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POWER

POWER

ADC

ADC

I_P_IN_ADC
I_N_IN_ADC

I_D[0-9]

Q_N_IN_ADC
Q_P_IN_ADC

40MHZ_CLK

CLK_ADC_EXT

CLK_ADC_CNTRL

ADC_CLK_OUT

Q_D[0-9]

DFS

PDWN_A
PDWN_B

OEB_A
OEB_B

MUX_SELECT

INT_CLK_ON_OFF

ADC_VREF

FREQ_SYNTH

FREQ_SYNTH

LO_RF_N

LO_RF_P

40MHZ_CLK

INT_REF_CLK

PLL_CNTRL[1-4]

DEMOD

DEMOD

I_N_IN_ADC
I_P_IN_ADC

Q_N_IN_ADC
Q_P_IN_ADC

AGC_IN

ADC_VREF

LO_RF_N

LO_RF_P

MICRO

MICRO

M&C_IN[4-5]

M&C_OUT1_[2-5]

INT_CLK_ON_OFF

PLL_CNTRL[1-4]

M&C_OUT2_[3-5]

CLK_ADC_CNTRL

INT_REF_CLK

DFS

PDWN_A
PDWN_B

OEB_A
OEB_B

MUX_SELECT

CONNECTOR

CONNECTOR

I_D[0-9]

Q_D[0-9]

M&C_IN[4-5]

M&C_OUT1_[2-5]

ADC_CLK_OUT

AGC_IN

M&C_OUT2_[3-5]

CLK_ADC_EXT

INT_CLK_ON_OFF

I_D[0-9]

PLL_CNTRL[1-4]

M&C_IN[4-5]

M&C_OUT1_[2-5]

Q_D[0-9]

40MHZ_CLK

40MHZ_CLK

Q_P_IN_ADC

I_P_IN_ADC

AGC_IN

M&C_OUT2_[3-5]

I_N_IN_ADC

ADC_VREF

Q_N_IN_ADC

ADC_CLK_OUT

CLK_ADC_EXT

CLK_ADC_CNTRL

LO_RF_P

LO_RF_N

INT_REF_CLK

PDWN_B
PDWN_A

OEB_B
OEB_A

MUX_SELECT

DFS



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DCS ENABLED

LOW ENABLES OUTPUT

LOW ENABLES CHANNEL

LOW OFFSET BINARY: HIGH 2'S COMPLEMENT

HIGH; A DATA TO CHANNEL A
           B DATA TO CHANNEL B
LOW; A DATA TO CHANNEL B
          B DATA TO CHANNEL A

SHARED REF  ENABLED

INTERNAL VREF

40MHz CLOCK
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Title
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I_D1

I_D4

I_D0

I_D5

I_D2
I_D3

Q_D8

Q_D6

Q_D2

Q_D9

Q_D1

Q_D5
Q_D4
Q_D3

Q_D0

Q_D7

CLK_ADC_EXT

CLK_ADC_EXT

CLK_ADC_CNTRL

CLK_ADC_CNTRL

ADC_CLK_OUT

INT_CLK_ON_OFF

I_D8
I_D9

I_D6
I_D7

CLK_ADC

CLK_ADC

DFS

CLK_ADC

PDWN_A
PDWN_B

OEB_A
OEB_B

OEB_A

PDWN_A

DFS

OEB_B

MUX_SELECT

PDWN_B

ADC_VREF

MUX_SELECT

INT_CLK_ON_OFF

GND

ADC_+3.3V

D_+3.3V

D_+3.3V

D_+3.3V

D_GND

D_+3.3V

GND

GND

GND

GNDGND

ADC_+3.3V

ADC_+3.3V

D_GND

GND

CLK_+3.3V

D_GND

GND

D_GND

GND

D_GND

GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

CLK_+3.3V CLK_+3.3V

GND

D_GND

D_GND

D_GND

D_GND

D_GND

GND

GND

GND

D_GND

GND

D_GND

CLK_+3.3V

CLK_+3.3V

CLK_+3.3V

D_GND

Y1

40 MHz HC49US

R6 10K;0603

C29
100pF;0603L1

2.2uH, 1210

FR2

2773021447LF

1 2

C13
100pF;0603

C24
22pF;0603

R7 10R;0603

C2
1nF;0603

U1

NC7SZ04P5X

1

2

3

4

5

NC

A

G
N

D

Y

V
C

C

C7
100nF; 0603

R8 10R;0603

C6
C-OPEN;0603

C15
22pF;0603

C71
10uF;10V;T

C20
22pF;0603

C3
10pF;0603

ANALOG 3.3V

MSB

LSB

AD9216BCPZ-105

DIGITAL 3.3V

MSB

LSB

U6

AD9216BCPZ-105

3

19
20

60

59

18

5 12 17 64

8

2

23
24
25
26
39
42
43
44
45
58

9

1 4 13 16

6

7

29 41 52 28 40 53

46

27

47

30

48

31

49

32

50

33

51

34

54

35

55

36

56

37

57

38

61
62

63

10

11

15
14

22

21

65

VIN-_A

DCS
DFS

PDWN_A

OEB_A

CLK_B

A
V

D
D

A
V

D
D

A
V

D
D

A
V

D
D

VREF

VIN+_A

DNC
DNC
DNC
DNC
DNC
DNC
DNC
DNC
DNC
DNC

SENSE

AG
N

D
AG

N
D

AG
N

D
AG

N
D

REFT_A

REFB_A

D
R

VD
D

D
R

VD
D

D
R

VD
D

D
R

G
N

D
D

R
G

N
D

D
R

G
N

D

D0_A

D0_B

D1_A

D1_B

D2_A

D2_B

D3_A

D3_B

D4_A

D4_B

D5_A

D5_B

D6_A

D6_B

D7_A

D7_B

D8_A

D8_B

D9_A

D9_B

MUX_SELECT
SHARED_REF

CLK_A

REFB_B

REFT_B

VIN+_B
VIN-_B

OEB_B

PDWN_B

AG
N

D

R1 1M;0603

C28
22pF;0603

R2
820R, 0603

R18 10K;0603

C73 100nF; 0603

C66
10uF;10V;T

C61
100nF; 0603

R3

33R;0603

C4
100nF; 0603

U4

NC7SZ04P5X

1

2

3

4

5

NC

A

G
N

D

Y

V
C

C

C76
10uF;10V;T

C70
100nF; 0603

U3

NC7SZ04P5X

1

2

3

4

5

NC

A

G
N

D

Y

V
C

C

U2

NC7SZ126P5X

1

2

3

4

5

OE

A

G
N

D

Y

V
C

C

R14 10R;0603

C5
100nF; 0603

C75 100nF; 0603R11 10R;0603

C74
100nF; 0603

C8
100nF; 0603

C64
10uF;10V;T

C1

10pF;0603

U5

74LVC2G157DCUR

1

2

3

48

6

7

5

A

B

Y

G
N

D
V

C
C

A/B

G

Y

C67
100nF; 0603

R103

33R;0603

TP1

TP

1

2

C9
100nF; 0603

TP2

TP

1

2

I_P_IN_ADC

I_N_IN_ADC

I_D[0-9]

Q_N_IN_ADC

Q_P_IN_ADC

I_P_IN_ADC

Q_P_IN_ADC

CLK_ADC_EXT

CLK_ADC_CNTRL

ADC_CLK_OUT

Q_D[0-9]

DFS

PDWN_A
PDWN_B

OEB_A
OEB_B

MUX_SELECT

INT_CLK_ON_OFF

ADC_VREF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

OUTPUT

M&C INPUT
FEMALE CONNECTOR

M&C OUTPUT TO
EXTERNAL FREQ. REF
MALE CONNECTOR
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Q_D7

I_D9

I_D1

I_D7

Q_D4

I_D0

Q_D6

I_D6

I_D4
I_D5

I_D3

Q_D1

Q_D5

Q_D3

Q_D0

Q_D2

I_D2

I_D8

Q_D8
Q_D9

M&C_IN5

M&C_IN4
M&C_IN5

M&C_IN4

M&C_OUT1_2

M&C_OUT1_5

M&C_OUT1_3
M&C_OUT1_4

M&C_OUT1_2
M&C_OUT1_3

M&C_OUT1_5

M&C_OUT1_4

I_D9
I_D8
I_D7
I_D6
I_D5
I_D4
I_D3

I_D2

I_D0
I_D1

Q_D9
Q_D8
Q_D7
Q_D6
Q_D5
Q_D4

Q_D3
Q_D2
Q_D1
Q_D0

ADC_CLK_OUT

ADC_CLK_OUT
AGC_IN

AGC_IN

M&C_OUT2_3

M&C_OUT2_5
M&C_OUT2_4

M&C_OUT2_3

M&C_OUT2_5
M&C_OUT2_4

CLK_ADC_EXT

CLK_ADC_EXT

ADC_CLK_OUT

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

{M&C_TX_IN}
{M&C_RX_IN}

{M&C_RX_OUT}
{M&C_TX_OUT}

{M&C_RX_OUT}
{M&C_TX_OUT}

J5

TMMH-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

A8
B8
A9
B9
A10
B10
A11
B11
A12
B12
A13
B13
A14
B14
A15
B15
A16
B16
A17
B17
A18
B18
A19
B19
A20
B20

A1
B1
A2
B2
A3
B3
A4
B4
A5
B5
A6
B6
A7
B7

J6

SQT-106-01-L-D-RA

1
2
3
4
5
6
7
8
9

10
11
12

J7

TMMH-106-01-L-D-RA

1
2
3
4
5
6
7
8
9

10
11
12

I_D[0-9]2

Q_D[0-9]2

M&C_IN[4-5]2

M&C_OUT1_[2-5]

ADC_CLK_OUT2

AGC_IN

M&C_OUT2_[3-5]

CLK_ADC_EXT



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

AGC CONTROL
EXTERNAL

RF INPUT

Elliptic Low Pass Filter
100 Ohm
4th Order 
F(cutt-off) = 20MHz

EXTERNAL LO
SMA
CONNECTOR
SINGLE ENDED

MOVE CAP FOR
INTERNAL /
EXTERNAL LO

MOVE CAP FOR
INTERNAL /
EXTERNAL LO

For AGC MODE 
populate R45, R42, R44
with 0 ohm.
R15, R43, R46 open.
replace C33 with 100pF.
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VGIN

I_OUT_LPF
Q_OUT_LPF

I_IN_LPF

DEMOD_VREF
DEMOD_VREF

D
EM

O
D

_V
R

EF
AD

C
_V

R
EF

Q_IN_LPF

ADC_VREF

VGIN

Q_OUT_LPFQ_IN_LPF

I_IN_LPF I_OUT_LPF

DEMOD_VREF

DEMOD_VREF

DEMOD_VREF

DEMOD_VREF

I_IN_LPF

Q_IN_LPF

GND

DEMOD_+3.3V

GND

GND

GND

GND

GND

DEMOD_+3.3V

DEMOD_+3.3V

GND

GND

GND GND GND

DEMOD_+3.3V

GND

DEMOD_+3.3V

GND

DEMOD_+3.3V

GND

DEMOD_+3.3V

GND

GND

DEMOD_+3.3VDEMOD_+3.3V

GND

GNDGND

GND

GND

GND

C10
22pF;0603

R46 0R;0603

R22
21.0K;0603;1%

C25

100nF; 0603

C19
100pF;0603

QUAD DEMOD

U7

AD8347ARUZ

25
26

11

12

13

1415

16

17

18

19

20

21

22

24

5

6

1
2

27

7
8

28

4
3

9

10

23

QOPP
QOPN

RFIP

VP
S2

IOFS

VR
EF

EN
BL

QOFS

VGIN

VDT2

VAGC

VDT1

VP
S3

QMXO

QAIN

VC
M

0

IAIN

LO
IN

VP
S1

COM1

COM3
IMXO

LO
IP

IOPP
IOPN

COM2

RFIN

COM3

R34
100R;0603; 1%

C16 100pF;0603

C44
150pF; 0603

C22 100pF;0603

C36

100pF;0603

R45 R-OPEN;0603

R10

90.9R;0603; 1%

R42 R-OPEN;0603

U8B

AD8532ARZ

5

6
7

IN B +

IN B -
OUT B

C27
10nF;0402

C41

4.7pF

J4

SMA_STRAIGHT_PCB_FEMALE

1

2
3
4
5

1

GND
GND
GND
GND

C35

8.2pF

C72

10uF;10V;T

L8

1.2uH; 1008

C46
22pF;0603

L9

680nH; 1008

C34

100nF; 0603

C11
150pF; 0603

C17

8.2pF

C77
10uF;10V;T

R15
100K;0603

C81
10uF;10V;T

C12
82pF;0603

R12
R-OPEN;0603

C14

4.7pF

C45
82pF;0603

C23

100nF; 0603

R44 R-OPEN;0603

R9
200R;0603; 1%

R23

90.9R;0603; 1%

R32
100K;0603

J3

SMA_PCB_90_MALE

1

2
3
4
5

1

GND
GND
GND
GND

C40

1uF

C33
1uF

C18

100pF;0603

C21

100pF;0603

L2

680nH; 1008

R13
200R;0603; 1%

U8A

AD8532ARZ

1
2

3

4
8

OUT A
IN A -

IN A +

V-
V+

R5
100R;0603; 1%

R20
R-OPEN;0603

L3

1.2uH; 1008

C26
100pF;0603

R43 0R;0603

R19
12.4K;0603;1%

I_N_IN_ADC
I_P_IN_ADC
Q_N_IN_ADC
Q_P_IN_ADC

AGC_IN2

ADC_VREF

LO_RF_N LO_RF_P



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

EXTERNAL
FREQUENCY
REFERENCE

LEVEL TO RF:
-13dBm to
-6dBm

Place at right angles to
reduce coupling.
Provision for ADF4360-7

Prevent
over/under-voltage
damage to NC7SZ04
at analog inputs.
3.6V Zener
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PLL_CNTRL4

PLL_REF_10MHz

PLL_REF_10MHz

PLL_CNTRL4
PLL_CNTRL3
PLL_CNTRL2
PLL_CNTRL1 PLL_SCLK

PLL_SDATA
PLL_SENB
PLL_AUXOUT

PLL_SCLK
PLL_SDATA
PLL_SENB
PLL_AUXOUT

PLL_A_+3.3V

GND

PLL_A_+3.3V

PLL_D_+3.3V

D_GND

GND
GND

GND

GND D_GND

D_GND

PLL_A_+3.3V PLL_D_+3.3V

GND

GND

GND

GND

GND GND

GND

GND

GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

OSC_+3.3V

OSC_+3.3V

OSC_+3.3V

OSC_+3.3V

OSC_+3.3V

PLL_A_+3.3V

PLL_A_+3.3V

{AUXOUT}

{AUXOUT}
{SENB}
{SDATA}
{SCLK}

C31
1.5pF;0402

R16
R-OPEN;0603

R38

0R;0603

C30
1.5pF;0402

R50 10R;0603

C80
4.7uF; 10V; X5R

L5
2.2nH;0402

R49 10R;0603

R24 R-OPEN;0402

TP3

TP_SMALL

1

L6
2.2nH;0402

R48 10R;0603
R47 10R;0603

R29
0R;0402

C78
10nF;0402

L7
47nH;0402

C37 10nF;0402

C82
10nF;0402

U17

NC7SZ04P5X

1

2

3

4

5

NC

A

G
N

D

Y

VC
C

C96
100pF;0603

C39
220pF;0402

C95
27pF;0603

R30
10K;0603

C38
10nF;0402

C102
100nF; 0603

L4
47nH;0402

U22

NC7SZ04P5X

1

2

3

4

5

NC

A

G
N

D

Y

VC
C

C103

100nF; 0603

C42
10uF

C94
33pF;0603

SYNTHESIZER

U9

ADF4360-0BCPZ

18
19

1

9
10

3

24

23 8 11

4

2

16

17

14

2221 15

12

13

7

5

6

20

25

DATA
LE

C
PG

N
D

AGND
AGND

AG
N

D

CP

C
E

AG
N

D
AG

N
D

RFoutA

AV
dd

REFin

CLK

Cn

AG
N

D

D
Vd

d

D
G

N
D

Cc

Rset

Vtune

RFoutB

Vv
co

MUXOUT

AG
N

D

R60
0R;0603

R28
R-OPEN;0402

R26
20K;0603

R62

R-OPEN;0603

R21
100nH;0603

R25
100nH;0603

C91
10uF;10V;T

R33 4.7K;0603
R51 1M;0603

C84
C-OPEN;0603

R35
R-OPEN;0603

R63
10K;0603

C92
100nF; 0603

R52

499R;0603;1%

R27 0R;0402

C79
4.7uF; 10V; X5R

C97
100pF;0603

J8

SMA_PCB_90_MALE

1

2
3
4
5

1

GND
GND
GND
GND

C47
1nF;0603

Y3
10 MHz CSA309

TP4

TP_SMALL

1

R61

0R;0603

R17
R-OPEN;0603

C93
100nF; 0603

C32
220pF;0402

D3
TZM5227B

C
A

C
A

R64
12.4K;0603;1%

LO_RF_N

LO_RF_P

PLL_CNTRL[1-4]6



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

IN CIRCUIT
PROGRAMMING HEADER
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uC_PROG3

uC_PROG3

uC_PROG1

uC_PROG4

uC_PROG2

uC_PROG1
uC_PROG4

M&C_IN5
M&C_IN4

M&C_IN5
M&C_IN4

uC_PROG2

M&C_OUT1_3
M&C_OUT1_4

M&C_OUT1_2

M&C_OUT1_5

M&C_OUT1_2

M&C_OUT1_4
M&C_OUT1_3

M&C_OUT1_5

INT_CLK_ON_OFF

INT_CLK_ON_OFF

PLL_CNTRL4

PLL_CNTRL2
PLL_CNTRL1

PLL_CNTRL3

PLL_CNTRL1

PLL_CNTRL4

PLL_CNTRL2
PLL_CNTRL3

TO_RS232_TX
TO_RS232_RX

TO_RS232_RX
TO_RS232_TX

RS232_RX
RS232_TX

M&C_OUT2_3

M&C_OUT2_4
M&C_OUT2_5

M&C_OUT2_4
M&C_OUT2_3

M&C_OUT2_5

CLK_ADC_CNTRL

CLK_ADC_CNTRL

INT_REF_CLK

INT_REF_CLK

PDWN_A

MUX_SELECT

PDWN_B

DFS

OEB_B
OEB_A

OEB_A

PDWN_B
PDWN_A
DFS

MUX_SELECT

OEB_B

D_+3.3V

D_GND

D_+3.3V

D_GND

D_GND

D_GND

D_+3.3V

D_GND

D_GND

D_+3.3V

D_+3.3V

D_GND
D_+3.3V

D_GND

D_GND

D_+3.3V

D_GND
D_+3.3V

D_GND

D_GND

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}

{AUXOUT}

{SDATA}
{SCLK}

{SENB}

{SCLK}

{AUXOUT}

{SDATA}
{SENB}

{M&C_TX_OUT}
{M&C_RX_OUT}

C88 22pF;0603

8 Bit uC

U15

ATMEGA8515L-8AU

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
C83 22pF;0603

J2

DB9__FEMALE

5
9
4
8
3
7
2
6
1J9

TSW-105-07-T-D

12
34
56
78
910

GNDMISO
GNDSCK
GNDRST
GNDLED
VCCMOSI

C58

100nF; 0603

C59

100nF; 0603

C52

100nF; 0603

C53

100nF; 0603

RS-232
  
TXCVR

U13

SP3220ECA-L

1

2

3

4

5
6

7

89

10

11

12

13

14
15

16

EN

C1+

V+

C1-

C2+
C2-

V-

R1INR1OUT

INVALID

T1IN

FORCEON

T1OUT

G
N

D
VC

C

FORCEOFF

Y2

XTAL_8.5MHz/HC49S

R41

12.4K;0603;1%

C85
100nF; 0603

C56

100nF; 0603

C86
100pF;0603

M&C_IN[4-5]

M&C_OUT1_[2-5]

INT_CLK_ON_OFF4

PLL_CNTRL[1-4]2

M&C_OUT2_[3-5]

CLK_ADC_CNTRL4

INT_REF_CLK4

DFS

PDWN_A
PDWN_B

OEB_A
OEB_B

MUX_SELECT
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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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ADC_+3.3V

GND

GND
GND

GND

GNDGND
GND

D_+3.3V

D_GNDGND

PLL_A_+3.3V

PLL_D_+3.3V

DEMOD_+3.3V

GND

GND

GND

D_GND
D_GND

D_GND

D_GND
D_GND

CLK_+3.3V

D_GND

OSC_+3.3V

D_GND

C68
10uF;10V;T

C104
C-OPEN

C60
C-OPEN

POWER
DISTRIB.
IN
LAYOUT

P1

POWER_DIS_3_SMALL2

1
2
3

C62
10uF;10V;T

U12
LD1117DT33C

143

G
N

D

VO
U

T

VI
N

C90
10uF;10V;T

C87
100nF; 0603

C50
10uF;10V;T

U16
LD1117DT33C

143

G
N

D

VO
U

T

VI
N

C65
10uF;10V;T

C54
100nF; 0603

U14
LD1117DT33C

143

G
N

D

VO
U

T

VI
N

FR1
EXCML32A680U

1 2
D1

S3G

U11
LD1117DT33C

143

G
N

D

VO
U

T

VI
N

L11
100nH;0603

C63
C-OPEN

L13
100nH;0603

C57
10uF;10V;T

L12
100nH;0603

C51
100nF; 0603

R36
0R;0603

C55
C-OPEN

C69
10uF;10V;TC89

C-OPEN

R31 0R;0603

R4 0R;0603

J1

1757475

1

2

BATT+

BATT-

R37 0R;0603

R39 0R;0603

C49
100nF; 0603

L10
100nH;0603

POWER
DISTRIB.
IN
LAYOUT

P2

POWER_DIS_3_SMALL2

1
2
3
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GND

GND

GND GND

GND

GND GND

GND

GND

GND

GND

GNDGNDGND

GND

GND GND

GND

GND

GNDGND

GND

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND GND

GND

GND

GND GND

GND

GND

GND

GND

GND

GNDGND GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GNDGNDGND

GND

GNDGND

GND GND

GND

GND

GND

GND

GND

GNDGND GND

GND

GND

GND

GND

GND

GND

GNDGND

GND

GND

GND

GND

GND

GND

GND GND

GND

GND

GND

GNDGNDGND

GND GND

GND GND

GND

GNDGND

GND GND

GND

GND GND

GND

GND

GND GNDGND GND

GND

GND

GND

GND

GND

GND

GNDGND

GNDGND

GND

GND

GND GNDGND

GND

GND

GND

GND

GNDGND

GND

GND

GNDGND

GND GND

GND

GNDGND

GND

GND

GND

GND
GND GNDGND GNDGND GNDGND

GND

GND

GND

GNDGNDGNDGND GND

GND

GND

GND GND GND

GNDGND GND

GNDGND GNDGND GND GND

GNDGNDGND GND GNDGND GNDGND GNDGND

GNDGNDGNDGND GNDGNDGNDGND GNDGND
GNDGNDGNDGND GNDGNDGNDGND GNDGND

GNDGND GNDGND GNDGND

D_GND D_GND D_GND D_GND D_GND

FV178

FREE VIA

1
FV135

FREE VIA

1

FV218

FREE VIA

1

FV5

FREE VIA

1
FV64

FREE VIA

1

FV190

FREE VIA

1

FV200

FREE VIA

1

FV128

FREE VIA

1

FV183

FREE VIA

1

FV173

FREE VIA

1

FV118

FREE VIA

1

FV41

FREE VIA

1

FV143

FREE VIA

1

FV148

FREE VIA

1

FV246

FREE VIA

1

FV27

FREE VIA

1

FV69

FREE VIA

1

FV203

FREE VIA

1

FV108

FREE VIA

1

FV160

FREE VIA

1

FV249

FREE VIA

1

FV24

FREE VIA

1

FV175

FREE VIA

1

FV157

FREE VIA

1

FV154

FREE VIA

1

FV241

FREE VIA

1

FV235

FREE VIA

1

FV65

FREE VIA

1

FV208

FREE VIA

1

FV39

FREE VIA

1

FV20

FREE VIA

1
FV26

FREE VIA

1
FV8

FREE VIA

1

FV54

FREE VIA

1

FV78

FREE VIA

1

FV242

FREE VIA

1

FV247

FREE VIA

1

FV12

FREE VIA

1

FV73

FREE VIA

1

FV125

FREE VIA

1

FV40

FREE VIA

1

FV206

FREE VIA

1

FV52

FREE VIA

1

FV184

FREE VIA

1

FV156

FREE VIA

1

FV104

FREE VIA

1

FV234

FREE VIA

1

FV96

FREE VIA

1

FV75

FREE VIA

1

FV3

FREE VIA

1

FV33

FREE VIA

1

FV43

FREE VIA

1

FV87

FREE VIA

1

FV45

FREE VIA

1

FV231

FREE VIA

1

FV221

FREE VIA

1

FV34

FREE VIA

1

FV165

FREE VIA

1

FV89

FREE VIA

1

FV97

FREE VIA

1

FV7

FREE VIA

1

FV99

FREE VIA

1

FV122

FREE VIA

1

FV90

FREE VIA

1

FV209

FREE VIA

1

FV244

FREE VIA

1

FV239

FREE VIA

1

FV120

FREE VIA

1

FV83

FREE VIA

1

FV28

FREE VIA

1

FV181

FREE VIA

1

FV59

FREE VIA

1

FV230

FREE VIA

1

FV105

FREE VIA

1

FV84

FREE VIA

1

FV198

FREE VIA

1

FV94

FREE VIA

1

FV134

FREE VIA

1

FV132

FREE VIA

1

FV79

FREE VIA

1

FV222

FREE VIA

1

FV110

FREE VIA

1

FV106

FREE VIA

1

FV22

FREE VIA

1

FV98

FREE VIA

1

FV63

FREE VIA

1

FV245

FREE VIA

1

FV21

FREE VIA

1

FV113

FREE VIA

1

FV205

FREE VIA

1

FV11

FREE VIA

1

FV72

FREE VIA

1

FV189

FREE VIA

1

FV93

FREE VIA

1

FV152

FREE VIA

1
FV25

FREE VIA

1

FV144

FREE VIA

1

FV170

FREE VIA

1

FV179

FREE VIA

1

FV163

FREE VIA

1

FV9

FREE VIA

1

FV204

FREE VIA

1

FV18

FREE VIA

1

FV76

FREE VIA

1

FV55

FREE VIA

1

FV95

FREE VIA

1

FV197

FREE VIA

1

FV53

FREE VIA

1

FV119

FREE VIA

1

FV211

FREE VIA

1

FV195

FREE VIA

1

FV139

FREE VIA

1

FV167

FREE VIA

1

FV188

FREE VIA

1

FV102

FREE VIA

1

FV149

FREE VIA

1

FV220

FREE VIA

1

FV68

FREE VIA

1

FV35

FREE VIA

1

FV248

FREE VIA

1

FV88

FREE VIA

1

FV61

FREE VIA

1

FV164

FREE VIA

1

FV136

FREE VIA

1

FV80

FREE VIA

1

FV138

FREE VIA

1

FV219

FREE VIA

1

FV159

FREE VIA

1

FV85

FREE VIA

1

FV194

FREE VIA

1

FV49

FREE VIA

1

FV37

FREE VIA

1

FV71

FREE VIA

1

FV15

FREE VIA

1

FV126

FREE VIA

1

FV243

FREE VIA

1 FV116

FREE VIA

1

FV115

FREE VIA

1

FV56

FREE VIA

1

FV70

FREE VIA

1

FV158

FREE VIA

1

FV145

FREE VIA

1

FV228

FREE VIA

1

FV60

FREE VIA

1

FV117

FREE VIA

1

FV224

FREE VIA

1

FV100

FREE VIA

1

FV153

FREE VIA

1

FV226

FREE VIA

1

FV36

FREE VIA

1

FV225

FREE VIA

1

FV121

FREE VIA

1

FV13

FREE VIA

1
FV217

FREE VIA

1

FV48

FREE VIA

1

FV223

FREE VIA

1

FV233

FREE VIA

1

FV23

FREE VIA

1

FV107

FREE VIA

1

FV238

FREE VIA

1

FV171

FREE VIA

1

FV38

FREE VIA

1

FV4

FREE VIA

1

FV10

FREE VIA

1

FV44

FREE VIA

1

FV155

FREE VIA

1

FV166

FREE VIA

1

FV51

FREE VIA

1

FV232

FREE VIA

1

FV109

FREE VIA

1

FV17

FREE VIA

1

FV137

FREE VIA

1

FV42

FREE VIA

1

FV213

FREE VIA

1
FV77

FREE VIA

1

FV67

FREE VIA

1

FV168

FREE VIA

1

FV196

FREE VIA

1

FV47

FREE VIA

1

FV150

FREE VIA

1

FV81

FREE VIA

1

FV201

FREE VIA

1

FV82

FREE VIA

1

FV30

FREE VIA

1

FV216

FREE VIA

1

FV86

FREE VIA

1
FV140

FREE VIA

1

FV19

FREE VIA

1

FV227

FREE VIA

1

FV215

FREE VIA

1

FV146

FREE VIA

1

FV29

FREE VIA

1

FV186

FREE VIA

1

FV74

FREE VIA

1

FV58

FREE VIA

1

FV66

FREE VIA

1

FV182

FREE VIA

1

FV174

FREE VIA

1

FV199

FREE VIA

1

FV172

FREE VIA

1

FV50

FREE VIA

1

FV147

FREE VIA

1

FV91

FREE VIA

1

FV14

FREE VIA

1

FV62

FREE VIA

1

FV187

FREE VIA

1

FV16

FREE VIA

1

FV31

FREE VIA

1

FV151

FREE VIA

1

FV250

FREE VIA

1

FV229

FREE VIA

1

FV133

FREE VIA

1
FV185

FREE VIA

1

FV112

FREE VIA

1

FV251

FREE VIA

1
FV162

FREE VIA

1

FV131

FREE VIA

1

FV141

FREE VIA

1

FV46

FREE VIA

1

FV202

FREE VIA

1

FV123

FREE VIA

1

FV124

FREE VIA

1

FV129

FREE VIA

1

FV212

FREE VIA

1

FV210

FREE VIA

1

FV240

FREE VIA

1

FV32

FREE VIA

1

FV169

FREE VIA

1

FV214

FREE VIA

1

FV192

FREE VIA

1

FV161

FREE VIA

1

FV193

FREE VIA

1

FV207

FREE VIA

1

FV236

FREE VIA

1 FV111

FREE VIA

1

FV176

FREE VIA

1

FV142

FREE VIA

1

FV101

FREE VIA

1
FV2

FREE VIA

1

FV177

FREE VIA

1

FV6

FREE VIA

1

FV191

FREE VIA

1

FV1

FREE VIA

1

FV57

FREE VIA

1

FV92

FREE VIA

1

FV114

FREE VIA

1

FV127

FREE VIA

1

FV180

FREE VIA

1

FV130

FREE VIA

1

FV237

FREE VIA

1

FV103

FREE VIA

1


