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DAC_0_CLK

DAC_1_CLK

EXT_5v

EXT_GND

EXT_5v

EXT_5v

DVDD_3.3v

AGND

EXT_5v
AVDD_3.3v

DVDD_3.3v AVDD_3.3v

DGND AGND

DGND

AGND

AGND

AGND

DVDD_3.3v DVDD_3.3v

DGNDAGND

EXT_GND

AGND

DGND

FPGA_CLK- 8
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Sx pins configure part. Each is a four-level input:
   0=GND, 1/3=NC, 2/3=VREF, 1=VDD

Mount these resitors to allow the FPGA
to drive the clock input for the data 
converters. These *must* be removed
to use the external clock connector.

Analog/Digital Ground Filtering

C70.1uFC70.1uF

+C60
10uF

+C60
10uF

R32 NM - 1kR32 NM - 1k

R71 1.4k 0.5%R71 1.4k 0.5%

R75 2.4k 0.5%R75 2.4k 0.5%

C90.1uFC90.1uF

L9 BLM18AG102SN1L9 BLM18AG102SN1

R44 160R44 160

J8

Jumper-4

J8

Jumper-4

11
22
33
44

R20 33R20 33

R52 2.4k 0.5%R52 2.4k 0.5%

C6 1.0uFC6 1.0uF

C3 1.0uFC3 1.0uF

TP3TP3

+ C20
330uF

+ C20
330uF

L6 BLM18AG102SN1L6 BLM18AG102SN1

L1 BLM18AG102SN1L1 BLM18AG102SN1

L5 BLM18AG102SN1L5 BLM18AG102SN1

U1

LT1963-ADJ_TO220

U1

LT1963-ADJ_TO220

SHDN1 IN2 VOUT 4

GND3 ADJ 5

R30 33R30 33

R34 1kR34 1k

D1
LED_RED
D1
LED_RED

R2 160R2 160

R29
4.12k 1%
R29
4.12k 1%

+C21
10uF

+C21
10uF

D4
LED_RED

D4
LED_RED

TP2TP2

D6
LED_RED
D6
LED_RED

TP5TP5

J4

MHOLE

J4

MHOLE
1 1

U9

LT1963-ADJ_TO220

U9

LT1963-ADJ_TO220

SHDN1 IN2 VOUT 4

GND3 ADJ 5

R50 1.4k 0.5%R50 1.4k 0.5%

L7 BLM18AG102SN1L7 BLM18AG102SN1

R14 200R14 200

C22
1.0uF
C22
1.0uF

L8 BLM18AG102SN1L8 BLM18AG102SN1

L3 BLM18AG102SN1L3 BLM18AG102SN1

R35
1k
R35
1k

R27
NM - 1k

R27
NM - 1k

L10 BLM18AG102SN1L10 BLM18AG102SN1

L2 BLM18AG102SN1L2 BLM18AG102SN1

R23 33R23 33

L4 BLM18AG102SN1L4 BLM18AG102SN1

C5 1.0uFC5 1.0uF

TP1TP1

+ C26
10uF

+ C26
10uF

U6

AD9513

U6

AD9513

CLKIN- 3CLKIN+ 2

GND31

OUT2+19

OUT0-27 OUT0+28

OUT1-22 OUT1+23

OUT2-18

RSET 32

S0 25
S1 16
S2 15
S3 14
S4 13
S5 12
S6 11
S7 10
S8 9
S9 8

S10 7

SYNCB 5

VDD1
VDD4
VDD17
VDD20
VDD21
VDD24
VDD26
VDD29
VDD30

VREF 6

GNDPAD33

C53
1.0uF
C53
1.0uF

TP4TP4

+ C48
10uF

+ C48
10uF
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DAC_0_B_D13
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DAC_0_B_D11
DAC_0_B_D10
DAC_0_B_D9
DAC_0_B_D8
DAC_0_B_D7
DAC_0_B_D6
DAC_0_B_D5
DAC_0_B_D4
DAC_0_B_D3
DAC_0_B_D2
DAC_0_B_D1
DAC_0_B_D0

AGND
DGND

AVDD_3.3vDVDD_3.3v

DVDD_3.3v

DGND

AVDD_3.3v

AGND

DAC_0_A_IOUTA 5
DAC_0_A_IOUTB 5

DAC_0_B_IOUTA 5
DAC_0_B_IOUTB 5

DAC_0_A_D[0:13]8

DAC_0_B_D[0:13]8

DAC_0_CLK2

DAC_0_SLEEP8
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Pins [13,14] and [35,36] are the LSB
data pins for the AD9767 which can be
ignored for the pin compatible 12-bit
AD9765. They're connected here for
flexibility later.

Bypass for DVDD pins Bypass for AVDD pins

C23
0.1uF
C23

0.1uF

C28
1.0nF
C28
1.0nF

U3

AD9767

U3

AD9767

DB13-P11
DB12-P12
DB11-P13
DB10-P14
DB9-P15
DB8-P16
DB7-P17
DB6-P18
DB5-P19
DB4-P110
DB3-P111
DB2-P112
DB1-P113
DB0-P114

DCOM115

DVDD1 16

WRT117

CLK118 CLK219

WRT220

DCOM221

DVDD2 22

DB13-P223
DB12-P224
DB11-P225
DB10-P226
DB9-P227
DB8-P228
DB7-P229
DB6-P230
DB5-P231
DB4-P232
DB3-P233
DB2-P234
DB1-P235
DB0-P236

SLEEP37

ACOM 38

IOUTA2 39
IOUTB2 40

FSADJ2 41

GAINCTRL 42

REFIO 43

FSADJ1 44

IOUTB1 45IOUTA1 46

AVDD 47

MODE 48

R54
2k 0.5%

R54
2k 0.5%

C27
0.1uF
C27

0.1uF

C25
1.0nF
C25
1.0nF

C29
1.0nF
C29
1.0nF

R55
0
R55
0

R60 1kR60 1k

R56
2k 0.5%

R56
2k 0.5%

C24
0.1uF
C24

0.1uF
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DAC_1_B_D0

AVDD_3.3vDVDD_3.3v

AGND
DGND

DVDD_3.3v

DGND

AVDD_3.3v

AGND

DAC_1_SLEEP8

DAC_1_A_IOUTA 5
DAC_1_A_IOUTB 5

DAC_1_B_IOUTA 5
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Pins [13,14] and [35,36] are the LSB
data pins for the AD9767 which can be
ignored for the pin compatible 12-bit
AD9765. They're connected here for
flexibility later.

Bypass for DVDD pins Bypass for AVDD pins

R68 1kR68 1k

U5

AD9767

U5

AD9767

DB13-P11
DB12-P12
DB11-P13
DB10-P14
DB9-P15
DB8-P16
DB7-P17
DB6-P18
DB5-P19
DB4-P110
DB3-P111
DB2-P112
DB1-P113
DB0-P114

DCOM115

DVDD1 16

WRT117

CLK118 CLK219

WRT220

DCOM221

DVDD2 22

DB13-P223
DB12-P224
DB11-P225
DB10-P226
DB9-P227
DB8-P228
DB7-P229
DB6-P230
DB5-P231
DB4-P232
DB3-P233
DB2-P234
DB1-P235
DB0-P236

SLEEP37

ACOM 38

IOUTA2 39
IOUTB2 40

FSADJ2 41

GAINCTRL 42

REFIO 43

FSADJ1 44

IOUTB1 45IOUTA1 46

AVDD 47

MODE 48

C35
0.1uF
C35

0.1uF

R64
2k 0.5%

R64
2k 0.5%

C38
1.0nF
C38
1.0nF

R65
0
R65
0

C34
0.1uF
C34

0.1uF

C32
0.1uF
C32

0.1uF

R63
2k 0.5%

R63
2k 0.5%

C37
1.0nF
C37
1.0nF

C33
1.0nF
C33
1.0nF
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AVDD_3.3v

AGND

AVDD_3.3v

AGND

DAC_0_A_IOUTA3
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DAC_0_B_IOUTA3
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R66
1k

R66
1k

R9 226R9 226

R11 226R11 226

R3
24.9

R3
24.9

R19 226R19 226

R21
24.9

R21
24.9

R13 499R13 499

J3

mcx_endlaunch

J3

mcx_endlaunch

GND 1

Vs2

GND3
R18 226R18 226

C4

10pF

C4

10pF

R8
24.9
R8
24.9

R51
1k

R51
1k

R28 499R28 499

U4

AD8042

U4

AD8042

OUT1 1
IN1-2
IN1+3

Vs- 4

IN2+5 IN2-6

OUT2 7

Vs+ 8

R53
1k
R53
1k

C8

10pF

C8

10pF

C2

10pF

C2

10pF

R5 226R5 226

R22
24.9
R22
24.9

R17
24.9

R17
24.9

J1

mcx_endlaunch

J1

mcx_endlaunch

GND 1

Vs2

GND3
R4 226R4 226

J7

mcx_endlaunch

J7

mcx_endlaunch

GND 1

Vs2

GND3

R26
24.9
R26
24.9

R62
1k

R62
1k

J2

mcx_endlaunch

J2

mcx_endlaunch

GND 1

Vs2

GND3

R58
1k

R58
1k

U2

AD8042

U2

AD8042

OUT1 1
IN1-2
IN1+3

Vs- 4

IN2+5 IN2-6

OUT2 7

Vs+ 8

R1 499R1 499

R24 226R24 226

R25 226R25 226

R67
1k

R67
1k

R12
24.9

R12
24.9

C1

10pF

C1

10pF

R61
1k
R61
1k

R57
1k

R57
1k

R6
24.9

R6
24.9

R16 499R16 499
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ADC_0_B_TERM_D8
ADC_0_B_TERM_D9
ADC_0_B_TERM_D10

ADC_0_OTRA

ADC_0_B_D7

ADC_0_B_TERM_D11

ADC_0_A_D0
ADC_0_A_D1
ADC_0_A_D2
ADC_0_A_D3
ADC_0_A_D4
ADC_0_A_D5

ADC_0_A_D7
ADC_0_A_D6

ADC_0_A_D8
ADC_0_A_D9

ADC_0_A_D11
ADC_0_A_D10

ADC_0_A_D12
ADC_0_A_D13

ADC_0_OTRB

ADC_0_B_TERM_D12

ADC_0_B_TERM_D8
ADC_0_B_TERM_D9
ADC_0_B_TERM_D10
ADC_0_B_TERM_D11
ADC_0_B_TERM_D12
ADC_0_B_TERM_D13

ADC_0_B_TERM_D0
ADC_0_B_TERM_D1

ADC_0_PWDNB

ADC_0_B_TERM_D2
ADC_0_B_TERM_D3
ADC_0_B_TERM_D4

ADC_0_PWDNA

ADC_0_DCS
ADC_0_DFS

ADC_0_B_TERM_D5
ADC_0_B_TERM_D6
ADC_0_B_TERM_D7

ADC_0_B_TERM_D13

ADC_0_A_TERM_D0
ADC_0_A_TERM_D1
ADC_0_A_TERM_D2
ADC_0_A_TERM_D3
ADC_0_A_TERM_D4

ADC_0_B_TERM_D0

ADC_0_A_TERM_D5
ADC_0_A_TERM_D6

ADC_0_B_D0
ADC_0_B_D1
ADC_0_B_D2
ADC_0_B_D3
ADC_0_B_D4
ADC_0_B_D5
ADC_0_B_D6

ADC_0_B_D9

ADC_0_B_D12
ADC_0_B_D11

ADC_0_B_D13

ADC_0_B_D8

ADC_0_B_D10

ADC_0_A_TERM_D7
ADC_0_A_TERM_D8
ADC_0_A_TERM_D9
ADC_0_A_TERM_D10
ADC_0_A_TERM_D11
ADC_0_A_TERM_D12

ADC_0_B_TERM_D1

ADC_0_A_TERM_D0
ADC_0_A_TERM_D1

ADC_0_A_TERM_D2
ADC_0_A_TERM_D3
ADC_0_A_TERM_D4
ADC_0_A_TERM_D5
ADC_0_A_TERM_D6
ADC_0_A_TERM_D7
ADC_0_A_TERM_D8
ADC_0_A_TERM_D9

ADC_0_A_TERM_D10
ADC_0_A_TERM_D11
ADC_0_A_TERM_D12
ADC_0_A_TERM_D13

ADC_0_A_TERM_D13

ADC_0_B_TERM_D2
ADC_0_B_TERM_D3
ADC_0_B_TERM_D4
ADC_0_B_TERM_D5
ADC_0_B_TERM_D6
ADC_0_B_TERM_D7

ADC_CLK

VIN_A+
VIN_A-

VIN_B+
VIN_B-

DVDD_3.3v

DGND

AGND

DGND

AVDD_3.3v

AVDD_3.3v

DVDD_3.3v

AGND

AVDD_3.3v

AGND

ADC_CLK 2

ADC_0_A_D[0:13]8

ADC_0_DFS8
ADC_0_DCS8

ADC_0_PWDNA8
ADC_0_PWDNB8

ADC_0_B_D[0:13]8

ADC_0_OTRA8
ADC_0_OTRB8

VIN_A+ 7
VIN_A- 7

VIN_B+ 7
VIN_B- 7
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Always output data in de-multiplexed mode
(separate I/Q channels) and always
share a reference between ADC channels

Bypass for DRVDD pins Bypass for AVDD pins

ADCs are configured to share a reference
  => REFx_A = REFx_B
See pg. 15 of AD9238 datasheet

Outputs always enabled. FPGA
can use PDWN to disable chip
and just ignore the data outputs.

CHECK ME

C45
1.0nF
C45
1.0nF

C12 0.1uFC12 0.1uF

C16
0.1uF
C16

0.1uF

C51
1.0nF
C51
1.0nF

R76 33R76 33

C61
0.1uF
C61

0.1uF
C55

0.1uF
C55

0.1uF

R73 33R73 33

C41
0.1uF
C41

0.1uF

RN3 33RN3 33

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16

R41
0
R41
0

C58
0.1uF
C58

0.1uF

C17 0.1uFC17 0.1uF

C43
1.0nF
C43
1.0nF

U8

AD9248

U8

AD9248

AGND 1

VIN_A+ 2
VIN_A- 3

AGND 4

AVDD 5

REFT_A 6

REFB_A 7

VREF 8

SENSE 9

REFB_B 10

REFT_B 11

AVDD 12

AGND 13

VIN_B- 14VIN_B+ 15

AGND 16

AVDD 17

CLK_B 18

DCS19
DFS20

PDWN_B21

OEB_B22

DB_023
DB_124
DB_225
DB_326
DB_427

DRGND28

DRVDD29

DB_530
DB_631
DB_732
DB_833
DB_934
DB_1035
DB_1136
DB_1237
DB_1338

OTR_B39

DRGND40

DRVDD41

DA_042
DA_143
DA_244
DA_345
DA_446
DA_547
DA_648
DA_749
DA_850
DA_951

DRVDD52

DRGND53

DA_1054
DA_1155
DA_1256
DA_1357

OTR_A58

OEB_A59

PDWN_A60

MUX_SEL 61
SHARED_REF 62

CLK_A 63

AVDD 64

GNDPAD 65

C56
1.0nF
C56
1.0nF

C54
1.0nF
C54
1.0nF

R74 33R74 33

C13
0.1uF
C13

0.1uF

C44
0.1uF
C44

0.1uF

RN1 33RN1 33

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16

C39
1.0nF
C39
1.0nF

C59
1.0nF
C59
1.0nF

R72 33R72 33

+ C49
10uF

+ C49
10uF

+C31
10uF

+C31
10uF

+
C52
10uF

+
C52
10uF

C40
0.1uF
C40

0.1uF

+C36
10uF

+C36
10uF

C15 0.1uFC15 0.1uF

C46
0.1uF
C46

0.1uF

RN2 33RN2 33

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16

C14 0.1uFC14 0.1uF
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AVDD_3.3v

AVDD_3.3v

AGND

AGND

AGND

AGND

AGND
AGND

VIN_B+ 6
VIN_B- 6

VIN_A+ 6
VIN_A- 6
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