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CODEC

Sheet 3

MOSI

CLRCOUT
CMODE

CBCLK
CMCLK

CDIN

SSCK
nCS

PTT

CLRCIN
CDOUT

nADCCS

ADCCLK
ADCMOSI

ADCMISO

USROUT[0..6]
PWM[0..2]

FPGA_PTT

VFWD

FPGA

Sheet 4

DACD[0..13]

CLRCOUT

PTT

CMCLK

CDOUT

CBCLK

FPGA_PTT

CLRCIN

SSCK

CDIN

MOSI

CMODE

nCS

10MHZ
125MHZ

FPGA_PLL

ADCMOSI
ADCCLK

nADCCS
ADCMISO

USROUT[0..6]

nLVDSRXE
LVDSTXE

DRVR

PWM[0..2]

DAC_ALC

CLOCKS

Sheet 2

125MHZ
10MHZ

FPGA_PLL

LVDSTXE
nLVDSRXE

RF Deck

Sheet 5

125MHZ

DACD[0..13]

DRVR

VFWDDAC_ALC VFWD

VFWD

ADCMISO

DACD[0..13]

nLVDSRXE

CLRCIN

10MHZ

ADCCLK

CLRCOUT

DRVR

SSCK

FPGA_PLL

FPGA_PTT

nADCCS

125MHZ

nCS

CDOUT

PTT

PWM[0..2]

MOSI

CMCLK

ADCMOSI

CBCLK

125MHZ

LVDSTXE

USROUT[0..6]

CMODE

CDIN

DAC_ALC
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Install U2 or U3, NOT both!

Install C16 or C72, NOT both!

Install C15 or C71, NOT both!
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FPGA_PLL

nLVDSRXE
LVDSTXE

10MHZ

125MHZ

125MHZ

3V3

3V3

C11
100 nF

C72
390 nF

R15

9K1
C15
56 nF

U1

122.88 MHz

12

34

CONTGND

OUTVDD

L2 FERRITE

R9

2K70

U2

10 MHz

12

34

CONTGND

OUTVDD

C16
390 nF

U5

SN65LVDM180

11
12 2

3

6

4

10
9 5

14
7 13

B
A R

RE

GND

DE

Z
Y D

VCC
GND VCC

C12
10 uF/6.3V

C10
9n1

R38 100R

C55
100 nF

R42 0R0

J1

LVDS

1
2
3
4
5

R43 0R0

C71
56 nF

R10

56K

U3

10 MHz ALT

12

34

CONTGND

OUTVDD

C1
100 nF

10MHZ

FPGA_PLL

nLVDSRXE
LVDSTXE

125MHZ



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Copyright 2010, Phil Harman, VK6APH and Lyle Johnson, KK7P.
Released under TAPR Open Hardware License.
http://www.tapr.org/OHL

HPSDR2009102401 B

PennyLane: CODEC

B

3 5Monday, November 15, 2010

Title

Size Document Number Rev

Date: Sheet of

PTT

PWM0

PTTIN

PWM1

PWM2

PWM[0..2]

USROUT[0..6]

FPGA_PTT

PTTOUT

PTTOUT

OC1

OC4
OC5

OC0

OC2

OCREF

OC3

OC6

OC6

USROUT4

CMCLK

CDIN

OC0
USROUT1

CLRCOUT

MOSI

OC2
USROUT3

ADCMISO

OC1

nCS

CBCLK

OC5
USROUT6
USROUT5

USROUT0

CMODE

SSCK

VFWD

ADCMOSI

CDOUT

OC4

OCREF

USROUT2

ADCCLK

nADCCS

OC3

CLRCIN

3V3

3V3

3V3

3V3

3V3

3V3

R33 3K30

C53
100 nF

JP5

MIC BIAS

1 2 3

R28 220R

FL4

13

2

U18

ULN2003AD

1
2
3
4
5
6
7
8 9

10
11
12
13
14
15
161B

2B
3B
4B
5B
6B
7B
GND V+

7C
6C
5C
4C
3C
2C
1C

R40
2K20

C39 10 uF/6.3V

Q1

2N7002K1

3
2

R32 100R

FL8

13

2

+

-

U14

OPA350

3

2
6

7
4

FL5

13

2

C44
10 nF

FL1

13

2

R36 100R

C46
10 nF

L11 FERRITE

C37 10 uF/6.3V

C38
10 uF/6.3V

C47
100 nF

C35 10 uF/6.3V

FL2

13

2

FL7

13

2

C45
100 nF

R35 3K30

C34
10 uF/6.3V

FL3

13

2

U16

ADC78H90CIMT

1

2

3

4
5
6
7
8
9
10
11

12

13

14

15
16

CS

AVDD

AGND

AIN1
AIN2
AIN3
AIN4
AIN5
AIN6
AIN7
AIN8

DGND

DVDD

DIN

DOUT
SCLK

R37

10K

P4

ANALOG

1
2
3
4
5
6
7
8

J4

MIC

3

2
1

C33
100 nF

+

-

U12

OPA350

3

2
6

7
4

R41
2K20

C32
100 nF

R34 100R

JP4

PTT
1
2
3

D4
BAT54S

13

2

FL6

13

2

U10

TLV320AIC23B

20
19

1

11

23
24
21

22

27

28

6
4

5
3

25

7

2

8

15

14

18

17

9
10

1626

12
13

LLINEIN
RLINEIN

BVDD

HPGND

SDIN
SCLK
CS

MODE

DVDD

DVSS

DOUT
DIN

LRCIN
BCLK

XTI/MCLK

LRCOUT

CLKOUT

HPVDD

AVSS

AVDD

MCIN

MCBIAS

LHPOUT
RHPOUT

VMIDXTO

LOUT
ROUT

C36 10 uF/6.3V

C51
10 uF/6.3V

J6

DB25S

13
25
12
24
11
23
10
22
9

21
8

20
7

19
6

18
5

17
4

16
3

15
2

14
1

26
27

R27 3K30

C48
10 nF

C42
100 nF

R29 3K30

C40 10 uF/6.3V
JP6

MIC AUD

1 2 3

R31 3K30

L9 FERRITE

D3

BAT54

1
3

C41
470 pF

C43
10 uF/6.3V

+

-

U13

OPA350

3

2
6

7
4

MOSI

CLRCOUT

CMODE

CBCLK

CMCLK

CDIN

SSCK
nCS

PTT

CLRCIN

CDOUT

nADCCS

ADCCLK
ADCMOSI

ADCMISO

PWM[0..2]

USROUT[0..6]

FPGA_PTT

VFWD
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TCK

TDO

TMS

TDI

TCK

TDO

TDI

TMS

MSEL0
MSEL1

A13

A7

C3

I2CSCK

C5

C31

C7

SSCK

C21
C20

A22

A10

SDOBACK

A5

MOSI

C10

A2

A14

C22

C27

A18

I2CSCK

TDI

A15

C9

C23

A3

C17

C11

I2CSDA

C14

A16

SDOBACK

TMS

A19

TDO

C4

A6

C2

C16

C29

C6

C19

C13

A9

A17

C25

TDO

C24

A12

C8

TCK

I2CSDA

A11

C12

A31

A8

C15

A4

C18

DACD[0..13]

CDIN

CLRCOUT

MOSI

CBCLK

CMCLK

CMODE

CLRCIN

SSCK
nCS

CDOUT

FPGA_PTT
PTT

DONE

nCNF

ASDO

DCLK

nCE
DATA0
nCS0

DCLK

DONE

nCNF
nCE

DATA0

nCS0
ASDO

nSTAT

nSTAT
DONE

ASDO

nCS0

125MHZ
10MHZ

FPGA_PLL

ADCCLK
ADCMOSI

nADCCS
ADCMISO

LED6

LED3

LED4

LED5

USROUT[0..6]

nLVDSRXE
LVDSTXE

TMS
TDI
TCK

A18
DRVR

DRVR

PWN[0..2]

C4

C2
A3

A4
C3

A2

C5
A5

LED4
LED5

LED3

LED2

LED7

LED2

LED7

LED6

FPGA_PTT
USROUT6
USROUT5
USROUT4
USROUT3
USROUT2
USROUT1
USROUT0
nADCCS

ADCMOSI
PWM0
PWM1

ADCCLK
ADCMISO

PTT

PWM2

MOSI

CLRCIN

CBCLK

SSCK

CDIN

CMODE

CMCLK

CDOUT

nCS

CLRCOUT

nCE

DATA0
DCLK

I2CSDA
I2CSCK

nCNF

TDO

DCLK

DATA0

A7

C3

C12

A3

C7

A12

C8
A8

C10

C6

C11

C2

A11

A10

A2

A4
C4

A6 A18

C14

C29
A31

C21

C15

C23

C31

C24

A14

A16

C18

C22

C20

A19

A22

C16

A15

SDOBACK

C19

C9
A9

C5
A5

C13
A13

A17
C17

C25
C27

A31

A10

C27
C29

A7

C24

C20

C21

C19

C23

A12

C16

C9

A13

A22

A16

A6

C13
A14

A9

C11

A15

C12

A11
C10

C18

C7

C17
A18

C22

C15

C8

A17

C31

C14

I2CSDA

C6

A19

A8

C25

I2CSCK

DACD0

DACD4

DACD9

DACD2

DACD10

DACD12
DACD13

DACD5

DACD1

DACD6

DACD11

DACD3

DACD7
DACD8

FPGA_PLL

10MHZ
125MHZ

nLVDSRXE
LVDSTXE

DAC_ALC

DAC_ALC

1V2A1

1V2

1V2A2

1V2

1V2

3V3

3V3

3V3

+12BUS

+12BUS

-12BUS

-12BUS

+5BUS

+5BUS

+5BUS

-12BUS

3V3

3V3

1V2A21V2

1V2 1V2A1

3V3

3V3 3V3

+5BUS 3V3

1V2
3V3

1V2

3V3

+12BUS

3V3

C50
100 nF

C65
100 nF

U11

EP2C8-PQ208

1
2
3
4

5
6

7

8

9

10
11
12
13
14
15

16
17
18
19

20
21
22

23
24

25

26

27
28

29

30
31

32

33
34
35

36

37

38

39
40
41

42

43
44
45
46

47
48

49

50

51

52

53

54

55

56
57
58
59
60
61

62

63
64

65

66

67
68
69
70

71

72

73

74
75
76
77

78

79

80
81
82

83

84

85

86
87
88
89
90

91

92

93

94
95
96
97

98

99

100

101
102
103
104
105
106

107
108

109

110

111

112
113

114
115
116
117
118

119

120

121

122

123

124

125
126

127
128

129
130
131
132

133
134
135

136

137
138
139

140

141
142
143
144
145
146
147

148

149
150

151
152

153

154

155

156

157

158

159

160
161
162
163
164
165

166

167

168
169
170
171

172

173

174

175
176

177

178

179
180
181
182

183

184

185

186

187
188
189

190

191
192
193

194

195

196

197
198
199
200
201

202

203

204

205
206
207
208

IO/ASDO
IO/nCSO

IO/CRC_ERR
IO/CLKUSR

IO
IO

VCCIO1

IO

GND

IO
IO
IO
IO
IO
IO

TDO
TMS
TCK
TDI

DATA0
DCLK

nCE

CLK0
CLK1

GND

nCONFIG

CLK2
CLK3

VCCIO1

IO
IO

VCCINT

IO
IO
IO

GND

IO

GND

IO
IO
IO

VCCIO1

IO
IO
IO
IO

IO/PLL1_OUTP
IO/PLL1_OUTN

GND

GND_PLL1

VCCD_PLL1

GND_PLL1

VCCA_PLL1

GNDA_PLL1

GND

IO
IO
IO
IO
IO
IO

VCCIO4

IO
IO

GND

VCCINT

IO
IO
IO
IO

VCCIO4

IO

GND

IO
IO
IO
IO

GND

VCCINT

IO
IO
IO

VCCIO4

IO

GND

IO
IO
IO
IO
IO

VCCIO4

IO

GND

IO
IO
IO
IO

VCCIO4

IO

GND

IO
IO
IO
IO
IO
IO

INIT_DONE/IO
nCEO/IO

VCCIO3

IO

GND

IO
IO

IO
IO
IO
IO
IO

GND

VCCINT

nSTATUS

VCCIO3

CONF_DONE

GND

MSEL1
MSEL0

IO
IO

CLK7
CLK6
CLK5
CLK4

IO
IO
IO

VCCIO3

IO
IO
IO

GND

IO
IO
IO
IO
IO
IO
IO

VCCIO3

IO
IO

IO/PLL2_OUTP
IO/PLL2_OUTN

GND

GND_PLL2

VCCD_PLL2

GND_PLL2

VCCA_PLL2

GNDA_PLL2

GND

IO
IO
IO
IO
IO
IO

VCCIO2

GND

IO
IO
IO
IO

VCCIO2

IO

GND

IO
IO

GND

VCCINT

IO
IO
IO
IO

VCCIO2

GND

IO

GND

IO
IO
IO

VCCINT

IO
IO
IO

VCCIO2

IO

GND

IO
IO
IO
IO
IO

VCCIO2

IO

GND

IO
IO
IO
IO

R39

2K20

C52
10 uF/6.3V

C68
100 nF

C66
100 nF

RP8

100K

12
3
4
5
6
7
8
9 10

C58
100 nF

TP2

GND
1
2

C67
100 nF

C63
100 nF

LED5 RED
2 1

RP1

2K2

1
23456789

10

R23 1K0

L10 FERRITE

RP3

100K

12
3
4
5
6
7
8
9 10

C7
10 uF/6.3V

RP7

100K

12
3
4
5
6
7
8
9 10

P2

SCONFIG

1
2
3
4
5
6
7
8
9

10

JP11

I2C BYP
1
2

LED4 RED
2 1

RP6

100K

12
3
4
5
6
7
8
9 10

JP9

CONFIGA

1
2
3

P3

ALTERA  JTAG

1
2
3
4
5
6
7
8
9

10

C54
100 nF

C64
100 nF

LED2 RED
2 1

C70
100 nF

JP7

LAST JTAG
1
2

C13
100 nF

LED1 RED
2 1

JP12

ONE WIRE
1
2

TP1

GND
1
2

JP10

I2C BYP
1
2

R30 1K0

P1B

571-6504735

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

C62
100 nF

LED3 RED
2 1

P1A

571-6504735

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

JP8

CONFIGB

1
2
3

C59
100 nF

U4

LD1117D33CTR

1

23
4

ADJ

OUTIN
OUT

R8 10K

C60
100 nF

U8

EPCS4

1

2
3
4

5

6
7
8

CS

DATA
VCC
GND

ASDI

DCLK
VCC
VCC

LED6 RED
2 1

RP4

100K

12
3
4
5
6
7
8
9 10

RP5

100K

12
3
4
5
6
7
8
9 10

U17

DS2431P

2

1

3
4
5
6

I/O

GND

NC
NC
NC
NC

C56
100 nF

C8
10 uF/6.3V

C49
100 nF

U15

FAN1112SX

1

23
4

ADJ

OUTIN
OUT

R24 1K0

C57
100 nF

C61
100 nF

L12 FERRITE

C69
100 nF

RP2

10K

12
3
4
5
6
7
8
9 10

LED7 RED
2 1

C21
100 nF

P1C

571-6504735

C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32

DACD[0..13]

CLRCOUT

PTT

CMCLK

CDOUT
CBCLK

FPGA_PTT

CLRCIN

SSCK

CDIN

MOSI

CMODE

nCS

10MHZ
125MHZ
FPGA_PLL

ADCMOSI
ADCCLK

nADCCS
ADCMISO

USROUT[0..6]

nLVDSRXE
LVDSTXE

DRVR

PWM[0..2]

DAC_ALC
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125MHZ

DACD0
DACD1
DACD2
DACD3
DACD4
DACD5
DACD6
DACD7
DACD8
DACD9
DACD10
DACD11
DACD12
DACD13

DACD[0..13]

VFWD

DAC_ALC

3V3

3V3 3V3D

3V3A

3V3D
3V3D

3V3

+12BUS +12BUS

3V3A

3V3A

C27
100 nF

C2

100 nF

C14
100 nF

C18
100 nF

+

-

U20A

LMC6482AM

3

2
1

8

4

R12 470R

+C4
10 uF/16V

U7

AD9744ARU

1
2
3
4
5
6
7
8
9

10
11
12
13
14

15

16

17

18

20

21

22

24

25
26

2728

D13
D12
D11
D10
D9
D8
D7
D6
D5
D4
D3
D2
D1
D0

SLEEP

REFLO

REFIO

FSADJ

ACOM

IOUTB

IOUTA

AVDD

MODE
DCOM

DVDDCLK

L1

FERRITE

L5

560 nH 5%

R20

1K8

R21 100K

R14 1K0

R2 22R

R5

TBD
C25
100 nF

+

-

U19B

OPA2674IC

5

6
7

8
4

C82
1 nF

T3

TC1-1T

61

2

43

R50 1K0

R49 330R

L7 FERRITE

+

-

U9A

LMC6482AM

3

2
1

8

4

R52

18K

C9

100 nF

R48

1K0

C86
N.P.

L8 23 nH

+

- U19A

OPA2674IC

3

2
1

8
4

C80

100 nF

D2

BAT54

13

R11 22R

R7

180R

C79

100 nF

+

- U6A

OPA2674IC

3

2
1

8
4

C3
100 nF

C26
10 uF/6.3V

C73

100 nF

R51

10K

JP1

RF OUT
1
2

J5
Antenna/PA

1

2
3

L13

FERRITER53

200R

R1

TBD

C87
N.P.

R3 470R

C6

100 nF

C28
5.6 pF

C75
100 nF

R22

510K

R45

100R

C84
20 pF

T1

TC4-1T

6 1

2

4 3

C22
10 uF/6.3V

C20
100 nF

C81
100 nF

R18

100K

C23
100 nF

T2

ADT1.5-1

61

2

43

R16 100R

C85
N.P.

J3
XVTR/PA

1

23

45

C5
100 nF

R17

49R9

+C76
10 uF/16V

R13

4R70

+

-

U20B

LMC6482AM

5

6
7

8

4

R44 330R
C88
N.P.

+

-

U9B

LMC6482AM

5

6
7

8

4

L4 FERRITE

R25 100K

R4

4R70

C29 200 pF

L14

FERRITE

C83
30 pF

R26 510K

R6

270R

C78

100 nF

+

-

U6B

OPA2674IC

5

6
7

8
4

R47 22R

D1
BAT54

1
3

C77

100 nF

FL9
RLP-40+

1

2

3
4

5

6

7
8

GND

SIG

GND
GND

GND

SIG

GND
GND

L6 FERRITE

JP2

PATEST

1
2
3

R46 22R

C74
100 nF

R19 220K

125MHZ

DACD[0..13]

VFWD

DAC_ALC


