
T
IT

L
E

F
IL

E
:

R
E

V
.:

P
A

G
E

:

D
A

T
E

:

D
R

A
W

N
 B

Y
: 

P
h

a
s
e

n
d

e
te

k
to

r−
A

tl
a

s

p
h

a
s
e

n
d

e
te

k
to

r−
a

tl
a

s
.s

c
h

1
.0 1

3

2
0

.0
1

.2
0

1
0

−
<

(k
m

k
)>

−

1
U

2
U

3
D

4
D

7
R

6
V

5
V

e
e

8
V

c
c

U
4

MCH12140

S
O

8

U
1

E
R

A
−

5
S

M
+

M
IN

IC
IR

C
U

IT
S

_
M

M
IC

L
1

1
0

0
u

H
1
8
1
2

1
n

0
8
0
5

C
2

0
8
0
5

R
2

1
5

0
R

1
n

0
8
0
5

C
1

0
8
0
5

R
1

5
0

R

C
O

N
N

1
S

M
A

, 
v
e

rt
ic

a
l

S
M

A
_
V

E
R

T

+
5

V

U
3

E
R

A
−

5
S

M
+

M
IN

IC
IR

C
U

IT
S

_
M

M
IC

L
3

1
0

0
u

H
1
8
1
2

1
n

0
8
0
5

C
5

0
8
0
5

R
7

1
0

0
R

1
n

0
8
0
5

C
4

0
8
0
5

R
6

5
0

R

C
O

N
N

2
S

M
A

, 
v
e

rt
ic

a
l

S
M

A
_
V

E
R

T

+
5

V

U
5

E
R

A
−

5
S

M
+

M
IN

IC
IR

C
U

IT
S

_
M

M
IC

L
4

1
0

0
u

H
1
8
1
2

1
n

0
8
0
5

C
6

0
8
0
5

R
5

7
1

0
0

R

+
5

V

1
0

0
n

0
8
0
5

C
7

0
8
0
5

R
4

2
7

k

+
5

V

0
8
0
5

R
9

2
7

k

+
5

V
+

5
V

0
8
0
5

R
8

4
7

0
R

R
1

1
3

3
0

R

0
8
0
5

R
1

6
3

3
0

R

0
8
0
5

R
2

0
1

k
2

0
8
0
5

R
1

0
4

7
0

R

0
8
0
5

0
8
0
5

R
1

2
4

7
0

R
0
8
0
5

R
1

5
4

7
0

R

R
1

3
3

3
0

R

0
8
0
5

R
1

8
3

3
0

R

0
8
0
5

1
n

0
8
0
5

C
1

0

1
n

0
8
0
5

C
1

31
n

0
8
0
5

C
9

U
7

L
M

H
6

6
0

9
S

O
8

M
1

H
a

m
m

o
n

d
, 

1
5

9
0

Q
B

K
B

O
X

_
H

A
M

M
O

N
D

_
1
5
9
0
Q

U
9

L
M

H
6

6
0

9
S

O
8

0
8
0
5

R
2

3
1

k

x
x
x

0
8
0
5

C
4

4

0
8
0
5

R
2

6
4

7
0

R

1
0

0
n

0
8
0
5

C
1

51
0

0
n

0
8
0
5

C
1

1

U
8

L
M

H
6

6
0

9
S

O
8

o
p
a
m

p

+
U

b

−
U

b
U

8

1
0

0
n

0
8
0
5

C
1

81
0

0
n

0
8
0
5

C
1

6

o
p
a
m

p

+
U

b

−
U

b

U
9

U
1

6
O

P
2

7
S

O
8

0
8
0
5

R
2

8
1

0
k

0
8
0
5

R
3

0
1

0
kx
x
x

0
8
0
5

C
3

3

0
8
0
5

R
3

3
1

0
k

1
0

0
n

0
8
0
5

C
2

51
0

0
n

0
8
0
5

C
1

9

U
1

3
L

M
H

6
6

0
9

S
O

8

0
8
0
5

R
2

7
1

k
0
8
0
5

R
2

9
1

k

x
x
x

0
8
0
5

C
3

2

0
8
0
5

R
3

2
1

k

1
0

0
n

0
8
0
5

C
2

81
0

0
n

0
8
0
5

C
2

6

o
p
a
m

p

+
U

b

−
U

b
U

1
3

C
O

N
N

4
S

M
A

, 
v
e

rt
ic

a
l

B
N

C
_
V

E
R

T
3

0
8
0
5

R
3

1
1

0
k

R
2

2

0
8
0
5

1
k
2

5
G

N
D

6
S

W
1

7
S

B

8
in

3
S

W
2

2
V

c
c

1
in

4
o
u
t

U
6

MC12093

S
O

8

1
3 +
U

b

5G
N

D

44

−
U

b
s
w

it
c
h

4
x
 a

n
a
lo

g

1
2 V

L
U

1
4

A
D

1
3

1
2

S
O

1
6

32
1

U
1

4
s
lo

t=
1

1
4

1
5

1
6

U
1

4
s
lo

t=
4

1110
9U

1
4

s
lo

t=
3

1
0

0
n

0
8
0
5

C
3

4

1
0

0
n

0
8
0
5

C
3

0

+
5

V

0
8
0
5

R
1

9
1

0
0

R

1
0

0
n

0
8
0
5

C
1

7

+
5

V

0
8
0
5

R
1

4
1

0
0

R

+
5

V

+
5

V

1
0

0
n

0
8
0
5

C
1

4

X
X

X
0
8
0
5

C
2

3

0
8
0
5

R
2

1
1

0
0

R

(x
x
x
)

0
8
0
5

C
2

7

C
O

N
N

6
S

M
A

, 
v
e

rt
ic

a
l

S
M

A
_
V

E
R

T

C
O

N
N

7
J
0

1
0

0
1

A
1

9
4

4
B

N
C

_
V

E
R

T
3

U
1

1
L

M
H

6
6

0
9

S
O

8

o
p
a
m

p

+
U

b

−
U

b
U

1
1

C
O

N
N

5
S

M
A

, 
v
e

rt
ic

a
l

B
N

C
_
V

E
R

T
3

lo
o
p
 f

ilt
e
r

s
ig

n
a
l

re
fe

re
n
c
e

1
0

0
n

0
8
0
5

C
1

21
0

0
n

0
8
0
5

C
8

o
p
a
m

p

+
U

b

−
U

b
U

7

p
h
a
s
e
 o

u
t

fa
s
t 

o
u

t

m
o
n
it
o
r

fa
s
t 

o
u
t

p
h
a
s
e

m
o
n
it
o
r

d
iv

id
e
r

p
h
a
s
e

d
e
te

c
to

r

in
te

g
ra

to
r

−
5

V
−

5
V

−
5

V
−

5
V

−
5

V
−

5
V

+
5

V
+

5
V

+
5

V
+

5
V

+
5

V
+

5
V

U
1

5
L

M
H

6
6

0
9

S
O

8
0
8
0
5

R
3

6
4

7
0

R

0
8
0
5

R
3

5
4

7
0

R

0
8
0
5

R
3

8
4

7
0

R

0
8
0
5

R
2

4
1

k

1
0

0
n

0
8
0
5

C
3

11
0

0
n

0
8
0
5

C
2

9

o
p
a
m

p

+
U

b

−
U

b
U

1
5

−
5

V

+
5

V

H
4

D
3

.2
m

m

h
o
le

_
m

3

H
3

D
3

.2
m

m

h
o
le

_
m

3

H
2

D
3

.2
m

m

h
o
le

_
m

3

H
1

D
3

.2
m

m

h
o
le

_
m

3

(x
x
x
)

0
8
0
5

C
3

D
5

B
A

T
6

4
−

0
4

S
O

T
2
3

+
5

V

D
4

B
A

T
6

4
−

0
4

S
O

T
2
3

+
5

V

D
7

B
A

T
6

4
−

0
4

S
O

T
2
3

+
5

V

D
8

B
A

T
6

4
−

0
4

S
O

T
2
3

+
5

V

0
8
0
5

R
3

7
5

0
R

0
8
0
5

R
4

0
5

0
R

0
8
0
5

R
4

1
5

0
R

1
3 +
U

b

5G
N

D

44

−
U

b
s
w

it
c
h

4
x
 a

n
a
lo

g

1
2 V

L
U

2
D

G
2

1
1

S
O

1
6

1
0

0
n

0
8
0
5

C
3

7

1
0

0
n

0
8
0
5

C
3

5

−
5

V

+
5

V

1
3 +
U

b

5G
N

D

44

−
U

b
s
w

it
c
h

4
x
 a

n
a
lo

g

1
2 V

L
U

1
0

D
G

2
1

1
S

O
1
6

3
2

1U
1

0
s
lo

t=
1

enable_int

1
2 3

S
2

1
x
 u

m
E

L
E

D
IS

_
2
B

1
1

+
5

V

D
1

B
A

T
6

4
−

0
4

S
O

T
2
3

+
5

V

D
2

B
A

T
6

4
−

0
4

S
O

T
2
3

+
5

V

D
6

B
A

T
6

4
−

0
4

S
O

T
2
3

+
5

V

e
n
a
b
le

fa
s
t 

o
u
t

e
n

a
b

le
_

fa
s
t_

o
u

t

0
8
0
5

R
3

1
0

0
k

−
5

V

−
5

V

−
5

V

−
5

V

−
5

V

−
5

V

D
1

1
B

Z
V

5
5

−
C

3
V

3
S

O
T

2
3

D
1

2
B

Z
V

5
5

−
C

3
V

3
S

O
T

2
3

3
2

1
U

2
s
lo

t=
1

0
8
0
5

R
4

4
1

0
k

D
9

B
A

T
6

4
−

0
4

S
O

T
2
3

+
5

V

1
2 3

S
3

1
x
 u

m
E

L
E

D
IS

_
2
B

1
1

+
5

V

0
8
0
5

R
3

4
1

0
k

e
n

a
b

le
_

p
h

a
s
e

_
o

u
t

0
8
0
5

R
5

5
1

k

1
4

1
5

1
6

U
2

s
lo

t=
41
1

1
0

9
U

2
s
lo

t=
3

6
7

8
U

2
s
lo

t=
2

+
5

V

s
ig

n
_

p
h

a
s
e

_
o

u
t

+
5

V

−
5

V

D
1

0
B

A
T

6
4

−
0

4
S

O
T

2
3

1
1

1
0

9
U

1
0

s
lo

t=
3

1
4

1
5

1
6

U
1

0
s
lo

t=
4

6
7

8

U
1

0
s
lo

t=
2

+
5

V

s
ig

n
_

fa
s
t_

o
u

t

−
5

V

D
1

3
B

A
T

6
4

−
0

4
S

O
T

2
3

+
5

V

D
3

B
A

T
6

4
−

0
4

S
O

T
2
3

+
5

V

−
5

V

U
1

2
L

M
H

6
6

0
9

S
O

8

0
8
0
5

R
1

7
1

0
k 0
8
0
5

R
4

2
4

7
0

R

0
8
0
5

R
3

9
1

0
k

0
8
0
5

R
4

3
1

k

p
ro

p
o
rt

io
n
a
l

5

9

4

8

3

7

2

6

1

s
h

ie
ld

C
O

N
N

3

S
U

B
D

9
_
m

a
le

_
v
e
rt

S
U

B
D

9
 m

a
le

 v
e

rt
ic

a
l

1
0

0
n

0
8
0
5

C
3

81
0

0
n

0
8
0
5

C
2

0

o
p
a
m

p

+
U

b

−
U

b
U

1
2

−
5

V

+
5

V

J
3

J
M

P
_
S

M
D

s
ig

n
_

p
h

a
s
e

_
o

u
t

e
n

a
b

le
_

p
h

a
s
e

_
o

u
t

s
ig

n
_

fa
s
t_

o
u

t

e
rr

o
r_

s
ig

n
a

l
s
ta

tu
s

GND

−5V

+5V

p
h

a
s
e

n
d

e
te

k
to

r−
a

tl
a

s
_

s
ta

tu
s
.s

c
h

d
e
te

k
to

r−
s
ta

tu
s

+
8

V
+

5
V

GND

−
5

V

−
8

V

s
c
re

e
n

p
h

a
s
e

n
d

e
te

k
to

r−
a

tl
a

s
_

s
u

p
p

ly
.s

c
h

s
u
p
p
ly

−
5

V
+

5
V

+5V

−5V

s
ta

tu
s

e
rr

o
r_

s
ig

n
a

l

1
−

V

2
G

N
D

3
+

V

X
L

R
−

3
p

in
C

O
N

N
9

X
L
R

3
_
3
P

IN
_
c

+
8

V

s
c
re

e
n

−
8

V

5
4 S

4

C
O

P
A

L
 C

H
S

−
0

4
S

O
8

s
lo

t=
4

x
x
x

0
8
0
5

C
4

3
6

3 S
4

C
O

P
A

L
 C

H
S

−
0

4
S

O
8

s
lo

t=
3

x
x
x

0
8
0
5

C
2

4
7

2 S
4

C
O

P
A

L
 C

H
S

−
0

4
S

O
8

s
lo

t=
2

x
x
x

0
8
0
5

C
2

2
8

1 S
4

C
O

P
A

L
 C

H
S

−
0

4
S

O
8

s
lo

t=
1

5
4

S
5

C
O

P
A

L
 C

H
S

−
0

4
S

O
8

s
lo

t=
46

3

S
5

C
O

P
A

L
 C

H
S

−
0

4
S

O
8

s
lo

t=
37

2

S
5

C
O

P
A

L
 C

H
S

−
0

4
S

O
8

s
lo

t=
28

1

S
5

C
O

P
A

L
 C

H
S

−
0

4
S

O
8

s
lo

t=
1

0
8
0
5

R
4

8
1

k

0
8
0
5

R
4

7
1

k

0
8
0
5

R
4

6
1

k

0
8
0
5

R
4

5
1

k

x
x
x

0
8
0
5

C
4

5
1

2 3

S
1

1
x
 u

m
E

L
E

D
IS

_
2
B

1
1

1

2

C
O

N
N

8
X

X
X

P
S

_
1
x
2
P

IN

s
ta

tu
s

J
2

J
M

P
_
2
P

IN

J
u
m

p
e
r

1
23

S
6

1
x
 u

m
E

L
E

D
IS

_
2
B

1
1

0
8
0
5

R
2

5
1

0
k

+
5

V

1
0

0
n

0
8
0
5

C
4

0

1
0

0
n

0
8
0
5

C
3

9

−
5

V

+
5

V

p
re

a
m

p
 s

ig
n
a
l

p
re

a
m

p
 r

e
fe

re
n
c
e

c
h
o
s
e
 s

ig
n

fa
s
t 

o
u
t

c
h
o
s
e
 s

ig
n

p
h
a
s
e
 o

u
t

e
n
a
b
le

p
h
a
s
e
 o

u
t

J
5

J
M

P
1
x
3
P

IN

0
8
0
5

R
5

0
1

0
k

0
8
0
5

R
4

9
1

0
k

+
5

V

J
6

J
M

P
1
x
3
P

IN

0
8
0
5

R
5

2
1

0
k

0
8
0
5

R
5

1
1

0
k

+
5

V

S
7

T
y
c
o
_
F

S
M

J

T
Y

C
O

 F
S

M
J

re
s
e
t

in
te

g
ra

to
r

loop amplification

integration time

d
iv

id
e

_
c
o

n
tr

o
l

d
iv

id
e

_
c
o

n
tr

o
l

0
8
0
5

R
5

3
5

0
R

1
0

0
n

0
8
0
5

C
3

61
0

0
n

0
8
0
5

C
2

1

o
p
a
m

p

+
U

b

−
U

b
U

1
6

−
5

V

+
5

V

1
0

0
n

0
8
0
5

C
4

2

1
0

0
n

0
8
0
5

C
4

1
+

5
V

0
8
0
5

R
5

4
1

0
0

R6
1

3

U
1

7
D

G
4

6
7

T
S

O
P

6

5 +
U

b

4G
N

D

22

−
U

b
s
w

it
c
h

a
n
a
lo

g
U

1
7

−
5

V

e
n

a
b

le
_

in
t

e
n

a
b

le
_

fa
s
t_

o
u

t

H
7

D
3

.2
m

m

h
o
le

_
m

3

H
6

D
3

.2
m

m

h
o
le

_
m

3

H
8

D
3

.2
m

m

h
o
le

_
m

3

H
5

D
3

.2
m

m

h
o
le

_
m

3

x
x
x

0
8
0
5

C
4

6

0
8
0
5

R
5

4
7

R

1
0

0
n

0
8
0
5

C
4

7
1

0
0

n
0
8
0
5

C
4

8

0
8
0
5

R
5

6
4

7
R

0
8
0
5

R
5

8
4

7
R

1
0

0
n

0
8
0
5

C
4

9

re
m

o
v
e

 R
1

4
 t

o
 d

iv
id

e
 b

y
 4

re
m

o
v
e

 R
1

4
 a

n
d

 R
1

9
 t

o
 d

iv
id

e
 b

y
  

8



T
IT

L
E

F
IL

E
:

R
E

V
.:

P
A

G
E

:

D
A

T
E

:

D
R

A
W

N
 B

Y
: 

P
h
a
s
e
n
d
e
te

k
to

r−
A

tl
a
s
, 
S

ta
tu

s

p
h

a
s
e

n
d

e
te

k
to

r−
a

tl
a

s
_

s
ta

tu
s
.s

c
h

v
0

.2 2
3

0
4

.1
1

.0
9

−
<

(k
m

k
)>

−

e
rr

o
r_

s
ig

n
a
l

D
2
0
2

L
E

D
_
3
M

M

L
E

D
−

g
re

e
n

D
2
0
1

L
E

D
_
3
M

M

L
E

D
−

re
d

0
8
0
5

R
2
0
7

1
M

0
8
0
5

R
2
0
6

1
0
k

D
2
0
0

L
E

D
_
3
M

M

L
E

D
−

re
d

0
8
0
5

R
2
0
3

1
M

0
8
0
5

R
2
0
1

1
0
k

0
8
0
5

R
2
0
0

1
0
0
k

0
8
0
5

R
2
0
5

1
0
0
k

0
8
0
5

R
2
0
2

2
0
k

0
8
0
5

R
2
0
9

1
0
k

0
8
0
5

R
2
1
1

1
0
0
k

0
8
0
5

R
2
1
3

1
0
0
k

0
8
0
5

R
2
1
2

1
0
k

0
8
0
5

R
2
1
4

4
k
7

0
8
0
5

R
2
1
0

4
k
7

0
8
0
5

R
2
0
8

1
k

0
8
0
5

R
2
0
4

4
k
7

s
ta

tu
s

U
2
0
1

O
P

0
7

S
O

8

p
o

s
it
iv

e
 

e
rr

o
r

n
e

g
a

ti
v
e

e
rr

o
r

n
e

a
r 

z
e

ro

e
rr

o
r

e
rr

o
r_

s
ig

n
a
l

1
0
0
n

0
8
0
5

C
2
0
2

1
0
0
n

0
8
0
5

C
2
0
0

1
0
0
n

0
8
0
5

C
2
0
3

1
0
0
n

0
8
0
5

C
2
0
1

2
x8 4

U
2
0
0

L
M

3
9
3

S
O

8

1

2
−

3
+

s
lo

t=
1

U
2
0
0

S
O

8

7

6
−

5
+

s
lo

t=
2

U
2
0
0

S
O

8

o
p
a
m

p

+
U

b

−
U

b

U
2
0
1−

5
V

+
5
V

+
5
V

+
5
V

+
5
V

−
5
V

−
5
V

D
2
0
3

B
A

T
6
4
−

0
4

S
O

T
2
3

−
5
V

+
5
V

s
ta

tu
s

−5V

+5V

−
5
V

G
N

D

+
5
V

+
5
V

+
5
V



T
IT

L
E

F
IL

E
:

R
E

V
.:

P
A

G
E

:

D
A

T
E

:

D
R

A
W

N
 B

Y
: 

P
h
a
s
e
n
d
e
te

k
to

r-
A

tl
a
s
, 
S

u
p
p
ly

p
h

a
s
e

n
d

e
te

k
to

r_
a

tt
la

s
_

s
u

p
p

ly
.s

c
h

v
0

.2 3
3

0
3

.1
1

.0
9

-<
(k

m
k
)>

-

3
O

U
T

2G
N

D

1
IN

U
3
0
0

T
O

2
2
0
_
L
A

Y

7
8
0
5

1
0
n

0
8
0
5

C
3
0
3

+

C
3
0
1

e
lk

o
_
R

M
3
5
_
D

8

3
3
0
µF
/1

6
V

+
5
V

1
u

0
8
0
5

C
3
0
0

D
3
0
1

1
N

4
1
4
8

d
io

_
1
2
1
0

D
3
0
0

1
N

4
0
0
1

d
io

_
1
8
1
2

3
O

U
T

1 G
N

D

2
IN

U
3
0
1

T
O

2
2
0
_
L
A

Y

7
9
0
5

1
0
n

0
8
0
5

C
3
0
4

+

C
3
0
5

e
lk

o
_
R

M
3
5
_
D

8

3
3
0
µF
/1

6
V

-5
V

1
u

0
8
0
5

C
3
0
2

D
3
0
3

1
N

4
1
4
8

d
io

_
1
2
1
0

D
3
0
2

1
N

4
0
0
1

d
io

_
1
8
1
2

G
N

D
J
3
0
0

J
M

P
_
S

M
D

D
3
0
4

1
N

4
0
0
1

d
io

_
1
8
1
2

D
3
0
5

1
N

4
0
0
1

d
io

_
1
8
1
2

+
/-

 5
V

 s
u
p
p
ly

+
5
V

G
N

D

-5
V

+
8
V

s
c
re

e
n

-8
V


