
2 1
2 5 9

2 1
2 5 9 2 1
2 5 9 1

4
1

0
1

3

1
4

1
0

1
3

4
*1

n
F

4
*0

.1
u

1
5

0

1
5

0

1
0

k

3
3

n

F
S

T
3

1
2

5

1
0

0

0
.1

u

1
0

0
u

+
5

V
+

5
V

1
0

k
1

0
k

220

1
n

F

0
.1

u
F+

5
V

+
5

V
U

S
B

/L
S

B
R

D C
l

C
l

D
Q

Q

1
0

k

220

2
2

0

2
*F

x

U
1

-7
4

A
C

8
6

U
1

a

U
1

c

U
1

b

U
1

d

8
91
0

12
3

45
6

1
1

1
2

1
3

U
2

a
U

2
b

2 3

1

1
1

1
2

1
3

5
9

20k

U
3

d
U

3
c

U
3

a
U

3
b

+
5

V
+

5
V

+
5

V
+

5
V

1
2

1
3

1
1

1
0

8 9

2
1

3

4
5

6
1

2

3

U
4

a

4
56

U
4

b

9

8

1
0

U
4

c
U

4
d

1
2

1
3

1
1

4
1

3
1

1
0

1
n

F

2
N

2
2

2
2

U
2

-7
4

A
C

7
4

U
3

-7
4

A
C

0
0

U
4

-7
4

A
C

0
0

+
5

V

U
5

U
6 U
7

5
.6

V

+
R

x

+
T

x

U
5

-7
 F

S
T

3
1

2
5

5
.6

V

1
0

0
k

1
0

0
k

1
0

0
k

1
0

0
k

2
.7

k

2
.7

k

2
.7

k

2
.7

k

220220

2
.2

u

2
.2

u

2
.2

u

2
.2

u

U
8

U
9

U
1

0

U
1

1

U
8

-1
1

 N
E

5
5

3
4

U
1

2
a

U
1

2
b

U
1

6
a

U
1

6
b

1
a

1
b

1
c

1
d

2
a

2
c

2
b

2
d

1
a

1
b

1
c

1
d

2
a

2
b

2
c

2
d

P
o

y
ip

h
a

s
e

 n
e
tw

o
rk

P
o

ly
p

h
a

s
e
 n

e
tw

o
rk

+ -
1

0
k

1
0

k

5
1

k

5
1

k

1
n

1
n

2
.2

u

0
.1

u

22k

U
1

3
b

2
2

0
k

4
7

p

U
1

3
, 
U

1
4

 -
 N

E
5

5
3

2

b
a

n
d
 p

a
s
s
 f
ilt

e
r

4
.7

u

1
0

k

1
0

k

+
U

+
U

4
.7

u 0
.1

u

+
U

1
0

0
k

+
T

x

4
7

0
k

20k

0
.1

u

B
F

2
4

5

B
F

2
4

5
4

7
0

k

1
0

k

4
7

0
k

4
7

p 2
2

k

2
2

k
2

.2
u

+
U

220k

2
0

u

0
.1

u

1k

4
7

0
k

0
.1

u

B
C

5
5

7

100k100k

10k

U
1

4
b

+-

+
U

1
0

0
u

0
.1

u

1
0
u

4
7

u

s
p

k

0
.1

u

10

U
1

5

U
1

5
 -

 T
D

A
7

2
3

1

U
1

4
a

+-

2
2

0
k 470k

U
1

4
 -

 N
E

5
5

3
4

1
M

s
-m

e
te

r

1
0

0

1
0

0

1
0

0

1
a

1
b

2
a 2
b

3

a
rw

 g
a

in

a
rw

 z
e

ro

arw tresh

+
T

x

+
T

x

U
1

3
a

+ -

+- + - +-

+ - +- + - +-

U
1

5
b +-

1
0

k
1

0
k

2
.2

u

2
2

k

2
2

k

+
U

1
a 1
b

2
a

2
b

3 +
U

U
1

5
a +-

5
0

k

3
.3

k

2
.2

u

2
2

k

2
2

k

+
U

b
a
n

d
 p

a
s
s
 f
ilt

e
r

U
1

7
b +-

4
7

0
k

2
.2

u

2
2

k

2
2

k

+
U

+
U

2
2

p

1
n

2
.2

u

3
.3

k

3.3k

1
0

u

2
.2

u

1
k

1
n

m
ic

0
.1

u

22k
1k

1
0

0
k

1
3

k

+
U

*
1

0
0

k

1
0

0
k

10k

1 2

3

c
w

/s
s
b

+
U

1
0

0
k

1
0

0
k

U
1

8
a

2
.2

u

k
e

y

56
4

U
1

8
b

20k

0
.1

u

U
1

8
c

1
0

8 9

+
U

+
T

x
+

R
x

+
R

x

+
U

B
C

5
4

7

B
C

5
5

7

1
1

1
2

1
3

U
1

8
d

U
1

7
a

+ -

+
U

2
0

k

2
0
k

4
.7

n
1

0
k

2
2

n

1
.8

k

2.7k

5.6k

51k

0
.1

u
4

7
n

2
2

n

+
R

+
R

2
.4

k
5

.6
k

1
2

k

1
0

k
1

.5
k

+
R

4
7

n
2

2
n

2
.2

n

2
.4

k
5

.6
k

1
2

k

U
1

3
a

+-

4
7

n
2

2
n

2
.2

n

1
.5

k
1

0
k

+
R

+
U

U
1

a

+-
U

1
b

+-
U

2
a

+-

1
a

1
b

2
a

2
b

3

+
R

U
1

, 
U

2
 -

 N
E

5
5

3
2

1
0

u

1
0

n

4
.7

k

1
0

n

6
.8

k

1
0

n

1
0

k

1
0

n

1
5

k

1
0

n

2
2

k

1
0

n

3
3

k

1
0

n

4
7

k

1
0

n

4
.7

k

1
0

n

6
.8

k

1
0

n

1
0

k

1
0

n

1
5

k

1
0

n

2
2

k

1
0

n

3
3

k

1
0

n

4
7

k

1
0

n

4
.7

k

1
0

n

6
.8

k

1
0

n

1
0

k

1
0

n

1
5

k

1
0

n

2
2

k

1
0

n

3
3

k

1
0

n

4
7

k

1
0

n

4
.7

k

1
0

n

6
.8

k

1
0

n

1
0

k

1
0

n

1
5

k

1
0

n

2
2

k

1
0

n

3
3

k

1
0

n

4
7

k

A
B

C
D

E
F

G

A
B

C
D

E
F

G

1
a

1
b

1
c

1
d

2
a

2
b

2
c

2
d

P
o

ly
p

h
a

s
e

 n
e

tw
o

rk

B
a

n
d

 p
a

s
s
 f

ilt
e

r

2
.7

k

2
.7

k

2
.7

k

2
.7

k
220220

4
.7

u

4
.7

u

4
.7

u

4
.7

u
U

1
8

 -
 7

4
0
0

U
1

7
 -

 N
E

5
5

3
2

U
1

2
, 

U
1

6
 -

 N
E

5
5

3
2

to
n

e
1

0
k

0
.1

u

to
n

e

4
7

0
k

1
0

k
*

3
.3

k
*

B
F

2
4

5

B
F

2
4

5

U
0

 -
 7

8
0

5
1

N
4

0
0

7
+

U

0
.1

u
1

0
0

u

P
o

w
e

r 
1

2
-1

4
V

2
0

k

2
0

k

6 1
1 83

3 8 6 1
1

3 3 33 2 2 2 2

666

6

+ -

1
0

k

10k

a
n

t

2

5

1

2
.2

u

10k

1
0

k

6

7

1
0

n

56
7

3

2 3
1

1
0

-2
2

k
1

+ -

4 3
2

5
-8

*

1
0

0
k

1
0

k

2
0

k

2
0

k
4

.7
u

0
.1

u

4
.7

-1
0

u

100k

n
a

ra
s
ta

n
ie

o
p

a
d

a
n

ie

10k

0
.1

u

5
1

k

2
2

n

2
2

0
k

4
.7

n
1

23

J
e

ś
li 

n
e

 p
o

d
a
n

o
 t

y
p

u
 d

io
d

y
 

n
a

le
Ŝ
y
 u

Ŝ
y
ć
 1

N
4

1
4

8

0
.1

u
0

.1
u

0
.1

u
2

.2
u

2
0

k
2

0
k

7

56

1

2 3

6 5
7

3 2

1 7

6 5
3

3 2

1

7
6 5

1
18 6

0
.1

u

0
.1

u

c
w

 d
e

la
y
 t
im

e

B
C

5
4

7

0
.1

u

1
k

1
n

1
3

.5
V

1
2

.9
V

5
.0

8
V

6
.1

8
V

1
2

.9
V

s
z
u

m
5

m
V

p
p


