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AVDD_DLL
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AVDD_DAC

ADC_B_D9
ADC_B_D8
ADC_B_D7
ADC_B_D6
ADC_B_D5
ADC_B_D4

ADC_B_D3

DAC_D13

ADC_B_D2
ADC_B_D1

DAC_D12

AVDD

ADC_B_D0

DAC_D11
DAC_D10

ADC_A_D10

DAC_D9

ADC_A_D9

DAC_D8

ADC_A_D8

DAC_D7

ADC_A_D7
ADC_A_D6
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ADC_A_D5

DAC_D5

ADC_A_D4

DAC_D4

ADC_A_D3

DAC_D3

ADC_A_D2

DAC_D2

ADC_A_D1

AVDD_ADC

DAC_D1

ADC_A_D0

DAC_D0

ADC_A_D11

DVDD

ADC_B_D[0..11]

DAC_D[0..13]

ADCA+
ADCA-

DACA+
DACA-

DACB+
DACB-

ADX_DAC_A
AUX_DAC_B
AUX_DAC_C

AUX_ADC_B1
AUX_ADC_B2
AUX_ADC_A1
AUX_ADC_A2

AUX_DO
AUX_CLK
AUX_CSB
SCLK
SDO
SDIO
SEN

ADCB+
ADCB-

+3.3VA

DGND

RESETB

ADC_A_D[0..11]

ADC_B_D[0..11]

DAC_D[0..13]
TXSYNC
CLKOUT_24

CLKOUT_48

DLL_LOCK

RXSYNC

+3.3VD

+3.3VA

+3.3VA

+3.3VA

+3.3VD

+3.3VA

+3.3VA

+3.3VD
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48 MHz clock is divided by 2 and sent to USB chip,
which requires a 24 MHz clock. ADC/DAC could operate
faster, at 64 MHz, but clock sync would be harder.

Bypass Capacitor
Assignments

Designator   AD9860 Pin
C16          3/4
C17          98/99
C18          104
C19          118
C20          123/124

C25          36
C26          53
C27          59/61
C28          66
C29          93
C8           18
C9           20
C10          23
C11          32
C12          13
C4           105
C5           117

C24          33

R10
4.02k, 1/10W, 1%, 0805

R10
4.02k, 1/10W, 1%, 0805

+C41
10uf, 10v, Tant, 1411

+C41
10uf, 10v, Tant, 1411

+C39
10uf, 10v, Tant, 1411

+C39
10uf, 10v, Tant, 1411

C33
0.1uf, 25v, X7R, 0805
C33
0.1uf, 25v, X7R, 0805

C40
0.1uf, 25v, X7R, 0805
C40
0.1uf, 25v, X7R, 0805

C18C18 + C31
10uf, 10v, Tant, 1411

+ C31
10uf, 10v, Tant, 1411

+C15
10uf, 10v, Tant

+C15
10uf, 10v, Tant

C19C19

L5

Bead, 1.5A, 0805

L5

Bead, 1.5A, 0805

C8C8

C45
0.01uf, 50v

C45
0.01uf, 50v

R
6

49
.9

, 1
%

R
6

49
.9

, 1
%

C27C27

R7

22, 1/8W, 5%, 0805

R7

22, 1/8W, 5%, 0805

C12

0.1uf, 25v, X7R, 0805

C12

0.1uf, 25v, X7R, 0805

C28C28

+ C13
10uf, 10v, Tant, 1411

+ C13
10uf, 10v, Tant, 1411

C46
0.01uf, 50v

C46
0.01uf, 50v

C44
0.1uf, 25v
C44
0.1uf, 25v

L6

Bead, 1.5A, 0805

L6

Bead, 1.5A, 0805

C42
0.1uf, 25v, X7R, 0805
C42
0.1uf, 25v, X7R, 0805

C10C10

L4

Bead, 1.5A, 0805

L4

Bead, 1.5A, 0805
+C7

10uf, 10v, Tant
+C7

10uf, 10v, Tant

RN4 22, 2%, 200mW, SMTRN4 22, 2%, 200mW, SMT
1
2
3
4
5
6
78

9
10
11
12
13
14

+C43

10uf, 10v, Tant

+C43

10uf, 10v, Tant

+
C14

22uf, 16v, Tant, 1411
T494B226M016AS
Kemet

+
C14

22uf, 16v, Tant, 1411
T494B226M016AS
Kemet

12-Bit DACs, 10-Bit ADCs, TQFP128
AD9860BST
Analog Devices

U1

12-Bit DACs, 10-Bit ADCs, TQFP128
AD9860BST
Analog Devices

U1

AUX_ADC_A11

A
G

N
D

2
A

V
D

D
3

A
V

D
D

4

SIGDELT5

AUX_DAC_A6
AUX_DAC_B7
AUX_DAC_C8

A
G

N
D

9

DLL_Lock 10

A
G

N
D

11

A
V

D
D

_D
LL

13

OSC1 14

OSC2 15

A
G

N
D

16

CLKSEL 17

A
V

D
D

_D
A

C
18

A
G

N
D

19

A
V

D
D

_D
A

C
20

REFIO21
FSADJ22

A
V

D
D

_D
A

C
23

A
G

N
D

24

IOUT-A25 IOUT+A26

A
G

N
D

27
A

G
N

D
28

IOUT+B29
IOUT-B30

A
G

N
D

31

A
V

D
D

_D
A

C
32

D
V

D
D

33
D

G
N

D
34

D
G

N
D

35
D

V
D

D
36

Tx11 (MSB) 37
Tx10 38
Tx9 39
Tx8 40
Tx7 41
Tx6 42
Tx5 43
Tx4 44
Tx3 45
Tx2 46
Tx1 47
Tx0 48
NC 49
NC 50

TxSYNC 51

D
G

N
D

52
D

V
D

D
53

SCLK54
SDO55
SDIO56
SEN57

D
G

N
D

58
D

V
D

D
59

D
G

N
D

60
D

V
D

D
61

MODE/TxBLANK 62

RESETB 63

CLKOUT2 64CLKOUT1 65

D
V

D
D

66
D

G
N

D
67

NC 68NC 69D0A 70D1A 71D2A 72D3A 73D4A 74D5A 75D6A 76D7A 77D8A 78D9A (MSB) 79

NC 80NC 81D0B 82D1B 83D2B 84D3B 85D4B 86D5B 87D6B 88D7B 89D8B 90D9B (MSB) 91

RxSYNC 92

D
V

D
D

93
D

G
N

D
94

AUX_SPI_do95
AUX_SPI_clk96
AUX_SPI_csb97

A
V

D
D

98
A

V
D

D
99

A
G

N
D

10
0

REFT_B101
REFB_B102

A
G

N
D

10
3

A
V

D
D

10
4

A
V

D
D

_A
D

C
10

5

A
G

N
D

10
6

VIN+B107
VIN-B108

A
G

N
D

10
9

A
G

N
D

11
0

VREF111

A
G

N
D

11
2

A
G

N
D

11
3

VIN-A114 VIN+A115

A
G

N
D

11
6

A
V

D
D

_A
D

C
11

7

A
V

D
D

11
8

A
G

N
D

11
9

REFB_A120 REFT_A121

A
G

N
D

12
2

A
V

D
D

12
3

A
V

D
D

12
4

AUX_ADC_B2125 AUX_ADC_B1126

AUX_ADC_REF127

AUX_ADC_A2128

C34
0.1uf, 25v, X7R, 0805
C34
0.1uf, 25v, X7R, 0805

C4

0.1uf, 25v, X7R, 0805

C4

0.1uf, 25v, X7R, 0805

C24

0.1uf, 25v, X7R, 0805

C24

0.1uf, 25v, X7R, 0805

RN1 22, 2%, 200mW, SMTRN1 22, 2%, 200mW, SMT
1
2
3
4
5
6
7
8 9

10
11
12
13
14
15
16

RN2 22, 2%, 200mW, SMTRN2 22, 2%, 200mW, SMT
1
2
3
4
5
6
7
8 9

10
11
12
13
14
15
16

C17C17

RN3
22, 2%, 200mW, SMT

RN3
22, 2%, 200mW, SMT

1
2
3
4
5
6
7
8 9

10
11
12
13
14
15
16

C16C16

TP28

AUX VREF

TP28

AUX VREF

C50
22pf, 50v, NPO, 0805
ECJ-2VC1H220J
Panasonic

C50
22pf, 50v, NPO, 0805
ECJ-2VC1H220J
Panasonic

R
5

49
.9

, 1
%

R
5

49
.9

, 1
%

R25

33, 1/8W, 5%, 0805
ERJ-6GEYJ330V

R25

33, 1/8W, 5%, 0805
ERJ-6GEYJ330V

R
9

49
.9

, 1
%

R
9

49
.9

, 1
%

+ C6
10uf, 10v, Tant, 1411

+ C6
10uf, 10v, Tant, 1411

TP27

VREF

TP27

VREF

C37
0.01uf, 50v

C37
0.01uf, 50v

C48
0.1uf, 25v
C48
0.1uf, 25v

C51
0.1uf, 25v, X7R, 0805
C51
0.1uf, 25v, X7R, 0805

C29C29

C38
0.01uf, 50v

C38
0.01uf, 50v

C20C20

C36
0.1uf, 25v, X7R, 0805
C36
0.1uf, 25v, X7R, 0805

C35
0.1uf, 25v, X7R, 0805
C35
0.1uf, 25v, X7R, 0805

C9C9

L2

Bead, 1.5A, 0805

L2

Bead, 1.5A, 0805

R
8

49
.9

, 1
%

R
8

49
.9

, 1
%

R2633, 1/8W, 5%, 0805 ERJ-6GEYJ330VR2633, 1/8W, 5%, 0805 ERJ-6GEYJ330V

L12
3.3 uH, 2012

MLF2012A3R3K
TDK

L12
3.3 uH, 2012

MLF2012A3R3K
TDK

Y1 48.0 MHz
ECS-480-20-20A
ECS Int.

Y1 48.0 MHz
ECS-480-20-20A
ECS Int.

C26C26

C5C5

C25C25

C11

0.1uf, 25v, X7R, 0805

C11

0.1uf, 25v, X7R, 0805

+
C32
22uf, 16v, Tant, 1411
T494B226M016AS
Kemet

+
C32
22uf, 16v, Tant, 1411
T494B226M016AS
Kemet

C49C49

+C47

10uf, 10v, Tant

+C47

10uf, 10v, Tant

L3

Bead, 1.5A, 0805

L3

Bead, 1.5A, 0805

RN5 22, 2%, 200mW, SMTRN5 22, 2%, 200mW, SMT

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16


