
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB00.SchDoc Drawn By:

ADCP[1..4]

ADCN[1..4]

ADCOUT[1..4]
ADCLK

CONV
BSY

SCLK
SDIN
RCS
DOE
DIE
SDOUT

TESTEN TEST

DITHP
DITHN

QUADADC
CTB04.SchDoc;CTB05.SchDoc

REPEAT(DACIN)

WCLK

BCLK

REPEAT(DACP)

REPEAT(DACN)

REPEAT(DAC,1,4)
CTB08.SchDoc

SGNLDET
SYNCIN
SYNCOUTP
SYNCOUTN

CNTROUT

OSCCLKP
OSCCLKN

TIMING
CTB03.SchDoc

ADCOUT[1..4]
ADCLK

CONV
BSY

SCLK
SDIN
RCS
DOE
DIE

SDOUT

TESTEN

DITHP
DITHN

DACIN[1..4]

WCLK

BCLK

SGNLDET
SYNCIN

SYNCOUTP
SYNCOUTN

CNTROUT

OSCCLKP
OSCCLKN

TMS

TCK

TDI

TDO

STDO

STDI

STMS

STCK

FPGA INTERFACE
CTB01.SchDoc;CTB02.SchDoc

DACIN
DACIN[1..4]

DACP[1..4]

DACN[1..4]
DACN

DACP

ADCP[1..4]

ADCN[1..4]

D060118 A

CTB/ Block Diagram

Paul Schwinberg

1

20

2

21

3

22

4

23

5

24

6

25

7

8

9

10

11

12

13

14

15

16

17

18

19

27

26

J1

GND

GND

ADCP4

ADCP1

ADCP2

ADCP3

ADCN4

ADCN1

ADCN2

ADCN3

DACP4

DACP1

DACP2

DACP3

DACN4

DACN1

DACN2

DACN3

J2

BNC

TEST

TEST

GND

POWER
CTB09.SchDoc;CTB10.SchDoc

1 2
3 4
5 6

P1

JTAG

1 2
3 4
5 6

P2

SOFT JTAG

DGND DGND

STMS

STMS

STCK

STCK

STDI

STDI

STDO

STDO

TDO

TDO

TDI

TDI
TMS

TMS

TCK

TCK

ADCOUT[1..4]



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB01.SchDoc Drawn By:

SYS_CLK4X11

X_CLK1X77

X_CLK2X79

XBUS0 X16XBUS1X15

XBUS2 X18XBUS3X17

XBUS4 X20XBUS5X19

XBUS6 X22XBUS7X21

XBUS8 X24XBUS9X23

XBUS10 X26XBUS11X25

XBUS12 X28XBUS13X27

XBUS14 X30XBUS15X29

XBUS16 X32XBUS17X31

XBUS18 X34XBUS19X33

XBUS20 X38XBUS21X37

XBUS22 X40XBUS23X39

XBUS24 X42XBUS25X41

XBUS26 X44XBUS27X43

XBUS28 X46XBUS29X45

XBUS30 X48XBUS31X47

XBUS32 X50XBUS33X49

XBUS34 X52XBUS35X51

XBUS36 X54XBUS37X53

XBUS38 X58XBUS39X57

XBUS40 X60XBUS41X59

XBUS42 X62XBUS43X61

XBUS44 X64XBUS45X63

XBUS46 X66XBUS47X65

XBUS48 X68XBUS49X67

XBUS50 X70XBUS51X69

XBUS52 X72XBUS53X71

XBUS54 X74XBUS55X73

XBUS56 X76XBUS57X75

M1A

XEM3010

DGND X1

DGND X13

+2.5VDDX3

+VCCO3X35

+VCCO2X55

JTAG_TCK X5

JTAG_TMS X7

X_TDI X9

+3.3VDDX2

+3.3VDDX4

+3.3VDDX6

X_TDO X8

DGND X14

DGND X36

DGND X56

DGND X78

DGND X80

M1B

XEM3010

SYS_CLK5Y8

Y_CLK1Y77

Y_CLK2Y79

YBUS0 Y16YBUS1Y15

YBUS2 Y18YBUS3Y17

YBUS4 Y20YBUS5Y19

YBUS6 Y22YBUS7Y21

YBUS8 Y24YBUS9Y23

YBUS10 Y26YBUS11Y25

YBUS12 Y28YBUS13Y27

YBUS14 Y30YBUS15Y29

YBUS16 Y32YBUS17Y31

YBUS18 Y34YBUS19Y33

YBUS20 Y38YBUS21Y37

YBUS22 Y40YBUS23Y39

YBUS24 Y42YBUS25Y41

YBUS26 Y44YBUS27Y43

YBUS28 Y46YBUS29Y45

YBUS30 Y48YBUS31Y47

YBUS32 Y50YBUS33Y49

YBUS34 Y52YBUS35Y51

YBUS36 Y54YBUS37Y53

YBUS38 Y58YBUS39Y57

YBUS40 Y60YBUS41Y59

YBUS42 Y62YBUS43Y61

YBUS44 Y64YBUS45Y63

YBUS46 Y66YBUS47Y65

YBUS48 Y68YBUS49Y67

YBUS50 Y70YBUS51Y69

YBUS52 Y72YBUS53Y71

YBUS54 Y74YBUS55Y73

YBUS56 Y76YBUS57Y75

M1C

XEM3010

DGND Y2

DGND Y14

+1.2VDD Y4

+VCCO7Y56

+VCCO6Y36

USB_SCL Y10

USB_SDA Y12+3.3VDDY9

+3.3VDDY11

+3.3VDDY13

DGND Y35

DGND Y55

DGND Y78

DGND Y80

+1.2VDD Y6+VDCY1

+VDCY3

+VDCY5

M1D

XEM3010

100n
C13 C14

10m 100n
C15 C16

10m

Vin2

3

Vout 4

GND

Shdn1 Sens 5

U7 LT1764A-2.5+3.3VD +2.5VD

DGND DGND

DGND DGND

+3.3VD +3.3VD

+2.5VD +2.5VD

TDI

TDO

TCK
TMS

A23

VA1

GND4 DIR 5

VB 8

A12 B1 7

B2 6

U1

74LVC2T45DCT

A3

VA1

GND2 DIR 5

VB 6

B 4

U2

74LVC1T45DCK

A3

VA1

GND2 DIR 5

VB 6

B 4

U3

74LVC1T45DCK

1uC1 1uC2

1uC3 1uC4

1uC5 1uC6

+2.5VD

+2.5VD

+2.5VD

+3.3VD

+3.3VD

+3.3VD

+3.3VD

DGND DGND

DGND DGND

DGND DGND

DGND

DGND

DGND

DGND

+3.3VD

FPGA-TMS
FPGA-TCK

FPGA-TDI

FPGA-TDO

FPGA-TDO
FPGA-TDI

FPGA-TMS
FPGA-TCK

OSCCLKP
OSCCLKN

DGND

DGND
+2.5VD

+2.5VD

50R1 1%
50R3 1%

50R5 1%
50R7 1%

50R2 1%
50R4 1%

50R6 1%
50R8 1%

+2.5VD

+2.5VD
DGND

DGND

BCLKP
BCLKN
WCLKN
WCLKP
SCLKP
SCLKN
SDINP
SDINN

CNTROUTN
CNTROUTP
SPAREN
SPAREP
ADCLKN
ADCLKP
CONVP
CONVN

TESTENN

TESTENP

RCSP

RCSN

DOEN
DOEP

DIEP
DIEN

BSYN
BSYP

SDOUTP
SDOUTN

SGNLDETN

SGNLDETP
SYNCINN

SYNCINP

SYNCOUTN
SYNCOUTP

DITHN
DITHP

ADCOUT4N
ADCOUT4P

ADCOUT1P
ADCOUT1N

ADCOUT2N
ADCOUT2P

ADCOUT3P
ADCOUT3N

DACIN4N
DACIN4P

DACIN1P

DACIN1N
DACIN2P

DACIN2N

DACIN3N
DACIN3P

D060118 A

CTB/ FPGA Connections

Paul Schwinberg

SSTCK
SSTMS
SSTDO
SSTDI

STDI

STDO

STCK
STMS

A23

VA1

GND4 DIR 5

VB 8

A12 B1 7

B2 6

U4

74LVC2T45DCT

A3

VA1

GND2 DIR 5

VB 6

B 4

U5

74LVC1T45DCK

A3

VA1

GND2 DIR 5

VB 6

B 4

U6

74LVC1T45DCK

1uC7 1uC8

1uC9 1uC10

1uC11 1uC12

+2.5VD

+2.5VD

+2.5VD

+3.3VD

+3.3VD

+3.3VD

+3.3VD

DGND DGND

DGND DGND

DGND DGND

DGND

DGND

DGND

DGND

+3.3VD

SSTMS
SSTCK

SSTDI

SSTDO



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB02.SchDoc Drawn By:

IN1N1

IN1P2

IN2P3

IN2N4

IN3N5

IN3P6

IN4P7

IN4N8 EN 9OUT4 10OUT3 11GND 12VCC 13OUT2 14OUT1 15EN 16
U8

SN65LVDS048

IN1N1

IN1P2

IN2P3

IN2N4

IN3N5

IN3P6

IN4P7

IN4N8 EN 9OUT4 10OUT3 11GND 12VCC 13OUT2 14OUT1 15EN 16
U11

SN65LVDS048

IN1N1

IN1P2

IN2P3

IN2N4

IN3N5

IN3P6

IN4P7

IN4N8 EN 9OUT4 10OUT3 11GND 12VCC 13OUT2 14OUT1 15EN 16
U9

SN65LVDS048

IN1N1

IN1P2

IN2P3

IN2N4

IN3N5

IN3P6

IN4P7

IN4N8 EN 9OUT4 10OUT3 11GND 12VCC 13OUT2 14OUT1 15EN 16
U12

SN65LVDS048

EN1

IN12

IN23

VCC4

GND5

IN36

IN47

EN8 O4N 9O4P 10O3P 11O3N 12O2N 13O2P 14O1P 15O1N 16
U10

SN65LVDS047

EN1

IN12

IN23

VCC4

GND5

IN36

IN47

EN8 O4N 9O4P 10O3P 11O3N 12O2N 13O2P 14O1P 15O1N 16
U13

SN65LVDS047

VDD

VDD

VDD

VDDVDD

VDDVDD

VDD

VDD

VDD

VDDVDD

GND

GND GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

BCLKP

BCLKN

WCLKN

WCLKP

SCLKP

SCLKN

SDINN

SDINP

CONVN

CONVP

ADCLKP

ADCLKN

CNTROUTP

CNTROUTN

SPAREP

SPAREN

TESTENN

TESTENP

RCSP

RCSN

DOEN

DOEP

DIEP

DIEN

DACIN4N

DACIN4P

DACIN1P

DACIN1N

DACIN2N

DACIN2P

DACIN3P

DACIN3N

100
R9

100
R11

100
R13

100
R15

100
R17

100
R19

100
R21

100
R23

100
R10

100
R12

100
R14

100
R16

100
R18

100
R20

100
R22

100
R24

BSYP
BSYN

SDOUTP
SDOUTN
SGNLDETN
SGNLDETP
SYNCINP
SYNCINN

ADCOUT4N
ADCOUT4P

ADCOUT1P
ADCOUT1N

ADCOUT2N
ADCOUT2P

ADCOUT3P
ADCOUT3N

CTB/ LVDS Translators

CNTROUT

ADCLK
CONV

BCLK
WCLK

SCLK
SDIN DIE

DOE

RCS
TESTEN

DACIN[1..4]

ADCOUT[1..4]

DACIN4

DACIN1
DACIN2

DACIN3
ADCOUT4

ADCOUT1
ADCOUT2

ADCOUT3

BSY
SDOUT

SGNLDET
SYNCIN

D060118 A
Paul Schwinberg

1uF
C17

1uF
C18

1uF
C19

1uF
C20

1uF
C21

1uF
C22

GND

VDD

ADCOUT[1..4]

DACIN[1..4]



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB03.SchDoc Drawn By:

EN 8TX- 10TX+ 9

RX- 4RX+ 5SD 3

TX
_G

N
D

7
R

X
_G

N
D

1

TX
_V

D
D

6
R

X
_V

D
D

2

SH
IE

LD
11

SH
IE

LD
12

SH
IE

LD
13

SH
IE

LD
14

J3

HFBR-5961

VC1

Q 8

Q 9

V
cc

14
G

N
D

7

U18

2^26Hz VCXO

8
3

2
6

7
4

5

1

U21

OP27
100nF

C36

100nF

C43

GND

GND

P5V

N5V

8.2k

R44

11.4k
R39

10k
R49

2k

R41

1620
R43

10k

R37

J4

BNC

GND

GND

GND

P5V

100nF
C40

100nF
C41

GND

CNTRL Mon

D2

Q 7D1

U14A
MC100LVELT23D

D3 Q 6D4

U14B
MC100LVELT23D

100nF

C34

100nF

C37

470
R45

470
R46

50
R47

50
R48

1300
R50

820
R51

+3.3V

1uH

L1

1uH

L2

100nF
C23

100nF

C26
100nF
C25

10uF
C24GND

GND

GND

180
R28

180
R29

100
R30

100
R33100

R32

SD

+3.3V

+3.3V

400

R31

400

R34

GND

1300
R26

820
R25

1K
R27

CTB/ Oscillator Locking

Paul Schwinberg
2 4

470nF

C32

poly

TP2

OSCCLKP

SYNCIN

SYNCOUTP

SYNCIN

SD SGNLDET

4

CLK3

D2

1

Q 5

Q 6
CLR

PR

U17A

74LVC74D

10

CLK11

D12

13

Q 9

Q 8CLR

PR

U17B

74LVC74D

8
3

2
6

7
4

5

1

U20

OP27

VDD

VDD

10k
R38

10k
R53

10k

R36

10k
R54

30k
R35

30k
R55

NL
R40

NL
R52

1nF C38

1nF C39

NL

C33

NL

C44
100nF

C42

100nF

C35

P15V

N15V

GND

GND

GND

GND

TP1SYNCIN

CNTROUT

NC1

A2

B3

VBB4 GND 5

Z 6

Y 7

VCC 8
U16

SN65LVDS100D GND

+3.3V

OSCCLKN

NC 1

A 2

B 3

VBB 4GND5

Z6

Y7

VCC8
U15

SN65LVDS101D

SYNCOUTN

100
R42

D060118 A

1uF

C27
Cap

1uF

C28
Cap

1uF

C29
Cap

1uF

C30
Cap

1uF

C31
Cap

+3.3V

GND

VDD

1

2
4 U19

SN74LVC1G00



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB04.SchDoc Drawn By:

PG
N

D
18

SET2

RESET3

CS4

OUT1 20

OUT2 19

OUT3 17

OUT4 16

OUT5 14

OUT6 13

OUT7 11

OUT8 10

PG
N

D
12

G
N

D
9

C
O

M
15

V
C

C
1

SCLK6

DIN5

DOUT7

U25
MAX4820

RP1
RN1

VDD

GND

49
.9

R
57

49
.9

R
58

49
.9

R
59

49
.9

R
60

49
.9

R
61

49
.9

R
62

49
.9

R
63

49
.9

R
64

RP2
RN2
RP3
RN3
RP4
RN4

1u
C46

GND

VCC

1u

C50

A1

B2

CLR3

Q 5

GND 4

VCC8

C 6R/C 7
12msU22

SN74LVC1G123

GND

12.0K

R56

1u
C45

VDD

D1

C49

10m

L3

1mH

S/L1

CLK INH15

CLK2

SI10

A11

B12

C13

D14

E3

F4

G5

H6

QH 9

QH 7

VDD 16

GND8

U24

SN74LV165D

OE13

RCLK12

SER14

SRCLR10

SRCLK11

QA 15

QB 1

QC 2

QD 3

QE 4

QF 5

QG 6

QH 7

QH' 9

VDD 16

GND8

U23

SN74LV595AD

RCS SCLK

SDIN

SDOUT

SCLK

SDIN

RCS

RESET

VDD VDD

VDD

GND

GND

GND

GNDSCLK

SCLK

SDIN

DOE DIE

G10X1

G10X2

G10X3

G10X4

G2X1

G2X2

G2X3

G2X4

WS1
WS2
WS3
WS4

CTB/ ADC Front End Control

D060118 A
Paul Schwinberg/ Daniel Sigg

1uFC47

1uF

C48
GND GND

S/L1

CLK INH15

CLK2

SI10

A11

B12

C13

D14

E3

F4

G5

H6

QH 9

QH 7

VDD 16

GND8

U26

SN74LV165D

1uF

C51

DIE

DIE

GND

GND
GND

VDD

SCLK

G10X1

G10X2

G10X3

G10X4

G10X1

G10X2

G10X3

G10X4

G2X1

G2X2

G2X3

G2X4

G2X1

G2X2

G2X3

G2X4



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB05.SchDoc Drawn By:

CONV
ADCLK

REPEAT(BUSY)
REPEAT(ADCOUT)

REPEAT(G10X)
REPEAT(G2X)

REPEAT(RP)
REPEAT(RN)
REPEAT(WS)

TESTIN
TESTEN

REPEAT(ADCP)

REPEAT(ADCN)

REF5

DITHER

REPEAT(ADC,1,4)
CTB06.SchDoc;CTB07.SchDoc

ADCP

ADCN

ADCP[1..4]

ADCN[1..4]

DITHP

DITHN

100
R69

1uF

C54
+15V

1uF

C57
-15V

AGND

AGND

9.31K
0.1%

R65

18.2K
0.1%

R68

9.31K
0.1%

R67

10p
2%

C53

2

3

7
4

6

AD8510BR
U28 OPA134

18.2K
0.1%

R72

9.31K
0.1%

R71

10p
2%

C609.31K
0.1%

R73

AGND

100p
2%

C56

9.31K
0.1%

R66

9.31K
0.1%

R70

39p
2%

C55

3th order Cheby, 200kHz cut-off, 0.1dB ripple

ADCLK
CONV

TEST
TESTEN

BUSY
ADCOUT

G10X
G2X

RP
RN
WS

REF5

DITHER

ADCOUT[1..4] 1

2
3U27A

SN74LVC32AD

4

5
6U27B

SN74LVC32AD

9

10
8U27C

SN74LVC32AD

12

13
11U27D

SN74LVC32AD

BUSY1

BUSY2

BUSY3

BUSY4

BSY

G10X1

G10X2

G10X3

G10X4

G2X1

G2X2

G2X3

G2X4

RP1

RP2

RP3

RP4

RN1

RN2

RN3

RN4

WS1

WS2

WS3

WS4

IN2

GND4

OUT 6

NC 8

NC 7

NC 5NC3 NC1

U29

ADR425BR

1uF
C58

1uF
C59

AGND AGND

+15V

GND

G10X1

G10X2

G10X3

G10X4

G2X1

G2X2

G2X3

G2X4

RP1

RP2

RP3

RP4

RN1

RN2

RN3

RN4

WS1

WS2

WS3

WS4

CTB/ 4 Channel ADC

D060118 A
Paul Schwinberg/ Daniel Sigg

ADCP[1..4]

ADCN[1..4]

ADCOUT[1..4]

100nF
C52

VDD

GND

B
U

SY
[1

..4
]

G
2X

[1
..4

] G
10

X
[1

..4
]

W
S[

1.
.4

]

R
N

[1
..4

]

R
P[

1.
.4

]



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB06.SchDoc Drawn By:

2

3

1

7
4

6

5

8

U30

AD829JR

1u

C63
+15V

1u

C61
-15V

AGND

AGND

68p
C62

AGND

100

R75

100K
R74

ADCP

2

3

1

7
4

6

5

8

U35

AD829JR
1u

C72
+15V

1u

C75
-15V

AGND

AGND

68p
C74

AGND

100

R82

100K
R87

ADCN

2

3

17
4

6

5

8

U34

AD829
1u

C65
+15V

1u

C73
-15V

AGND

AGND

39p
C69

AGND

1.00K 0.1%

R79

1.00K
0.1%

R83

2.00K 0.1%

R77

2.00K 0.1%

R81

100p

C64

100p
C70

2.11K 0.1%

R76

2.11K 0.1%

R80

468
0.1%

R78

6.8u
2%

C67

1

3
2

Logic 1

U31A

16

14
15

Logic 0
U31B

MAX4603

8

6
7

Logic 1
U31D

MAX4603

9

11
10

Logic 0

U31C

G10X

V+13

GND 5

V- 4

VL12

U31E

MAX4603
AGND

+5V

-15V
100n
C77

100n
C76

100n
C80

+15V

AGNDAGND

AGND

ADCIN2

3

1

7
4

6

5

8

U32

AD829

1u

C71
+15V

1u

C66
-15V

AGND

AGND

68p
C68

AGND

100

R84

2.00K 0.1%

R85

2.00K
0.1%

R86

1

3
2

Logic 1

U33A

16

14
15

Logic 0
U33B

MAX4603
G2X

AGND

V+13

GND 5

V- 4

VL12

U33E

MAX4603
AGND

+5V

-15V
100n
C79

100n
C78

100n
C81

+15V

AGNDAGND

AGND

K1
G6JU-2FS-Y-DC5

WS

GND

RN 8

6
7

Logic 1
U33D

MAX4603

9

11
10

Logic 0

U33C

TESTIN

TESTEN

RP

CTB/ ADC Front-end

Daniel Sigg
6 11

A

VDD

D060118



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB07.SchDoc Drawn By:

D0/OB/2C 5

D1/A0 8

D2/A1 9

D3 10

D4/DIVSCLK0 11

D5/DIVSCKL1 12

D6/EXT/INT 13

D7/INVSYNC 14

A
G

N
D

1

D
G

N
D

20

A
G

N
D

36

D
V

D
D

19

A
V

D
D

2

REF37

IN+43

REFGND38

MODE03 RD31 CS32

D8/INVSCKL 15

D9/RDC/SDIN 16

D10/SDOUT 21

D11/SCLK 22

D12/SYNC 23

D13/RDERROR 24

D14 25

D15 26

BUSY29

A
V

D
D

47

MODE14

A
G

N
D

44

D
G

N
D

30

O
G

N
D

17
O

V
D

D
18

D16 27

D17 28

CNVST35

PD34 RESET33

IN-39

REFBUFIN46

PDBUF48

U36
AD7679

ADCOUT
ADCLK

BUSY
CONV

VCC

VDD+5V

AGND GND

GND

GND

2

3

1

7
4

6

5

8

U40

AD829JR

604 0.1%

R100

1uF

C108
+15V

1uF

C114
-15V

AGND

AGND
68p
C112

AGND

39.2

R102

56n5%
C110

AGND

604 0.1%

R97

39.2

R98

56n5%
C107

AGND

2

3

1

7
4

6

5

8

U38

AD829JR
1uF

C98
+15V

1uF

C104
-15V

AGND

AGND
39p
C102

AGND

649 0.1%

R89

REF2.5

1n
C111

AGND REF5

VCC

5

6
7 B

8
4

U39B
AD8672AR

1uF

C113
+15VAGND

AGND

2

3
1 A

8
4

U39A
AD8672AR

10uF

C109

3.32K

R103

1u

C105

100K

R101

AGND

1uF
C115

AGND

100n
C89

100n
C90

100n
C91

1u
C83

AGND

GND

GND

100K
0.1%

R104

100K
0.1%

R105

AGND

1u
C116

100u

C106

1u
C92

100n
C82

220uF
C85

220uF
C94

220uF
C86

10u
C84

1u
C88

10u
C87

10u
C93

33p 2%

C96

2.00K 0.1%

R93

1.30K 0.1%

R92

AGND

2

3

1

7
4

6

5

8

U37

AD829JR
1uF

C97
+15V

1uF

C103
-15V

AGND

AGND

39p
C101

AGND

1.13K 0.1%

R88

3.57K 0.1%

R91

2.26K 0.1%

R90

AGND

150p 2%

C95

2.2n 2%
C99

10n 2%
C100

649
0.1%

R99
1.30K 0.1%

R96
AGND

5th order Cheby, 200kHz cut-off, 0.5dB ripple

ADCIN

CTB/ ADC

Daniel Sigg/ Paul Schwinberg

D060118
7 11

A

10
R95

NL
R94

DITHER

VCC

VCC

GND
0

R200

0

R201



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB08.SchDoc Drawn By:

CTB/ DAC

Daniel Sigg/ Paul Schwinberg
9 11

A

D
G

N
D

5

A
G

N
D

15

-V
C

C
20

-V
D

D
4

DATA1 WCLK7 BCLK2

IOUT 14

REFDC 19
+V

D
D

6

+V
C

C
11

INVERT10 20-BIT9

SERVODC 17

BPODC 12
A

G
N

D
16

U41
PCM1704U-K

-5V

AGNDAGND

100n
C130

AGND

1u
C129

10u
C128

220uF
C127

100n
C120

AGND

1u
C119

10u
C118

220uF
C117

+5V

100n
C131

AGND

1u
C132

10u
C133 220uF

C126

100n
C121

AGND

1u
C122

10u
C123

220uF
C124

220uF
C140

220uF
C141

220uF
C142

AGND -5V

BCLK

DACP

WCLK
DACIN

2

3

7
4

6

U42

OPA627
1u

C135
+15V

1u

C138
-15V

AGND

AGND

8.25K

R107
820p

C125

AGND

1uF

C136
+15V

1uF

C139
-15V

AGND

AGND

3.74K 0.1%

R106

6.65K 0.1%

R109

3.74K 0.1%

R108

AGND

220p 2%

C134

4.7n 2%
C137

AGND

2

3

7
4

6

AD8510BR

U43

OPA134

3th order Cheby, 24kHz cut-off, 0.1dB ripple

50

R110

50

R111
AGND DACN

D060118



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB09.SchDoc Drawn By:

AGND

+15V

AGND

100n
C145

TP3

C146
10m

P15V
0.025

0.5%

R112

SE
N

S8
P

SE
N

S8
N

2

3

1
7

4
6

5

8

U46

AD829JR

1u

C161
+15V

1u

C151
-15V

AGND

AGND

NL
C153

AGND

47u
C155

10.0K
R124

AGND

10.0
0.2%

R134
AGND

499
0.5W

R114

39.0K
0.2%

R132

Q1
MMBT4401

2

3

7
4

6

U44

OP184ES

1u
C159
-15V

1u

C149
+15V

AGND

AGND

100KR118

AGND

47u

C143

499K
R12910.0K

R126

10.0KR120

47u
C157

100
0.2%

R131

+15V

1.00K
R116

1.00K
R122

AGND

-15V

AGND

100n
C165 C167

10m

N15V
0.025

0.5%

R138

SE
N

S9
N

SE
N

S9
P

2

3

1

7
4

6

5

8

U50

AD829JR

1u

C181
+15V

1u

C171
-15V

AGND

AGND

NL
C173

AGND

47u
C175

10.0K
R150

AGND

10.0
0.2%

R160
AGND

499
0.5W

R140

39.0K
0.2%

R158

2

3

7
4

6

U48

OP184ES

1u
C179
-15V

1u

C169
+15V

AGND

AGND

100KR144

AGND

47u

C163

499K
R15510.0K

R152

10.0KR146

47u
C177

100
0.2%

R157
AGND

-15V

1.00K
R142

1.00K
R148Q3

MMBT4403

AGND
909
1%

R133

909
1%

R159

AGND

+5V

AGND

100n
C147

TP4

C148
10m

P5V
0.01

0.5%

R113

SE
N

S6
P

SE
N

S6
N

2

3

1

7
4

6

5

8

U47

AD829JR

1u

C162
+5V

1u

C152
-5V

AGND

AGND

NL
C154

AGND

47u
C156

10.0K
R125

AGND

10.0
0.2%

R137
AGND

200
0.5W

R115

49.9K
0.2%

R136

Q2
MMBT4401

2

3

7
4

6

U45

OP184ES

1u
C160
-5V

1u

C150
+5V

AGND

AGND

100KR119

AGND

47u

C144

499K
R13010.0K

R127

10.0KR121

47u
C158

100
0.2%

R135

noise eater/current shunt: 40dB min. suppression, +/-100uV max. range

+5V

10.0
0.2%

R128

1.00K
R117

1.00K
R123

AGND

-5V

AGND

100n
C166 C168

10m

N5V
0.01

0.5%

R139

SE
N

S7
N

SE
N

S7
P

2

3

1

7
4

6

5

8

U51

AD829JR

1u

C182
+5V

1u

C172
-5V

AGND

AGND

NL
C174

AGND

47u
C176

10.0K
R151

AGND

10.0
0.2%

R163
AGND

200
0.5W

R141

49.9K
0.2%

R162

2

3

7
4

6

U49

OP184ES

1u
C180
-5V

1u

C170
+5V

AGND

AGND

100KR145

AGND

47u

C164

499K
R15610.0K

R153

10.0KR147

47u
C178

100
0.2%

R161
AGND

-5V

10.0
0.2%

R154

1.00K
R143

1.00K
R149Q4

MMBT4403

AGND

Daniel Sigg/ Paul Schwinberg

A

CTB/ Power Noise Eaters

D060118

TP5 TP6



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 4/20/2006 Sheet    of
File: C:\User\..\CTB10.SchDoc Drawn By:Paul Schwinberg/ Daniel Sigg

A

CTB/ Power Regulators

D060118

P5V GND

GND

GND
+24

250

R164

-24

GND

220u
C184

100n
C188

GND

IN1

2

OUT 3

GND

U52 7815

GNDGND

100u
C183

50V

+24V

GND

220u
C207

N15V

100n
C206

GND

IN2

1

OUT 3

GND

U57 7915

GNDGND

100u
C205

50V

GND

GND

GND

220u
C185

VCC

100n
C190

GND

IN1

2

OUT 3

GND

U53 7805

GND GND

E1
EXCCET103U

100n
C187

100n
C194

GNDGND

-24VE2
EXCCET103U

100n
C203

100n
C204

GNDGND

+24

-24

10u
C189

GND

10u
C208

GND

10u
C191

GND

N5V GND
250

R165

VCC GND
250

R166

DS1

DS3

DS2

D13

D2

D5

D14

D3

D6

TP13 TP14 TP15 TP16

TP19 TP20

TP9TP8TP7

TP17 TP18

1
2
3

P3

GND

220u
C202

100n
C209

GNDGND GND

10u
C210

GND

D12

D15

Vin2
1

Vout 3

GND

U58 7905

GND

220u
C196

P15V

100n
C198

GND

IN1

2

OUT 3

GND

U55 7815

GNDGND

100u
C195

50V
GND GND

220u
C197

P5V

100n
C200

GND

IN1

2

OUT 3

GND

U56 7805

GND GND

10u
C199

GND

10u
C201

GND

D8

D10

D9

D11

TP12TP11

TP21

N5V

IN1 OUT 3

GND

2,
4

U54 LM2937ET-3.3 +3.3V

GND

220u
C186

VDD

100n
C192

GNDGND GND

10u
C193

GND

D4

D7

TP10

GND


