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Vref = 1V (for 2Vpp ADC range)

Data Clock Output

Software-programmable features:
powerdown, standby, duty-cycle stabilizer,
offset adjustment, built-in test mode,
data strobe polarity, data strobe delay,
reference voltage, etc.

ADC sampling clock
LVCMOS/LVDS/LVPECL
differential

Pin compatible with 14-bit ADC

SPI enabled at power-up

VREF
SENSE

ADC1_DOUT11
ADC1_DOUT10
ADC1_DOUT9
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ADC1_DOUT6
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Differential analog I/O
Right Side 40 pin Connector

AUXILIARY DACS
Use for gain control etc

AUX_DAC1 typical use: rx gain control / RX_AGC1

AUX_DAC2 typical use: tx gain control / TX_GAIN_CNT RL1

AUX_ADC1 typical use: tx power measurement TX_POWER _DET

Receiver Interface

Transmitter Interface

remove resistor if clock creates too much noise

AUXILIARY ADC
Use for RF power measurement, etc.

TRANSCEIVER INTERFACE

SMA INPUTS
Footprints for optional filterAC-coupling

Single-ended
AC-coupling on the board by default

Protection Contingency

Single-ended
AC-coupling on the board by default

Footprints for optional filterAC-coupling

SMA OUTPUTS

Layout Note:
Place on D_GND / GND border

Layout Note:
NE corner

Layout Note:
NW corner

Layout Note:
SE corner

Layout Note:
SW corner

Layout Note:
Place 0R under converter
or near if not possible

Layout Note:
Place 0R under converter
or near if not possible

Layout Note:
Place 0R under converter
or near if not possible

Layout Note:
Place on D_GND / GND border

Layout Note:
Place on D_GND / GND border

ADC Inputs: 1.25 to 2.0 Vpp (differential)
No Damage: -0.3 to +2.1V (single ended)
Common Mode: 0.4 to 1.3V (recommended)

AUX_DAC1

AUX_DAC2

AUX_DAC1

AUX_DAC2

AUX_ADC1

M&C4 {RIGHT_TX}
M&C3 {RIGHT_RX}

D_CNTRL1 {RX_AGC2}

D_CNTRL2 {TX_ENB}
D_CNTRL3 {RX_TXN}

D_CNTRL4 {RX_AGC3}
D_CNTRL5 {CLK_OUT}

RX1_N RX1_P

RX2_PRX2_N

TX1_P

TX2_P

AUX_SPI1 {SDIN}
AUX_SPI2 {SCLK}

AUX_SPI3 {AUX DAC1 SYNC#}

AUX_SPI4 {AUX DAC2 SYNC#}

AUX_SPI1 {SDIN}
AUX_SPI2 {SCLK}

AUX_SPI5 {AUX ADC CS#}
AUX_ADC1

AUX_SPI1 {SDIN}
AUX_SPI2 {SCLK}
AUX_SPI3 {AUX DAC1 SYNC#}
AUX_SPI4 {AUX DAC2 SYNC#}
AUX_SPI4 {AUX DAC2 SYNC#}

AUX_SPI1 {SDIN}
AUX_SPI2 {SCLK}

RX1_P
RX1_N

RX2_P
RX2_N

TX1_P
TX1_N

TX2_P
TX2_N

M&C[3-4]

D_CNTRL[1-5]

AUX_SPI[1-5]

GND

D_+3.3V D_GND

D_+3.3V D_GND

GND

ADCA_+1.8V

GND

ADCA_+1.8V

GND

ADCA_+1.8V

ADCA_+1.8V

GND

GND

D_+3.3V D_GND

D_GND

GND

GND

GND
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R19
R-OPEN;0603

R19
R-OPEN;0603

R5
0R;0603;1%

R5
0R;0603;1%

D2

D-OPEN:0603

D2

D-OPEN:0603
J5

TMMH-120-01-L-D-RA

J5

TMMH-120-01-L-D-RA

A8
15

B8
16

A9
17

B9
18

A10
19

B10
20

A11
21

B11
22

A12
23

B12
24

A13
25

B13
26

A14
27

B14
28

A15
29

B15
30

A16
31

B16
32

A17
33

B17
34

A18
35

B18
36

A19
37

B19
38

A20
39

B20
40

A1
1

B1
2

A2
3

B2
4

A3
5

B3
6

A4
7

B4
8

A5
9

B5
10

A6
11

B6
12

A7
13

B7
14

R7
R-OPEN;0603
R7
R-OPEN;0603

R1

0R;0603;1%

R1

0R;0603;1%

R9
R-OPEN;0603

R9
R-OPEN;0603

C90
470nF;0402
C90
470nF;0402

R3

0R;0603;1%

R3

0R;0603;1%

C74
470nF;0402
C74
470nF;0402

R14 R-OPEN;0603R14 R-OPEN;0603

C89
4.7uF;0603
C89
4.7uF;0603

C8 100nF;0402C8 100nF;0402

C68
4.7uF;0603
C68
4.7uF;0603

R13
0R;0603;1%

R13
0R;0603;1%

FR9

BLM18KG121TN1

FR9

BLM18KG121TN1

R20
1K;0603;1%

R20
1K;0603;1%

R16
R-OPEN;0603
R16
R-OPEN;0603

12 Bit ADC

U11

AD7276AUJZ-500RL7

12 Bit ADC

U11

AD7276AUJZ-500RL7

V
D

D
1

VIN
3G

N
D

2

SDATA
5 SCLK
4

CS
6

J7

SMA_PCB_90 FEMALE

J7

SMA_PCB_90 FEMALE

1
1

GND1
2

GND2
3

GND3
4

GND4
5

J3

SMA_PCB_90 MALE

J3

SMA_PCB_90 MALE

1
1

GND1
2

GND2
3

GND3
4

GND4
5

R89

0R;0603;1%

R89

0R;0603;1%FR6

BLM18KG121TN1

FR6

BLM18KG121TN1

R18
R-OPEN;0603

R18
R-OPEN;0603

C9

22uF;6.3V;CC;3216

C9

22uF;6.3V;CC;3216

C80
470nF;0402
C80
470nF;0402

R21

1K;0603;1%

R21

1K;0603;1%

C79
4.7uF;0603
C79
4.7uF;0603

D7
MM5Z3V6
D7
MM5Z3V6

J8

SMA_PCB_90 FEMALE

J8

SMA_PCB_90 FEMALE

1
1

GND1
2

GND2
3

GND3
4

GND4
5

12 Bit D/A

U7

AD5621BKSZ

12 Bit D/A

U7

AD5621BKSZ
V

D
D

4

VOUT
6G

N
D

5

SDIN
3 SCLK
2

SYNC
1

R6 R-OPEN;0603R6 R-OPEN;0603

C5

22uF;6.3V;CC;3216

C5

22uF;6.3V;CC;3216

R68 0R;0603;1%R68 0R;0603;1%

R80
1K;0603;1%

R80
1K;0603;1%

D4

D-OPEN:0603

D4

D-OPEN:0603

FR7

BLM18KG121TN1

FR7

BLM18KG121TN1

R10
R-OPEN;0603
R10
R-OPEN;0603

R96

0R;0603;1%

R96

0R;0603;1%

R22
1K;0603;1%

R22
1K;0603;1%

R79

1K;0603;1%

R79

1K;0603;1%

R4 R-OPEN;0603R4 R-OPEN;0603R12 R-OPEN;0603R12 R-OPEN;0603

D5

D-OPEN:0603

D5

D-OPEN:0603

C10 100nF;0402C10 100nF;0402

R100

0R;0603;1%

R100

0R;0603;1%

R8
R-OPEN;0603

R8
R-OPEN;0603

R2

0R;0603;1%

R2

0R;0603;1%

R11
0R;0603;1%
R11
0R;0603;1%

R78
1K;0603;1%

R78
1K;0603;1%

J2

SMA_PCB_90 MALE

J2

SMA_PCB_90 MALE

1
1

GND1
2

GND2
3

GND3
4

GND4
5

R23
1K;0603;1%

R23
1K;0603;1%

R17
R-OPEN;0603
R17
R-OPEN;0603

12 Bit D/A

U10

AD5621BKSZ

12 Bit D/A

U10

AD5621BKSZ

V
D

D
4

VOUT
6G

N
D

5

SDIN
3 SCLK
2

SYNC
1

D3

D-OPEN:0603

D3

D-OPEN:0603

R77
1K;0603;1%

R77
1K;0603;1%
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Current Ouput:
Typ 20mA

Set 120uA reference current

Current Ouput:
Typ 20mA

Low Pass Filter

DAC Output: 
1Vpp (diff) + 500mV DC bias

Layout note:
Output traces must be impedance 
matched to 100Ohm differential 
 and 50 ohm single ended

I to V Conversion

DAC output offset voltage
mismatch compensation

ignored. Always in dual-port mode

400mV Common Mode Layout note:
Place 49.9 ohm termination
resistors close to DAC inputs

LVCMOS DAC Clock drive circuit

Note: AD9747 
All Ground
pins shorted 
internally

DAC_P2D12
DAC_P2D13
DAC_P2D14
DAC_P2D15

DAC_P2D11

DAC_P2D2

DAC_P2D8

DAC_P2D6

DAC_P2D1

DAC_P2D9

DAC_P2D3

DAC_P2D7

DAC_P2D5

DAC_P2D0

DAC_P2D4

DAC_P2D10

DAC_P1D14
DAC_P1D13
DAC_P1D12

DAC_P1D8

DAC_P1D2

DAC_P1D11

DAC_P1D15

DAC_P1D3

DAC_P1D9

DAC_P1D1

DAC_P1D6

DAC_P1D4

DAC_P1D0

DAC_P1D5

DAC_P1D7

DAC_P1D10

SPI2 {SDIO}
SPI1 {SCLK}

{DAC DATA CLOCK OUT}

SPI3 {SDO}
SPI4 {DAC CSB}

DAC_RESET

CLK_P
CLK_N

CLK_P

CLK_N

DAC_P1D[0-15]

DAC_P2D[0-15]

SPI[1-4]

TX1_P

TX1_N

TX2_P

TX2_N

DAC_DCO

DAC_REFCLK_P

DAC_REFCLK_N

DAC_RESET

GND

GND

GND

GND

GND

D_GND

GND

GND

GND

GND GND GND

GND GND GND

GND

GND GND GND

GND GND

GND

GND

DAC_+3.3V

D_GND

DAC_+1.8V
DACA_+3.3V

DAC_+3.3V
DACA_+3.3V

DAC_+1.8V
DAC_+1.8V

D_GND GND

GND

DAC_+1.8V

D_GND D_GND D_GND

D_GND

D_GND
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L1

82nH;0603

L1

82nH;0603

L8

82nH;0603

L8

82nH;0603

C108 100nF;0402C108 100nF;0402

L4

82nH;0603

L4

82nH;0603

C42

1nF;0402

C42

1nF;0402

C102 1nF;0402C102 1nF;0402

R57 249R;0402;1%R57 249R;0402;1%

R110 10K;0402;1%R110 10K;0402;1%

C25
39pF;0402

C25
39pF;0402

R62 249R;0402;1%R62 249R;0402;1%

C100

100nF;0402

C100

100nF;0402

R69 249R;0402;1%R69 249R;0402;1%

C106 1nF;0402C106 1nF;0402

C31

47pF;0402

C31

47pF;0402

C44 100nF;0402C44 100nF;0402

R63 499R;0402;1%R63 499R;0402;1%

L3

82nH;0603

L3

82nH;0603

C109 1nF;0402C109 1nF;0402

C34

47pF;0402

C34

47pF;0402

R56 499R;0402;1%R56 499R;0402;1% L5

82nH;0603

L5

82nH;0603

C32

47pF;0402

C32

47pF;0402

R65
287R;0603;1%

R65
287R;0603;1%

R64 499R;0402;1%R64 499R;0402;1%

C36
22pF;0402

C36
22pF;0402

C99 100nF;0402C99 100nF;0402

C35
22pF;0402

C35
22pF;0402

C37
22pF;0402

C37
22pF;0402

C43

1uF;0603

C43

1uF;0603
R67

1K;0603;1%
R67

1K;0603;1%

R113
0R;0402;1%
R113
0R;0402;1%

C26
39pF;0402

C26
39pF;0402

L2

82nH;0603

L2

82nH;0603

C103 100nF;0402C103 100nF;0402

R59
49.9R;0402;1%
R59
49.9R;0402;1%

C39
C-OPEN;0402
C39
C-OPEN;0402

C40
C-OPEN;0402
C40
C-OPEN;0402

R104
49.9R;0402;1%
R104
49.9R;0402;1%

R114
0R;0402;1%
R114
0R;0402;1%

L6

82nH;0603

L6

82nH;0603

D/A CONVERTER

CH1 OUT

CH2 OUT

AUX1 OUT

AUX2 OUT

Clock Input

CH1 IN

CH2 IN

SPI

12-bit LSB

16-bit LSB

14-bit LSB

12-bit LSB

14-bit LSB

16-bit LSB

Dual 250 MSPS
MSB

MSB

Data Clock Out

U3

AD9747BCPZ

D/A CONVERTER

CH1 OUT

CH2 OUT

AUX1 OUT

AUX2 OUT

Clock Input

CH1 IN

CH2 IN

SPI

12-bit LSB

16-bit LSB

14-bit LSB

12-bit LSB

14-bit LSB

16-bit LSB

Dual 250 MSPS
MSB

MSB

Data Clock Out

U3

AD9747BCPZ

FSADJ
54

IOUT2P
59

AUX1P
66

IOUT2N
60

AUX1N
65

CLKP
3

CLKN
4

C
V

D
D

18
_0

1
1

C
V

D
D

18
_0

2
6

C
V

S
S

_0
1

2

C
V

S
S

_0
2

5

AUX2P
62

IOUT1P
69

AUX2N
63

IOUT1N
68

A
V

D
D

33
_0

1
56

A
V

D
D

33
_0

2
57

A
V

D
D

33
_0

3
71

A
V

D
D

33
_0

4
72

IQSEL
29

REFIO
55

D
V

D
D

18
_0

1
8

D
V

D
D

18
_0

2
47

NC_01
26NC_02
30

P2D0
46

P2D1
45

P2D2
44

P2D3
43

P1D0
24

P1D1
23

P1D2
22

P1D3
21

D
V

D
D

33
27

P1D4
20

P2D4
42

P1D5
19

P2D5
41

P1D6
18

P2D6
40

P1D7
17

P2D7
39

P1D8
16

P2D8
38

P1D9
15

P2D9
37

P1D10
14

P2D10
36

P1D11
13

P2D11
35

P1D12
12

P2D12
34

P1D13
11

P2D13
33

P1D14
10

P2D14
32

P1D15
9

P2D15
31

DCO
25

D
V

S
S

_0
1

7

D
V

S
S

_0
2

28

D
V

S
S

_0
3

48

A
V

S
S

_0
1

58

A
V

S
S

_0
2

61

A
V

S
S

_0
3

64

A
V

S
S

_0
4

67

A
V

S
S

_0
5

70

A
V

S
S

_0
6

73

RESET
53

CSB
52 SDO
49 SDIO
50 SCLK
51

C24
39pF;0402

C24
39pF;0402

C41

100nF;0402

C41

100nF;0402

C98 1nF;0402C98 1nF;0402

R70 499R;0402;1%R70 499R;0402;1%

R105
49.9R;0402;1%
R105
49.9R;0402;1%

R61
49.9R;0402;1%
R61
49.9R;0402;1%

R60
49.9R;0402;1%
R60
49.9R;0402;1%

R58
49.9R;0402;1%

R58
49.9R;0402;1%

C101

100nF;0402

C101

100nF;0402

R66 249R;0402;1%R66 249R;0402;1%

C23
39pF;0402

C23
39pF;0402

C95 1nF;0402C95 1nF;0402

C110 100nF;0402C110 100nF;0402

C33

47pF;0402

C33

47pF;0402

C38
22pF;0402

C38
22pF;0402

L7

82nH;0603

L7

82nH;0603
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Layout Note:
Pin 1 of 98 Pin conn. should
be at North side of PCB
Place large ground vias near
the connectors' ground pins

Digital I/Os - Left Side 98-Pin Connector

ADC data clock output = data strobe

LSbs 0-1 reserved for future use

LSbs 0-1 reserved for future use

2 auxiliary DACs + 1 auxiliary ADC

DAC sampling clock
(250 MHz max) LVDS

extra nets to
microprocessor

ADC sampling clock
(150 MHz max)
LVCMOS/LVDS/LVPECL 

M&C INPUT
FEMALE CONNECTOR

M&C OUTPUT TO
EXTERNAL FREQ. REF
MALE CONNECTOR

Layout Note:
SW corner

Layout Note:
NW corner

TOP BOTTOM

DAC2_DIN4
DAC2_DIN3
DAC2_DIN2
DAC2_DIN1

DAC2_DIN5

DAC2_DIN8

DAC2_DIN10

DAC2_DIN7

DAC2_DIN9

DAC2_DIN11
DAC2_DIN12

DAC2_DIN6

DAC2_DIN0

DAC2_DIN13
DAC2_DIN14
DAC2_DIN15

DAC1_DIN4
DAC1_DIN3
DAC1_DIN2
DAC1_DIN1

DAC1_DIN5

DAC1_DIN8

DAC1_DIN10

DAC1_DIN7

DAC1_DIN9

DAC1_DIN11
DAC1_DIN12

DAC1_DIN6

DAC1_DIN0

DAC1_DIN13
DAC1_DIN14
DAC1_DIN15

{DAC DATA CLOCK OUT} ADC_DCO1 {DATA STROBE1}

M&C7 {LEFT_RX} M&C8 {LEFT_TX}

ADC1_DOUT13
ADC1_DOUT12
ADC1_DOUT11

ADC1_DOUT10

ADC1_DOUT8
ADC1_DOUT9

ADC1_DOUT7
ADC1_DOUT6
ADC1_DOUT5
ADC1_DOUT4
ADC1_DOUT3
ADC1_DOUT2

ADC1_DOUT1
ADC1_DOUT0

ADC_DCO2 {DATA STROBE2}
ADC2_DOUT13
ADC2_DOUT12
ADC2_DOUT11
ADC2_DOUT10

ADC2_DOUT9
ADC2_DOUT8
ADC2_DOUT7
ADC2_DOUT6
ADC2_DOUT5
ADC2_DOUT4
ADC2_DOUT3
ADC2_DOUT2

ADC2_DOUT1
ADC2_DOUT0

ADC_CLKIN_P {ADC_CLKP}
ADC_CLKIN_N {ADC_CLKN}

D_CNTRL1 {RX_AGC2}
D_CNTRL2 {TX_ENB}
D_CNTRL3 {RX_TXN}
D_CNTRL4 {RX_AGC3}
D_CNTRL5 {CLK_OUT}

AUX_SPI1 {SDIN}
AUX_SPI2 {SCLK}
AUX_SPI3 {AUX DAC1 SYNC#}

AUX_SPI4 {AUX DAC2 SYNC#}
AUX_SPI5 {AUX ADC CS#}
ADC_FEATURES0{SMI_SDO}
ADC_FEATURES1{SMI_SDFS}
ADC_FEATURES2{SMI_SCLK}
ADC_FEATURES3{SYNC}
ADC_FEATURES4{FD0A}
ADC_FEATURES5{FD1A}

ADC_FEATURES7{FD3A}
ADC_FEATURES6{FD2A}

ADC_FEATURES8{FD0B}
ADC_FEATURES9{FD1B}

ADC_FEATURES10 {FD2B}
ADC_FEATURES11 {FD3B}

TBD1

TBD2
TBD3

M&C5 {BOTTOM_RX}
M&C6 {BOTTOM_TX}

M&C10 {TOP_TX}
M&C9 {TOP_RX}

DAC2_DIN[0-15]

DAC1_DIN[0-15]

ADC2_DOUT[0-13]

ADC_DCO[1-2]

M&C[5-10]

ADC1_DOUT[0-13]

ADC_FEATURES[0-11]

AUX_SPI[1-5]

DAC_DCO

DAC_CLKIN_P
DAC_CLKIN_N

D_CNTRL[1-5]

TBD[1-3]

ADC_CLKIN_P
ADC_CLKIN_N

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND
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A1
1

A2
2

A3
3

A4
4

A5
5

A6
6

A7
7

A8
8

A9
9

A10
10

A11
11

A12
12

A13
13

A14
14

A15
15

A16
16

A17
17

A18
18

A19
19

A20
20

A21
21

A22
22

A23
23

A24
24

A25
25

A26
26

A27
27

A28
28

A29
29

A30
30

A31
31

A32
32

A33
33

A34
34

A35
35

A36
36

A37
37

A38
38

A39
39

A40
40

A41
41

A42
42

A43
43

A44
44

A45
45

A46
46

A47
47

A48
48

A49
49

B1
50

B2
51

B3
52

B4
53

B5
54

B6
55

B7
56

B8
57

B9
58

B10
59

B11
60

B12
61

B13
62

B14
63

B15
64

B16
65

B17
66

B18
67

B19
68

B20
69

B21
70

B22
71

B23
72

B24
73

B25
74

B26
75

B27
76

B28
77

B29
78

B30
79

B31
80

B32
81

B33
82

B34
83

B35
84

B36
85

B37
86

B38
87

B39
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B40
89

B41
90

B42
91

B43
92

B44
93

B45
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B46
95

B47
96

B48
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B49
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J10

SQT-106-01-L-D-RA

J10

SQT-106-01-L-D-RA

1
2
3
4
5
6
7
8
9

10
11
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J9

TMMH-106-01-L-D-RA

J9

TMMH-106-01-L-D-RA

1
2
3
4
5
6
7
8
9
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Layout Note:
D+ & D- are 90 ohm diff

Layout Note:
Place USB connector between SMA
connectors next to edge connector

Please note: 
Serial link is TTL NOT RS232.

Microcontroller Output Voltage Translation (4.8V to 3.3V)

Layout Note:
Voltage Translation resistors should be
a low priority placement near the Atmel

Power Fault Indicators

Power Supply Enables

extra nets to J6, 98 pin digital connector

Layout Note:
0 Ohm Resistors placed
underneath USB connector

uC_PROG3 {uC_RST#}

uC_PROG1 {uC_MISO}

uC_PROG2 {uC_SCLK}
uC_PROG4 {uC_MOSI}

uC_PROG1 {uC_MISO}
uC_PROG2 {uC_SCLK}

uC_PROG3 {uC_RST#}
uC_PROG4 {uC_MOSI}

M&C8 {LEFT_TX}

M&C6 {BOTTOM_TX}

M&C8_u {LEFT_TX}

M&C6_u {BOTTOM_TX}

TBD1

TBD3

TBD1_u

TBD3_u

TBD2 TBD2_u

SPI1_u {SCLK}
SPI2_u {SDIO}

SPI4_u {DAC CSB}

SPI3 {SDO}

DAC_RESET_u

SPI5_u {ADC CSB}

M&C4 {RIGHT_TX}

M&C10 {TOP_TX}

M&C4_u {RIGHT_TX}

M&C10_u {TOP_TX}

DAC_RESET DAC_RESET_u

DAC_RESET

M&C4_u {RIGHT_TX}
M&C8_u {LEFT_TX}

M&C6_u {BOTTOM_TX}

M&C10_u {TOP_TX}

M&C9 {TOP_RX}
M&C5 {BOTTOM_RX}

M&C7 {LEFT_RX}
M&C3 {RIGHT_RX}

PWR_EN1 {D_+3.3V}
PWR_EN2 {DACA_+3.3V}
PWR_EN4 {DAC_+1.8V}
PWR_EN5 {ADCA_+1.8V}

PFAULT0 {D_+4.80V}

PFAULT4 {DAC_+1.8V}

PFAULT2 {DACA_+3.3V}
PFAULT3 {D_+2.0V}

PFAULT1 {D_+3.3V}

SPI5 {ADC CSB}

SPI2 {SDIO}

SPI4 {DAC CSB}

SPI1 {SCLK}

SPI5_u {ADC CSB}

SPI2_u {SDIO}

SPI4_u {DAC CSB}

SPI1_u {SCLK}

TBD1_u

TBD3_u
TBD2_u

M&C5 {BOTTOM_RX}

M&C7 {LEFT_RX}

M&C3 {RIGHT_RX}

M&C9 {TOP_RX}

M&C4 {RIGHT_TX}

M&C8 {LEFT_TX}

M&C6 {BOTTOM_TX}

M&C10 {TOP_TX}

SPI3 {SDO}

SPI1 {SCLK}
SPI2 {SDIO}

SPI4 {DAC CSB}
SPI5 {ADC CSB}

TBD3
TBD2
TBD1

M&C[3-10]

PFAULT[0-4]

PWR_EN[4-5]SPI[1-5]

DAC_RESET

TBD[1-3]

PWR_EN[1-2]

D_+4.80V

D_+4.80V

D_GND

D_+4.80V

D_GND

D_GND

D_GND

USB_GND

D_GND

USB_GND

D_GND

D_GND

D_+4.80V

D_GND

D_GND

D_+4.80V

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND

D_GND USB_GND

D_GND

D_GND

D_GND

D_GND
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C
29

10
0n

F
;0

40
2

C
29

10
0n

F
;0

40
2

R40 1K;0402;1%R40 1K;0402;1%

C70 22pF;0402C70 22pF;0402

C
27

1n
F

;0
40

2

C
27

1n
F

;0
40

2

R46 10K;0402;1%R46 10K;0402;1%

C48

100nF
;0402

C48

100nF
;0402

R51 22R;0402;1%R51 22R;0402;1%

R49 4.7K;0402;1%R49 4.7K;0402;1%

R33 1K;0402;1%R33 1K;0402;1%

8-Bit µC

U2

AT90USB646-16MU

8-Bit µC

U2

AT90USB646-16MU

PE6 (INT.6/AIN.0)
1

PE7 (INT.7/AIN.1/UVcon)
2

U
V

cc
3

D-
4

D+
5

UGND
6

UCap
7

VBus
8

PE3 (IUID)
9

PB0 (SS/PCINTO)
10

PB1 (PCINT1/SCLK)
11

PB2 (PDI/PCINT2/MOSI)
12

PB3 (PDO/PCINT3/MISO)
13

PB4 (PCINT4/OC.2A)
14

PB5 (PCINT5/OC.1A)
15

PB6 (PCINT6/OC.1B)
16

PB7 (PCINT7/OC.0A/OC.1C)
17

PE4 (INT4/TOSC1)
18

PE5 (INT5/TOSC2)
19

RESET
20

V
C

C
1

21

G
N

D
1

22

XTAL2
23 XTAL1
24

PD0 (OC.0B/SCL/INT0)
25

PD1 (OC.2B/SDA/INT1)
26

PD2 (RXD1/INT2)
27

PD3 (TXD1/INT3)
28

PD4 (ICP1)
29

PD5 (XCK1)
30

PD6 (T1)
31

PD7 (T0)
32

PE0 (WR)
33

PE1 (RD)
34

PC0 (A8)
35

PC1 (A9)
36

PC2 (A10)
37

PC3 (A11/T.3)
38

PC4 (A12/OC.3C)
39

PC5 (A13/OC.3B)
40

PC6 (A14/OC.3A)
41

PC7 (A15/IC.3/CLKO)
42

PE2 (ALE/HWB)
43

PA7 (AD7)
44PA6 (AD6)
45PA5 (AD5)
46PA4 (AD4)
47PA3 (AD3)
48PA2 (AD2)
49PA1 (AD1)
50PA0 (AD0)
51

V
C

C
2

52

G
N

D
2

53

PF7 (ADC7/TDI)
54PF6 (ADC6/TDO)
55PF5 (ADC5/TMS)
56PF4 (ADC4/TCK)
57PF3 (ADC3)
58PF2 (ADC2)
59PF1 (ADC1)
60PF0 (ADC0)
61

AREF
62

G
N

D
3

63

A
V

C
C

64

E
xP

A
D

65

CARD
EDGE
CONNECTOR

J11

MEC1-108-01-S-D-RA1-SL

CARD
EDGE
CONNECTOR

J11

MEC1-108-01-S-D-RA1-SL

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

11
11

12
12

13
13

14
14

C
20

4.
7u

F
;0

60
3

C
20

4.
7u

F
;0

60
3

R53 10K;0402;1%R53 10K;0402;1%

R48 4.7K;0402;1%R48 4.7K;0402;1%

R34 470R;0402;1%R34 470R;0402;1%

R74

0R;0603;1%

R74

0R;0603;1%

R43

10K;0402;1%

R43

10K;0402;1%

R47 4.7K;0402;1%R47 4.7K;0402;1%

R26 10K;0402;1%R26 10K;0402;1%

C28

1uF;0603

C28

1uF;0603

R55 10K;0402;1%R55 10K;0402;1%

J1

USB_MINI_AB_RECEPTACLE

J1

USB_MINI_AB_RECEPTACLE

VBUS
1

D-
2

D+
3

ID
4

GND
5

SHIELD1
6

SHIELD2
7

SHIELD3
8

SHIELD4
9

R37 470R;0402;1%R37 470R;0402;1%

C47

100nF
;0402

C47

100nF
;0402

C18
100nF;0402

C18
100nF;0402

R39 470R;0402;1%R39 470R;0402;1%

FR1

B
LM

18K
G

121T
N

1

FR1

B
LM

18K
G

121T
N

1

C21
100nF;0402
C21
100nF;0402

R52 22R;0402;1%R52 22R;0402;1%

C
30

10
0n

F
;0

40
2

C
30

10
0n

F
;0

40
2

R25 10K;0402;1%R25 10K;0402;1%

R32 470R;0402;1%R32 470R;0402;1%

R27 4.7K;0402;1%R27 4.7K;0402;1%

Y1
ABLS-16.000MHZ-B2-T

Y1
ABLS-16.000MHZ-B2-T

R50 4.7K;0402;1%R50 4.7K;0402;1%

C45

100nF
;0402

C45

100nF
;0402

R45 10K;0402;1%R45 10K;0402;1%

R24 10K;0402;1%R24 10K;0402;1%

C84 22pF;0402C84 22pF;0402

R44 10K;0402;1%R44 10K;0402;1%

R54 4.7K;0402;1%R54 4.7K;0402;1%

R38 1K;0402;1%R38 1K;0402;1%

C1

4.7uF;0603

C1

4.7uF;0603

C
16

10
0n

F
;0

40
2

C
16

10
0n

F
;0

40
2

R29 4.7K;0402;1%R29 4.7K;0402;1%

C46

100nF
;0402

C46

100nF
;0402

C
15

10
0n

F
;0

40
2

C
15

10
0n

F
;0

40
2

R30 1K;0402;1%R30 1K;0402;1%

R28 4.7K;0402;1%R28 4.7K;0402;1%
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Layout Note:
0 Ohm Resistors placed
underneath these components
- MICRO

+5V Supply

Power Fault Indicators

Ityp = ~100mA Vout = 3.31V

OPERATIONAL RANGE: 5.00 - 5.75V

VREF = 1.25V

Reverse Voltage Protection

PCB Mounting Holes

Ground Bridge Resistors

Ityp = 500mA Vout = 2.0V

Over Voltage Protection (5.85V)

Imax = 500mA  Vout = 1.80V

Power Supply Enables

Power Requirements
COMP            V                 mA      
--------------------------------------------------
MICRO          +3.3              90
DAC              +3.3            76
DAC              +1.8             60
ADC              +1.8            495
ADC              +3.3            100

Layout Note:
TVS component placed near DC/DC Converter
in ground return path to terminal block

Layout Note:
Place 0R between D_GND & GND caps to minimize
the length of the ground return path

VREF = 1.25V

Ityp = ~100mA Vout = 3.31V

VREF = 1.25V

Ityp = 50mA Vout = 1.80V

Ityp = 19mA Vout = 4.84V

VREF = 1.25V

+5V

PWR_EN1 {D_+3.3V}

PFAULT1 {D_+3.3V}
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