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A Tideland Signal Copr.
4310 Directors Row
Houston, Texas 77092
713-681-6101

SeaBeacon II System 6 -- VCO Module

3-Mar-2010 
C:\TSC_03Mar\bm\sch\VCO_revG.prj

5301575-SCH G

1 9OF
23:44:21

REV:

REV ECN DESCRIPTION BY CHK DATE APVD

Z1
TIDELAND SIGNAL CORPORATION

RF ground via reference plane is through center of hole.
RF ground via is 16mil round hole with minimum 32mil round pad.

W = 12 mils

W = 30 mils
W = 35 mils

RF TRACK WIDTH LEGEND  (applies to all sheets):

W = 24 mils

W = 8 mils

W = 10 mils

NOTES (apply to all sheets):

Chip R, L, C are EIA 0805 size code unless otherwise specified.

Distributed element parameters are specified in mils.

RF substrate to be Rogers RO4003 material:

RF ground routes to be maximum width, absolute minimum practical length.

V3P POSITIVE RAIL  (+3.30VDC nominal)

SIGNAL GROUND & POWER COMMON  (+0.00VDC)

RF GROUND  (+0.00VDC nominal)

1.

2.

3.

Signal ground is one or more vias with direct connection to ground plane.
Signal ground routes to be minimum practical length.

4.

RF ground is one or more vias with direct connection to microstrip ground plane.

POWER PORT LEGENDS  (applies to all sheets):

dielectric constant = 3.38 (nominal),
substrate thickness = 16mils,
conductor thickness = 2.8mils.

5.

e.g. 30x150 denotes 30mil width by 150mil length,
e.g. 35xFIT denotes 35mil width with arbitrary length,
e.g. 30s10x600 denotes 30mil width by 600mil length with 10mil separation.

ACTIVE MODE POSITICVE, SWITCHED (+3.30VDC nominal)VA3P

ACTIVE MODE NEGATIVE, SWITCHED  (-3.30VDC nominal)

NEGATIVE RAIL  (-3.30VDC nominal)

VA3N

V3N

LMTOX
LMTOY
REFF2V
nACTV
VGCE
VGCB

SCLK
nSYNC0

MOSI

LIMITER
LIMITER.SCH

QDX
nQDX
LMTOX
LMTOY
nPD
VGCE
VGCB

GILBERT
GILBERT.SCH

F2VOTR
F2VCLK
QDX

F2V0
F2V1
F2V2
F2V3
F2V4
F2V5
F2V6
F2V7
F2V8
F2V9
nQDX
nF2V

REFF2V

F2VADC
F2VADC.SCH

+10V

V10P

POSITIVE RAIL (+10VDC nominal)

POSITIVE RAIL FILTERED (+10VDC nominal)

DCLK
nACTV

DAC0
DAC1
DAC2
DAC3
DAC5
DAC4
DAC6
DAC7
DAC9
DAC8

nF2V
F2VCLK
F2VOTR

F2V0
F2V1
F2V2
F2V3
F2V5
F2V4
F2V6
F2V7
F2V9
F2V8

F/128
nFDIV

SnX
nVCO

nKEY
nACTV
nBKEY
SCLK
MOSI
nVCO
nSYNC1
nSYNC0

VCOPORT
VCOPORT.SCH

nVCO
VVCO

F3GX

nKEY

OSC3G
OSC3G.SCH

F3GX
nKEY
SnX

F3GY

nBKEY

BUFKEY
BUFKEY.SCH

nFDIV
F3GY

F/128

PRESCALER
PRESCALER.sch

DCLK
nACTV

DAC0
DAC1
DAC2
DAC4
DAC5
DAC6
DAC7
DAC9
DAC8
DAC3
VVCO

SnX
SCLK

nSYNC1
MOSI

VCO_DAC
VCO_DAC.SCH
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A Tideland Signal Copr.
4310 Directors Row
Houston, Texas 77092
713-681-6101

VCO Module:  Limiting IF Amplifier

3-Mar-2010 
C:\TSC_03Mar\bm\sch\LIMITER.SCH

5301575-SCH G

2 9OF
23:44:30

REV:

C16
330n

C7
10n

V3P

C6
330n

1

2
4

5
3

U6
SN74AHC1G02DBVR

C22
100p/0603

V3P

LMTOX

LMTOY

C23
100p/0603

C17
10n

L5
220n/0603

L6
220n/0603

1 5
42

T2
GLSW4M202

R80
100K

VOUTA1

VDD2

GND3
REF4

VOUTB 8

SYNC 7

DIN 6
SCLK 5

U21
AD7303BRM

10

9
8

U22C
LT2079I

12

13
14

U22D
LT2079I

R64
100K

R78
33.2K

5

6
7

U22B
LT2079I R33

1000

REFF2V

nACTV

V3P

C73
47n

V3P

C74
4.7u/1206

VGCE

VGCB

C28
1000p

SCLK

nSYNC0
MOSI

3

2
1

4
11

U22A
LT2079I

C67
47n

R8
20.0

R51
200K

R55
22.1K

R56
33.2K

1
2

3

TJ1
LOGIF

C29
1000p

R58
33.2K

VA3P

VA3N

R21
OPEN

1

3
2

Q3
ZXT11N20DF

R36
10.0K

C34
47n

C13
47n

C35
330n

C117
330n

C116
330n

VA3NFILT

400 - 600 MHz
XSIF

CONNECTOR  J1
ISOLATED FROM
 GROUND

R107
100K

R108
100K

1

23

4 5J1

R4
249

L15
39n

C119
10p

C120
2.7p

L9
10n

C30
120p

C31
120p

L10
39n

C118
2.7pf

INLO5

VPS12

INHI4 LMHI 13

VLOG 16

VPS2 15

COM21

PADL 14

PADL6

FLTR 10

PADL3

LMDR 9

LMLO 12

ENBL8
COM17

PADL 11

U5
AD8309ARU

L27
22n3

1 5
42 T1

GLSW4M202

*

R115
10

R116
10

R117

10.0/0603

R118

10.0/0603
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VCO Module -- Discriminator

3-Mar-2010 
C:\TSC_03Mar\bm\sch\GILBERT.SCH

5301575-SCH G

3 9OF
23:44:39

REV:

QDX

C52
10n

nQDX

R25
10.0K

R35
20.0/0603

1 2 3 4
5678

U13
HFA3101B

VA3P

VA3N

C38
330n

R29
10.0K

C41
10n

R23
200/0603

R22
200/0603

R18
54.9/0603

R19
54.9/0603

C37
100p/0603

C45
100p/0603

C39
10n

C42
100p/0603

R20
49.9/0603

C43
100p/0603

C44
100p/0603

C46
100p/0603

R24
1000/0603

LMTOX

LMTOY

3

2
6

7
4

U19
AD8011AR

R41
604/0603

3

2
6

7
4

U18
AD8011AR

R40
604/0603

V10P

C65
10n

C66
10n

C64
330n

R42
150/0603

R43
150/0603

C36
22p/0603

C60
12p/0603

C59
12p/0603

1 2

3 4

U11
DELAY

L11
(Z=120)

L12

(Z=120)

R17
10.0

R27
10.0

R28
1500/0603

L18
(Z=120)

R34
20.0/0603

C53
OPEN/0603

to opamp inv input

from opamp output

VGCE

VGCB

R54
1000

R52
100K

C112
1000p

C113
1000p

+

C57
68u/TAJB

C114
330n

+

C40
68u/TAJB

C115
330n

VA3NFILT
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A Tideland Signal Copr.
4310 Directors Row
Houston, Texas 77092
713-681-6101

VCO Module -- F2V A/D Converter

3-Mar-2010 
C:\TSC_03Mar\bm\sch\F2VADC.SCH

5301575-SCH G

4 9OF
23:44:50

REV:

C91
47n

C86
47n

F2VOTR

F2VCLK

QDX

V3P

DRVDD 2DRVSS 1

D0 3
D1 4

D2 5

D3 6
D4 7

D5 8

D6 9
D7 10

D8 11

D9 12
OTR 13
DFS 14CLK15 3-STATE16 STBY17 REFSENSE18 CLAMP19 CLAMPIN20 PWRCON21 REFTF22 VREF23 REFBF24 AINP25 AINN26 AVSS27 AVDD28

U28
AD9203ARU

R69
10.0

V3P

F2V0
F2V1
F2V2
F2V3
F2V4
F2V5
F2V6
F2V7
F2V8
F2V9

nQDX

nF2V

1
2

3

TJ3
nQDX

1
2

3

TJ2
QDX

C72
330n

C71
330n

C90
47n

C84
22p/0603

R77
OPEN

L21
(Z=120)

C87
4.7u/1206

C92
4.7u/1206

C82
47n

C79
4.7u/1206

C83
4.7u/1206

R50
121

R45
1100

R49
121

R44
1100

REFF2V

R76
1000
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A Tideland Signal Copr.
4310 Directors Row
Houston, Texas 77092
713-681-6101

VCO Module -- F2V D/A Converter

3-Mar-2010 
C:\TSC_03Mar\bm\sch\VCO_DAC.SCH

5301575-SCH G

5 9OF
23:45:20

REV:

C100
47n

C96
47n

C98
10n

DCLK
nACTV

R99
7500

OUTP 2
CREF 1

OUTN 3AGND 4AVDD 5DACEN 6PD 7CS 8CLK 9REN 10D0 11D1 12D213
D314
D415

D516
D617
D718

D819

D920
DVDD21

DGND22

REFR23
REFO24

U31
MAX5181BEEG

DAC0
DAC1

DAC2

DAC4
DAC5
DAC6
DAC7

DAC9
DAC8

DAC3

R94
10.0

V3PV3P

R88
100

3

2
1

8
4

U30A
AD8032AR

R95
422

R92
100

R89
200

R48
10

3

2
6

7
4 U26

AD8031AR

R74
1500

R90
499

R93
2000

VVCO

VA3P

SnX

7

1

2
V+ 8

GND4

3

5

6

U29
MAX4743EUA

21

C99
330n

C102
330n

C97
100n

R63
49.9

R96
499

R91
301

5

6
7

U30B
AD8032AR

V10P

R85
499

R86
2000

R68
499

1
23

TJ4
VVCO

2
1

L22
(Z=120)

L23
(Z=120)

C101
4.7u/1206

C95
4.7u/1206

C81
10n

C77
330n

L19
(Z=120)

R87
2000

V3P

C93
330n

5

6
7

U23B
LT2079I

12

13
14

U23D
LT2079I

3

2
1

4
11

U23A
LT2079I

NC 1

V+4

GND 2VO 3

GND5

U17
LM20BIM7

VOUTA1
VDD2

GND3

REF4

VOUTB 8
SYNC 7

DIN 6

SCLK 5

U24
AD7303BRM

R73
43.2K

R62
301K

C75
47n

V3P

C76
4.7u/1206

R47
49.9K

R72
93.1K

R84
200K

C89
10n

C88
330n

L20
(Z=120)

VA3P

VA3N

VA3N

R61
49.9K

R57
100K

R53
221K

R83
150K

R66
10

VA3P

R67
10

SCLK

nSYNC1
MOSI

REFV2F = 1.250V VoffsetA = 0.225*REFV2F + 0.100*VDACA

VoffsetB = 0.933*REFV2F + 0.333*VDACB

R97
33.2K

10

9
8

U23C
LT2079I

C68
47n

R104
121

R103
1100

+

C80
100u/TAJB

+

C70
100u/TAJB

+

C94
100u/TAJB

R59
10.0K

C56
1n

R60
10.0K

C58
1n

C61
1n

V
of

fs
et

B

V
of

fs
et

A
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VCO Module -- Oscillator & Prescaler

3-Mar-2010 
C:\TSC_03Mar\bm\sch\OSC3G.SCH

5301575-SCH G

6 9OF
23:45:00

REV:

C63
10n

C69
330n V3P

1

2
4

5
3 U27

SN74AHC1G02DBVR

V3P

nVCO

VVCO

IN 2

SET5

OUT 1
GND 3

SHDN7 CC6

FAULT8

OUT 4

U25
MAX8860EUA30

F3GX

4

RF 10VT2

V
D

D
14

5 6 7

1

9

11

8

12

1315

3

16

U20
MFC-A504

C85
33n

C33
10p/0603

L14
2.2n/0603

R30
200/0603

R31
10.0/0603

C78
4.7u/1206

C62
100p/0603

L17
(Z=120)

R26
200/0603

3

V2 +/- 2

V1 -/+ 18
GND7

5 GND 4

GND6

9

U14
AS186-302C48

100p/0603

C49
100p/0603

3

V2 +/-2
V1 -/+1 8

GND 7

5GND4
GND 6

9

U8
AS186-302

C25
100p/0603

nKEY

1

2
4

5
3 U10

SN74AHC1G02DBVR

V3P

1

2
4

5
3 U9

SN74AHC1G08DBVR

V3P

nFDIV
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VCO Module -- Buffer & Key

3-Mar-2010 
C:\TSC_03Mar\bm\sch\BUFKEY.SCH

5301575-SCH G

7 9OF
23:45:09

REV:

F3GX

nKEY

SnX

C11
100p/0603

2

4

1
3

Q2
ATF-55143

L2
2.2n/0603

C12
10n

C18
100p/0603

V3P

R14
30.1K 1

32

Q1
BSS84

L3
(Z=120)

C8
330n

R7
49.9

C5
1000p

R12
150/0603

R10
150/0603

C9
10n

R15
3010

C14
100p/0603

R9
4990

C21
1000p

R13
4990

C24
22p/0603

R16
30.1/0603

F3GY

nBKEY

C3
10p/0603

C10
22p/0603

3

V2 +/-2
V1 -/+1 8

GND 7

5GND4

GND 6

9

U1
AS186-302

C2
100p/0603

3
V2 +/-2

V1 -/+1 8

GND 7

5GND4

GND 6

9

U3
AS186-302

C4
100p/0603

R6
200/0603

R2
10.0/0603

R3
200/0603

1

2
4

5
3 U4

SN74AHC1G02DBVR

V3P

1

2
4

5
3 U2

SN74AHC1G02DBVR

V3P

C1
100p/0603

(0dBm MIN, +3dBm MAX)
2900MHz - 3100MHz
S-BAND VCO OUTPUT

1

2
34

5

J3
SVCO

(0dBm MIN, +3dBm MAX)
3100MHz - 3167MHz
X-BAND VCO OUTPUT

1

2
3 4

5

J2
XVCO
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VCO Module -- Power and Control Ports

3-Mar-2010 
C:\TSC_03Mar\bm\sch\VCOPORT.SCH

5301575-SCH G

8 9OF
23:45:38

REV:

R98
49.9K

VA3N

VA3P

+3.3V

-3.3V

4

8
1

765

23

Q6
NDS8410

4

8
1

765

23

Q5
NDS8435

C104
47n

C105
47n

V3N

DCLK

+3.3V+3.3V

-3.3V

+10V

-3.3VVA3N

nACTV

DAC0
DAC1
DAC2

DAC3DAC5
DAC4

DAC6
DAC7

DAC9

DAC8

VA3P

A1

A2

A3

A4

A5

A6

A7

A8

A9

A10

A11

A12

A13

A14

A15

A16

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

C12

C13

C14

C15

C16

A17

A18

A19

A20

A21

A22

A23

A24

A25

C17

C18

C19

C20

C21

C22

C23

C24

C25

A26

A27

A28

A29

A30

A31

A32

C26

C27

C28

C29

C30

C31

C32

P1
32X3 M RAVA3P +10V

VA3N

nF2V

R79
49.9K

F2VCLK
F2VOTR

F2V0
F2V1
F2V2

F2V3F2V5
F2V4

F2V6
F2V7

F2V9

F2V8

F/128

nFDIV

SnX

R75
49.9K

V3P

Z2
FIDUCIAL

Z3
FIDUCIAL

Z4
FIDUCIAL

Z5
FIDUCIAL

R1
49.9K

nVCO
R5
49.9K

nKEY

V3P

D4
SD101-AW

D5
SD101-AW

+10V

C107
47n

V10P

R101
200K

R102
332K

IN+3

IN-4

OUT 8
V+ 7GND1

REF 6

HYST 5

V-2

U32
MAX921ESA

R100
30.1K

nACTV

R11
30.1K

1

3
2

Q7
BSS84

V3P

V3P

nBKEY

V3P

L26
(Z=600)/1206

C108
4.7u/1206

C103
4.7u/1206

C106
4.7u/1206

SCLK
MOSI

nVCO

+

C109
100u/TPSC

+

C110
100u/TPSC

L25
(Z=600)/1206

L24
(Z=600)/1206 +

C111
33u/TPSC

Z6
FIDUCIAL

Z7
FIDUCIAL

Z8
FIDUCIAL

Z9
FIDUCIAL

1

2
4

5
3

U34
SN74AHC1G32DBVR

V3P

1

2
4

5
3

U33
SN74AHC1G32DBVR

V3P

R106
49.9K

V3P

R105
49.9K

V3P

nSYNC1

nSYNC0
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VCO Module - -Prescaler

3-Mar-2010 
C:\TSC_03Mar\bm\sch\PRESCALER.sch

5301575-SCH G

9 9OF
23:45:30

REV:

R39
15.0K

nFDIV

1

32

Q4
BSS84

C15

10p/0603
IN+2
VCC1

GND 5

OUT 7
GND 8

NC 6DEC3 GND4
U7

PE3501

C20
22p/0603

C27
10n

L13
(Z=120)

C210

1000p

C212

22p/0603

F3GY

nFDIV

1

32

Q101
BSS84

R32
10.0

C55
330n

R207
2.00

V3P

V3P
V3P0_PRESCALER

VIN1

CP5
VOUT 3

GND 2CN6

CPO 4

U101

LTC1928-5

V5P0_PRESCALER

C201
4.7uF

C202
4.7uF

C203
4.7uF

C204
470nF

C32

10p/0603

C51
100p/0603

C211

100p/0603

C205

100nF

R201
4.99K

R202
4.99K

R203
4.99K

R204
4.99K

R206

NO LOAD

+ C207
22uF

R205

10

V3P0_COMPARATOR

IN+1

IN-2 SH
D

N
3

G
N

D
5

LE
4

Q
6

Q
7

V
C

C
8

U102
MAX961

C206
330n

F/128

C208
330n

V3P0_PRESCALER

V5P0_PRESCALER

IN1
VCC 2IN8

OUT 4

GND5

SW2 6

SW13

NC 7

U12

CELUPB1507GV

V3P0_COMPARATOR

C209

10n

C26

1000p

C19

22p/0603

C50

100p/0603

C54

10n






























