
20.07.14 21:40  /home/michael/eagle/funktionsgenerator/funktionsgenerator_xr2206.sch (Sheet: 1/1)

10k

2k
5

2k
5

V
-

1k 1k

25k

25k

500

1N
40

04
1N

40
04

DBL205G

2200u

2200u

GND
GND

+15V

-15V

35701331

35701331

35701331

35701331

35701331

35701331

35701331

35701331

35701331

35701331

B
A

V
19

B
A

V
19

B
A

V
19

B
A

V
19

B
A

V
19

BSS138 BSS138 BSS138 BSS138 BSS138

GND

GND

100n

op
tio

na
l/2

pF

35701331

B
A

V
19

BSS138

35701331

B
A

V
19

BSS138

35701331

35701331

50

300

10p

GND

1-227161-0

GND

2x18V, 24VA

BUF634T

+15V

-15V

LM6171U

LM6171U

2N7002 2N7002 2N7002 2N70022N7002

GND GND

V
+

V
+

V
+

V
-

V
-

V
-

GNDGND

V
+

V
+

GND

GND GND

V
-

GND

-1
5V

-1
5V

+1
5V

+1
5V

G
N

D

G
N

D
G

N
D

G
N

D

-1
5V

+1
5V

GND GND

10
k

10
k

-1
5V

+1
5V

10u 1u

GND GND GND GND GND

10n 1n

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k1k

5

1k
5

1k
5

1k
5

1k
5

1k
15

1k
15

1k
15

1k
15

1k
15

1k
15

1k
15

1k

1k 1k

+5
V

+5V

+5V

-5V

-5
V

-5V

MC14106BDG

GND

-5
V

-5
V

-5V

-5V

+5
V

-5
V

10
k

GND

25k

35701331
B

A
V

19

BSS138

10
0k

1k
15

35
70

13
31

51
0

7805TV7815TV

V+

V-

1N
40

04
1N

40
04

GND

V
-

-5
V

-5
V

-5
V

-5
V

-5
V

G
N

D

3k910k

10k 10k

G
N

D3k910k

10k 10k

PESD5V0S1UB

BSS138 BSS138 BSS138 BSS138

10
0k

10
0k

10
0k

10
0k

-5
V

-5
V

-5
V

-5
V

7414D

7414D

7414D

7414D

7414D

7414D

10k

50 >1/2W

PESD5V0S1UB

-5
V

+5
V

GND

+5
V

330n 100n

2.22

1u

330n 100n

2.2u 1u

10
n

10
n

10
n

10
n 100n 100n 100n 100n2.2u 2.2u 2.2u 2.2u

2.
2u

2.
2u

2.
2u

2.
2u

1u

10u

10u

GND

GND

10u

10n10n 1u1u

LM358D

LM358D

LM324N

LM324N

LM324N

LM324N

100n 2.2u

-1
5V

+1
5V

+5
V

6k
8

GND

IC1

AM_IN1 SI/TR 2

MULT_OUT 3

SYNC 11BYPASS10
FSK_IN9

C15

C26

R17

R28

S_ADJ16

S_ADJ15

W_ADJ14

W_ADJ13

R2

R
6

R
7

P
A

D
1

P
A

D
2

PAD3

P
A

D
5

P
A

D
6

PAD7

P
A

D
8

P
A

D
9

PAD10

R
15

R
16

R17

1 3

2

1
3

2 R5

1
3

2R18

D
7

D
8

B1

C4

C6

K1

3
5

7 1K1

K2

3
5

7 1K2

K3

3
5

7 1K3

K4

3
5

7
1

K4

K5

3
5

7
1

K5

D
3

D
4

D
5

D
6

D
9

Q6 Q7 Q8 Q9 Q10

PAD4

PAD11

PAD12

PAD13

4
11

IC3P

C12

C
15

IC1P

G
N

D
V

C
C4

12

K6

3
5

D
2

Q11

K7

3
5

D
10

Q12

7 1K7

7 1K6

R34

SJ1
21

R35 C16

S
J2

2
1

X1

TR11

2

5

6
7

8

3

4

IC9

BW1

IN2 OUT 4

V+ 5

V- 3

R32

SJ3

2 1

PAD14 PAD15 PAD16 PAD17

IC4

2

3
6

IC8

2

3
6

V
+

V
-

7
4

IC4P

V
+

V
-

7
4

IC8P

Q1 Q2 Q3 Q5Q4PAD18 PAD19 PAD20 PAD21 PAD22

PAD23 PAD24 PAD25 PAD26 PAD27 PAD28 PAD29

LE
D

1

LE
D

2

LE
D

3

LE
D

4

LE
D

5

X2-1

X2-2

R
37

1
3

2

R
38

1
3

2

C13 C17 C11 C3

R
19

R
20

R
21

R
22

R
23

R
24

R
25

R
27

R
28

R
30

R
31

R
47R

50

R
51

R
52

R
53

R
54

R
40

R
41

R
42

R
43

R
44

R
45

R
46

R9

R12 R39

IN_21

IN_311

IN_43

IN_55

IN_69

IN13

OUT_2 8

OUT_3 4

OUT_4 12

OUT_5 10

OUT_6 2

OUT 6

IC10

IC10P

V
D

D
V

S
S

7
14

R
3

1
3

2

R4

1 3

2

K8

3
5

D
11

Q13PAD30

R
10

R
14

K
8

7 1

R
8

IC11

GND

VI1

2

VO 3

IC6

GND

VI1

2

VO 3

IC5

GND

VI2

1

VO 3

IC12

GND

VI2

1

VO 3

D
12

D
13

R1R13

R26 R29

R33R36

R48 R49

D1

Q14 Q15 Q16 Q17

R
55

R
56

R
57

R
58

IC15A
13 12

IC15B
11 10

IC15C
9 8

IC15D
1 2

IC15E
3 4

IC15F
5 6

R59

R60

IC15P

G
N

D
V

C
C

7
14

D14

C8 C19

C42
C43

C44 C45

C46 C47

C
23

C
24

C
25

C
26

C9 C20 C22 C31C5 C10 C18 C21

C
28

C
29

C
30

C
41

C
1

C36

C49

C2

C37C39 C38C40

IC13A

2

3
1

IC13B

6

5
7

IC3A

2

3
1

IC3B

6

5
7

IC3C

9

10
8

IC3D

13

12
14

8
4

IC13P C50 C51

R
11

C2

C2

SIGNAL

SIGNALSIGNAL

C1

C1

TRIGGER_PRE_OUT

TRIGGER_PRE_OUT

FSK_EXTERNAL

FSK_EXTERNAL

+
+

S
2

S
1

P
2

P
1

freq_external [0V...5V]

freq_external [0V...5V]

A
M

_E
xt

er
na

l_
in

clamping-dioden @ special inputs

min-voltage

min-voltage

aktiv-leds

10k Potentiometer

10k Potentiometer

Umax = 18V * sqrt(2) * 1.1 * 1.2 - 1.4V = 32.1V
Umin = 18V * sqrt(2) * 0.9 - 1.4V - 2V = 19.5V
1,1 ... Netzüberspannung
0,9 ... Netzunterspannung
1,2 ... Trafo-Faktor-Leerlaufspannung
1,4V ... Gleichrichter
2V ... Voltage-Drop Eingangskondensator (500mA + 2200uF)

Rmin = 19.5V/9mA = 2166
Rmax = 32.1/15mA = 2140
R_Relais = 1k --> R_v = 1k15

10k Potentiometer

Offset: +/- 10V

SINE/TRIANGLE

SINE/TRIANGLE RECTANGLE

Amplitudenanpassung SIN/TRI

Stromverbrauch:
max 30mA V+ -> GND
max 30mA GND -> V-

FS
K

_e
xt

er
na

l_
in

trigger_out, 0 to 5V, 0 to 100mA

FSK_input_impedance < 10k

+15/ -5V

> 3.1W

ohne KK

KK noch berechnen

KK noch berechnen KK noch berechnen

KK noch berechnen KK noch berechnen

ACHTUNG: Single-Gauge vs Double-Gauge

10k Potentiometer
-> Amplitude



20.07.14 21:40  /home/michael/eagle/funktionsgenerator/funktionsgenerator_xr2206.sch (Sheet: 1/1)

10k

2k
5

2k
5

V
-

1k 1k

25k

25k

500

1N
40

04
1N

40
04

DBL205G

2200u

2200u

GND
GND

+15V

-15V

35701331

35701331

35701331

35701331

35701331

35701331

35701331

35701331

35701331

35701331

B
A

V
19

B
A

V
19

B
A

V
19

B
A

V
19

B
A

V
19

BSS138 BSS138 BSS138 BSS138 BSS138

GND

GND

100n

op
tio

na
l/2

pF

35701331

B
A

V
19

BSS138

35701331

B
A

V
19

BSS138

35701331

35701331

50

300

10p

GND

1-227161-0

GND

2x18V, 24VA

BUF634T

+15V

-15V

LM6171U

LM6171U

2N7002 2N7002 2N7002 2N70022N7002

GND GND

V
+

V
+

V
+

V
-

V
-

V
-

GNDGND

V
+

V
+

GND

GND GND

V
-

GND

-1
5V

-1
5V

+1
5V

+1
5V

G
N

D

G
N

D
G

N
D

G
N

D

-1
5V

+1
5V

GND GND

10
k

10
k

-1
5V

+1
5V

10u 1u

GND GND GND GND GND

10n 1n

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k1k

5

1k
5

1k
5

1k
5

1k
5

1k
15

1k
15

1k
15

1k
15

1k
15

1k
15

1k
15

1k

1k 1k

+5
V

+5V

+5V

-5V

-5
V

-5V

MC14106BDG

GND

-5
V

-5
V

-5V

-5V

+5
V

-5
V

10
k

GND

25k

35701331

B
A

V
19

BSS138

10
0k

1k
15

35
70

13
31

51
0

7805TV7815TV

V+

V-

1N
40

04
1N

40
04

GND

V
-

-5
V

-5
V

-5
V

-5
V

-5
V

G
N

D
3k910k

10k 10k

G
N

D3k910k

10k 10k

PESD5V0S1UB

BSS138 BSS138 BSS138 BSS138

10
0k

10
0k

10
0k

10
0k

-5
V

-5
V

-5
V

-5
V

7414D

7414D

7414D

7414D

7414D

7414D

10k

50 >1/2W

PESD5V0S1UB

-5
V

+5
V

GND

+5
V

330n 100n

2.22

1u

330n 100n

2.2u 1u

10
n

10
n

10
n

10
n 100n 100n 100n 100n2.2u 2.2u 2.2u 2.2u

2.
2u

2.
2u

2.
2u

2.
2u

1u

10u

10u

GND

GND

10u

10n10n 1u1u

LM358D

LM358D

LM324N

LM324N

LM324N

LM324N

100n 2.2u

-1
5V

+1
5V

+5
V

6k
8

GND

IC1

AM_IN1 SI/TR 2

MULT_OUT 3

SYNC 11BYPASS10
FSK_IN9

C15

C26

R17

R28

S_ADJ16

S_ADJ15

W_ADJ14

W_ADJ13

R2

R
6

R
7

P
A

D
1

P
A

D
2

PAD3

P
A

D
5

P
A

D
6

PAD7

P
A

D
8

P
A

D
9

PAD10

R
15

R
16

R17

1 3

2

1
3

2 R5

1
3

2R18

D
7

D
8

B1

C4

C6

K1

3
5

7 1K1

K2

3
5

7 1K2

K3

3
5

7 1K3

K4

3
5

7
1

K4

K5

3
5

7
1

K5

D
3

D
4

D
5

D
6

D
9

Q6 Q7 Q8 Q9 Q10

PAD4

PAD11

PAD12

PAD13

4
11

IC3P

C12

C
15

IC1P

G
N

D
V

C
C4

12

K6

3
5

D
2

Q11

K7

3
5

D
10

Q12

7 1K7

7 1K6

R34

SJ1
21

R35 C16

S
J2

2
1

X1

TR11

2

5

6
7

8

3

4

IC9

BW1

IN2 OUT 4

V+ 5

V- 3

R32

SJ3

2 1

PAD14 PAD15 PAD16 PAD17

IC4

2

3
6

IC8

2

3
6

V
+

V
-

7
4

IC4P

V
+

V
-

7
4

IC8P

Q1 Q2 Q3 Q5Q4PAD18 PAD19 PAD20 PAD21 PAD22

PAD23 PAD24 PAD25 PAD26 PAD27 PAD28 PAD29

LE
D

1

LE
D

2

LE
D

3

LE
D

4

LE
D

5

X2-1

X2-2

R
37

1
3

2

R
38

1
3

2

C13 C17 C11 C3

R
19

R
20

R
21

R
22

R
23

R
24

R
25

R
27

R
28

R
30

R
31

R
47R

50

R
51

R
52

R
53

R
54

R
40

R
41

R
42

R
43

R
44

R
45

R
46

R9

R12 R39

IN_21

IN_311

IN_43

IN_55

IN_69

IN13

OUT_2 8

OUT_3 4

OUT_4 12

OUT_5 10

OUT_6 2

OUT 6

IC10

IC10P

V
D

D
V

S
S

7
14

R
3

1
3

2

R4

1 3

2

K8

3
5

D
11

Q13PAD30

R
10

R
14

K
8

7 1

R
8

IC11

GND

VI1

2

VO 3

IC6

GND

VI1

2

VO 3

IC5

GND

VI2

1

VO 3

IC12

GND

VI2

1

VO 3

D
12

D
13

R1R13

R26 R29

R33R36

R48 R49

D1

Q14 Q15 Q16 Q17

R
55

R
56

R
57

R
58

IC15A
13 12

IC15B
11 10

IC15C
9 8

IC15D
1 2

IC15E
3 4

IC15F
5 6

R59

R60

IC15P

G
N

D
V

C
C

7
14

D14

C8 C19

C42
C43

C44 C45

C46 C47

C
23

C
24

C
25

C
26

C9 C20 C22 C31C5 C10 C18 C21

C
28

C
29

C
30

C
41

C
1

C36

C49

C2

C37C39 C38C40

IC13A

2

3
1

IC13B

6

5
7

IC3A

2

3
1

IC3B

6

5
7

IC3C

9

10
8

IC3D

13

12
14

8
4

IC13P C50 C51

R
11

C2

C2

SIGNAL

SIGNALSIGNAL

C1

C1

TRIGGER_PRE_OUT

TRIGGER_PRE_OUT

FSK_EXTERNAL

FSK_EXTERNAL

+
+

S
2

S
1

P
2

P
1

freq_external [0V...5V]

freq_external [0V...5V]

A
M

_E
xt

er
na

l_
in

clamping-dioden @ special inputs

min-voltage

min-voltage

aktiv-leds

10k Potentiometer

10k Potentiometer

Umax = 18V * sqrt(2) * 1.1 * 1.2 - 1.4V = 32.1V
Umin = 18V * sqrt(2) * 0.9 - 1.4V - 2V = 19.5V
1,1 ... Netzüberspannung
0,9 ... Netzunterspannung
1,2 ... Trafo-Faktor-Leerlaufspannung
1,4V ... Gleichrichter
2V ... Voltage-Drop Eingangskondensator (500mA + 2200uF)

Rmin = 19.5V/9mA = 2166
Rmax = 32.1/15mA = 2140
R_Relais = 1k --> R_v = 1k15

10k Potentiometer

Offset: +/- 10V

SINE/TRIANGLE

SINE/TRIANGLE RECTANGLE

Amplitudenanpassung SIN/TRI

Stromverbrauch:
max 30mA V+ -> GND
max 30mA GND -> V-

FS
K

_e
xt

er
na

l_
in

trigger_out, 0 to 5V, 0 to 100mA

FSK_input_impedance < 10k

+15/ -5V

> 3.1W

ohne KK

KK noch berechnen

KK noch berechnen KK noch berechnen

KK noch berechnen KK noch berechnen

ACHTUNG: Single-Gauge vs Double-Gauge

10k Potentiometer
-> Amplitude



20.07.14 21:40  /home/michael/eagle/funktionsgenerator/funktionsgenerator_xr2206.sch (Sheet: 1/1)

10k

2k
5

2k
5

V
-

1k 1k

25k

25k

500

1N
40

04
1N

40
04

DBL205G

2200u

2200u

GND
GND

+15V

-15V

35701331

35701331

35701331

35701331

35701331

35701331

35701331

35701331

35701331

35701331

B
A

V
19

B
A

V
19

B
A

V
19

B
A

V
19

B
A

V
19

BSS138 BSS138 BSS138 BSS138 BSS138

GND

GND

100n

op
tio

na
l/2

pF

35701331

B
A

V
19

BSS138

35701331

B
A

V
19

BSS138

35701331

35701331

50

300

10p

GND

1-227161-0

GND

2x18V, 24VA

BUF634T

+15V

-15V

LM6171U

LM6171U

2N7002 2N7002 2N7002 2N70022N7002

GND GND

V
+

V
+

V
+

V
-

V
-

V
-

GNDGND

V
+

V
+

GND

GND GND

V
-

GND

-1
5V

-1
5V

+1
5V

+1
5V

G
N

D

G
N

D
G

N
D

G
N

D

-1
5V

+1
5V

GND GND

10
k

10
k

-1
5V

+1
5V

10u 1u

GND GND GND GND GND

10n 1n

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k

10
0k1k

5

1k
5

1k
5

1k
5

1k
5

1k
15

1k
15

1k
15

1k
15

1k
15

1k
15

1k
15

1k

1k 1k

+5
V

+5V

+5V

-5V

-5
V

-5V

MC14106BDG

GND

-5
V

-5
V

-5V

-5V

+5
V

-5
V

10
k

GND

25k

35701331

B
A

V
19

BSS138

10
0k

1k
15

35
70

13
31

51
0

7805TV7815TV

V+

V-

1N
40

04
1N

40
04

GND

V
-

-5
V

-5
V

-5
V

-5
V

-5
V

G
N

D

3k910k

10k 10k

G
N

D3k910k

10k 10k

PESD5V0S1UB

BSS138 BSS138 BSS138 BSS138

10
0k

10
0k

10
0k

10
0k

-5
V

-5
V

-5
V

-5
V

7414D

7414D

7414D

7414D

7414D

7414D

10k

50 >1/2W

PESD5V0S1UB

-5
V

+5
V

GND

+5
V

330n 100n

2.22

1u

330n 100n

2.2u 1u

10
n

10
n

10
n

10
n 100n 100n 100n 100n2.2u 2.2u 2.2u 2.2u

2.
2u

2.
2u

2.
2u

2.
2u

1u

10u

10u

GND

GND

10u

10n10n 1u1u

LM358D

LM358D

LM324N

LM324N

LM324N

LM324N

100n 2.2u

-1
5V

+1
5V

+5
V

6k
8

GND

IC1

AM_IN1 SI/TR 2

MULT_OUT 3

SYNC 11BYPASS10
FSK_IN9

C15

C26

R17

R28

S_ADJ16

S_ADJ15

W_ADJ14

W_ADJ13

R2

R
6

R
7

P
A

D
1

P
A

D
2

PAD3

P
A

D
5

P
A

D
6

PAD7

P
A

D
8

P
A

D
9

PAD10

R
15

R
16

R17

1 3

2

1
3

2 R5

1
3

2R18

D
7

D
8

B1

C4

C6

K1

3
5

7 1K1

K2

3
5

7 1K2

K3

3
5

7 1K3

K4

3
5

7
1

K4

K5

3
5

7
1

K5

D
3

D
4

D
5

D
6

D
9

Q6 Q7 Q8 Q9 Q10

PAD4

PAD11

PAD12

PAD13

4
11

IC3P

C12

C
15

IC1P

G
N

D
V

C
C4

12

K6

3
5

D
2

Q11

K7

3
5

D
10

Q12

7 1K7

7 1K6

R34

SJ1
21

R35 C16

S
J2

2
1

X1

TR11

2

5

6
7

8

3

4

IC9

BW1

IN2 OUT 4

V+ 5

V- 3

R32

SJ3

2 1

PAD14 PAD15 PAD16 PAD17

IC4

2

3
6

IC8

2

3
6

V
+

V
-

7
4

IC4P

V
+

V
-

7
4

IC8P

Q1 Q2 Q3 Q5Q4PAD18 PAD19 PAD20 PAD21 PAD22

PAD23 PAD24 PAD25 PAD26 PAD27 PAD28 PAD29

LE
D

1

LE
D

2

LE
D

3

LE
D

4

LE
D

5

X2-1

X2-2

R
37

1
3

2

R
38

1
3

2

C13 C17 C11 C3

R
19

R
20

R
21

R
22

R
23

R
24

R
25

R
27

R
28

R
30

R
31

R
47R

50

R
51

R
52

R
53

R
54

R
40

R
41

R
42

R
43

R
44

R
45

R
46

R9

R12 R39

IN_21

IN_311

IN_43

IN_55

IN_69

IN13

OUT_2 8

OUT_3 4

OUT_4 12

OUT_5 10

OUT_6 2

OUT 6

IC10

IC10P

V
D

D
V

S
S

7
14

R
3

1
3

2

R4

1 3

2

K8

3
5

D
11

Q13PAD30

R
10

R
14

K
8

7 1

R
8

IC11

GND

VI1

2

VO 3

IC6

GND

VI1

2

VO 3

IC5

GND

VI2

1

VO 3

IC12

GND

VI2

1

VO 3

D
12

D
13

R1R13

R26 R29

R33R36

R48 R49

D1

Q14 Q15 Q16 Q17

R
55

R
56

R
57

R
58

IC15A
13 12

IC15B
11 10

IC15C
9 8

IC15D
1 2

IC15E
3 4

IC15F
5 6

R59

R60

IC15P

G
N

D
V

C
C

7
14

D14

C8 C19

C42
C43

C44 C45

C46 C47

C
23

C
24

C
25

C
26

C9 C20 C22 C31C5 C10 C18 C21

C
28

C
29

C
30

C
41

C
1

C36

C49

C2

C37C39 C38C40

IC13A

2

3
1

IC13B

6

5
7

IC3A

2

3
1

IC3B

6

5
7

IC3C

9

10
8

IC3D

13

12
14

8
4

IC13P C50 C51

R
11

C2

C2

SIGNAL

SIGNALSIGNAL

C1

C1

TRIGGER_PRE_OUT

TRIGGER_PRE_OUT

FSK_EXTERNAL

FSK_EXTERNAL

+
+

S
2

S
1

P
2

P
1

freq_external [0V...5V]

freq_external [0V...5V]

A
M

_E
xt

er
na

l_
in

clamping-dioden @ special inputs

min-voltage

min-voltage

aktiv-leds

10k Potentiometer

10k Potentiometer
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1,1 ... Netzüberspannung
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ACHTUNG: Single-Gauge vs Double-Gauge

10k Potentiometer
-> Amplitude
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