
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PTT OUT

LEFT SPEAKER HEADER

RIGHT SPEAKER HEADER

IO HEADER

CW KEY

HEADPHONES

MIC/PTT

PTTOUT
OCREF
OC6
OC5
OC4
OC3
OC2
OC1
OC0

OC0
OC1
OC2
OC3
OC4
OC5
OC6
OCREF

LLINEOUT

RLINEOUT

RLINEOUT

LLINEOUT

CW_DOT

PTTSIGNAL

PTT_IN

PTTSIGNAL

PTT_IN

CW_DASH
PTTOUT

MIC_RING

PTTTIP

PTT_IN_SIGNAL

CW_DOT

LLINEOUT
RLINEOUT

SPKOUT2
SPKOUT1

SPKOUT2

SPKOUT1

CW_DASH

PTTRING

PTTTIP

MIC_SIGNAL
MIC_TIP

MIC_RING

PTTRING

MIC_TIP

MIC_SIGNAL

BIASRING

BIASSIG

BIASTIP

PTT_IN_SIGNAL

BIASSIG
BIASRING

BIASTIP

3V3

3V3

3V3

MOSI
SSCK
nCS

CMODE

CDIN

CBCLK
CLRCIN

CMCLK

CDOUT

ADCMOSI
ADCCLK
ADCMISO
nADCCS

FPGA_PTT

VFWD+5VBUS

CLRCOUT

USROUT0
USROUT1
USROUT2
USROUT3
USROUT4
USROUT5
USROUT6

13.8V DETECT

3V3 3V3

PTT

3V3

FWD_PWR

REV_PWR

AFAMP

IO5

IO6

KEY_DOT
KEY_DASH

IO4

IO8

MICBIAS_ENABLE

+5VBUS

PTT_SELECT

+5VBUS

MIC_SIG_SELECT

+5VBUS

+5VBUS

+5VBUS

MICBIAS_SELECT

RHPOUT

LHPOUT

MICPTT1

MICPTT2

CW_DOT

CW_DASH

BUFF_OUT

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

1 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: CODEC & IOsTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

1 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: CODEC & IOsTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

1 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: CODEC & IOs

R84 0ER84 0E

C142
100NF
C142
100NF

Q2

IRLR120NTRPBF

Q2

IRLR120NTRPBF

3

1

4

C180
1NF
C180
1NF

C18
10uF
C18
10uF

U28 TS5A3159AU28 TS5A3159A

IN
6

COM
4

VDD
5 GND

2NO
1

NC
3

U33 TS5A3159AU33 TS5A3159A

IN
6

COM
4

VDD
5 GND

2NO
1

NC
3

C178

10uF

C178

10uF

C254
100NF
C254
100NF

1
2

C20 10uFC20 10uF

FL2FL2

1

2

3

R85

1K

R85

1K

C259
100NF
C259
100NF

1
2

C19
100NF
C19
100NF

R107
47K
R107
47K

C188

10uF

C188

10uF

R101
47K
R101
47K

C192
100NF
C192
100NF

C16 10uFC16 10uF

C17 10uFC17 10uF

J27

3.5MM AUDIO

J27

3.5MM AUDIO

1
2

3

R3
1K
R3
1K

R106

10K

R106

10K
R130
1K
R130
1K

D50
DIODE
D50
DIODE

J4
3.5MM AUDIO
J4

3.5MM AUDIO

1
2

3

R103

1K

R103

1K

FL7FL7

1

2

3

C30

10uF

C30

10uF

C31

10uF

C31

10uF

U21

TPA0202

U21

TPA0202

MUTEIN
11

HP/LINE
16

SE/BTL
14

LLINEIN
4

RVDD
18

LOUT-
10LOUT+
3

LVDD
7

ROUT+
22

ROUT-
15RLINEIN

21

RBYPASS
19

MUTEOUT
9

SHUTDOWN
8

LBYPASS
6

GND
1

GND
12

GND
24

GND
13

C3 10uFC3 10uF

FL5FL5

1

2

3

C257
100NF
C257
100NF

1
2

FL15FL15

1

2

3

FL11FL11

1

2

3

R52K2 R52K2

C21 10uFC21 10uF

FL18FL18

1

2

3

C190
100NF
C190
100NF

R108

10K

R108

10K

FL16FL16

1

2

3

C256
100NF
C256
100NF

1
2

U2

TLV320AIC23B

U2

TLV320AIC23B

BCLK
3

DIN
4

LRCIN
5

DOUT
6

LRCOUT
7

LHPOUT
9RHPOUT
10

HPGND
11

LOUT
12ROUT
13

VMID
16

MCBIAS
17

MCIN
18

RLINEIN
19

LLINEIN
20

CS
21

SDIN
23

SCLK
24

XT/MCLK
25

XTO
26

DVDD
27 BVDD
1

DVSS
28

CLKOUT
2

AVDD
14

HPVDD
8

AVSS
15

MODE
22

C179
1NF
C179
1NF

U32 TS5A3159AU32 TS5A3159A

IN
6

COM
4

VDD
5 GND

2NO
1

NC
3

R129

3K30

R129

3K30

R119

0E

R119

0E

FL21FL21

1

2

3

D24

BAT54

D24

BAT54

1
3

R127

220E

R127

220E

J16

IO HEADER

J16

IO HEADER

1

3

5

7

9

11

13

15

17

19

21

23

25

2

4

6

8

10

12

14

16

18

20

22

24

26

L43

MMZ2012R601A

L43

MMZ2012R601A

FL10FL10

1

2

3

FL19FL19

1

2

3

FL9FL9

1

2

3

J8
3 PIN CONNECTOR

J8
3 PIN CONNECTOR

1
2
3

R109
1K
R109
1K

FL3FL3

1

2

3

C264
100NF
C264
100NF

1
2

J2

3.5MM AUDIO

J2

3.5MM AUDIO

1
2

3

C255
100NF
C255
100NF

1
2

C260
100NF
C260
100NF

1
2

C152

10uF

C152

10uF

FL8FL8

1

2

3

C181

10uF

C181

10uF

U29 TS5A3159AU29 TS5A3159A

IN
6

COM
4

VDD
5 GND

2NO
1

NC
3

C5

10uF

C5

10uF

C258
100NF
C258
100NF

1
2

R86 0ER86 0E

R20

3K30

R20

3K30

R121
1K
R121
1K

J6
3.5MM AUDIO
J6
3.5MM AUDIO

1
2

3

C199
100NF
C199
100NF

R75
4K7
R75
4K7

 FL14 FL14

1

2

3

U17

ADC78H90CIMT

U17

ADC78H90CIMT

AIN1
4

AIN2
5

AIN3
6

AIN4
7

AVDD
2

AIN5
8

AIN6
9

AIN7
10

AIN8
11

AGND
3

DIN
14

SCLK
16

DOUT
15

CS
1

DVDD
13

DGND
12

D3

BAT54S

D3

BAT54S

1

2

3

C191
470PF
C191
470PF

FL12FL12

1

2

3

FL4FL4

1

2

3

R6

2K2

R6

2K2

C4
100NF
C4
100NF

U22

ULN2003AD

U22

ULN2003AD

1B
1

2B
2

3B
3

4B
4

5B
5

6B
6

7B
7

8B
8

1C
16

2C
15

3C
14

3C
13

4C
12

5C
11

6C
10

7C
9

J11

HEADER 2

J11

HEADER 2

1
2

FL17FL17

1

2

3

J9
3 PIN CONNECTOR

J9
3 PIN CONNECTOR

1
2
3

C233
10NF
C233
10NF

1
2

U25

74LCX541

U25

74LCX541

VCC
20

O5
13

GND
10

I1
3

I3
5

I5
7

I7
9

CE2
19

O1
17

O3
15

O0
18

O2
16

O4
14

I2
4

I4
6

I6
8

O6
12

O7
11

CE1
1

I0
2

C189
100NF
C189
100NF

R120
1K
R120
1K



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ALEX/APOLLO HEADERS

SPI_SDO

SPI_SCK

BOOTLOADER MODE (PLACE ON BOTTOM LAYER)

J1_PIN8_APOLLO

J1_PIN8_APOLLO

ALEX_SPI_SDO
ALEX_SPI_SCK
ALEX_SPI_RX_LOAD
ALEX_SPI_TX_LOAD

+12V_ALEX

RAM_A16
RAM_BYTE

RAM_A21
RAM_IO7
RAM_IO14
RAM_IO6

RAM_A16
RAM_A21
RAM_BYTE
RAM_IO7
RAM_IO14
RAM_IO6

3P3VD

3P3VD

3P3VD

3P3VD

+12VALEX

nCNF

FWD_PWR

REV_PWR

PHY_TXD0
PHY_TXD1
PHY_TXD2
PHY_TXD3

PHY_GTX_CLOCK

PHY_TX_EN
PHY_RXD3
PHY_RXD2
PHY_RXD1
PHY_RXD0

RESET_LINE

BUFF_OUT

BUFF_OUT_FPGA

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

2 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Angelia: FPGATitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

2 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Angelia: FPGATitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

2 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Angelia: FPGA

C244
100NF
C244
100NF

1
2

R98 33ER98 33E

+

C250
100UF

25v
+

C250
100UF

25v

1
2

Q5
2N7002K

Q5
2N7002K

2

1

3

R51

1K5

R51

1K5

12

R100 33ER100 33E

SW17

563-1003-1-ND

SW17

563-1003-1-ND

R136
10K
R136
10K

J15

5X2 BERG

J15

5X2 BERG

ALEX_ANT_TUNE
1

+12V_ALEX
2

ALEX_SPI_SDO
3

ALEX_SPI_SCK
4

ALEXI_RX_LOAD
5

ALEX_TX_LOAD
6

FWD_PWR
7

ALEX_PTT
8

REV_PWR
9

GND
10

R124
10K
R124
10K

U15

25AA02E48T-I/OT

U15

25AA02E48T-I/OT

SO
4

CS
5

VDD
6

GND
2

SCK
1

SI
3

C243
10NF
C243
10NF

1
2

R123
10K
R123
10K

D42

FRONT LED

D42

FRONT LED

R114
10K
R114
10K

R19

1K5

R19

1K5

12

EP4CGX150F896

VERSION : 1.0

PAGE : 2 of  10

DATE : JUNE 2010

P3-2

EP4CGX150F896

VERSION : 1.0

PAGE : 2 of  10

DATE : JUNE 2010

P3-2

IO_B3_AE6/PLL1_CLKOUTP
AE6

IO_B3_AF6/PLL1_CLKOUTN
AF6

IO_B3_AF7/PLL5_CLKOUTP
AF7

IO_B3_AG6/PLL5_CLKOUTN
AG6

IO_B3_AE9/PLL6_CLKOUTP
AE9

IO_B3_AF9/PLL6_CLKOUTN
AF9

IO_B3_AA12/DIFFIO_B20P
AA12

IO_B3_AA13/DIFFIO_B23P
AA13

IO_B3_AA15/DIFFIO_B30P/DQ5B
AA15

IO_B3_AA16/DIFFIO_B25P
AA16

IO_B3_AB11/DIFFIO_B20N
AB11

IO_B3_AB13/DIFFIO_B23N/DM5B/BWS#5B
AB13

IO_B3_AB14/DIFFIO_B30N
AB14

IO_B3_AB16/DIFFIO_B25N/DQ5B
AB16

IO_B3_AD10/DIFFIO_B7N
AD10

IO_B3_AD9/DIFFIO_B7P/DQS1B/CQ1B#,DPCLK0
AD9

IO_B3_AE12/DIFFIO_B14P/DQ3B
AE12

IO_B3_AE13/DIFFIO_B16P/DQ3B
AE13

IO_B3_AE14/DIFFIO_B31P/DQ5B
AE14

IO_B3_AE15/DIFFIO_B31N
AE15

IO_B3_AE3/DIFFIO_B5P/DM1B
AE3

IO_B3_AF10/DIFFIO_B3N
AF10

IO_B3_AF12/DIFFIO_B14N
AF12

IO_B3_AF13/DIFFIO_B16N
AF13

IO_B3_AF15/DIFFIO_B32P/DQS5B/CQ5B#,DPCLK2
AF15

IO_B3_AF3/DIFFIO_B5N/DQ1B
AF3

IO_B3_AF4/DIFFIO_B4P
AF4

IO_B3_AG10/DIFFIO_B17P/DQ3B
AG10

IO_B3_AG12/DIFFIO_B19P
AG12

IO_B3_AG13/DIFFIO_B21P/DQ3B
AG13

IO_B3_AG14/DIFFIO_B26P
AG14

IO_B3_AG15/DIFFIO_B32N
AG15

IO_B3_AG3/DIFFIO_B6P
AG3

IO_B3_AG4/DIFFIO_B4N
AG4

IO_B3_AG5/DIFFIO_B10P/DQ1B
AG5

IO_B3_AG7/DIFFIO_B24P
AG7

IO_B3_AG8/DIFFIO_B22P
AG8

IO_B3_AG9/DIFFIO_B15P/DQ3B
AG9

IO_B3_AH10/DIFFIO_B17N
AH10

IO_B3_AH11/DIFFIO_B18P/DQ3B
AH11

IO_B3_AH12/DIFFIO_B19N/DQ3B
AH12

IO_B3_AH13/DIFFIO_B21N/DQS3B/CQ3B#,DPCLK1
AH13

IO_B3_AH14/DIFFIO_B26N
AH14

IO_B3_AH15/DIFFIO_B35P/DQ5B
AH15

IO_B3_AH16/DIFFIO_B35N/DQ5B
AH16

IO_B3_AH2/DIFFIO_B8P/DQ1B
AH2

IO_B3_AH3/DIFFIO_B6N
AH3

IO_B3_AH4/DIFFIO_B9P
AH4

IO_B3_AH5/DIFFIO_B10N
AH5

IO_B3_AH6/DIFFIO_B12P/DQ1B
AH6

IO_B3_AH7/DIFFIO_B24N
AH7

IO_B3_AH8/DIFFIO_B22N/DQ3B
AH8

IO_B3_AH9/DIFFIO_B15N
AH9

IO_B3_AJ10/DIFFIO_B18N/DQ3B
AJ10

IO_B3_AJ12/DIFFIO_B34P
AJ12

IO_B3_AJ13/DIFFIO_B36P
AJ13

IO_B3_AJ3/DIFFIO_B8N/DQ1B
AJ3

IO_B3_AJ4/DIFFIO_B9N/DQ1B
AJ4

IO_B3_AJ6/DIFFIO_B12N/DM3B/BWS#3B
AJ6

IO_B3_AJ7/DIFFIO_B27P/DQ5B
AJ7

IO_B3_AJ9/DIFFIO_B28P
AJ9

IO_B3_AK10/DIFFIO_B29N
AK10

IO_B3_AK11/DIFFIO_B33P/DQ5B
AK11

IO_B3_AK12/DIFFIO_B33N
AK12

IO_B3_AK13/DIFFIO_B34N
AK13

IO_B3_AK14/DIFFIO_B36N/DQ5B
AK14

IO_B3_AK3/DIFFIO_B11P
AK3

IO_B3_AK4/DIFFIO_B11N/DQ1B
AK4

IO_B3_AK5/DIFFIO_B13P/DQ1B
AK5

IO_B3_AK6/DIFFIO_B13N
AK6

IO_B3_AK7/DIFFIO_B27N
AK7

IO_B3_AK8/DIFFIO_B28N/DQ5B
AK8

IO_B3_AK9/DIFFIO_B29P
AK9

C166
100NF
C166
100NF

U20

74LCX541

U20

74LCX541

VCC
20

O5
13

GND
10

I1
3

I3
5

I5
7

I7
9

CE2
19

O1
17

O3
15

O0
18

O2
16

O4
14

I2
4

I4
6

I6
8

O6
12

O7
11

CE1
1

I0
2

F1

2A FUSE

F1

2A FUSE

D6

FRONT LED

D6

FRONT LED

U301

CY62177EV30LL-55ZXI-ND

U301

CY62177EV30LL-55ZXI-ND

A15
1

A14
2

A13
3

A12
4

A11
5

A10
6

A9
7

A8
8

A19
9

A20
10

WE
11

CE2
12

DNU
13

BHE
14

BLE
15

A18
16

A17
17

A5
20

A4
21

A3
22

VCC
37

A7
18

A6
19

V
S
S

2
7

V
S
S

4
6

A
2

2
3

A
1

2
4

A0
25CE1
26OE
28IO0
29IO8
30IO1
31IO9
32IO2
33IO10
34IO3
35IO11
36IO4
38IO12
39

IO13
41

IO5
40

IO6
42IO14
43IO7
44IO15/A21
45BYTE
47A16
48

R105 33ER105 33E

R1373K3 R1373K3

C148
100NF
C148
100NF

1
2

J17J17

1
2

R99 33ER99 33E

J14J14

1
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DONE

DCLK

TCK

ASDO

TDI

nCS0
DATA0

TMS

nCE

nCE

nCNF

TDI

TMS

DCLK

DONE

nSTAT

nCE
nCNF

DATA0

TCK

ASDO

nSTAT

DONE

nCNF

ASDO
DATA0

DCLK

NCS0

NCS0

3P3VD

3P3VD

3P3VD

3P3VD

nCNF

CW_DOT
CW_DASH

RHPOUT
LHPOUT

MICPTT1
MICPTT2

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

3 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Angelia: FPGA CONFIGTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

3 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Angelia: FPGA CONFIGTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

3 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Angelia: FPGA CONFIG

P2

5X2 BERG

P2

5X2 BERG

1
2
3
4
5
6
7
8
9
10

R50 10KR50 10K

C1

10PF

C1

10PF

1
2

R2 10KR2 10K

R42 10KR42 10K

R49 1KR49 1K

C29

10PF

C29

10PF

1
2

U1

EPCS128

U1

EPCS128

1B
1

2B
2

3B
3

4B
4

5B
5

6B
6

7B
7

8B
8

1C
16

2C
15

3C
14

3C
13

4C
12

5C
11

6C
10

7C
9

EP4CGX150F896

VERSION : 1.0

PAGE : 9 of  10

DATE : JUNE 2010

P3-9

EP4CGX150F896

VERSION : 1.0

PAGE : 9 of  10

DATE : JUNE 2010

P3-9

IO_B8_H9/DIFFIO_T1N/DATA2
H9

IO_B8_D1/DIFFIO_T4P/DATA3
D1

IO_B8_C2/DIFFIO_T4N/DATA4/DM1T/BWS#1T
C2

IO_B3_AE4/DIFFIO_B2P/DATA5
AE4

IO_B3_AE5/DIFFIO_B2N/DATA6
AE5

IO_B3_AE10/DIFFIO_B3P/DATA7
AE10

IO_B3_AD6/DIFFIO_B1P/CRC_ERROR
AD6

IO_B5_AF27/DIFFIO_R55P/DEV_CLRN
AF27

IO_B5_AF28/DIFFIO_R55N/DEV_OE
AF28

IO_B3_AE7/DIFFIO_B1N/NCEO
AE7

CLKUSR
A4

CONF_DONE
AB9

DATA0
A3

DATA1,ASDO
G9

DCLK
B3

INIT_DONE
AE8

MSEL0
AD7

MSEL1
AD8

MSEL2
AC7

MSEL3
AC8

NCE
C1

NCONFIG
B1

NCSO
B4

NSTATUS
AJ1

TCK
F2

TDI
E2

TDO
F1

TMS
E1

R41 10KR41 10K

D2
BAT54C
D2

BAT54C
3

1 2

R43 1KR43 1K

J36

AS CONFIG

J36

AS CONFIG

1
2
3

P1

5X2 BERG

P1

5X2 BERG

1
2
3
4
5
6
7
8
9
10

R25 22ER25 22E
R4

22E

R4

22E C226
100NF
C226
100NF

1
2

R48 1KR48 1K

C234
10NF
C234
10NF

1
2

D7
BAT54C
D7

BAT54C

3

1 2

C2

10PF

C2

10PF

1
2

C28

10PF

C28

10PF

1
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

2P5VA

1P2VD

3P3VD3P3VD

3P3VD

2P5VA

1P2VD

2P5VA

2P5VA

1P2VD

2P5VA

1P2VD

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15C

4 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Angelia: FPGA POWERTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15C

4 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Angelia: FPGA POWERTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15C

4 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Angelia: FPGA POWER

C80
1NF 0402
C80
1NF 0402

1
2

C132
1NF 0402
C132
1NF 0402

1
2

C135
100NF 0402
C135
100NF 0402

1
2

EP4CGX150F896

VERSION : 1.0

PAGE : 1 of  10

DATE : JUNE 2010

P3-1

EP4CGX150F896

VERSION : 1.0

PAGE : 1 of  10

DATE : JUNE 2010

P3-1

VCC_CLKIN3A
W16

VCC_CLKIN3B
Y12

VCC_CLKIN8A
K16

VCC_CLKIN8B
K10

VCCD_PLL
AB23

VCCD_PLL
J23

VCCD_PLL
K6

VCCD_PLL
M8

VCCD_PLL
P7

VCCD_PLL
U7

VCCD_PLL
Y7

VCCD_PLL
Y8

VCCINT
AA10

VCCINT
AA14

VCCINT
AB8

VCCINT
K13

VCCINT
K9

VCCINT
L12

VCCINT
L14

VCCINT
L16

VCCINT
L18

VCCINT
L20

VCCINT
M11

VCCINT
M13

VCCINT
M15

VCCINT
M17

VCCINT
M19

VCCINT
M9

VCCINT
N10

VCCINT
N12

VCCINT
N14

VCCINT
N16

VCCINT
N18

VCCINT
N20

VCCINT
N8

VCCINT
P11

VCCINT
P13

VCCINT
P15

VCCINT
P17

VCCINT
P19

VCCINT
P9

VCCINT
R10

VCCINT
R12

VCCINT
R14

VCCINT
R16

VCCINT
R18

VCCINT
R20

VCCINT
T11

VCCINT
T13

VCCINT
T15

VCCINT
T17

VCCINT
T19

VCCINT
T9

VCCINT
U10

VCCINT
U12

VCCINT
U14

VCCINT
U16

VCCINT
U18

VCCINT
U20

VCCINT
U8

VCCINT
V13

VCCINT
V17

VCCINT
V19

VCCINT
V9

VCCINT
W10

VCCINT
W14

VCCINT
W18

VCCINT
W20

VCCINT
W8

VCCINT
Y11

VCCINT
Y13

VCCINT
Y15

VCCA_GXB
AD3

VCCA_GXB
M7

VCCA_GXB
R6

VCCA_GXB
V7

VCCA_GXB
Y6

VCCIO3
AB12

VCCIO3
AB15

VCCIO3
AC10

VCCIO3
AC12

VCCIO3
AC13

VCCIO3
AC15

VCCIO3
AC9

VCCIO3
AD11

VCCIO3
AD12

VCCIO3
AD13

VCCIO3
AD14

VCCIO3
AD15

VCCIO4
AB18

VCCIO4
AB19

VCCIO4
AB20

VCCIO4
AC18

VCCIO4
AC19

VCCIO4
AC21

VCCIO4
AC22

VCCIO4
AD17

VCCIO4
AD18

VCCIO4
AD19

VCCIO4
AD20

VCCIO4
AD21

VCCIO5
AA23

VCCIO5
AA24

VCCIO5
U22

VCCIO5
U24

VCCIO5
V22

VCCIO5
V23

VCCIO5
W22

VCCIO5
W23

VCCIO5
W24

VCCIO5
Y24

VCCIO6
L22

VCCIO6
L24

VCCIO6
M23

VCCIO6
M24

VCCIO6
N22

VCCIO6
N23

VCCIO6
P22

VCCIO6
P24

VCCIO6
R22

VCCIO6
R23

VCCIO7
G19

VCCIO7
H18

VCCIO7
H19

VCCIO7
H21

VCCIO7
H22

VCCIO7
J17

VCCIO7
J18

VCCIO7
J19

VCCIO7
J20

VCCIO7
J21

VCCIO7
J22

VCCIO8
H10

VCCIO8
H12

VCCIO8
H13

VCCIO8
H15

VCCIO8
H16

VCCIO8
J10

VCCIO8
J11

VCCIO8
J12

VCCIO8
J13

VCCIO8
J14

VCCIO8
J15

VCCIO8
J16

VCCIO9
H7

VCCA
AA7

VCCA
AA9

VCCA
AB24

VCCA
J6

VCCA
K23

VCCA
L8

VCCA
R8

VCCA
T8

VCCL_GXB
AA6

VCCL_GXB
AD4

VCCL_GXB
K5

VCCL_GXB
M5

VCCL_GXB
N7

VCCL_GXB
P6

VCCL_GXB
T6

VCCL_GXB
V5

VCCL_GXB
Y5

VCCH_GXB
L6

VCCH_GXB
N5

VCCH_GXB
U6

VCCH_GXB
W7

C121
10NF 0402
C121
10NF 0402

1
2

C503
100NF 0402
C503
100NF 0402

1
2

C60
1NF 0402
C60
1NF 0402

1
2

C84
100NF 0402
C84
100NF 0402

1
2

C61
100NF 0402
C61
100NF 0402

1
2

C138
100NF 0402
C138
100NF 0402

1
2

L47

NFM41PC204F1H3L

L47

NFM41PC204F1H3L

1 3

2

C48
100NF 0402
C48
100NF 0402

1
2

C67
100NF 0402
C67
100NF 0402

1
2

C68
100NF 0402
C68
100NF 0402

1
2

C502
100NF 0402
C502
100NF 0402

1
2

C120
100NF 0402
C120
100NF 0402

1
2

C101
100NF 0402
C101
100NF 0402

1
2

C66
100NF 0402
C66
100NF 0402

1
2

C115
100NF 0402
C115
100NF 0402

1
2

C65
100NF 0402
C65
100NF 0402

1
2

C133
1NF 0402
C133
1NF 0402

1
2

C123
100NF 0402
C123
100NF 0402

1
2

C47
100NF 0402
C47
100NF 0402

1
2

C43
100NF 0402
C43
100NF 0402

1
2

L51

NFM41PC204F1H3L

L51

NFM41PC204F1H3L

13

2

C130
10NF 0402
C130
10NF 0402

1
2

C131
10NF 0402
C131
10NF 0402

1
2

C501
100NF 0402
C501
100NF 0402

1
2

C49
1NF 0402
C49
1NF 0402

1
2

C45
100NF 0402
C45
100NF 0402

1
2

C140
10NF 0402
C140
10NF 0402

1
2

C98
100NF 0402
C98
100NF 0402

1
2

C117
100NF 0402
C117
100NF 0402

1
2

C100
1NF 0402
C100
1NF 0402

1
2

EP4CGX150F896

VERSION : 1.0

PAGE : 10 of  10

DATE : JUNE 2010

P3-10

EP4CGX150F896

VERSION : 1.0

PAGE : 10 of  10

DATE : JUNE 2010

P3-10

GND
AA11

GND
AA19

GND
AA3

GND
AA4

GND
AA5

GND
AA8

GND
AB1

GND
AB10

GND
AB2

GND
AB5

GND
AB6

GND
AB7

GND
AC11

GND
AC14

GND
AC17

GND
AC20

GND
AC23

GND
AC24

GND
AC26

GND
AC29

GND
AC3

GND
AC4

GND
AC5

GND
AC6

GND
AD1

GND
AD2

GND
AD5

GND
AE2

GND
AF1

GND
AF11

GND
AF14

GND
AF17

GND
AF2

GND
AF20

GND
AF23

GND
AF26

GND
AF29

GND
AF5

GND
AF8

GND
AG2

GND
AJ11

GND
AJ14

GND
AJ17

GND
AJ2

GND
AJ20

GND
AJ23

GND
AJ26

GND
AJ29

GND
AJ5

GND
AJ8

GND
B11

GND
B14

GND
B17

GND
B2

GND
B20

GND
B23

GND
B26

GND
B29

GND
B5

GND
B8

GND
D2

GND
E11

GND
E14

GND
E17

GND
E20

GND
E23

GND
E26

GND
E29

GND
E5

GND
E8

GND
F3

GND
G1

GND
G2

GND
G3

GND
G4

GND
G5

GND
H1

GND
H11

GND
H14

GND
H17

GND
H2

GND
H20

GND
H23

GND
H26

GND
H29

GND
H5

GND
H6

GND
H8

GND
J24

GND
J3

GND
J4

GND
J5

GND
J7

GND
J8

GND
K1

GND
K12

GND
K14

GND
K2

GND
K20

GND
K7

GND
K8

GND
N11

GND
N13

GND
N15

GND
N17

GND
N19

GND
N3

GND
N4

GND
N6

GND
N9

GND
P1

GND
P10

GND
P12

GND
P14

GND
P16

GND
P18

GND
P2

GND
P20

GND
P23

GND
P26

GND
P29

GND
P5

GND
P8

GND
R11

GND
R13

GND
R15

GND
R17

GND
R19

GND
R21

GND
R3

GND
R4

GND
R5

GND
R7

GND
R9

GND
T1

GND
T10

GND
T12

GND
T14

GND
T16

GND
T18

GND
T2

GND
T20

GND
T22

GND
T5

GND
T7

GND
U11

GND
U13

GND
U15

GND
U17

GND
U19

GND
U23

GND
U26

GND
U29

GND
U3

GND
U4

GND
U5

GND
U9

GND
V1

GND
V10

GND
V14

GND
V16

GND
V18

GND
V2

GND
V20

GND
V24

GND
V6

GND
V8

GND
W13

GND
W17

GND
W19

GND
W21

GND
W3

GND
W4

GND
W5

GND
W6

GND
W9

GND
Y1

GND
Y10

GND
Y14

GND
Y16

GND
Y2

GND
Y23

GND
Y26

GND
Y29

GND
Y9

GND
M1

GND
M12

GND
M14

GND
M16

GND
M18

GND
M2

GND
M20

GND
M6

GND
L13

GND
L17

GND
L19

GND
L21

GND
L23

GND
L26

GND
L29

GND
L3

GND
L4

GND
L5

GND
L7

GND
L9

C134
100NF 0402
C134
100NF 0402

1
2

C46
100NF 0402
C46
100NF 0402

1
2

C44
100NF 0402
C44
100NF 0402

1
2

C99
100NF 0402
C99
100NF 0402

1
2

L52

NFM41PC204F1H3L

L52

NFM41PC204F1H3L

13

2

C41
100NF 0402
C41
100NF 0402

1
2

C62
1NF 0402
C62
1NF 0402

1
2

C81
100NF 0402
C81
100NF 0402

1
2

C82
10NF 0402
C82
10NF 0402

1
2

C500
100NF 0402
C500
100NF 0402

1
2

C42
10NF 0402
C42
10NF 0402

1
2

C40
1NF 0402
C40
1NF 0402

1
2

C505
100NF 0402
C505
100NF 0402

1
2

C64
100NF 0402
C64
100NF 0402

1
2

C136
10NF 0402
C136
10NF 0402

1
2

L49

NFM41PC204F1H3L

L49

NFM41PC204F1H3L

13

2

C122
100NF 0402
C122
100NF 0402

1
2

C59
10NF 0402
C59
10NF 0402

1
2

L46

NFM41PC204F1H3L

L46

NFM41PC204F1H3L

1 3

2

C119
100NF 0402
C119
100NF 0402

1
2

C137
100NF 0402
C137
100NF 0402

1
2

C83
100NF 0402
C83
100NF 0402

1
2

C139
100NF 0402
C139
100NF 0402

1
2

C116
100NF 0402
C116
100NF 0402

1
2

C63
100NF 0402
C63
100NF 0402

1
2

C504
100NF 0402
C504
100NF 0402

1
2

L48

NFM41PC204F1H3L

L48

NFM41PC204F1H3L

1 3

2

C118
100NF 0402
C118
100NF 0402

1
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PCIE_PRSNT2n_x1

PCIE_PRSNT2n_x1

PCIE_PRSNT2n_x4

PCIE_PRSNT2n_x4

PCIE_T_PERSTn

PCIE_T_SMBCLK

PCIE_T_SMBDAT

PCIE_T_PERSTn

PCIE_T_SMBCLK
PCIE_T_SMBDAT

PCIE_REFCLK_P
PCIE_REFCLK_N

12V_PCIE

3.3V_PCIE

12V_PCIE

3.3V_PCIE
3.3V_PCIE

PCIE_TX_P0

PCIE_TX_N0
PCIE_TX_P0
PCIE_TX_N0

PCIE_TX_N1

PCIE_TX_P1

PCIE_TX_N2

PCIE_TX_P2

PCIE_TX_N3

PCIE_TX_P3

PCIE_TX_N1
PCIE_TX_P1

PCIE_TX_P2

PCIE_TX_N2

PCIE_TX_P3
PCIE_TX_N3

PCIE_RX_N0

PCIE_RX_P0
PCIE_RX_N1
PCIE_RX_P1
PCIE_RX_N2
PCIE_RX_P2

PCIE_RX_N3
PCIE_RX_P3

PCIE_RX_N0
PCIE_RX_P0

PCIE_RX_N1
PCIE_RX_P1

PCIE_RX_N2
PCIE_RX_P2

PCIE_RX_N3
PCIE_RX_P3

PCIE_REFCLK_N

PCIE_REFCLK_P

3P3VD

LTC2208_125Mhz

LTC2208_125Mhz_2

PHY_MDC
PHY_MDIO

PHY_CLK125

CLK_25MHZ

RX_DV

PHY_INT_N

PHY_RESET_N

PHY_RX_CLOCK

125Mhz
OSC_10Mhz

IO8

PTT
IO5

IO6

KEY_DOT

KEY_DASH

IO4

FPGA_PLL

USROUT0
USROUT1
USROUT2

USROUT3
USROUT4
USROUT5
USROUT6

MOSI

SSCK
nCS

CMODE

CDIN

CDOUT
CBCLK
CLRCIN

CLRCOUT

13.8V DETECT

MICBIAS_ENABLE

RESET_LINE

CMCLK

PTT_SELECT

MIC_SIG_SELECT

MICBIAS_SELECT

TX_ATTN_LE
TX_ATTN_CLK

TX_ATTN_DATA

PA_DRV_EN

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

5 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: FPGATitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

5 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: FPGATitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

5 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: FPGA

C272
10NF 0402
C272
10NF 0402

1
2

R882K2 R882K2

C276
100NF 0402
C276
100NF 0402

1
2

D40D40

R1650E R1650E

D18D18

C286 100NFC286 100NF
1 2

R1632K2 R1632K2

EP4CGX150F896

VERSION : 1.0

PAGE : 8 of  10

DATE : JUNE 2010

P3-8

EP4CGX150F896

VERSION : 1.0

PAGE : 8 of  10

DATE : JUNE 2010

P3-8

VREFB3N0
AC16

VREFB3N1
AG11

VREFB3N2
AE11

VREFB4N0
AB21

VREFB4N1
AG21

VREFB4N2
AB17

VREFB5N0
U30

VREFB5N1
V21

VREFB5N2
AA26

VREFB6N0
K24

VREFB6N1
L25

VREFB6N2
N26

VREFB7N0
G21

VREFB7N1
C21

VREFB7N2
G16

VREFB8N0
B13

VREFB8N1
G11

VREFB8N2
C8

CLKIO4_V30/DIFFCLK_2N
V30

CLKIO5_V29/DIFFCLK_2P
V29

CLKIO6_T30/DIFFCLK_3N
T30

CLKIO7_T29/DIFFCLK_3P
T29

CLKIO8_A15/DIFFCLK_5N
A15

CLKIO9_B15/DIFFCLK_5P
B15

CLKIO10_K15/DIFFCLK_4N,REFCLK3N
K15

CLKIO11_L15/DIFFCLK_4P,REFCLK3P
L15

CLKIO12_V15/DIFFCLK_7P,REFCLK2P
V15

CLKIO13_W15/DIFFCLK_7N,REFCLK2N
W15

CLKIO14_AJ16/DIFFCLK_6P
AJ16

CLKIO15_AK16/DIFFCLK_6N
AK16

REFCLK0N_W11/DIFFCLK_0N
W11

REFCLK0P_V11/DIFFCLK_0P,CLKIO20
V11

REFCLK1N_W12/DIFFCLK_1N
W12

REFCLK1P_V12/DIFFCLK_1P,CLKIO22
V12

REFCLK4N_K11/DIFFCLK_8N
K11

REFCLK4P_L11/DIFFCLK_8P,CLKIO17
L11

REFCLK5N_L10/DIFFCLK_9N
L10

REFCLK5P_M10/DIFFCLK_9P,CLKIO19
M10

RREF0
AE1

NC
A2

NC
AG1

NC
AH1

NC
AK2

GXB_RX0N
AC1

GXB_RX0P
AC2

GXB_RX1N
AA1

GXB_RX1P
AA2

GXB_RX2N
W1

GXB_RX2P
W2

GXB_RX3N
U1

GXB_RX3P
U2

GXB_RX4N
R1

GXB_RX4P
R2

GXB_RX5N
N1

GXB_RX5P
N2

GXB_RX6N
L1

GXB_RX6P
L2

GXB_RX7N
J1

GXB_RX7P
J2

GXB_TX0N
AB3

GXB_TX0P
AB4

GXB_TX1N
Y3

GXB_TX1P
Y4

GXB_TX2N
V3

GXB_TX2P
V4

GXB_TX3N
T3

GXB_TX3P
T4

GXB_TX4N
P3

GXB_TX4P
P4

GXB_TX5N
M3

GXB_TX5P
M4

GXB_TX6N
K3

GXB_TX6P
K4

GXB_TX7N
H3

GXB_TX7P
H4

C397
1NF 0402
C397
1NF 0402

1
2

R1562K2 R1562K2

C277
100NF 0402
C277
100NF 0402

1
2

R942K2 R942K2

R1660E R1660E

D11D11

R1572K2 R1572K2

R952K2 R952K2

C287 100NFC287 100NF
1 2

C273
100NF 0402
C273
100NF 0402

1
2

R1532K R1532K

D47D47

C278
100NF 0402
C278
100NF 0402

1
2

C290 100NFC290 100NF
1 2

EP4CGX150F896

VERSION : 1.0

PAGE : 3 of  10

DATE : JUNE 2010

P3-3

EP4CGX150F896

VERSION : 1.0

PAGE : 3 of  10

DATE : JUNE 2010

P3-3

IO_B4_AD24/RUP2/DQ0B
AD24

IO_B4_AE24/RDN2/DQ0B
AE24

IO_B4_AF24/PLL3_CLKOUTP
AF24

IO_B4_AF25/PLL3_CLKOUTN
AF25

IO_B4_AA17/DIFFIO_B37N/DQS4B/CQ5B,DPCLK3
AA17

IO_B4_AA18/DIFFIO_B49N
AA18

IO_B4_AA20/DIFFIO_B54N/DQ2B
AA20

IO_B4_AA21/DIFFIO_B69P/DQ0B
AA21

IO_B4_AB22/DIFFIO_B69N/DQS0B/CQ1B,DPCLK5
AB22

IO_B4_AD16/DIFFIO_B40P
AD16

IO_B4_AD22/DIFFIO_B58P/DQS2B/CQ3B,DPCLK4
AD22

IO_B4_AD23/DIFFIO_B71P
AD23

IO_B4_AE16/DIFFIO_B40N
AE16

IO_B4_AE17/DIFFIO_B41P
AE17

IO_B4_AE18/DIFFIO_B46P/DQ4B
AE18

IO_B4_AE19/DIFFIO_B46N/DM2B
AE19

IO_B4_AE20/DIFFIO_B55P
AE20

IO_B4_AE21/DIFFIO_B55N/DQ2B
AE21

IO_B4_AE22/DIFFIO_B58N
AE22

IO_B4_AE23/DIFFIO_B71N
AE23

IO_B4_AF16/DIFFIO_B38P
AF16

IO_B4_AF18/DIFFIO_B41N
AF18

IO_B4_AF19/DIFFIO_B48P
AF19

IO_B4_AF21/DIFFIO_B57P
AF21

IO_B4_AF22/DIFFIO_B57N
AF22

IO_B4_AG16/DIFFIO_B38N
AG16

IO_B4_AG17/DIFFIO_B44P
AG17

IO_B4_AG18/DIFFIO_B47P
AG18

IO_B4_AG19/DIFFIO_B48N
AG19

IO_B4_AG20/DIFFIO_B52P
AG20

IO_B4_AG22/DIFFIO_B56P
AG22

IO_B4_AG23/DIFFIO_B61P/DQ2B
AG23

IO_B4_AG24/DIFFIO_B65P
AG24

IO_B4_AG25/DQ0B
AG25

IO_B4_AG26/DIFFIO_B68P
AG26

IO_B4_AG27/DIFFIO_B70P
AG27

IO_B4_AG28/DIFFIO_B72P/DQ0B
AG28

IO_B4_AH17/DIFFIO_B44N
AH17

IO_B4_AH18/DIFFIO_B43P/DQ4B
AH18

IO_B4_AH19/DIFFIO_B47N/DQ4B
AH19

IO_B4_AH20/DIFFIO_B52N
AH20

IO_B4_AH21/DIFFIO_B53P
AH21

IO_B4_AH22/DIFFIO_B56N
AH22

IO_B4_AH23/DIFFIO_B61N
AH23

IO_B4_AH24/DIFFIO_B65N
AH24

IO_B4_AH25/DIFFIO_B63P/DQ2B
AH25

IO_B4_AH26/DIFFIO_B68N
AH26

IO_B4_AH27/DIFFIO_B70N/DQ0B
AH27

IO_B4_AH28/DIFFIO_B72N
AH28

IO_B4_AJ15/DIFFIO_B39P/DQ4B
AJ15

IO_B4_AJ18/DIFFIO_B43N/DQ4B
AJ18

IO_B4_AJ19/DIFFIO_B45P
AJ19

IO_B4_AJ21/DIFFIO_B53N
AJ21

IO_B4_AJ22/DIFFIO_B51P
AJ22

IO_B4_AJ24/DIFFIO_B60P/DQ2B
AJ24

IO_B4_AJ25/DIFFIO_B63N
AJ25

IO_B4_AJ27/DIFFIO_B64P/DM0B
AJ27

IO_B4_AJ28/DIFFIO_B66P
AJ28

IO_B4_AK15/DIFFIO_B39N/DQ4B
AK15

IO_B4_AK17/DIFFIO_B42P/DQ4B
AK17

IO_B4_AK18/DIFFIO_B42N/DQ4B
AK18

IO_B4_AK19/DIFFIO_B45N
AK19

IO_B4_AK20/DIFFIO_B50P
AK20

IO_B4_AK21/DIFFIO_B50N
AK21

IO_B4_AK22/DIFFIO_B51N
AK22

IO_B4_AK23/DIFFIO_B59P/DQ2B
AK23

IO_B4_AK24/DIFFIO_B59N
AK24

IO_B4_AK25/DIFFIO_B60N
AK25

IO_B4_AK26/DIFFIO_B62P/DQ2B
AK26

IO_B4_AK27/DIFFIO_B62N
AK27

IO_B4_AK28/DIFFIO_B64N
AK28

IO_B4_AK29/DIFFIO_B66N
AK29

IO_B4_Y17/DIFFIO_B37P/DM4B
Y17

IO_B4_Y18/DIFFIO_B49P
Y18

IO_B4_Y19/DIFFIO_B54P/DQ2B
Y19

IO_B4_Y20/DIFFIO_B67P/DQ0B
Y20

IO_B4_Y21/DIFFIO_B67N/DQ0B
Y21

D41D41

D17D17

C274

10NF 0402

C274

10NF 0402

1
2

R1670E R1670E

D44D44

C288 100NFC288 100NF
1 2

C279
10NF 0402
C279
10NF 0402

1
2

D15D15

D48D48

D10D10

C291 100NFC291 100NF
1 2

R972K2 R972K2

C281
1NF 0402
C281
1NF 0402

1
2

R1680E R1680E

R1582K2 R1582K2

C289 100NFC289 100NF
1 2

R1592K2 R1592K2

R1642K2 R1642K2
C282
100NF 0402
C282
100NF 0402

1
2

R902K2 R902K2

R1690E R1690E

R962K2 R962K2

C284 100NF C284 100NF 
1 2

D45D45

C283
10NF 0402
C283
10NF 0402

1
2

D49D49

C377
1NF 0402
C377
1NF 0402

1
2

D13D13

R1602K2 R1602K2

D12D12

R1700E R1700E

C285 100NFC285 100NF
1 2

R912K2 R912K2
C269
100NF 0402
C269
100NF 0402

1
2

J46

PCIe x1/x4 SELECT

J46

PCIe x1/x4 SELECT

3
4

1
2

R1612K2 R1612K2

R922K2 R922K2

C270
100NF 0402
C270
100NF 0402

1
2

R1710E R1710E

D23D23

D16D16

D46D46

D14D14

D35D35

D19D19

R1622K2 R1622K2

C271
100NF 0402
C271
100NF 0402

1
2

EP4CGX150F896

VERSION : 1.0

PAGE : 7 of  10

DATE : JUNE 2010

P3-7

EP4CGX150F896

VERSION : 1.0

PAGE : 7 of  10

DATE : JUNE 2010

P3-7

IO_B8_F6/PLL2_CLKOUTN
F6

IO_B8_G6/PLL2_CLKOUTP
G6

IO_B8_F7/PLL7_CLKOUTN
F7

IO_B8_G7/PLL7_CLKOUTP
G7

IO_B8_F8/PLL8_CLKOUTN
F8

IO_B8_G8/PLL8_CLKOUTP
G8

IO_B8_A10/DIFFIO_T27N
A10

IO_B8_A11/DIFFIO_T27P
A11

IO_B8_A12/DIFFIO_T29N/DQ5T
A12

IO_B8_A13/DIFFIO_T32N/DQ5T
A13

IO_B8_A14/DIFFIO_T32P/DQ5T
A14

IO_B8_A5/DIFFIO_T16N/DM3T/BWS#3T
A5

IO_B8_A6/DIFFIO_T16P
A6

IO_B8_A7/DIFFIO_T18N
A7

IO_B8_A8/DIFFIO_T20N/DM5T
A8

IO_B8_A9/DIFFIO_T19N
A9

IO_B8_B10/DIFFIO_T23N
B10

IO_B8_B12/DIFFIO_T29P
B12

IO_B8_B6/DIFFIO_T18P/DQ3T
B6

IO_B8_B7/DIFFIO_T20P
B7

IO_B8_B9/DIFFIO_T19P/DQ3T
B9

IO_B8_C10/DIFFIO_T23P
C10

IO_B8_C11/DIFFIO_T17N
C11

IO_B8_C12/DIFFIO_T21N
C12

IO_B8_C13/DIFFIO_T25N
C13

IO_B8_C14/DIFFIO_T26N/DQ5T
C14

IO_B8_C15/DIFFIO_T28N
C15

IO_B8_C16/DIFFIO_T34N/DQS5T/CQ5T#,DPCLK15
C16

IO_B8_C3/DIFFIO_T8N/DQ1T
C3

IO_B8_C4/DIFFIO_T13N
C4

IO_B8_C5/DIFFIO_T12N/DQ3T
C5

IO_B8_C6/DIFFIO_T12P
C6

IO_B8_C7/DIFFIO_T11N/DQ3T
C7

IO_B8_C9/DIFFIO_T6N/DQ1T
C9

IO_B8_D10/DIFFIO_T7N/DQ1T
D10

IO_B8_D11/DIFFIO_T17P/DQ3T
D11

IO_B8_D12/DIFFIO_T21P
D12

IO_B8_D13/DIFFIO_T25P
D13

IO_B8_D14/DIFFIO_T26P
D14

IO_B8_D15/DIFFIO_T28P/DQ5T
D15

IO_B8_D16/DIFFIO_T34P/DQ5T
D16

IO_B8_D3/DIFFIO_T8P/DQ1T
D3

IO_B8_D4/DIFFIO_T13P/DQ3T
D4

IO_B8_D5/DIFFIO_T10N/DQ3T
D5

IO_B8_D6/DIFFIO_T11P/DQ3T
D6

IO_B8_D7/DIFFIO_T15N/DQS3T/CQ3T#,DPCLK16
D7

IO_B8_D8
D8

IO_B8_D9/DIFFIO_T6P/DQ1T
D9

IO_B8_E10/DIFFIO_T7P/DQ1T
E10

IO_B8_E12/DIFFIO_T14N
E12

IO_B8_E13/DIFFIO_T24N
E13

IO_B8_E15/DIFFIO_T30N
E15

IO_B8_E16/DIFFIO_T31N
E16

IO_B8_E3/DIFFIO_T3N
E3

IO_B8_E4/DIFFIO_T3P
E4

IO_B8_E6/DIFFIO_T10P/DQ1T
E6

IO_B8_E7/DIFFIO_T15P
E7

IO_B8_E9/DIFFIO_T5N
E9

IO_B8_F10/DIFFIO_T9N/DQ1T
F10

IO_B8_F11/DIFFIO_T14P/DQ3T
F11

IO_B8_F12/DIFFIO_T22N/DQ5T
F12

IO_B8_F13/DIFFIO_T24P/DQ5T
F13

IO_B8_F14/DIFFIO_T30P
F14

IO_B8_F15/DIFFIO_T31P
F15

IO_B8_F16/DIFFIO_T35N
F16

IO_B8_F4/DIFFIO_T2N
F4

IO_B8_F5/DIFFIO_T2P
F5

IO_B8_F9/DIFFIO_T5P/DQ1T
F9

IO_B8_G10/DIFFIO_T9P/DQS1T/CQ1T#,DPCLK17
G10

IO_B8_G12/DIFFIO_T22P
G12

IO_B8_G13/DIFFIO_T33N
G13

IO_B8_G14/DIFFIO_T33P
G14

IO_B8_G15/DIFFIO_T35P
G15

IO_B8_J9/DIFFIO_T1P
J9

C275
1NF 0402
C275
1NF 0402

1
2

R1720E R1720E

R892K2 R892K2

R1552K2 R1552K2

J45

PCIe HEADER

J45

PCIe HEADER

A1
A2

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

B1
B2

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
A33
A34

B33
B34

R932K2 R932K2

R17410k R17410k



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

3P3VD

3P3VD

INA15

INA0_2
INA1_2

INA2_2
INA3_2

INA4_2

INA5_2

INA6_2
INA7_2

INA8_2

INA9_2
INA10_2

INA11_2
INA12_2

INA13_2

INA14_2

INA15_2

OVERFLOW_2

RAND_2

PGA_2
ATTN_LE_2

ATTN_CLK_2
ATTN_DATA_2

DAC_ALC

FPGA_PTT

AFAMP

ADCMOSI

ADCCLK

ADCMISO
nADCCS

DACD0
DACD1

DACD2
DACD3

DACD4

DACD5

DACD6

DACD7
DACD8

DACD9

DACD10

DACD12

DACD11

DACD13

SHDN
DITH

INA0

INA1
INA2

INA3

INA4
INA5

INA6

INA7

INA8

INA9

INA10
INA11

INA12
INA13

INA14

OVERFLOW

RAND
PGA

ATTN_LE

ATTN_CLK

ATTN_DATA
SHDN_2

DITH_2

DACD14

DACD15

CTRL_TRSW

TX_ATTN_C2

TX_ATTN_C4

TX_ATTN_C8

TX_ATTN_MODE

TX_ATTN_C1
TX_ATTN_C0

TX_ATTN_C16

BUFF_OUT_FPGA

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

6 12

HPSDR

Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: FPGA Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

6 12

HPSDR

Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: FPGA Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

6 12

HPSDR

Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: FPGA 

R1912K R1912K

J48

EER/ET OUTPUT

J48

EER/ET OUTPUT

1
2
3

EP4CGX150F896

VERSION : 1.0

PAGE : 5 of  10

DATE : JUNE 2010

P3-5

EP4CGX150F896

VERSION : 1.0

PAGE : 5 of  10

DATE : JUNE 2010

P3-5

IO_B6_C29/DIFFIO_R7P/DQ4R
C29

IO_B6_C30/DIFFIO_R7N/DM4R
C30

IO_B6_D29/DIFFIO_R9P/DQ2R
D29

IO_B6_D30/DIFFIO_R9N
D30

IO_B6_E27/DIFFIO_R3P/DQ4R
E27

IO_B6_E28/DIFFIO_R3N/DQ4R
E28

IO_B6_E30/DIFFIO_R13N/DQ2R
E30

IO_B6_F26/DIFFIO_R1P/DQ4R
F26

IO_B6_F27/DIFFIO_R1N/DQ4R
F27

IO_B6_F28/DIFFIO_R4P
F28

IO_B6_F29/DIFFIO_R4N
F29

IO_B6_F30/DIFFIO_R13P/DQ2R
F30

IO_B6_G26/DIFFIO_R2P/DQS4R/CQ5R,DPCLK11
G26

IO_B6_G27/DIFFIO_R2N
G27

IO_B6_G28/DIFFIO_R12P
G28

IO_B6_G29/DIFFIO_R12N
G29

IO_B6_G30/DIFFIO_R19N
G30

IO_B6_H25/DIFFIO_R6N/DQ4R
H25

IO_B6_H27/DIFFIO_R5N/DQ4R
H27

IO_B6_H28/DIFFIO_R8N
H28

IO_B6_H30/DIFFIO_R19P/DQ2R
H30

IO_B6_J25/DIFFIO_R6P
J25

IO_B6_J26/DIFFIO_R10N/DQS2R/CQ3R,DPCLK10
J26

IO_B6_J27/DIFFIO_R5P/DQ4R
J27

IO_B6_J28/DIFFIO_R8P
J28

IO_B6_J29/DIFFIO_R18P
J29

IO_B6_J30/DIFFIO_R18N
J30

IO_B6_K25/DIFFIO_R10P/DQ2R
K25

IO_B6_K26/DIFFIO_R11P/DQ2R
K26

IO_B6_K27/DIFFIO_R11N/DQ2R
K27

IO_B6_K28/DIFFIO_R17P
K28

IO_B6_K29/DIFFIO_R17N
K29

IO_B6_K30/DIFFIO_R20N
K30

IO_B6_L27/DIFFIO_R15P/DQ2R
L27

IO_B6_L28/DIFFIO_R15N
L28

IO_B6_L30/DIFFIO_R20P
L30

IO_B6_M21/DIFFIO_R14P
M21

IO_B6_M22/DIFFIO_R14N
M22

IO_B6_M25/DIFFIO_R22N
M25

IO_B6_M26/DIFFIO_R24N
M26

IO_B6_M27/DIFFIO_R21P
M27

IO_B6_M28/DIFFIO_R21N/DQ0R
M28

IO_B6_M29/DIFFIO_R23P/DQ0R
M29

IO_B6_M30/DIFFIO_R23N
M30

IO_B6_N21/DIFFIO_R16N
N21

IO_B6_N24/DIFFIO_R22P
N24

IO_B6_N25/DIFFIO_R24P/DQ0R
N25

IO_B6_N27/DIFFIO_R25P/DQ0R
N27

IO_B6_N28/DIFFIO_R25N
N28

IO_B6_N29/DIFFIO_R27P
N29

IO_B6_N30/DIFFIO_R27N
N30

IO_B6_P21/DIFFIO_R16P/DM2R
P21

IO_B6_P25/DIFFIO_R26N
P25

IO_B6_P27/DIFFIO_R28P
P27

IO_B6_P28/DIFFIO_R28N
P28

IO_B6_P30/DIFFIO_R29N/DQS0R/CQ1R,DPCLK9
P30

IO_B6_R24/DIFFIO_R26P/DQ0R
R24

IO_B6_R25/DIFFIO_R31P
R25

IO_B6_R26/DIFFIO_R31N
R26

IO_B6_R27/DIFFIO_R30P/DQ0R
R27

IO_B6_R28/DIFFIO_R30N/DQ0R
R28

IO_B6_R29/DIFFIO_R32N/DM0R
R29

IO_B6_R30/DIFFIO_R29P
R30

IO_B6_T28/DIFFIO_R32P/DQ0R
T28

C410
10NF
C410

10NF

U39

P82B715

U39

P82B715

VCC
8

SX
3

NC
5

LX
2

LY
7

SY
6

NC
1

GND
4

EP4CGX150F896

VERSION : 1.0

PAGE : 4 of  10

DATE : JUNE 2010

P3-4

EP4CGX150F896

VERSION : 1.0

PAGE : 4 of  10

DATE : JUNE 2010

P3-4

IO_B5_AD25/RUP3
AD25

IO_B5_AD26/RDN3
AD26

IO_B5_AA22/DIFFIO_R50P/DQS3R/CQ3R#,DPCLK7
AA22

IO_B5_AA25/DIFFIO_R60N/DQ5R
AA25

IO_B5_AA27/DIFFIO_R56P/DQ5R
AA27

IO_B5_AA28/DIFFIO_R45P
AA28

IO_B5_AA29/DIFFIO_R44N/DM1R
AA29

IO_B5_AA30/DIFFIO_R43P
AA30

IO_B5_AB25/DIFFIO_R60P/DQ5R
AB25

IO_B5_AB26/DIFFIO_R61N/DM5R/BWS#5R
AB26

IO_B5_AB27/DIFFIO_R48P
AB27

IO_B5_AB28/DIFFIO_R48N/DQ3R
AB28

IO_B5_AB29/DIFFIO_R44P
AB29

IO_B5_AB30/DIFFIO_R46N/DQ3R
AB30

IO_B5_AC25/DIFFIO_R61P/DQS5R/CQ5R#,DPCLK6
AC25

IO_B5_AC27/DIFFIO_R49P
AC27

IO_B5_AC28/DIFFIO_R49N/DQ3R
AC28

IO_B5_AC30/DIFFIO_R46P
AC30

IO_B5_AD27/DIFFIO_R51P/DQ3R
AD27

IO_B5_AD28/DIFFIO_R51N
AD28

IO_B5_AD29/DIFFIO_R47P
AD29

IO_B5_AD30/DIFFIO_R47N/DQ3R
AD30

IO_B5_AE25/DIFFIO_R59P
AE25

IO_B5_AE26/DIFFIO_R59N/DQ5R
AE26

IO_B5_AE27/DIFFIO_R53P/DQ3R
AE27

IO_B5_AE28/DIFFIO_R53N/DQ3R
AE28

IO_B5_AE29/DIFFIO_R52P/DQ3R
AE29

IO_B5_AE30/DIFFIO_R52N
AE30

IO_B5_AF30/DIFFIO_R54N/DQ5R
AF30

IO_B5_AG29/DIFFIO_R57N/DQ5R
AG29

IO_B5_AG30/DIFFIO_R54P/DM3R/BWS#3R
AG30

IO_B5_AH29/DIFFIO_R57P/DQ5R
AH29

IO_B5_AH30/DIFFIO_R58N
AH30

IO_B5_AJ30/DIFFIO_R58P
AJ30

IO_B5_T21/DIFFIO_R42N/DQ1R
T21

IO_B5_T23/DIFFIO_R34P/DQ1R
T23

IO_B5_T24/DIFFIO_R34N/DQ1R
T24

IO_B5_T25/DIFFIO_R40N
T25

IO_B5_T26/DIFFIO_R33P
T26

IO_B5_T27/DIFFIO_R33N
T27

IO_B5_U21/DIFFIO_R42P
U21

IO_B5_U25/DIFFIO_R40P/DQ1R
U25

IO_B5_U27/DIFFIO_R35P
U27

IO_B5_U28/DIFFIO_R35N
U28

IO_B5_V25/DIFFIO_R41P
V25

IO_B5_V26/DIFFIO_R41N
V26

IO_B5_V27/DIFFIO_R36P/DQ1R
V27

IO_B5_V28/DIFFIO_R36N/DQ1R
V28

IO_B5_W25/DIFFIO_R39P/DQ1R
W25

IO_B5_W26/DIFFIO_R39N
W26

IO_B5_W27/DIFFIO_R38P/DQS1R/CQ1R#,DPCLK8
W27

IO_B5_W28/DIFFIO_R38N
W28

IO_B5_W29/DIFFIO_R37P
W29

IO_B5_W30/DIFFIO_R37N
W30

IO_B5_Y22/DIFFIO_R50N/DQ3R
Y22

IO_B5_Y25/DQ5R
Y25

IO_B5_Y27/DIFFIO_R56N/DQ5R
Y27

IO_B5_Y28/DIFFIO_R45N
Y28

IO_B5_Y30/DIFFIO_R43N/DQ1R
Y30

C411
10NF
C411

10NF

EP4CGX150F896

VERSION : 1.0

PAGE : 6 of  10

DATE : JUNE 2010

P3-6

EP4CGX150F896

VERSION : 1.0

PAGE : 6 of  10

DATE : JUNE 2010

P3-6

IO_B7_G25/RUP4
G25

IO_B7_F25/RDN4
F25

IO_B7_C27/PLL4_CLKOUTN
C27

IO_B7_D27/PLL4_CLKOUTP
D27

IO_B7_A16/DIFFIO_T36N
A16

IO_B7_A17/DIFFIO_T39N/DQ4T
A17

IO_B7_A18/DIFFIO_T39P
A18

IO_B7_A19/DIFFIO_T42N
A19

IO_B7_A20/DIFFIO_T44N
A20

IO_B7_A21/DIFFIO_T48N
A21

IO_B7_A22/DIFFIO_T51N
A22

IO_B7_A23/DIFFIO_T51P/DQ4T
A23

IO_B7_A24/DIFFIO_T54N/DM2T
A24

IO_B7_A25/DIFFIO_T59N
A25

IO_B7_A26/DIFFIO_T59P/DQ2T
A26

IO_B7_A27/DIFFIO_T62N
A27

IO_B7_A28/DIFFIO_T63N
A28

IO_B7_A29/DIFFIO_T65N/DQS0T/CQ1T,DPCLK12
A29

IO_B7_B16/DIFFIO_T36P/DM4T
B16

IO_B7_B18/DIFFIO_T42P
B18

IO_B7_B19/DIFFIO_T44P
B19

IO_B7_B21/DIFFIO_T48P
B21

IO_B7_B22/DIFFIO_T49N
B22

IO_B7_B24/DIFFIO_T53N
B24

IO_B7_B25/DIFFIO_T54P
B25

IO_B7_B27/DIFFIO_T62P/DQ2T
B27

IO_B7_B28/DIFFIO_T63P/DQ2T
B28

IO_B7_B30/DIFFIO_T65P/DQ0T
B30

IO_B7_C17/DIFFIO_T38N
C17

IO_B7_C18/DIFFIO_T41N/DQ4T
C18

IO_B7_C19/DIFFIO_T43N
C19

IO_B7_C20/DIFFIO_T46N
C20

IO_B7_C22/DIFFIO_T49P/DQ4T
C22

IO_B7_C23/DIFFIO_T52N
C23

IO_B7_C24/DIFFIO_T53P
C24

IO_B7_C25/DIFFIO_T58N
C25

IO_B7_C26/DIFFIO_T60N
C26

IO_B7_C28/DIFFIO_T69N/DQ0T
C28

IO_B7_D17/DIFFIO_T38P
D17

IO_B7_D18/DIFFIO_T41P
D18

IO_B7_D19/DIFFIO_T43P/DQ4T
D19

IO_B7_D20/DIFFIO_T46P
D20

IO_B7_D21/DIFFIO_T56N/DQ2T
D21

IO_B7_D22/DIFFIO_T57N/DQ2T
D22

IO_B7_D23/DIFFIO_T52P
D23

IO_B7_D24/DIFFIO_T61N
D24

IO_B7_D25/DIFFIO_T58P
D25

IO_B7_D26/DIFFIO_T60P/DQ2T
D26

IO_B7_D28/DIFFIO_T69P/DQ0T
D28

IO_B7_E18/DIFFIO_T45N/DQ4T
E18

IO_B7_E19/DIFFIO_T45P/DQ4T
E19

IO_B7_E21/DIFFIO_T56P
E21

IO_B7_E22/DIFFIO_T57P
E22

IO_B7_E24/DIFFIO_T61P/DQ2T
E24

IO_B7_E25
E25

IO_B7_F17/DIFFIO_T47N
F17

IO_B7_F18/DIFFIO_T40N
F18

IO_B7_F19/DIFFIO_T55N/DQ2T
F19

IO_B7_F20/DIFFIO_T50N
F20

IO_B7_F21/DIFFIO_T50P
F21

IO_B7_F22/DIFFIO_T64N/DQ0T
F22

IO_B7_F23/DIFFIO_T66N/DQ0T
F23

IO_B7_F24
F24

IO_B7_G17/DIFFIO_T47P/DQS2T/CQ3T,DPCLK13
G17

IO_B7_G18/DIFFIO_T40P
G18

IO_B7_G20/DIFFIO_T55P
G20

IO_B7_G22/DIFFIO_T64P/DM0T
G22

IO_B7_G23/DIFFIO_T66P/DQ0T
G23

IO_B7_G24/DIFFIO_T68N/DQ0T
G24

IO_B7_H24/DIFFIO_T68P/DQ0T
H24

IO_B7_K17
K17

IO_B7_K18/DIFFIO_T37N/DQ4T
K18

IO_B7_K19/DIFFIO_T37P/DQS4T/CQ5T,DPCLK14
K19

IO_B7_K21/DIFFIO_T67P
K21

IO_B7_K22/DIFFIO_T67N
K22

J47

I2C

J47

I2C

1
2
3

U40

SN74LVC2G126

U40

SN74LVC2G126

VCC
8

2Y
3

2A
5

1A
2

2OE
7

1Y
6

1OE
1

GND
4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

BALANCED LINES 

BALANCED LINES 

BALANCED LINES 

BALANCED LINES 

PHY_TXDO THROUGH PHY_RXD0 SHOULD HAVE SAME TRACK LENGTH

10/100/1000T PORT

PHY_TXD0
PHY_TXD1
PHY_TXD2
PHY_TXD3

PHY_GTX_CLOCK
PHY_TX_EN

PHY_RXD3
PHY_RXD2
PHY_RXD1
PHY_RXD0

PHY_RX_CLOCK

DVDDH

CLK_25MHZ

DVDDH

PHY_MDC

PHY_MDIO

DVDDH

AVDDH

PHY_INT_N

PHY_CLK125

PHY_RESET_N

AVDDH

DVDDH

RX_DV

AVDDH

+5VBUS

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15B

7 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: PHYTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15B

7 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: PHYTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15B

7 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: PHY

R59 4K7R59 4K7

C110

10NF

C110

10NF

1
2

R71 10KR71 10K

+  C77
10UF

16v

+  C77
10UF

16v

1
2

R78

10K

R78

10K

R57
4K99
R57
4K99

R73 4K7R73 4K7

C79
100NF
C79
100NF

1
2

C127
10NF
C127
10NF

1
2

R40

10K

R40

10K

C108

10NF

C108

10NF

1
2

+C164
10UF

16v

+C164
10UF

16v

1
2

+ C57
47UF

16v

+ C57
47UF

16v

1
2

C111
100NF
C111
100NF

1
2

C129
10NF
C129
10NF

1
2

C113
10NF
C113
10NF

1
2

R58 10KR58 10K

C128

10NF

C128

10NF

1
2

C109
10NF
C109
10NF

1
2

C147
10NF
C147
10NF

1
2

U19

LD49300PT12R

U19

LD49300PT12R

VIN
2

G
N
D

3

VOUT
4

EN
1

VBIAS
5

C176
10UF
C176
10UF

1
2

C157
10NF

C157
10NF

1 2

+ C177
47UF

16v

+ C177
47UF

16v

1
2 C187

1UF
C187
1UF

1
2

KSZ9021RL

U13

KSZ9021RL

U13

TXRXA +
1

1
.2
V

4

TXRXA -
2

1
.2
V

5

1
.2
V

1
2

TXRXB +
7

1
.2
V

1
3

TXRXB -
8

A
V
D
D
L
_
P
L
L

5
8

TXRXC +
10

TXRXC -
11

3
.3
V
A

6

3
.3
V
A

1
6

TXRXD +
14

3
.3
V
A

6
1

TXRXD -
15

3
.3
V
A

6
4

L
D
O
_
O

5
7

LED2/PHYADD1
19

3
.3
V
D

2
0

3
.3
V
D

3
0

3
.3
V
D

3
7

LED1/PHYADD0
21

3
.3
V
D

4
4

X1
60

1
.2
V
D

2
2

1
.2
V
D

2
9

1
.2
V
D

3
5

1
.2
V
D

4
0

1
.2
V
D

5
2

1
.2
V
D

5
4

A
G
N
D

3

A
G
N
D

9

A
G
N
D

6
3

E
P
A
D

6
5

D
G
N
D

1
7

D
G
N
D

1
8

D
G
N
D

2
3

D
G
N
D

2
8

D
G
N
D

3
4

D
G
N
D

3
9

TXD0
24

TXD1
25

TXD2
26

TXD3
27

GTX_CLK
32

TX_EN
33

RXD3/MODE3
36

RXD2/MODE2
38

RXD1/MODE1
41

RXD0/MODE0
42

RX_DV/CLK_125_EN
43

RXCLK/PHYAD2
46

MDC
48

MDIO
49

INT_N
51

CLK125_NDO/LED_MODE
55

RESET_N
56

ISET
62

D
G
N
D

5
3

L23

MMZ2012R601A

L23

MMZ2012R601A

12

J7

RJ45

J7

RJ45

DO+
2

DO-
3

D1+
4

D1-
5

D2+
6

D2-
7

LED1
15

LED2
17

L2K
18

L1K
16

D3+
8

D3-
9

V
C
C

1

G
N
D

1
3

G
N
D

1
4

G
N
D

1
0

R56

220E

R56

220E

R68 10KR68 10K

L20

MMZ2012R601A

L20

MMZ2012R601A

1 2

 C97
100NF
 C97
100NF

1
2

C126

10NF

C126

10NF

1
2

C112
10NF
C112
10NF

1
2

L12

MMZ2012R601A

L12

MMZ2012R601A

1 2

C154
100NF

C154
100NF

1 2

+ C78
10UF

16v

+ C78
10UF

16v

1
2

R55

220E

R55

220E
R60 0ER60 0E

C146
10NF
C146
10NF

1
2

C165
10UF
C165
10UF

1
2

+ C58
10UF
16v

+ C58
10UF
16v

1
2

C145
100NF
C145
100NF

1
2

L15

MMZ2012R601A

L15

MMZ2012R601A

1 2

R79

1K

R79

1K

C155
100NF

C155
100NF

1 2

C144
10NF
C144
10NF

1
2

U8

25MHZ 

U8

25MHZ 

OUT
3

GND
2

CONT
1VDD

4

C162
10NF
C162
10NF

1
2

C163
100NF

C163
100NF

1
2

C95
10NF
C95
10NF

1
2

C114
10NF
C114
10NF

1
2

R47 0ER47 0E

R69 10KR69 10K

C96
100NF
C96
100NF

1
2

D8

BAT54A/SOT

D8

BAT54A/SOT

R72 10KR72 10K

R61 1KR61 1K

C143
10NF
C143
10NF

1
2

R70 10KR70 10K



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

+5VBUS

+5VBUS

+5VBUS

+5VBUS

TRACK_1_2

OUT2

OUT2

OUT1

TRACK_1_2

OUT1

3P3VA_LT2208

2P5VA

1P2VD

3P3VA_LT2208_2

3P3VD

1V8

3V3

AVDDH

DVDDH

+12VBUS

+5VBUS

3P3VA

13.8V DETECT

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

8 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: POWER SUPPLYTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

8 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: POWER SUPPLYTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

8 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: POWER SUPPLY

U30
LM2940IMP-12/NOPBCT-ND

U30
LM2940IMP-12/NOPBCT-ND

VIN
1

G
N
D

2

VOUT
3

TAB
4

F6

3A FUSE

F6

3A FUSE

D27

GREEN LED

D27

GREEN LED

C186

10UF

50v

C186

10UF

50v

1
2

C294
100NF
C294
100NF

1
2

U36

LTM4628EV

U36

LTM4628EV

V
O
U
T
2

C
1
2

V
O
U
T
2

C
1
1

V
O
U
T
2

C
1
0

V
O
U
T
2

C
9

V
O
U
T
2

B
1
2

V
O
U
T
2

B
1
1

V
O
U
T
2

B
1
0

V
O
U
T
2

B
9

V
O
U
T
2

B
8

V
O
U
T
2

A
1
2

V
O
U
T
2

A
1
1

V
O
U
T
2

A
1
0

V
O
U
T
2

A
9

V
O
U
T
2

A
8

V
IN

L
9

V
IN

L
8

V
IN

L
7

V
IN

L
6

V
IN

L
5

V
IN

L
4

V
IN

L
3

V
IN

L
2

V
IN

K
1
1

V
IN

K
1
0

V
IN

K
9

V
IN

K
4

V
IN

K
3

V
IN

K
2

V
IN

J
1
1

V
IN

J
1
0

V
IN

J
9

V
IN

J
4

V
IN

J
3

V
IN

J
2

VIN
L10

VIN
L11

VIN
M2

VIN
M3

VIN
M4

VIN
M5

VIN
M6

VIN
M7

VIN
M8

VIN
M9

VIN
M10

VIN
M11

VOUT1
C4

VOUT1
C3

VOUT1
C2

VOUT1
C1

VOUT1
B5

VOUT1
B4

VOUT1
B3

VOUT1
B2

VOUT1
B1

VOUT1
A5

VOUT1
A4

VOUT1
A3

VOUT1
A2

VOUT1
A1

SGND
G7

SGND
G6

SGND
F7

SGND
F6

SGND
D6

SGND
C7

GND
M12

GND
M1

GND
L12

GND
L1

GND
K12

GND
K8

GND
K7

GND
K6

GND
K5

GND
K1

GND
J12

GND
J8

GND
J5

GND
J1

GND
H12

GND
H11

GND
H10

GND
H9

GND
H7

GND
H6

GND
H5

GND
H4

GND
H3

G
N
D

H
2

G
N
D

H
1

G
N
D

G
1
2

G
N
D

G
1
0

G
N
D

G
3

G
N
D

G
1

G
N
D

F
1
2

G
N
D

F
1
1

G
N
D

F
1
0

G
N
D

F
3

G
N
D

F
2

G
N
D

F
1

G
N
D

E
1
2

G
N
D

E
1
1

G
N
D

E
1
0

G
N
D

E
4

G
N
D

E
3

G
N
D

E
2

G
N
D

E
1

G
N
D

D
1
2

G
N
D

D
1
1

G
N
D

D
1
0

G
N
D

D
9

G
N
D

D
4

G
N
D

D
3

G
N
D

D
2

G
N
D

D
1

G
N
D

B
7

G
N
D

B
6

G
N
D

A
7

G
N
D

A
6

VOUTS2
C8

RUN2
F9

TRACK2
D8

VFB2
D7

SW2
G11

PGOOD2
G8

COMP2
E7

D
IF
F
N

E
9

D
IF
F
P

E
8

F
S
E
T

C
6

P
H
A
S
M
D

G
4

RUN1
F5

TRACK1
E5

VOUTS1
C5

DIFFOUT
F8

VFB1
D5

SW1
G2

PGOOD1
G9

COMP1
E6

T
E
M
P

J
6

M
O
D
E
-P
L
L
IN

F
4

C
L
K
O
U
T

G
5

IN
T
V
C
C

H
8

E
X
T
V
C
C

J
7

L31

NFM41PC204F1H3L

L31

NFM41PC204F1H3L

1 3

2

R1780E R1780E

R1350E R1350E

R1310E R1310E

L44

MMZ2012R601A

L44

MMZ2012R601A

1 2

R175

330E

R175

330E

1
2

J44

HEADER 2

J44

HEADER 2

1

2

C195

10UF

50v

C195

10UF

50v

1
2

+

C295
10UF

16v
+

C295
10UF

16v

1
2

U27

LD49300

U27

LD49300

VIN
2

G
N
D

3

VOUT
4

EN
1

VBIAS
5 C158

100NF
C158
100NF

1
2

C221
1UF

50v

C221
1UF

50v

1
2

D43

5.1V ZENER

D43

5.1V ZENER

+ C222
1UF

25v

+ C222
1UF

25v

1
2

R145
100K
R145
100K

C196

10uF

C196

10uF

1
2

L29

NFM41PC155B1E3L

L29

NFM41PC155B1E3L

1 3

2

C161
100NF
C161
100NF

1
2

L32

NFM41PC155B1E3L

L32

NFM41PC155B1E3L

1 3
2

C204
100NF
C204
100NF

1
2

C224
1UF

50v

C224
1UF

50v
1

2

D26

GREEN LED

D26

GREEN LED

D30

MBRA340

D30

MBRA340

C207

10UF

50v

C207

10UF

50v

1
2

L39

NFM41PC204F1H3L

L39

NFM41PC204F1H3L

1 3

2

+

C219
10UF

16v
+

C219
10UF

16v

1
2

C296
100NF
C296
100NF

1
2

C197
100NF
C197
100NF

1
2

L37

NFM41PC204F1H3L

L37

NFM41PC204F1H3L

1 3

2

R144
10K
R144
10K

R150
TBD
R150
TBD

C246
100NF
C246
100NF

1
2

C225
100NF
C225
100NF

1
2

C232

10UF

C232

10UF

1
2

L45

MMZ2012R601A

L45

MMZ2012R601A

1 2

+C223
10uF

16v

+C223
10uF

16v

1
2

R148

4K7

R148

4K7

1
2

C218

4.7UF
50v
C218

4.7UF
50v

1
2

C160
10NF
C160
10NF

1
2

C262

100UF

C262

100UF

1
2

+

C297
1UF

25v
+

C297
1UF

25v

1
2

R151
TBD
R151
TBD

R104
4K7
R104
4K7

F4

2A FUSE

F4

2A FUSE

D25

GREEN LED

D25

GREEN LED

R132

2K2

R132

2K2

1
2

R176

4K99

R176

4K99

1
2

R126

820E

R126

820E

1
2

L22

MMZ2012R601A

L22

MMZ2012R601A

1 2

R110
820E
R110
820E

U31

LD49300PT12R

U31

LD49300PT12R

VIN
2

G
N
D

3

VOUT
4

EN
1

VBIAS
5

C194

10uF

C194

10uF

1
2

F5

2A FUSE

F5

2A FUSE

D34

GREEN LED

D34

GREEN LED

R770E R770E

D21

BZX84C 3V3

D21

BZX84C 3V3

1
3

F3

2A FUSE

F3

2A FUSE

C159
10NF
C159
10NF

1
2

C252

10UF

50v

C252

10UF

50v

1
2

L24L24

1 2

C263

10UF

C263

10UF

1
2

L35

NFM41PC204F1H3L

L35

NFM41PC204F1H3L

1 3

2

C183
100NF
C183
100NF

1
2

C182

100NF

50v

C182

100NF

50v

1
2

C230
100NF
C230
100NF

1
2

C156
100NF
C156
100NF

1
2

L21

MMZ2012R601A

L21

MMZ2012R601A

1 2

L30

MMZ2012R601A

L30

MMZ2012R601A

1 2

R134
120K
R134
120K

C210
1UF
C210
1UF

1
2

R870E R870E

R146

330E

R146

330E

1
2

R177

6K2

R177

6K2

1
2

+

C205
1UF

25v
+

C205
1UF

25v

1
2

C265

470UF

C265

470UF

1
2

C185

10UF

50v

C185

10UF

50v

1
2

D29

MBRA340

D29

MBRA340

C211
100NF

50v

C211
100NF

50v

1
2

L40

NFM41PC204F1H3L

L40

NFM41PC204F1H3L

1 3

2

C261

470UF

C261

470UF

1
2

R133

1K

R133

1K

1
2

D31

MBRA340

D31

MBRA340

R147

2K21

R147

2K21

1
2

C266

100UF

C266

100UF

1
2

C193
100NF
50v

C193
100NF
50v

1
2

U34

LD49300

U34

LD49300

VIN
2

G
N
D

3

VOUT
4

EN
1

VBIAS
5

L36

NFM41PC204F1H3L

L36

NFM41PC204F1H3L

1 3

2

C228

100NF

50v

C228

100NF

50v

1
2

+ C32
47UF

16v

+ C32
47UF

16v

1
2

D33

MBRA340

D33

MBRA340

D28

GREEN LED

D28

GREEN LED



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

EXT CLK GND

EXT CLK  TERMINATION

10MHZ IN

VCXO_CONT

3P3VD

3P3VD

3P3VD

ADC1_ENC-
ADC1_ENC+

FPGA_PLL

OSC_10MHZ

125Mhz

+5VBUS

ADC2_ENC-
ADC2_ENC+

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

9 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: CLOCKSTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

9 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: CLOCKSTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

9 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: CLOCKS

C304

10NF

C304

10NF

1 2

C149
330NF
C149
330NF

1
2

Q4

MMBT3906

Q4

MMBT3906

U26

10MHZ 3.2X5MM

U26

10MHZ 3.2X5MM

OUT
3

GND
2

CONT
1VDD

4

R140

3K30

R140

3K30

C151
10NF
C151
10NF

1
2

U35

SN74LVC1G97DBVR

U35

SN74LVC1G97DBVR

IN1
1

GND
2

IN0
3

Y
4

VCC
5

IN2
6

C202
100nF
C202
100nF

1
2

C201
10NF
C201
10NF

1
2

D1

BAT54W

D1

BAT54W

R82

10K

R82

10K

J22J22

1
2

C167
10NF
C167
10NF

1
2

C299
22PF
C299
22PF

1
2

R1
49.9K
R1
49.9K

U14

MC100LVELT22DR2G

U14

MC100LVELT22DR2G

Q1
3-Q0
2

GND
5

Q0
1

-Q1
4

D0
7 VCC
8

D1
6

R141

100E

R141

100E

C150
47NF
C150
47NF

1
2

L16

MMZ2012R601A

L16

MMZ2012R601A

1 2

Q3

MMBT3906

Q3

MMBT3906
D39

BAT54W

D39

BAT54W

Q1
BSS84
Q1
BSS84

R139

6K8

R139

6K8

R142

270E

R142

270E

D36

BAT54W

D36

BAT54W

C169
100nF
C169
100nF

1
2

L42

MMZ2012R601A

L42

MMZ2012R601A

1 2

R76

3K30

R76

3K30

J37J37

1

2
3

D37

BAT54W

D37

BAT54W

C215

100nF

C215

100nF

1 2

D38

BAT54W

D38

BAT54W

T5

TC1-1T

T5

TC1-1T

1 6

43

2

+

C125
10uF+

C125
10uF

1
2

+C168
10uF
+C168
10uF

1
2

C300
10NF
C300
10NF

1
2

U16

122.88MHZ

U16

122.88MHZ

OUT
3

GND
2

CONT
1

VDD
4

C141
10NF
C141
10NF

1
2

R128

6K8

R128

6K8

C301
10NF
C301
10NF

1
2

C200
100nF
C200
100nF

1
2

C34
10NF
C34
10NF

1
2

C306
10NF
C306
10NF

1
2

J24J24

1
2

R138

3K30

R138

3K30

C302

10NF

C302

10NF

1 2

R143

51

R143

51

C298
100NF
C298
100NF

1
2

C124
100nF
C124
100nF

1
2

C303

10NF

C303

10NF

1 2

L7 MMZ2012R601AL7 MMZ2012R601A

1 2

R83

47K

R83

47K

C227

100NF

C227

100NF

1 2

C305
10NF
C305
10NF

1
2

L5 MMZ2012R601AL5 MMZ2012R601A

1 2

J25

SMA

J25

SMA

1

3
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RX1  IN

RX1 IN

3P3VD

3P3VA_LT2208

3P3VA_LT2208

3P3VA_LT2208

3P3VD

ADC1_ENC+

ADC1_ENC-

LTC2208_125Mhz

DITH

SHDN

PGA

RAND

OVERFLOW

INA0

INA1

INA2

INA3

INA4

INA5

INA6

INA7

INA8

INA9

INA10

INA11

INA12

INA13

INA14

INA15

3P3VA3V3

ATTN_LE

ATTN_CLK

ATTN_DATA

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

10 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia:RX FRONT ENDTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

10 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia:RX FRONT ENDTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

10 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia:RX FRONT END

R54

10K

R54

10K

C93
100NF
C93
100NF

C86
100NF
C86
100NF

1
2

R81

130E

R81

130E

C88
2.2UF
C88
2.2UF

J31

MICRO COAXIAL

J31

MICRO COAXIAL

1

2
3

R7

2K

R7

2K

C90
100NF
C90
100NF

C102
10NF
C102
10NF

1
2

FL6

RLP-50+

FL6

RLP-50+

GND
1

SIG
2

GND
4

GND
3

SIG
6

GND
5

GND
7

GND
8

C104
100NF
C104
100NF

1
2

C69
100NF
C69
100NF

1
2

J5

SMA

J5

SMA

1

2
3

C107
1000PF
C107
1000PF

C105
100PF
C105
100PF

R67 10KR67 10K

L13

47NH

L13

47NH

C92
100NF
C92
100NF

C103
1NF
C103
1NF

1
2

C73
1000PF
C73
1000PF

U11

LTC6400-20

U11

LTC6400-20

IN-
15

IN-
16

IN+
13

IN+
14

OUTF
6

V-
4

V-
9

V-
17

V-
12

ENABLE
11

V+
1

V+
3

V+
10

OUT
8

OUTF
7

VOCM
2

OUT
5

GND
20

R65 10KR65 10K

R64 10KR64 10K

C89
100NF
C89
100NF

R44

83E

R44

83E

C76
100NF
C76
100NF

C71
100NF
C71
100NF

1
2

R52 10KR52 10K

R66 10KR66 10K

C85
10NF
C85
10NF

1
2

C91
10NF

C91
10NF

T4
TC4-1T
T4
TC4-1T

1

3

6

4

2

C87
100PF
C87
100PF

C94
100NF
C94
100NF

 D9
GBLC03C
 D9
GBLC03C

1
2

C75
100PF
C75
100PF

U10

LTC2208CUP

U10

LTC2208CUP

DA0
42

DB0
21

DA1
43

DB1
22

DA2
44

DB2
23

DA3
45

DB3
24

DA4
46

DB4
25

DA5
47

DB5
26

DA6
48

DB6
27

DA7
51

DB7
28

DA8
52

DB8
29

DA9
53

DB9
30

DA10
54

DB10
33

DA11
55

DB11
34

DA12
56

DB12
35

DA13
57

DB13
36

DA14
58

DB14
37

DA15
59

DB15
38

AIN
8

P
A
D

6
7

P
A
D

6
8

P
A
D

6
6

AIN
9

VCM
3

ENC
12

ENC
13

VDD
5

VDD
6

VDD
15

VDD
16

VDD
17

OVDD
32

OVDD
49

GND
2

GND
4

GND
7

OFA
60

OFB
39

CLKOUTA
41

CLKOUTB
40

GND
11

GND
14

GND
18

OGND
31

OGND
50

PAD
65

GND
10

DITH
20

SHON
19

SENSE
1

PGA
64

RAND
63

LVDS
61

MODE
62

P
A
D

6
9

R53 10KR53 10K

R46

1M

R46

1M

C72
1000PF
C72
1000PF

C106
100NF
C106
100NF

R173

100E

R173

100E

L8

MMZ2012R601A

L8

MMZ2012R601A

1 2

C74
100NF
C74
100NF

R80

130E

R80

130E

R45

83E

R45

83E

C701NFC701NF

1
2

U12
DAT-31-SP+

U12
DAT-31-SP+

C16
1

RFIN
2

C
0

2
0

RFOUT
14

GND
11

G
N
D

1
0

LE
5

V
D
D

9

DATA
3

C
2

1
7

C
4

1
6

CLK
4

C8
15

GND
12

VDD
13

V
D
D

6

C
1

1
9

PAD
21

GND
18

 L17

47NH

 L17

47NH

R36

1K

R36

1K

L11

MMZ2012R601A

L11

MMZ2012R601A

1 2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

RX2 IN

RX2 IN

3P3VA_LT2208_2

3P3VA_LT2208_2

3P3VA_LT2208_2

3P3VD

3P3VD

ATTN_LE_2

ATTN_CLK_2

ATTN_DATA_2

3V3

ADC2_ENC+

ADC2_ENC-

LTC2208_125Mhz_2

DITH_2

SHDN_2

PGA_2

RAND_2

OVERFLOW_2

INA0_2

INA1_2

INA2_2

INA3_2

INA4_2

INA5_2

INA6_2

INA7_2

INA8_2

INA9_2

INA10_2

INA11_2

INA12_2

INA13_2

INA14_2

INA15_2

3P3VA

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

11 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia:RX2 FRONT ENDTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

11 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia:RX2 FRONT ENDTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

11 12

HPSDR
Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.
Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia:RX2 FRONT END

R37

2K

R37

2K

C206
100PF
C206
100PF

C214
100NF
C214
100NF

C2421NFC2421NF

1
2

 L19

47NH

 L19

47NH

C174
100NF
C174
100NF

R118

83E

R118

83E

U24
DAT-31-SP+

U24
DAT-31-SP+

C16
1

RFIN
2

C
0

2
0

RFOUT
14

GND
11

G
N
D

1
0

LE
5

V
D
D

9

DATA
3

C
2

1
7

C
4

1
6

CLK
4

C8
15

GND
12

VDD
13

V
D
D

6

C
1

1
9

PAD
21

GND
18D32

GBLC03C
D32
GBLC03C

1
2

C235
100NF
C235
100NF

1
2

R113 10KR113 10K

R122 10KR122 10K

C236
10NF
C236
10NF

1
2

R181

100E

R181

100E

C175
100PF
C175
100PF

R111 10KR111 10K

C172
1000PF
C172
1000PF

C237
100NF
C237
100NF

1
2

R125 10KR125 10K

L38

MMZ2012R601A

L38

MMZ2012R601A

1 2

C212
100NF
C212
100NF U23

LTC6400-20

U23

LTC6400-20

IN-
15

IN-
16

IN+
13

IN+
14

OUTF
6

V-
4

V-
9

V-
17

V-
12

ENABLE
11

V+
1

V+
3

V+
10

OUT
8

OUTF
7

VOCM
2

OUT
5

GND
20

R115

83E

R115

83E

C238
100NF
C238
100NF

1
2

L18

47NH

L18

47NH

C251
1000PF
C251
1000PF

C239
1NF
C239
1NF

1
2

R102

1M

R102

1M

C213
2.2UF
C213
2.2UF

FL13

RLP-50+

FL13

RLP-50+

GND
1

SIG
2

GND
4

GND
3

SIG
6

GND
5

GND
7

GND
8

J35

MICRO COAXIAL

J35

MICRO COAXIAL

1

2
3

C240
100NF
C240
100NF

1
2

T6
TC4-1T
T6
TC4-1T

1

3

6

4

2

C170
1000PF
C170
1000PF

C220
10NF

C220
10NF

R152

130E

R152

130E

C241
10NF
C241
10NF

1
2

C173
100PF
C173
100PF

C153
100NF
C153
100NF

J10

SMA

J10

SMA

1

2
3

R116

10K

R116

10K

R154

130E

R154

130E

L41

MMZ2012R601A

L41

MMZ2012R601A

1 2

U18

LTC2208CUP

U18

LTC2208CUP

DA0
42

DB0
21

DA1
43

DB1
22

DA2
44

DB2
23

DA3
45

DB3
24

DA4
46

DB4
25

DA5
47

DB5
26

DA6
48

DB6
27

DA7
51

DB7
28

DA8
52

DB8
29

DA9
53

DB9
30

DA10
54

DB10
33

DA11
55

DB11
34

DA12
56

DB12
35

DA13
57

DB13
36

DA14
58

DB14
37

DA15
59

DB15
38

AIN
8

P
A
D

6
7

P
A
D

6
8

P
A
D

6
6

AIN
9

VCM
3

ENC
12

ENC
13

VDD
5

VDD
6

VDD
15

VDD
16

VDD
17

OVDD
32

OVDD
49

GND
2

GND
4

GND
7

OFA
60

OFB
39

CLKOUTA
41

CLKOUTB
40

GND
11

GND
14

GND
18

OGND
31

OGND
50

PAD
65

GND
10

DITH
20

SHON
19

SENSE
1

PGA
64

RAND
63

LVDS
61

MODE
62

P
A
D

6
9

C209
100NF
C209
100NF

C171
100NF
C171
100NF

R38

1K

R38

1K

R112 10KR112 10K

C198
100NF
C198
100NF

R117 10KR117 10K

C292
100NF
C292
100NF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

TX OUT

2X2 T PRIMARY

4 T SECONDARY

CORE: BN2402-43

AVDD3.3

BIAS_VOLT

BIAS_VOLT

AVDD3.3

TX_TRSW

TX_TRSW

1V8

1V8

VFWD

3V3

3V3

DAC_ALC

+12VALEX+12VBUS

125Mhz

3V3

3V3

3V3

DACD14

DACD15

DACD8

DACD9

DACD10

DACD11

DACD12

DACD13

DACD0

DACD1

DACD2

DACD3

DACD4

DACD5

DACD6

DACD7

3V3

+12VBUS

3V3

CTRL_TRSW

+12VBUS

TX_ATTN_LE

TX_ATTN_CLK

TX_ATTN_DATA

3V3

PA_DRV_EN

TX_ATTN_MODE

TX_ATTN_C2

TX_ATTN_C4

TX_ATTN_C8

TX_ATTN_C1

TX_ATTN_C0

TX_ATTN_C16

Title

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

12 12

HPSDR

Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: TX RF DECKTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

12 12

HPSDR

Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: TX RF DECKTitle

Size Document Number Rev

Date: Sheet of

GAMMA v15Custom

12 12

HPSDR

Copyright 2012 - Kevin Wheatley M0KHZ, Phil Harman VK6APH, Kjell Karlsen LA2NI, Joe Martin K5SO and Abhi Arunoday

Derived from the work of the HPSDR community.

Released under TAPR Non-commercial Hardware License. http://www.tapr.org/NCL

Anjelia: TX RF DECK

R186 10KR186 10K

C334
10NF
C334
10NF

1
2

C38

100NF

C38

100NF

1 2

L25

MMZ2012R601A

L25

MMZ2012R601A

C3910NF C3910NF

1 2

L27

MMZ2012R601A

L27

MMZ2012R601A

U37

MC7808BDTRKG

U37

MC7808BDTRKG

VIN
1

VOUT
3

T
A
B

4

C315

10uF

C315

10uF

1
2

R187 10KR187 10K

R17

49.9E

R17

49.9E

R23

220K

R23

220K

R29

330E

R29

330E

R10

10K

R10

10K

R11

510K

R11

510K

D53

DIODE

D53

DIODE

C336
10NF
C336
10NF

1
2

U38

F1912

U38

F1912

C16
1

RFIN
2

C
0

2
0

RFOUT
14

GND
11

G
N
D

1
0

LE
5

V
D
D

9

DATA
3

C
2

1
7

C
4

1
6

CLK
4

C8
15

GND
12

MODE
13

V
D
D

6

C
1

1
9

PAD
21

GND
18

C216

100NF

C216

100NF

1 2

C245

10NF

C245

10NF

1
2

R184 10KR184 10K

C318

10uF

C318

10uF

1
2

C319

10uF

C319

10uF

1
2

C326

10uF

C326

10uF

1
2

J28

MICRO COAXIAL

J28

MICRO COAXIAL

1

2
3

D22

DIODE

D22

DIODE

C229

100NF

C229

100NF

C50
100NF
C50
100NF

1
2

R39

4K7

R39

4K7

C322

10uF

C322

10uF

1
2

C24

100NF

C24

100NF

1 2

L10

560nH

L10

560nH

C203

100NF

C203

100NF

1 2

T9

ADT2-1-T+

T9

ADT2-1-T+

1

3

6

4

2

C23
10NF
C23
10NF

1
2

C247

10uF

C247

10uF

1
2

C12

10uF

C12

10uF

1
2

C313
100NF
C313

100NF

1
2

C339
10NF
C339
10NF

1
2

R742K R742K

R180

10K

R180

10K

C25

100NF

C25

100NF

1
2

L4

MMZ2012R601A

L4

MMZ2012R601A

C37

10NF

C37

10NF

1 2

-

+

U4A

LMC6482AM

-

+

U4A

LMC6482AM

2

3

4
8

1

R179

10K

R179

10K

T1

TC1-1T

T1

TC1-1T

1

3

6

4

2

T7

ADTL1-4-75+

T7

ADTL1-4-75+

16

34

C329

10NF

C329

10NF

1
2

T8

ADTL1-4-75+

T8

ADTL1-4-75+

16

34

C55 100NFC55 100NF
1 2

D20

FFD06UP20S

D20

FFD06UP20S

R32

270E

R32

270E

R22

100E

R22

100E

R28

4.7E

R28

4.7E

C249
100NF
C249
100NF

1
2

C328
100NF
C328

100NF

1
2

C22
100NF
C22
100NF

1
2

C317
100NF
C317
100NF

1
2

J32

MICRO COAXIAL

J32

MICRO COAXIAL

1

2
3

U402

GALI-51+

U402

GALI-51+

1 3

2
4

C577
10NF
C577
10NF

1
2

D5

BAT54

D5

BAT54

1
3

C15

100NF

C15

100NF

1
2

R34

2K7

R34

2K7

T2

ADT2-1-T+

T2

ADT2-1-T+
1

3

6

4

2

R9

18K

R9

18K

C331
10NF
C331

10NF

1
2

L9

560nH

L9

560nH

C309
100NF
C309
100NF

1
2

L14

MMZ2012R601A

L14

MMZ2012R601A

C321
100NF
C321
100NF

1
2

C54

100NF

C54

100NF

1 2

C51

100NF

C51

100NF

1
2

U403

GALI-51+

U403

GALI-51+

1 3

2
4

L26

8 T ON FT23-43

L26

8 T ON FT23-43

C333
10NF
C333

10NF

1
2

R185

10K

R185

10K

R190 10KR190 10K

C231

100NF

C231

100NF

T10

TC4-1T

T10

TC4-1T

1

3

6

4

2

R12

510K

R12

510K

D51

DIODE

D51

DIODE

R33

330E

R33

330E

U5

MAX5891

U5

MAX5891

AVclk
41

CGND
40

CLK+
39

CLK-
38

CGND
37

AVDD1.8
35

AVDD1.8
34

AVclk
36

A
G
N
D

3
3

A
V
D
D
3
.3

3
2

A
V
D
D
3
.3

3
1

A
G
N
D

3
0

OUTP
29

OUTN
28

AGND
27

AVDD3.3
26

AVDD3.3
25

AGND
24

AGND
23

AVDD3.3
22

AVDD3.3
21

NC
42

NC
43

NC
44

D15P
45

D15N
46

D14P
47

D14N
48

D13P
49

D13N
50

D12P
51

D12N
52

D11P
53

D11N
54

AGND
20

AVDD1.8
19

DACREF
18

FSADJ
17

D10N
56

D9P
57

D9N
58

D8P
59

D8N
60

PAD
69

D10P
55

REFIO
16

DVDD1.8
61

AGND
15

AVDD3.3
14

NC
13

PD
12

DVDD3.3
11

D7P
62

D7N
63

D6P
64

D6N
65

D5P
66

D5N
67

D4P
68

D4N
1

D3P
2

D3N
3

D2P
4

D2N
5

D1P
6

D1N
7

D0P
8

D0N
9

D
G
N
D

1
0

R31

270E

R31

270E

R27

4.7E

R27

4.7E

C332
10NF
C332

10NF

1
2 R30

330E

R30

330E

R15

100K

R15

100K

C312
10NF
C312
10NF

1
2

C53

100NF

C53

100NF

1 2

C324

10uF

C324

10uF

1
2

C36

100NF

C36

100NF

1 2

C335
100NF
C335
100NF

1
2

C323

100NF

C323

100NF

1 2

C217

10uF

C217

10uF

1
2

R182

4K7

R182

4K7

R8

49.9E

R8

49.9E

C208

100PF

C208

100PF

J12

SMA

J12

SMA

1

2
3

C597 100NFC597 100NF

1
2

C35

100NF

C35

100NF

1 2

-

+

U4B

LMC6482AM

-

+

U4B

LMC6482AM

6

5

4
8

7

C267

10NF

C267

10NF

1
2

C316
10NF
C316
10NF

1
2

T3

BN2402-43

T3

BN2402-43

1

34

6

5

R352K7 R352K7

RL2

EE2-3NU-L

RL2

EE2-3NU-L

4

3

5

9

10

8

1

12

Q9

ZVP2106GCT

Q9

ZVP2106GCT

R24

100E

R24

100E

C338
100NF
C338
100NF

1
2

C56

10NF

C56

10NF

1
2

L3 MMZ2012R601AL3 MMZ2012R601A

L6

MMZ2012R601A

L6

MMZ2012R601A

R183 10KR183 10K

C52

100NF

C52

100NF

1 2

R14

100K

R14

100K

C26

100NF

C26

100NF

1
2

R26

53.6E

R26

53.6E

F2

2A FUSE

F2

2A FUSE

C320
10NF
C320
10NF

1
2

R63

24.9E

R63

24.9E

C13
10NF
C13
10NF

1
2

C253

10uF

C253

10uF

1
2

C184

10NF

C184

10NF

1
2

FL1

LPF-B50+

FL1

LPF-B50+

SIG
1

GND
4 GND
3

SIG
2

GND
6

GND
5

Q7

RD02MUS1B

Q7

RD02MUS1B

2

3

1

C341
100NF
C341

100NF

1
2

C248
10NF
C248
10NF

1
2

J3

SMA

J3

SMA

1

2
3

C344

10uF

C344

10uF

1
2

C330
100NF
C330

100NF

1
2

Q6

RD02MUS1B

Q6

RD02MUS1B

2

3

1

C33

100NF

C33

100NF

1 2

R18

100E

R18

100E

SN75LVDS387DGG

U6

SN75LVDS387DGG

U6

G
N
D

1

G
N
D

4

G
N
D

1
5

G
N
D

1
8

G
N
D

2
9

G
N
D

3
2

VCC
2

VCC
3

VCC
16

VCC
17

VCC
30

VCC
31

E
N

5

E
N

1
0

E
N

2
3

E
N

2
8

A1
6

A2
7

A3
8

A4
9

B1
11

B2
12

B3
13

B4
14

C1
19

C2
20

C3
21

C4
22

D1
24

D2
25

D3
26

D4
27

A1Y
64

A1Z
63

A2Y
62

A2Z
61

A3Y
60

A3Z
59

A4Y
58

A4Z
57

B1Y
56

B1Z
55

B2Y
54

B2Z
53

B3Y
52

B3Z
51

B4Y
50

B4Z
49

C1Y
48

C1Z
47

C2Y
46

C2Z
45

C3Y
44

C3Z
43

C4Y
42

C4Z
41

D1Y
40

D1Z
39

D2Y
38

D2Z
37

D3Y
36

D3Z
35

D4Y
34

D4Z
33

C308
10NF
C308
10NF

1
2

C340
100NF
C340

100NF

1
2

C327
100NF
C327

100NF

1
2

R189

4K7

R189

4K7

L119

MMZ2012R601A

L119

MMZ2012R601A

C27

100NF

C27

100NF

1 2

C325
100NF
C325

100NF

1
2

FL20

LFCV-52+

FL20

LFCV-52+

SIG
1

GND
2

SIG
3

GND
4

C314

10uF

C314

10uF

1
2

C343

10uF

C343

10uF

1
2

C14

100NF

C14

100NF

1
2

U3

LMC6482AM

U3

LMC6482AM

+
3 -
2

+
5

O1
1

GND
4

O2
7VCC
8

-
6

Q10

2N7002K

Q10

2N7002K

2

1

3

D4

BAT54

D4

BAT54

13

D52
DIODE
D52
DIODE

C342

100NF

C342

100NF

1
2

L50

MMZ2012R601A

L50

MMZ2012R601A

1 2

R13

100K

R13

100K

Q8

2N7002K

Q8

2N7002K

2

1

3

R149 10KR149 10KR188 10KR188 10K

R21

53.6E

R21

53.6E

R16

1K

R16

1K

R62

24.9E

R62

24.9E

C311

10uF

C311

10uF

1
2

C337
10NF
C337
10NF

1
2


