)

 
Q

tJ
IS

S
O

 -
1

0
0

 
'R

E
S

/S
T

oR
, 

"
"
"
J
?

t!
J
. 

1 
Xt

w
 5

7.
 

,,
~t
J/
J.
 

R
2

0
.3

3
.8

 
r
-

t-
-

r-
t-

-
2.

 
i 

2.
 
~
 

-
S

2
 

llO
./

l.
 

/<
>2

3 
2

4
 

r
-

t-
-

t 
..L

 
7

S
 

-
7

6
 

27
0.

/1
. 

R
.1

o 

L
 

..l
. 

76
 

-
1

4
 

3
3

t}
./

l. 
R

Z
I.

2
2

 
r
-

t-
-

"2
 

-.
.s

7
 

39
01

l. 
..?.

. 
~
 

77
 

R
2

3
. 

1
2

 
r-

t-
-

2 
r-

t-
-

L 
~ 

78
' 

-
sa

 
47

0.
/1

. 
1

(1
$

 
Ii?

 

t-
-
t-

-
! 

1
. 

79
 

-
0

1
 

I 
K.

Il.
 
~f

~:
.~

~·
':

' 
-

t-
-

-t
 

..L
 

L 
80

 
-

6
9

 
I.

S
 K

/J
. 

R
I3

 

-
t-

-
4-

.:£
 

,£
 

81
 

-
1

8
 

2
,2

K
./

l 
IR

U
A

l1
. Z

9. 
.3

1 

-
t-

-
.£.

 
..?

. 
L 

1/
2 

-
Z

O
 

J
t}

 K
IJ

. 
II

I 
II

 

-
t-

-
L 

L 
I 

3.
3 

-
6

J
 

22
0K

./J
. 

R
t;

 
-

1J
 

O
/)

IS
S

O
 -

.1
7 

'R
E

S
tS

 T
O

li?
 

C
A

K
IJ

O
N

 Y
4W

5?
:' 

I.S
M

.J
2 

g
Jl

'r
 

t-
-
t-

-
L 

..
{ 

-L
 

Jl
4 as
 

':
 

. 
'R

E
SI

ST
oR

. 
C

AK
lJ

O
N

 X
lIV

 5
Z

' 
tK

O
a

 
R

:;
4 

-
-

-
-

-
-

-
J...

-
.L

 
....!

.... 
8

6
 

B
 

t?
O

O
S

5
:?

-o
l 

c
g

rs
T

A
L

 
1

4
..

3
1

8
1

8
_

 M
I
I
~
 

Y
L

 
l>

A
IW

A
 

S
H

IN
K

tI
 

H
e

 -
1

8
k
 

a7
 

B
 

i?
0

0
5

6
2

-t
J
/ 

C
R

Y
ST

A
/.

..
 

5?
 8

6
7

2
3

6
 

M
fi

E
 

Y
I 

,., 
., 

., 
-

-
-

-
-

--
88

 
-

t-
-

-
-

-
I 

-
t-

-
~
 

...
L 

-t
 

3
9

 
8 

9
0

3
S

5
9

-0
4

 
;:

(/
5

E
 S

L
O

;'
/J

L
O

 
S

.Z
-x

 Z
()

 
Z

So
ti

JA
 

1=
1 

t-
-
t-

-
J-

.2
. 

-.2
. 

9
0

 
B

 
9

0
3

6
1

3
 -

0
1

 
C

L
IP

 
F

//
S

£
 H
O
~
E
K
 

S
-N

S
O

S
?

S
 

t-
-t

-
-

t-
-

-
~
 

91
 

t-
-
t-

-
rL

 
..L

 
.L

 
Q

2
 

B
 

9
0

..
3

4
8

3
 -

0
1

 
po

w
ER

 .
.J

A
C

K
 

.I
t 

H
S

C
0

4
6

3
 

t-
-
t-

-
t-

-
-

-
9.

.1
 

B
 

1)
t?

J.
J"

:P
 

JA
C

K
 

J
f 

t-
-t

--
t-

-
-

1 
9

4
 

t-
-t

--
r!-

-L
 

9
.,

 
B

 
9

0
4

6
6

1
-0

1
 

PO
w

ER
 ..

sw
IT

C
H

 
R

Iq
.H

T
' A

N
4

'L
E

 
..s

w 
1 

t-
-t

--
t-

-
-

-
r.;

6 

t-
-t

-
-
~
 

.L
 

....!
.... 

t?
7 

B
 
Q
I
J
.
'
?
~
h
2
-
o
1
 

m
N

A
/E

C
 T

o
R

 
.]

)I
N

 
S

P
IN

 
P

4
 

re
s
 4

4
S

0
-0

1
-/

0
1

 
L

it
J-

Sf
/1

 ]
)E

N
 K

 /
~
 . 

t-
-t

--
I 

..L
 

..L
 

'18
 

i1
0

.3
3

6
1

-t
2

L
 

C
tJ

N
N

E
C

T
o

R
. 

1
J1

N
 

6
P

IN
 

P
.J

 
re

s
 4

4
6

0
-

0
1

-1
0

1
 

'" 
7 

..L
 

..L
 

fit
; 

9
0

3
3

6
3

-0
1

 
ca

N
A

/E
C

T
o

l?
 

U
IN

'1
. 

D
 

9 
P

IN
' 

P
S 

op
-6

 7
-(

Jo
t;

 -
Z

6
6

4
 

YA
M

 ~
:/
 

_-
I 

t-
-t

--
7 

B
 

'1
0

3
3

4
.6

 -
0

1
 

f'n
A

/A
lE

t.
.T

O
R

 
D

9R
lJ

 E
M

c
 

4
4

1
'/

;"
/ 

Po
 

C
E

 -
26

3.
.._

 
N

Il 
_ 

t-
-t

--
t-

-
..L

 
...L

 
;
M

 

t-
-
t-

-
~
 

-
-

10
1 

t-
-t

--
L 

L 
/0

2 
B

 
9
(
)
J
J
~
6
 -

0
2

 
J-

IE
A

D
E

J<
 
A

SS
Y

 0
.1

 P
IT

C
H

 
2 

P
IN

 
('

N
I 

l 
M

O
L

E
X

 
.-

ro
Z

Z
-o

cA
 

'I
 

.L
 

L 
II

H
 

8 
t;

J
0

3
3

6
S

 -
0

1
 

J.
lE

A
7

JE
R

 
A

S
S

Y
 

O
.1

P
IT

O
I 

3 
P

IN
 

e
N

,,
] 

M
O

L
E

X
' 

3
o

t:
;4

 -
o

.i
'A

 
t-

-t
-
-

7'
 

<
1

0
3

3
6

4
 -

0
1

 
J
lE

A
J
)E

R
 A

S
S

Y
 0

./
 P

IT
C

H
 

2
0

 P
IN

 
eN

 X
Y

B
 

g
4

1
-

S
6

1
4

A
 

r 
r
-

r
-

..L
 

~
 

J0
4 

B
 

t-
-r

-
~
 

1-
t-

-
lO

S 

r-
r-

~
 

ItM
 

8 
9

a
4

/S
0

-0
6

 
T

(,
 

.f
:;

()
('K

E
T

 
4

0
 P

IN
 

~~
',
 f

;;
~;
 

r
-
r
-
~
 

I 
I 

I~
 

pt
. 

1
0

7
 
B

 
<

1
0

4
1

5
3

 -
0

3
 

If
: 

S
O

C
K

E
T

 
2

4
 P

IN
 

t~
ll
 

u
E

I2
 

I 
/
O
~
 

T
IT

L
E

: 
o;
~r
1J
:«
. 

O
A
T
~
 

~A
T~

£f
~ 

_/3
 Z

 4 0
03

 -
r~7

:F 
II

 
c
b

m
 

E
N

G
IN

E
E

R
IN

G
 

V
IC

-I
O

O
I 

P
C

B
 

I?
 .6

8/
w

l 
O

S
A

K
A

 
..

IA
P

A
N

 
A

SS
Y

 
_IC

HK
o: 

I 
1

'1
 

IAP
PR:

 
-

ex
> 



Q
U

A
N

T
IT

Y
 

R
E

Q
D

 
P

E
R

 

P
A

R
T

 I 
C

A
S

H
 

N
O

. 

~ 
iii

 
P

A
R

T
 

N
U

M
B

E
R

 
D

E
S

C
R

IP
T

IO
N

 
R

E
F

. 
D

E
S

 
~ 

N
O

T
E

S
 

0 
~ 

--
~
,
 

~
 

£l
. 

-
-

1
. 

rL
 

...!.
.. 

if}
g 

8 
3

2
4

0
3

.3
 -

0
1

 
J
U

M
P

E
R

 
C

A
B

L
E

 
A

S
S

Y
 

-
-

..l
. 

~
 

..?.
. 

11
0 

B
 

2
O

O
O

I9
-o

?
 

J
l
J
U
P
E
~
 

W
I/

fJ
! 

-
-

..1
-

,J.
. 

el-
II

I 
B

 
9

0
/I

S
/ 
-2

0
 

C
O

IL
 

IN
D

u
e

 T
O

R
 

.3
.9

J.
1H

 
L

2
 

-
-

J-
r-!.

.. 
~
 

L
lZ

 
B

 
<

7
0

1
IS

/ 
-1

7
 

C
O

l L
 

J/
lI

D
U

C
 T

O
!?

 
Z

Z
.(

.d
l 

L
3

 
-

1/
.3

 
.-

52
00

tJ
/6

 
C

O
IL

 
/N

D
U

C
T

O
!?

 
L

4
 

-
-

'
-

r--
'
-

-
-

!.
! 

~
 

~
 

11
4 

B
 
?
0
~
~
0
2
S
 ;'

0
/ 

F
E

R
R

IT
E

 
B

E
A

D
 

E
B

/-
7

9
-1

6
 

I 
,!

-
li

S
 B

 
3

2
S

S
.3

9
 -

0
/ 

C
O

IL
 

IN
D

U
C

TO
P

.. 
L

4
 

: 

-
-

i-
-

-
/6

 
R

 
?

2
d

0
1

6
 -

o
L

 
S

H
IE

l-
'/

) 
C

A
P

 
-

-
,J.

. 
r!-

i
-
-

~
 -

,!
-

r!-
r--

//
7

 
.8

 
3

2
4

0
1

'7
 -

0
/ 

S
H

IE
L

.]
) 

.B
a

X
 

~
-
.
 

'
-

-
-

i-
-

r-
-

II
i 

-
-

~
 

~
 

~
 

11
9 

-
-

c
-
-

2
0

 
B

 
Q

O
S

S
0

8
-0

1
 

T
A

P
E

 
A

L
U

M
IN

U
M

 
1 

/2
1

 
-

-
f-

-
r--

~
 

B
 

1
0

0
1

0
4

4
 

tiu
1l

2E
 

£
A

R
T

I?
ID

§
£

 
r-

-
-

cL
 

r!-
II

I 

r-
-
r--

rl-
r?-

L£
 

d
.J

 
B

 
1

0
()

/O
¢

S
 

/I
II

S
U

L
A

T
O

R
tf

J
-U

Il
)E

 

r--
r--

~
 

r-L
 

/-
12

4 
B

 
/0

0
/0

4
6

 
J-

IE
A

T
 
sl

.v
K

 
S

V
 R

E
t;-

(/
/..

.IJ
T

O
R

 

r--
r--

,L
 

rL
 

.!.
, 

J
Z

5
 

8 
II

J
IJ

I0
4

7
 

J
lE

A
T

 S
IN

K
 

.B
,R

IG
£

 .
D

IO
D

E
 

i-
-
i-

-
I
-
-

I
-
-

---!
 

/]
{

, 

~
 

r-L
 

I'
 

In
 8

 
IO

O
/(

).
()

S
-O

I 
P

A
N

E
L

 
C

O
N

N
E

C
T

O
R

 
i-

-
i-

-
i-

-

r--
r--

f-
-

f-
-

r--
28

 
B

 
IO

O
IO

O
S

-0
2

 
P

A
N

E
L

 
C

tJ
N

N
E

C
T

O
R

 

f-
-
f-

-
I
-
-

I
-
-

i-
-

12
'1 

I
-
-
I
-
-
~
 

rL
 

cL
 

1/
30

 l
J 

/0
0

1
0

/9
-0

1
 

C
U

S
H

IO
N

 
'J>

 £
 

F
O

A
M

 
Zt

))<
40

Je
 I
t
 

f-
-
f-

-
r2-

~
 

~
 

13
1 

B
 

9
0

 b
 'i

t 0
0

-0
4

 
S

C
R

E
W

 
P

M
! 

H
E

I/
D

 
#

3
.>

0
.5

" x
. /

0
 

Il
li
fT

rl
lV

,K
'S

V
 

Z
 I

N
C

 
C

H
R

O
M

A
T

E
 

f-
-
f-

-
7 

c!
-

~
 

1t
3Z

 
B

 
9

0
6

8
0

0
-0

5
 

sc
R

E
W

. 
P

A
N

 H
E

A
D

 
M

.3
 >

<o
.S

x 
/5

 
i J

lE
A

r s
w

f'
 8K

. 
Z

J!
./C

 
C

H
R

.O
M

A
T

E
 

~
 

4 
~
 

13
3 

8 
1

'9
0

6
}?

t7
/'

J-
O

-3
 

l 
I 

M
.3

x
()

'S
 x

 
8 

!:"
:'n

,:,.
,r' 

" 
.. 

-
I
-
-

I
-
-

8 
I-¥

,...
o 
",

a
o

O
-o

f 
S

C
R

 E
W

p
,o

.N
 f

lE
A

])
 

M
J
 x

o.
s)

( 
4 

~
 

rl-
,.z

 
IJ

4
 

P
A

N
",

E
L 

c#
M

I.
 

.. 
~
 

-
-

-
-

~
 

f-
-

~ 
I.J

S
 

,.
..

-
-

.1..
.. 

1/.
36

 
B

 
9

0
5

9
6

0
-0

3
 

N
U

T
 

H
E

)(
 

M
3

x
O

.S
 

LM
..J

?.
3 

'Z
IN

C
 

C
H

R
O

M
A

T
E

 

±
 

..z.
 

~
 

1/
-'7

 B
 

9
0

.5
6

5
2

-0
4

 
J.

.o
C

K
 W

A
S

H
E

R
 

E
X

T
. 

T
O

O
T

H
E

D
, 

3 
p 

L
M

3
2

3
 

,,, 
'" 

-
-

B
 

9
0

5
4

8
5

 -
~
4
 

Rv
er

 
$

o
L

{)
f.

.R
 

3+
 

-
1/

~8
 

-
~
 

AX
 

~
 

/
J
~
 

tf
O

A
9

0
7

-0
1

 
C

O
M

P
O

U
N

J)
 

H
E

A
T

 s
IN

K
 

fj
-7

4
6

 
-

-
2.

. 
r-

! 
-

-
,.

..
-

-
f-

-
14

0 
--

-

-
~
 

§ 
.-

--
~
 

1/
41

 
C

 
3

2
4

0
0

/-
0

1
 

S
C

H
E

M
I}

 T
IC

 
'])

IA
.;

L
A

M
 

J
P

II
I 

R
f.V

. 
«f

f 
11

42
 

C
 

3
2

4
0

0
/-

0
2

 
'/

 
. 

U
L

 
E

l=
-V

. 
-
~
 

-
'-

-
r-L

 
L 

3
2

4
0

0
1

-
tJ

.3
 

P
A

L
 

R
~
V
.
 

v43
 

'" 
" 

-
~
 

-
-

I
-
-

, ,
 

I 
14

4 
T

IT
L

E
: 

A
S

S
 y

 
ID

:f:
"tY

j".
1 

11i
;;/

~A 
Dr~

E IS
:; 

t 3
2

4
0

0
3

 -
r;E

: F/ 1
 

c
b

m
 

E
N

G
IN

E
E

R
IN

G
 

V
lc

-2
0

 
P

C
B

 
O

S
A

K
A

 
JA

P
A

N
 

ICH
KD

: 
I J

'I
 
IA
~P
R:
 

co
 



.... 

lJ.J 
~ 
V) 

[~~ 
~ it 

N 

c 

'" ~\,.) 
'" . . .' . . ~ 

~ "~ 

, ". ::! •• ": 
> 

~ _ ... 
:1 :~ 1-
; t' ~: . ... 

• •• 1 
::: . 
'I ..... ... 
??; : 

. _~.t •• 
.. = -I :::1 ..... 

~-.' 'T>-
>< - , .. 

" , ... 

10 



B
A

5
E

A
5

S
Y

 
V

IC
 'Z

O
C

R
 

2
5

0
6

1
0

 

P
C

B
 A

5
S

Y
 

. 
V

IC
 Z

O
C

p,
 

2
5

0
"1

0
3

 

SH
IP

PI
N

G
 t>

SS
V

 
V

IC
 Z

O
C

R
. 

l5
0

Z
0

4
 

M
A

IN
 A

S
5Y

 
V

IC
 'Z

o
e

R
 

2
5

0
6

1
1

 

B
A
~
E
 

F
O

O
T

, 
~
L
F
-
-
'
O
H
E
f
>
l
v
e
 

fI
H

.f
.L

D
 

C
A

P
 

II
H

IE
L

O
 

B
O

X
 

~
i
~
'
 ~
'i

~'
iT

,~
~ 

LA
B

EL
. S

E
R

IA
L

 
U
~
E
i
j
 

M
 ..

 ""
U

A
L

 
R

F
 

C
A

.B
L

" 
R

F
 
~
W
'
T
C
"
 

B
O

X
 

5>
.F 

c.
N

I&
£

 

L
"

'S
f.

L
 J 

R
A

T
IN

G
 

C
O

V
E

R
 A

S
S

Y
 

V
IC

 Z
O

C
R

 
10

01
02

.3
 

J 
R

 F
 M

O
O

U
lA

 TO
R 

A
S

S
Y

 
V

IC
 'Z

O
e

R
 

Z
!i

o
6

1
Z

. 

r"
 I 

LP
R

O
O

tJc
.T

IO
N

 
R

e 

R
F

 
M

()
O

U
..A

T
O

A
. 

R
.F

.M
. 

C
O

lI
E

R
 

A
.F

 ..
..

. 
C.

W
 ..

 ~c
..

I:
. 

R
U
e
e
~
R
 

PL
A

.T
E:

. 

/0
0

/0
2

&
 

T
O

P
 C

O
V

E
R

 
K

E
Y

B
O

A
R

D
, 

"K
£ ...

 
L

E
D

 
PL

A
"T

E
 

N
A

M
E

P
L

A
T

E
 

K
E

Y
B

O
A

R
D

, 
6
~
K
E
Y
 

L
E

D
 A

S
5

Y
 

V
IC

 Z
O

C
R

 
10

01
03

9-
01

 

t"
'"

'-
t-

~:
..

 

a
o

m
m

o
c
:I

_
 

I 

D
R

A
W

IN
G

 T
RE

E 
I 

_ 
V

IC
.Z

Q
 C

. R
 

i 

~
D
0
4
 

1{
 

.... 
_n 

I 
ti

l'
 



.....
. 

I\
)
 

-
--

-
-

y,
 

14
.3

18
18

 ..
..

. 
[·

41
 

C
 I

 
C

 2
 

• 
-I

.$
v
 

,
,
'
.
1

 
r
~
 

\/
F

II
 

t5
V

 
~
 
-C

D
7

-u
;:

I>
 
~
 

i~
F 

D
'
~
~
r
 

<
.i

s'
 

R
5 

,3
3

<
' 

I~
r'
 

"
6

 ..
 

,i
/O

 

~
s
v
 

R
E

V
IS

IO
N

S
 

1 
Lf

tl_
1 

_ 
B

 
li

E
 v
'
s
~
:
o
 

pe
l' 

~
~
O
 

&
2

0
0

2
.1

 
I 

~
,
 

C.
 

I '
-
-

P
f
V
I
~
O
 
P
f
~
 

F
C

O
 

8
?

0
0

4
0

 

D
A
"
'
I
~
~
 

. _
_

_
_

 h
:
u
~
~
 

I\
IJ

O
'O

 
,N

 
--

--
-<

:D
 

"~n
 few

 
;"~ 

";
~f
Hi
 II 

~,
ol
' 

1 
<

-0
 

-
~Z
A 

• 
. 

B~~
~=t

=l:
-i1

4 m 
~~ 

:; 
I j

 
2 

H
M

' 
~~1 

~ 
~~

 
c 

0 
~ 

5 
, :

 
f
i
t
 

D
f 

II
 8

7
 

~1
'~
'~
' _

.
J
!
£

L
 

I P
1~

7 
I
~
 

~
2
,
7
.
~
H
 

-, 
.
-

+'
5v

 
I 
r
-

9 
U

4
 

L 

~
'
O
 

C
A

li
 

~
 

~
=
 

".c
. 

7 
S

'f/
'C

 
>J

:C
 

5 
N

.C
 

+
~
y
 

e
lZ

 

.1
 

I 
I 

-
-

-
-

(
.1

\ 
t
-
-
2
~
~
-
-
-
-
-
-
-
-
~
~
 

R
Z

7
 

I,.
..f

 
SO

V
 

.J
e/

..o
 

I 
'''

12
!2

. 
Z

it 
3 

~
 

)o
' ...

....
 -~
.t

::
:j

..
.:

U=
# 

4
7

0
 

I 
c.'

" 
J.

.R
II

 

V~
~ 

~'
 1

4.
 

., 
~ 

U
. 

V
A

 
Z

 
V

A
3

 
2 

:
:
.
,
 

R
9

 
r-+

-« 
v,,

, 
T

 
5

1
0

 
"I

A
7

 
Z

 
."

. 
C

1
7

'
 

A
S

 
,,

1
4

'0
 

31
 

'9
 

V
A

il
 

3Z
. 

A
t 

V
A

IZ
 

3a
 

" 
12

. 

2
.7

/\
 

0:
 

0 Q
. 

0 Q
 

::>
 '" .....
 

0 .. " 
~
z
 

zs
c 

19
59

 
;;

 

R
I>

 
rh4

 
I 

I ~
 

A
ll

 
. .

.,..
 

,5
 

I 
127

0
 

A
I 

"1
0

8
 

~
 

B~~
~=~

===
==~

*==
==~

t=-
-:-

--j
~ 

::, 
~ 

6 
~ 

u c
, 

• 
, 

9 
OC

 
.5

v 
7~5

02 
I 

IS
 

f. 

rz
-.

 ,-


.1
 

I 

~
 

~
 

5 
, 

OC
 

F~I
Z 

0
5

 
'" 

. 
2 

Ul~
 

&
0

6
 

10
 

i 
3 

j 
.0

7
 

9 
0 

D
7 

·
~
V
~
 4

 
e: 

~!
--
--
--
--
--
--
t-
--
l~
~-
--
--
--
--
--
+~
--
~-
--
=~
~~
=-
~~
~~
 

~v
 

~
~
 
~ 

=
 

<.
.l 

1
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

_ 
\l

D
6

 -
U

 f
 I 

+
 

B
~
-
~
D
7
 

IU
>

 
vA

Q
J 

-
V

A
I5

 
IX

 
('

E
N

 
8 

R
/W

 
II

>
 

~
 

V
I[

-2
0

 
F

o
ld

o
u

t 
#

2
 

-
4

· 
-

.,
.1

 
C

O
Il

. I
 M

:I 
d

a
e
'8

 
S

C
H

E
M

A
T

IC
 [

JI
1I

G
.R

N
-1

 

"I
C

 
Z

O
C

.R
 

'cE
I 

2
5

1
0

2
.7

-0
1

 I'
CV

 
SC

AL
E 

i S
H

E
E

T
 

! 
O

F 
3 



~
 

w
 

II
:D

 B
I»

-9
0

7
 

r.
A

tl
i-

c
A

lS
 

l!
d

D
 

I 
R

E
V

IS
IO

N
S

 

t5
V

 
~.~

 : 
~~

~~
 

L
T

R
 '--I 

S
E

E
 
S

H
E

E
O

-
'I

 
D
A
T
l
.
I
~
 

1 
U

O
B

I 
..

 5
Y

 
-
-
,
 

'~
7 

&
5

2
2

 
W

 ..
 

1
.1

';
: 

",
,~

TO
R"

 
, 

...
 

IR
e 
~
 

N
.c

.-
2 

I,
 

III
 

33 
C

.A
I.

..
 

'.,
r-

I 
8 

3
Z

 D
_

 
C

A
l 

R
O

W
 ~
 

".
 

2
0

 
i 

r;;
; 
Z

 3
1! 

~ 
'9 

0 
B

 
3 
~
 

2 
18

 
v 

" 
" 

"'
1>

6 
2

1
 
I 

:~ $
 

,,
0

 
..:M

> 
D1

 
ow

 
::

 
~ 

C
~
 

'8
 

.,
 P

"
1

,
 

I 
>-

v
e
l 

S
7 

"'S
I 

ho
 

C
O

l.
 ~
.
 

12
 

Ii! 
C

A
-2

 
3 

P
i
l
i
 

It
 

C.A
!J 

55 
ftS

9!
ll_

 
\. 

K
) 

C
A

S
 

2 
C

5I
 
~
 

~1
. 

: 

I 
~
 

7 

23
m

 
B

' 
C

II-
; 

R
I7

 
IK

 
1,

2.
 

__
 --

-
-
-
-
-
-
-
-
-
-
~
-
-
~
~
.
5
V
 

"
1

5
 

':
:»

.L
,-

-
-
l:

=
:J

-
-
j 

" 
5 

7
4

0
6

 
R

'P
 I

"
 

, 
_

_
 -
-
-
-
-
-
-
-
-
~
:
_
v
W
_
-
-
+
5
Y
 

4
,
 

L
 4

 
1

.5
 a

H
 

':
':

"
 

• 
.l

.2
Z

 
c
;>

3
 

t 
e

ll
. 

J 
c
3

4
 

»
o
.
~
.
-
-
-
-
-
c
:
:
j
.
.
.
.
.
1
 !

:l 

t!
:l

Y
 -r-
E 

R
2

D
 

It
<

. 

I 
F

 I 
rA

 
~
:
.
:
 -

-
, 

'
1
r
-
-
-
'
"
"
'
~
;
 ••

 
, 

,z
z 

~
~
 ....

 
P

7
 

fl
O

W
"'

" 

1
5

v
 

<
3

6
 

.Z
Z

 

fT
10

e 
I .

I c
~ 

l
Z
~
 

:t
.1

 
::.

..:
. 

L' 
1e_

1 
]f

lO
?
 

lo
r"

" 
.. 

I ! 

~
s
z
 

C
4

0
 

~
I
 

T
 "N

o 
1'

81
 

r 
L

t2
J
C

N
I 

+
5

V
--

-f
il

 
[]

;]
>

 V
R

rN
 

~
 ~?

 
C

R
/"

" 
"
8

 

r",
W

 r
 

. ~
 R/

W
 
P

T
.
"
 

_ 
L

-

l.
L

/ 
""
~I
I 

' 
2

5
 tP

Z 
~
;
'
I
 

I 
I!

.,
!;

 
I 

I 
I 

• 
34

 l
IB

 e
81

 
."

 
~ 

1 s
e"

""
L 

""
 ....

 
. 

cB
2 

" 

Q3
Kr

Z5
CI

6I5
 

R~
: 

B
21

 
,O

K
 

c.
R

' 
. 

Q
.4

 
6

.8
'\

1
 

~
 

2S
D8

Ilb
s

' 
' :~ 

. 
I +

~V
.1

J 
II 

\ 
C

A
S

S
 

A
-I

' 
, 

, 

I 
l 

...
 

lJ
II

,8
3

 
R

.6
 

'. 
~J 

-
M

®
!3

' 
-'~

 I
 I 

<4
31

 
.0'

 
t 

~
C
~
I
 .~ '4

 
.,

5
 

b 7 
C

D
 

&
 

," 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

....
. 1

 ~
 

) 
vs

s 
.5

V
 

i 
I 

-
-
-
-
-
-
-
-
-

..
. 
~
 12

 
~
 

r
-
-
-

./
3

 
I(

ID
R

i'
M

I 
14

 

~
 

:
15

1-4
 

[
]
;
D
~
 

, 
Ib

 
lL

. 

I 
1

<
3

0
 

'
-

1
.5

2
2

 
1

0
K

 
C

 
So

 
R

Il
E

 C
e 

~' .. 
I 

-:': 
.J

!O
 

I 
55
~"
D 

'S
 * J

 
I 

~.,
 

vcc
~ W

o .
 

C
A

S
S

 S
W

IT
C

H
 ~t

 ~ 
!g

f 
;;

 D
. 
~~
 c: 

M
O

T
O

R
 

i 
Irr 

. 
I 

-
==n

 
I 

W
! 

--
;; 

~
 

S
E

R
IA

l.
..

 
C

 
I'

 ,
..

 
.~v

 .
-
-

~:
;:
' 

b.
 

"E
R

'''
"-

D
_

N
 

L 
Z

 
C

21
 

.•
 

' 
Y

 
U

C
S

 
-

. 

--.
.11

-
;g;~ 

~,--
: I 

Sa'>2
¥"'~,

~ 0
0

"
 

=t
jJ1

 II
: 

.,
,.

. 
J
O

 
2 

5 
5 

G
rz

6
 

i 
13

 

L
.1

E
'P

E
N

 
b 

-
-1

2
 

l 
CA

ol
! 

~ 
• 

I-'.
 

C
 

<
;6

 
5

W
' 

• 
1 
~
 C 

~ I
I 

~ 
••

 

A
' 

-.
; 

R
S

. 
~1 

.0
 

$
E

"
"
'L

 A
TN

 O
V

T
 

S
oE

R
II

'l 
1\

 
~
 8 

5 
10

 
-=

--
c 

;;;
a 

'1
ii 

I 
"
"
 

"T
N

 "
.
 

~ 
CAI

~ 
I 

l.
 

3 
B

l'
 

~
 =

i! J
, 

;~ 
• 

C
 

V
S

5
 

"1 
7 

B
U

<
f 

s 
D

 
~
 

I 
13

 
. 

_
~
 ~

 
_

8
 

7
4

1
.5

1
3

8
 

I 
r-

-
~ 

, 
,
,
-

' 
H

",
,·'

 
, 

1 
T

 
l/o~

 Z 
' 

H
 

Y
"!

! 
1'\

 

i 
C

R
 

22
 r--~<

 
Ib

 
. 

;J
 

I 
<

I:
:' 

II
U

D
'o

' 
.~--

S
 

_
, 

,,
_

 ~"
 

' 
, 

-.
..
~,
 "

,
-
-
l
'
 

/1
2 

. 
18

 
" 

I(
 

C
"1

4 
(,1

 
..

 
".

C
. 

. z
o 

~~Im
~~'.

i..,
 

l 
~ 

~(
'2

A S
G

"_
II

t'
--

-.
.!

O
 

COL
OR~

 
E" 

Ly
Jc 

II
 

a: 
~G

2f
l 

I
-
v

 
lJ

g
2

, 
I 

' 

VS~ 
JO

'"
 

cD
 

1
'1

 
.c

; 
M

 
~ 

I 
~
 c 

74
1.

S0
4 

I 
1

/0
3

 
~
 

Z
Z

 
_ 

"
"
 

I 
1

0
"
 
~
6
 b

 
I 

...
.L

-
. 

2 
t'

''
 

'
:
 _

 
" 
~
'
 

, 
-

,. 
m

n
 

• 
: 

l
I
T

E
 P

n
l 
~ 

I' 
, 
f~

'"
 

A
 

7 
U

t6
 

~
-
i
T
 

I 
! 

t:
: 

~. 
L

..
..

-
..

 
7

4
L

$
'3

8
 

"
X

l
I
?

"
 U

 

[l 
t
-
-

12
 
I 

R
Z

4 
~2' 

1. 
T~ 

_
+

5
Y

 
~
 

1 
V

 
'--

-
I 

~
 U

B
I>

 
R

ZE
. 

' 
N

M
l 

I'
')

 

. _
 

I 
~2iIM'

 I5'O
t 

11
1'5

 
v<

C 
5

1
>

5
 

1
1

<
'1

7
 

1 
m

 
1 

~
 

'0
'1

1:
-2

0 
F

o
ld

o
u

t 
13

 

--
<

4
1

 
==

-M 
C

X
JI

 i 
8. iI

G
d

u
i.

 
1

'1
 . 

j. 
U

 
I. 

I: 
SCH

~I'
oV'

TiC
 D

II
·-

;'f
'A

M
 

:'
 

':
 

n
; 
~
 

'-
-'

 

~
 

!I
D

 

V
IC

 
Z

O
C

R
 

1 

·C
I2

51
02

7-
01

1(
"1

 
S

C
A

LE
 

IS
H

U
T 

2
. 
~
 3

' 
j 

'---
-
~
J
 
.. "

 .... 
, ..

...
 ..,
-_

. 
I V

'C
 .

\;
(.

, 



r-
--

I 

.....
. 

.j:
>.

 

R
E

V
IS

IO
N

S
 

,!>
V

 

RI
Si·

", 
uc

.2 

L
T

Jt
 I

Z
O

N
E

I 
D

E
S

C
R

P
T

IO
N

 
D

A
nl

A
PP

llO
V

'E
D

 
S

E
.E

 
S

H
e'

 E
 

C
E

N
 B

 
1. 

3 [
')

,.
><

~4
'-

-_
_

_
 _ 

..,.
sv

 

74
LS

04
1_

 <-<-~2Z
 f

 
-

L~
Ll
 

L
s
O

 
L

2
tJ

 
~'

U 
~ 

:;;
:c

J 
~
I
I
~
 

[
'
~
9
 

l~
~i
 

L2 
I~
 '.

'1 
III 

t5
V

 W
zr.

 
,..1

. 
:h

-
I 

...
 \

IJ
iII

w
Z

I-
V

A
I3

 

u.
!.-

-

R",
T 

"' f
 

'Ic
C

-
V

S
5 

\t
:.

c 
v
s 

ve
e 

vs
.s 

ve
e 
~
 

ve
e. 

\IS
S

 

I 
cs

 Ia
-

~
;
:
S
~
 

r
l

A
IO

 
--

"-
A

,O
 

M
 

~
 

6
~
 

~
 

~
 

~
 

A
I 

A
 I

 
A

 I
 

A
I 

A
 I

 
2 

A
2

 
A

Z
 

7 
A

Z 
A

Z
 

A
2

 
v.

 
A

!J
 

V
E

l 
A'

 V
E

2
 

A
3

 
U

P
Z

 
A

3
 

U
IS

 
A

3
 

u
'4

 
oM

 
21

14
 L

 
_A

4 
2

1
1

4
L

 
M

 
2

U
4

L
 

4 
M

 
l'1

f'1
~;'

5T 
4 

I'
1n
n~
'o
 

"5
' 

A
5

 
2

A
S

 
A

5
 

A
S

 
~
 

_ 
w-

M
 

-

:& 
~
 

I 
,:

~ 
I 

:~
 

: 
~;
 

A
9 

15
. A

9 
I
' 

A
9 

A
9 

.-
, 

V
M

N
 

PI
W

 
0 

rc
/W

 
0 

R
/W

 
'V

w
 

fV
N

 

tx
II 

p
i 

D
2 

'"
 
~
 

~
 

+
5

"C
2

5
 

.1
 

7
-:

-
~
 

.,
. 

'o
tt

 
V

.s 

! 
i
i
i
-
H

I
>

'
 

O.
 

i 
I 

t
~
~
 

~ 

C
A

f>
 

V
eL

 

U
E

II
 

Z
3

'-
4

-
.,.,,

, 

I 

ve
il

 
2'

3<
A-

09
4-

~
' 

-= 
--

-:
 u

o.
 

" 
II

I 
V

P
I.

 
-
2

 
4

()
E

,6
 

I 
II

 

V
O

B
-V

D
If

 
I 

e
2

 ~
~~
 

! 
I 

: 

[i
;D

s
£

z
 

I 
/
5

j6
/
1

Z
/
1

'l
' 

I 

~i"2
P j'

~:
I"

I4
~ 1',. r

:2~ 1"'7
" 
E~
 ~ 

~ 
I 

i-
P-
~"
" 

.6
 

~ 
r
~
 

1S
r 

O
E 

, 
Y

S
, 

~
 

S
D

. 
I 

I 
B~~

 
II 

6
0

 ..
 

0
4

 

~
'
5
v
a
8
 

.!
±

 
\i

tt
. 

-

B
D

 

D
I>

 
-
-
t
-

i 
r-"

",,
-

/ 
~
 

.
;
 

A
. 

~
 
~
m
 

, 
~
 

I
~
 

M
 

\'<
t 

-
A

S
 

_ 
_ 

V
A

'"
 

_
_

_
_

_
_

_
_

 ~
 6

' 
.1

 ..
 -

..
" 

,.,.
....

sao
 

• 
'-

T
 

, 

V
D

T
 

2
!
t
~
2
-

1'1
1"

, 

~
 

...
.. 

.'"
" 

.Iu
e.

" 
" 

I 
..

 
Z

A
!
 

IP
!i

!]
 
(
l
;
D
-
~
5
V
 

K
 

6 
U

C
4

!
 

r.
""

C
"'

o 
104

-
U

C
.2

 
"i

'k
.5

04
-

7
4

L
'S

4
)2

 
7

4
L

S
/3

8
 ~
 

... 
6 

-
c
!
 

s
~
 

, 
2

8
 

, 
7'1

<._
 

A
 

T
 

I 
G

2
B

 
V

 •
•
 

. I!..
...f 

to
 

U
I3

 
74

L
S

(j
Je

 

IZ
 

.7
 

~~
~F

Ef
-"

' 
-

. 
"
"
'"

' 
O

T
H

P
W

IK
 

.....
.,.. 

.'f
C

IL
D

M
C

C
S

 O
N

 
.....

.. .. 
!, 

:"4
i:"

,-s
." 

ir
7

/f
J
/,

:,
 

./;
; 
-"

 

"
.5

 

V
IC

-1
0

 
F

o
ld

o
u

t 
'If

 

CD
I'.'

 ..
...

.. 
&

>
iE

M
A

T
IC

 D
IA

G
R

A
M

 

V
IC

 
2

0
C

.R
. 

sc
i 

2
5

1
0

2
7

-
0/

 
R

EV
 

C
 

S
C

A
L

E
 

I 
S

H
E

E
T

 
3 

O
f'

 
3 



N
 

~;
 

1'.
, 

I 
M

 
~
 

~
 

~
 

~
 

W
 

~
 

tlL
!!!

 ~ "I
 

P
A

R
T

 
N

O
. 

D
E

S
C

R
IP

T
IO

N
 

A
 i

'j"
/,l

 
P

R
O

D
U

C
T

IO
A

! 
*

R
E

L
E

A
S

E
 

B
 

RE
V 

PE
R.

 
EC

O 
82

00
34

-
~.
~~
 

-

rBJ
%"

, 
R

E
V

 
PE

R
 

E
c.

o 
~2

.0
04

-1
 

~d
 V

1i/
 

2
5

0
4

0
3

 -
-0

2
 

p
c
8

 
A

S
S

>
: 

u
sA

 
C

 
-
~
 

fr,
;" 

1;;'
7 

~
 

D
 

R
E

 V
 

Pt
.R

 
l=

.c
o

 
8

3
0

0
0

6
 

v.--
,y 

-
-
-
-
~
 

E
 

R
E

V
 

P
E

R
 

E
e

o
 

8
3

0
0

/0
 

I~
 tr T

tlj 

I.
 S

H
E

E
T

6.
7j

£k
.\6

"O
F

 1
\ 

~
-
S
I
Z
E
 

A
S

S
Y

 
D

W
G

. 

N
O

T
E

S
. 

S
H

E
E

TS
 
~
"
,
I
O
 

N
oT

 
IN

 -
(1

&
 S

f
. 

I TiTL
: I 

C
 -

Z
 &

I C
 }

( 
fR

A
W

N
 

B
Y

: 
•. t

[
T

E
 

O
A

T
E

 
S

IZ
E

 
I 

IS
H

E
E

T
 

c
b

m
 

E
N

G
IN

E
E

R
IN

G
 

. 
~
"
-
"
£
~
-
~
L
 -

--
--

T
 
-
-

1
/
 

8 
2

5
0

4
0

3
 

O
S

A
K

A
 

..
JA

P
A

N
 

P
C

 13
 

A
S

S
 I 

CHK
DL1

~/k
' -

1I
19

1l
1?

 A
P

P
R

 
(,

 
19

 
-~
_~
 

I 
D

F
 1

/ 

-1
0

 

0
1

 



--
.-

..
..

 _
--

--
--

--.
. 

-

Q
U

A
N

T
IT

Y
 

R
E

Q
O

 
P

E
R

 

P
A

R
T

 / 
D

A
S

I1
 

"!<
I. 

e 
iii

 
P

A
R

T
 

N
U

M
B

E
R

 
D

E
S

C
R

IP
T

IO
I'

I 
R

E
F

. 
D

E
S

 
I 

N
O

T
E

S
 

ci 

~
 

.L
 

I 
?

.5
/0

t.
u

J 
-0

1
 

-P
C

 
B

(J
lA

R
D

 
'j

 ~
 0

 
" 

/ 
j 

6 
• 

'.6
 t 

(;
c
L

A
S

S
 

E
'P

&
X

 y
o 

&
-1

0
 

z.
 

2
5

1
0

4
.0

 
-0

2
 

P
C

 
l
j
~
A
R
/
)
 

3
i
o

"
 1

3
6

 .
,.

6
t.

. 
6

-L
A

S
 S

 
E

P
&

 x
 Y

 
IT

 
-I

t)
 

- R:
q. 

i.
 

2S
04

.0
3 

V
IC

-2
o

C
R

 
P

cB
 

A
S

S
Y

 
:.t

-tT
 1

\ 

M
 

4.
 

v 
2'

5 
I 0

 1
:7

 ...
., 0

 I 
S

C
H

E
M

A
T

IC
 

P
 I

 A
 q

.R
A

H
 (

N
T

S
C

) 
W

IT
H

O
U

T
 
P

A
L

 

-
6 

- -
Z

 

L
 

j 
9

0
 I
I-

IS
 -

0
2

 
L

S
I
 

,{
S

O
Z

A
 

H
P

U
 

L
IE

 1
0

 

L 
9 

• 
9

0
1

4
-1

7
-0

1
 

",
-S

I 
6

S
2

2
 

V
IA

 
tM

lJ
 1

 l
JA

 1
l.

3 

.l
-

ID
 

il
/l

 
/"

U
; 

-
n

I 
L

S
I
 

2
3

6
4

-
-
0

6
' 

~
f
S
l
M
 

u
E

 "
 

$
C

 ~
~
;
,
 

_ 
1 

i2
 "

F
IE

 

-
II

 
qO

'4
.~

1.
 .

-
0

2
 

L
S

I 
7

3
6

4
-

-0
6

4
 

;{
'G

lM
 

U
E

 1
2

 
rt

>
E

<
/J

¢¢
 
""

 
S 

T
F

l'
F

 
~
 

L
..

 
IZ

 
t;

0
1

4
B

6
 -

0
6

 
l. 

S 
I 

2
3
6
~
 
-0

9
4

 
~
~
,
r
l
 

II
I 

t2
 

$
e
t
l
>
~
¢
 

-
.$

 F
T

F
F

 

t.J
 

V(
)f
}/
~a
h 

-
0

7
 

L
S

I 
7

'6
4

-
0

9
s
 

R
~
M
 

U
E

IZ
 

$l
!<

/J
</

J<
P

 ~
 
~
 1

'1
'1

'1
' 

-
II

..
 

9
0

1
4

-6
0

 -
o

l 
L

S
I 

2
3

3
2

 
-1

7
1

 
R
~
M
 

U
i)

 7
. 

$
B

¢
tI

>
¢

 "
-

1
>

iF
F

F
 

- ~ 
IS

 
9

0
1

4
-6

0
 -

o
j 

L
S

I
 

Z
J
J
2

 
-J

1
1

A
 

~
I
S
i
M
 

IJ
~ 

7. 
$
B
~
~
¢
"
'
"
 
$

8
F

l'
l'
 

I 

16
 

f{
()

lI
.9

L
-

0.
1.

 
L

S
I 

I.
S

6
0

 
V

IC
 

u 
lJ 

7 
17

 
" 

(J
o

li
fJ

6
 

-
0

1
 

L
S

I 
6

5
6

1
 

V
IC

 
U

lJ
 7

 
~
 

,3
 

; 

- ..
L

 
19

 
9

0
1

5
5

2
 -

j
2

 
Ie

 
U

r/
2.

.Z
 

U
C

l'f
 

...
L 

zo
 

" 
9

0
1

5
2

1
 
-0

2
 

Ie
 

?
4

L
S

c
p

4
 

H
E

X
 

1
.!

:I
.L

 
Ir2

 
?

I 
9

0
1

5
2

2
 -

0
6

 
Ie

 
74

-4
>6

 
H

l;
}1

 
IN

V
 
~
s
c
.
 

uB
+ 

I 
I ...
L 

u 
V

9
0

1
5

1
1

 
-

2
1

 
Ie

.. 
7

' 
L.

S_
<P

Z 
N

IP
R

 C
rA

T
E

 
IIC

 3
 

i 

-.L
 

?J
. 

9
0

1
5

2
1

 
-

0
3

 
Ie

 
'1

4
L

5
1

1
>

8
 

J
L
Y
.
.
D
.
.
.
.
.
.
.
f
L
.
d
L
~
 

U
I?

>
 

L 
:M

. 
9

0
1

5
7

1
-

IS
" 

IC
 

7
4

-L
S

 I
j,

j 
N

A
N

D
_ 

(r
A

T
E

 
u

P
'! 

5 
7

S
 

Iv
q

O
/5

2
5

 -
0

2
 

Ie
.. 

7
4

-5
/3

3
 

N
A

N
D

 
G

-A
TE

. 
UD

<i
 

S
U

B
S

T
IT

U
T

E
 

IT
E

M
 2

1t
 

~
 

26
 

~
0
I
S
2
J
-
'
6
 

Ie
 

7
4

L
S

 J
J
8

 
T
2
E
'
~
 f1

l.
g

 
~
E
.
.
.
 

7 
AI

 
;.4

7 
II

I 
-

2.1
.. 

"'
1

0
/5

2
5

 -
0

'1
 

IC
 

Z
fl

.S
. 
Z
~
~
 

""F
E 

U
B

IO
 

..J
....

 
21

 
' 

9
0

1
S

2
I 

-
~
S
 

IC
 

2
~
L
S
.
 2

~,
2.

 
B

U
S.

 
1J

.1I
."E

.E
£.8

. 
Ll

D
B

 U
E'

a. 
U

FB
 

I 
79

 
9

0
1

5
0

2
 -

0
1

 
Ie

 
C

D
4-

r)
 6

6 
lJ

IL
A

T
U

A
L

 S
il

l 
.-.

.l.
I..

PI
 

1..
. 

11
1..

 
' 

fl
O

/5
2

3
 -

Q
.l 

Ie
 

£
5

.5
. 

r 
!-

ti
E

 ~
 

-
U

B
(,

 

J
I 

-
iZ

 
-

. _
_

 .
_

-

I-
-
'-

-
..:

L 
&

. 
90

/4
-.

5.
3 

-
0.

4.
 

Ie
 

Z
.l

lf
 L

 
.E

.A
l!L

>L
IA

 U
L

_
 

U
E

I 
LJ

f"2
 

,D
2

 
.i

o
o

"
S

 
-

..L
 

J4
. 

' 
~
2
 nJ

2z
.-

0.1
.. 

IC
 

"
"
~
.
2
.
S
.
~
 

l6
fS

.-
S

/U
IM

 
~
~
 -

.i
s
 

-
-
-

r 
3

6
 

TIT
LE: 

ID
R"

;':J
8

V
: 

D
A
T
~
 

/;~
A,T

~~l
SI8

 
12

s0 
4

0
3

 
rH

E
E

T
 

c
b

m
 

E
N

G
IN

E
E

R
IN

G
 

V
Ic

-z
o

e
R

 
P

C
B

 
A

5
S

'y
 

s: 
-4

. 
L 

/ 
/ 

I 
O

S
A

K
A

 
JA

P
A

N
 

I
C
H
K
D
;
.
.
c
t
~
 
II
I/
f~
.?
I"
PP
R:
 [

c
. 

2 
O

F
 
1/

 

.....
. 

O
l 



Q
U

A
N

T
IT

Y
 

R
IO

:Q
C

 
P

IE
R

 
; 

P
A

R
T

 / 
D

A
S

H
 

N
O

. 
:::I:

 
ui 

P
A

R
T

 
N

U
M

B
E

R
 

D
E

S
C

R
IP

T
IO

N
 

R
IO

:F
. 

D
E

S
 

I 
N

O
T

E
S

 
~ 

ci 

~
 

I 
cL

 
J
L

 
"o

Z
&

9
3

 -
01

 
T
2
A
J
J
5
i
s
T
/
s
)
~
 

N
P

N
 

2
5

 C
 I

R
 I

S
 

11
2 

In
;!

 

rI
-

1
8

 
t;

0
2

6
'1

5
 -

0
/ 

7
R

A
 IJ

S
 1

$
 T

I9
R

 
N

PI
J 

2
S

C
 ,
r;

s
9

 
Q

Z
 

..
L

 
J'

I 
Q

0
2

6
9

4
 -

0
1

 
7

R
A

fJ
S

IS
T

1
9

R
 

",
p

,"
, 

2
S

:V
U

O
 

/A
t 

~
o
 

-
I.

, 
- ..

L
 

J.
? 

. 9
0

0
'l

.n
 -

0
/ 

'/
)J

~l
)E

 
7

E
N

E
R

 
n

5
Y

6
.'

iJ
Y

 
e
ll

 
I 

4
3

 
- ..L

-
oU

 
Z

!f
 /{

)Z
8

 -
0

 I 
D

U
D

E
 

Jl
.E

C
7

IJ
O

rf
R

 
D

B
A

 lO
B

 
C

It
Z

 

L
S

' 
-

1.
6 

-
I
 

1 
' 

~
-

~
1
 

'Z
s
lo

2
9

 -
0

1
 

l:
A

P
A

rI
T

I5
I/

?
 

7
P

IM
M

F
R

 
[7

7
,'

;1
 

2
0

1
'1

 
C

4d
 

U
 

~
,
 

Z
5

1
0

H
-1

 
C
A
P
A
C
1
T
l
'
i
J
~
 

f'
E

R
A

M
IC

 
Y

S
V

 2
S

T
 0

1
#

1
' 

Z
 
IC
/~
J 

.I
.I

O
.I

Z
. 

6.
/~

 
2

2
-3

0
 3

T
.3

f?
 4

0,
4.

1.
 4
~-
~V
I.
,}
/F
OR
Hl
tJ
,,
" 

D
IS

C
 

T
Y

P
. 

L 
U

 
'j
o

o
f/

I 
-0

2
 

C
A

P
A

C
lT

fi
lR

 
T

A
N

T
A

L
 

~
2
1
.
t
!
-
7
'
'
'
'
 

t
i
,7

 

.z.
 

fO
 

'1
0

0
 'P

! 
-

1
7

 
(a
.l
!I
1C
.l
I~
g 

. T
~
l
i
r
A
L
 

(6
7

 Q
,4

Z
l:!

.7
' M

 
c
$

,6
 

..
L

 
.5

1 
'
1
~
O
(
O
O
 
-/

I,
 

C
A

P
A

C
/T

19
f 

'E
L

U
T

 
1

(,
'-

I 
JoA

r 
C

If
 

...
L 

J
Z

 
q

o
o

lO
()

 -
2

'\
 

C
II

P
II

C
IT

(i
)/

!,
 
r
il

C
T

 
I
I
"
 I

O
P

F
 

C
I
$
,
I
7
,
~
Z
 

L 
5

J 
25

10
73

 -
I 

(
A
P
A
C
1
T
~
~
 

C
'E

R
A

H
Ir

. 
7"

 '
lO

Y
' 0

,0
1

 #
7

' 
Z

 
c 

9 
(,

3 
F

O
R

M
IN

q 
D

IS
C

 T
Y

P
. 

5t
. 

-
.5

5 
- '.

L
 

56
 

2
5

1
0

7
1

-2
' 

rA
P

A
rT

T
l'
lR

 
a

R
A

l4
7

 ( 
~
_
2
i
L
2
z
o
p
-
r
 

K
 

C
/3

 
fO

R
H

IN
q.

 
D

IS
C

 T
Y

P
 

L 
.5

1 
25

10
6'

J 
-

8 
C

A
P

A
c/

T
tL

R
 

C
E

R
A

I1
IC

 
Zl 

5
0
V
o
,
~
/
"
'
F
 K

 
[
2

0
1

1
 . 

FO
R

M
IN

&'
 

D
IS

C
 

TY
P

. 

..J
.. 

.. ,
t 

25
10

15
 -

1 
CA
'f
d(
ll
.~
f.
. 

C
U

,A
!1

1(
. 

n 
f: 

:l.
5Y

 0
,7

2
l'1

' 
'7

 
C

3
1

.J
7

.1
4

· 
FO

R
I-

U
N

'" 
D

IS
C

 
I y

p.
 

J
-

$1
 

9
0

0
/0

1
-3

3
 

(
A
P
A
(
I
T
&
~
 

E
L

E
C

T
 

--
--

.li
LY

. 
z.

2o
Q

I-'
.E

 .
.i

~l
,f

£ 
c 

J
f 

A
X

.IA
L 

...
L 

M
. 

2
0

0
1

0
0

 _
?

O
 

[A
P

A
C

17
10

1i
' 

E
L

E
C

T
 

1 ~
1f

lD
.J

:A
J 

C
J
j 

R
A

D
IA

L 
--

~
 

61
 

7
o

o
l.

!'
O

-1
1

 
C

A
P

A
C

IT
IJ

]?
 

M
Y

 L
E

 R
 

({
)[

ly
. 

Q
,2

2
t:

,1
' 

K
 

eJ
5

.J
.6

 
RA

D
IA

L 

,.J
-

6
Z

 
'C

51
02

!D
 -

0
/ 

C
A

.P
t1

C
IT

IR
 
'~
Bt
1l
C 

N
3
"
e
>
~
J
~
 

cs
o 

I 

'
-

6:1
 

-
,-

--
-_

._
--

--
--

--
--

--
--

--
-

. 

'
-
~
 

J..
. 

M
 

2
0

0
0

1
6

-l
tl

 
V

IN
Y

L
 

w
IR

E
. 

-
-
-

.
.
.
.
.
.
.
 

I 
~
 

q
0
5
~
7
6
 -

0
5

 
H

E
A

T
-S

H
R

IN
k 

.A
B

LE
 
T
U
B
~
1
3
 x
~
~
 __

 
-

-
-
-
-
-
-
-

--

-
.1L

J. 
-

69
 

-
-

;-
--

-
-

-

-
.6

9 

I-
-

_
7

0
 

2S
/0

41
 

P
<'

S
lT

E
/II

 T
l,

;/
II

 
M

E
T

E
R

 
12

 
U

s. 
K

1
Q

 

71
 

-
-

7Z
 

T
IT

L
E

: 
~:
R"
WN
 

B
Y

, 
D

A
T

E
 

O
A

T
E

 
S

IZ
E

 

I 2
r
o

4
0

3
 

rH
EE

j 
c
b

m
 

E
N

G
IN

E
E

R
IN

G
 

V
IC

-2
0

e
R

 
P

C
 7

) 
A

S
S

'Y
 

,.
 JJ

.-/
"..

,i.
... 

I 
I 

I 
I 

1 
1 

I 
B

 
O

S
A

K
A

 
JA

P
A

N
 

cH
K[

)J
rl

~-
t'

II
'·

 ..
..

. I .
. p

':"
': 

1/
8 

1I
17

1N
 

j 
O

F 
1

/ 

.....
. " 



Q
U

A
N

T
IT

Y
 

R
E

Q
O

 
P

E
R

 

P
A

R
T

 I 
D

A
S

H
 

N
O

. 
~
 

ui
 

P
A

R
T

 
N

U
M

B
E

R
 

D
E

S
C

R
IP

T
IO

N
 

R
E

F
. 

D
E

S
 

I 
N

O
T

E
S

 
~ 

ci 

.e.
!. 

rL
 

1
J 

2
5

1
0

6
S

'-
G

I 
R
~
S
r
S
T
o
R
.
 

C
II

It
l!

Ja
. 

R
A

I;
"A

. 
V

 .... 
'"

 S
-~
 

2
Z
~
.
Q
.
 

/t
/3

 

~
 

'J.
$. 

2
.5

1
0

G
i-

6
3

 
R

F
S

IS
T

fI
)/

?
 

{"
A

P
B

II
IA

lll
A

D
JA

L
 

'1
4.

W
 S

}'
 

33
O

.n
. 

11
 1

;. 
R
~
 

~
 

. 7
S

 
2

5
/0

6
8

-6
1

 
~J
f3
IS
T~
1?
 .

 r
A

ln
ll
fl

, 
P

A
O

IA
L 

'14
-'"

 $"
 

9
-7

0
fl

 1
~2

7 

,..
L 

71
 

2
5

1
0

6
8

-6
8

-
P

F
S

1
'iT

II
IR

. 
r"

l'l
J6

1
1

1
£

A
D

lA
L

 
~,
II
 .

1'
.\ 

S'
lO

Q
. 
~
I
 

~
 

1
1

 
2
5
'
0
6
~
-
6
~
 

R
F
S
l
<
;
T
I
»
~
.
 
CA

Il
~I

IH
J 

R
A

D
lA

L
 

'L
.,

.,
s!

I:
 

~
6
o
f
2
 

R
7

. 
~
~
 

cL
 

7J
' 

2
5

1
0

6
8

-7
£

' 
P

F
S

IS
T

m
R

. 
(A

R~
/l

JN
 t

A
D

IA
L

 !i
 ... w

S
1

. 
II

( 
fl

 
R

i 

f
-

1
9

 

k-
P

D
 

2
5
1
0
6
8
-
~
2
.
 

P
F
S
l
S
T
~
R
.
 

rA
R

lJ
lj
H

I 
.M

il
IA

L
 ~
"
'
S
'
~
 

/.
g

kS
I.

 
R

II
 

k-
II

 
2

5
/0

6
i -

if
, 

l'
ES
lS
T~
£.
 

cA
R

E
it

N
 R

A
D

IA
L 

~t
t'

 1
''-

: 
2

.7
K

D
. 

R
IZ

 

~
 

1
2

 
! 
9

0
/S

S
0

 -
/0

0
 

R
E
S
J
S
T
~
R
 c

.A
RB

~~
 

A
X

IA
L

 
'I4

-W
 5
~
 

,R
O

n
. 1

1l
16

. 

f
-

'.t
 

cL
 

,.1
. 

94
/5

.5
0-

S
it

 
I'

E
S

IS
7

.o
R

. 
rA

It
1!

~A
I 

j,
>

llA
L

 
Y

 .. 
",

,..
.1

; 
,;

9
0

0
 .

e 
~
 f

 

~
 

1
5

 
90

15
.5

0 
-0

1
 

R
E
S
J
S
T
~
R
 

C
A

R
B

IR
A

I 
A

)(
 IA

L
 

'41
11

 s
-:l

 
IK

i2
 1

,/
('

 1
7-

v:
lQ

.~
7.

26
 

IR
Z1

 
I 

~
 

~
~
 

9
IJ

I.
liO

 -
B

 
R
F
~
l
C
;
T
I
J
P
 

C
A

R
I3

If1
/J

 A
X

IA
L

 
~
 I

t' 
S
~
 

2
.2

k
Q

 I.
R 

1 
__

_ 3
 

~
 

IT
 

9
0

lM
O

 -
1

0
 

R
E

S
IS

T
I1

Il
 

C
A

R
)&

N
 
A

X
IA

L
 

!t ..
. ,

., 
5"

'-: 
1

0
 If£

/. 
.!

tl
l 

2
1

. 

~
 

pp
 

'tt
J/

55
0 

-
I {

, 
f'

E
S

IY
T

I»
R

 
C

A
R

fJ
l!i

IA
I 

A
X

 1
 A

L
 

'/4
 W

 .
L~
 

. 
J 

S
O

J
d

l 
,p

zs
. 

~
 

..
 9

 
9

0
/5

5
0

-"
 

P
E

'<
; 
IS

 T
If

JP
 

rA
Ii

'/
l&

J
.1

 A
J
ti

A
I:

 
l'A:

 I
t 
t
~
 

2
,2

Q
j(

Q
 

/?
U

. 

r-1
-

q
g

 
7

S
lo

/,
fr

6
0

 
R

ES
IS

TO
R

 
CA

R&
ot

J I
L'

IP
/A

L 
j4

 w
 5-

/. 
~4

0J
l 

,t
il

 

f-
-

" 
--

f
-

~
7
 

-

f-
-

9
j 

-
-

f-
-

9J
. 

~
 

IS
 

2
5

/0
4

 2
 -

0
/ 

r.
Il

Y
:5

 T
A

L
 

1
t
.
.
J
/
~
/
~
 

M
II

Z
 

Y
I 

W
IT

H
 

G
IJ

£)
 P

IN
 

u 
25

10
4 

2 
-0

2
 

rR
Y

S
T

A
L

 
1.

 ~
&
 7

2
 ~
6 

H
i! 

E
 

Y
I 

~ 
t
- ,..
L 

1
7

 
flo

 3
5

5
'6

 -
II

 
'F

u
S

E
 

S
id

) 
-8

L
IJ

i 
i.

l'
.i

.·
 2(

2 
25

,e
.Y

 
lt4

 
'F

'I. 

t-!.
. 

II
 

Q
a

t 
j,

 /
.1

 -
n 

I 
r 

L
IP

. 
F

U
S

E
' 

1-
11

)' 
D

F
8

, 
1'1

 
I."

-A
I 
~{
)S
'7
.<
; 

~
 

91
. 

7(
)4

.t'
oo

-"
 I

 
P

IJ
H

lE
R

 
S

lI
Il

T
C

H
 

S
W

 I
 

~
 

11
10

 
p

O
.J

.J
6

2
 -

O
f 

rI
D

A
lJ

I'E
'f'

T
Ii

lI
t 

D
IN

 
S
~
 

p
t.

. 
h

'r
e
;'

 ~
~
/
'
)
 -

n
/·

''
''

I 

? 
J 

0
1

 
(}

o
.J

J
tl

 
-

0
1

 
C~

/J
IJ

EC
T~

8.
 

P
1

N
J
 P

IN
 

1>
3 

Ir
e

s
 4

4
1

.0
·o

l·
I/

J
ll
 

~
 

H
X

 
9

0
6

/3
0

-
0

/ 
c«

> 
n
J
F
l
.
T
~
R
 

fJ
11

L-
1 

P
Il

i 
~
 

7
'
~
~
4
 7

1
2

-1
1

-l
lI

ll 

IL
 

, .
. 3

 
ZS

"/
oS

'7
 

~
C
T
f
¥
K
 

M
II/

.Z
 

1l 
9. 

E. 
H

i 
P

5
 

-
/ 

,,
,"

, 
fl

o
B

lI
-b

-o
 I

 
C

K
,N

N
U

n
ll
 

rA
£1

J 
'E

D
G

E
 

I:
.f

 l
!.

II
J 

_P
6 

tL 
"
r
 

9
0

3
3

/S
-
-0

1
 

H
E

II
D

E
R

 
A

:5
S

'Y
 

0
./

 
P

IT
C

H
 

j 
P

IN
 

C
H

I 

cL
 

--&
 

.0
 ~
.
~
,
,
~
 
-0

 I 
H

M
f2

£
f 

d 
l.:

U
:' 

a
·l

 l
!1

1(
!i.

 
?

o
P

II
i 

e
N

 
/(

Y
B

 
-
-
~
'
l
~
1
1
 

~
 

'. , 
9

0
3

3
3

1
-2

0
 

H
E
A
O
E
~
 A

S
S

,! 
0.

1 
PI

TC
H

 
20

P
lrJ

 
C

N
 

f<
,Y

B 
~
U
B
S
T
I
T
U
T
E
 

IT
E

M
 /

0
6

 
i 

S 
/0'

 
'1

03
33

2.
-0

3 
HE

AD
ER

.. 
A

SS
y 

0.
1 

PI
TC

H
 

3P
IN

 
C

N
I 

S
U

B
S

TI
TU

TE
 

IT
EM

 1
05

 
I 

T
IT

L
E

: 
lOR

"z.:
'-/Y

: 
D

A
T

E
 

I O
;T

/E
 

IS
I B

 12
S 0 

4
0

3
 

rH
E

E
T

 
c
b

m
 

E
N

G
IN

E
E

R
IN

G
 

V
IC

2
0

C
I?

 
p

c
lJ

 
A

S
S

.,
 

~
 

_
_

 It
, 

I 
1 

'I
 

I 
O

S
A

K
A

 
..

JA
P

A
N

 
IC

HK
P:

-e
J.

~-
II

I;
qA

!z
IA

PP
fI

: 
II

';
; 

IV
n1

P1
. 

~
 

O
F

//
 

-
-
-

.....
. 

0
0

 



Q
U

A
N

T
I T

V
 

R
E

Q
D

 
P

E
R

 
0 

P
A

R
T

 /D
A

S
H

 
N

O
. 

::E
 

iii
 

P
A

R
T

 
N

U
M

B
E

R
 

D
E

S
C

R
IP

T
IO

N
 

R
E

F
. 

D
E

S
 

Z
 

N
O

T
E

S
 

~ 
... 

-
c
-
-

ci 
at

 

~
 

rL
 

/d
. 

Q
n

 "
 

-
<

-'
n

 -
a

,(
 

U
: 

S
l5

J
C

K
F

T
 

4
0

 P
IN

 
U

A
61

 
u

A
6

3
 

U
B

?
 

U
E

IO
 

rL
 

I/
D

 
9

0
U

J
/:

"a
. 
-
"
'
~
 

TC
. 

S
~
{
K
'
E
T
 

Z
4

-P
IN

 
UE

11
 Y

E
IZ

 U
D

1 

r
-

1
//

' 

~
 

IL
il
 

Z
!i

ln
3

/-
o

l 
:T

lI
I1

P
E

R
 

C
A

B
L

E
 

2 
n

il
 

T
P

f 

l
-

I 
'.i

 

/L
 

14
-

t)
o

 1
1 

S 
/ 

-
1

7
 

c
~
I
L
 

I
N
{
)
U
(
T
I
P
~
 

2
,2

;.
A

H
 

L
l 

L
A

L
o

i 
J'

\)
I.,

 
I 

/.L
 

is
 

·
.
~
Z
'
S
7
0
 -

0
/ 

(t
v
IL

 
IN

1J
lJ

eT
&

R
 

l.#
!.!

:i
 

L3
 

---
--1

 
r-

-
-~ 

j..L
 

,7
 

~
;
l
~
i
'
i
'
9
 
-n

2
 

A
S

S
'Y

 L
IN

F
 

T
IL

 T
E

K
 

L+
 

; 
~
 

It
f.

 
-9

n~
()

;>
.,

 -
0

1
 

"T
E

ll
/(

 I 
T

E
 .

.B
E

A
D

 
11

=6
/ 

2 
1

6
 J
"
~
 

1
7

 
I -1 

f-4
--

11
. 

3
2

5
5

6
3

-0
1

 
fE

R
R

IT
E

 
BE

A
D

 
RA

D
IA

L 
F

"B
Q

.,
<

;-
7

'i
 

2 
~
 

-ro
 

2.
1)

 I D
:3

 ? 
S

H
IE

L
 /

) 
C

A
P

 
.
-
-

S
I-

Il
l'
L

lJ
 

lI
,p

X
 

lL
-

-2
1 

Z
'5

1(
)3

3 

f-.L
 

,Z
,.Z

 
2

'5
1

0
3

4
 

(T
U

I1
>

E
 

(A
'R

T
P

ll
lb

E
 

.
-

f-L
 

'Z
3

 
-Z

51
03

5 
P

A
N

E
 L

 
O

D
N

N
7

f(
 T

If
JR

 

~
 

'2
'4

-'
 

'1
11

1 
'n

 i
q

 -
0

1
 

t"
lJ

S
H

T
/D

/J
 
p

i 
-'

:/
o

A
M

 
:?

r>
 
~
&
o
 •

 
L

L
-

~
 

t
i
 

S
lo

a
r3

 -
0

3
 

S
C

1?
FH

I 
'T
Ar
-P
II
Jr
~ 

M
...

J.
...

t. 
L

q
 

P5
 

I J
l'I

 b
1.c

. 
Ct

z'K
ifl

.t!
-4

. r,
-

-

zl
 

lJ
o6

8f
3 

-1
5

 
S

C
R

E
W

 
T
A
P
P
I
N
~
 

J
.
.
1
3
x
5
L
~
 _

_
_

_
 I

TE
M

 1
23

 
Z

IN
C

 
C

H
R

O
M

A
TE

 
I-

--
-

zS
lo

9
::

>
' 

-
0

/
 

IN
S

U
L

A
T

IO
N

 
P

5 
~
 

,r
1

 
S

H
E

E
T

. 

r-
-

'.a
 

-
-
-
-

-

I
-
-

,z
9

 

I
-
-

'i
D

 
-i

-

r-
-

iL
.u

 
--

-- -
-

.
_

-
-

-
-
-
-
-
-
-
-
-
-
-

-

-
-
-
-
-

-
.. 
-

-
-
-
-
- --

.
_

-

.
_

-
-
-
-
-

-
~
-
-
-
-

I 

-
-
-
-

.
-
~
-

-
-

-
-
-

T
IT

L
E

: 
ID

R
A

W
N

 
B

Y
: 

D
A

T
E

 

0
/ 

T
/E

 
I S

IZ
B

 I .2
 S-0

 4
-tJ

 :
> 

rH
E

E
T

 
c
b

m
 

E
N

G
IN

E
E

R
IN

G
 

vI
c-

Za
eR

 
'P

C
l)

 
A

S
s
"y

 
s~

..
.,

4\
· 

r /
 / 

I 
s 

O
F

!/
 

O
S

A
K

A
 

JA
P

A
N

 
I
C
'
1
~
D
A
~
 jl

l/
 9'

!a
-lI

A
P

P
R

: 
• /

1
6

' 
Il

ln
/)

'j
 

-
..

J
 

-
"
 

c.o
 



f o ::L LU 
"D C'L Q o Q Ul 

E 3 ~ 
E I- 2 

~ 1..1..1 o ~ 2: 
U 0-

It 
" " 

;1'/ ii' ~ I I 
~ 

~ a f 

-$-

20 



.r
.-

6
1

 I 

F
A

B
 N

O
. 

2
5

1
0

4
0

-0
1

 
Y

 N
O

.2
51

03
7 

R
E

V
. 

B
 

C
[)

.M
)D

O
R

E
 

IN
T

L 

I\
)
 

-.
&

. 

J.
N

,£
S

S
 

O
JK

:R
W

.S
I, 

.I
ff

&
!f

lI
II

 
. 

.X
 

~-
-
-
-
-
~
I
 v

iC
, 

,..
S

O
<

: 
-:

if)
 C

R
 

-+-

c
o

m
m

o
d

o
r
e

 

A
R

T 
w

oR
 K

 

S
ID

E
 

T
H

'"
 

Af
'iI

G
I.1

 
SY

S'
T

D
l, 

D
tM

D
f1

lO
N

 .
.
 



I\
)
 

I\
)
 

R
E

V
IS

IO
N

S
 -

. 
-
-

1
-

-
I
 

D
E

S
C

R
IP

T
IO

N
 

~
T
E
 I A

PP
R

O
V

E
D

 

T
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
8

0
8 0

0
&6

 
~
;
.
~
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0 
0

0
0

0
 

~
 

P
6

 
IT

 

r 
If. 

L 
r 

r 
"\ ~ ~

"J9
 

I 
I 

1/ 
l
:
 
®-
--
~~
--
@ 

~.
!,
-£
>e
l(
.I
!!
~_
~!
f!
!-

iJ
C

TA
/l 

o ;:j
 .. 

4
~
 

~ ID
 g }J
 '" n z 

-
'-

-
-

..
..

 6 
is

 
G
~
 r
--
-I
--
-j
-~
t-
;,
§L
--
-~
-(
: 

D
 (00

: 
~ ~

 !~
" 

'hI
 0~

lf
i]

uO
 I. 

Lt
c ..

 --
t."

 
... 

~ 
>

 :0,
 

¢. 
....

 
C:

:i+
< 

'---
ol.

 
RI

O
: 

! 
-

·J
.~

l~
J.

I!
 

I 
\.

ti
t 

=
 

.0
""

. 
u

o
u

O
. 

I 

U
 -=
""

0
" 

.. 
: 

• 
: 

"U
 

-=
R"

 0 
,1/

' 
: 

-,
,-
.,
,~
 

* 
~R
""
 0

-
F

il
l 

: 
~
 

" 
1 

o 
C

J'"
 1

1
-

F
IJ

I 
: 

.I.
!" 

n 

'°00
00 

r~
o:

 n---
-D

-' .. ---
---~

~"nJ
 

£ 
i 

=
 

~
 

c:
F

 
R

IS
 

C4
7 

-=
 

=
 

r-
--

--
--

--
I-

-, 
• 

• 
1 

1 
1 

I 
I 

z 
I 

:..u
_ 

I
t
 

uc
t 

&0
11 

uc
S 

\1
13

 
DU

C·0
0 
0 

0 ~
 ~

 
O

 
i 

0:0
 

U~I
O 

, 

~~
CD

 'L
-

I-

OU
C

l 
Due

. 
~U" 

0
1

£
1

1
 Ou

el2
 

g~
q~

·t
 

C
"
I
C
J
,
~
 

i 
..!

' 
'C

 
I 

-C
:r' 

-0
 d 
~
 

d
t&

 
d

2 '
l 

c
=

JC1
 

D
A

A
 .
.
.
.
 ,.
 :

 

l
~
 
~
"
"
 

Q
«

o
:f

l"
l:

 .. r
;
C
/
~
 a

9 
i.

';
-

£f
1i

i 

97
. 

Y
IC

-2
0

 
F

o
ld

o
u

t 
15

 

co
m

rn
o

cI
a

re
 

V
IC

-
za

eR
. 

p
c
B

 
A

S
S

Y
 

S
IZ

E
 

C
 

2
5

0
4

0
3

 
S

C
A

L
E

 
_

_
 

I S
H

E
E

T
 

11
 O

F
 



I\
)
 

Ct
J 

o c B
 

A.
 

8 
, 

rU
N

C
T

IO
N

 
II

E
.Y

 
c'

<
'I.

0
R

 

. f1
"H
T~

o_
E[

i~
~~

~~
·,

,~
=a

 
IO

O
/o

a
t:

O
I _

 
.
1

1
 '
"<
:_
~~
 ..

. 
"1

t5
'3

. ..
. _

.r
.~
!.
.~
_ 

1 
6 

'
-
-
~
-
.
'
.
-

, .
. -

. 
-~
 '. ~

.~-. -
~.'.

~~;;
-."-

Z
 

t(
.f

 ...
. 

~.
~.

-~
 -

=~
~~

(;
~.

~.
-

-1
 

N
t:

 
., 

~
 

.-
-C

1.H
IY

··· 
.-

-
-
-
-
-

C
:<

'I
m

c.
c 

T
'-

R
 

~.
.,
.'
> 

( 
. 

ZO
 1

'1
." 

2
.
~
4
 C

.T
R

S
 

6 

W
il

lE
. 

c'
C

"L
O

H
 

S
C

II
[L

lt
/L

£
. 

H
e"

 
C

I'
L

,)
k
 

I 
U

ll
 

r
n

L
l'
lf

 
N

\'
 

cr
,.

 n
H

 

f-
, 

_
_

_
_

 V
IC

 L
l.

T
 

_ 
I
"
 

..
 

J
.l

IJ
 

Ib
 

W
U

lT
(.

lr
,h

l[
U

 

" 
b

ll
J£

. 
t 

12
 

~f
.(

nW
tl

 
t 

17
 

W
H

,l
l.

lt
lU

"
IW

 4 

.-
~-

--
.-

."
 

~ "
"1

"" 
. 

I' 
I' 

..
 

'"
 

-
=

C
'.

'i
.t

lU
I 

l 1
3 

W
'U

T
L

I 
r.~

r..
1 
';j

""
 Wll

lr
[.

/f
'k

A
fl

r ,
[.

 
'1

 
V

[.
IU

J
W

 
1

4
 

I W
IU

T
(/

V
If

'l
[T

 
" 

"
'I

IH
r
.1

 H
C

.U
 

~
-

-~
~~

,~
~d

~i
i-

1.
 Wl

tl,
!,_

i.-
'_b

~r.
.~_

~n 
Wt

uT
~~

~~
('

>W
U 

Ao
i,m

. 
"U

J-
--

·_
--

'I 

,
,
~
o
 

"'
P

P
kO

;<
. 

.,
..

..
..

..
. 

-
1

5
0

 -
-
-
-
-

••
 "
T

 
1

'''
 

1 
' 

J
4

r
-
-

H'
5-

--
14

44
~ 
-
I
"
"
 
"I'U

--'
''IT

 44.
45

 
T-I

·h 3.
5 
-ll 

4.
11

 i
li

A
 I

II
'L

I:
. 

I
~
 P

L
 

3 

,A.
 

2 

'fl
rM

 
I P

A
n

 ~ ~
 

P
H

C
'l)

\I
C

T
I<

'1
1 

H
E

.I
.t

."
5

t.
 

, .
..

..
 

R
E
V
I
~
I
O
 ...

. c
: 

-r u
r.

..-
--

--
--

.-
.. I

~ 
E

.';
 

:'
1

·"
 

,.:' 
I"

>.
i~

" 
LP
~,
·/
~.
 

-
-
-
-
-
-
.
-
.
-
.
 T

 5C
'.

?
j 

l 

II
 

~
_
~
I
"
"
 

~
 

rt
IN

C
:T

I0
N

 
K

t.Y
 

41
>L

 
-r 

1- .. 
_ .. 

-· 
,'-

-'
 

I 1 

<D
 

o 
9 

[!
J.
}l
l[
JJ
~[
wJ
~~
~[
fl
~~
~i
lJ
~m
{f
JJ
]~
]~
~~
 

j§~
I[[

3il
.'_

 i~
f0

. ·
IB

lr
~.

 II;
GTT

.!~
un Jr

r.n
.~ ~
 

.. '
 T

!jir
[!]E

J]r
r.D

I;[R
Ur

o "'lI
 

,'
il

l:
~J

C!
!;

iL
lL

~o
 ,
~~
 J 

_c
;a
~~
_l
So
JL
.-
:'
r:
 .. _

 L~
~1

JL
~=

~G
~_

~~
U.

_~
JL

 .. ::
J 

~r
~~
~i
~:
;o
~[
OJ
iT
.Q
E?
Ji
~l
~]
WI
[~
iQ
Jl
(g
I@
]I
rr
=1
 ~=LT

U=RN
=nll

 
~1
§~
JI
~~
lf
Jl
~l
li
I~
.~
lr
~J
l~
~f
~l
j~
Ql
W1
~'
ll
f~
.l
~ 

II 
. .

 
. .. 

--
--

--
J-

--
-l

/-
·· 
'.

 _
_ m

_
 
.
-
-
-

•
•
 

~
 

~
 

~
 
~
 

.__
__

. 
S

U
. 

S
C

:I
lt

.D
IJ

L
E

. 
f(

,H
 

C
I'

L
C

'J
; 

. 

'-
-
-
1

 

4 
t.

q
 '

W
<

; 
60

> 
I.

q.
<

!>
· 

7
6

.l
 I 

'~7
 1I

j'3
10

1 l·Z 
,.

 
J~

":
 

,--
..

 -
-

. 
--

-
-
~
.
"
 

"0 
-
=

+
 

.. 
. 

'.
 
-
-
·
o
·
.
~
·
=
-
=
=
=
.
~
-
=
_
=
'
-

1c
).I

 S
 

'-
--

1
--

' 
--

-
--

--
--

--
-.

. 
0

· 
.-

--
--

."
 .
.
 ~
)
-
-
-
-

-(
!l 

..
..

..
 

_
--

.. 
(!

)"
 

-"
1

 

~,~5
~ 

1 
1

2
.9

· 

bm +
 

!> 
[Q

 
5

P
S

 
""

 
b

3
.!

i'
 '

''1
'1

. S
 

..
. -
-
-
-

3
6

b
 
-
-
-
-
-
-
-

-
--

--
-

--
--

-

10
 

"L
L

 D
It

.A
E

.N
S

I(
lN

S
 

"H
t.

 R
t.

rt
.H

I:
.N

<
:t

. 
O

N
L

Y
. 

[il
 o 

A
L

L
 
K
[
Y
C
:
"
P
~
 

T
O

 H
r. 

D
"R

K
 

b
R

O
W

N
 

(3
1

1
'7

f>
('

'''
'O

 1
,[

l<
r.

[V
T

 
f1

IN
C

T
IO

N
 

K
!:

Y
S

, 
A

L
L

 
r
:
H
"
J
.
(
A
C
T
L
H
~
 

4 
r
l
H
A
P
l
f
l
C
~
 

1
0

 
b

[
 t

v
O

l-
ty

 
t
j
f
\
-
1
3
5
!
"
~
O
 1

. 

II
E

.Y
C

A
PS

 
A

R
t. 

T
W

O
 S

H
f\

T
 

M
rL

lJ
tl

l 
T
~
U
N
C
A
T
[
O
 

P
Y

kA
M

ll
J 

W
IT

H
 

C
O

N
C

A
V

E
. 

If
'P

 
F

C
ll

 
C

"A
k

A
C

T
!:

"'
:'

;.
 A

L
L

 
r.

R
"V

II
IC

S
 

A
R

!:
 O

N
 T

Il
E

. 
fk

fl
N

T
 
~,

II
l[

 
p

r 
~t

.,
 C
A
I
'
~
 

BY
 

5
IL

K
S

C
I<

!:
t.

N
. 

7.
 

C
O

N
T

 A
C

T
 
H
!
:
~
I
S
T
A
N
C
E
.
 

S
II

A
L

L
 N

n
T

 
E

.lI
C

:U
:'D

 
I 

K
 >

l 
IW

L
H

 
L

lH
. 

O
F

 
(I

'N
T

A
C

T
. 

( 
10

 
M

IL
L

lI
'N

 
I'

I'
U

l'
"
 

IO
N

S
 

I.
 

b,
 

C
O

N
T

A
C

T
 

T
O

 
b

t.
 H

W
T

t.
C

T
E

.D
 

F
H

('
.M

 
C
(
1
N
T
I
,
M
I
N
"
T
I
O
~
1
 
(l

Y
O

t 
L

IF
E

. 
O

F
 

C
O

N
T

A
C

 I
, 

5,
 

Il
lE

.H
T

iF
' (

 
'N

IT
II

 
r:

C
M

",
:u

C
k

E
. 

I>
A

I<
T 

II
Il

 
~r
.·
lb
f,
 

l 
A

I'
I>

L
IC

"b
L

f_
 

I)
A_

~H
 

lU
).

l 
B

A
t'\

 
• 

lA
r 1

 
.,

. 
• 

4.
 

T"
'~
, 

H
,H

T
 

I::
; 

I'
\I

W
II

I\
::

'[
li

 I
 M
I,

.·
IJ

lf
N:

TI
·~

t.
IJ

 
F

k
"I

A
 
I
A
I
T
~
l
J
l
A
l
 

II
I 

T
(w

y
n

 
:r

A
I'

A
lI

. 

3
. 

f'
(f

..
 
"
t
,
t
~
I
I
J
'
 

('
,T

U
io

 
f:

I .
• ·

 ..
..

 ~I
·r

.h
 
I
n
,
.
~
r
~
L
'
~
~
.
 

A
L

T
) 

U
'l
:
,
 
I
n

 
. 

H
L

P
 
':

U
·\

. 
('

II
 
I,

I[
,L

, 

l.
 

li
t.

 1
1'
I,
~ 

1·
1 

T'
((

I)
~ 

k 
'r

' 
hE

. 
1

.i
-'

P
k

"/
L

lJ
 

h'
. 

U
'I

A
IA

.)
l)

<
)h

E
..

 

'·.
'.L

 
lJ
II
AL
l-
I"
'!
~.
L 

"
k

!:
 I

t~
 

IA
IL

L
IM

U
 r
.h
~,
 

N
:J

ll
:5

-I
Jl

IL
C

:I
:.

",
 
·~

)T
lI

lh
'N

I~
.C

. 
:
:
I
~
(
J
:
l
r
I
L
L
.
 

---J
 

to
 
-f.

J-~
~.~

~ ... 8
 ..

..
 ~·~~

-q15
T1'·

 ... 
--J

 
.w

 ..
 t

",
z
, 
•
•
•
 

_ 
19

 
-

-
-

-
..

 --
r
I
_

 
,
-
-
:
-
-

18
 
"1!

.+.
'~ 

D
_

 
"-fe

. !
 ... 

T
 

'I~ 
SH

IF
'S

-r;
.,L

O
Ck

 

11
 

._
. 

'-+
T_

 
~. 

,~
~"
 

•
. 

,. 
"I

 
I' _

__ ~.!
 _

~, 
. 
~_
!'
 

1i
I 

•
•
 K.

 
o 

.•
 ~ 

15
 
-·

·k
-/

-·
~~

-·
-..

 ~·
,·
--
'-
-"
-

I..
 

• 
I 

'
I
 

:;
; .
. 
=

 It
 

14
 

'1
' 

:
,
.
'
 

I'
, 

. 
. K

"
 
.
.
.
 
c:&

.~ 
C

A
'"

 
It

 
,
.
 

• 
f
l 

1
'7

 

13
 

i"
';'

 
'1

'1
'·

, 
'I' 

'1' 
. 

.5
 

A
l!

lT
O

R
L

 
K

lY
 

M
/\

lH
IX

 

, 8
\ 

~
.
~
~
 

":
' 

JI 
I 

4
.7

 r
I
 

l'
 ~L
 II I' 

,-
.... 

-.
! 

cl
 
~
 

11 9
b

 

l 
T

Y
k

 

,(
11

'1
0%

 
3H

0W
I I

 
U

:" 
V

[R
S

IC
'/'

-I
S

 

.-, ...
 -;:.::.

.:...
. .. 

_
--

--
::

::
:;

:-

c
o

m
m

o
d

o
re

 

... -
c.

 ~
('

''
'H

t.
J 

f·
f.

 
~
[
y
 

ll
.:

.i
 

/
U
"
'
;
:
I
'
)
U
~
 

·i
~1
10
01
02
.8
 

1"
''- .....

 
K

o
u

.(
 

li
t 

I:
.H

(U
 

I 
G

O
 

1 

D
 

C
 5 /0,
 




