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DIGILAB SX

Stratix Prototyping Board

General 

Description

The DIGILAB SX is a high-end prototyping system based on Altera’s 
Stratix device family. It provides system designers with an economical 
solution for hardware prototyping and verification. Any Altera Stratix 
device in a 956 Pin BGA package is supported, from an EP1S30 all the 
way up to an EP1S80 with approximately 80.000 logic elements and 
more than 7 MBit of embedded RAM. Together with two completely 
independent SODIMM sockets and two general purpose prototype 
headers, the DIGILAB SX can be used to setup very powerful process-
ing and prototyping systems.

Features � Supports any Altera Stratix Device in 956 Pin BGA Package
EP1S30, EP1S40, EP1S60 or EP1S80

� Two independent 144-pin SODIMM sockets that can be used to 
connect
- Standard SDRAM modules
- El Camino SSRAM and FLASH modules
- El Camino I/O and cascading modules
- Your own custom logic extension modules

� Further interfaces
- Two RS232 serial ports
- Two prototyping headers 
- LVDS input/output option

� Configuration options
- On-board EPC16 configuration memory
- Download cable connector

� Power supply options
- Connector for standard PC power supply
- Alternative, separate 5V/3.3V inputs
- On board switching regulator for 1.5V/9W core supply

� Clock Options
- 5V crystal oscillator
- Full PLL support
- Two clock inputs, four clock outputs

� Additional Features
- Four push buttons
- 7-segment display
- Power-on reset logic
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DIGILAB SX - Stratix Prototyping Board
Preface Environmental Requirements

The development board must be stored between -40°C and 100°C. The 
recommended operating temperature is between 0°C and 55°C.

The board can be damaged without proper anti-static han-
dling. Therefore, you should take anti-static precautions 
before handling the board.

Functional 

Description

This section describes the elements of the DIGILAB SX prototyping 
board. Figure 1 shows a block diagram of the board.

Figure 1: DIGILAB SX Development Board Block Diagram
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DIGILAB SX - Stratix Prototyping Board
Stratix Device

The DIGILAB SX board can be equipped with any Stratix device in a 
956 pin BGA package. Devices supported in this package are the 
EP1S30, EP1S40, EP1S60 and EP1S80. Furthermore it is possible to 
select any speed grade. Pricing of the board will depend largely on the 
Stratix device chosen. All Stratix devices in the 956 pin BGA package 
offer the same number of I/Os and the same basic I/O features.

Power Supply

Figure 2 shows the power distribution for the DIGILAB SX. The board 
requires regulated and stabilized DC power. There are two power sup-
ply options. Either connect both 5V and 3.3V e.g. from a laboratory 
power supply or use a standard ATX power supply as it can be found in 
a PC. The typical and maximum currents depend largely on the FPGA 
design being implemented. The 12V, 5V and 3.3V inputs are each pro-
tected by a 10 A fuse. The on-board switched power supply for the 1.5V 
core voltage is rated for a maximum of 8A output current. It is up to the 
user to calculate specific power consumption and make sure the board 
and power supply limits are not exceeded

Figure 2: DIGILAB SX Power Management

Note:   (1) The 12 V supply is only available if an ATX power supply is used
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DIGILAB SX - Stratix Prototyping Board
Depending on the design implemented and the clock fre-
quencies used, the total power consumption can vary signif-
icantly. The FPGA might require additional cooling. Refer 
to information from Altera for details on Stratix power con-
sumption.

The ATX power supply can be switched on or off by setting 
Jumper J10.
J10 set    => power on
J10 open => power off

SODIMM Connectors

There are two 144-pin SODIMM connectors (J1/J2) that can be used to 
insert standard 144-pin SDRAM SODIMM modules, any other custom 
modules from El Camino, your own, custom designed module or mod-
ules to make board-to-board connections between multiple DIGILAB 
SX boards. All address, data and control lines including the clocks are 
independent for the two SODIMM sockets. By using standard, off-the-
shelf SDRAM modules it is possible to build e.g. complex video data 
processing systems with two large and independent memory banks (e.g. 
2 banks of 256 MB PC133 modules).
The following tabels give a detailed pinout of the two SODIMM con-
nectors J1 and J2.

Tabelle 1: Input Power Specification

Parameter Symbol Min Typ Max Unit

3.3 V Input Voltage

Input Voltage, Absolute Maximum VI3.3max -0.5 - 4.6 VDC

Operating Input Voltage VI3.3 3.0 3.3 3.6 VDC

Maximum Input Current II3.3max - - 10 A

5 V Input Voltage

Input Voltage, Absolute Maximum VI5max -0.5 - 7.0 VDC

Operating Input Voltage VI5 4.5 5.0 5.5 VDC

Maximum Input Current II5max - - 10 A

12 V Input Voltage

Input Voltage, Absolute Maximum VI12max
user

defined
user

defined
user

defined
VDC

Operating Input Voltage VI12
user

defined
user

defined
user

defined
VDC

Maximum Input Current II12max - - 10 A

�

�
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DIGILAB SX - Stratix Prototyping Board
Tabelle 2: J1 - SODIMM 144 Connector Pinlist

Connector Stratix Connector Stratix

Pin Signal Pin Signal Pin Signal Pin Signal

1 GND 73 NU P2 J1_73

2 GND 74 CK1 AK15 CLK_DIMM1_74 

3 DQ0 AG3 J1_3 75 GND

4 DQ32 AE3 J1_4 76 GND

5 DQ1 AF4 J1_5 77 RFU N2 J1_77

6 DQ33 AF5 J1_6 78 RFU N4 J1_78

7 DQ2 AE5 J1_7 79 RFU M2 J1_79

8 DQ34 AG5 J1_8 80 RFU M3 J1_80

9 DQ3 AG6 J1_9 81 3.3V

10 DQ35 AH5 J1_10 82 3.3V

11 3.3V 83 DQ16 L2 J1_83

12 3.3V 84 DQ48 L4 J1_84

13 DQ4 AL7 J1_13 85 DQ17 K2 J1_85

14 DQ36 AJ5 J1_14 86 DQ49 K3 J1_86

15 DQ5 AK7 J1_15 87 DQ18 K1 J1_87

16 DQ37 AH7 J1_16 88 DQ50 K4 J1_88

17 DQ6 AL6 J1_17 89 DQ19 J2 J1_89

18 DQ38 AJ7 J1_18 90 DQ51 J3 J1_90

19 DQ7 AK6 J1_19 91 GND

20 DQ39 AH6 J1_20 92 GND

21 GND 93 DQ20 H2 J1_93

22 GND 94 DQ52 J4 J1_94

23 DQMB0 AL5 J1_23 95 DQ21 H1 J1_95

24 DQMB4 AJ6 J1_24 96 DQ53 H3 J1_96

25 DQMB1 AL4 J1_25 97 DQ22 H5 J1_97

26 DQMB5 AK5 J1_26 98 DQ54 H4 J1_98

27 3.3V 99 DQ23 J1 J1_99

28 3.3V 100 DQ55 P4 J1_100

29 A0 AK4 J1_29 101 3.3V

30 A3 AK3 J1_30 102 3.3V

31 A1 AD1 J1_31 103 A6 AA1 J1_103

32 A4 AJ3 J1_32 104 A7 AC5 J1_104

33 A2 AJ2 J1_33 105 A8 P1 J1_105

34 A5 AJ4 J1_34 106 BA0 N3 J1_106

35 GND 107 GND

36 GND 108 GND

37 DQ8 AH2 J1_37 109 A9 AA5 J1_109

38 DQ40 AH3 J1_38 110 BA1 Y4 J1_110

39 DQ9 AG2 J1_39 111 A10_AP Y2 J1_111

40 DQ41 AH4 J1_40 112 A11 AC4 J1_112

41 DQ10 AF2 J1_41 113 3.3V

42 DQ42 AG4 J1_42 114 3.3V

43 DQ11 AF1 J1_43 115 DQMB2 Y3 J1_115

44 DQ43 AF3 J1_44 116 DQMB6 W2 J1_116

45 3.3V 117 DQMB3 L1 J1_117

46 3.3V 118 DQMB7 M4 J1_118
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DIGILAB SX - Stratix Prototyping Board
47 DQ12 AE2 J1_47 119 GND

48 DQ44 AE4 J1_48 120 GND

49 DQ13 AE1 J1_49 121 DQ24 Y5 J1_121

50 DQ45 AD3 J1_50 122 DQ56 V3 J1_122

51 DQ14 AD2 J1_51 123 DQ25 AB5 J1_123

52 DQ46 AD4 J1_52 124 DQ57 W5 J1_124

53 DQ15 AC2 J1_53 125 DQ26 W3 J1_125

54 DQ47 AC3 J1_54 126 DQ58 W4 J1_126

55 GND 127 DQ27 AD5 J1_127

56 GND 128 DQ59 V5 J1_128

57 RFU AB2 J1_57 129 3.3V

58 RFU AB4 J1_58 130 3.3V

59 RFU AB1 J1_59 131 DQ28 AA2 J1_131

60 RFU AA3 J1_60 132 DQ60 L3 J1_132

61 CK0 AL15 CLK_DIMM1_61 133 DQ29 V2 J1_133

62 CKE0 V4 J1_62 134 DQ61 P5 J1_134

63 3.3V 135 DQ30 N5 J1_135

64 3.3V 136 DQ62 AB3 J1_136

65 RAS U1 J1_65 137 DQ31 M5 J1_137

66 CAS U5 J1_66 138 DQ63 L5 J1_138

67 W U2 J1_67 139 GND

68 CKE1 V1 J1_68 140 GND

69 S0 R2 J1_69 141 SDA K5 J1_141

70 A12 R5 J1_70 142 SCL J5 J1_142

71 S1 R1 J1_71 143 3.3V

72 A13_DSF P3 J1_72 144 3.3V

Tabelle 2: J1 - SODIMM 144 Connector Pinlist

Connector Stratix Connector Stratix

Pin Signal Pin Signal Pin Signal Pin Signal
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DIGILAB SX - Stratix Prototyping Board
Tabelle 3: J2 - SODIMM 144 Connector Pinlist

Connector Stratix Connector Stratix

Pin Signal Pin Signal Pin Signal Pin Signal

1 GND 73 NU V31 J2_73

2 GND 74 CK1 AL17 CLK_DIMM2_74

3 DQ0 AD28 J2_3 75 GND

4 DQ32 AA28 J2_4 76 GND

5 DQ1 J30 J2_5 77 RFU W30 J2_77

6 DQ33 L31 J2_6 78 RFU Y29 J2_78

7 DQ2 AC31 J2_7 79 RFU Y30 J2_79

8 DQ34 AA30 J2_8 80 RFU Y28 J2_80

9 DQ3 P31 J2_9 81 3.3V

10 DQ35 U27 J2_10 82 3.3V

11 3.3V 83 DQ16 AA31 J2_83

12 3.3V 84 DQ48 AB29 J2_84

13 DQ4 N27 J2_13 85 DQ17 AB30 J2_85

14 DQ36 AE27 J2_14 86 DQ49 AB28 J2_86

15 DQ5 Y27 J2_15 87 DQ18 AB31 J2_87

16 DQ37 AE31 J2_16 88 DQ50 AC29 J2_88

17 DQ6 P27 J2_17 89 DQ19 AC30 J2_89

18 DQ38 AA29 J2_18 90 DQ51 AC28 J2_90

19 DQ7 AB27 J2_19 91 GND

20 DQ39 V27 J2_20 92 GND

21 GND 93 DQ20 AD31 J2_93

22 GND 94 DQ52 AE29 J2_94

23 DQMB0 M30 J2_23 95 DQ21 AE30 J2_95

24 DQMB4 AD27 J2_24 96 DQ53 AE28 J2_96

25 DQMB1 AD30 J2_25 97 DQ22 AF30 J2_97

26 DQMB5 AC27 J2_26 98 DQ54 AF29 J2_98

27 3.3V 99 DQ23 AF31 J2_99

28 3.3V 100 DQ55 AF28 J2_100

29 A0 N30 J2_29 101 3.3V

30 A3 AD29 J2_30 102 3.3V

31 A1 P30 J2_31 103 A6 AG30 J2_103

32 A4 AA27 J2_32 104 A7 AG29 J2_104

33 A2 W27 J2_33 105 A8 AH30 J2_105

34 A5 J29 J2_34 106 BA0 AH29 J2_106

35 GND 107 GND

36 GND 108 GND

37 DQ8 R27 J2_37 109 A9 AJ30 J2_109

38 DQ40 J28 J2_38 110 BA1 AJ29 J2_110

39 DQ9 R30 J2_39 111 A10_AP AJ27 J2_111

40 DQ41 K29 J2_40 112 A11 AG28 J2_112

41 DQ10 E30 J2_41 113 3.3V

42 DQ42 N29 J2_42 114 3.3V

43 DQ11 F30 J2_43 115 DQMB2 AK29 J2_115

44 DQ43 N28 J2_44 116 DQMB6 AJ28 J2_116

45 3.3V 117 DQMB3 AK28 J2_117
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DIGILAB SX - Stratix Prototyping Board
Prototyping Headers

Headers J3, J3B and J3C collectively as well as J4, J4B, J4C and J4D 
form standard-footprint, mechanically stable connections that can be 
used as an interface to special-function daughter cards. An example 
would be the El Camino analog I/O module ANDILAB 76. The connec-
tors are compatible with Altera’s Santa Cruz and Santa Cruz long board 
prototyping headers. Headers of this kind can be found on Altera’s 
NIOS boards, as well as El Camino’s DIGILAB 1Kx208. Contact El 
Camino for a list of available expansion daughter cards that can be used 
with this header on the DIGILAB SX board. Another option is to design 
your own custom daughter card.

All I/Os of the prototyping header are directly connected to 
Stratix I/Os. Refer to the Stratix data sheet for what the 
maximum voltage and current is for I/O pins. In general, 
Stratix I/Os are not 5V tolerant.

46 3.3V 118 DQMB7 AH28 J2_118

47 DQ12 G30 J2_47 119 GND

48 DQ44 L28 J2_48 120 GND

49 DQ13 G31 J2_49 121 DQ24 AL28 J2_121

50 DQ45 P29 J2_50 122 DQ56 AJ26 J2_122

51 DQ14 J31 J2_51 123 DQ25 AK27 J2_123

52 DQ46 M28 J2_52 124 DQ57 AH26 J2_124

53 DQ15 K30 J2_53 125 DQ26 AL27 J2_125

54 DQ47 K28 J2_54 126 DQ58 AJ25 J2_126

55 GND 127 DQ27 AK26 J2_127

56 GND 128 DQ59 AH25 J2_128

57 RFU K31 J2_57 129 3.3V

58 RFU L29 J2_58 130 3.3V

59 RFU L30 J2_59 131 DQ28 AL26 J2_131

60 RFU M29 J2_60 132 DQ60 AJ24 J2_132

61 CK0 AH17 CLK_DIMM2_61 133 DQ29 AK25 J2_133

62 CKE0 P28 J2_62 134 DQ61 AH24 J2_134

63 3.3V 135 DQ30 AL25 J2_135

64 3.3V 136 DQ62 AF27 J2_136

65 RAS R31 J2_65 137 DQ31 AK24 J2_137

66 CAS V29 J2_66 138 DQ63 AG27 J2_138

67 W U30 J2_67 139 GND

68 CKE1 V28 J2_68 140 GND

69 S0 U31 J2_69 141 SDA AL24 J2_141

70 A12 W29 J2_70 142 SCL AH27 J2_142

71 S1 V30 J2_71 143 3.3V

72 A13_DSF W28 J2_72 144 3.3V

Tabelle 3: J2 - SODIMM 144 Connector Pinlist

Connector Stratix Connector Stratix

Pin Signal Pin Signal Pin Signal Pin Signal

�
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DIGILAB SX - Stratix Prototyping Board
The 3.3V expansion prototype connector interface J3 and J4 include:
� Stratix device general-purpose I/O signals

- J3 offers 40 I/Os
- J4, with it’s additional row offers 72 I/Os

� A buffered, zero-skew copy of the on-board OSC output
� An output of the Stratix phase-locked loop (PLL)
� Two Stratix device clock-inputs (for daughter cards that drive 

clocks to the Stratix device)
� A logic negative reset signal driven by

- Global reset push button
- Stratix INIT_DONE output if activated

� Two regulated 3.3V power-supply pins (500 mA total max load)
� 12V power supply directly from the standard PC power supply, if 

used
� Numerous ground connections

Prototyping Header J3 - Pinout

Tabelle 4: J3 - Prototyping Header Pinlist

Connector
Pin

Stratix Connector
Pin

Stratix

Pin Signal Pin Signal

1 AF14 RESET_N 2 GND

3 E3 PROTO1_A3 4 E2 PROTO1_A4

5 E5 PROTO1_A5 6 E4 PROTO1_A6

7 D3 PROTO1_A7 8 D2 PROTO1_A8

9 C3 PROTO1_A9 10 C2 PROTO1_A10

11 D4 PROTO1_A11 12 B3 PROTO1_A12

13 B4 PROTO1_A13 14 C4 PROTO1_A14

15 A4 PROTO1_A15 16 A5 PROTO1_A16

17 B5 PROTO1_A17 18 C5 PROTO1_A18

19 GND 20 D5 PROTO1_A20

21 A6 PROTO1_A21 22 GND

23 B6 PROTO1_A23 24 GND

25 C6 PROTO1_A25 26 GND

27 D6 PROTO1_A27 28 E6 PROTO1_A28

29 A7 PROTO1_A29 30 GND

31 C7 PROTO1_A31 32 B7 PROTO1_A32

33 D7 PROTO1_A33 34 GND

35 E7 PROTO1_A35 36 A8 PROTO1_A36

37 B8 PROTO1_A37 38 C8 PROTO1_A38

39 D8 PROTO1_A39 40 GND
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DIGILAB SX - Stratix Prototyping Board
Tabelle 5: J3B - Prototyping Header Pinlist

Connector
Pin

Stratix Connector
Pin

Stratix

Pin Signal Pin Signal

1 GND 2 VCC5V

3 E8 PROTO1_B3 4 A9 PROTO1_B4

5 B9 PROTO1_B5 6 C9 PROTO1_B6

7 D9 PROTO1_B7 8 E9 PROTO1_B8

9 A10 PROTO1_B9 10 B10 PROTO1_B10

11 C10 PROTO1_B11 12 D10 PROTO1_B12

13 E10 PROTO1_B13 14 T1,T2 PROTO1_B14

Tabelle 6: J3C - Prototyping Header Pinlist

Connector
Pin

Stratix Connector
Pin

Stratix

Pin Signal Pin Signal

1 VCC12V 2 GND

3 N.C. 4 GND

5 VCC3V3 6 GND

7 VCC3V3 8 GND

9 PROTO1_OSC 10 GND

11 AK16 PROTO1_CLKIN 12 GND

13 A14 PROTO1_CLKOUT 14 GND

15 VCC3V3 16 GND

17 VCC3V3 18 GND

19 VCC3V3 20 GND
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DIGILAB SX - Stratix Prototyping Board
Prototyping Header J4 - Pinout

Tabelle 7: J4 - Prototyping Header Pinlist

Connector
Pin

Stratix Connector
Pin

Stratix

Pin Signal Pin Signal

1 RESET_N 2 GND

3 E12 PROTO2_A3 4 B11 PROTO2_A4

5 C12 PROTO2_A5 6 D12 PROTO2_A6

7 A12 PROTO2_A7 8 B12 PROTO2_A8

9 D13 PROTO2_A9 10 E13 PROTO2_A10

11 B13 PROTO2_A11 12 C13 PROTO2_A12

13 E14 PROTO2_A13 14 G14 PROTO2_A14

15 D19 PROTO2_A15 16 E19 PROTO2_A16

17 B19 PROTO2_A17 18 C19 PROTO2_A18

19 GND 20 E20 PROTO2_A20

21 D20 PROTO2_A21 22 GND

23 C20 PROTO2_A23 24 GND

25 B20 PROTO2_A25 26 GND

27 A20 PROTO2_A27 28 E21 PROTO2_A28

29 D21 PROTO2_A29 30 GND

31 B21 PROTO2_A31 32 C21 PROTO2_A32

33 E22 PROTO2_A33 34 GND

35 C22 PROTO2_A35 36 D22 PROTO2_A36

37 A22 PROTO2_A37 38 B22 PROTO2_A38

39 D23 PROTO2_A39 40 GND

Tabelle 8: J4B - Prototyping Header Pinlist

Connector
Pin

Stratix Connector
Pin

Stratix

Pin Signal Pin Signal

1 GND 2 VCC5V

3 C23 PROTO2_B3 4 B23 PROTO2_B4

5 A23 PROTO2_B5 6 E24 PROTO2_B6

7 D24 PROTO2_B7 8 C24 PROTO2_B8

9 B24 PROTO2_B9 10 A24 PROTO2_B10

11 D25 PROTO2_B11 12 F25 PROTO2_B12

13 B25 PROTO2_B13 14 U28, U29 PROTO2_B14
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DIGILAB SX - Stratix Prototyping Board
Tabelle 9: J4C - Prototyping Header Pinlist

Connector
Pin

Stratix Connector
Pin

Stratix

Pin Signal Pin Signal

1 VCC12V 2 GND

3 N.C. 4 GND

5 VCC3V3 6 GND

7 VCC3V3 8 GND

9 PROTO2_OSC 10 GND

11 AK17 PROTO2_CLKIN 12 GND

13 T31 PROTO2_CLKOUT 14 GND

15 VCC3V3 16 GND

17 VCC3V3 18 GND

19 VCC3V3 20 GND

Tabelle 10: J4D - Prototyping Header Pinlist

Connector
Pin

Stratix Connector
Pin

Stratix

Pin Signal Pin Signal

1 GHD 2 GND

3 M27 PROTO2_D3 4 L27 PROTO2_D4

5 G29 PROTO2_D5 6 G28 PROTO2_D6

7 G27 PROTO2_D7 8 F31 PROTO2_D8

9 K27 PROTO2_D9 10 F29 PROTO2_D10

11 F28 PROTO2_D11 12 F27 PROTO2_D12

13 GND 14 GND

15 J27 PROTO2_D15 16 E29 PROTO2_D16

17 E28 PROTO2_D17 18 E27 PROTO2_D18

19 D30 PROTO2_D19 20 D29 PROTO2_D20

21 D27 PROTO2_D21 22 C30 PROTO2_D22

23 B29 PROTO2_D23 24 C29 PROTO2_D24

25 A28 PROTO2_D25 26 B28 PROTO2_D26

27 GND 28 GND

29 C28 PROTO2_D29 30 A27 PROTO2_D30

31 B27 PROTO2_D31 32 C27 PROTO2_D32

33 A26 PROTO2_D33 34 B26 PROTO2_D34

35 C26 PROTO2_D35 36 D26 PROTO2_D36

37 E26 PROTO2_D37 38 A25 PROTO2_D38

39 GND 40 GND
El Camino GmbH 12



DIGILAB SX - Stratix Prototyping Board
Clocks & Clock Distribution

The DIGILAB SX board can obtain a clock source from the on-board 
crystal oscillator and/or external clocks through tow SMA connectors. 

The SMA clock input connectors directly drive Stratix 
clock inputs. Refer to the Stratix data sheet for what the 
maximum voltage is on clock inputs.

The on-board oscillator is supplied with 5V DC and drives the Stratix 
device through a 3.3V clock buffer chip. The oscillator can be ex-
changed by the user. A 5V version was chosen because it is easier to 
purchase by the user and there are more frequency options available in 
5V technology. The DIGILAB SX has four SMA connectors used as 
clock outputs. Two outputs are from the on-board crystal oscillator, the 
two others from PLL5 and PLL6 respectively.
The prototyping headers J3 and J4 are each driven by both the on-board 
oscillator clock, as well as outputs from PLL6. The SODIMM connec-
tors are driven by PLL outputs. PLL6 can be operated in external feed-
back mode. Figure 3 shows a block diagram that details the DIGILAB 
SX clock distribution.

�

Tabelle 11: Clock Signals

Signal Name
Stratix

Signal Name
Stratix

Signal Pin Signal Pin

CLK_FDBK IO_(PLL6_FBP) AH15 CLK_FDBK IO_(PLL6_OUT2N) AJ17

CLK_OSZ1 CLK4P AL18 CLKIN_PROTO1 IO_(PLL6_OUT0P) AK16

CLK5P_IN CLK5P AJ18 CLKIN_PROTO2 IO_(PLL6_OUT3P) AK17

CLK_OSZ2 CLK14P A18 CLK_DIMM1_61 IO_(PLL6_OUT1N) AL15

CLK15P_IN CLK15P C18 CLK_DIMM1_74 IO_(PLL6_OUT1P) AK15

CLKOUT_PROTO2 CLK1P T31 CLK_DIMM2_61 IO_(PLL6_OUT2P) AH17

CLKOUT_PROTO1 CLK12P A14 CLK_DIMM2_74 IO_(PLL6_OUT3N) AL17

PROTO2_B14
CLK3P U29 PLL6_OUT0_N IO_(PLL6_OUT0N) AL16

I/O U28 PLL5_OUT1_P IO_(PLL5_OUT1P) B15

PROTO1_B14
CLK10P T1

I/O T2

LVDS_IN_CLK+ FPLL9CLKP AH1

LVDS_IN_CLK- FPLL9CLKN AG1
El Camino GmbH 13



DIGILAB SX - Stratix Prototyping Board
Figure 3: Clock Distribution
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Push Buttons

The board has four push-button switches (S1-S4), which the user can 
define as inputs to the Stratix device. Each push-button signal is defined 
as a logic 1 when unpressed; when pressed it becomes a logic 0. It is up 
to the user to implement de-bounce logic inside the Stratix device.

7-Segment Display

The DIGILAB SX has a 7-segment display that can be used as a status 
output device. It is up to the user to assign some meaning to every seg-
ment, including the decimal dot or display decimal digits using a decod-
er inside the Stratix device. The 7-segment display uses a common 
anode. Driving a logic 0 turns on the individual segments.

Tabelle 12: Push Buttons

Function
Stratix

Signal Pin

Push Button S1 KEY_S1 AH23

Push Button S2 KEY_S2 AJ23

Push Button S3 KEY_S3 AK23

Push Button S4 KEY_S4 AL23

Tabelle 13: 7-Segment Display

Function
Stratix

Signal Pin

Segment A SEG_A AL22

Segment B SEG_B AK22

Segment C SEG_C AJ22

Segment D SEG_D AH22

Segment E SEG_E AK21

Segment F SEG_F AJ21

Segment G SEG_G AH21

Segment DP SEG_DP AL20
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Serial Interfaces

The board contains two DB9 connectors (J5 and J6), which provide two 
bidirectional RS-232 serial I/O-interfaces. The board contains the trans-
ceivers, however the Stratix device must implement the logic controller.
By setting jumpers JP2 and JP3, a single RS-232 interface can be used 
through J5 including hardware flow-control (RTS, CTS). Alternatively 
when Jumpers JP2 and JP3 are not set there are two RS-232 interfaces 
available with no hardware flow-control through J5 and J6.

LVDS Interface

The DIGILAB SX supports one differential LVDS clock input that 
drives Fast PLL 9. For EP1S80 devices Fast PLL 9 only supports up to 
462 Mbps. In addition there are four differential LVDS data inputs 
available. The board also supports five differential LVDS outputs, all of 
which can be used as LVDS clock outputs. The Stratix dedicated SER-
DES logic is not supported. If required, custom SERDES logic should 
be implemented instead with standard logic elements (LEs). This is sup-
ported for data rates of up to around 400 Mbps. 

Any I/O pin within three pads of any high-speed differential 
I/O pins has to be input only to maintain an acceptable 
noise level on the VCCIO plane. Use the Show Pads view 
in the Quartus II Floorplan Editor to locate these pads. This 
can introduce limitations on the availability of other fea-
tures together with LVDS I/O.

Some of the LVDS signal names and LVDS connector 
names are inconsistent with the actual direction of the 
LVDS signal. Please refer to the column „direction“ in the 
following tables for correct signal directions.

Tabelle 14: Serial Interface

Function
Stratix

Signal Pin

J5 - TXD SER_TXD AK19

J5 - RXD SER_RXD AJ19

J5 - CTS / J6 - TXD SER_CTS_TXD2 AG19

J5 - RTS / J6 - RXD SER_RTS_RXD2 AJ20

�

�
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.

Reset Logic

The push button S5 can be used as a global reset. When pushed it will 
pull the RESET_N signal low. RESET_N is connected to the 
DEV_CLRN input of the Stratix device. Depending on option settings 
in Quartus II this input can be a dedicated, device wide reset or a general 
purpose user I/O. When acting as a device wide reset, a logic low on this 
input will reset the complete device, independent of any reset function-
ality in the FPGA design. When implemented as user I/O the push but-
ton can be used to drive a custom, low-active reset signal in the FPGA 
design.
RESET_N additionally goes to both prototyping headers J3 and J4. Fur-
thermore RESET_N can be controlled by the INIT_DONE output of the 

Tabelle 15: LVDS - Connector P2

Pin
Stratix

Pin Signal
Signal Name Direction Pin

1 LVDS_IN_1+
TX

AD8 2 GND

3 LVDS_IN_1- AC8 4 GND

5 LVDS_IN_2+
TX

AD7 6 GND

7 LVDS_IN_2- AC7 8 GND

9 LVDS_IN_3+
TX

AE7 10 GND

11 LVDS_IN_3- AF7 12 GND

13 LVDS_IN_4+
TX

AD6 14 GND

15 LVDS_IN_4- AE6 16 GND

17 LVDS_IN_CLK+
RX-CLK

AH1 18 GND

19 LVDS_IN_CLK- AG1 20 GND

Tabelle 16: LVDS - Connector P3

Pin Signal Pin
Stratix

Signal Direction Pin

1 GND 2 LVDS_OUT_1+
TX

G5

3 GND 4 LVDS_OUT_1- F5

5 GND 6 LVDS_OUT_2+
RX

F4

7 GND 8 LVDS_OUT_2- G4

9 GND 10 LVDS_OUT_3+
RX

F3

11 GND 12 LVDS_OUT_3- G3

13 GND 14 LVDS_OUT_4+
RX

F2

15 GND 16 LVDS_OUT_4- G2

17 GND 18 LVDS_OUT_CLK+
RX

F1

19 GND 20 LVDS_OUT_CLK- G1
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Stratix device. INIT_DONE is activated by setting an option in Quartus 
II. When activated the RESET_N signal is high before configuration, 
then driven low during configuration and released again when the 
Stratix device enters user mode. In this case RESET_N acts like a power 
up reset signal controlled by the Stratix device and released after suc-
cessful configuration.

Beware that the board might unintentionally be held in a 
reset state if both the INIT_DONE option is not used and 
the Quartus option „Reserve all unused pins as output, driv-
ing ground“ is selected. 

Configuration Both volatile and non-volatile device configurations are supported on 
the DIGILAB SX board. Use connector P1 to connect to a JTAG chain 
formed by an enhanced configuration device EPC16 (or EPC8/EPC 4) 
followed by the Stratix device. Any Altera download cable that supports 
3.3V I/O can be used to connect to the DIGILAB SX and download con-
figuration data or program the configuration device.
With data compression used, the EPC16 can hold one EP1S80 or 
EP1S60 configuration and up to two EP1S40 or EP1S30 configurations. 
The jumpers J6, J7 and J8 connected to the EPC16 device allow to 
switch between configuration pages for the EP1S40 and EP1S30.
Upon power-up the Stratix device will automatically try to start config-
uration with the data in the EPC16 device. To prevent configuration 
upon power-up press and hold S6 or set jumper JP9
After re-programming the EPC16, configuration can be initiated by a 
software command in Quartus II or MAX+plus II, by pressing S6 or by 
cycling the board power. Figure 4 shows the configuration setup on the 
DIGILAB SX board.

The configuration device can only be programmed with 
jumper JP1 set (write protection)

�

�
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Figure 4: DIGILAB SX configuration block diagram
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Jumpers and 

Test Points

This section lists available jumpers and test points on the DIGILAB SX.

Tabelle 17: Jumpers

Jumper Function Setting Description

JP1
EPC Write
Protect

set EPC configuration device can be programmed

open EPC configuration device protected

JP2, JP3 RS232
both set RTS/CTS available on J5

both open J6 available as secondary RS232 connector

JP4 IO_pullup
set I/O pull-ups disabled during configuration

open I/O pull-ups enabled during configuration

JP5 PORSEL
set 2ms power-on reset time

open 100ms power-on reset time

JP6, JP7, 
JP8

Page Select
default:
all set

Three input pins, PGM[2:0] select one of eight pages of the 
configuration files which configure the Startix. Only avail-
abe for small Stratix devices.

JP10 ATX Power On
set ATX power supply turned on

open ATX power supply turned off

Tabelle 18: Test Points

Test Pin Function Description

TP1
TP2

tempdiodep
tempdiodeen

Stratix FPGA - Temperature-Sensing Diode

TP3 PLL_ENA disables all PLLs when pulled low

TP4 CRC_ERROR monitor Stratix configuration

TP5 DEV_OE
After configuration, all user I/O pins are tri-stated when DEV_OE is 
low (only available if „Enable chip wide output enable“ is set to on in 
Quartus)

TP6, TP7,
TP8, TP9

GND
Ground
4 drill holes on the corners of the board
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