> /NDER/A.
B T N

ur3 © 2004
wwk.altera.com

e et

Cycfone%—. "

! EMBEDDED SYSTEMS.
DEVELOPMENT KIT
WWW.Slscarp.com

- i 5 .: o[ Jvunreg_ssv
- P o a ] vunreg_+9v
ugs’ L - £ O : Jpglnl .
, . .« HiEie] - 3V
L v 1 e o 1!
PC1 CLK -
(o8

JP3
9 10

sl bbbl

Figure 1.1 The Altera UP 3 FPGA Development board
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Figure 1.2 The Altera UP 2 FPGA development board.
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Figure 1.3 Design process for schematic or HDL entry.
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Figure 1.4 Connections between the pushbuttons,
the LEDs, and the Altera FPGA.
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Figure 1.5a and 1.5b. Equivalent circuits for
ORIing active low inputs and outputs.
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Usze Exzting Project Settings ...

¢ Back | Mext > | Finizh Cancel

Figure 1.6 Creating a new Quartus Il Project.
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Figure 1.7 Setting the FPGA Device Type.
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Figure 1.8 Creating the top-level project
schematic design file.
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Figure 1.9 Selecting a new symbol with the Symbol Tool.




% Quartus Il - C:/your_project_directory/orgate - orgate ...
5 File Edit View Project Assignments Processing Tools  Window  Help
ﬁ orgate. bdf*

For Help, press F1

Figure 1.10 Active low OR-gate schematic
example with /O pins connected.



Table 1.1 Hardwired connections on the FPGA chips for the design.

UP 3 Pin Number

. UP 1 & UP 2 Pin Number
Connections

I/O Device Connections
PB1 62 (SW7) 28 (FLEX PB1)
PB2 48 (SW4) 29 (FLEX PB2)

LED 56 (D3) 14 (7Seg LED DEC. PT.)




% Quartus Il - C:/your_project_directory/orgate - orgate - [A...
& File Edit Wiew Project Assignments Processing Tools Window Help 5 X

Al + Caktegary: || Pin ﬁ Aall || Pin d} T|m|n-;|| * Logic Opkions

- |This cell specifies the pin name to which you want ko make an assignment,

>
) Edit: /|| PE2
To Locakion I} Bank I/ Standard General Funckion Special Function
1 £ rE1 PIN_ B2 4 LWTTL Column Lo LYDS71n
2 LWTTL
3 ENew = x L ATIEN
I
L4 >

Figure 1.11 Assigning Pins with the Assignment
Editor.
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Figure 1.12 Active low OR-gate timing simulation
with time delays.
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Figure 1.13 ALTERA UP 3 board showing
Pushbutton and LED locations used in design
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Figure 1.14 ALTERA UP 2 board with jumper
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Table 1.2 Jumper settings for downloading to the UP2 MAX and FLEX devices.

MAX FLEX
Do|(o|m D O@|e
Do(m|m Do|o||m
s I DEE @
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Figure 1.15 UP 2’s FLEX FPGA pin connection to seven-
segment display decimal point.



% Quartus Il - C:/your_project_directory/orgate - orga.. |
st File Edit Wiew Project Assignments Processing Tools  Window Help o

x
ENTITY orgate I3 Y
PORT il
(
PE1, PE:Z : IN STDh LOGIC:
LED : QUT STD _LOGIC

1:
END orgate:

Figure 1.16 VHDL Entity declaration text.



< Quartus Il - C:/your_project_directory/orgat... \:HE\E\

sbc File Edit Yiew Project Assignments Processing Tools Window Help

=

LIBERARY IEEE:
USE IEEE.STD LOGIC 1164.all;

ENTITY orgate I3
PORT
[
FE1, PE: : IN STD LOGIC;
LED : OUT STD LOGIC
1
END orgate:
ARCHITECTURE a OF orgate I3
BEGIN
LED <= NOT( NOT PE1 OF NOT PEZ ”
END &;

Figure 1.17 VHDL OR-gate model (with syntax error).



- Quartus Il - C:/your_project_directory/orgate - orgate - [orgate.vhd] |:||E|g|

=t File Edit View Project Assignments Processing Tools Window Help - 8 %
& Compilation Frepart ] 38 orgate.vhd I
LIERARY IEEE: Y
USE IEEE.3TD LOGIC 1164.all: —
ENTITY orgate I3
PORT
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END orgate;
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EEGIN
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4 Info; Processing started: Wed May 18 1001552 2005
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= a Errar: Cuartuz || Analyziz & Synthesis was unsuccessful. 1 enor, 0 warnings
Q Error: Proceszsing ended: Wed May 18 10:13:54 2005
.59 Ermor: Elapzed time: 00:00:02
8 [\ System J, P i
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For Help, press F1 lniz, calz4 B B | Idle MLIRA

Figure 1.18 VHDL compilation with a syntax error.



4 Quartus Il - C:/your_project_directory/orgate - org... |:||E|S|

sbc File Edit View Project Assignments Processing Tools Window  Help
module orgate (PE1, PBZ, LED):

input FPE1, PEBZ:
output LED:;

A Concurrent Assignment

endmocdnle

Figure 1.19 Verilog module declaration text.
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4 Quartus Il - C:/your_project_directory/orgate - org... EIEI
a | X

abc File Edit Wiew Project Assignments Processing Tools Window Help -
module orgate (PE1, PEZ, LED):

input FE1, FPEZ:
output LED:

assign LED = ! { ! PE1 | ! PEZ )

endmodule

Figure 1.20 Verilog active low OR-gate model
(with syntax error).
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Figure 1.21 Verilog compilation with a syntax error.



4 Quartus Il - C:/your_project_directory/orgate - orgat...

Figure 1.22 Timing analyzer showing input to
output timing delays.

B File Edit Wiew Project Assignments Processing Tools  Window  Help - X

.Y

Fegistered Performance  tpd ltsu ]tcl:u ]th ll:ustl:um Delaysl —
Slack | Required P2P Time | Actual P2P Time |From | To |
1IN/ Mone 10.072 ns PB2 [LED
2 |M4  |[Mone 9,812 ns PE1 |LED

W




% Quartus Il - C:/your_project_directory/orgate - orgate - [... E
@2 File Edit View Project Assignments Processing Tools Window Help - | & x

Device: EP1CEQ240CE
FRZ FRZ |Fme 10, LYTEp 00 0Ly m}
e mew%
IFme 10, oPokaDo L O

=] =

|Farv 19, LYT2pC 0 — O

2 |Pe+ 19, LVDEDO M — [

|Ree 10, VERE G O

E H
LED, LED |Fre 1)
2 IR 10, LVDHih
1P 18, LYDry

H

1
|Pe 00, TG = O
IR 10, WD 1 O

S

L]

il

L]
o
o

L]

H H ooo H ooo H ooo
m [ [E
1 i il 1}
goo gz EE og E
i i LE
E iii j
B -
< >
Fanln [2/2) <GaTo E quations [(1/1) Fan-Qut [1/1]
- FE1 [PET) (COMBOUT) @ inst3 (inst3] = PB2 & PB1, «@ LED (LED) [DATAIN]

5 PB2 [PE2) [COMBOUT)

Figure 1.23 Floorplan view showing internal
FPGA placement of OR-gate in LE and I/O pins
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Figure 1.24 ORgate design symbol.
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Figure 1.14 The Altera DE2 FPGA Development board
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Figure 1.15 The Altera DE2 FPGA Development board



