
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Copyright 2009, Lyle Johnson, KK7P
Released under TAPR Non-commercial Hardware License
http://www.tapr.org/NCL

Revision History
Date

WA2DFI
ByRevision Description

22 Aug 2009 Reformatted from Lyle's schematic, added properties

CHASSIS

26 Aug 2009
XA6
XA7 KK7P Changed connections of D10, D11; Q1, Q2 to 2N7002K  (Sheet 5).

2009071901 XA7

HPSDR Magister: Bypass and Power

B

1 6Wednesday, August 26, 2009

Title

Size Document Number Rev

Date: Sheet of

+5BUS

VCC1APLL1

D DD

D D

VCC3D

D
D

D

VCC1APLL2

D

VCC1D

D

D

+5BUS

VCC3D

D

D

VCC1D

D C

D

VCC3D

D

VCC1D

VCC3D

VCC1D

D

VCC1APLL1

VCC1APLL2

D

C27
100nF
50V

C7
100nF
50V

FB1
Ferrite Bead

1 2

C4
100nF
50V

C9
100nF
50V

C11
100nF
50V

C22
100nF
50V

R12
120
1%

C25
100nF
50V

C20
100nF
50V

+ C28
10uF
25V

1
2

C12
100nF
50V

R1
10M
1%

C8
100nF
50V

U7G
ALTERA EP2C8Q208

9
25
36
38
49
55
65
73
78
85
93

100
111
119
124
140

153
159
167
174
177
184
186
196
204

32
66
79
120
178
190

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

GND
GND
GND
GND
GND
GND
GND
GND
GND

VCCINT
VCCINT
VCCINT
VCCINT
VCCINT
VCCINT

U8
LD1117-3.3V

1

23
4

G
N

D

VOUTVIN
TAB

C15
100nF
50V

C6
100nF
50V

C26
100nF
50V

U7H
ALTERA EP2C8Q208

202
194

166

183
172

42

7
29

148

122
109

136

62

83
71

91
98

51
155

53

157

52

156

54

50

154

158

VCCIO2
VCCIO2

VCCIO2

VCCIO2
VCCIO2

VCCIO1

VCCIO1
VCCIO1

VCCIO3

VCCIO3
VCCIO3

VCCIO3

VCCIO4

VCCIO4
VCCIO4

VCCIO4
VCCIO4

VCCD_PLL1
VCCD_PLL2

VCCA_PLL1

VCCA_PLL2

GNDG_PLL1

GNDG_PLL2

GNDA_PLL1

GNDD_PLL1

GNDD_PLL2

GNDA_PLL2

C10
100nF
50V

C14
100nF
50V

+ C23
10uF
25V

1
2

C21
100nF
50V

C13
100nF
50V

C19
100nF
50V

C5
100nF
50V

FB2
Ferrite Bead

1 2

U2A
CY7C68013A

2
26
43
48
64
68
81
100

10
17

20
13

3
27
49
58
65
80
93

116
125

107

14
15
16

VCC
VCC
VCC
VCC
VCC
VCC
VCC
VCC

AVCC
AVCC

AGND
AGND

GND
GND
GND
GND
GND
GND
GND
GND
GND

VCC

NC14
NC15
NC16

C1
100nF
50V

C18
100nF
50V

+ C17
10uF
25V

1
2

U6
LD1117-1.2V

1
23
4

G
N

D
VOUTVIN

TAB

C16
100nF
50V

C24
100nF
50V



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Copyright 2009, Lyle Johnson, KK7P
Released under TAPR Non-commercial Hardware License
http://www.tapr.org/NCL

2009071901 XA7

HPSDR Magister: Bus Interface

B

2 6Thursday, August 27, 2009

Title

Size Document Number Rev

Date: Sheet of

AA[31:2]

AC[31:2]

AC3

AC6
AC5

AC23

AC27

AC18

AC13

AC16

AC8

AC15

+5BUS

+12BUS

+5BUS +5BUS

+12BUS +12BUS

-12BUS-12BUS -12BUS

AC20

AC22

AC24

AC14

AC4

AC17

AC2

AC12

AC29

AC7

AC25

AC31

AC19

AC14

AC16

AC22

AC18

AC25

AC23

AC12

AC8

AC21

AC4

AC9

AC5

AC31

AC20

AC24

AC15

AC17

AC3

AC13

AC2

AC27

AC11

AC6

AC29

AC7

AC19

AC10

AC9
AC10

AC21

AC11

ANRST

SCL

SDA

AA13

AA4

AA7

AA17

AA24

AA2

AA9

AA31

AA25

AA15

AA7

AA22

AA13

AA5

AA12

AA23

AA3

AA2

AA21

AA17

AA31

AA16

AA14

AA4

AA11

AA18

AA6

AA12

AA3

AA29

AA16

AA18

AA10

AA27

AA29

AA8

AA20

AA9

AA8

AA25

AA11

AA22

AA10

AA19

AA27

AA19

AA6

AA15

AA5

AA23

AA14

AA24

AA19

AA20

AA21

AC[31:2] 5

AA[31:2] 4,5

SCL3,6

SDA3,6

ANRST3

D

D

+5BUS

RP9
100K

5

12
3
4

6
7
8
9

10

JP1
JMP 2P

SCL1
2

RP5
100K

5

12
3
4

6
7
8
9

10

RP4
100K

5

12
3
4

6
7
8
9

10

JP2
JMP 2P

SDA1
2

JP3
JMP 2P

RST1
2

RP7
100K

5

12
3
4

6
7
8
9

10

P1A
DIN 96P RA

ATLAS BUS

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

RP8
100K

5

12
3
4

6
7
8
9

10

RP6
100K

5

12
3
4

6
7
8
9

10

P1B
DIN 96P RA

ATLAS BUS

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

P1C
DIN 96P RA

ATLAS BUS

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



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Copyright 2009, Lyle Johnson, KK7P
Released under TAPR Non-commercial Hardware License
http://www.tapr.org/NCL

CHASSIS

2009071901 XA7

HPSDR Magister: FX2

B

3 6Thursday, August 27, 2009

Title

Size Document Number Rev

Date: Sheet of

PD1

PB7

PB5

PD6

PB6

PB0

PD5

PD3
PD4

PD2

PB2

PD7

PB4
PB3

PD0

PB1

FX2_XIN

INT4
nINT5
IFCLK

CLK

CTL0
CTL1
CTL2

ANRST

RDY0RDY0
RDY1 RDY1

FX2_XOUT

DPLUS

SCL
SDA

SCL
SDA

ANRST

TXD1
TXD0
RXD1
RXD0

PE5

PE0

PA4

PE4

PE1

PE3

PA3

PA6

PA1

PE6

PA0

PA7

PA5

PA2

PE7

PE2

DMINUS

SDA 2,6
SCL 2,6
ANRST 2

D D

D

VCC3D

VCC3D

D D

DC

VCC3D

D

U3
MCP130T-300ITT

12

3

RSTVDD

VSS

U2C
CY7C68013A

82
83
84
85
89
90
91
92

44
45
46
47
54
55
56
57

102
103
104
105
121
122
123
124

108
109
110
111
112
113
114
115

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7

PB0
PB1
PB2
PB3
PB4
PB5
PB6
PB7

PD0
PD1
PD2
PD3
PD4
PD5
PD6
PD7

PE0
PE1
PE2
PE3
PE4
PE5
PE6
PE7

U1
24LC128

1
2
34

5
6

7

8
A0
A1
A2GND

SDA
SCL

WP

VCC

U7B
ALTERA EP2C8Q208

206

199
200
201
203
205

207
208

56
57
58
59
60
61
63
64

DEV_CLRn

IO_VB2N1_199
IO_VB2N1_200
IO_VB2N1_201
IO_VB2N1_203
IO_VB2N1_205

IO_VB2N1_207
IO_VB2N1_208

DEV_OE
IO_VB4N1_57
IO_VB4N1_58
IO_VB4N1_59
IO_VB4N1_60
IO_VB4N1_61
IO_VB4N1_63
IO_VB4N1_64

C2
12pF
50V

D1
DVIULC6

5

2

1
3
4
6

VBUS

GND

IO1
IO2
IO3
IO4

U7A
ALTERA EP2C8Q208

10
11
12

14
15

6
8

35

39
40
41
43
44
45

13

37

67

89

68
69
70
72
74
75
76
77
80
81
82

90
92
94
95

132
131
130
129

IO_VB1N0_10
IO_VB1N0_11
IO_VB1N0_12

IO_VB1N0_14
IO_VB1N0_15

IO_VB1N0_6
IO_VB1N0_8

IO_VB1N1_35

IO_VB1N1_39
IO_VB1N1_40
IO_VB1N1_41
IO_VB1N1_43
IO_VB1N1_44
IO_VB1N1_45

VREFB1N0

VREFB1N1

VREFB4N1

VREFB4N0

IO_VB4N1_68
IO_VB4N1_69
IO_VB4N1_70
IO_VB4N1_72
IO_VB4N1_74
IO_VB4N1_75
IO_VB4N0_76
IO_VB4N0_77
IO_VB4N0_80
IO_VB4N0_81
IO_VB4N0_82

IO_VB4N0_90
IO_VB4N0_92
IO_VB4N0_94
IO_VB4N0_95

CLK4
CLK5
CLK6
CLK7

U2B
CY7C68013A

4
5
6
7
8
9

1

11
12

18
19

36
37

32

69
70
71
66
67
98

99

28
106

50
52

51
53

RDY0
RDY1
RDY2
RDY3
RDY4
RDY5

CLKOUT

XTAL_OUT
XTAL_IN

DPLUS
DMINUS

SCL
SDA

IFCLK

CTL0
CTL1
CTL2
CTL3
CTL4
CTL5

RESET#

INT4
INT5#

TXD0
TXD1

RXD0
RXD1

Y1
24MHz_CM309S

2

1 4

3

C3
12pF
50V

P2
HDR 6P

SERDIAG

1
2
3
4
5
6

J1
USB_B

USB

1
2
3
4

5
6

+5
-D
+D
G

S1
S2

U7D
ALTERA EP2C8Q208

23

193
195

197
198

5

30
31

24

CLK0

IO_VB2N1_193
IO_VB2N1_195

IO_VB2N1_197
IO_VB2N1_198

IO_VB1N0_5

IO_VB1N1_30
IO_VB1N1_31

CLK1



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

MSEL1 MSEL0
AS
PS

JTAG
FAS

0
1

XX

0
0
1 0

Copyright 2009, Lyle Johnson, KK7P
Released under TAPR Non-commercial Hardware License
http://www.tapr.org/NCL

2009071901 XA7

HPSDR Magister: FPGA Configuration

B

4 6Wednesday, August 26, 2009

Title

Size Document Number Rev

Date: Sheet of

MSEL1

MSEL0

TDO

TDI

TCK

TMS

nCONFIG

nCSO
ASDO

nSTATUS

nSTATUS

ASDO

ASDO

nCSO

nCSO

DONE

AA20

DATA0

nCE

PC6

DCLK

DATA0

DCLK

PC6

nCONFIG

DCLK

PC7

nCONFIG

nCE

DATA0

PC7

nCE

DONE

DCLK

nSTATUS

DONE

DATA0

DONE
nCONFIG
AA21

AA[31:2]

PC6 6
PC7 6

AA[31:2] 2,5

D

VCC3D

D

VCC3D

VCC3D

D

VCC3D

VCC3D

VCC3D

D
D

VCC3D

D

U5
M25P40VMN6

1
2

3
4

5

6

7
8

S
Q

WP
GND

D

C

HOLD
VCC

JP7
JMP 3P

MSEL0 1
2
3

RP3
1K

51
2
3
4
6
7
8
9 10

R13
10K
1%

JP6
JMP 3P

MSEL1 1
2
3

U7F
ALTERA EP2C8Q208

20

21

22
26

18

19

17

126

125

121

16

123

1
2DATA0

DCLK

nCE
nCONFIG

TCK

TDI

TMS

MSEL0

MSEL1

nSTATUS

TDO

CONF_DONE

IO_VB1N0_1
IO_VB1N0_2

U2D
CY7C68013A

94
95
96
97

117
118
119
120
126
127
128
21
22
23
24
25

59
60
61
62
63
86
87
88

29
30
31

33
34 35

38
39
40
41
42

101

72
73
74
75
76
77
78
79

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

D0
D1
D2
D3
D4
D5
D6
D7

T0
T1
T2

RSVD
BKPT EA

OE#
PSEN#
RD#
WR#
CS#

WAKEUP

PC0
PC1
PC2
PC3
PC4
PC5
PC6
PC7

P3
HDR 10P

JTAG

1
2
3
4
5
6
7
8
9

10

RP1
10K

51
2
3
4
6
7
8
9 10

P4
HDR 10P

AS

1
2
3
4
5
6
7
8
9

10



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Copyright 2009, Lyle Johnson, KK7P
Released under TAPR Non-commercial Hardware License
http://www.tapr.org/NCL

CHASSIS

2009071901 XA7

HPSDR Magister: FPGA

B

5 6Wednesday, August 26, 2009

Title

Size Document Number Rev

Date: Sheet of

AC6

AC14

AC2

AC29

AC21

AC27

AC17

AC7

AC10

AC16

AC3
AC4

AC13

AC23

AC31

AC19

AC22

AC11

AC5

AC9

AC12

AC18

AC15

AC24
AC25

AC20

AC8

AC[31:2]

AA17

AA7

AA16

AA10

AA22
AA23

AA3

AA8

AA11

AA14

AA[31:2]

AA12

AA5

AA13

AA4

AA2

AA9

AA18

AA6

AA19

AA15

AA20
AA21

AA27
AA25

AA29
AA31

AA24

FPGA101
FPGA102

IN2

IN2

xIN0
xIN1

OUT3
OUT2

xOUT2

IN0

xIN2

xIN0
xOUT1

xOUT2

IN1

xOUT0

xIN1

IN1
IN0

xIN2

OUT1

OUT0

xOUT3xOUT3

AA[31:2]2,4

AC[31:2]2

D

D

D

D

VCC3D

VCC3D

CD

P5
HDR 3P

FPGASER1
2
3

NC

D10

MMBD914

3

1

2

J4
DB9S

5
9
4
8
3
7
2
6
1

10
11

R9
10K
1%

Q1
2N7002K1

3
2

U7C
ALTERA EP2C8Q208

133
134
135
137
138
139
141
142
143
144

146
147

149
150

105
106
110
112
113
114
115
116

118
127
128

145

103
104

117

152
151

182
185
187
188
189
191

160
161
162
163
164
165
168
169

171
173
175
176
179
180
181

192

170

84

86

87
88

96
97
99

101
102

IO_VB3N0_133
IO_VB3N0_134
IO_VB3N0_135
IO_VB3N0_137
IO_VB3N0_138
IO_VB3N0_139
IO_VB3N0_141
IO_VB3N0_142
IO_VB3N0_143
IO_VB3N0_144

IO_VB3N0_146
IO_VB3N0_147

IO_VB3N0_149
IO_VB3N0_150

IO_VB3N1_105
IO_VB3N1_106
IO_VB3N1_110
IO_VB3N1_112
IO_VB3N1_113
IO_VB3N1_114
IO_VB3N1_115
IO_VB3N1_116

IO_VB3N1_118
IO_VB3N1_127
IO_VB3N1_128

VREFB3N0

IO_VB4N0_103
IO_VB4N0_104

VREFB3N1

PLL2_OUTn
PLL2_OUTp

IO_VB2N0_182
IO_VB2N1_185
IO_VB2N1_187
IO_VB2N1_188
IO_VB2N1_189
IO_VB2N1_191

IO_VB2N0_160
IO_VB2N0_161
IO_VB2N0_162
IO_VB2N0_163
IO_VB2N0_164
IO_VB2N0_165
IO_VB2N0_168
IO_VB2N0_169

IO_VB2N0_171
IO_VB2N0_173
IO_VB2N0_175
IO_VB2N0_176
IO_VB2N0_179
IO_VB2N0_180
IO_VB2N0_181

VREFB2N1

VREFB2N0

IO_VB4N0_84

IO_VB4N0_86

IO_VB4N0_87
IO_VB4N0_88

IO_VB4N0_96
IO_VB4N0_97
IO_VB4N0_99

IO_VB4N0_101
IO_VB4N0_102

R10
10K
1%

U9
74LXC541WM

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

20

10

A1
A2
A3
A4
A5
A6
A7
A8

OE1
OE2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

VCC

GND

NC

D11

MMBD914

3

1

2

R11
10K
1%

Q2
2N7002K1

3
2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Copyright 2008, Lyle Johnson, KK7P
Released under TAPR Non-commercial Hardware License
http://www.tapr.org/NCL

2009071901 XA7

HPSDR Magister: LEDs and I/O

B

6 6Wednesday, August 26, 2009

Title

Size Document Number Rev

Date: Sheet of

SCL
SDA

DLED3

DLED2

DLED1

DLED0

INITDONE

PC7

PC6

CLKIN2

CLKIN3

CLKX

CLKY

TXCEN

nRXCEN

CLKY+
CLKY-

CLKIN2-
CLKIN2+

CLKIN3+
CLKIN3-

CLKX+
CLKX-

PC7 4
PC6 4

SDA 2,3
SCL 2,3

VCC3D

D

VCC3D

VCC3D

D

VCC3D

D

VCC3D

D

D

D7
LED RED

2
1

D5 LED RED

21

R8 100 1%

D6 LED RED

21

D9 LED RED

21

R7
10K
1%

D3 LED RED

21

U7E
ALTERA EP2C8Q208

27

28

47

46

4

48

3

108

33

34

107

CLK2

CLK3

PLL1_OUTp

IO_VB1N1_46

CLKUSR

PLL1_OUTn

CRC_ERROR

IO_VB3N1_108

IO_VB1N1_33

IO_VB1N1_34

INIT_DONE

J2
HDR 5P

LVDSX
1
2
3
4
5

R5 100 1%

R6 10K 1%

RP2
2K2

51
2
3
4
6
7
8
9 10

R4 2K2 1%

J3
HDR 5P

LVDSY
1
2
3
4
5

JP5
JMP 2P

TXCEN 1
2

D2 LED RED

21

D8 LED RED

21

U4
SN65LVDM050D

1
23

4
12

13
1415

16

8

5

9 10
11

6
7

1B
1A1R

RE
DE

1Z
1Y1D

VCC

GND

2R

2D 2Y
2Z

2A
2B

JP4
JMP 2P

RXCEN 1
2

R3 2K2 1%

D4 LED RED

21


