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1 Altera Cyclone® IV 4CE115 FPGA device 2_Altera Serial Configuratiodevice EPCS64
3 _USB Blaster for programming 4 2MB SRAM

5 Two 64MB ORAM 6_8MB Flash memory

7_SD Card socket 8 4 Pushbuttons

9 18 Slide switches 10 18 Red user LEDs

11 9 Greeruser LEDs 12 50MHz oscillator for clock sources

13 24-bit CD-quality audio CODEC 14 VGA DAC with VGA-out connector
15 TV Decoderand T\+in connector 16 2 Gigabit Ebhernet PHY with RJ45

17 _USB Host/Slave Controller 18 RS-232 transceiver and8in connector
19 16x2 LCD module 20_PS/2 mouse/keyboard connector
21 2 SMA connectors fongernal clock 22 21 IR Receiver

23 One 40pin Expansion Header 24 One High Speed Mezzanine Card
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12V DC Power
Supply Connector
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USB Host/Slave 3 o - 3 o= R | (with Protection Diodes)
Controller -~ 5 & 2 .

Altera EPCS64 = d ! 4 A ; =g e g i§ HSMC Connector
Configuration Device . = |

Altera 60-nm Cyclone IV E
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SDRAM %2 SRAM FLASH

- IR Receiver

~

ALTERADE2 ! %z CoGoE way y =%0

A

+wiCaAl caCmiwE 0 CAT 0 AFERAD JEWAL 842) °+aviyafi wé ?
| o ACA %aCuC3 uABWV K \Chdiane I8° yjant Argday & ¢ %0
Yo pi ¢° pze@EAC-~
G s EE B3
1 I 1 1 | — ) i T 3 E 1

12C

A 1L
. EPM240
4+

-
LCD module X13
=eoses (R

SDRAM XS7

7-segment dlsplaﬁ X566

LED X227

ISRAM x4 Flash
xa?

Slide Switch X18
3 I 3 2 —————————— Adjustable Voltage Signal
$ ._ . l o

ALTERA DE2! %z + ((-Biii EE




1 FPGA device

1 Cyclone IV EP4CE115F29 device
1114,480 Les

1432 M9K memory blocks

13,888 Kbits embedded memory
14 PLLs

3 _Memory devices

1128MB (32Mx32bit) SDRAM
12MB (1Mx16) SRAM

18MB (4Mx16) Flash with &it mode
132Kb EEPROM

5 Clock

1 Three 50MHz oscillator clock inputs
1 SMA connectors

7_SD Card socket

9 Connectors

) 8 &CAV ¥¥k<z ¥%Ha ¢v € Yo

2_FPGA configuration

1 JTAG and AS mode configuration
1 EPCS64 serial configuration device
1 On-board USB Blaster circuitry

4 Switches and indicéors

1 18 slide switches and 4 pubhttons
118 red and 9 green LEDs
1 Eight 7-segment displays

6_Audio

1 24-bit encoder/decoder (CODEC)
1 Line-in, line-out, and microphone

8 Display
9 Provides SPI and-Bit SD mode for SD 16x2 LCD module

9 Two Ethernet 10/100/1000 Mbps ports

1 High Speed Mezzanine Card (HSMC)

1 Configurable 1/0O standards (voltage levels:3.3/2.5/1.8/1.5V)

T USB type A and B
1 40-pin expansion port
1 VGA-out connector

1 DB9 serial connector for R332 port with flow control

1 PS/2 mouse/keyboard
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i SOPC Builder Spstem
—)- Diesign Files
i AHDL File
Elock DiagramsSchematic File
EDIF Fil=
State Machine File
Syztemiferilog HDL File
Tl Script File
s wWerilog HDL File
i %WHOL File
- kermory Files
i Heradecimal (Intel-Farmat) File
Femory Initialization File
- “erification/Debugaging Files
- In-Spstemn Sources and Probes File
- Logic Analyzer Interface File

-

~&HDL Include File
- Block Symbol File
- Chain D egscription File

- Synopsys Design Constraints File
- Teut File
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'@File\.’iew Project Assignments Processing Tools Windo

0O =
Project Na
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Undo Ctrl+Z
Redo Ctrl+Y

Cut Ctrl+X
Copy Ctrl+C
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Delete Del
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Find and Replace

—+ GoTo.. Ctrl+G
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- X
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Tt ] eniose e

Insert Waveform Divider
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Using LEDs

There are 27 user-controllable LEDs on the DE2-115 board. Eighteen red LEDs are situated above
the 18 Slide switches, and eight green LEDs are found above the push-button switches (the 9th
green LED 1s in the middle of the 7-segment displays). Each LED is driven directly by a pin on the
Cyclone IV E FPGA: driving its associated pin to a high logic level turns the LED on. and driving
the pin low turns it off. Figure 4-9 shows the connections between LEDs and Cyclone IV E FPGA.

LEDRO LEDRO
ASK—\/\/\/— G19 | LEDGO

LEDR1 LEDR1
F19 LEDG1

LEDRZ | IS LEDG2
LEDRS . B Alﬂ'm LEDGS

% LEDG4
LEDGS
LEDGS

LEDGO

LEDG1

LEDR

LEDG2

2
LEDR3

LEDG3

LEDG4

LEDGS

LEDR14 LEDR14

7
FRFEER

LEDR15 LEDR15 LEDG6

7

LEDR16 LEDG7 LEDG7

LEDGS

LEDR16

Z

LEDGS8

LEDR17 LEDR17

Wy
VW
Wy
W
VW
Wy
Wy
Wy
Wy

P
2]
L

L

“

Figure 4-9 Connections between the LEDs and Cyclone IV E FPGA

DE2 * #W&AD COwWl EMT &EA " y

Using Pushbuttons and Switches

The DE2-115 board provides four push-button switches as shown m Figure 4-6. Each of these
switches 15 debounced using a Schmutt Trigger circutt, as mdicated m Figure 4-7. The four outputs
called KEY0, KEY1 KEY?, and KEY3 of the Schmitt Trioger devices are comnected directly to the
Cyclone IV E FPGA. Each push-button switch provides a high logie level when 1t 15 not pressed,
and provides a low logic level when depressed. Sce the push-button switches are debounced, they
are appropriate for using as clock or reset mputs m a cireut.
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Figure 4-8 Connections between the slide switches and Cyclone IV E FPGA

DE2 ! %ewitcle 6 Wi €201 EA " y

# YVAb VAAGIAE Ya v B 35 WA § Y-

VHDL wiz %0 w A & &1 1aEs-av CXECW e 0
+ Vit AV B i
+ ICHVEE 3ANI CAA Qg BAAE A C {




Altera ¢ iBBE ® %4z ¢V Y% %z Auwy %z

DE2! ¥z  Cayt WwiCEEeA ) WBVECCive v« ] @ CA%EAL WA
a4 CQUaluE ALTERA ¢ i %E FPgA %EWM EWE %z ¢ v %zC uWAZ w
Yélut By Az ¢aYEE
PEOF W ABCEER E %z °T éECawddA® Ax wiw%dsrwi é
ee @t HA{ Y EAO3 U 0] N &b b EwE O wi ¢ °
¢ \CHblzne 1§ 1 v Ayt AU-AE~%EE E Ry wihsdgdmgn®iEevee p ~
PCyAz v CERE36FE72CH WD © R

EE . . W

Select the family and device you want to target for compilation.
You can instal additonal device suppart with the Instal Devices command on the Tools menu.

Device family Show in "Available devices' kst

Family: |Cydone I - ] Package: ..ﬂm‘

- Pin count: Any

Speed grade; | Any

Target device

Mame filter:

Auto device selected by the Fitter
: | Show advanced de HardCopy compatible only &
@ Spedfic device selected in "Available devices' kst | EES e o py compatible or

Other: nya

Device and Pin Options...

Available devices:

Hame Core Voltage LEs User Ij0s Memory Bits Embedded multiplier 9-bit elements =
EP2C20F484C6 | L2V 18752 315 235616
EP2C20F484C7 LV 18752 315 239616
EP2C20F484C8 L2V 18752 315 239616
EP2C20F48418 | L2V 18752 315 239616
EP2C20Q240C8 | L2V 18752 142 239616
EP2C35F48406 L2V 33216 322 453840
EP2C35F484C7 | L2V 33216 322 433840
EP2C35F484C8 1.2V 33216 322 433840
EP2C35F48418 1L.2v 33216 322 4833840
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Migration compatibility Companion device =)

Migration Devices. .. HardCopy

0 migration devices selected Limit DSP & RAM to HardCopy device resources
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