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Sheet      Description
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    1          MAIN
    2          POWER
    3          CONNECTOR
    4          DAC
    5          LOW PASS FILTER
    6         MICRO
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Title

Size Document Number Rev

Date: Sheet of

POWER

POWER

CONNECTOR

CONNECTOR

TX_DAC_I[9-0]

TX_DAC_Q[9-0]

TX_Q_OUT

TX_I_OUT
TX_DAC_CLK

M&C_IN[0-5]

M&C_OUT[0-5]

DAC

DAC

TX_Q_IN

TX_DAC_CLK

TX_DAC_Q[9-0]

TX_DAC_I[9-0]

TX_I_IN

LOW_PASS_FILTER

LOW_PASS_FILTER

TX_Q_IN

TX_Q_OUT

TX_I_OUT

TX_I_IN

MICRO

MICRO

M&C_IN[0-5]

M&C_OUT[0-5]

TX_Q_OUT

TX_I_OUT

TX_I_IN

TX_Q_IN

TX_DAC_I[0-9]

TX_DAC_Q[0-9]

TX_DAC_CLK

M&C_IN[0-5]

M&C_OUT[0-5]
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+5 V Supply

Connect  analog and digital grounds
in one place to insure they are at the
same potential
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Title

Size Document Number Rev

Date: Sheet of

TX_MOD_+3.3V

GND

TX_DAC_D_+3.3V

TX_DAC_+3.3V

GND
GND

GND

GNDGND
GND

TX_MOD_+1.6V

D_+3.3V

GND
GND

GND

D_GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GNDGND GND

GND

GND

GND GND

FV10

FREE VIA

1

U7
LD1117DT33

143

G
N

D

VO
U

T

VI
N

C43
C-OPEN

R33
0R;0603

FV13

FREE VIA

1
FV6

FREE VIA

1

C41
100nF;0603

U10

OPEN

3

1

4
2VIN

AD
J

VOUT
VOUT

FV8

FREE VIA

1

FV11

FREE VIA

1

U9
LD1117DT33

143

G
N

D

VO
U

T

VI
N

FV7

FREE VIA

1

C38
10uF;10V;T

C40
C-OPEN

C45

C-OPEN

FV12

FREE VIA

1

POWER
DISTRIB.
IN LAYOUT

P1

POWER_DIS_3_SPECIAL

1
2
3

1
2
3

FR1
EXCML32A680U

1 2

FV1

FREE VIA

1

FV2

FREE VIA

1

C37
100nF;0603

FV14

FREE VIA

1

FV3

FREE VIA

1

C44
C-OPEN

R34
0R;0603

FV4

FREE VIA

1

FV15

FREE VIA

1

C42

C-OPEN

POWER
DISTRIB.
IN LAYOUT

P3

POWER_DIS_3_SPECIAL

1
2
3

1
2
3

POWER
DISTRIB.
IN LAYOUT

P2

POWER_DIS_3_SPECIAL

1
2
3

1
2
3

FR2

2773021447

1 2

POWER
DISTRIB.
IN LAYOUT

P4

POWER_DIS_3_SPECIAL

1
2
3

1
2
3

POWER
DISTRIB.
IN LAYOUT

P7

POWER_DIS_3_BIG

1
2
3

1
2
3

C47
C-OPEN

POWER
DISTRIB.
IN LAYOUT

P5

POWER_DIS_3_SPECIAL

1
2
3

1
2
3

POWER
DISTRIB.
IN LAYOUT

P6

POWER_DIS_3_BIG

1
2
3

1
2
3

C39
10uF;10V;T

J2

1729018

1

2

BATT+

BATT-

R32
0R;0603

U8
LD1117DT33

143

G
N

D

VO
U

T

VI
N

C36
100nF;0603

C46
10uF;10V;T

FV5

FREE VIA

1

D1

S3G

FV9

FREE VIA

1
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Title

Size Document Number Rev

Date: Sheet of

TX_DAC_Q7

TX_DAC_I9

TX_DAC_I1

TX_DAC_I7

TX_DAC_Q4

TX_DAC_I0

TX_DAC_Q6

TX_DAC_I6

TX_DAC_I4
TX_DAC_I5

TX_DAC_I3

TX_DAC_Q1

TX_DAC_Q5

TX_DAC_Q3

TX_DAC_Q0

TX_DAC_Q2

TX_DAC_I2

TX_DAC_I8

TX_DAC_Q8
TX_DAC_Q9

CLK_IN_TO CLK_OUT

JTAG_TDI_TO_TDO

JTAG_TCK

CLK_IN_TO CLK_OUT

JTAG_TMS

M&C_OUT3
M&C_OUT2
M&C_OUT1
M&C_OUT0

M&C_OUT3

M&C_OUT1
M&C_OUT2

M&C_OUT0

M&C_IN2
M&C_IN3

M&C_IN1
M&C_IN0

M&C_IN4
M&C_IN5

M&C_OUT4
M&C_OUT5

M&C_OUT4
M&C_OUT5

TX_DAC_Q9

TX_DAC_I9

M&C_IN0
M&C_IN1

JTAG_TDI_TO_TDO

M&C_IN3

M&C_IN5

TX_DAC_CLK

JTAG_TMS

M&C_IN4

JTAG_TCK

M&C_IN2

TX_DAC_I8
TX_DAC_I7
TX_DAC_I6
TX_DAC_I5
TX_DAC_I4
TX_DAC_I3

TX_DAC_I2
TX_DAC_I1
TX_DAC_I0

TX_DAC_Q8
TX_DAC_Q7
TX_DAC_Q6
TX_DAC_Q5
TX_DAC_Q4

TX_DAC_Q3
TX_DAC_Q2
TX_DAC_Q1
TX_DAC_Q0

GND

GND

GND

GND

GND

GND

D_GND

D_GND

{M&C_TX_OUT}
{M&C_RX_OUT}

{M&C_TX_IN}
{M&C_RX_IN}

J1

SMA_PCB_90 FEMALE

1

2
3
4
5

1

GND
GND
GND
GND

J3

SQT-120-01-L-D-RA

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

1
2
3
4
5
6
7
8
9

10
11
12
13
14

J4

SMA_PCB_90 FEMALE

1

2
3
4
5

1

GND
GND
GND
GND

J5

TMMH-106-01-L-D-RA

1
2
3
4
5
6
7
8
9
10
11
12

TX_DAC_I[9-0]2

TX_DAC_Q[9-0]2

TX_Q_OUT2

TX_I_OUT2

TX_DAC_CLK2

M&C_IN[0-5]2

M&C_OUT[0-5]2
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Title
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TX_DAC_I5

TX_DAC_Q7

TX_DAC_I0

TX_DAC_I6

TX_DAC_I2

TX_DAC_I7

TX_DAC_Q6

TX_DAC_I4

TX_DAC_Q2

TX_DAC_CLK

TX_DAC_Q9
TX_DAC_Q8

TX_DAC_CLK

TX_DAC_I8

TX_DAC_Q5

TX_DAC_I9

TX_DAC_REF

TX_DAC_Q3

TX_DAC_I3

TX_DAC_REFTX_DAC_Q4

TX_DAC_I1

TX_DAC_Q1
TX_DAC_Q0

GND

GND

TX_MOD_+3.3V

TX_MOD_+3.3V

GND

GND

GNDGND

TX_MOD_+3.3V

TX_DAC_+3.3V

TX_DAC_+3.3V

TX_DAC_D_+3.3V

TX_DAC_+3.3V

TX_DAC_D_+3.3V

TX_DAC_+3.3V

GND

GND

GND
GND

GND

GND

TX_DAC_D_+3.3V

GND

TX_DAC_+3.3V
GND

GND

TX_DAC_+3.3V

GND

GND

TX_MOD_+1.6V
TX_DAC_D_+3.3V

TX_MOD_+3.3V

GND

GND

GNDGND

TX_MOD_+3.3V

GND

GND

GND

GND

TX_DAC_+3.3V

TX_MOD_+1.6V

C35
C-OPEN;0603

C33 100nF

R9
499R;0603;1%

R29
499R;0603;1%

C30
C-CLOSE

C19
100nF

10 BIT D/A
TX DAC

U6

AD9760ARU

1
2
3
4
5
6
7
8
9

10
11
12
13
14

15

16

17

18

19

20

21

22

23

24

25

2627

28

DB9
DB8
DB7
DB6
DB5
DB4
DB3
DB2
DB1
DB0
NC
NC
NC
NC

SLEEP

REFLO

REFIO

FS ADJ

COMP1

AC
O

M

IOUTB

IOUTA

COMP2

A
V

D
D

NC

D
C

O
M

D
VD

D

CLOCK

R16
665R;0603;1%

C3 100nF

R27
R-OPEN;0603

C13 100nF

R31
0R;0603

C7
100nF

C22 100nF

C11
C-CLOSE

U5B

AD8062ARM

5

6
7

IN B +

IN B -
OUT B

R18
499R;0603;1%

R26
2.0K;0603;1%

C32
C-OPEN;0603

R10
665R;0603;1%

U5A

AD8062ARM

1
2

3

4
8

OUT A
IN A -

IN A +

V
-

V
+

R11
499R;0603;1%

R8
R-OPEN;0603

R28
40.2R;0603;1%

C31
10nF;0603

R14
499R;0603;1%

C21
10nF;0603

R15
40.2R;0603;1%

C2
100nF

R1
40.2R;0603;1%

R13
2.0K;0603;1%

R12 1.96K;0603;1%

C1
100nF

C34 100nF

R25
499R;0603;1%

10 BIT D/A
TX DAC

U1

AD9760ARU

1
2
3
4
5
6
7
8
9

10
11
12
13
14

15

16

17

18

19

20

21

22

23

24

25

2627

28

DB9
DB8
DB7
DB6
DB5
DB4
DB3
DB2
DB1
DB0
NC
NC
NC
NC

SLEEP

REFLO

REFIO

FS ADJ

COMP1

AC
O

M

IOUTB

IOUTA

COMP2

A
V

D
D

NC

D
C

O
M

D
VD

D

CLOCK

C12
C-OPEN;0603

R17
40.2R;0603;1%

R30 1.96K;0603;1%

C23
100nF

TX_Q_IN

TX_DAC_CLK2

TX_DAC_Q[9-0]2

TX_DAC_I[9-0]2

TX_I_IN
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Anti-Alias Low Pass Filter
Unity Gain Sallen Key 6 Pole 
Butterworth
F(cutt-off) = 13MHz
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GND

TX_MOD_+3.3V

TX_MOD_+3.3V

GND

GND

TX_MOD_+1.6V

GND

TX_MOD_+3.3V

TX_MOD_+3.3V

TX_MOD_+1.6V

GND

TX_MOD_+1.6V

TX_MOD_+3.3V

GND

TX_MOD_+1.6V

TX_MOD_+1.6V

GND GND

TX_MOD_+3.3V

GND

TX_MOD_+1.6V

TX_MOD_+1.6V

TX_MOD_+1.6V

TX_MOD_+1.6V

C24
330pF;0603

C9
100pF;0603

C26
100pF;0603

C29
33pF;0603

U3B

AD8062ARM

5

6
7

IN B +

IN B -
OUT B

C14
10nF;0603

R20
66.5R;0603;1%

C10
33pF;0603

C25
10pF;0603

R7
56.2R;0603;1%

R3
66.5R;0603;1%

R22
88.7R;0603;1%

C4
330pF;0603

C15
10nF;0603

R5
88.7R;0603;1%

U4A

AD8062ARM

1
2

3

4
8

OUT A
IN A -

IN A +

V
-

V
+

C20
10nF;0603

R21
332R;0603;1%

C18
10nF;0603

U2B

AD8062ARM

5

6
7

IN B +

IN B -
OUT B

C6
33pF;0603

C17
10nF;0603

C16
10nF;0603

C27
33pF;0603

U4B

AD8062ARM

5

6
7

IN B +

IN B -
OUT B

C28
100pF;0603

R4
332R;0603;1%

C8
10pF;0603

R24
56.2R;0603;1%

C5
100pF;0603

R19
442R;0603;1%

U2A

AD8062ARM

1
2

3

4
8

OUT A
IN A -

IN A +

V
-

V
+

R6
523R;0603;1%

U3A

AD8062ARM

1
2

3

4
8

OUT A
IN A -

IN A +

V
-

V
+

R23
523R;0603;1%

R2
442R;0603;1%

TX_Q_IN

TX_Q_OUT

TX_I_OUT

TX_I_IN
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PROGRAMMING HEADER
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uC_PROG3

uC_PROG3

M&C_IN2

uC_PROG1

uC_PROG4

uC_PROG2

uC_PROG1

M&C_IN0
M&C_IN1

M&C_IN3

uC_PROG4

M&C_IN3

M&C_IN5

M&C_IN2

M&C_IN4

M&C_IN0
M&C_IN1

M&C_IN5
M&C_IN4

uC_PROG2

M&C_OUT3

M&C_OUT0

M&C_OUT4

M&C_OUT2
M&C_OUT1

M&C_OUT5

M&C_OUT2

M&C_OUT4

M&C_OUT0
M&C_OUT1

M&C_OUT3

M&C_OUT5

D_+3.3V

D_+3.3V

D_GND

D_+3.3V

D_GND

D_GND

D_GND

D_GND
D_GND

D_+3.3V

D_GND
D_GND

{uC_RST#}

{uC_RST#}

{uC_MISO}

{uC_MOSI}

{uC_SCLK}

{uC_MISO}
{uC_MOSI}

{M&C_TX_IN}
{M&C_RX_IN}

{uC_SCLK}

{M&C_TX_OUT}
{M&C_RX_OUT}

C48
100nF;0603

C50
100pF;0603

C49 22pF;0603

8 Bit uC

U11

ATMEGA8515L-8AC

38 16

37
36
35
34
33
32
31
30

18
19
20
21
22
23
24
25

6
17
28
39

40
41
42
43
44

1
2
3

5
7
8
9

10
11
12
13

27
26

4

15
14

29

VC
C

G
N

D

PA0 (AD0)
PA1 (AD1)
PA2 (AD2)
PA3 (AD3)
PA4 (AD4)
PA5 (AD5)
PA6 (AD6)
PA7 (AD7)

PC0 (A8)
PC1 (A9)

PC2 (A10)
PC3 (A11)
PC4 (A12)
PC5 (A13)
PC6 (A14)
PC7 (A15)

NC
NC
NC
NC

PB0 (T0)
PB1 (T1)
PB2 (AIN0)
PB3 (AIN1)
PB4 (SS)
PB5 (MOSI)
PB6 (MISO)
PB7 (SCK)

PD0 (RXD)
PD1 (TXD)
PD2 (INT0)
PD3 (INT1)
PD4
PD5 (OC1A)
PD6 (WR)
PD7 (RD)

ALE
OC1B
RESET

XTAL1
XTAL2

ICP
C51 22pF;0603

R35 10K;0603

J6

TSW-105-07-T-D

12
34
56
78
910

GNDMISO
GNDSCK
GNDRST
GNDLED
VCCMOSI

Y1
XTAL_3.6864MHz/HC49S

M&C_IN[0-5]2

M&C_OUT[0-5]2


