
�
��

��
��
�
��
�	


�
��


�
��

�

��

�


�
��

�

C
h

an
g

es
 w

it
h

 r
es

p
ec

t 
to

 N
o

te
 2

00
0-

05
3

• 
6 

cm
 s

tr
ip

s 
in

st
ea

d 
of

 3
 c

m
  (

co
st

 o
pt

im
iz

at
io

n)
• 

A
ll 

ga
ps

 s
am

e 
si

ze
 (

st
an

da
rd

iz
at

io
n)

S
en

si
tiv

e 
ar

ea
 d

ef
in

ed
 b

y 
gr

ap
hi

te
 p

ai
nt

• 
G

aA
s 

di
sc

ar
de

d 
in

 fa
vo

r 
of

 C
M

S
 c

hi
p 

fo
r 

F
/E

�
��

��
�
��

���
	�


��
��
�

��
��

�

��
��

��
��

���

O
n

g
o

in
g

/p
la

n
n

ed
 t

es
ts

•
A

ge
in

g 
at

 G
IF

 (
Ja

nu
ar

y 
�

 J
un

e)
• 

6 
cm

 s
tr

ip
s

• 
no

n-
oi

le
d 

ga
ps



��
��

�
��

��
��

���
��

��
���

���
�	

���
���

���
�


�
� 

��
��!

�"
�#�

�$
�%

��
��

��
� 

&�
��

��
��

� 

��
�'

��
(��

�!
()

�
��

*�
�

���
��

��
�	


��
���

��
��


��

��
��

��
��

	
�

���
���

��
��

��
��

��
���

��
��

��
��

��
���

�

+�
���

���
	��

��
��

$��
,&

%�
	�

(�	
�!

(-�
�%

�.
��

!�
�(
��

��
��

��
��(

��
�

L
o

g
ic

al
p

ad



��
��

�
��

��
��

���
��

��
���

���
�	

���
���

���
�
�


�
� 

��
��!

�"
�#�

�$
�%

�/
�&

��
��

�%
�'

�%
(��

�!
()

�
��

*�
�

���
��

��
�	


��
���

��
��


��

���
��

��
	

�
���

���
��

��
��

��
��

���
��

��
��

��
�

���
��

+�
���

���
	��

��
���

�$�
��0

��
	�

(�	
�!

(-�
0�

�&
�!
��

(�
���

�
��

��
�(

�!
���

��
���

!(
��

�

L
o

g
ic

al
p

ad



�
�

��
��

��
��

�

��
�
�

�
��

��
�
��

���
	�


��
��
�

��
��

�

•
A

l-
p

o
ly

 s
an

d
w

ic
h

•
H

V
 c

o
n

n
ec

ti
o

n
•

G
as

-g
ap

•
S

ig
n

al
 c

o
n

n
ec

to
rs

•
S

p
ac

in
g

 b
u

tt
o

n
•

S
tr

ip
 p

la
n

es
•

A
l b

o
x



�
�

��
�
�
��
��

��
��
�

�
��

��
�
��

���
	�


��
��
�

��
��

�

C
h

am
b

er
s:

 4
80

 �
 9

60
 g

as
-g

ap
s

B
ak

el
it

e:
 9

60
x1

 m
2  
�

1 
w

ee
k 

p
ro

d
u

ct
io

n
 t

im
e

R
es

is
tiv

ity
 m

ea
su

re
m

en
t i

n 
fa

ct
or

y 
(C

M
S

 fa
ci

lit
y)

G
as

-g
ap

 p
ro

d
u

ct
io

n
: 

in
d

u
st

ry
 (

G
T

) 
al

so
 fi

rs
t H

V
 c

he
ck

D
et

ec
to

r 
as

se
m

b
ly

 a
n

d
 t

es
t:

 in
 F

I a
n

d
 R

M
2

I-
V

 c
ha

ra
ct

er
is

tic
 o

f g
as

-g
ap

s 
ch

am
be

r 
as

se
m

bl
y 

(s
tr

ip
 p

la
ne

s,
 e

xt
er

na
l p

an
el

s)
in

st
al

la
tio

n 
of

 e
le

ct
ro

ni
cs

 b
oa

rd
s

co
sm

ic
 r

ay
 te

st

ρ 
= 

(8
 G

 
2)

 1
09  

Ω
 c

m
 

D
at

ab
as

e



��
�

�

��
��

�
��
�

�
��

��
�
��

���
	�


��
��
�

��
��

�

��
��

��
��

���
B

as
el

in
e 

ch
o

ic
e:

 C
M

S
 B

iC
M

O
S

 c
h

ip

T
ec

h
n

o
lo

g
y

0.
8 

u
m

 B
iC

M
O

S
D

im
en

si
o

n
s

2.
9x

2.
6 

m
m

In
p

u
t 

im
p

ed
an

ce
15

 o
h

m
D

yn
am

ic
 r

an
g

e
20

 f
C

 -
 2

0 
p

C
C

h
ar

g
e 

se
n

si
ti

vi
ty

1 
m

V
/f

C
B

an
d

w
id

th
90

 M
H

z
D

ea
d

 t
im

e
50

 n
s

P
ro

to
ty

p
e 

b
o

ar
d

u
se

d
 in

 b
ea

m
 t

es
ts

 (
8 

ch
)

F
in

al
 b

o
ar

d
 w

ill
 b

e 
16

 c
h

R
eg

io
n

 II
I:

 6
 b

o
ar

d
s/

ch
am

b
er

 �
 5

76
 b

o
ar

d
s

R
eg

io
n

 IV
: 

3 
b

o
ar

d
s/

ch
am

b
er

 �
 1

15
2 

b
o

ar
d

s

L
V

D
S

 o
u

tp
u

t



��
�

�

��
��

�
��
��
��

�

��
�


��
�

�
��

��
�
��

���
	�


��
��
�

��
��

�

��
��

��
��

���



�
��

��
�
��

���
	�


��
��
�

��
��

�R
m

s 
n

o
is

e 
2 

- 
3 

fC

T
im

e 
Ji

tt
er

 <
 0

.2
 n

s

C
h

an
n

el
-t

o
-c

h
an

n
el

 
d

el
ay

 s
p

re
ad

 0
.3

5 
n

s



�
�
��
��

�

�

�
��

��
�
��

���
	�


��
��
�

��
��

�

��
��

��
��

���
96

0 
H

V
 a

n
d

 L
V

 s
u

p
p

lie
s 

ar
e 

n
ee

d
ed

C
A

E
N

 s
ys

te
m

 w
it

h
 D

is
tr

ib
u

to
r 

B
o

xe
s

E
ac

h
 D

B
 h

as
 2

 H
V

 a
n

d
 4

 L
V

 o
u

tp
u

ts
H

V
: 

u
p

 t
o

 1
2 

kV
/1

 m
A

L
V

: 
7V

/1
A

U
se

 1
 H

V
 c

h
an

n
el

 t
o

 p
o

w
er

 2
 g

as
-g

ap
s

ec
ah

 c
h

am
b

er
 w

ill
 h

av
e 

in
d

ep
en

d
en

t
su

p
p

lie
s 

fo
r 

th
e 

2 
g

ap
s

P
la

te
au

 o
f 

g
ap

s 
m

u
st

 m
at

ch
 c

lo
se

ly
!

x 
ax

is

H
V

H
V

be
am

 a
xi

s



�
 �

�!
"

�
�
"
��

�

�

G
IF

 t
es

t:
 s

ta
rt

ed
 J

an
. 1

5,
 t

o
 b

e 
co

n
ti

n
u

ed
 u

p
 t

o
 J

u
n

e
�
�0

.1
2 

C
 c

m
-2

/m
o

n
th

 �
�4

 L
H

C
b

 y
ea

rs
 p

o
ss

ib
le

 in
 6

 m
o

n
th

s
( 

b
ad

 G
IF

 d
u

ty
 c

yc
le

: 
u

p
 t

o
 n

o
w

 o
n

ly
 0

.1
5 

C
 c

m
-2

  )

�
��

��
�
��

���
	�


��
��
�

��
��

�

��
��

��
��

���
A

g
ei

n
g

 in
 L

H
C

b
 (w

ith
 s

af
et

y 
fa

ct
or

s)

J 
= 

18
 n

A
 c

m
-2

 

10
-y

ea
r 

fl
u

en
ce

 Φ
 =

 6
 1

010
 c

m
-2

30
 p

C
/a

va
la

n
ch

e 
�
�1

.8
 C

 c
m

-2
 in

 1
0 

ye
ar

s

C
M

S
 t

es
t

0.
2 

C
 c

m
-2

A
T

L
A

S
 t

es
t

0.
3 

C
 c

m
-2



�
��

��
�
��

���
	�


��
��
�

��
��

�

R
P

C
 u

n
d

er
 t

es
t

1 
m

et
er

A
 s

ec
o

n
d

 e
q

u
al

 R
P

C
is

 m
o

n
it

o
re

d
 a

s 
a

re
fe

re
n

ce

B
o

th
 R

P
C

 w
er

e 
p

re
vi

o
u

ls
y 

m
ea

su
re

d
 o

n
 t

es
t 

b
ea

m
.

T
h

ey
 w

ill
 b

e 
m

ea
su

re
d

 a
g

ai
n

 in
 A

p
ri

l a
n

d
 in

 J
u

n
e 

to
 c

h
ec

k 
an

y
ch

an
g

e 
in

 p
er

fo
rm

an
ce

.

ρ 
= 

9 
10

9  
Ω

 c
m

(o
ile

d
)

G
as

 m
ix

tu
re

:
95

%
 C

2H
2F

4

4%
 I-

C
4H

10
 

1%
 S

F
6

0.
5x

0.
5 

m
2



�
��

��
�
��

���
	�


��
��
�

��
��

�

��
��

��
��

���

�
 �

�!
"

�
�
"
��

�

�

D
u

ty
 c

yc
le

 a
b

o
u

t 
50

%



�
 �

�!
"

�
�
"
��

�

�

�
��

��
�
��

���
	�


��
��
�

��
��

�

��
��

��
��

���

Ir
ra

d
ia

te
d

 R
P

C
R

ef
er

en
ce

 R
P

C



�
��

��
�
��

���
	�


��
��
�

��
��

�



!
�
�
�
��
�
��

D
R

P
C

 5
0x

50
 c

m
2,

 te
st

ed
 in

 1
99

9
T

he
 g

ap
s 

w
er

e 
po

w
er

ed
 in

 p
ar

al
le

l
T

he
 c

ur
re

nt
 I

 is
 th

e 
av

er
ag

e 
pe

r 
ga

p

�
��

��
�
��

���
	�


��
��
�

��
��

�

��
��

��
��

���

��
��
��

��
��

�	

��

��
�

��
��
��

�

��
��

��
��

	

�	
�
�

��
��

��
��

��
��

��
��

�
��
��

��
�
�

L
in

se
ed

 o
il 

o
n

 b
ak

el
it

e  
im

p
ro

ve
s

•
N

o
is

e 
(l

es
s 

lo
ad

 o
n

 t
ri

g
g

er
)

•
D

ar
k 

cu
rr

en
t 

(l
es

s 
ag

ei
n

g
)

m
ak

es
 c

o
n

st
ru

ct
io

n
 m

o
re

 c
ri

ti
ca

l



�
��

��
�
��

���
	�


��
��
�

��
��

�

P
la

te
au

  f
ro

m
 1

 k
H

z/
cm

2



�
��

��
�
��

���
	�


��
��
�

��
��

�

�
 �

�!
�
�#

$
��
��

�
%�

��

�
��

�

&

'
��

(�
��

��

�

��
�
��

�
%�

�
�
��

��

�
�'

�
�

&

N
o

te
: 

R
P

C
 a

re
a=

0.
25

 m
2



�
��

�

��
�
��
�
�
��

�
�
�
��
��
"
"

�

�
��

��
�
��

���
	�


��
��
�

��
��

�

20
0 

H
z/

cm
2

20
0 

H
z/

cm
2



O
il 

vs
. n

o
n

-o
il:

cu
rr

en
t 

an
d

 n
o

is
e 

o
k 

w
it

h
o

u
t 

o
il.

 H
o

w
ev

er
 w

e 
fa

vo
r 

a 
so

lu
ti

o
n

 w
it

h
o

u
t 

o
il.

M
ile

st
o

n
es

: 
b

y 
O

ct
o

b
er

 p
ro

ve
 t

h
at

:
•

th
e 

cu
rr

en
t d

en
si

ty
 c

an
 b

e 
ke

pt
 b

el
ow

 �
��
��
��

�
��
��

�µ
A
��

�
�

��
��
� 
� 
!�


�
!�
�"
"�
��
��

�
�#

�
$

��
��
��


	
��
� 
��
��
 �

��
��
%�
��
��
�&
�'

��
��

��
(�
��

�
�   

(c
an

 b
e 

ha
nd

le
d

sa
fe

ly
 b

y 
th

e 
tr

ig
ge

r)

�
��

��
�
��

���
	�


��
��
�

��
��

�

N
ew

 m
el

am
in

ic
 b

ak
el

it
e 

p
la

te
s 

w
it

h
o

u
t 

o
il 

to
 b

e 
te

st
ed

 s
o

o
n

C
o

n
cl

u
si

o
n

s

A
g

ei
n

g
:

T
es

t 
to

 b
e 

co
n

ti
n

u
ed

 u
p

 t
o

 t
h

e 
en

d
 o

f 
th

e 
ye

ar

M
ile

st
o

n
es

: J
u

n
e 

an
d

 D
ec

em
b

er


