.| Quartus-II 13.0 A2

Verilog Compile, Synthesis &
Simulation



T Quartus II
1

B Altera(®ixl Intel)Q] FPGAZE 2|9t FPGA A AT E Q0]
B AA Y= VerilogHDL, VHDL, AHDL, & = schematicZ A&
B Quartus IT v9 O]H
o S ZNL| T Simulation 715 E 8 ModelSim Al 7ts
» M Z2& FPGAO| L}t Simulation2 X|01X] 2
= Cyclone III7Z}X] X|$d (DE2, DE2-70)
B Quartus II v10, vi1

« P4 ZAutof| et Simulation2 ModelSim S Q|E EDA =31 &
ArEUHOF &

= Cyclone IVE X|94 (DE2, DE2-70, DE2-115 AI27Is)
B QuartusII vi2, v13.0
s WM ZHOZ Simulation X = v13.0 Al M%EH
B Quartus II v13.1 0]&, ®ix{ Quartus Prime 17.0
= Cyclone IVO|X FPGA X|10}X| 9+ (DE2, DE2-70 AL £71)

AR "T'}i-}.
£y T
FEo0% S AICH St
W &J

S/ HBE RS




g Quartus IIS O] 8T A/ i
]

m A
«» DZHE MY
« HA DrY(EAL V) 2
- HOY

B AlEd0]4
= A=EI0]/4 OFY TR (ZPEAL .vwf)
= AlEg|0]/A

B 39 EH
» TIHY UG
- O

B OI= ]2
= FPGA T2 2y

TR A MOkl

RS/ ATHEEHS







Main Quartus II display

File Edit View Project Assignments Processing Tools  Window  Help = Search altera.com a
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|Project Mavigator Fax |

& Compilation Hierarchy

1 1 | 3
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Task
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4 [ Compile Design D
> Analysis & Synthesis
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1 | 3

@ T <<Search>> -

Type ID Mes=age

am x|~

w
o
|
o 4
]
=

\_System '\ _Processing /

0% 00:00:00




File = Edit View Project

Assignments  Proces:

A }\ XI- 7 L] Mew... Ctrl+M
71' I UI‘ I = Open... Ctrl+0
‘ . = 1 Close Cirl++4
‘ - & Mew Project Wizard...
M Project 2H/d: File > New Project Wizard & oeenpropet.. o
&4 New Project Wizard *
Directory, Name, Top-Level Entity [page 1 of 5]
What is the working directory for this project?
Project OI E 8 |C:‘|,V|=_tri|c:g‘|,register : EE C\Verlloq |
What is the name of this project?
top mOdUIeOIEH.I- |regisher |
7F 7_" U I_ h 7.] O I What is the name of the top-Jevel design entity for this project? This name is case sensitive and must exactly match the entity name in the design file.
|= = A |regisher |
H I- Enl-x—l ?:I- Use Existing Project Settings...
a
1 Project2 directoryE HE & OIS 2™ yes
&3 Quartus T ‘ , S
Project directory “ci\werilog™ already contains a project. If the projects share the same
files, edits made while working on one project could affect the other project. Do you xEI —IE— XI-OI LI'EI'LI'E zg %)— O'"

want to select a different project directory?

[ es ] |[ Mo ] |

Project& directoryE H




e 2A 0 =71
il

B 7|E0| MALIY0| FHIH F0| DHUS £7}

' &g MNew Project Wizan

Add Files [page 2 of 5]

Select the design files you want to incude in the project. Click Add All to add all design files in the project directory to the project.
MNote: you can always add design files to the project later.

File name: E Add
File Mame Type Library Design Entry/Synthesis Tool HDL Version Add Al

Remove

Up
Down

Properties

Specify the path names of any non-default libraries.

< Back I| Next> || Finish || cancel || Hep

o) LallI et

PHREEREN
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- FPGA Device /1 EH
—1

m Family: Cyclone II / Device: EP2C35F672C6 (DE2) E=
EP2C70F896C6 (DE2-70)

B Family: Cyclone IV E / Device: EP4CE115F29C7 (DE2-115)

& Mew Project Wizard

Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.

LI' > O'" XI X'l 7 I' 1 You can install additional device support with the Install Devices command on the Tools menu.
5 o o Device family Show in 'Available devices' list
Family: || Cycone II " Package: Any '
Devices: | Al Pin count: Any =
Target device Speed grade: |Any -
() Auto device selected by the Fitter Mame filter: |
(®) Specific device selected in 'Available devices' list Show advanced devices HardCopy compatible only £
m Other: nja
k1
|  Available devices:
Name Core Voltage LEs User I/0s Memory Bits Embedded multiplier 9-bit elements PLL [
EPALMIFDAACS L2V BE4lb G2 1152000 S0 L] 18
B EP2CYOFS72CE 1.2V 63416 422 1152000 300 4 16
[l AL g Ua ] LoV f=lely Biu] T L1000 falt L0 ) T pis]
EP2C70FB36 1152000
EB2CIOFRSGCT 1.9y Ga4ls 527 1152000 300 4 18
EP2CTOFE96CE 1.2V 53416 622 1152000 300 4 15
s EP2CTOF8S6I8 1.2V 53416 622 1152000 300 4 16 W
< >
Companion device =)
T HardCopy:

Limit DSP & RAM to HardCopy device resources
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g EDA Tool 27
=1

B = [Next] 7194
n LRV AL20]|= Simulation E31 A7d — ModelSim-Altera

&) New Project Wizard b

EDA Tool Settings [page 4 of 5]

Spedfy the other EDA tools used with the Quartus II software to develop your project.

EDA tools:
Tool Type Tool Name Format(s) Run Tool Automatically
DemgnEnh’nyynﬂwems <Mone> - | <MNone:= - Run this tool automatically to synthesize the current design
Simulation <Mone > * | <Mone:= - Run gatedevel simulation automatically after compilation
Formal Verification <Mone > -
Board-Level Timing <MNone: -
Symbol <Mone = -
Signal Integrity <MNone -
] Boundary Scan <Mone = -

i

< Back Finish Cancel Help




‘. Project Wizard 2Ft& - Summary

&4 Mew Project Wizard *

Summary [page 5 of 5]

When you dick Finish, the praject will be created with the following settings:

Project directory: D:\werilogregister
Project name: register

Topdevel design entity: reqister

Mumber of files added: a

Mumber of user libraries added: a

Device assignments:

Family name: Cydone II
Device: EP2CTOF396C5
~| EDA tools:
T Design entryfsynthesis: <Mane > (<MNone =)
a1 Simulation: <Mone = (<Mone =)
Timing analysis: 0

Operating conditions:
Core voltage: 1.2V

Junction temperature range: 0-85 °C
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MA| oY ol
= = H —
p

B MO o -
= File > New> Verilog HDL File
B M OIECE K
= File > Save As
(default 0] =L projectO]E.vE %)

O M

| -

g register,v B
H AT EE a0tom 08 W e | 2[F

module register(clk, leoad, data, q):
input clk, load;
input [3:0] data;
output reg [2:0] g7

= always @ (posedge clk) begin

if (load)
g <= data;

[¥ e ST I I Y S T O By B

end
10 endmodule

&3 New

Mew Quartus II Project

¥ Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
Qsys System File
State Machine File
SystemVerilog HOL File

o Iy |
e CHpETheE

Verilog HOL File

VHDL File

% Memory Files
Hexadecmal (Intel-Format) File
Mermary Initialization File

* Verification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalTap II Logic Analyzer File
University Program YWF

% (Other Files

AHDL Indude File

Block Symbol File

Chain Description File

Synopsys Design Constraints File

Text File

Cancel Help
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wmp Compilation
=1

B Compile: Processing > Start Compilation  *

| -Qﬂ'! register.v B

n‘} Compilation Report - register m

|Tab|e of Contents

og

Tasks ngx|

Flowe: [Cumpilaﬁnn '] [Custumize... ]

Task
#  Compile Design
[= B Analysis & Synthesis
[+ = Fitter (Place & Route)
[+
[+
[+

¥ fAssembler (Generate programming fi

LA A N NN

# TimeQuest Timing Analysis
#  EDA Netlist Writer
Eﬁ Program Device (Open Programmer)

o) Lalle kil

PHREEREN

EE Flow Summary
5 Flow Settings

=5 Flow Non-Default Global Setting
=5 Flow Elapsed Time

=8 Flow 05 Summary

@ Flow Log

[ analysis & Synthesis

[ Fitter

\D Flow Messages

QD Flow Suppressed Messages
[ Assembler

[T TimeQuest Timing Analyzer

Flow Status

Quartus II 64-Bit Version
Revision Mame

Top-evel Entity Mame
Family

Device
Timing Models
Total logic elements
Total combinational functions
Dedicated logic reqisters
Total reqgisters
Total pins
Total virtual pins
Total memory bits
Embedded Multiplier 9-bit elements
Total PLLs

Successful - Tue Oct 31 11:37:55 2017
13.0.1Build 232 06/12/2013 SP 1 5] Web Editio
register

register

Cydone IV E

EP4CE115F29CY

Final

4/114,980 ( < 1 %)

0/ 114,480 (0 %)

4/114,480 [ < 1 %)

4

11/529{2%)

0

0/3,981,312 (0 %)

0/532(0%)

0f4(0%)
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T Simulation &H|
ul
B Waveform Ot A (ZHEFX}F .vwf)
= File > New > University Program VWF | &+ 41EH
(Vector Waveform File)

<

<

£

Mew Quartus II Project
Design Files
AHDL File
Black Diagram/Schematic File
EDIF File
Qsys System File
State Machine File
SystemVerilog HOL File
Tl Script File
Verilog HOL File
WHDL File
Memory Files
Hexadecimal (Intel-Format) File
Memary Initialization File
Verification/Debugging Files

In-System Sources and Probes File

Logic Analyzer Interface File
SignalTap II Logic Analyzer File
University Program YWF

Other Files
AHDL Indude File
Black Symbol File
Chain Description File
Synopsys Design Constraints File
Text File

Cancel

Help

&} simulation Waveform Editor - D-/verilog/register/register - register - [Waveform1.vwf] - O d
File Edit View Simulaton Help 5 Search altera. com |@
Bl % 0 4 )T E I EE 2 E o2 2 2 [k

Master Time Bar: L] » | Pointer: |14.}'8 ns |Interva|: |14.}'8 ns |S13rt: | |Er|d: | |

0 ps 160.0 ns 320.0 ns 480.0 ns 640.0 ns 800.0ns  960.0ns

Name Value at 1 i i | | |
Ops 1ps
4

- Edit > In
- Name &

*—

(

~

sert > Insert Node or Bus M| % -

E=
HOIM HHE Hw(RLER OIRAHE)

M Delete

Insert Mode or Bus...

Grouping

Reverse Group or Bus Bit Order

Radix

¥ :Eg[' Properties...
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e Simulation ¢l=

2 MY A

B Insert Node or Bus (Signal ~1EH)

Display gray code count as binary count

&4 Insert Node or Bus *
Mame: | | oK |
Type: INPUT - Cancel
Value type: | 9-Llevel -
Mode Finder...

Radix: Binary - H
Bus width: | 1 |

| Startindex: |[.'| |

Node finder0j| A
Node A EH

= L

Mamed: |= Filter: |Pins: all
Look in: |=
Modes Found:

Mame Type
E;. dk Input
& data Input Group
In_ data[0] Input
In_ data[1] Input
E;. data[Z] Input
|i:"'>_ data[3] Input
E;. load Input
% q Output Group
224 q[0] Output
%4 al4] Output
22 q[2] Output
%4 ql3] Output

Input Group
Input

Input

Input

Input

Input
Output Group
Qutput
Output
Qutput
Output




g Simulation Y= A2 FF HE
o1
B Grid X8 — 212 ZF WOt gridofl A O] 2 01 F

. X Delete Del | &4 Grid Size x
; 1

s

Insert r [ Base grid on time period

Value »

Period: | 10.0 | ns - B
Grouping 3 / 1
Reverse Group or Bus Bit Order cancel
Radix X
L ¥

rid Sizes - MIA0HAI: Grid O|9_|01|1\'|E AP HIL 7t

Set End Time...
afF A L
U sepoed ———— E MlA: Gridoj| A Bt A D EHI} TS
Snap to Transition o Edit View Simulation Help &y Seal
& Properties... X Delete Del 2 }@ "'-Ti "'-T.: i = Eﬁ?z
Insert g 14 72 e | Tnterval: |14 78 ne | Start: |nne
B }\I g 71 Ol E:I Value | b X Fordng Unknown (X) Ctrl+Alt+X
Grouping ¥ O Forcng Low (0) Ctrl+Alt+0
| Reverse Group or Bus Bit Order 1 i i
[Ed |t>Va I ue > ]-_g_ ] E = v. p . Fordng High (1) Ctrl+Alt+1
= Radix ¥ Z. High Impedance () Cirl+alt+Z
ll:_l-tl; OI’OI E‘ Grid Size }@ Weak Low (L) Ctrl+Alt+H
S e e v e Set End Time.... ¥H  weak High (H) Cirl+Alt+H
L ¥H ann KC f R INW
it e N — ErkH B shap wGnd oot Invert Cirl+Alt+
Snap to Transition %C  Count Value... Ctrl-+Alt+V
1&  overwrite Clock... Cirl+Alt+K
():l }\-" LI'I U_!'m &' Properties... W2 Arbitrary Value... Ctrl+alt+B
, ;I’=-l| _I:I;I:I_ E-I %-)I H % ﬂ < )@ Random Values... Ctrl+alt+R




T Simulation

7

m 23 RN
= clk },‘_E al

File Edit WView Simulation Help

L O M E

Master Time Bar: 1

olzi A

L

H —

&4 Clock

Base waveform on time period

data

B 0000

load BO

B WX

Qooo

LR

e

Period: |1[:|[:|.[:| | ns -
Offset: ||].[:| \ | ns
7 Search E||tEI"_ LimEaziat \ED >
INW }@ W& }@ P pd 2 || ot BT N
e : o = R Cancel
P/Pﬁlntewal: as6.53ns | Start: [ops | oo
0 ps 1EU.IU ns 32!2].'0 ns 480.IU ns E‘I«U.IU ns 0ns 'EIEU.I:: ns
0 ps

17



e Simulation @121 Al ZFmMxl - 2F(, 1
il
B 1-bit 3+ Y=
» US HZY EG MR S T AIE (0, 1, X, Z &= INV(HILH))

&€ Simulation Waveform Editor - D:/verilog/register/register - register - [Waveform vwf]#*

a

Pt

Fie Edit View Simulaton Help I Search altera.com |@
g Bl 0 M E N HE B NC B 2 MR kR mE A B
Master Time Bar: b | Pointer: |35.95ns | Interval: |36.95ns | Start: |280.0ns | End: |560.0ms |
N 160.0 ns 320.0 n=s 430.0 ns 540.0 ns 800.0ns  960.0ns
M Valus\at 1 1 1 1 1 1
ame
0ps
n_ ok BO
B > data B 0000 0000 :
L élu:uau:l BO \\
25 g B 000X \ 0K :
£ >
\ 0% 00:00:00
S Elu:uau:l B0 | |
25 g B XXXX l( XKXK .

18



‘. H = HA ! 'H o —Il—l Bx
ZF Ol =
B Vectorg} @1=d
b4 X=1 = = ' ' o
. U2 WZY I ME S [ES EE 2 (Arbitrary Value) > 9=
€4 Simulation Waveform Editor - D:/verilog/reqgister/register - register - [Waveform vwf]* — | X
File Edit View Smulaton Help 57 Search altera. coi L
_ &4 Arbitrary Value ¥
g E B M L NI E OB OKC R 2 MR MR e A & B
Arbitrary Value
Master Time Bar: 1 » | Pointer: Interval: |527.08 ns | Start: |44:||:|.|:| ns |End: 7
Radi: Binary -
0 ps 160.0ns 320.0 ns 480.0 ns 540.0 ns a0 ns
Name Value at I ! ! ! ! Mumeric or named value: | 1100 i -
0ps 0 ps
B clk BQ | oK Cancel
B > data B 0000 0000 X 1001 b 0000 ;
£ load BO |
Moo g B XXXX XXX /
< >
0%e 00:00:00
“& data B 0000 ‘k 0000 . % 001 | % o~ ¥ 0000 .
) o1 IOt il
ARHEESH 19




e Simulation A1 %

AN
=d HA

B UE AT I radix W (LR BL)

=« AT AEH S [Edit > Properties] MEH =

= Radix2 XA

Inzert Mode or Bus...
Grouping
Reverse Group or Bus Bit Order

Radix

g‘ Properties. .. /

| -

L

it E Hw=(REZ HE)0A Properties 41EH

Del

k

Value type:
Radix:

‘ k 0000 i 1001

b4 1100 b 0000

e

Mame:

Type:

Bus width:

[ ] Dizplay

€4 Mode Properties

| data

| [ ox
INPUT -
Cancel
S-Level
Binary -
Binary

Octal

Signed Decimal
Unsigned Decmal

Fractional

ASCII
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g Simulation AHITY

ol
m VWF OfQ A&

Sk

» [File > Save As] M| & ~EH

Save Vector Waveform File
HE 2R | register
* "
. db
EHED
= incremental_db
- output_files
HIEF 2HH
m
2l 22|
L PC
: At
HE&Z ( —!- o
<
OHE OIE(M:
OHE E&TE

> = By Er

SHT L 2%

200191010 2% 2. OIE 4
20191010 2% 1. I3 =0
2019-10-10 2% 1:.. It =0

>

|L|niver5it5.' Program WWE (= waf)

v Addfile to cument project

~l HEE) |
(=) Hs |

A
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yr Simulation

ul
B Simulation A|ZF

Simulation = Help S

Options
[ | [SImU|at|0n > Run Tlmlng SImU|at|0n] I}"'II'_I'}I\JQ l—:ﬂ;ﬁ Run Functional Simulation
& i ~ =¥ Run Timing Simulation
ﬁ. - DeVIceQI d€|8Y§ ﬂE:I UI-():I }\Igalolﬁ A Gener::emMndEISimTesﬁaenmandScript

» Functional Simulation : delay& 1 2{0tX| %S
B Simulation Zi}
« A &0 read-only OjYU = ‘H-d

&3 simulation Waveform Editor - [register.sim.wwi| (Read-Cnly)] — O >

Fle Edit View Smulation Help 57
| &8 O M Z KL E B ONC B 2 KR ER kY A ]8R

Master Time Bar: 1 ¥ | Pointer: Interval: |196.59 ns | Start: | |End: | |

Search altera.com | '.9

Ops 160.0 ns 320.0ns 480.0 ns 540.0 ns 800.0ns  960.0ns
Name Value at ] i i i ] ]
0ps 0 ps
i ldk BO | | |
s > data B 0000 pooo | ¥ 1001 | ¥ 1101 H 0000 .
I load BO | |
2> g B 000X § 0000 {1001y 1101 )
£ >

0% 00:00:00

22
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e Device A|™
ul
B Device X|H :
[Assignments > Device] Hl&+ E= T O0[0|2 < JEH
= Project 789 AlO]l AI730FA] S4A7L HAZ

DE2 : Cyclone II / EP2C35F672C6

Assignments | Processing Tools  Window  Help &y

T o o DE2-70 1 Cyclone II / EP2C70F896C6
4"  Device... k
.
=" Settings... Ctri+5hift+E s maies DE2-115: Cyclone IVE / EP4CE115F29C7
Device family Show in 'Available devices' list
r . ar - o
TimeQuest Timing Analyzer Wizard z romity: [ = | podage: [T -
€ F - . . o Devices: |All Pin count: Any -
i@t  Assignment Editor Ctrl+5hift+a
- - o Speed grade: | Any b
= 2 . arget device
%i#  PinPlanner Ctrl+shift+N | Name fiter: |
(O Auto device selected by the Fitter
Remowve .ﬁ.ssignments. - (®) specific device selected in 'Available devices' list S T e HardCopy compatible only - 2
i+ Back-Annotate Assignments... S Device and Pin Opfions...
—  Awvailsble devices:
Im|:u:|rt ASSIQI’IITIEI'ItS. ' l: 1 Name Core Voltage LEs User If0s Memory Bits Embedded multiplier 9-bit elements  *
1 O 1 EP2C50FE72I8 1.2V 50528 450 594432 172
Expl:lrt ASSIgnmentS' v m EP2C50U4B4Cs 1.2V 50528 294 594432 172
Azsi tG e | EP2C50U434C7 1.2V 50528 294 594432 172
SSIgnmen rDUpS. b EP2C50U434C8 1.2V 50528 94 594432 172
EP2C50U434I8 1.2V 50528 294 594432 172
- - - EP2CTOFG72CE 1.2V 58416 422 1152000 300
fi
g Ll:lgld_l:":k REgIDnS l" 'lllndDI'N Alt-"" EP2CTOFS72CT 1.2V 58416 422 1152000 300
EP2CTOFG72C8 1.2V 08416 422 1152000 300
. . A
% DESIgn Partltll:lns I"'lllndl:ll'rl'l 'ﬁ'lt-H:l g EP2CTOFG72I6 1.2V 58416 422 1152000 300
T EP2CTOF396C6 1.2V 68416 622 1152000 300 o
A PPV P < arnnnn . .
Migration compatibility Companion device =)
Migration Devices... HardCopy:
0 migration devices selected Limit DSP & RAM to HardCopy device resources
1| Ltl U r m OK Cancel Help

= —

LELETLE 24



T PinH® X|d
il

m o

HD X8
= [Assignment > Pin Planner] M| &

w

. EIHTOIi/I.‘_'HJE A8 F0l= CHAl compile UHOF ?:.*

HO ol
IN_2 gy

: A EH
=

HEpE L.H

File

5

¢

=2F

=<
S

m

R Q& el 008

W Fin Planner - D:/verilog/register/register - register - O *
Edit View Processing Tools Window Help ) Search altera.com @
Report mex [Nk iiiosio
Report not available . =3 P
Rt 28
- ,§oo o feieieniols
BeEd S:»gg §
= G' _
Lo
Groups Report
Tasks 3 x F
¥ Run Anal ~ g:'
~ | ZF Early Pin .
™ e ¥
< >
"% Named:| = w ([ | Edit:) 00 [ |Fi|ter: Fins: all -
=2
n Node Name Directior Tocation 10 Bank VREF Group Fitter Loc
M~n dk Input 6 B&_MNO PIN_T2
Input 6 BS5_M2 PIM_C15
" data[2] Input PIN_AB25 6 B&_M2 PIM_E15
'1>_ data[1] t PIN_AB25 6 B&_M2 PIN_A14
N data[0] Input PIN_AAZ3 6 B&_M2 PIN_G15
" load Input PIM_AC24 [ B&_MN3 PIN_H15
Ut g3 Output PIM_AJ4 3 B8_M3 PIN_E15
9t g3 Output PIM_AJS 8 B8_MN3 PIN_D14
2t g[1] Output PIM_AKS 3 B8_MN3 PIN_D15
4t g[o] Output PIN_AJS 3 B8_MZ PIN_B14
<<new node ==
=
o
=] € >
0% 00:00:00




Y Device Programming

ulll
B Cable HZA T [Tools > Programmer] I ~1EH

g | Tools Window  Help

~ Hardware Setup: USB blaster

-~ Kormome | (X200l device driverg A X|0HOF )
KR e Design space Explore - C:\altera\13.0sp1\quartus\drivers
EI} Iimé?uest Timing Analyzer

R "|'  Start: program fileg download

'5 @Chip Flanner (Floorplan and Chip Editar)
\ @ Desian Pantition Planner i

Meklist Yiewkrs

_rﬁ_ile Edit Processing Tools  indow

é:a Hardware Setup...| | Mo Hardware M ode: IJT.-'i‘-.E j Frogres:

SignalProbe Pins. .. - i ] Pragrarn/
I Fl St ile Device Checkzum Uzercode : |
@ Pragrammer - I Configure
gl oo | counter, sof EP2CYOFEY2 Q0606436 FFFFFFFF
:‘f{‘ Megaiizard Plug-In Managet. .. "
5] SOPC Builder deyl At Detect |
Tcl Scripks. ..
ki > Delete |
Cuskamize...
. & AddFie.. |
opkions. ..
| = |

License Setup...

FHEESH 26



T Altera DE2 board
=1 3

USB USB UsB Ethemnet
Blaster Device Hﬂsl Mic Line Line Video VGAVideo 10/100M
Port  Pori in in Out In Part Port RS-232 Pod
9 DC Power
amem—— t LI l I i i
27-Hz Oscillator : __ SRRV -
24-bit Audio Codet . i i q - T e :
Powar ONIOFF Switch ] dmp- PS(2 Keyboard/Mouse Port
VGA 10-bit DAC
USE HostiSlave Controller
TV Decoder (NTSC/PAL) Ethernet 10/100M Controller
Expansion Header 2 (JP2)

Altera LISB Blaster Controller Chipset
Altera EPCS16 Configuration Device < e

Pl i gl e e

i «—— Expansion Header 1 (JP1)

o Rl ig Pty

Altera Cycione |l FPGA
RUN/PROG Swilch for JTAG/AS Modes

16xZ LGD Module ‘-— 5D Card Slot

7-Segment Displays : T 8 Green LEDs

: I']— IrDA Transceiver

18 Red LEDs T
alplplplnlnlsgialnlal = . ] , _ .‘—EMhExlmnaICIunk
18 Toggle Switches td drdtatdt dndt dt gt gl LILIL ) : >
&
4 Debounced Pushbutton Switches
50-MHz Oscillator 8-MB SDRAM 512-KB 5RAM  4-MB Flash Memory
) A M| CH 8t ul

oS HEEEHEA 27
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" Block Diagram of DE2 board
13

50Mhz | 2T Mhz | Extin

USB 2.0 Host/Device I-‘—’ 4—" 16-bit Audio CODEC I
10/100 EthnmelF‘h‘r.‘HACl‘—’ —’I VGA 10-bitVideo DAC I

SD Card |-1—> i TV Decoder I

IrDAT i |-q——p C}'CIDHB I ——pl User Green LEDs (8) I

T ransceiver | serarean s
FPGA

Flash (1 Mbyte) |4—b 20 35 —’l UserRed LEDs (18) I
SDRAM (8 Mbytes) l-‘—. -—.-l 16x2 LCD Module I
SRAM (512 Kbytes) |-Q—-) 4—’-' P52 & RS-232Ports I

7-Segment Display (8) Toggle Switches (18)
Expansion Headers (2) k—-’- i ———{ Pushbutton Switches(4) I

EPCS16

UsB

Config Blaster

Device




T ) Toggle Switches

ul & DE2 DE2-70
| somaitome [epoapio | vesoipion | recapmne
SWD PIN_MN25 Toggle Switch[0] PIN_AA23
SW1 PIN_M26 Toggle Switch[1] PIN_AB26
SW2 PIN_P25 Toggle Switch[2] PIN_AB25 _]?--’;%m;;H
SW3 PIN_AE14 Toggle Switch[3] PIN_AC27 @l e
SW4 BIN_AF14 Toggle Switch[4] PIN_AC26 b
SW5 PIN_AD13 Toggle Switch[5] PIN_AC24
SWB PIN_AC13 Toggle Switch[E] PIN_AC23
SW7 PIN_C13 Toggle Switch[7] PIN_AD25
SWa PIN_B13 Toggle Switch[s] PIN_AD24
SW9 PIN_A13 Toggle Switch[9] PIN_AE27
SW10 PIN_N1 Toggle Switch[10] PIN_W5
SW11 PIN_P1 Toggle Switch[11] PIN_V10
SW12 PIN_P2 Toggle Switch[12] PIN_U9
SW13 PIN_TT Toggle Switch[13] PIN_T9
SW14 PIN_U3 Toggle Switch[14] PIN_L5
SW15 PIN_U4 Toggle Switch[15] PIN_L4
SW16 PIN_\1 Toggle Switch[16] PIN_L7
SW17 PIN_\2 Toggle Switch[17] PIN L8
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‘. Push Buttons & LEDs

DE2-70

KEYD PIN_G26 Pushbutton([0] PIN_T29 -
KEY1 PIN_N23 Pushbutton] 1] PIN_T25 dOb
KEY2 PIN_P23 Pushbutton[2] PIN_U30 ERa
KEY3 PIN_W26 Pushbutton[3] PIN_U29

LEDRD PIN_AE23 LED Red]q] PIN_AJ6 -
EOROLED S

LEDR? PIN_AF23 LED Red[1] PIN_ AKS e
LECRTLED G

LEDR2 PIN_AB21 LED Red[2] PIN_AJ5 LA
LEOHJLER R

LEDR2 PIN_AC22 LED Red[3] PIN_AJ4 |
LEDEILED &

LEDR4 PIN_AD22 LED Red}4] PIN_AK3 A

LEDRS PIN_AD23 LED Red]5] PIN_AH4

LEDRE PIN_AD21 LED Red]6] PIN_AJ3

LEDRT PIN_AC21 LED Red]T] PIN_AJ2

LEDRE PIN_AA14 LED Redfd] PIN_AH3

LEDRS PIN_Y13 LED Red]d] PIN_AD14
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wm LEDs (712)

DE2 DE2-70

LEDR10 PIN_AA13 LED Red[10] PIN_AC13 -
LEDR11 PIN_AC14 LED Red[11] PIN_AB13

| EDR12 PIN_AD15 LED Red[12] PIN_AC12
LEDR13 PIN_AE1S LED Red[13] PIN_AB12
LEDR 14 PIN_AF13 LED Red[14] PIN_AC11
LEDR15 PIN_AE13 LED Red[15] PIN_AD9
LEDR16 PIN_AE12 LED Red[16] PIN_ADS
LEDR1T PIN_AD12 LED Red[17] PIN_AJT7
LEDGO PIN_AEZ2 LED Green(] PIN_ W27
LEDG1 PIN_AFZ2 LED Green(1] PIN_ W25
LEDG2 PIN_W1% LED Green(2] PIN_ W23
LEDG3 PIN_V18 LED Green[3] PIN_ Y27
LEDG4 PIN_U18 LED Green4] PIN_ Y24
LEDGS BIN_UAT LED Green(5] PIN_Y23
LEDGE PIN_AAZD LED Green(é] PIN_ AAZT
LEDGT PIN_v15 LED Green(7] PIN_ AA24
LEDGSE PIN_Y12 LED Green(d] PIN_AC14
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/-segment LED

DE2

DE2-70

B oo o] o] o

HExOD PIM_AF10 Seven Segment Digit 0[0] PIN_AES —
HEXD 1 PIN_AB1Z Seven Segment Digit 0[1] PIN_AFS I 2
HE®D 2 PIN_AC12 Seven Segment Digit 0[2] PIN_AHS T ooP
HE®D 3 FIN_AD11 Seven Segment Digit 0[3] PIN_AD10

HEx0 4 PIM_AET1 Seven Segment Digit 0[4] PIN_AF10 D E2-70

HEXD S PIM_v14 Saven Segment Digit 0[5] FIN_AD11 HEXD_DP PIN_AF12
HEXD & PIN_\W13 Seven Segment Digit 0[5] PIN_AD12 HEX1 DP BIN ACAT
HEX10 PIN_\v20 Seven Ssgment Digit 1[0] PIN_AG1T3 HEX2_DP PIN_AC1Y
HEX1 1 FIN_v21 Seven Segment Digit 1[1] PIN_ AE16 |

HEx12 PIMN_W21 Seven Segment Digit 1[2] PIN_AF15 i

HEX13 PIN_Y22 Seven Segment Digit 1[3] PIN_AG1E :

HE®1 4 PIM_A&24 Seven Segment Digit 1[4] PIN_AETT

HEX15 PIN_AAZZ Saven Segment Digit 1[5] PIN_AFTT

HEX16 PIN_AB24 Seven Segment Digit 1[6] PIN_AD17

HEX20 FIN_ABZ2 Seven Segment Digit 2[0] PIN_AEY

HEX2 1 PIN_\22 Seven Segment Digit 2[1] PIN_AFT

HEx22 PIN_AC25 Seven Segment Digit 2[2] PIN_AHS

HEX2 3 PIN_AC2E Seven Segment Digit 23] PIN_AG4

HEX2 4 PIN_AB2E Seven Segment Digit 2[4] PIM_AB18

HEX25 PIMN_AB2S Saven Segment Digit 2[5] PIM_AB19

HEX2E PIN_Y24 Seven Segment Digit 2[5] PIM_AE19

32




DE2-70

T ] Clock & text LCD module [ samvane [ronvmna |

i_ DE2 CLE_238 PIN_E16

CLOCK_27 PIN_D13 27 MHz clock input CLK_50_2 FIN_D16
CLOCK_50 PIN_N2 50 MHz clock input CLK_50_3 PIN_R28
EXT_CLOCK PIN_P26 External (SMA) clock input CLK_50_4 PIN_R3

DE2-7O EXT_CLOCK FIN_R29

géaﬁééédéﬂ&é&égé

LCD_DATALD] FIM_J1 LCD Data[d] FPIN_E1 = :
LCD_DATAI] PIM_J2 LD Datal 1] PIN_E3 - 2 ¥ 16 DIGITAL
LCD_DATALZ] PiM_H1 LCD Data[2] FIN_D2
LCD_DATALZ] PIM_H2 LCD Datal3] FIN_D3
LCD_DATA4] FIM_J4 LCD Datal4] FIN_C1 -
LCD_DATALS] FIMN_J3 LCD Data[3] FIN_C2
LCD_DATALS] PlMN_H4 LD Datalg] FIN_C3
LCD_DATAT] PlM_H3 LCD Data[7] FIN_B2

LCO_RW FIM_F4 LCD ReadWrite Select, D = Wnite, 1 = Read PIN_F3

LCD_EM FIM_K3 LCD Enable FIN_E2

LCD RS PIM_E1 LD Command/Data Select, 0 = Command, 1 = Data PIN_F2

LCD_CM PiM_Ls LCD Power OMNAOFF FPIN_F1
LCD_BLON PlIM_K2 LCD Back Light ONICFF PIN_G3
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