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Step 1.

Step 2.

Step 3.

Step 4.

Use Quartus I to design, compile, and simulate your digital system.

Enter your circuit into Quartus using schematic capture or VHDL. Make sure your main block
diagram or VHDL file is the top-level entity by selecting Project -> Set as Top-Level Entity from
the menu. Compile your project. Create a vector waveform file, prepare an input waveform, and
simulate your design.

Select the target device.

Select Assignments -> Device from the menu. From the Family box, select MAX7000S if
programming to the MAX CPLD or FLEX10K if programming to the FLEX FPGA. Note the
particular model of CPLD or FPGA you are using; select it from the Available Devices box.

Determine and perform pin assignments.

If you are using the FLEX FPGA, refer to Appendix A for pin assignment tables. The FLEX is
pre-wired to a bank of DIP switches, two push-buttons, and two seven-segment displays. The
pins associated with each switch, button, and display segment are tabulated in the appendix.

If using the FLEX and more 1/O capabilities are needed, refer to Appendix B for the pin
configuration of FLEX Expansion Header B, which provides a number of 1/O pins that can be
used to interface with other hardware. Note that not all Altera boards have this header soldered
on.

If you are using the MAX CPLD, refer to Appendix C for pin assignment tables. The MAX is
pre-wired to two seven-segment displays; the pin numbers associated with each display segment
are tabulated in the appendix. A number of 1/0 pins are also provided and can be connected to
DIP switches or push-buttons on the Altera board, or to external devices if necessary.

When you have decided how to assign pins, select Assignments -> Pins from the menu. At the
bottom of the Pin Planner window, select “Pins: all” as the filter. You may need to drag the
separator bar up to see the pin list. For each of your logical inputs and outputs, double-click the
Location field to drop a list of pin numbers, and select the pin number you'd like to assign to that
pin. Recompile.

Connect the device.
A set of jumpers above the MAX chip determines whether the FLEX or the MAX is being

programmed. Refer to Figure 1 for the correct jumper configuration for programming the FLEX
chip, or to Figure 2 for that of the MAX chip.
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Figure 1. FLEX jumper configuration Figure 2. MAX jumper configuration

Connect the Altera board to your computer's parallel port using the provided cable. Then, power
the board using the AC adapter.



Step 5. Program the device.

Select Tools -> Programmer from the menu. In the Programmer Tool, delete all device files in the
file list. On the left side, click Add File. If you are targeting the FLEX, choose the file with the
.sof extension that corresponds to your project; or, if you're using the MAX, choose the .pof file.
Check the Program/Configure box next to the device you are targeting.

Note the programming hardware specified in the top-left of the Programmer Tool. If it says “No
Hardware” or anything other than “ByteBlasterMV [LPT1],” click Hardware Setup. If
ByteBlaster on LPT1 is not listed, click Add Hardware and add a ByteBasterMV on LPT1. Make
ure it's now the currently selected programming hardware, and close the Hardware Setup window.
Select JTAG as the programming mode. Finally, click Start. The device will be programmed in
seconds.

Resolving JTAG-related errors

From time to time, JTAG-related errors occur upon programming a device. Following are a few
common causes of these errors.

The Altera board does not have power or is not connected to the computer's parallel port.
The jumpers on the Altera board do not correspond to the device being programmed.
The wrong device was selected in Quartus.

The wrong programming file was chosen.

One of the pin numbers you've assigned is reserved, or you've assigned the same pin
number to two different logical pins.



Appendix A. FLEX Pin Assignment Reference

Switch EPF10K20 Pin
FLEX_SWITCH-1 41
FLEX_SWITCH-2 40
FLEX_SWITCH-3 39
FLEX_SWITCH-4 38
FLEX_SWITCH-5 38
FLEX_SWITCH-6 35
FLEX_SWITCH-T 34
FLEX_SWITCH-8 33

Table 1. FLEX DIP switch pin numbers (from Altera reference)

Button | EPF10K20 Pin |
PB1 28
PB2 } 29

Table 2. FLEX push-button pin numbers

Digit 1 Digit 2

a8 8

Decimal Pomnt

Figure 3. Seven-segment display configuration (from Altera reference)

Display Segment Pin for Digit 1 Pin for Digit 2
a = 17
I 18
C = 18
d g 20
= 11 21
f 12 23
g 13 24
Decimal point 14 25

Table 3. FLEX seven-segment display pin numbers (from Altera reference)



Appendix B.
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Figure 4. FLEX éxpansion header locations (from Altera reference)

FLEX Expansion Header B Pin Configuration

Hole Number Signal/Pin Hole Number Signal/Pin
1 RAW 2 aND
3 Voo 4 GND
5 Voo B GND
7 Mo Connect & DIlES
9 nIz/a2 10 013210
11 DIa/2iz 12 CEV_CLR/Z0%
13 DEV_OE/213 14 DEV_CLE2/211
15 109 16 110
17 111 18 113
18 114 20 115
21 116 22 17
23 118 24 119
25 120 26 126
27 127 28 128
29 129 30 131
3 132 32 133
33 134 4 136
35 137 36 138
a7 139 38 141
38 142 40 143
41 144 42 146
43 147 44 148
45 145 46 151
47 152 48 153
9 154 50 156
51 157 52 158
53 159 54 161
35 162 6 163
a7 woo S8 EHD
55 woo g0 EHD

Table 4. FLEX expansion header B pin numbers (from Altera reference)




Appendix C. MAX Pin Assignment Reference

P1 P2 P3 P4
Outside Inside Outside Inside Outside Inside Outside Inside
75 76 12 13 23 34 54 L]
77 78 14 15 35 36 56 5T
T4 a0 16 17 a7 38 58 h9
a1 a2 18 19 39 40 &0 A1
83 84 20 21 41 42 62 63
1 2 22 23 43 44 6 65
3 4 24 25 45 46 65 67
5 6 26 27 47 48 68 69
7 8 28 29 49 50 70 71
9 10 30 31 51 52 72 73
11 X 32 X 53 X 74 X

Table 5. MAX prototyping header pin numbers (from Altera reference)

Figure 5. Seven-segment display configuration (from Altera reference)

Digit 1

Digit 2

a

Display Segment Pin for Digit 1 Pin for Digit 2
a L8 649
b 60 70
C 61 T3
d 63 T4
e 64 76
f 65 75
g 67 77
Decimal point 68 79

Table 6. MAX seven-segment display pin numbers (from Altera reference)




