
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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\top.Sch Drawn By:

Sheet2
Sheet2.Sch

Sheet1
Sheet1.Sch

Sheet3
Sheet3.Sch

Sheet4
Sheet4.Sch

Sheet5
Sheet5.Sch

Sheet6
Sheet6.Sch

Sheet7
Sheet7.Sch

Sheet8
Sheet8.Sch

Sheet9
Sheet9.Sch

Sheet10
Sheet10.Sch

Sheet11
Sheet11.Sch

Sheet12
Sheet12.Sch

Sheet13
Sheet13.Sch

Sheet14
Sheet14.Sch

7330 Repeater Controller

Scott L Baker
14

0

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet1.Sch Drawn By:

V3V3GND

V3V3

GND

GND

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15

D7
D6
D5
D4
D3
D2
D1
D0

A16

CEI
WE
OE

GND

V
C

C
1

OSC 3

G
N

D
2

O
E

4

XOSC
Y1

CTC2_SYNC
CTC2_SCLK
CTC2_SDAT

A17
A18

1
2
3
4
5
6

JTAG

J1

CTC3_SYNC
CTC3_SCLK
CTC3_SDAT

WAV2_SYNC
WAV2_SCLK
WAV2_SDAT

WAV3_SYNC
WAV3_SCLK
WAV3_SDAT

A19

AUX4

PTT3
AUX5

DTMFD0
DTMFD1
DTMFD2
DTMFD3

DTM1ST
DTM2ST
DTM3STGND

V3V3

V2X5

TXD1
RXD1
CTS1
RTS1

TXD2
RXD2

DBUG0
DBUG1
DBUG2
DBUG3
DBUG4
DBUG5
DBUG6
DBUG7

MOSI

MISO0
MSCS0

MSCLK

DSCLK
DSCS
DSDAT
DSDOG

PSCLK
PSDAT
PSCLR
PSLD

System on a Chip
XC3S400-4PQ208C

Xilinx FPGA
Programming ROM

RX1CO
RX2CO

RX1CT
RX2CT

LOGI1
LOGI2
LOGI3
LOGI4

COR1
COR2

CTCSS1
CTCSS2

PTT1
PTT2

1
To RAM
(page 2)

To inputs and jumpers
(page 10)

To CTCSS DACs
(page 7)

To Shift
 Registers
and front panel

To UARTs
(page 3)

To Debug port
(page 2)

To SPI Flash
(page 2)

To Watchdog
(page 2)

GND

GND

GND

1
2
3
4
5
6

JTAG

J2

GND

VDD20

VDD19

VDD18

TMS5

TCK6

TDO17

TDI4

CLK 3

D0 1

CE 10

OE 8

CF 7

GND 11

XCF02SVO20C

U2

LED
D1

1K
R1

10K
R2

10K
R4

10K
R5

10K
R6

10K
R7

10K
R3

33

R8

RESET

GND

INIT

V3V3

10K
R186

CFG1

DCD1

CFG4
CFG3
CFG2

to DS1670 Reset
(page 2)

To DTMF
(page 5)

RX3CO
AUX1

COR3
AUX3

CTCSS3

AUX2
RX3CT

DTM1OE
DTM2OE
DTM3OE

RCS
RSDI
RCLK
RRST

To Digital Pot
(page 8)SW1

SW2

1K
R22

To Tone/Wave DACs
(page 6)

CTC1_SCLK
CTC1_SDAT

CTC1_SYNC

WAV1_SYNC
WAV1_SCLK
WAV1_SDAT

Configuration
(page 13)

V1V2

V2X5

V2X5

V3V3

V3V3

V3V3

V3V3

M055

M154

M256

CFG310

FCLK184

CFG29

RESET162

D092

PROG207

DONE103

CCLK104

INIT83

153

127
110
98
84
73
60
49
32

136

59
53
47
41
30
25
14
8

129
118
112
105
99
91
82
75
66

23
6

145
134

CFG411

192
174
88
70

193
173
142
121
89
69
38
17 1

CFG17

XINIT161

TCLK159

TDI208

TDO158

TMS160

A16 58

D3 101

A18 57

A2 81

A10 85

OE 80

A11 78

A3 79

A4 77

A19 37

A15 61A14 62

A17 63

A13 68

A7 67

WE 65

A12 64

D5 95

D0 94

D1 96

D4 97

CE 2

A1 86

D7 87

D2 100

A9 76

A5 74

A6 71

A8 72

D6 93

A0 90

WSYN3 113

CSYN2 135

DTM1ST140

WCLK1 124

DBUG7 196

DBUG4 199

WDAT1 123

DBUG6 197

DBUG3 200

CDAT2 132

DBUG5 198

DBUG0 205RXD1 40

RXD2 34

WSYN2 120

WSYN1 126

TXD2 35

TXD1 42

CTS1 44

DCD1 39

MISO0 48

MSCLK 45

MSCS0 50

CCLK2 133

MOSI 46

DBUG1 204RTS1 43

DSDAT 4

DSCLK 5

DSCS 3

DSDOG 169

GPI1D619

GPI1D1168

GPI1D3166

GPI1D0167

GPI1D2165

GPI1D733

GPI1D416

GPI1D518

CCLK1 138

RCS 117

RSDI 116

RCLK 114

CDAT1 137

CSYN1 139

RRST 115

GPI3D5156

GPI3D0171

GPI3D4172

GPI3D713

GPI3D1175

GPI3D312 GPI3D2155

GPI2D121

GPI2D315

GPI2D020

GPI2D222

GPI2D424

GPI3D6154

GPI2D526

GPI2D629

GPI2D731

DTMFD2143 DTMFD1144

DTMFD3141

WDAT3 109

DTMFD0146

DBUG2 203

CDAT3 128

WCLK2 122

WDAT2 119

WCLK3 111

DTM3ST150 DTM2ST148

DTM2OE149 DTM1OE147

DTM3OE152

CSYN3 131

CCLK3 130

PSCLK 102

PSDAT 106

PSCLR 108

PSLD 107

170
163
157
151

202
195
186
179

201
188
177
164

MISO1 51

MSCS1 52

U1

MISO1
MSCS1

7330 Repeater Controller

Scott L Baker
14

PROG

RESET

INIT

Rear Panel
Push-Button
Switches

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet2.Sch Drawn By:

2

RTC/WDT/PWR/RESET

GND

CEI
DSDOG

DSCLK

DSCS
DSDAT

V3V3 VBB

CEO

RESET

GND

GND

GND

GND

DSCLK

DSCS
DSDAT

CEO
CEI

GNDTest Port

X118

X217

VBAT1

AIN016

AIN115

AIN214

INT 9VCCO 2

BLE12 CEOH 8

CEOL 7

SCLK 3

SDAT 4

CS 5

BHE11

VCC 19

ST20

RST 13

CEI6

GND10

DS1670

U6
V3V3

1M

R9

10K
R11

TP1

100pF
C2

V3V3

.1uF
C83

GND

.1uF
C84

GND

GND

GNDGND

24.9KR243

24.9KR244

24.9KR245

10KR249

10KR250

10KR251

24.9K
R246

24.9K
R247

24.9K
R248

200KR252

200KR253

200KR254

GND

Analog Inputs
(from page 13)

AIN2

AIN1

AIN0

.1uF

C161

.1uF

C160 .1uF
C162

Primary Serial
Flash
Memory

GND

V3V3

MOSI

MISO0

MSCS0

MSCLK

MOSI
MISO0
MSCS0

MSCLK

Test Port

DBUG0
DBUG1
DBUG2
DBUG3
DBUG4
DBUG5
DBUG6
DBUG7

Flash ROM

1
2
3
4

TP5

System RAM

A012

A111

A210

A39

A48

A57

A66

A75

A827

A926

A1023

A1125

A124

A1328

A143

CE 22OE 24

DQ1 14

DQ2 15

DQ3 17

DQ4 18

DQ5 19

DQ6 20

DQ7 21

DQ0 13

V3V 32

GND 16

W 29

A1531

A162

A1730

A181

512KX8

U3
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18

GND

GND

VBB

OE
WE

CEO

D0
D1
D2
D3
D4
D5
D6
D7

OE
WE

CEO

D0
D1
D2
D3
D4
D5
D6
D7

Test Port

from FPGA
(page 1)

from FPGA
(page 1)

from FPGA
(page 1)

CL12

CL45

REF 8

CL56

CL67

GND 1

CL34 CL23

TL7726

U41 V5V

.1uF
C163

from FPGA
(page 1)

BT1

GND

1
2
3
4
5
6

TP2

VBAT

A021

A119

A217

A315

A413

A511

A69

A77

A812

A914

A1020

A1116

A125

A1310

A143 D7 22

OE 18

D1 25

D2 27

CE 32

D3 30

D4 28

D5 26

D6 24

D0 23

GND 29

GND 31

WE 8

A154

A161

A176

A182

TP3

TP17

HD 1D15

GND10

CK16

CS7

Q8

VCC 2

WP 9

M25P64

U4

0

R168

J12
Remove jumper J12
to disable monitor reset

DS1670
System Monitor

VBB

200K
R255

200K
R256

200K
R276

J14J13 J15

Jumpers J13, J14, J15
control the ADC range
Jumper installed = 0-to-25V range
Jumper removed = 0-to-5V range

GND

V3V3

MOSI

MISO1

MSCS1

MSCLK HD 1D15

GND10

CK16

CS7

Q8

VCC 2

WP 9

M25P64

U52

Aux Serial
Flash
Memory

33K
R10

VBAT14

OUT1

VCC2

GND 13

DS32KHZ

U5

Note: All NC pins gounded

7330 Repeater Controller

Scott L Baker
14

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16

TP4

AUX Port

GND

0

R23 PROG

To page 1
FPGA program pin

V5V V3V3

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet3.Sch Drawn By:

GND

GND

GND

RXD1
CTS1
TXD1
RTS1

.1uF

C5

.1uF

C6

.1uF
C4

R
T1

T
X

1

C
T1

R
X

1

Serial Port
with modem support
DB9M DTE

V3V3

V3V3

GND

GND

GND

RXD2

TXD2

.1uF

C9

.1uF

C10

.1uF
C7

.1uF
C8

T
X

2

R
X

2

Serial Port
no modem support
DB9F DCE

V3V3

V3V3

GND

22pF
C11

GND

GND

22pF
C13

GND

22pF
C14

GND

22pF
C15

GND

22pF
C16

GND

TSCLK
TSDAT

TSCLR
TSLD

V5V

GND

TSCLK

TSCLR
TSLD

V5V

GND

V5V

GND

TSCLK
TSLD

LOGIC_OUT5
LOGIC_OUT6
LOGIC_OUT7

Ribbon Cable
to Front Panel

PTT and
Logic output
shift registers

MIXRX1TX1
MIXRX2TX1

MIXRX1TX2
MIXRX2TX2

RXD1

CTS1

TXD1
RTS1

RXD2
TXD2

GND

Test Point

LOGIC_OUT8

SPARE1

TX1PTT
TX2PTT

VCC 16

GND15

T
1 

ou
t

14

T
2 

ou
t

7

R
1 

in
13

R
2 

in
8

T
1 

in
11

T
2 

in
10

R
1 

ou
t

12

R
2 

ou
t

9

C
1+

1

C
1-

3
C

2+
4

C
2-

5

V
+

2

V
-

6

LTC1386

U7

VCC 16

GND15

T
1 

ou
t

14

T
2 

ou
t

7

R
1 

in
13

R
2 

in
8

T
1 

in
11

T
2 

in
10

R
1 

ou
t

12

R
2 

ou
t

9

C
1+

1

C
1-

3
C

2+
4

C
2-

5

V
+

2

V
-

6

LTC1386

U8

3

A12

A412

GND7

OE413

OE11

OE24

OE310

Y4 11Y3 8

VCC 14

Y2 6Y1 3

A39 A25

74AHCT125

U13

TSCLK
TSDAT

TSCLR
TSLD

V5V

GND

PSCLK
PSDAT

PSCLR
PSLD

1
2
3
4
5
6
7
8
9
10

CONN2x5

J9

V5V

1 = DCD
2 = TXD
3 = RXD
4 = DSR
5 = GND
6 = DTR
7 = CTS
8 = RTS
9 = RI

1
2
3
4

TP7

1
2
3
4

TP8

.1uF
C3

noload

R14
10K
R15

10K
R16

10K
R17

noload
R18

10K
R19

10K
R20

10K
R21

22pF
C12

RS232 Ports

SCK13

RCK12

CLR8

G9

GND10

GND11

GND19 Q7 17Q6 16Q5 15Q4 14Q3 7Q2 6Q1 5

SDI3 VCC 2

Q0 4

SDO 18

TPIC6B596

U9

SCK13

RCK12

CLR8

G9

GND10

GND11

GND19 Q7 17Q6 16Q5 15Q4 14Q3 7Q2 6Q1 5

SDI3 VCC 2

Q0 4

SDO 18

TPIC6B596

U10

1 = DCD
2 = RXD
3 = TXD
4 = DTR
5 = GND
6 = DSR
7 = RTS
8 = CTS
9 = RI

22pF
C82

GND

DCD1

To FPGA
(page 1)

To FPGA
(page 1)

DC1

To Logic and 
I/O connectors
(page 13)

TSCLK

TSCLR
TSLD

V5V

GND

TX3LOGIC

SCK13

RCK12

CLR8

G9

GND10

GND11

GND19 Q7 17Q6 16Q5 15Q4 14Q3 7Q2 6Q1 5

SDI3 VCC 2

Q0 4

SDO 18

TPIC6B596

U43

MIXRX3TX1

MIXRX3TX2

TX1LOGIC

TX2LOGIC

TX3PTT

LOGIC_OUT1
LOGIC_OUT2

LOGIC_OUT3
LOGIC_OUT4

DCD1

1
6
2
7
3
8
4
9
5

DB9M

J7 1
6
2
7
3
8
4
9
5

DB9F

J8

MIXRX1TX3
MIXRX2TX3
MIXRX3TX3

noload

R24
10K
R25

10K
R26

10K
R27

V5V

PTT to 
connectors
(page 13)

MIX signals
go to Audio
mixer
(page 8)

TX signals
to connector
(page 13)

MIX signals
go to Audio
mixer
(page 8)

7330 Repeater Controller

Scott L Baker
14

RS-232-1 RS-232-1

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet4.Sch Drawn By:

V2V5

1uF

C18

GND

Receiver Audio

V2V5

.0039uF

C19

V2V5

1uF

C21

GND V2V5

4

RX1_AUDIO

RX2_AUDIO

2

3
1

8
4 TS952

U14A
6

5
7

TS952

U14B

2

3
1

8
4 TS952

U34A

6

5
7

TS952

U34B

GND

GND

V5V

49.9K

R39

49.9K

R41

200K

R40

200K

R32

49.9K

R33

49.9K

R31

10K

R42

10K

R34

63.4K

R35

20K

R36

100

R37

63.4K

R43

20K

R44

100

R45

.0039uF

C22

from DB9F J21
(page 13)

from DB9F J22
(page 13)

RX1

RX2

De-Emp

Flat

High

Norm

De-Emp

Flat

High

Norm

47R193

GND

1uFC17

V5V
47R194

GND

1uFC20

To Delay  (page 12)
and DTMF (page 5)

12 J10A

34 J10B

56 J10C

78 J10D 910 J10E

1112 J10F

12 J11A

34 J11B

56 J11C

78 J11D 910 J11E

1112 J11F

From Delay Circuit
(page 12)

RX1DLYOUT

RX1MUX

To Reciever Mux
(page 8)

From Delay Circuit
(page 12)

RX2DLYOUT

RX2MUX

To Reciever Mux
(page 8)

To Delay  (page 12)
and DTMF (page 5)

50K

R30

50K

R38

RX1NODLY

RX2NODLY

V2V5

1uF

C172

GND V2V5

RX3_AUDIO

2

3
1

8
4 TS952

U42A

6

5
7

TS952

U42B

GND

49.9K

R263

49.9K

R265

200K

R264

10K

R267

63.4K

R268

20K

R269

100

R270

.0039uF

C173

from DB9F J23
(page 13)

RX3

De-Emp

Flat

High

Norm

V5V
47R266

GND

1uFC174

12 J3A

34 J3B

56 J3C

78 J3D To Receiver Mux
(page 8)

50K

R262
RX3MUX

TP9

TP10

TP11

910 J3E

1112 J3F

RX3NODLY

RX3DLYOUT

To Delay  (page 12)
and DTMF (page 5)

7330 Repeater Controller

Scott L Baker
14

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet5.Sch Drawn By:

.1uF
C27

V3V3 V3V3

390pF

C26

GND

DTM1ST

DTM2ST

.1uF
C31

V3V3 V3V3

390pF

C30
.01uF

C29

GND

RX1NODLY

RX2NODLY

DTMF Receivers

5

3.579MHz

Y3

130K

R49

100KR50

130K

R52

100KR53

.01uF

C25

33pF
C28

300KR51

300KR54

DTM3ST
DTMFD0
DTMFD1
DTMFD2
DTMFD3

.1uF
C171

V3V3 V3V3

390pF

C170
.01uF

C169

GND

130K

R259

100KR260

300KR261

33pF
C61

From Receiver
(page 4)

From Reciever
(page 4)

From Receiver
(page 4)

To FPGA
(page 1)

To FPGA
(page 1)

To FPGA
(page 1)

GS3

IN+1

VREF4

X17

X28

INH5

GND9

STD 15TOE 10

EST 16ST 17

Q3 14Q2 13Q1 12

IN-2 VCC 18

Q0 11

PDN6

MT88L70

U11

GS3

IN+1

VREF4

X17

X28

INH5

GND9

STD 15TOE 10

EST 16ST 17

Q3 14Q2 13Q1 12

IN-2 VCC 18

Q0 11

PDN6

MT88L70

U12

GS3

IN+1

VREF4

X17

X28

INH5

GND9

STD 15TOE 10

EST 16ST 17

Q3 14Q2 13Q1 12

IN-2 VCC 18

Q0 11

PDN6

MT88L70

U32

DTMFD0
DTMFD1
DTMFD2
DTMFD3

DTMFD0
DTMFD1
DTMFD2
DTMFD3

DTM1OE

DTM2OE

DTM3OE

RX3NODLY

7330 Repeater Controller

Scott L Baker
14

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet6.Sch Drawn By:

WAV1_SYNC
WAV1_SCLK
WAV1_SDAT

WAV2_SYNC
WAV2_SCLK
WAV2_SDAT

V3V3VR15

VBIAS2

DWAV2

GND GND

GND

WAVE2

6

GND

GND

VDD1

VREF2

SYNC5

SCLK6

DIN7

VFB 3OUT 4

GND 8

DAC8501

U15

VDD1

VREF2

SYNC5

SCLK6

DIN7

VFB 3OUT 4

GND 8

DAC8501

U17
2

3
1

8
4 TS952

U19A

6

5
7

TS952

U19B

GND

.01uF

C42

1uF

C40 .01uF

C45

.001uF
C46

.0082uF
C41

.0022uF
C43

6.98K

R64

6.98K

R65

6.98K

R66

13.0K

R68

13.0K

R69
100K
R63

Tone / WAV
DACs and filters

V5V47R201

GND

1uFC117

V3V3VR17

GND

10K
R202

GND

1uF
C44

20K
R67

V3V3

VR15

GND

10K
R206

GND

1uF
C119

20K
R205

V3V3

VR17

From FPGA
(page 1)

To Audio Gating
(page 8)

VBIAS2

DWAV1

GND GND

GND

WAVE1

2

3
1

8
4 TS952

U18A

6

5
7

TS952

U18B

GND

.01uF

C34

1uF

C32 .01uF

C38

.001uF
C39

.0082uF
C33

.0022uF
C35

6.98K

R56

6.98K

R57

6.98K

R58

13.0K

R61

13.0K

R62
100K
R55

V5V47R200

GND

1uFC116

To Audio Gating
(page 8)

TP22

TP23

WAV3_SYNC
WAV3_SCLK
WAV3_SDAT

VBIAS2

DWAV3

GND GND

GND

WAVE3

GND

VDD1

VREF2

SYNC5

SCLK6

DIN7

VFB 3OUT 4

GND 8

DAC8501

U24
2

3
1

8
4 TS952

U28A

6

5
7

TS952

U28B

GND

.01uF

C199

1uF

C196 .01uF

C201

.001uF
C202

.0082uF
C197

.0022uF
C198

6.98K

R283

6.98K

R284

6.98K

R285

13.0K

R287

13.0K

R288
100K
R282

V5V47R286

GND

1uFC200

V3V3VR24

To Audio Gating
(page 8)

TP24

GND

10K
R290

GND

1uF
C203

20K
R289

V3V3

VR24

7330 Repeater Controller

Scott L Baker
14

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet7.Sch Drawn By:

CTC2_SYNC
CTC2_SCLK
CTC2_SDAT

CTC1_SYNC
CTC1_SCLK
CTC1_SDAT

V3V3VR20

VBIAS2

GND GND

V2V5

TX1CTCSS

GND

GND

GND GND

V2V5

TX2CTCSS

GND

GNDVBIAS2

CTCSS
DACs and filters

7

GND

GND

VDD1

VREF2

SYNC5

SCLK6

DIN7

VFB 3OUT 4

GND 8

DAC8501

U20

VDD1

VREF2

SYNC5

SCLK6

DIN7

VFB 3OUT 4

GND 8

DAC8501

U21

2

3
1

8
4 TS952

U22A

2

3
1

8
4 TS952

U50A

2

3
1

8
4 TS952

U23A

6

5
7

TS952

U50B

GND

GND

V5V

1uF

C47

1uF

C54

1uF

C52

.01uF

C49

.01uF

C56

1uF

C59

100K
R70

10K
R77

10K
R86100K

R79

TP19

TP21

113K

R71

113K

R72

113K

R73

100K

R75

2K

R78

113K

R80

113K

R81

113K

R82

2K

R87
100K

R84

200K

R85

10uF

C53

10uF

C60

200K

R76
1uF
C51

.0068uF
C55

.0022uF
C57

.0068uF
C48

.0022uF
C50

1uF
C58

from FPGA
(page 1)

GND

10K
R308

GND

1uF
C223

20K
R307

V3V3

GND

10K
R196

GND

1uF
C86

20K
R195

V3V3

V3V3VR21

VR21 VR44

V5V

47

R198

GND

1uF
C87

47

R199

GND

1uF
C88

GND

.001uF
C114

GND

.001uF
C115

CTCSS2

CTCSS1

50K

R90

50K

R98

V2V5V5V VBIAS2

2.5V
Filter

10K

R48

10K
R47

10K

R46

10uF
C23

10uF
C24

To DB9 connectors
(page 13)

To DB9 connectors
(page 13)

TP14

GND

100uF
C93

CTC3_SYNC
CTC3_SCLK
CTC3_SDAT

GND GND

V2V5

TX3CTCSS

GND

GNDVBIAS2

GND

VDD1

VREF2

SYNC5

SCLK6

DIN7

VFB 3OUT 4

GND 8

DAC8501

U44
2

3
1

8
4 TS952

U45A

6

5
7

TS952

U49B

GND

V5V

1uF

C214

.01uF

C216

1uF

C220

10K
R305100K

R298

TP16

113K

R299

113K

R300

113K

R301

2K

R306
100K

R303

200K

R304

10uF

C221

.0068uF
C215

.0022uF
C217

1uF
C219

V3V3VR44
47

R302

GND

1uF
C218

GND

.001uF
C222

CTCSS3

50K

R274

To DB9 connectors
(page 13)

GND

10K
R83

GND

1uF
C85

20K
R74

V3V3

VR20

6

5
7

TS952

U22B

205KR330

205KR331 .01uF
C243

.001uF
C244

GND

6

5
7

TS952

U23B

205KR332

205KR333 .01uF
C245

.001uF
C246

GND

6

5
7

TS952

U45B

205KR334

205KR335 .01uF
C247

.001uF
C248

GND

V5V

47

R329

GND

1uF
C242

V5V

47

R328

GND

1uF
C241

2

3
1

8
4 TS952

U49A

GND

GND

TP18

TP20

TP15

7330 Repeater Controller

Scott L Baker
14

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet8.Sch Drawn By:

V5V

GNDGND

MIXRX1TX1
MIXRX2TX1

V2V5

V5V

GNDGND

MIXRX1TX2
MIXRX2TX2

V2V5

V2V5

V2V5

TOTX1

TOTX2

GND

WAVE1

GND

WAVE2

Audio Gating

V2V5

AY113

BY02

BY11

CY05

CY13

EN6

SA11

SB10

SC9

GND 8

VEE 7

VCC 16

CZ 4

BZ 15

AZ 14AY012

74HC4053

U26

AY113

BY02

BY11

CY05

CY13

EN6

SA11

SB10

SC9

GND 8

VEE 7

VCC 16

CZ 4

BZ 15

AZ 14AY012

74HC4053

U27

8

2

3
1

8
4 TS952

U25A

6

5
7

TS952

U25B

2

3
1

8
4 TS952

U30A

2

3
1

8
4 TS952

U31A

GND

GND

100K

R106

100K

R103

TP25

TP26

From Reciever
Gain Stage
(page 4)

RX1MUX

RX2MUX

From TPIC
Control register
(page 3)

50K

50K

V5V

47

R210

GND

1uFC124

V5V

47

R209

GND

1uFC123100KR101

100KR102

100KR104

100KR105

1uF

C126

1uF

C125

V2V5

470K
R211

470K
R212

1uF

C128

1uF

C127

VPB

10uF
C167

10uF
C168

1K

R258

1K

R257

VPB

VPB

Digital Pot
Bias Voltage

RX3MUX

1uF

C175

470K
R271

100KR272

100KR273

MIXRX3TX1

MIXRX3TX2

From Tone/Wave
 DAC

From Tone/Wave
 DAC

To Transmitter
(page 9)

To Transmitter
(page 9)

100KR108

100KR107

TP12

TP13

V5V

47

R208

GND

1uFC121

GND

GND

V3V3 V3V3

GND

RRST

RSDI
RCLK
RCS

from FPGA
(page 1)

V2V5

GND

WAVE3

50K

1uF

C204

10uF
C205

1K

R291
VPB

From Tone/Wave
 DAC 100KR292

TP32

V5V

GNDGND

V2V5

V2V5

TOTX3

AY113

BY02

BY11

CY05

CY13

EN6

SA11

SB10

SC9

GND 8

VEE 7

VCC 16

CZ 4

BZ 15

AZ 14AY012

74HC4053

U29

2

3
1

8
4 TS952

U46A

GND

100K

R296

TP31

V5V

47

R297

GND

1uFC206100KR293

100KR294

100KR295

To Transmitter
(page 9)

MIXRX1TX3
MIXRX2TX3
MIXRX3TX3

VDD 16

SHDN10

RS15

CLK14 SDI12

CS11

GND 17

DGND 9

GND 5GND 1

GND 21

AD8403

U36A

3

4

2

AD8403
U36B

7

8

6

AD8403
U36C

19

18

20

AD8403
U36D 23

22
24

AD8403
U36E

GND

GND

100pFC257

100pFC258

100pFC259

7330 Repeater Controller

Scott L Baker
14

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet9.Sch Drawn By:

V2V5
GND

TOTX1

GND GND

TX1_AUDIO

V2V5
GND

TOTX2

GND GND

TX2_AUDIO

Transmitter Audio

9

TX1

TX2

6

5
7

TS952

U30B

6

5
7

TS952

U31B

49.9K

R111

200K

R112

100K

R110

604

R114

49.9K

R117

200K

R118

100K

R116

604

R120

1uF

C66

1uF

C70

10uF

C71

10uF

C67

1uF

C69

1uF

C65

10K
R113

10K
R119

.001uF
C68

.001uF
C72

TP27

TP28

Low

Norm

Low

Norm

J34

J35

50K
R109

50KR115

From Audio Gating
(page 8)

From Audio Gating
(page 8)

To TX DB9 connector
(page 13)

To TX DB9 connector
(page 13)

V2V5
GND

TOTX3

GND GND

TX3_AUDIO

TX3

6

5
7

TS952

U46B

49.9K

R310

200K

R311

100K

R309

604

R313

1uF

C208

10uF

C209

1uF

C207

10K
R312

.001uF
C210

TP33

Low

Norm

J36

50KR275

From Audio Gating
(page 8)

To TX DB9 connector
(page 13)

7330 Repeater Controller

Scott L Baker
14

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet10.Sch Drawn By:

V5V
V3V3

RX1COR

RX2COR

RX2CTCSS

RX1CTCSS

LOGIC_IN1

LOGIC_IN2

LOGIC_IN3

LOGIC_IN4

RX1CO

RX2CO

RX1CT

RX2CT

LOGI1

LOGI2

COR / CTCSS / Logic Inputs

10

From TX/RX
DB9
(page 13)

From Logic I/O
DB25
(page 13)

4.7K
R121

4.7K
R122

4.7K
R123

4.7K
R124

4.7K
R125

4.7K
R126

4.7K
R127

4.7K
R128

4.7K
R137

4.7K
R138

4.7K
R139

4.7K
R140

4.7K
R142

4.7K
R143

4.7K
R144

4.7K
R145

10K
R146

10K
R147

10K
R148

10K
R149

10K
R150

10K
R151

10K
R152

10K
R153

10KR129

10KR130

10KR131

10KR132

10KR133

10KR134

10KR135

10KR136

MMBT3904
Q1

MMBT3904
Q2

MMBT3904
Q3

MMBT3904
Q4

MMBT3904
Q5

MMBT3904
Q6

MMBT3904
Q7

MMBT3904
Q8

GND

LOGI3

LOGI4

10KR88

10KR89

MMBT3904
Q9

MMBT3904
Q10

RX3CO

RX3CT

RX3COR

RX3CTCSS

GND

4.7K
R213

4.7K
R214

10K
R280

10K
R281

4.7K
R278

4.7K
R279

V3V3

COR1
COR2

CTCSS1
CTCSS2

AUX4
AUX5

GND

To FPGA
(page 1)

10K
R154

10K
R155

10K
R156

10K
R157

10K
R158

10K
R159

10K
R160

10K
R161

J31

COR3

CTCSS3

To FPGA
(page 1)

J4

J2
5

J2
6

J2
7

J2
8

J2
9

J3
0

V3V3

GND

To FPGA
(page 1)

10K
R162

10K
R163

10K
R164

10K
R165

10K
R166

10K
R167

J33 AUX1
AUX2
AUX3
PTT1
PTT2
PTT3

7330 Repeater Controller

Scott L Baker
14

Inversion
 Jumper

Inversion
 Jumper

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet11.Sch Drawn By:

GND

GND GND GND

GND

GND

GND

GND

V5V

GND

GND

GND GND GND

GND

V3V3

GND

GND

GND

V1V2

Power Supply

11

     POWER
(DC  9V - 36V)

2

3
1

8
4

TS922

U33A

6

5
7

TS922

U33B

GND

SYNC14

GND1

GND8

GND9

GND16 VC 11

FB 12

SW 2

BIAS 10

VIN4

SHDN15

BST 6

LT1766-5

U35J32

S3B

D3 FB1

FUSE

F1 MMSD914

D4

MBRS360
D5

MMSZ5228B
D6

MJD31B
Q12

MJD31B
Q13

.1uF
C74

470uF
C73

470uF
C75

.001uF
C76

.47uF
C77

100uF
C78

10uF
C80

10uF
C81

1uF
C79

No Load
R171

0
R170

100
R173

3.9K
R175

4.7K
R176

1.24K
R180

2.05K
R179

1.24K
R184

0
R183

43K

R177

1K

R174
470

R178

100

R182

0

R181

0

R185

68uH
L3

0

R172

TP29

10uH

L1

LM385
D7

1.2V

3.9V

GND

SMBJ5.0
D8

MMBT3906L
Q11

V5VI

.001uF

C194

.001uF

C195

GND

.1uF
C239

GND

.1uF
C240

GND

10uF
C252

GND

10uF
C250

GND

GND

V2X5

6

5
7

TS922

U51B

MJD31B
Q14

10uF
C255

1.24K
R204

1.24K
R203

100

R197

0

R207

.001uF

C254

GND

10uF
C256

.1uF

C249

.1uF

C251
.1uF

C253

2

3
1

8
4

TS922

U51A

GND

7330 Repeater Controller

Scott L Baker
14

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet12.Sch Drawn By:

12

Audio Delay Circuits

VCC1

GND4

LP1O 15

CCO8

CKO5

VCO6

CC17

OP1O 9OP1I 10

LP1I 16

OP2I 11OP2O 12

GND3 REF2

LP2I 13LP2O 14

PT2399

U37

V2V5

V2V5

2

3
1

8
4 TS952

U38A

6

5
7

TS952

U38B
GND

V5V

4.7

R219

47R216

GND

1uFC129

20K

R226

100

R228

100K

R215

20K

R217

15.0K

R2181uFC130

.1uF
C132

100uF
C131

.1uF
C139

100uF
C134

.1uF
C136

.1uF
C135

GND

10K
R221

15K
R222

15K
R223

10K
R224

15K
R225

GND

V5V

560pFC137

.0056uF
C138

GND

560pF
C141

.1uF
C140

.0056uF
C143

GND

1uFC142

100K

R227

390pFC144

VCC1

GND4

LP1O 15

CCO8

CKO5

VCO6

CC17

OP1O 9OP1I 10

LP1I 16

OP2I 11OP2O 12

GND3 REF2

LP2I 13LP2O 14

PT2399

U39

V2V5

V2V5

2

3
1

8
4 TS952

U40A

6

5
7

TS952

U40B
GND

V5V

4.7

R233

47R231

GND

1uFC145

20K

R240

100

R242

100K

R229

20K

R230

15.0K

R2321uFC146

.1uF
C148

100uF
C147

.1uF
C154

100uF
C149

.1uF
C151

.1uF
C150

GND

10K
R235

15K
R236

15K
R237

10K
R238

15K
R239

GND

V5V

560pFC152

.0056uF
C153

GND

560pF
C156

.1uF
C155

.0056uF
C158

GND

1uFC157

100K

R241

390pFC159

To Reciever
(page 4)

To Reciever
(page 4)

From Reciever
(page 4)

From Reciever
(page 4)

RX1DLYOUT

RX2DLYOUT

20K

R234

20K

R220

RX1NODLY

RX2NODLY

GND

GND

VCC1

GND4

LP1O 15

CCO8

CKO5

VCO6

CC17

OP1O 9OP1I 10

LP1I 16

OP2I 11OP2O 12

GND3 REF2

LP2I 13LP2O 14

PT2399

U47

V2V5

V2V5

2

3
1

8
4 TS952

U48A

6

5
7

TS952

U48B
GND

V5V

4.7

R326

47R316

GND

1uFC224

20K

R323

100

R325

100K

R314

20K

R315

15.0K

R3171uFC225

.1uF
C227

100uF
C226

.1uF
C233

100uF
C228

.1uF
C230

.1uF
C229

GND

10K
R318

15K
R319

15K
R320

10K
R321

15K
R322

GND

V5V

560pFC232

.0056uF
C236

GND

560pF
C235

.1uF
C234

.0056uF
C231

GND

1uFC237

100K

R324

390pFC238

To Reciever
(page 4)

From Reciever
(page 4)

RX3DLYOUT

20K

R327

RX3NODLY

GND

7330 Repeater Controller

Scott L Baker
14

1.00

DELAY1
Turning this pot clockwise
increases the amount of delay

DELAY2
Turning this pot clockwise
increases the amount of delay

DELAY3
Turning this pot clockwise
increases the amount of delay



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet13.Sch Drawn By:

13

RX1COR

RX2COR

RX1CTCSS

RX2CTCSS

LOGIC_IN1

LOGIC_IN2

LOGIC_IN3

LOGIC_IN4

GND

LOGIC_OUT1

LOGIC_OUT2

LOGIC_OUT3

LOGIC_OUT4

LOGIC_OUT5

LOGIC_OUT6

GND

TX1PTT

TX2PTT

TX1_AUDIO

TX2_AUDIO

RX1_AUDIO

RX2_AUDIO

TX1CTCSS

TX2CTCSS

100pF
C176

100pF
C177

100pF
C178

Analog and
Logic I/O
Connector

LOGIC_OUT7

RX / TX
Radio Ports

LOGIC_OUT8

AIN2

AIN1

AIN0

100pF
C113

100pF
C89

100pF
C90

100pF
C91

100pF
C92

100pF
C94 GND

100pF
C95

100pF
C96

100pF
C97

100pF
C98

100pF
C99

100pF
C112

100pF
C111

100pF
C110

100pF
C109

100pF
C108

GND

100pF
C107

GND

GND

100pF
C100

100pF
C106

100pF
C105

100pF
C104

100pF
C101

100pF
C103

100pF
C102

RX3COR

RX3CTCSS

GND

RX3_AUDIO

GND

100pF
C213

100pF
C212

100pF
C211

V3V3

10K
R12

noload
R13

GND

CFG1

V3V3

10K
R187

noload
R188

GND

CFG2

V3V3

10K
R189

noload
R190

GND

CFG3

V3V3

10K
R191

noload
R192

GND

CFG4

To page 4

From page 9

To page 10

To page 10

From page 3

GND

Logic Outputs
from page 3

Analog Inputs
to page 2

Logic Inputs
to page 10

1
14

2
15

3
16

4
17

5
18

6
19

7
20

8
21

9
22
10
23
11
24
12
25
13

DB25F

J20

1
6
2
7
3
8
4
9
5

DB9F

J21

1
6
2
7
3
8
4
9
5

DB9F

J22

1
6
2
7
3
8
4
9
5

DB9F

J23

To page 4

From page 9

To page 10

To page 10

From page 3

To page 4

From page 9

To page 10

To page 10

From page 7

From page 3 TX3PTT

TX3_AUDIO

TX3CTCSS

100pF
C181

100pF
C180

100pF
C179

J37

J38

J39

From page 7

From page 7

TX1PIN8

TX2PIN8

TX3PIN8

TX1PIN8

TX2PIN8

TX3PIN8

TX1LOGIC

TX2LOGIC

TX3LOGIC

7330 Repeater Controller

Scott L Baker
14

From page 3

From page 3

From page 3

PORT 1

PORT 2

PORT 3

I/O

1.00



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: 7/14/2008 Sheet    of 
File: C:\ecb\SCOM-7330\Sheet14.Sch Drawn By:

14

Decoupling Caps / Misc

.01uF
C118

GND

V3V3

.01uF
C120

.01uF
C122

GND

V1V2

.01uF
C165

.01uF
C164

.01uF
C166

.01uF
C182

.01uF
C183

.01uF
C184

.01uF
C185

.01uF
C186

.01uF
C187

.01uF
C188

1uF
C189

GND

V5V

.1uF
C36

.1uF
C37

.1uF
C62

.1uF
C63

.1uF
C190

.1uF
C64

.1uF
C191

.01uF
C192

.1uF
C1

.01uF
C193

VBB

GND

.01uF
C133

GND

V2X5

.01uF
C260

7330 Repeater Controller

Scott L Baker
14

1.00


