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1 Introduction

Thank you for purchasing QuantumBase’ Level-up series QB-FPGA200EP2C Starter Kit. The FPGA kit has every thing you
need to start designing and learning with the powerful features of Altera® Cyclone II™ FPGA devices. The QB-FPGA200EP2C
Starter Kit allows you to implement your own designed digital circuit easily with minimal design overhead. Whenever you want to
learn about FPGA design, or have a specific design implementation to complete, the starter kit will jump-start of your own Cyclone
II™ efforts. The kit provides an Altera’s Byte Blaster II compatible QB-Altera-AT programmer, which supports Altera’s active
serial devices and JTAG devices.

Altera’s Quartus II is a state of the art software tool which allows coding, compilation and simulation of complex digital circuit
designs in a programmable logic environment, and the recent free version of Quartus II web edition can be downloaded from

Altera’s website http://www.altera.com/products/software/quartus-ii/web-edition/qts-we-index.html.

The SignalTap II Logic Analyzer, available with TALKBACK enabled, a software module in Quartus II, is a powerful system-
level debugging tool that captures and displays real-time signal behavior, allowing you to observe interactions between hardware
and software in system designs.The Quartus II software allows you to select the signals to capture, when signal capture starts, and
how many data samples to capture. You can use a QB-Altera-AT programmer we provide with to employ full features of the
SignalTap II Logic Analyzer. The Quartus II Web Edition is free for everyone regardless of its use. All the user has to do is enjoy it.

With Level-up QB-FPGA200EP2C Starter Kit, you can easily learn and enjoy designing, implementing, and system level

debugging of your own digital circuit
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2 Items in QB-FPGA200EP2C Starter Kit

QB-EP2C208BK main board
QB-Altera-AT ByteBlaster II compatible board
Male to male 25 pin parallel cable

<X X X

Male to female 9 pin serial cable
v' DVD (Datasheets, Manual, Tutorial, Quartus II 8.1 Web edition )
(Note: Please keep the QB-EP2C208-BK and QB-Altera-AT board away from conducting materials while they are powered.)

(Note: External 9VDC, 2.1mm coaxial plug, center positive and >0.45A output current adaptor should be used for this kit.)

(a) (b)
Fig 2.1 (a)QB-EP2C208-BK Main board (b)QB-ALTERA-AT ByteBlasterll




(Warning! Please reserve all unused pins as inputs, tri-stated by select this option on the Unused Pins tab of the Device & Pin
Options dialogue box, in order to prevent the circuit board from being damaged by unwanted short current between the DIP switch
and unused FPGA pins)

(WARNING! When the Extension Ports are not used in your design, please DO NOT touch them with any conducting materials.
Reserving all unused pins as inputs, tri-stated can be the good choice to avoid damages by unwanted short current. )

Please refer to the tutorial chapter for reserving unused pins as inputs

DIP switch

ON

Please DO NOT touch the pins

with any conducting materials!

Please keep the switches off
when the switches are not used
in your design.




3 Component Description of QB-FPGA200EP2C Starter Kit

Cyclone II EP2C50 in the -8 speed grade FPGA Device

Cyclone EP2C3Q FPGA device contain a two-dimensional row- and column-based architecture to implement custom logic. Column and row
interconnects of varying speeds provide signal interconnects between LABs and embedded memory blocks. The logic array consists of LABs, with
16 LEs in each LAB. An LE is a small unit of logic providing efficient implementation of user logic functions. LABs are grouped into rows and
columns across the device. EP2C5Q FPGA device has 4,608 LEs. M4K RAM blocks are true dual-port memory blocks with 4K bits of memory plus
parity (512 bits). These blocks provide dedicated true dual-port, simple dual-port, or single-port memory up to 36-bits wide. These blocks are
grouped into columns across the device in between certain LABs. The EP2C5Q device provides a global clock network and two PLLs. The gelobal
clock network consists of eight global clock lines that drive throughout the entire device. The global clock network can provide clocks for all
resources within the device, such as IOEs, LEs, and memory blocks. The global clock lines can also be used for control signals. The Cyclone €I1

PLL provides general-purpose clocking with clock multiplication and phase shifting as well as external outputs for high-speed differential 1/0

support.
Table 3.1 Cyclone II EP2C5Q Device Features
Logic Elements ( LEs ) 4,608 Phase Lock Loop Count ( PLL) 2
M4K RAM Blocks ( 4608 bits/block ) 26 Maximum user I/0O 158
Total RAM Bits 119,808
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OB-EP2C208-BK Main Board

Specification Description
FPGA Device EP2C5Q208CS8 (default) Altera Cyclone II FPGA Device ( upgradable to EP2C8Q208CS8)
Configuration EPCS1 (default) Altera Configuration ROM(Active serial mode) (upgradable to EPCS4)
Clock 50MHz Main Clock 50MHz external clock is supplied to the CLK2 port of the FPGA device
LCD 16 x 2 Character LCD Detachable character LCD
LED 8 LEDs 8 LEDs
FND 4 Digits 4 Digit Numeric Displays
Keys 4 Tactile switches User defined Keys
DIP Switch 8 bit DIP Switches User defined switches
Extension I/0 34pin Extension Port 90 user 10, 6 of GNDs, 6 of 3.3V outputs
Power 5V,3.3V,1.5V DC Power -—

OB-ALTERA-AT ByvteBlasterll

Altera’s Byte Blaster II compatible QB-Altera-AT programmer supports Altera’s active serial devices and JTAG devices such as
Cyclone, Cyclone 11, Stratix, Stratix II, EPSCX, and EPCX devices.
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RS-232
Connector

QB-EP2C208-BK Main Board
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LCD Back Light

qD‘
J- |

———

[=]8

FND —

50MHz
Oscillator —]

PG

o

- [ 1} . - \
B ea(s
1L B~
HE

Connector

——Power S/IW

Power
L— Indicator

<— JTAG port

Active Serial
Rom Conf. Port

— N\

Dip SIW —
Tactile SIW ——
. Q B

Fig 4.1 QB- EP2C208-BK Baord Layout
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Board Installation

+—9-
9V DC Power ‘

EP2C5Q208 cyclone device

IR CETY TN R

®

W A2AM-0 09/00
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JTAG communication port for the

Parallel cable connector for
the communication between
PC and QB-Altera-AT Byte
blaster 11

Active serial device
communication port for
EPCSI1 configuration ROM
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Kyes

4 tactile switches for keying in are installed with a 10 kohm pull up resistor as shown Fig 4.3. Thus the default values at the FPGA

pins connected to the keys are “Logic High.” Pressing a key down changes the value into “Logic Low.”

VDD VDD VDD VDD

—%’ (Pin# 69)
(Pin# 68)
l (Pin# 67)

. dodoI

FPGA

KEY1 KEY2 KEY3 KEY4

Fig 4.3 Tactile Switches




DIP switch

Another keying-in device installed is an 8 pole DIP switch, which would be helpful to set fixed parameter of a designed digital
circuit. When the switch is on, the FPGA pins connected shows it value as “Logic high”.

(Warning! When the DIP switch are not used in your design, please keep all the 8 switches off, or reserve all unused pins as inputs,
tri-stated by select this option on the Unused Pins tab of the Device & Pin Options dialogue box, in order to prevent the circuit

board from being damaged by unwanted short current between the DIP switch and unused FPGA pins)

FND(4 digit numeric display)

Fig. 4.4 shows internal component connection of the installed FND of 4 digit numeric display.

coMmi com2 coms com4
| |

|
NV
@ g *%]ﬂﬂﬂf]ﬂi ***K%%]ﬂf *]ﬂf%ﬁ]ﬂﬂf ]F*]ﬂf A

- =

ab cdef gdp
(a) (b)

Fig 4.4 Internal component connection of the FND




As shown in Fig. 4.4, COM1, COM2, COM3, and COM4 are the digit selection ports connected to the cathodes of LEDs for each 4
digits. In addition, a, b, c, d, e, f, g, and dp ports are the segment selection port of a digit, which are connected to the anodes of the
internal LEDs. By scanning COM1~COM4 ports with proper duration and frequency, 4 different digits can be simultaneously
displayed.

As shown Fig. 4.5, SEGa~g and SEGdp ports of the FNDs are connected through resistor arrays to limit the current flowing through

the segments.

-5

Currenl 51
Mindule

Targel FPGA R urray Diviver AITa Y

COMBFRDR CORIFSIE

LRLAET T REY| TN -4 D::.c COMI1-4

AR ML)

SEG{ab-g.dp) SEGiab.~g.dp)

abedoel gdp

(a) (h)

Fig 4.5 Simplified Block diagram between FPGA and the 4 digit numeric display




LEDs

The QB-EP2C208-BK main board comes populated with 8 discrete indicator LEDs, which are connected through 330 ohm resistor
array to the FPGA ports. Asserting port will turn the connected LED on.

Power Block

The QB-EP2C208-BK has 3 regulator group which supply 1.5V, 3.3V, and 5V from a wall mount type 9VDC/500mA power supply
respectively.(US or Asian/European model, depending on which was ordered) When the power are supplied to the QB-EP2C208-
BK board properly, the power LED at upper right of the main board stays on.

Extension Port (EXTA, EXTB, EXTC)

Three 34-pin extension port groups, named EXTA, EXTB, EXTC are placed on top, right, and bottom sides of the QB-EP2C208-
BK main board. All pin headers of the extension port are placed on 0.1 inch spacing to allow the use of standard prototyping
module with the QB-EP2C208-BK. As shown in Fig. 4.6, among 34 pins of each extension port group, 2 pins are assigned to GND,
and the additional 2pins 3.3VDC power. A user should note that total power dissipation of the prototyping module must not exceed
150mA

(WARNING! When the Extension Ports are not used in your design, please DO NOT touch them with any conducting materials.

Reserving all unused pins as inputs, tri-stated can be the good choice to avoid damages by unwanted short current.)
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(WARNING! Do not directly connect 5V devices to the QB-EP2C208-BK extension pins. See the Cyclone device handbook, which

can be downloaded at http://www.altera.com/literature/hb/cyc2/cyc2_ciiSvl.pdf, for proper connection method.)

(WARNING! Improper connection to the extension ports may cause serious problem to the main FPGA device.)

EXTALO1:30] EXTBI01:30] EXTCL01:30]
-
EXTAQ1] P 2 lexTB01 i 2 LexTcon i 2
EXTAD £ &7 EXTRO2 sﬂ (}4 foxrcoz £l &7
EXTAQS 4 hEXTBO3
ExTaos [ X0 o G}Eﬁ ExTcos 0 01
EXTADD
ShE—o o1 Fxinoe g DxIcos © O
| ExTAD7 E. — < © G
%T:US ;@ 9\-3 :; Egg e b gog o O
[EXTADS % E E
[EXTAIQ o G Lx1aln i - EXTC10 A e
EXTB FEXTC1
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:X A1T G EXTE18 XTC18 O &
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LEXTA19 1 feLu EX1820 hExTC20 © &7
FEXTAZ0 ;! EXTB21 I o4 hEXTC21 21, 42
T — e o ol ° 91
4 EXTB23 . T 2 4
[ExTa23 ey ol XTEZ4 O G xicha © &
LExTAZ4 EXTB25 2 =) G;B EXTC25 2 [
LEXTA2S 2, O GgE EXTB26 VCC3d pEXTC26 o G—
fEXTA2E EXTB27 2rn o4 EXTC27 27 E veess
[ExTAZ7 Fid B T EXTB28 [ exTcos o
|ExTA28 ¥ EXTB29 ey 0 XTC29 Z 30
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— 45 T HEADER34 - HEADER34
- HEADER34 T = =

Fig 4.6 Extension port configuration
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Serial Communication Port (USART)

9pin D-sub connector is installed for RS-232 communication between the Cyclone II FPGA device, as shown in Fig. 4.7.
(Note: You can see blinking light of the TXD and RXD diodes during communication. They are installed on the upper right side of
the QB-EP2C208-BK main board.)

MCU RS-232 Transceiver

RxD R20UT R2IN
RXDI(#42)

TxD T2IN T20UT
TXDI(#43 )

TD@#3)

9Pin D-SUB
( Female )

RD(#2)

Fig 4.7 Block diagram of the USART block




Character LCD

Supplied 16 X 2 character LCD with QB-EP2C208-BK board is designed to be detachable from the board. It can be controlled
through the three control line and 8-bit data bus. The LCD’s main controller is widely used LCD controller IC of S6A0069

(Samsung semiconductor) and is easy to use.

140 @13
(OXO) QA
Q0
(OXO)
(OXO) oK
Q0
2001

Fig 4.8 16x2 Character LCD Module

Fig 4.9 shows how to attach the LCD module to the QB-EP2C208-BK Cyclone II main board. As shown in Fig. 4.9 it can be easily
installed by just connecting the pin header at the left side of the LCD module to the pin header socket on the FPGA main board. In
addition, LCD back lighting is possible by just connecting a jumper cable between A & K marked pads and the pin header at the
upper right of the FPGA main board ( The jumper cable for the back light is not supplied in the kit)
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Please connect the pin
header of the LCD into the
pin header socket marked
“Char. LCD” on the FPGA
main board in order to use
the 16x2 character LCD

When you want to use
P LCD back light, you can
*\K wire these pads. (Note that
the only pads with the

T g o O same mark should be
= ., HH , connected each other.)
—
B O oo
(==L
=Q
-] IL] “lhm
[ ] m| mesesssssssssesss
“ w nom [ | B ™
W ’ BENEARE .
Saauns E",E:JTJ," CHEELE E H
) ERESER , L E:;_ = ::
g [‘f n'ﬁ::ELHHI]EE
T T T i g
ET OO
EHUFFEESR = EE i ?! i i ::
'= =- '= :!Eg ol I In Ll
IIrIri ‘ 1348534114050+ HHIN i
O L B W W w " + — 0

Fig 4.9 16x2 Character LCD Module Installation

Fig. 4.10 shows the connection scheme among the target FPGA, EXTB ports and the LCD. As shown in Fig. 4. 10, the control lines
and the data bus are shared by some of the extension ports of EXTB06 ~ EXTB16. Thus you should detach the LCD module from

NeaQ B
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the board when you need to use the extension ports freely.

( Pleaser refer to “Port MAP” in Chapter 5 for more connection details.)

FPGA EXTE porls Char. LCD
EXTBO6 RS
EXTBO7 RIW
EXTBO8 E
8 8
— EXTB[09:16] —~——oB[o:7]

Fig 4.10 Block diagram of the LCD connection among the target FPGA, EXTB ports and the LCD




Table 4.1 Character LCD’s timing

Mode Characteristics Symbol Min Typ Max Unit
E Cycle Time te 500 - -
E Rise / Fall Time fp. te - 20
) E Puise Widin (High, Low) w 230 - -
Write Mode R/W and RS Setup Time tsut 40 - ns
(refer to Figure-6) -
R/W and RS Hold Time thq 10 - -
Data Setup Time tsu2 80 - -
Data Hold Time ty2 10 - -
E Cycle Time te 500 - -
E Rise / Faii Time i, ie - 20
E Pulse Width (High, Low) b 230 - -
Read Mode -
T _. | R/Wand RS Setup Time tsu 40 - - ns
(refer to Figure-7)
R/W and RS Hold Time ty 10 - -
Data Output Delay Time tD - 120
Data Hold Time tDH 5 - -




Do S VIHA Y/
= A ViL A\
L tsut <« »
RW 1 VLt / ViLt
tw o] |, 1
g N
VIH1
E /] ViL1 xs T ViK1
,  tsu2 ]|, th2
tr —p le— - P >
ViH . L/ VIH1
DBO-DB7 VILT Valid Data ViLT
_ te N
Fig 4.11 Write Mode Timing Diagram
— AY SV T T L Y4
RS Mo A
" tsu - o th o
RIW + ViK1 -\VIH1
tw th
| tf
VIH1 /
E v N i ViLt
r—w PR
DBO-DB7 VSN vaidpata  Kvary
- VoL1 alid Lata A VoL
te

A

h 4

1IN QuantumBa

Fig 4.12 Read Mode Timing Diagram

22



There are some important registers, flags, and memory in the LCD module as shown below, and a user need to understand them.

v Busy Flag (BF) : When BF = “High”, it indicates that the internal operation is being processed. So during this time the
next instruction cannot be accepted. BF can be read, when RS = Low and R/W = High (Read Instruction Operation),
through DB7 port. Before executing the next instruction, be sure that BF is Low

v' Address Counter (AC) : AC stores DDRAM/CGRAM address, transferred from IR. After writing into (reading from)
DDRAM/CGRAM, AC is automatically increased (decreased) by 1. When RS = “Low” and R/W = “High”, AC can be
read through DBO ~ DB6 ports.

v' Display Data RAM (DDRAM) : DDRAM stores display data of maximum 80 X 8 bits(80 characters), but the LCD
module installed can display 16 characters by 2 lines. Fig. 4.13 shows the DDRAM address with respect to the character

location.

00 || 01 02 03 04 05 06 07 08 09 ([|OA ([ 0B || OC || OD || OE || OF

40 41 42 43 44 45 46 47 48 49 ||4A || 4B || 4C || 4D || 4E || 4F

Fig 4.13 The character location v.s DDRAM address(default)
v Character Generator ROM (CGROM) : CGROM has 204 character patterns of 5 x 8 dots, and 32 character patterns of 5 x
11 dots as shown in Table 4.2.
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v Character Generator RAM (CGRAM) : CGRAM has up to 5 x 8 dots, 8 characters. By writing font data to CGRAM, user

defined characters can be used.

Table 4.2 Stored character sets

ooop  |=omaM B alfF e —| P S| p
o | @ | T 1|RA[Aa = |P|F 4 aqg
oo | @ | |2 |B(E|bF| Tl |4 g8
w1 | w | W |3 |C|Slcsa |2 T[E=]e
o100 o | F (4 |D[T|(dL|~ |T|F|F H s
B101 w |+ | o [E[Ufeul=-[FF 2]=C
0110 o | & |6 |FIUF w3h Z(3 Fl =
0111 w |7 (G| D= |F| 2> g o
1000 o | Ll HIAR =42 [T x
1001 @ | AN T[] I:I
1010 o || 8 [T|EH =3 N]| L j F
1011 w |+ 3 |K|[|k|{|l+TEO" =
1o | @ | = | % |L[¥|L ] |+=[22 2 ¢ M
1101 o | = [=|M[I|m|¥|a|=Z]|™0 £ =
1110 m | - | = |H[AZ=3a|EE" R

| w |20 |o € 2" S

N QuantumBase 2%




Table 4.3 shows the instruction sets of the LCD Module. When you make a LCD control logic, please special care must be taken to

grantee the execution time requirements of each instructions.

Table 4.3 Instruction Sets of the LCD Module

_ Instruction Code Description Execution time
Instruction )
R/W | DB7 | DBG | DBS | DB4 | DB3 | DB2 | DB1 | DBO Instruction Code (fsoc=270kHz)
Write "20H" to DDRAM. and set
Clear Display 0 0 0 0 0 0 0 1] 1 DDRAM address to "00H" from 1.53ms
AC.
Set DDRAM address to "00H"
from AC and return cursor to its
Fetum Home 0 0 0 ] 0 0 0 1 ¥ | onginal position if shifted. 1.53ms
The contents of DDRAM are not
changed.
Assi ! ving directi
Eniry Mode ssign curs:u_r mwlng '"_“;E ion
Set 0 0 ] 0 ] 0 1 IFD | SH | and make shift of entire display 39us
enable.
Display Set display(D), cursor(C), and
OMIOFF 0 0 0 a0 0 1 D [ B blinking of cursor(B) on'off 39us
Conirol control bit.
N.Q 25




Set cursor moving and display
0 0 0 0 ] 1 S/IC | RIL X ¥ | shift control bit, and the direction, 39us
without changing DDRAM data.

Cursor or
Display Shift

Set interface data length (DL - 4-
8-t T
Function Set 0 0 0 0 1 oL M F X X bl bl_“' nun?be.rs ?fdlsmaf fne 30us

(N : 1Hine/2-ling), display font

type(F - 5 X 8 dots/ 5 X 11 dots)

Set CGRAM Set CGRAM address in add
© o | o | o | 1 |Acs|Ace|aca|acz|act |acp | SRR address in address 30,8
Address counter.

Set DDRAM Set DDRAM address in add

® 0o | o | 1 |Ace|Acs|Ace|aca|acz|act|aco|™® acaress n acdress 30,8
Address counter.

Whether during intermal operation

Read Busy or not can be known by reading
Flag and i 1 BF [ACE | ACS | AC4 | AC3 | AC2 | ACT [ ACD BE. The confents of address Ous

Add
ress counter can also be read.
Write Data to Write data into internal RAM
1 0 D7 D& D5 | D4 D3 | D2 D1 Do 43us
RAM (DDRAMICGRAM). H
Fead Data Read data from internal RAM
1 1 i) D D5 | D4 D3 | D2 D1 Do 43ns
from RAM (DDRAMICGRAM). "

(When an FPGA logic with checking the Busy Flag (DB7) is made, it must be necessary 1/2 fosc is necessary for executing the next
instruction by the falling edge of the 'E' signal after the Busy Flag (DB7) goes to "LOW".)
v Clear Display : clear all the display data by writing “0x20(space code) to all DDRAM address, and set DDRAM address
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to 0x00 into address counter. Return cursor to the original status,

v' Return Home : set DDRAM address to “0x00” into the address counter. Return cursor to its original site and return
display to its original status, if shifted. Contents of DDRAM does not changed

v' Entry Mode Set : set the moving direction of cursor and display. When I/D = “High”, cursor/blink moves to right and
DDRAM address is increased by 1. When I/D = “Low”, cursor/blink moves to left and DDRAM address is decreased by 1.

v Display On/Off Control : control Display(D), cursor(C), and Blink(B) ON/OFF 1bit register. When the bit is set, the
function is enable.

v Cursor or Display Shift : Shifting of right/left cursor position or display without writing or reading of display data.

v Function Set : 8bit data interface(DL=1), 2 lines(N=1), and 5x8 font(F=0) is recommended to be selected in using QB-
EP2C208-BK board. Please refer to SOA0069 data sheet on the document CDROM for more details.

v' Set CGRAM address : Set CGRAM address to AC.

v" Set DDRAM address : Set DDRAM address to AC.

v' Read BF & address : Read Busy Flag(BF) and address counter.

LCD Module initialization and Display Sequence

v/ Wait for the initialization of LCD Module( > 30ms) after system reset

v Perform Display On/Off Control command

n.Q B 21
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Perform Entry mode set command

Set DDRAM address(1st line)

Send character data to display in series (1st Line)
Set DDRAM address(2nd Line)

Send character data to display in series (2nd Line)
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5 Port MAP

FPGA Pin# | Board Connection FPGA Pin# | Board Connection FPGA Pin# Board Connection
Clock LED 68 KEY2
23 CLKO 35 LEDI1 (D1) 69 KEY1
27 CLK2 37 LED2 (D2) EXTA

131 CLK5 39 LED3 (D3) 70 EXTA30
132 CLK4 40 LED4 (D4) 72 EXTA29
UART 41 LEDS (D5) 74 EXTA28
3 TXD 43 LED6 (D6) 75 EXTA27
4 RXD 44 LED7 (D7) 76 EXTA26
FND 45 LEDS8 (D8) 77 EXTA25
5 SEGE DIP S/W 80 EXTA24
6 SEGA 46 DIP1 81 EXTA23
8 SEGF 56 DIP2 82 EXTA22
10 SEGB 57 DIP3 84 EXTA21
11 SEGG 58 DIP4 86 EXTA20
12 SEGC 59 DIP5 87 EXTA19
13 SEGDP 60 DIP6 88 EXTA18
14 SEGD 61 DIP7 89 EXTA17
30 FND4 63 DIP8 90 EXTA16
31 FND3 KEY 92 EXTAI1S
33 FND2 64 KEY4 94 EXTA14
34 FND1 67 KEY3 95 EXTA13

“FPGA pin #” column shows the FPGA pin number itself, and “Board Connection” column peripheral information which connected

to the FPGA pins at the same row. (Note: Installed SOMHz clock is initially connected to pin 27, CLK2.)
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(Continued)

FPGA Pin# Board Connection FPGA Pin# Board Connection FPGA Pin# Board Connection
96 EXTA12 133 EXTB22 164 EXTBO1
97 EXTAI1l 134 EXTB21 EXTC
99 EXTA10 135 EXTB20 165 EXTC30
101 EXTA09 137 EXTB19 168 EXTC29
102 EXTA08 138 EXTBI18 169 EXTC28
103 EXTAO07 139 EXTB17 170 EXTC27
104 EXTA06 141 EXTB16 (DB7) 171 EXTC26
105 EXTAO05 142 EXTB15 (DB6) 173 EXTC25
106 EXTA04 143 EXTB14 (DB5) 175 EXTC24
107 EXTAO03 144 EXTB13 (DB4) 176 EXTC23
110 EXTAO02 145 EXTB12 (DB3) 179 EXTC22
112 EXTAO1 146 EXTBI11 (DB2) 180 EXTC21

EXTB 147 EXTB10 (DB1) 181 EXTC20
113 EXTB30 149 EXTB09 (DB0) 182 EXTCI19
114 EXTB29 150 EXTBOS (E) 185 EXTCI18
115 EXTB28 151 EXTBO07 (RW N) 187 EXTCI17
116 EXTB27 152 EXTBO06 (RS) 188 EXTC16
117 EXTB26 160 EXTBO05 189 EXTCI15
118 EXTB25 161 EXTB04 191 EXTC14
127 EXTB24 162 EXTBO03 192 EXTC13
128 EXTB23 163 EXTBO02 193 EXTCI12

.(Note: The extension ports from EXTB06 to EXTB16 are shared by the character LCD control and data ports.)

.(Note: When you use EXTB06 ~ EXTBI16 ports for the LCD, please set the I/O standards of the pin as 3.3V-PCI so that it can

safely communicate with the 5V operated LCD module)
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(Continued)

FPGA Pin# Board Connection
195 EXTCI11
197 EXTCI10
198 EXTCO09
199 EXTCO08
200 EXTCO07
201 EXTCO06
203 EXTCO05
205 EXTC04
206 EXTCO03
207 EXTCO02
208 EXTCO1

* Power output ports for external circuits

Power Output Port Extension port
EXTA31, EXTA32, EXTB31,EXTB32
DC 3.3V EXTC31, EXTC32
GND EXTA33, EXTA34, EXTB33,EXTB34

EXTC33, EXTC34

.(Warning: The total current of external circuits using the power from the extension ports should not be exceeded 200mA, so that

the FPGA board can be protected from unwanted electrical damage)




6 Tutorial

Learning by example seems to be the best way to learn design and implementation procedures with Altera’s Quartus I and QB-

FPGA200EP2C starter kit. We are sure that you will learn the procedures easily just by following this tutorial.

Fist of all, please make sure if your QB-FPGA200EP2C starter kit have been installed properly as shown in Fig. 4.2. Secondly,
please check if Quartus IT Web edition has been installed on your PC. If not, please download up-to-date version of Quartus II Web
edition with free of charge from Altera’s web site as shown below;

http://www.altera.com/products/software/quartus-ii/web-edition/qts-we-index.html.

and then install it on your PC.

The 8.1 or later version of the Quartus II is supplied completely free and doesn’t need any license to work.

Now, you are ready to do it yourself with this tutorial.




Design Flow on Quartus II

1. Creating a Project

A 4

A

2. Make Design Files
(Schematic, vhdl, or verilog HDL)

A

\ 4
3. Compilation

Yes

Error?

No

A 4
4. Simulation

Yes

Error?

No

A 4
5. Programming & Verification

Fig 6.1 Simplified design flow on Quartus II Environment




Fig. 6.1 shows the design flow on Quartus II environment. In order to design new circuits on Quartus II, user should create a new
Project managing all the design files easily. The file extention of the newly created Project file is .qpf (Quartus II Project File).
After creating the new project, user can start to design his or her own ciruit by schematic, VHDL or verilog HDL. The file
extentions of the shematic, VHDL, and verilog HDL design files are .bdf, .vhd, and .v, respectively. Whatever you may choose
your design method among shematic, vhdl and verilog, the rest procedures such as compilation, simulation and programing

procedure are exactly the same.

Quartusll compilation includes synthesis, place and route(fitting), and timing analysis procedures. During synthesis, QuartuslI
analyzes the design files, optimizes the designed logic. After the synthesis, optimized logic is placed and routed on a user
specified FPGA and timiming analysis follows. After all the compilation process completes, device programming images, in the
form of Programmer Object Files (.pof ), and SRAM Object Files (.sof) are generated. Where the .pof is the file for programming
a configuration ROM and the .sof is the file for configurating a FPGA. If any error messages are found during the compilation

process, a user should go back to the first design stage, correct errors in his or her design file and recompile it.

After the successful compilation, a user can see how it works vertually by the simulation process. A user can make input vectors for
simulation easily by creating a Vector Waveform File (.vwf). The simulation results shows how the newly designed hardware would
response to the input vectors defined on the .vwf file. If the simulation results are exactly the same as a user expects, he or she can
verity the desinged hardware by programming FPGA or confgifuration ROM on the QB-EP2C208-BK board. Please refer to

http://www.altera.com/literature/manual/intro_to_quartus2.pdf for more details of the Quartus II software.
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6.2 A simple schematic design example
The tutorial in the section 6.2 shows a design procedure of a simple 2-input AND gate. The input and output device used in this

design are designated by red arrows in Fig. 6.3.1.

] mg_!r'—'ﬂ
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a0 10) pIeoq I y-ela) Y- 109Uto))

Fig. 6.2.1 The Key and LEDs used in this example
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6.2.1 Creating Your Own Project
Double clicking Quartus II web edition icon on your desktop starts the software tool. Fig. 6.2.1 shows the Quartus II graphical user

interface as it appears when you first start the software.

4, Quartus Il

Fle Edi View Project Assigrments Frocessng Inols Window Help

IHD@E§|£¥|;‘E\% T

Project Havigator sx

3 ou

Hrewa|Drr

Entity |
&y Compilation Hierarchy|

Quartus |l Softw

5 Downlc 4
Subscription Edit| Auto ystem Downlod8 Quartus® I
30-d Generation Using
SOPC Builder Software v.1

»View the Webcast

f 1L I =0 va } ¥
diyHisrarchy | B Files | 67 Design Uinits

= § QUARTUS II

| ek’ Tive (A .

SH.< | Version 8.1
- |
S =
7 PP ————— View New Quartus I
> pogsninglies) ® "\orormation
> L
O ter @

* [ Type | nessage |

System { Processing Jy Extralnfo i Info i Waming ), CiicalWaming i Enor |, Suppressed Ji Flag /.
Message: 1‘ ﬁl [Lozation

Messages

[ s TN ide [ [ [

Fig. 6.2.1 Quartus II graphical user interface
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In order to create your own project, choose File/New Project Wizard as shown in Fig. 6.2.2

Quartus 11
N Edit Yiew Project Assignments Processing Tools tindow Help

r 8| w @ |

D ew... ot U I Jxsees | o> ».7%"@{1)
& open... CHi+0 x
lnse: Crl+F4

T8 Onen Proect i+l Rhartus || Settware %}
Download <

Convert MAX+PLUS IT Project...
Save Project Automate System Downlo#d Quartus® Il
D-d a Generation Using Sota
SOPG Builder oftware v.1
»View the Webcast

H save Ciels | & n‘ U I = ‘ )

Save 4s...

Clasg Project

Save Current Report Section As,

] OUARTUS II

»
Create [ Lpdate | .
Expart... Version 8.1
Convert Programming Files...
K] Page Setup... 7 Vi artus.
o  files| ew New Qui n
[amning fles) @ Ve alEwgias

[& Print Preyiew |
& print... P 2
L ® Documentation

Recent Flles

Recent Projects

Exit Alt+F4

H

i |Message
zl 2

System | Processing J|, Estialnfo i Info i Waming , CiticalWaming J, Enor i Suppressed ) Flag [
| & [Cezaton e

[ T Tl ide |

ages

Stars the New Project Wizard

Fig. 6.2.2 Choosing File/New Project Wizard
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This invokes the “New Project Wizard:Directory, Name, Top-Level Entity” dialog box as shown Fig 6.2.3

New Project Wizard: Directory, Name, Top-Level Entity [page 1 of 5]

‘what iz the warking directory for this project?

|D.\temp\luluna|
What is the name of this project?
|luturia|

‘Wwhat is the name of the top-level design entitp for this project? Thiz name is case sensitive and must
exactly match the entity name in the design file.

|tutonal
Uze Existing Project Settings ...

< Back Next > | Finish | Cancel |

Fig. 6.2.3 The first dialog box regarding “New Project Wizard”

Type the directory name in the working directory box or select the directory with Browse(...). Type a project name you are to create
in the project name box. In the top-level design entity box, top level entity name should be shown and it should be exactly the same

was the entity name in the design file. Let’s fill in the 3 boxes as shown in Fig. 6.2.3 in this tutorial course and click Next..
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The Add Files page of the New Project Wizard appears. Since tutorial is a new project, there are no files to add to this project yet.

so just click Next.

MNew Project Wizard: Add Files [page 2 of 5] 3]

Select the design files pou want to include in the project. Click Add All to add all desian files in the
praject directon to the project. Mote: you can akways add desiagn files to the project later

Eile name: |
File name [ Tuwpe |Library_[Diesign ent/syp... | HOL wersion Add Al

< | >

Speily the path names of any non-default libraries Uy e,

< Back I Ment > I Finish Cancel

(a)

New Project Wizard: Family & Device Settings [page 3 of 5] EJ

Select the family and device you want to target for compilation

Target device
+ Specific device selected in ‘Availsble devices' list =

Ayailable devices:

Device ri‘ Show in ‘vailabls device list
Family: [Cpclane 11 - Package [are =]
Pin count -
Speed gr
" Auto device selscted by the Fitter ¥ Show advarced FEwEes

=
EF 405 26 2
EPZCHET 14418 26 2
EP2CBAF256IS 36 2
EP2C8F25608 8256 182 165888 36 2
EPZCaF25618 8256 182 165388 36 =4
EP2C80208C8 8256 138 165888 36 2 3
%
-
< Back I Mewut > Firnish Cancel

(b)

Fig. 6.2.4 (a)Add Files and (b)Family & Devices Settings pages of the New Project Wizard

Now the Family & Device Settings page of the New Project Wizard appears then. In the Family list, select Cyclone. In the Speed

grade list of the Filters group, select 8, and then select EP2C5Q208C8 in the Available devices box
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To accept the default setting for the remaining wizard prompts and create the project, click Next and Finish in turn. The project is

now created. The top-level design entity name appears in the Hierarchy tab of the Project Navigator window.

New Project Wizard: EDA Tool Settings [page 4 of 5] X Hew Project.Wizard: Summarypeaeisens] X

Diesign Ent/Sunthesis

Specify the other EDA tools - in addition to the Quartus Il software - used with the project.

-

< Back i Finish

Cancel

(a)

Project dirsctony:
D:/tempstutarial

Tealname: [ Nones = Project name: tutorial
[ | Top-level design entity: tutorial
= Mumber of files added: o
Mumber of user libraries added: 0
e Device assignments
Terlleiie: ‘<N0ne> j Family narne: Cyclone |1
Device: EP2CE50208CE
‘ J EDA bools:
o r Design entry/synthesis: <Nane>
Simulation: <Nones>
Timing Analysis Timing analysis: <None>
Tool name: | <Mones = Operating conditions:
‘ = Core voltage: 1.2
Junction temperature range: 0-85°C

< Back

‘when pou click Finish, the project will be created with the following settings:

I T Finish Y

Cancel

(b)

Fig. 6.2.5 (a)EDA Tool Settings and (b)Summary pages of the New Project Wizard
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6.2.2 Setting Unused pins

As mentioned in Chapter 2, users need to give care to unused pin status because the FPGA can be damaged seriously by

unintentional over current if both of the pin and a connected device are set as output and their output status are different from each

other. Reserving the unused pins as input and making it tri-stated is the very common method to address the problem. Thus users

can make the unused pins tri-stated by setting a option in Quartus II as shown below.

% Quartus Il -
File Edit View

Project Navigator

[=2=0-2=3

D:/temp/tutorial/tutorial - tutorial

Project Processing Tooks Window  Help

Ertity

% Timing Analysis Settings. ..

iy Cyclone I EP20502 7 EDA Tool Settings...

» o fg | Settings. Ctrhshift+E

EHierarchy | B Fies | & % Back-Annotate Assignments. ..

Classic Timing Analyzer Wizard. .,
Subscriptio i Automdte System 0 Quartus® Il

Generation Usin|
r

& ssignment Editor - CrlShift-+4 ;
SOPC Builde Software v&.1

% Pin Planner CrlShift+H
Remove Assignments. .

& pemate 4

»View the Webcast

[BlU o S

nments. .

Import

Flow: | Compilation EXport ASSignments...

QUARTUS'II

Task[d

Assignment (Time) Groups....

= W Compie De

& Tiring Closure Eloorglan Version 8.1

W Analysi

- Fiter [

B Logiclack Regions Window Alt+.

W Assemt S8 Desion Partiions Window  Alt+D

® View New Quartus Il
Information

W Classic Timing Analysis

B ED& Netist Wiiter |

v

@  Documentation

I ] ]

Type |Message |

System

ages———— - x ||

Frocessing Jy Extialnfo  Info )i waming J, Ciiicalwarning i Eror i Suppressed ) Flag /.

8 [Message
2 e

2| ®| [Cocation =l Lecate

Device Settings

[ Temw® | Idie i C 1A

Fig. 6.2.6 Selecting Assignment menu
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As shown in Fig. 6.2.6, choose Device... (Assignment menu). By clicking Device & Pin Options button as shown in Fig 6.2.7(a),
user can invoke Device & Pin Options dialogue box of Fig. 6.2.7(b). As shown in Fig. 6.2.7(b), select As inputs tri-stated in
Unused Pins Tab.

Settings - tutorial EJ Device and Pin Options

ol Woltage ] Fin Placemnent ] Error Detection CRC
E‘Engml Capacitive Loading ] Board Trace Madel 1 140 Timing
les i _ ity s
Litwaries Sielect the family and device you want to target for compilation Gereral | Corfiguration | Programming Files P Dual-Purpose Ping
Device
+ Operating Settings and Canditions B b A eeble e s st Specify device-wide options for reserving all unused pins on the device. To reserve
S Compiiation Erdeess Settings individual dual-purpoze configuration pinz, go to the Dual-Purpose Finz tab. To
+ EDADTunl oty Y E yelane |l » Package Ary - reserve other ping individually, use the Assignment E ditar.
H Analysis & Synthesis Settings . Pin count Ary = - -
# Fitter Settings 4 ‘ E Reserve all unused pin€C Es input tri-stated > LJ
) Timing Analpsis Settings Speed grade: |8 -
Assembler 1~ Target device [~ Show advanced devices
Design Assistant " Auta device selected by the Fitter r
signatleg |l Log nabeet & Specilc devics selected in vaisble devices' st
Logic Analpzer Interface
+ Simulator Settings o0 Device and Pin Options.
PowerPlay Power &inalyzer Settings
Ayailable devices:
User I/, FLL
142 i 2 =
wnom s 2 4 B
4505 P} 119006 2 Reserves all unused pins on the target device in one of 5 states: as inputs that are
8256 182 165828 2 tri-gtated, &z outputs that drive ground, as outputs that drive an unspecified signal,
8256 1082 165888 2 as input tri-stated with bus-hold, or a3 input fri-stated with weak pull-up.
EF2CBF25613 R 8256 182 165888 2 b
< | 3
Migration compatibility Yo £
Migration Devices Ca =1
0 migration devices selected i \ to HardCony devics resource
BReset

(a) (b)
Fig. 6.2.7 (a) Device Setting Window (b) Device & Pin Options dialogue box
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6.2.3 Create a New Schematic Design File
In this step you create a new schematic file called tutorial.gdf. this file is the top-level design entity of the tutorial project. Choose
File/NEW. When the Device Design Files tab of the NEW dialog box appears, select Block Diagram/Schematic File and click
OK.

New

Mew Quartuz [ Project
SOPC Buider System
Design Files

EDIF File
State Machine File
Systemierilog HOL File
Tel Script File
“Yerilog HDL File
WHDL File
Merary Files
Hexadecimal [Intel-Format) File
tdemony Initialization File
Yerification/D ebuaging Files
In-Systern Sources and Probes File
Logic Analyzer Interface File
SignalT ap Il Logic Analyzer File
Wector W aveform File
=1 Other Files
AHDL Include File
Block Symbal File
Chain Description File
Synopays Design Consgtiaints File
Text File

Cancel

Fig. 6.2.8 New dialogue box for creating new design file




In the invoked schematic editor as shown in Fig. 6.2.9, add 2-input AND gate, 2 input and 1 output pins by using the Symbol tool as
shown in Fig. 6.2.10(a) and Fig. 6.2.10(b).

4’ Quartus Il - D:/temp/tutorialftutorial - tutorial - [Block2.bdf]

[E] File Edic view Project Assignments Processing Tools Window  Help -8 x
DEL @ & futoral M @we T renon b & B 4 e
Project Navigator TE Block2.bdf ]
&y Cyolore I EPECE0203C0_| =
» o &
LA
Symbol tool
~ iy Hisrarchy [ B Files | @7 Design Units : G NG B e R s R B S s s
o = 2 Unthospnal Nede Tool,. = 0
Flaw: | Compilation ~|
TaskE [Tmecn OO
= P Compile Design | S Ty
H... v Linalysis & Synthesis
P Fitter (Place & Route]
P Assembler [Generate programmmghles]_
W Classic Timing Analysis
G- e EDA Metlist Writer 2
$ % < >
*|[ Type [Message
@
&\ System { Processing ,_Esbainfo J, Info Ji Waming }, Crtical Warning _J, Enior , Suppressed J, Flag
i [Messane [ =1
For Help, press F1 Idie

Fig. 6.2.9 Schematic Editor
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g

Libraries: Libraries:

B @ e L e L e || [Edddddsdedddddadsiediddaddad dodaadad dodd ddddd B @ e e Ll [Eddddssdsdddddadsediddaddad dodadtad dodd ddddd
B megafunctions B megafunctions LY LY LY LY LY
00 olhers HE ohers: [l
=6 primitives =6 primitives

BT bufer BT bufer gl gl g g gl
2 logic ol N | (1
LA andi2 B 0 W e
= T bt T
8 andd i |
A andd i i i i i i
B andb LEF output
LEE and8 HE storage
+EE band12 i
LA hand? e R | D | | (I

< | DRI s A S T e S e Wil

MName, MName,

and2 _] input _]

¥ Bepeatinset made ¥ Bepeatinset made il il s sl il

I I ol & g ki g i i

Jei 1l Jei 1l k]

Megawizard Plugdn Manager i i i i i

[ Concdl [ |20 111 I i

Megawizard Plugdn Manager
oK LCancel |

(a) (b)
Fig. 6.2.10 Symbol tool when (a) a 2-input AND gate, named and2, is selected

and (b) a input pin, named input, is selected.

After adding the components, make connection between the AND gate and Pins by using the Orthogonal Node
Tools shown in Fig. 6.2.9. Please refer to Quaruts Il hand book for more details about the schematic editor at
the Altera’s Website below;

http://www.altera.com/literature/hb/qts/quartusii_handbook.pdf
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Now 2-input AND gate design on the schematic editor finished as shown in Fig. 6.2.11. Save the file as tutorial.bdf.

4 Quartus Il - D:/temp/tutorialftutorial - tutorial - [tutorial. bdf]

] File Edit View Project Assionments Processing Tools Window Help -8 x
Delddg & L2} tutarial | BB G LA T R R
Project Navigator S X torial bk ‘
Entity [ ]
Cyclone Il: EP2C50208C8 @ :
L tutorial g :
A |
oQg |
19 |k
Al |
" yHierarchy [ B Files | & Design Lints o s
Tasks . x (i
Flowr |Eumpl\atmn ﬂ
Task @ [Timeca 1O
=1 # Compike Design &
W Analysis & Synthesis
W Fitter [Place & Route)
W Assembler (Generate programming files]
W Classic Timing Andlysis
P EDA Hatlist Witer 2
T = 2= = hd
¢ E < >
®[ Type [Message
w
:‘g’. System , Processing Extralnfo A Info j Waming Critical Warning Eror f\ Suppressed # Flag
#[Messae 2| ®l |
For Help, press F1 173, 273 dle

Fig. 6.2.11 Designed 2-input AND gate on the schematic editor




Now choose Processing/Start Compilation so that Quartus II makes full compilation of the .bdf file. If there are any errors, correct

errors and recompile it.

D@ & LYY

LA T L AR -RE- AL AR

Project Mavigator » BB CtrkL I
Enlity [ 2\ analyze Current File
&y Cyclone |l: EP2CE0208CE Start »
- # toial g Update Memary Initialization File
& compiation Report CtrhR
Start Compilation and Sinulation Ctrl+Shift+k
Generate Functional Simulation Netist
P Start Simulation CtrhH
1 Simulation Debug ’
dyHierarchy | B Files | &7 Desion Urits &b Simulation Report Chrl+Shift+R
- - E Campiler Toal
Flowe | Compilation
Y Simulator Taol
Task ﬂ Classic Timing Analyzer Tool
B P Comple Design £F Bowerblay Powsr Analyzer Taol
[ Analysis & Sunthesis

»

P Fitter [Place & Route]

W Assembler (Generate programming files)
»

»

Clagsic: Timing Analysis
ED#& Netlist w/riter

x| Type [Message

System /4 Processing Extralnfo A Info A ‘Waming Critical W arning Errar i Suppressed A Flag

sages

E‘Message: J J |

Starts a new compilation

H

Idle

Fig. 6.2.12 Make full compilation of the Processing menu
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“Full compilation was successful” message window appears when there are no errors in your schematic design.

0

IEEET o ofmm K/ @$s (8> Tk e

Praject Navigator X B woralbt | & Compilation Report - Flow s |

Entity B conpietonRepot
7 Cyclone Il: EF2050208C8 égmﬂgﬁnﬁzm e I
2 wtorial &g S Flow Summary
S Flow Sattings Flow Status Suceessful - Wed Feb 18 13:05:43 2009
SHE Flow Non-Default Global Settir | Quarus Il Version 3.1 Buid 153 10/28/2008 5J e Edition
S Flow Elapsed Tine Revision Name tutorial
g§ ;:za LOOSgSummary Topelevel Entity Name tutorial
S Analysis & Synthesis =l ficknc ]
S Fiter Device EP2050208C8
1 ] Assenbler Timing Models Final

&yHierarchy | B Files | & Design Units

8- quirements Yes
o gyl Quartus || () iy 1745080<1%)
Elore |Enmp\\alinn _'_J ‘4 ) ) binational functions 1/4808(¢1%)
\lf) Full Compilation was successful (3 warnings) M logic registers 0/4E08(0%)
Task & Time (-~ bre 0
+ E P Comple Design 0000 37142(2%)
W/ EP fnalysis b Synthesis o000 e 0
+ [~ Fitter Place & Route) 00:00: = TeTa ey bits 0/119908(0%)
' El-P bssembler [Generate programming fles)| 00:00: Embedded Muliplier bt lements 0/ 26(0%)
W B-W Classic Tining Andysis [ Total PlLLs 0/2(0%)
B I EDA Netst Wiiter &
=i | = i | B
x |Message ~
e Info:; Runming Ouartus II Classic Timing dnalyzer
Info: Command: quartus_tan --read settings_files=off --write settings files=off tutorial -c tutorial --timing analysis_only
Info: Longest tpd from source pin "b" to destination pin "c” is 10.884 ns
Info: Quartus II Classic Timing dnalyzer was successful. 0 errers, 0 warnings e
Info: Quartus IT Full Compilation was successful. 0 errors, 3 warnings o]
| >

% System (2] )\ P ing [50] | Extralnin J, Info(47) ), Waming 3] i CrlicalWaming J, Enior , Suppessed (8] i Flog /
B [Message Dof 104 2| ¥ [Cocation =]

For Help, press F1 | [CoR% [ die 1=
fd

55

Fig. 6.2.13 Captured image when the full compilation was successful
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6.2.4 Pin Assignment
Since there are no errors in your design now, you should assign FPGA pins to physically connected peripheral resources. In
tutorial.bdf, 2 input pins of a and b, and 1 output pin ¢ should be assigned to Key1, Key2, and LED1, respectively.

Referring to PORT MAP of Chapter 5, we can assign the input and output pins as shown in Table 6.2.1.

Table 6.2.1 Selected port map for this tutorial

FPGA Pin# Board Connection Pin Name in the Design
69 KEY1 a
68 KEY2 b
35 LEDI1 c

Next page shows the way to assign pins in the Quartus II software tool.
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Choose Assignment Editor (Assignment menu).

Quartus Il - D:ftemp/tutorialftutorial - tutorial - [Compilation Report - Flow Summary]

& Fie Edit View Project Ul Processing Tooks Window Help RS
D@ L@ S| ¥ e A r@ee o r v oo|n @0 4 e
Bins
HiatE N Ju ] Compilation Report - Flow §
Er 2? Timing Analysis Settings... Q tutorizlbaf I @ o 5 1
By Cyclone I EF2C502080 27 EDA Tool Settings. . %@ i galNot\cz |
2 el &g # Settings. .. CHHSHFHE | S5 Flow Summary
Hassic T and et SHEE Flow Settings Flow Status Successful - Wed Feb 18 13:05:43 2003
|ssic Timing Analyzer Jeardh. | SHER Flow NorvDefault Global Settr | Quartus |l Version 81 Buid 153 10/28/2008 5 web Edition
gg E:OW Z‘:DSSEH e Rewision Name tutorial
: low OF Summary 7
£ pin Plarner chr+shitsi | EHE Flowleg ;DD :EVE‘E"W e ::”ID:BI i
Remiwe Assigrments, . 51 Analysis & Synthesis Sl S
S it Devics EF2C50206C6
= " . 5] Assembler Tirning Models Final
dyHierarchy | B Fles | 47 De 1% Bark-Annotate Assignments... &EH01 Timing Analyzsr Met timing requirements Yes
Tasks Import Assignments. . Totallogic elements 174808 <1%)
Fow [Compision | Export Assignmerts... Total combinational functions 1/ 4808(< 1%
; . .
. Rpisis— . I?lecaltadlng\claglslals EM.EDEID Il
otal registers
j Elld Emz‘e‘f’es'i”s 8% Timing Closurs Floarplan Totalpine 3/142(2%)
Naly s
Y B Logiclock Regions Windaw A+ Total vitual pin 0
v 4 F‘"E'[F'GWEED oot e A0 Total memory bits 07113808 (0%)
isign Partitions Window
v B Aasembler | iltisill Ernbedded Muliplier Sebit slements 04 26(0 %)
v P Classic Tining Analysis 0000 Total PLLs 0/2(0%)
W EDé Netlist 'w/riter 3
< 4 [ >
x Type  |Message ~
D Info: Fuwming Quartus II Classic Timing knalyzer
L Info: Commend: quartus_tan --read_settings_files=off —-write_settings_files=off tutorial -c tuterisl --tining_analysis_only
b Info: Longest tpd from source pin "b" to destination pin "c” is 10.884 ns
b Info: Quartus IT Classic Tining Analyzer was successful. 0 errors, 0 varnings
Info: Quartus IT Full Compilation was successful. 0 errors, 3 warnings v
L & | ¥
&[\ System (2] A Processing (50 A Extra Infa Info (47) A “Waring (3] Critical Y arming Errar j\ Suppressed (5] 4 Flag
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Fig. 6.2.14 Choosing Assignments/Assignment Editor for the pin assignment
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Then the Assignment Editor appears with the Pin assignment category selected. In the Assignment Editor, double-click the To cell

and select the a input node name.

nment Editor]
@File Edt Wiew Project Assignments Processing Tools ‘window Help

DEEHE & tutatial e BB PR i k& B A e

Project Navigator . x
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This cell specifies the pin name to which you want ko make an assignment.,

- Double-click ta create a new assignment,
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For Help, press Fi Idle

Fig. 6.2.15 Select port in the Assignment Editor
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In the assignment Editor, double-click the Location cell and scroll down to select pin 69, an I/O pin.
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Fig. 6.2.16 Select a pin in the Assignment Editor
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Keep assigning remaining pins referring to Table 6.2.1
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Fig. 6.2.17 Assignment Editor when all the pins are completely assigned.

After the pin assignment is completed, close the Assignment Editor, saving the assignment changes. Now choose Processing/Start
Compilation again, and you are ready to implementing your design into EP2C5Q208C8 FPGA with “Full compilation was

successful” message window.
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6.2.5 Simulation
In order to verify the designed circuit by simulation, a Vector Waveform File is needed defining input stimulus of each input ports.

Choose File/NEW. When the NEW dialog box appears, select Vector Waveform File on the Other Files tab, then click OK.

New @

Mew Quartus || Project
SOPC Builder Systern
Design Files
AHDL File
Block Diagram/Schematic: File
EDIF File
State Machine File
Systernerilog HDL File
Tl Script File
‘Werilog HOL File
WHDL File
bemary Files
Hexadecimal [Intel-Format] File
Memary Initialization File
= Werification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalT ap |l Logic Analyzer File
i File

Other Files
AHDL Include File
Block Symbal File
Chain Description File
Synopzyz Design Constraints File
Text File

Cancel

Fig. 6.2.18 Other Files Tab in New dialogue box for creating new Vector Waveform File.
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On the created waveform editor of the Vector Waveform File, choose Insert Node or Bus... on the menu invoked by clicking the

right button of your Mouse at the arrowed region.

uartus |1 - D:ftemp/tutorialftutorial - tutorial - [Waveform1. vwf]
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e tulorial B
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[ v EDA Netist Witer 2
< | ¥ 5
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\i‘J Info: Ended Full Compilation at Wed Feb 18 13:05:45 2009 Pacific Standard Time
\i‘J Infor set_location_assignuent PIN 659 -to a
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%’. System (5] /, Processing (50) Extra Info Info (47] A Waming (3] Critical Warming Error f\ Suppressed (6] A Flag
E[Message 00f5 | ®] =]
Insert a new node or bus Idle

Fig. 6.2.19 A waveform editor of the Vector Waveform File..
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Now you can see the Insert Node or Bus dialogue box as shown in Fig. 6.2.20. Click Node Finder..., and the Node Finder

dialogue box opens as shown in Fig. 6.2.21.

Insert Node or Bus E|
Marne: J| Ok, |
Tvpe: INFUT ____Efffﬂ___J

=
eps [sLow =
&

Badix |ascn
Bus width: |'I
Start jrdex: |':|

[ Dizplay gray code count as binary count

Fig. 6.2.20 Insert Node or Bus dialogue box
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On the Node Finder dialogue box, click List button first and all the input and output ports will be shown on Node Found region

Clicking >> button selects all the nodes shown in Node Found Region. Click OK on the Node Finder then click OK on Insert
Node or Bus dialogue box.

Node Finder,

Marmed: 1" LJ Filter: ]F'ins: assigned _] Customize... o
Look ir |[EEE] _J_J W Include subentities ; Cancel ‘
Modes Found: Selected Modes:
| Marmne Azsighments | T Marmne | Azgighments ] T
[ ) PIN_E3 It I [tutorialla FIM_ES Ir
m b PIN_ES It B [tutoriallb PIN_ES Ir
Lo PIN_35 [ L Jtutoniallc PIMN_35 u}

d

<]

<

< » £ ! ¥

Fig. 6.2.21 Node Finder dialogue box
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If all the added nodes are shown on the waveform editor, you can define input stimulus easily by dragging the time region where
you want to change status of, and clicking control buttons for editing the wave form as shown in Fig. 6.2.22. Save this file as

tutorial.vwf.
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<
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Fig. 6.2.22 Vector Waveform file after defining input stimulus.




Now choose Processing/Start Simulation, and you can find simulated output waveform on the Simulation Waveform window as

shown in Fig. 6.2.23.

temp/tutorialftutorial - tutorial - [Simulation Report - Simulation Waveforms]
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Fig. 6.2.23 Simulation result on the Simulation Waveform window.




6.2.6 Programming FPGA

The programmer allows you to use files generated by the Compiler to program and/or configure all Altera® devices supported by

the Quartus® II software. You can program or configure the EP2C5Q208C8 device in JTAG mode.
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Fig. 6.2.24 Choosing Programmer in the Tools menu




Choose Programmer (Tools menu), A new CDF(Chain Device File) opens in the Programmer window automatically listing the

tutorial.sof file as the current programming file

# Quartus Il - D:/tempftutorial /tutorial - tutorial - [tutorial, cdf] =]
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Fig. 6.2.25 Programmer window in the Tools menu
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In the Mode list of the Programmer window, select JTAG. When the Programmer window is first invoked, “No Hardware”
message would be shown at the right of the Hardware Setup... button. Then you need to set up programming hardware first. Clik

Hardware Setup and the Hardware Setup dialog box appears as shown Fig. 6.2.26(a)

Hardware Setup | Hardware Setup.
Hardware Settings ] JTAG Settings | Hardware Settings | JTAG S etings
Select a prograrmming hardware setup to use when programing devices. This programrning Selsct a pro Add Hardware ;. riing
hardware setup applies only to the current programmer window. hardware s
~ Hardware type: i pteBla 4 or ByteBlaster |l
Currently selected hardware: Mo Hardware Currently sel
Part:
Auvailable hardware items: Avvailable
Baud rate:
Hardware | Server Port | Add Hardware... Harduwar]
.
Server port:
Server password: |
suto Detec Ok I Cancel ]
Clogse Close
(a) (b)

Fig. 6.2.26 (a)Hardware Setup and (b) Add Hardware dialog box.
Now, click Add Hardware and the Add Hardware dialog Box appears as shown Fig. 6.2.26(b). In the Hardware type list, select

ByteBlasterMYV or ByteBlasterll and select LPT1 in the Port list. Click OK in the Add Hardware dialog Box and click Close in

the Hardware Setup dialog Box. Then save the current hardware setup information by choosing Save (File menu).

JN\. QuantumBase 62




¥, Quartus Il - D:fiemp/tutorialftutorial - tutorial - [tutorial.cdf]
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Fig. 6.2.27 Programmer window when the programming procedure was completed

Select Program/Configure check box of the tutorial.sof file, and click Start. “Configuration succeeded -- 1 device(s) configure’

)

message in the System tab, shows the success in the programming the FPGA device. On finishing programming, the

EP2C5Q208C8 FPGA device on the QB-EP2C208-BK board start to operate as you designed. LED1 will be on and off depending
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on the status of Keyl and Key2, based on the 2-input AND gate logic table. The design procedure in this tutorial is not optimal but
simple for novices. In order to learn the optimal design procedure, please refer to Quartus II handbook at the Altera’s Website
below;

http://www.altera.com/literature/hb/qts/quartusii_handbook.pdf




6.3 A VHDL design example
The tutorial in the section 6.3 shows a design procedure of the digital circuit to turn 8 LEDs on and off in regular sequence from left

to right. The input and output device used in this design are designated by red arrows in Fig. 6.3.1.

] mg_!r'—'ﬂ

) B

NOY TSHJA 9 SU WeIS0Jd T0] o1a]

Use the KEY as
the Reset Key

110d U0 BINSJUO)[BIISS DAIIDY ) O} (I3)Sy g
dSN-9d10) pIeoq [ Y-BIA] V-1 199Uuo )

Fig. 6.3.1 The Key and LEDs used in this example
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6.3.1 Creating Your own Project
Double clicking Quartus II web edition icon on your desktop starts the software tool. Fig. 6.3.2 shows the Quartus II graphical user

interface as it appears when you first start the software.

&, Quartus Il

File Edit Wiew Project Assignments Processing Tools WWindow Help

nee@|glsea|oa s ee&|o|>7xco|k |8 (B|w
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System | Processing }, Esbialnfo J\ Info Jy Waming J, Crtical Waming ), Ewor J\ Suppressed J, Flag /.
Message: 4| ¥ [Cocion

[ [EoRwm [ de [l 1] 4

Fig. 6.3.2 Quartus II graphical user interface
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In order to create your own project, choose File/New Project Wizard as shown in Fig. 6.3.3

Edit View Project Assignments Processing Tools ‘Window Help

. ww oo s e®s[orvn 00z 08 wa]

& ogen... ko
lose: Chri+Fe

Qllavnls\liuftv{aw&) N
Convert MAX+PLUS 1T Project.. Download ., \

Subseription Edition l(\;utnmai}? Sﬂﬁ[em Downlodd Quartus® Il
0 y a eneration Using
Close Project o il mrholetir) Software v8.1

(B Open Project.. Ctrl+]

Save Project

=] % »View the Webcast
Save Chrl+s L\‘ [N I =nY !
Save As

Save Current Repart Section As,

File Properties. .,

Create | Update »

QUARTUS' 11

Version 8.1

Export..

Convert Programming Files..

Rl Fage st oramming fies) A Ve hos el
[ print resiew ormation
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Fig. 6.3.3 Choosing File/New Project Wizard
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This invokes the “New Project Wizard:Directory, Name, Top-Level Entity” dialog box as shown Fig 6.3.4

Mew Project Wizard: Directory, Mame, Top-Level Entity [page 1 of 5]

“w'hat iz the working directory for this project?

|D Sstemptutorial

“what is the name of this project?

I

|lul0rial

Wwwihat iz the name of the top-level design entity for this project? This name iz caze senszitive and must
exactly match the entity hame in the design file.

|tut0na| aen

U=e Existing Project Settings ...

< Back I Mext = I Firizh | Cancel |

Fig. 6.3.4 The first dialog box regarding “New Project Wizard”

Type the directory name in the working directory box or select the directory with Browse(...). Type a project name you are to create
in the project name box. In the top-level design entity box, top level entity name should be shown and it should be exactly the same

was the entity name in the design file. Let’s fill in the 3 boxes as shown in Fig. 6.3.4 in this tutorial course and click Next..
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The Add Files page of the New Project Wizard appears. Since tutorial is a new project, there are no files to add to this project yet.

so just click Next.

MNew Project Wizard: Add Files [page 2 of 5] 3]
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Ayailable devices:

Device ri‘ Show in ‘vailabls device list
Family: [Cpclane 11 - Package [are =]
Pin count -
Speed gr
" Auto device selscted by the Fitter ¥ Show advarced FEwEes

=
EF 405 26 2
EPZCHET 14418 26 2
EP2CBAF256IS 36 2
EP2C8F25608 8256 182 165888 36 2
EPZCaF25618 8256 182 165388 36 =4
EP2C80208C8 8256 138 165888 36 2 3
%
-
< Back I Mewut > Firnish Cancel

|

(b)

Fig. 6.3.5 (a)Add Files and (b)Family & Devices Settings pages of the New Project Wizard

Now the Family & Device Settings page of the New Project Wizard appears then. In the Family list, select Cyclone. In the Speed

grade list of the Filters group, select 8, and then select EP2C5Q208CS8 in the Available devices box

1N QuantumB:




To accept the default setting for the remaining wizard prompts and create the project, click Next and Finish in turn. The project is

now created. The top-level design entity name appears in the Hierarchy tab of the Project Navigator window.

New Project Wizard: EDA Tool Settings [page 4 of 5] X Hew Project.Wizard: Summarypeaeisens] X

Diesign Ent/Sunthesis

Specify the other EDA tools - in addition to the Quartus Il software - used with the project.

-

< Back i Finish

Cancel

(a)

Project dirsctony:
D:/tempstutarial

Tealname: [ Nones = Project name: tutorial
[ | Top-level design entity: tutorial
= Mumber of files added: o
Mumber of user libraries added: 0
e Device assignments
Terlleiie: ‘<N0ne> j Family narne: Cyclone |1
Device: EP2CE50208CE
‘ J EDA bools:
o r Design entry/synthesis: <Nane>
Simulation: <Nones>
Timing Analysis Timing analysis: <None>
Tool name: | <Mones = Operating conditions:
‘ = Core voltage: 1.2
Junction temperature range: 0-85°C

< Back

‘when pou click Finish, the project will be created with the following settings:

I T Finish Y

Cancel

(b)

Fig. 6.3.6 (a)EDA Tool Settings and (b)Summary pages of the New Project Wizard
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6.3.2 Setting Unused pins

As mentioned in Chapter 2, users need to give care to unused pin status because the FPGA can be damaged seriously by

unintentional over current if both of the pin and a connected device are set as output and their output status are different from each

other. Reserving the unused pins as input and making it tri-stated is the very common method to address the problem. Thus users

can make the unused pins tri-stated by setting a option in Quartus II as shown below.

% Quartus Il -
File Edit View

Project Navigator

[=2=0-2=3

D:/temp/tutorial/tutorial - tutorial

Project Processing Tooks Window  Help

Ertity

% Timing Analysis Settings. ..

iy Cyclone I EP20502 7 EDA Tool Settings...

» o fg | Settings. Ctrhshift+E

EHierarchy | B Fies | & % Back-Annotate Assignments. ..

Classic Timing Analyzer Wizard. .,
Subscriptio i Automdte System 0 Quartus® Il

Generation Usin|
r

& ssignment Editor - CrlShift-+4 ;
SOPC Builde Software v&.1

% Pin Planner CrlShift+H
Remove Assignments. .

& pemate 4

»View the Webcast

[BlU o S

nments. .

Import

Flow: | Compilation EXport ASSignments...

QUARTUS'II

Task[d

Assignment (Time) Groups....

= W Compie De

& Tiring Closure Eloorglan Version 8.1

W Analysi

- Fiter [

B Logiclack Regions Window Alt+.

W Assemt S8 Desion Partiions Window  Alt+D

® View New Quartus Il
Information

W Classic Timing Analysis

B ED& Netist Wiiter |

v

@  Documentation

I ] ]

Type |Message |

System

ages———— - x ||

Frocessing Jy Extialnfo  Info )i waming J, Ciiicalwarning i Eror i Suppressed ) Flag /.

8 [Message
2 e

2| ®| [Cocation =l Lecate

Device Settings

[ Temw® | Idie i C 1A

Fig. 6.3.7 Selecting Assignment menu

1N QuantumBase

n



As shown in Fig. 6.3.7, choose Device... (Assignment menu). By clicking Device & Pin Options button as shown in Fig 6.3.8(a),
user can invoke Device & Pin Options dialogue box of Fig. 6.3.8(b). As shown in Fig. 6.3.8(b), select As inputs tri-stated in
Unused Pins Tab.

Settings - tutorial EJ Device and Pin Options

ol Woltage ] Fin Placemnent ] Error Detection CRC
E‘Engml Capacitive Loading ] Board Trace Madel 1 140 Timing
les i _ ity s
Litwaries Sielect the family and device you want to target for compilation Gereral | Corfiguration | Programming Files P Dual-Purpose Ping
Device
+ Operating Settings and Canditions B b A eeble e s st Specify device-wide options for reserving all unused pins on the device. To reserve
S Compiiation Erdeess Settings individual dual-purpoze configuration pinz, go to the Dual-Purpose Finz tab. To
+ EDADTunl oty Y E yelane |l » Package Ary - reserve other ping individually, use the Assignment E ditar.
H Analysis & Synthesis Settings . Pin count Ary = - -
# Fitter Settings 4 ‘ E Reserve all unused pin€C Es input tri-stated > LJ
) Timing Analpsis Settings Speed grade: |8 -
Assembler 1~ Target device [~ Show advanced devices
Design Assistant " Auta device selected by the Fitter r
signatleg |l Log nabeet & Specilc devics selected in vaisble devices' st
Logic Analpzer Interface
+ Simulator Settings o0 Device and Pin Options.
PowerPlay Power &inalyzer Settings
Ayailable devices:
User I/, FLL
142 i 2 =
wnom s 2 4 B
4505 P} 119006 2 Reserves all unused pins on the target device in one of 5 states: as inputs that are
8256 182 165828 2 tri-gtated, &z outputs that drive ground, as outputs that drive an unspecified signal,
8256 1082 165888 2 as input tri-stated with bus-hold, or a3 input fri-stated with weak pull-up.
EF2CBF25613 R 8256 182 165888 2 b
< | 3
Migration compatibility Yo £
Migration Devices Ca =1
0 migration devices selected i \ to HardCony devics resource
BReset

(a) (b)
Fig. 6.3.8 (a) Device Setting Window (b) Device & Pin Options dialogue box
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6.3.3 Create a New VHDL Design File
In this step you create a new VHDL file called tutorial.vhd. this file is the top-level design entity of the tutorial project. Choose
File/NEW. When the Device Design Files tab of the NEW dialog box appears, select VHDL File and click OK.

New @

Mew Quartus || Project
SOPC Builder Systern
=I- Design Files

AHDL File
Block Diagram/Schematic: File
EDIF File
State Machine File
Systemverilog HOL File
Tl Script File:
Werilog HOL File

=I- bemary Files
Hexadecimal [Intel-Farmat] File
Memary Initialization File

= Werification/Debugging Files
In-System Sources and Probes File
Logic Analyzer Interface File
SignalT ap || Logic Analyzer File
Wector Wavetorm File

—|- Other Files
AHDL Include File
Block Sumbol File
Chain Description File
Synopsys Design Congtraints File
Text File

Cancel

Fig. 6.3.9 Device Design Files tab of the New dialogue box




In the invoked editor, type the VHDL code as shown Fig 6.3.10, and save it as the file named tutorial.vhd by choosing Save (File
menu)

torial - tutorial - [tutorial.vhd]

File Edit View Project Processing Tools Window
@ 3 —— Library Include A
4 Library IEEE;
M 5 use IEEE.std logic_11g4.all:
ar [ use IEEE.std logic_arith.all:
i 2
=) —— Entity Declaration
8 HEentity TUTORIAL is
0 = port (Recl, Clk: in scd logie;
11 Ledlut: out std_logic wector (7 downto O0)):
iz end entity TUTCORIAL:
13
13 Earchitecture RTL of TUTORIAL is
s —— Internal Register Definition
18 Signal IntReg: =td logic wvector (¥ downto 0);
17 signal CntReg: integer range 0 to 10000000;
18 Ehegin
13 = process (RStN, Clk)
20 begin
21 = if (RstM = '0'j then
28 IntReg <= "00OOOOO1™:
23 CntReg <= 0;
) 29 = elaif rising edge (Clk) then
o 25 = if (CntReg < 10000000) then
26 IntRey <= IntReg:
27 CntReg <= CntReg + 1;
28 = else
29 IntRey <= IntReg(6 downco O] & IntReg(?):
= 30 CntReg <=0;
Crs 31 end if;
- ] end if;
33 end process;
34
(=i LedOut <= IntReg;
36 end architecture RTL:
37 bt
< >
For Help, press F1 Ln 1, Col 1

Fig. 6.3.10 VHDL code example for the tutorial




Now choose Processing/Start Compilation so that Quartus II makes full compilation of the VHDL code. If there are any errors,

correct errors and recompile it.

Quartus Il - D:ftempftutorialftutorial - tutorial - [tutorial. vhd] [ @
& Fle Edi View Project Assignments Tools window Help -5 x
- - »ya, 15 4
el d & SEBG Ll B R MR - R R R 7
Project Navigator . x
K] analyze Current File
e ~
Stark L4 1
Update Memory Initialization Fils c_1164.all:
& Compilation Report CirhR =_acith.all:
Skark Compilation and Simulation Cbr-Shift+k ~ ATion
Generate Functional Simulation Netist 2
» k: in std logie:
2 Start Simulation Cerl+1 out std logic vector (7 downto D))
Simulation Debug » [AL;
1 & Simulation Report Ctrh+Shift+R
iy Hizrarchy | B Files | g7 Design Urits of TUTCORIAL is
& Compler Tool ter Definition

Tasks % d logic vector (7 downco 0)

%
Flow: [Compilation <] [ £ Smdlator Tool teger range 0 to 10000000;

B2 Classic Timing Analyzer Tool

Taskbl 27 PowerPlay Power Analyzer Tool Clk)

+ B W Compie Design

I W dnalysis & Synthesis i1 = IEGRSCN~ 00 pEhen

" »Fitter [Flace & Fioute] - Then er HAHEEIIE

v B Asemb (G eiale g gi = 8131;1’];1::?“<:e§;5 (Clk) then

e W st Tiio Bk 25 = if tCn:gEg 2 10000000} then

- W EDA Netist Wiiter i InrReg <= IntReg:
Wiz Program Device [Open Progie 27 CntReg <= CntReg + 1; =

< » £ [ — ) >

*| Type [Message

System (4]}, Processing /i Estralnio Jy Info (53] J, Waming[4] y Cilical'Waming f\ Eror , Supprsssed (6] Jy Flag

£ [Wessage 2| #|l |

Starts & new compilation Ln 1, Col 1 ; idie

essages

Fig. 6.3.11 Make full compilation of the Processing menu
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“Full compilation was successful” message window appears when there are no errors in the VHDL code.

on Report - Flow Summary]

”Dﬁﬂﬁ\gi

B L e

Project Navigator | * X @ wtonialvhd | & Compilation Report - Flow Summary |
Entity @a
Compilation Report Flow Summary
| &y Cycbre  EF2CS0208 || [T g ol ot |
| ¢S5 Flow Summary
- ¢SHEA Flow Settings
3B Flow Non-Default Global Settings Flow Status Suceessful - Wed Feb 16 16:10.06 2008
-~ &E3ER Flow Elapsed Time Quartus || Yersion 21 Build 163 10/28/2008 5. Web Edition
: g Falo i Fievision Mame wtorial
b= Analysif& S Toplevel Entity Hame TUTORIAL
 Eh] Fiter Famiy Cyclane Il
B Assembler Device EF2C5020808

= Final

X 8 G

o 3|/4E0B(<1 %)

4‘) Full Compilation was successful ¢4 warnings) [ functions 32/4808(¢1%)
isters 32/ 4608(<1%)

yHierarchy | B Files | 87 Design Units . | Quartus I

EX “
+ B W Compie Design 1071427 %)
o Bl Analysis & Synthesis EEETE S o
~ [~ Fiter [Place & Route] Total memory bits 07119808 (0%
v Bl P Assembler [Generale piog Ermbiedded Multiplier S-bit slements 0/ 26 (0%
+ G- W Classic Timing Analysis Total PLLs 0/2(0%)
Fil e EDA Neflist Wiiter
W Program Device [Open Progie
| ]
2 Tyme |Message ~
k7] Info: Quartus II Classic Timing Analyzer was successtul. 0 erzors, 1 warning
SP] Info: Quartus II Full Compilation was successful. 0 errors, 4 warnings =
~
el - | 5
& [} Sustem[E) ), Pracessing (57) { Extalnfo J, Info(53) }, Wamina (9] },_CicalWaming J, Evor },_Suppressed (81}, Flag /

1 [Message 0cr 170 2| #l

For Help, press F1 [

E2 L= 3l Idie =] )

Fig. 6.3.12 Captured image when the full compilation was successful
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6.3.4 Pin Assignment

Since there are no errors in your design now, you should assign FPGA pins to physically connected peripheral resources. Referring

to the entity definition in the tutorial.vhd, you can notice that RstN, Clk, and 8bit LedOut port should be assigned.

Since 50MH? external clock is supplied to CLK2 (Pin number: 27) of the EP2C50Q0208C8 FPGA device, you can assign pin 27 to

the input port Clk of the entity. Then assign pin 69 to input port RstN of the entity, pin 45 to LedOut[7], pin 44 to LedOut[6], pin
43 to LedOut[5], pin 41 to LedOut[4], pin 40 to LedOut[3], pin 39 to LedOut[2], pin 37 to LedOut[1], and pin 35 to LedOut[0].

Table 6.3.1 Selected port map for this tutorial

FPGA Pin# Board Connection FPGA Pin# Board Connection FPGA Pin# Board Connection
23 CLKO 45 LEDS 40 LED4
27 CLK2 44 LED7 39 LED3
69 KEY1 43 LEDG6 37 LED2
41 LED5 35 LED1

Next page shows the way to assign pins in the Quartus II software tool.

n




Choose Pins (Assignment menu).

Quartus Il - D: ftemp/tutorialftutorial - tutorial - [Compilation Report - Flow Summary]
&b Fle Edit View Project

22 Device...

D@ &
Project Navigatar <& pins
92 Timing Analysis Settings...
Cyclone Il: EF2C502060E 2 EDA Tool Settings...
e TUTORIAL S < ettings...

Crl+shift+E

Classic Timing Analyzer Wizard...

Processing Tools Window Help

K r@8 e

It Global Settings Flow Status

Quartus Il Yersion

T MG B B S e

| € Compilation Report - Flow Summary }

Flow Summary

Successhul - wed Feb 18 16:10:06 2003
81 Build 163 10/28/2008 5J “weh Editior

S Fin Flanner Cheb+Shift-+ fogyhare ioria)
Topevel Entity Name TUTORIAL
Remave Assignments. .. esis
Farrily Cyclone Il
Device EP2C50208C8
1% % Back-Annotate Assignments. . Timing Models Final
dytiormchy [ B Fles] gFDe " | et Met timing requirements Yes
e———— [ T Total logic slements 38/ 4B08(<1%]
%
Flows. [Compiation PR Total combinational furctions 92 / 4,608 (< 1 %]
Dedicated logic registers 32/ 4B08(<1%]
7“?;35 T €82 Timing Closure Floorplan Total tegisters 2
ompils Design 5
E T & LogicLock Regions Windaw AL Total pins 10/142(7 %)
ol P Analysis & 5 & . i Total vitual pins 0
v B Fitter [Placss| #18] Desian Partifions Window  Ali+D Total memoty bits 07119808(0%)
v P Assembler (Gerersts proc Embedded Multiplier 3-bit elements 0/ 260 %]
v W Classic Timing Analysis Total PLLs 0/2(0%)
P EDA Netlist whriter
Wi> Program Device [Open Progie
< >
x Type [Message ~
7] Tnfo: Quartus II Classic Timing Analyzer was successtul. U errors, L vatning
] Info: Quartus II Full Compilation was successful. 0 errors, 4 warnings
v
S >
&% System B}, Processing (57) f_Extialrfo A Infa (53 Jy, Waming 4] J, CrealWamming ) Evor },_Suppressed (6], Flag
E‘Message 0of170 [ =
Edits assignments For the current Forus entity dle

Fig. 6.3.13 Choosing Assignments/Pin for the pin assignment
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Then the Assignment Editor appears with the Pin assignment category selected.

and select the Clk input node name.

Quartus |l - D:ftemp/tutorialftutorial - tutorial - [Assignment Editor]

In the Assignment Editor, double-click the To cell

)

(& Fle Edt View Project Assignments Processing Tools Window Help
W= - ] [tutoriat e BRE P il k& B R e
HEtRett MR oh S & worialvhd I & Compilation Repart - Flow Summary 1 & Assignment Editor 1
Entity
El
Cyolone II: EF2C50208C8 = 4 Category: =] € a1 & ring| # Logic options |
""" i TUTERIAL &g 0 _ | [T cell spsgifis the pin nams to which you mant to make an ssgnment.
'g, --» Dpdble-click to create a new assignment.
oz
o
2
At X[ |
T
7&H\elalchy B Fies | & Design Ut ZH: ILocat\on |IIO Eank, IIﬂO Standard |General Function |Specla\ Fu
= |1 ] zznews> | | |
Tasks < | e
Flow: | Compilation - ‘9:
7
Taskl¥ R
«" E W Compile Desian e
v [~ B Analysis & Sunthesis x{
o B Fitter [Flace & Route] .
o W fssembler [Generate prog
v P Classic Timing Analysiz
W EDa Netlist Wwriter
A Program Device (Open Progrs
< > £ 2
L Type |Hessage ~
i Tnfo: Quartus IT Classic Timing Analyzer was successful. 0 errors, 1 warning
i Info: Quartus IT Full Compilation was successful. 0 errors, 4 warnings
v
o >
:.j\ System (B] )\Plncesxing (57 /i Extralnfo Info [53) Warning [4) Critical Waming Errar Suppressed [F] Flag ,
8 [Messans 00f 170 [ =l
For Help, press F1 |dle

Fig. 6.3.14 Select port in the Assignment Editor
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In the assignment Editor, double-click the Location cell and scroll down to select pin 27, dedicated clock I/O pin.

ftempl/tutorialftutorial - tutorial - [Assignment Edito)

Edit Wiew Project Assignments Processing Tools ‘Window Help -
D@ S © o | |utorial @ L MR R A AR RN
Project Navigator X wioialvhd | & Compilation Report - Flow Summary | & Assignment Editor” |
Entity
x
Cyelone Il EP2CS0208C8 = M5 categors: [ Pn ~| © al| & timing| ® Logic options
20, | [ssigns a location on the device for the corment nadefs) andfar pints),
5
g
3
z
Edit: || [P_27
Ta Jseaon ~ [uosark 110 standard | General Function |special e
"~ yHierarchy | B Fiies | & Design Units el | Fih_z7 VLT | |
<<new>> V]
Tasks - x PN IOoBankl  Dedicated Clock  CLK3, LVDSCLKIR, Input
Flows | Compilation FIN_30 LoBankl  RowIjO LYDSdp, DPCLKLDQSILICQILE
FIN_31 LoBankl  RowIjO LYDS4n
Taskbd PIN_32 LjoBarkl  RowIfo VDS 3
«" E W Compile Desian PIN_33 1 Bank 1 Row IO LYDS3n
v B Znalysis & Synthesis FIN_34 LoBankl  RowIjO
v B Filter [Flace & Route] o FIN_35 LoBankl  RowIjO LyDS2p
v P fssenbler (Generale prog PIN_36 LGBkl Row 1o LvDs2n
= W Classic Tming Analvsis FIN_37 LoBankl  RowIjO YREFBNL
P EDA Nellst Witer RIS Dgpancl s Row D
5 T T — FIN_40 LoBankl  RowIjO LYDS1p
& Progiam Device (Open Propre PIN_41 LjoBarkl  RowIfo LYDS1n
< > < PIN_43 LioBarkl  RowIjo [l
FIN_44 LoBankl  RowIjO LYDS0p H
*| Type |Message FIN_45 LoBankl  RowIjO LYDSOn
i) Info: Srarced Full Compilation at Wed Feb 18 16:09:43 |PIN_%6 TjC Bank Row IO
i) Info: Ended Full Compilation at Fed Feh 18 16:10:06 20fPIN_47 TjC Bank Row IO PLL1_OUTp
i) Info: ser_location_sssigmment PIN_27 -to Clk FIN_45 LOBankl  Row IO FLL1_OUTn
i FIN_S6 LoBank4  Column IfO LYDSSEDEY_OF il
&\ System [7) {_Processina[57] } Extalnfo  Info (53] J, Waming[4] J, CrticqPIN 57 LoBank4  Column IfO LYDSSEp v
& [Message: 0ol 7 ¥/ =l
For Help, press F1 Idis
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Keep assigning remaining pins referring to Table 6.3.1

Quartus Il - D:ftemp/ftutorialftuterial - tutorial - [Assignment Editor*] @

& Fle Edit Wiew Project Assignments Processing Tools Window Help NEIET
D@ & & B Lel [tutarial MBS L WX A AR

Project Havigator | S X wiorialvhd | € Compilation Fiepot - Flow Summary | <& Assignment Editor |

Entity

x
Cyelone Il EP2C50208C8 = H 5 category: |[ Pin | & al| & Timng| ® Logic options
i TUTORIAL df) 27 14 = [This coll specifies the pin name to which you wank ta make an assignmert.
i
Ed =
o|| &
& P
o an ||k ]
fifl
= To Location 1f0 Bank 10 standard General Function Special Fu
~ AyHicrarchy | B Fies | & Dosign Unis :H: 1 PIN_27 1 3.3V LYTTL Dedicated Clock CLkz, LVL|
= |2 IB-Rsth FIN_69 4 3,39 LYTTL Column 110 L¥DS54n
Tasks BN | E L Ledout[0] PIN_35 1 3.3V LYTTL Row {0 LyDs2Zp
Flov: | Compilation - &= 4 4 Ledout[1] FIN_37 1 3,39 LYTTL Fow /0! VREFBLN
2 |5 P Ledout[2] PIN_39 1 3.3V LYTTL Row 1f0:

Taskbd’ _ _ | B L LedOut[3] PIN_401 1 3.3V LVTTL Row 10 LvDSin
" El P Compile Design “ (@ £ Ledout[4] PIN_41 i 3,3 LYTTL Row /0 LWDs1n
i P Analysis & Synthesis S |8 £ LedOut[S] PIN_43 i 3.3V LYTTL Row [0
v P Fitter [Place & Route] | E A Ledout[6] FIN_44 L 3,3V LYTTL Row Ijo LYDS0p
+ W Assembler [Gererats proc 10 P Ledout[7] PIN_45 1 3.3V LYTTL Row {0 L¥DS0n
~/ W Classic Timing Analysis 11 <anews> <anews>

P EDA Netlist whriter
A Program Device (Open Progrs

< I > S | Y
*| Type [Message ~

1) Info: ser_locartion_assigmment PIN_43 -to LedOuc[5]

1) Info: ser_locarion_assigmment PIN_44 -to LedOuc[5]

1) Info: ser_locarion_assicgmment PIN_45 -to LedOuc[7] =

v

% System [17) Processing (57] ExtraInfo Info (53] Wiarning [4) Ciritical Waming Enor Suppressed (E) Flag
ElMessage'DnH? 8| =
For Help, press F1 o —

Fig. 6.3.16 Assignment Editor when all the pins are completely assigned.

After the pin assignment is completed, close the Assignment Editor, saving the assignment changes. Now choose Processing/Start
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Compilation again, and you are ready to implementing your design into EP2C5Q208C8 FPGA with “Full compilation was

successful” message window.

6.3.5 Simulation
Simulation procedure is the same as that of the schematic based design as shown in the section 6.2.5. Thus the simulation procedure

is not included intentionally.




6.3.6 Programming EPCS1 Configuration ROM
In section 6.2, we show the programming procedure which configures FPGA using JTAG. Port. FPGA is the SRAM based device
and the configuration data get erased when the power switch is turned off. However, if we program the EPCS1 configuration ROM
installed on the QB-EP2C208-BK board, we can make the FPGA configured automatically by the EPCS1 ROM every time the
power supplied to the board. In order to do this, connect the flat cable of the QB-Altera-AT board to the Active Serial Conf. port
marked in Fig. 6.3.17. ( Please refer to Appendix of this document to learn how to set the EPCSI as a configuration ROM. )

NOd TSUdH 4

Su wueigoid 10y o9y 110d U} eINSJUO D)
[BLISS 9ANOY 91 O} (19)se g gS )

~g®10) pIe0q [ y-BIa) Y- 109uuo))
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The programmer allows you to use files generated by the Compiler to program and/or configure all Altera® devices supported by

the Quartus® II software. You can program or configure the EPCS1 device in Active Serial mode.

', Quartus Il - D:/temp/tutorialftutorial - tutorial - [Compilation Report - Flow Summary]

&b Fle Edt View Project Assignments Processing

U@ &

Window  Help
e Fun EDA Simulation Tool 3
Run EDA Timing Analysis Tool

2@ L AL

'sh kS 8 A2 e

el el <8 ilation Report - Flow Summar;
iy I Launch Design Space Explorer B! B D I <& Assignment Editor
9 &3 com
Cyelone Il: EP2C50208C3 ZE LT3 Tmequest Timing Anslyesr
iy TUTORIAL S ==l
SERr advisors 3
=l — Flow Status Successful -wed Feb 18 16:32:31 2003
& < ctip Planmer (Floorplan snd CHP EROE) 0, e 1 ersion 81 Build 163 10/20/20108 51 'weh E dtion
g% ; 8 Desion Partition Planner Revision Mame tutorial
S By Metistvewers ¥ Topdessl Entity Nams TUTORIAL
s B0 F sy Cyelone I
B SignalTap II Logic Analyzer Davics EP2C5n2080E
& ém 1 &= In-System Memary Conbent Editor Timirg Models Final
[ED Logic Analyzer Interface Editor Met timing requirements Yes
Tasks « x In-System Sources and Frobes Editor [Total logic slements 38/4608(<1%)
Fiow: [Compration — signalPrabe Prs.. Totsl corbinationsl lunctions 32/ 4,608 (<17
Dedicsted laic 1sgisters EZERT- IR A
Taskbi Total registers »
1 W Compils Design . b
;"; L2 S : ‘ is m « Megawizard Plug-In Manager... IS Wkl
- rislysis & Synthssis 1 sopcBulder T kel virtusl pires n
R P Fiter [Place & Route) < Total memary bits 0/119808(0%)
v W fssembler (Generate proc Td Scripts... E mbadded Multiplier S-bit elements 0/ 26(0 %]
v W Classic Timing Anslysis - b 0/2(0%)
W EDA Netlist wiiter Custamize...
&> Program Device [Open Progrz Optians. ..
- - Licenss Setup...
5 = = Customize Compilation Repart.., >
£ Tnfo: Quartus IT Clessig  Options for Report window. . errors, | warming
] Info: Quartus I Full Compilation was successtul. U errors, 3 warnings
-
I I >
&\ System (1)), Processing (53) {_Exalnfo }, Irfo (50) J, Warina[3) , Criical Waring _} Enor , Suppressed (5] _J, Flag
é [Message: 0 of 148 [ =
pen & Programmer window Idie

Fig. 6.3.17 Choosing Programmer in the Tools menu
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Choose Programmer (Tools menu), A new CDF opens in the Programmer window automatically listing the tutorial.sof file as the

current programming file. Since .sof file is for FPGA configuration, we need to change the programming file for the EPCS1 device.

', Quartus Il - D:ftemp/tutorialftutorial - tutorial - [tutorial.cdf]

) Ele Edit Wew Project Assignments Processing Tooks Window Help RS
DR [tutorial MBS L WX A AR
} shliason S X 4 il vhd | € Compitation Rieport - Flow Sum... | <& Assignment Editor | 18] wtorial.cdf |
Entity
Cyclone I EP2C50208C8 2 Hardware Setup._| | o Hardware Mode: JTAG ~| Progress 0%
b jh5 TUTORIAL I~ Enable ieahtime ISP to alow backaround programming (for M& 11 devices)
| {Fie Device ‘Checksum Usercode i ‘ Bk | Examine | %
Hitorislsot EFZC50208 O07Z8EB FRFFFFFE O O
" dyHierarchy | B Fies | & Design Units & Add File...
Tasks - x |
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+ El » Compile Design G Add Davice
W Arislysis & Synthesis
o W Fittst [Placs & Route] f |
W W Asserbler [Gersrats prot
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[ e EDA Netlist Wwriter
A Program Device (Open Progrs
< > 2 2
x Type | Message ~
7] Info: Quartus IT Classic Timing knalyzer was successful. 0 errors, 1 warning
] Info: Quartus TIT Full Compdlation was successful. 0 errors, 3 warnings =
-
IIE >
&\ Sustem (18] Processing (53) /,_ Extialnio J, Infa (501 J, Waning () f,_Criical Warning _J, Evor Jy_Suppressed (6], Flag
g [Message: 0ot 148 [ =
For Help, press F1 i

Fig. 6.3.18 Programmer window in the Tools menu




In the Mode list of the Programmer window, select Active Serial Programming and click Yes on the following dialogue box.

Click Add File and select tutorial.pof as the programming file.

4, Quartus Il - D:/temp/tutorialftutorial - tutorial - [utorial.cdf*]

15) Ele Edit Wiew Project Assignments Processing Tools Window Help - &8 x
DEeEg [tutorial Rall - g XX Wk Tn B8 Se
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Entity
Cyclone II: EP2CE0208C8 -, Hardware Setup._| | No Hardware rogress: 0%
e TUTORIAL ) I~ Enable realtime ISP o alow background programming (for W& 1| devices)
||Fie Device ‘Checksum Usercade Frogart | verty | Eprs | Evamine | 5
~ diyHierarchy | B Files | &7 Design UmtsE s Add File... b
Tasks < x |
Flovt: | Compilation |
TaskE 3
+ [ P Compie Design @ Add Device
s [ B Analpsis & Synthesis
v [ M Fitter [Place & Route]
s G- M Assembler (Generate prag
o P Classic Timing Analysis
P ED# Netlist Wiiter
&> Program Device (Open Progre
< > < ¥
x Type [Message ~
\i,J Info: Quartus II Classic Timing Analyzer was successful. 0 errors, 1 warning
\i,J Info: Quartus II Full Compilation was successful. 0 errors, 3 warnings 2
~
4 £ >
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g |Message: Oof 148 ‘ J
For Help, press F1 Idle

Fig. 6.3.19 Programmer window after the mode change
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When the Programmer window is first invoked, “No Hardware” message would be shown at the right of the Hardware Setup...

button. Then you need to set up programming hardware first. Clik Hardware Setup and the Hardware Setup dialog box appears

as shown Fig. 6.3.20(a)

Hardware Setup " | Hardware Setup
Hardware Settings ] JTAG Settings | Hardware Settings | JTAG S etings
Select a prograrmming hardware setup to use when programing devices. This programrning Selsct a pro Add Hardware E | riing
hardware setup applies only to the current programmer window. hardware s
~ Hardware typs: ByteBlasterhd or ByteBlaster ||
Currently selected hardware: Mo Hardware Currently sel -
Port: [LPT =
Auvailable hardware items: Avvailable
Baud rate | =
Hardware | Server Port | Add Hardware... Harduwar] Hivare. ..
O =
Server password: |
suto Detec Ok I Cancel ]
Clogse Close
(a) (b)

Fig. 6.3.20 (a)Hardware Setup and (b) Add Hardware dialog box.

Now, click Add Hardware and the Add Hardware dialog Box appears as shown Fig. 6.20(b). In the Hardware type list, select

ByteBlasterMYV or ByteBlasterll and select LPT1 in the Port list. Click OK in the Add Hardware dialog Box and click Close in

the Hardware Setup dialog Box. Then save the current hardware setup information by choosing Save (File menu).
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', Quartus Il - D:ftemp/ftutorialftutorial - tutorial - [tutorial.cdf*]

) Ele Edit Wew Project Assignments Processing Tooks Window Help RS
DR [tutorial MBS L WX A AR
} shliason S X 4 il vhd | € Compitation Rieport - Flow Sum... | <& Assignment Editor | 18] wtorial.cdf= |
Entity
Cyclone |I: EP2C50208C8 &, Hardware Setup...| | ByteBlasterl [LFTT] Mode: | Active Serial Frogramming = | Progress: _l
b jh5 TUTORIAL I~ Enable ieahtime ISP to alow backaround programming (for M& 11 devices)
Wb tart [} Device Checksum | Usercode | Eﬁﬁ; | Vel ‘ Bark | Examine | %
Hitorisl piot EPCST M5R4030 DOononon ] ]
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Flovr | Compilation |
Task
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O W Asserbler [ererats proc
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A Program Device (Open Progrs
< > 2 2
*| Type [Message ~
i) Info: Successfully performed operationis)
j’J Info: Ended Programmer operation at Wed Feb 18 16:46:42 2009 -
-
< | | S
&)\ System (31) £ Frocessing (531}, Extialnio_J, Infa[50] J, Waning () f,_Ciical'Warning _J, Evor Jy_Suppessed (6], Flag
g Message: 0 of 31 ¥/ =
For Help, press F1 i

Fig. 6.3.21 Programmer window when the programming procedure was completed

Select Program/Configure check box of the tutorial.pof file, and click Start. “Successfully performed operation” message in the

System tab, shows the success in the programming the FPGA device. Remove the flat cable of the QB-Altera-AT board from the
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QB-EP2C208-BK board and the 8 LEDs, from LED1 to LEDS on the QB-EP2C208-BK board will start to turn on and off in turn.

Let’s turn off the power switch of the board and turn it on again. You can see the FPGA works same as before.

Although a simulation procedure is not shown in this tutorial, it is very important procedure for a hardware designer. Thus users
must learn how to make a simulation of their own designed hardware referring to QuartusIl handbook. Moreover, SignalTapll
embedded logic analyzer of the Quartusll software is fully available in the QB-EP2C208-BK board. Thus you can observe the
signals of the designed hardware easily in the QB-EP2C208-BK board as shown in Fig. 6.3.22.
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Fig. 6.3.22 Real time signal observation with the embedded SignalTap II Logic Analyzer




The Quartus II handbook by Altera will be helpful to you to learn the SignalTap II logic analyzer.




7 Useful Links

neQ

How to use Quartus II

v
v

http://www.altera.com/literature/manual/intro to quartus2.pdf

http://www.altera.com/literature/hb/qts/quartusii _handbook.pdf

Cyclone II Device specification

v

http://www.altera.com/literature/hb/cyc2/cyc2_ciiSvl.pdf

Free HDL tutorial site

v
v

http://www.doulos.com/knowhow/

http://www.vhdl-online.de/tutorial/

Recommanded Books

v

N XX

Douglas J. Smith, “Hdl Chip Design: A Practical Guide for Designing, Synthesizing & Simulating Asics & Fpgas
Using Vhdl or Verilog,” Doone Publiscations, 1996

Bob Zeidman, and Robert M. Zeidman, “Verilog Designer’s Libaray,” Prentice Hall, 1999

Weng Fook Lee, “VHDL Coding and Logic Synthesis with Synopsys,” Academic Press, 2000

Roth, Charles H., Jr, “Digital System Design Using VHDL”, Thomson Learning, 1998

Wakerly, John F., “Digital Design : Principles and Practices” Prentice Hall, 1990

B 9




8 Appendix

As you can see in QB-EP2C208-BK Main Board feature table on page 7 in this document, the QB-EP2C208-BK board has a
EPCSI1 configuration ROM. In order to make Quartus II generate proper configuration file for EPCS1, you should select the proper
configuration ROM (EPCSI1) for your configuration ROM.

In order to do this, please choosing Assignment/Device... on the menu as shown below.

¥ Quartus Il - D:emphiuterialitutorial - futorial

LY e ——
iy Cyckona Il EP7LRG7 2 EPA Teud Settigs. ..
e ig | o st v AE

Class Tenng Anshyaer Wiaard..,
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G rg e Cobshften — v
5 Eamtie Assigrenants... JBYL = &
[ EEEV [T A —
ekl &
Semkr—3 OUARTUS II

Tabg | esenment (Tee) Groues...
L p—
= 1R Lopetock Regons Window AL

Version 8.1

@ Vo How Quehus ¥

= Twpe [messape ]

e EDA Nath Wil
€ 2 [ 3

g System || Procering )\ Evvalria )\ ilo )| Waming J, Coecal'waming )\ Cnoe J, Supgeesied ), Nag |

== 2| 2] ] { vt |
Joevice setmngs i T - —
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Then you can see the device setting dialog box as shown below.

Now please click the Device and Pin Options.. button to show the Device and Pin Options dialog box.

1N QuantumB

Categary:

General
Files
Libraries
Device
Operating Settiings and Conditions
Compilation Process Settings
EDA Tool Settings
- Analysis & Synthesis Settings
Fitter Settings
Timing Analysis Setings
- Assembler
Design Assistant
SignalTap Il Logic Analyzer
Logic Analyzer Interface
Simulator Settings
PowerPlay Power Analyzer Settings

&3

=

er:

&

I

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

- Dievice family

Family: JCycIonE ] .:J
[ El

i~ Target device
" fwto device selected by the Fitter

1+ Specific device selected in 'Available devices' list
 Oer

Awailable devices:

Settings - tutorial

- Show in Ywailable devices' list -
Package: Ay -
Pin court: Ay -

Speed arade: |8 -

[~ Show advanced devices

r

Device and Pin Options... I

Userl/, BLL [N

EF2CE020803 115808 2
EF2CET 14408 124 4608 119808 26 2
EF2CET14418 1.2v 4608 119808 26 2
EF2C84F256/8 1.2 8256 165888 36 2
EF2C8F25ECE 1.2 8256 165888 36 2
EP2CEF25619 1.2 8256 165888 36 2 i
< I £
1 Migration compatibility —
Migration Devices... J

0 migration devices selected

Cancel




Device and Pin Options fg

Yoltage ] Pin Placement ] Error Detection CRC ]
Capacitive Loading } Board Trace Model ] 1/0 Timing ]

General 1 Programming Files ] Unused Pirs I Dual-Purpoze Pins

Specify the device configuration scheme and the configuration device. Mote: For
HardCopy designs, these settings apply to the FPGA prototype device.

Configuration §ch@ [cah use Configu@ ﬂ

Corfiguration mode: |

Configuration device

¥ Usze configuration device:@

= :
g |¥ Generate compressed bitstreams =

Description:

Specifies the configuration device that you want to use as the means of configuring
the target device.

Heset
0K | Cancel |

Finally, select EPCS1 as the configuration device and check “Generate compressed bitstreams”. Now you can genterate

configuration ROM file for EPCS1 by just recompile your project.
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