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1 const int M = 10;
2
2 volid InitMotor () {
4 pinMode (M, OUTPUT);
5}
©
7 void stopMotor () {
8 analogWrite (M, 0) ;
9}
10
11 void runMotor (int percent) {
12 int motorSpeed = map (percent, 0, 99, 0, 255);
13 analogWrite (M, motorSpeed);
14}
NDINN NINA
nminn Th NN 1 v
InitMotor n71yo :3-5 nniy
079> NNIN TN NTaAN 4 "IY
stopMotor n71yo :7-9 NNy
PWM nix njzoon :8 miv
yimn 7¢ n71yon 1ink NX 20N19> N7ajmn runMotor n7ve :11-14 niw
PWM -7 o'xnnin W7 D'TInRa 1 wn 7w Nk npnvin (12 nniw

170 WA yinn nven 13 v

N'YUXIN N'DINN LT
NIN2N NNIYA 19011 N'DINA
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1 unsigned int val;
2 void setup() {
3 InitKbd();

4 InitShiftReqg() ;
5 wal = 0;

0 InitMotor () ;

7 stopMotor();

g}

9 void loop () {
10 char key;
11 it (keyAvailiable()>0) {

12 key = getKey();

13 it (isDigit (key)) {

14 val = val * 10 + (key - '0");

15 val = (val>100)7? wval % 100 : wval;
16 show (val) ;

17 runMotor (val) ;

18 }

19 }

20}
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TN NN D1TAN N'DINA . TIN'YN 1902 NAXiNN 2.4 NnalT™ 7V Nooian N'INN- .
2 DxyvN 7w ATITH 752 NN DX 7Y901 1100'TIN0N NAINN 'YX RXIMN
Jurnn

1 woid setup()

2 1

3 pinMode (2, INPUT);
4 pinMode (13, QUTPEUT) ;
7, OUTPUT) ;

5 pinMode (
6 attachInterrupt (digitalPinToInterrupt(2), myISR, CHANGE);
7}
9 wvoid myISR() {
1C if (digitalRead(2) == HIGH) {
11 digitalWrite (13, HIGH);
12 digitalWrite (7, HIGH);
13 delay (1000);

}
1C els
16 d

d

1!

igitalWrite (13, LOW);
igitalWrite (7, LOW);
19| }

21 wvoid loop() {

22|}
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https://www.tinkercad.com/things/a54n1dqZr12-q53
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// B-side
$include <SoftwareSerial.h>

void setup () {
Serial.begin(9600) ;
Seriall.begin(%e00);
}

[ AT o Y W O O I

-]

o O Y O e

void loop() {
if (Serial.available()>0){
int val = Serial.parselnt();
Seriall.print(wval);

}

|
[ Y = T O T S

// B-5ide
const int LED = 11;

w M

void setup() {
pinMode (LED, QUTPUT) ;
Serial.begin(%c00);

ey

=] & Lh

vold loop() {

NI N R

L

analogWrite (LED, wval);
Serial.print (val);

i
et

et b b b ek b
— T I L I )

L
[

1f (Serial.available()>0){
int val = Serial.parseInti();

A-Side n'1Dn

SoftwareSerial Serizll (2, 9); // Rz, T

B-Side n1on

15
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T 21710192 MYONRN NIIYPNN A¥7 AX¥IN 1I'YA 7700

P2 NPMA 7Y Wi axm 7110090 79 1y RN INKRY
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NAXN NIYXNND 1902V NNAITY DX N2'NN N'x7in'on .Tinkercad n'x7mt'on

JITN Qpwn niyynxa SDA nix
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https://www.tinkercad.com/things/fxh50zwPcSe-i2c-master-slave
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4.10 a'7xw NNO

NINAN NI7RWN 7 1yl SREO8 anan v Niwpa Nty

772200 MR nIY7 waTiw 1wn 1nn .200 -> 7w 17KIX 12ana Dntyn WX
1 %9 % v N TN NHOY NN 7y 2 N2IK7 1avn? vamv wan inn- A

?0n

[INNDO

199 Ania NaNZn NNYOSXA 1N 07200 NN .6 TNy 015NN '9STNXK NN .X

| 1/ | uxil | DEL Maximum ADAOZUE udin 1o 15/
| 18 | 0x12 | Set Maximum Analogue Gain to 199
I 10 [ 12 | Qat Mavieum Analaana Main ta 719

.0x12 1N "2IX'? 11ayn7 o'’knnn N

rin
Wire.w lt%(b”TP(OXOL});
Wire.write(byte (0x12))

Wire.endTransmission ()

i)

i)

nTransmission (0x70) ;

N NIM'RNNN NIRINN

// O0xE0 >> 1

Taann R //

DINNN MAIRY? N2ND NIYXNIXA DTN DINN DX DIJP'? [N 292 AXINNN '9 v A

NINQN NNONN 'S 7V N2zl n"n 7w NIT'Na NTTAN DINN DY .2 NaImdA

Range = (Range_Register * 43mm) + 43mm

Range — 43mm

NN WY RONI

1000 — 43

= 22.2558 = 22 = 0x16

R Register =
ange_Register = T p—

43

4.11* 2a''Rw |NNO

.OXEOQ 7Tnnn N2 nipna OXF8 nwTh Nnamd [w'n7 yiap? n'xin

2NN NIZIYON X 1NN [WrNN W 01oNn 9T Y X

.NUTNN NIMdN ny77 changeAddress nwa n71yo mwn .a

N2 XN 2N 7Y 019NN 9T NX NINDY7 VX N7RYN 7Y NIY? Nm 72y X

[INNO

:079nN '9TA 7 T 7R 1A
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http://coecsl.ece.illinois.edu/ge423/devantechsrf08ultrasonicranger.pdf
http://coecsl.ece.illinois.edu/ge423/devantechsrf08ultrasonicranger.pdf
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Changing the 12C Bus Address

To change the 12C address of the SRF0O8 you must have only one sonar on the bus. Write the 3
sequence commands in the correct order followed by the address. Example; to change the address of a
sonar currently at OxEO (the default shipped address) to 0xF2, write the following to address 0xEQ;
(0xA0, 0xAA, 0xAS, 0xF2 ). These commands must be sent in the correct sequence to change the 12C

NI NAINDY 1ayn? w'y g¥In .TA71 TR [7Nn D'RY XTI7 ' 015Nnn ' 7y
O0xAO0, OxAA, 0xA5, OxF8

n72won |7n7 A

11 void changeAddress (int neeAddress) {

12 Wire.beginTransmission (0x70); // O0xE0 >> 1
13 Wire.write(byte (0xA0));
14 Wire.write (byte (0xAA));
15 Wire.write(byte (0xA5))
16 Wire.write(byte(0x7C)); // O0xF8 >> 1
17 Wire.endTransmission():;

18}

~ .

.SRF08 2511 719'0%7 N1 N0 XD KIXN? N1
197 '9 7V 21N 7W 0'901IN DIMORNN NX IXN NT'NA N7 nmn 7y ,D nd

075NN
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https://github.com/LeoColomb/Arduino-SRF/archive/master.zip
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.onY?

RS-232 1710090 naw ,0TIpn 7192 axina 12C 7171019 md ,nt 7171010
2w nxp T NN 1Y RS-232 2110N9Y TIiya .0 TN 191 Th7v
112'N7 wnwn SPI 271019 ,niawnimn Nidayn "My 212N I MIYEN
Y70 (oMt SS IWoKRN P 190Nnd) NOXRN AwWNN7 DIPNN 7w 11 190N
N1'NAN DIPIVNSN NYIZY "2 IRNYN Y¥A7 X1 7190 N7'NNA T'N NRT X7

MIYpnn axyl D"70WN NINIX 012N 1177 950N ,0pNnN NINdD
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[1121 7Y2 272 M2ITAY 1PN TR 201 N'NAN NAIXNN 72V D'MI7 1 pnn e
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M90N W TN N71IVON .NX'NT7N NNNIT DAY NXAYNN DX ANTAN N721V9 1AND  .a
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.NX'N7 NYXIA N2 N¥2WNN 19010 IR AXNY D 5.5 Dnam n'oimn IR Andw- .a

[INNO

.180x180 71122 1'n' nixawnn ywn 75 .60x60 71122 n¥awn D yap X
.70 7w 01NN D71V 17D ,320-180=140 Nxw"X '¥a
.30 7w orT1TYNN 071w 17D ,240-180=60 Nxw'" y ¥

w7 Im'on '97 nixawnn DIy N7aL 7Y
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ynax Y Jinac imn s
89 30 129 70
89 30 189 130
89 30 249 190
149 90 129 70
149 90 189 130
149 90 249 190
209 150 129 70

209 150 189 130
209 150 249 190

N
N
R
N
N
N
N
N

n72won |7n7 A

int identify(int x, int vy){

if (y »>= 30 && yv < 90) { // 1, 2, 3
if (x >= 70 && x < 130) return 1;
1if (x >= 130 && x < 190) return 2;
if (x >= 190 && x < 250) return 3;

}

if (y >= 90 && y < 150) { // 4, 5, 6
if (x >= 70 && x < 130) return 4;
1if (x >= 130 && x < 190) return 5;
1if (x >= 190 && x < 250) return 6;

}

if (y >= 150 &«& y < 210) { // 7, 8, 9
if (x >= 70 && x < 130) return 7;
1if (x >= 130 && x < 190) return 8;
if (x >= 190 && x < 250) return 9;

}

return -1; // error
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NAXNN 7Y [17'N1 2 9'yon NXaWNN 1IN'T? N71¥9n0 DX 71700 NIzinnn NN
N'WNRIN N71Y9]

void loop()
NMMTIZ N*121N "9 20 N¥ T2 NINT2 72 TIN*9n m17 "p7Tn naTan //
pinMode (XM, OUTFUT) ;
digitalWrite (XM, LOW);
pinMode (YP, INPUT PULLUP);

if (digitalRead(YP) == LOW){ ny m? nn ' *p oxr ng 11 //
readTouch () ; NY "T2N 20 NVITTIIRIEN NRTIR? n?21ve //
0 20792 0N MIVITTIIRIR? D'N211 NIVITTIUIRIPZ 270 *19'n //

xpos = map (x, left, right, 0, touchWidth):
ypos = map (y, top, bottom, 0, touchHeight):;
int id = identify(xpos, ypos):
if (id '= -1){
Serial.print ("panel - ");
Serial.println(id);
}
else
Serial.println("Error"):
}
delay (200) ;
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NINANNN DINNYT D" TIN" ANIN 2D 0V NTIAY .6 119

19 7V NniIn 'Y 0NN NN AT TAPA! D'TIM'70 NN 1V1;22¥ D" TV'N 'S v

TM7NN D' NIMNLVRYR NIDIYNA NIYPEN N917N .190N0 N *T' 7V N1N1IY N917Nin

21 NINLVRZZR NN N917Na1 NP'VDIRNLEIR NISI7NA .Ethernet Shield o'v1>
.0V2640 nn7x¥n 21T Tn7nn

'NAN [9IN2 71NN DT 719

N>'MN NIZ7Nn NMIYPNN 0'V1d ,0'awnn NMIYpNa ooy 6.1-6.3 n'o9'vo .x

Y pna

nn7x¥nn 21T oty 6.4 q'vo .a

D avnNn Mivpn

DNAI DAYNN MIYPNA TIO' AWIN 7W NY'70 NAXIN 190N 7W N1 27n2
N9 No'w maxm .TCP/IP n*71j10n91 nindwn 5 91m ,\WAN ,LAN n'namn
["oxnn (port) VI 190n1 (T272 4 NoNA) IP NAIND NIY¥NKA DX ApNnY

NXPN NN DIwn

[21 790 Ywnna niavin 2 -1 1 nixonaa Ethernet Shield nanann 'oru1d
SD |n2'T 0'01D N1V NAYIN NN D'0'VIdN YA .NIXRONAN |2 0'7TaNN
UNO nim'n ni7 7% 0annn 0'o0'v1dn .37 NIoN™NN 7191 |'R D7IK

.SPI 71;10n9 niyxnxa

Tiva (wired) "1z n2anIn 0'027 NION'NN NN 1901 DINRY ['¥7 DIFNN DT
DIA97 *T2 22 'K 72N ,NI' 0'¥191 Nifn? 129N (wifi) 0roinx nann '0'vdY
719N N2MD NyA 'UINYRN 0'01DY7 DA 09PN P9 D'AXINN NITIOWN .0DNA
0'012 7700 UNO WIFI xajzan nin' ni7 7w pirwa n'7nin 12d Arduino
™230 UNO nim'on ni7 7w 017 nimiT nnidn 0'0137 .n1aim 'INR NMIYpn

.UNO WIFI nin'n N7 2y yTn XN N1 XD .0'TIN'0 NN ' 7y

MIYPNN NIR7NN 75 01197 [DIKA DININA AT P70 7w 'whwin 77N
,EthernetClient.h ,Ethernet2.h ,Ethernet.h ,IPAddress

HTTP 217100901 011YVI'R MW7 Nion"Nn 7191 nn''7 |3 .EthernetServer.h
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https://store.arduino.cc/arduino-uno-wifi-rev2
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,ON'MNIIDN NXI O'YATIN DIY"'NN DX INNT' ,NAYNINN N2 NdYn D'TM7NN INNY

JnAYNMnn noavnn ]'ﬂ|717 N'1DN 1ANdY

N2 91N 71NN DT 719
N'OX77 NP2 Nd>wwn 0oXnn 7.1-7.2 0'9'vo  .x
372 NP'M NO0IAN NAWNINA NMIPA DN IXNn 7.3 9o .

NIo' *2ayni DIY'N 07700 272 N7 NIoOoIAN M7 NIDAYN AIXNN 7.4 Qo .a
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7N ANAITA WIN'Y N 09N [DIXA NININA 1120 AIN2 NN NN
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AYNINN N2 Noyn

NL72N N NAYNINN NP2 NDWN 7¢ 01YONNNITNIANN DNININND NT 7702
['70120 YR DNIXRINN L[D 11D .N'OXRTPN NdIYNN 119 7V 1T Ndyn 7w ninnna
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.0"7'2pNn7 D"N190 NINIX 19N

272 NP'!M NIooIaN NNpa NDAYN

NION"NN N NIAYNINN NP2 NIDIYN 7Y DAY DMIY'* DIXINND 0T 7702
N 72 NZ'Na 27w winmnl N9 N1zal (on-off) nnaxn-IT npa nivwy
NIDIYN NNXINNA NP0 NIV'YN NNX 722 .07V900 0INYR? NIoN"'NN
D"722pn 0DWI (JW'rN) NTTAN 21 7W 0raXN-IT 0YNN90 0DV NIPOoNN

ANTTN AN v

Vi ,L293D yian qniT ,'u9IxX 'Y TTIn ,AY' DT vin 7w napo 7710 7on
Stepper n7nnn NI7IY9 NIAXINA TYXN VN IR 2700 DNIT [WUNIETYUY

.IM7y9n2 npnINn

77190 DX NI7NN NIRNAITN
'MN90 |W'N DY N'AXN-IT NNIVI9NL0 NZA? NdDwn o
22PN |WrN Oy NAXN-IT ANI0N9N0 NNPA7 DN o
"22pn |wrn oy PWM N'7'apn N11vonu Njza? nowwn o
TTipm nivxnxa PWM no'wa DC yian nn'nn M7 nown o
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.Tinkercad
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7.11 2a''xv Nno

7w nynn yxan 170 180 7w nin'hina 79 yiinnw 0 7.6 nnalm N1dINN DX Y
.N7199 11" N97NN 702 nMw ya 7w avnwn oy 1 751 nizyn 90

[NNO

myStepper.setSpeed(180) :180 -7 nn'nnin NX N7'NN Nnwa

yan oqinn o1y 50 const int stepsPerRevolution = 50 :n*Tyxn NiNd NX Y2
.21'o

.D'WITIN DI'WN NKRY TN

1 #include <Stepper.h>
2 const int stepsPerRevolution = 50;
3 Stepper myStepper (stepsPerRevolution, 8, 9, 10, 11);

void setup() {

=

myStepper.setSpeed (180) ;

3 void loop ()

0

myStepper.step (stepsPerRevolution) ;
10 delay (250) ;

11  myStepper.step(-stepsPerRevolution);
12 delay (250);

13}

7.16 2"'x¥ INNO
TV NYann oy 1709 NITRNNY 2 N'DINA '11'Y 1V'¥N
|NNS

qQon 71Ta "IXNN Y7 XN WA 12 7NN OX I DITRNN DX Y7 nin 7y
DX IT NO'W NITINY DN TA72 |0 IX 71ITA 0N 79N0nY7 K71 2 7wn? ,0'ion
A10N NIYND NN NV'W NX NINT? N1 .(dead zone) nn ninn N7va on-off napa

NN DINNN DX DXY2| ||'7nn ANN DX DAl N1950n NI L, VUITD 1AW 0T'NY
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18
19
20
21

18
19
20
21

nn'"pn NN Ty

1t (presentVal>previoustVal)
stepper.step(2) ;

1t (presentVal<previoustVal)
stepper.step (-2);

"M'YN NYX¥N INXY? TN

1f (presentVal - previoustVal > 2)
stepper.step(2);

1f (presentVal - previoustVal < -2)
stepper.step(-2);
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VHDL :2 nT'n!
NXIan

NPNAYNI 7701 Nmxy N TN 210 |1'01 WATIY N2'oNNn NLIYD NI'R AWNN NOY NT'NY
2N YT 21 NY'Y NOWA NdN N7 NIt V.H.D.L now Ny T ainn o'kl

M50 Nidhyna

DY' Y ,]1AD DT DINN 002NN [N'2Y NINIFOPNI TIO' NININ NN NZ'NNNA
N7X NININ .NI7YN DMWY RN RIN Y21IUN2 DI'ITN D120 IX D'WA9) X7 D71V7 072
NN ['AN7 N1 X7 N9R NITIO K77 .07 12 XWIIN 002NN [NV NITIoON ,NAITINNN [N

.NP'0'SN NNXI N'uvNNNN

.0012N KIN D'V NAITINNAN DX N7'NN 1127 1170 WTN DINN TIN%7 0'wan WX
TINY 217'Y , TNM7N7 D2IMN 012Nn% XYIN NVYOSNA TTINNNT N0 NNTnn 719

. NDIN T2V "IN IR IFTA DN NI v

N ,N9Y 722 DI NIAdYM NIz nidwwn IR'MY? now X' V.H.D.L now ,n%w 1902
D'12N DIY' N7V NOWA |27 ,N12N7 NWZ D'MW71 NIFTY DT IT .|'RN W' R'¥NN7 TWONR
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package MyPackage is
function log2 (constant N :integer) return integer;
end package MyPackage;

package body MyPackage is
function log2 (constant d :integer) return integer is
begin
for i in 1 to d loop
if ((2**1i)>= N) then
return i;
end if;
end loop;
return 1;
end function log2;
end package body MyPackage;

LIBRARY ieee;
USE ieee.std_logic_1164.all;
USE ieee.std_logic_arith.all;
USE ieee.std_logic_unsigned.all;
NI1RAN NIRIINN "D pyann package -7 nR'IR

library work;
use work.MyPackage.all;

ENTITY Distance IS

time ninwnn 2110 NI19IEND NI7TTAN NIRAN NIATANN
GENERIC (EchowidthPulse : time:=18 ms;
clockPirode : time:=20 ns );

PORT

(
clk : IN STD_LOGIC;

rst : IN STD_LOGIC;
echo :IN STD_LOGIC;
UsDistance : out

1Tx1nw package -n "V DATAIN N1URIIN 20 ARAN NATANN

STD_LOGIC_VECTOR(log2(EchowidthPulse/clockPirode)-1 downto ©)
)s
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43


https://www.intel.com/content/www/us/en/products/programmable/fpga.html

— MM7 )TN /DN NRRNLRYR NOTIN NNAN

Design Tools and Software nxan nnwosxa Nna

® ownoox | § wn-wox | § wn-wox [ @ onno

« > - & https://www.intel.com/content/wwwjus/en/prod:
Intel® MAX® 10
All Intel® FPGAs

Intel® SoC FPGAs

Intel® Stratix® 10
Intel® Arria® 10
Arria® V
Cyclone® V

CPLDs

Intel® MAX® 10

MAX® V

MAX= I

Acceleration Solutions
Configuration Devices

Design Tools and Software

Boards and Kits

Intellectual Property

Intel® FPGA Support

Documentation

How to Buy

Intel Quarus Prime Lineedition - n1dInn 7w n'na'nn NNWOX2 NN

.N1NINT7 DXNN NDINN DX 1INQY7 D'V MNnn NXY

720N '9T 7V ,711TN 20 DR WRN 21Ta7 007y .naiw FPGA 21 nw ni? 717

.NYWOIY NDY7 D'oNIXnN

.DE2 xjw ni7 7y x¥niw 2110 ,cyclone ii 212 wnnw nnaTnn NIX?

44



— MY T/ DNl NRNLEYR NOTIN NNAN

'D'NAN DA7WUN 97 PN

Lite nina standard 1nna select edition-a .1

.18 nima 13-7 nona Nna Select release-a

intel,
Home > Downloads > Quartus Prime Lite Edition

Download Center for FPGAs

Quartus Prime Lite Edition
Release date: September, 2018 Intel Quartus’ Prime

Latest Release: v18.1 Design Software

Programming Software
Board System Design
. mm :
Board Layout and Test Operating System @ ® '/ Windows 6 Linux
Legacy Software

Select edition:

Select release:| 18.1 M

Download Method @) ®Akamai DLM3 Download Manager @  /Direct Download

 The Quartus Prime Design Software Lite Edition v18.1 has been updated with Curl 7.64.0, CygWin 3.0.3, expat 2.2.6,
flexnet_publisher 11.16.2.1, glib 2.56.1, gstreamer 1.14.0, guava 27.0.1, jre (Oracle Java) 1.8.0u202, libicu 61.0, libpng
1.6.36, openssl 1.0.2r, perl 5.28.1, python 3.6.8, gt 5.11.3, ccl_sglite3 3.26.0, sqlite3 (python) 3.26.0, sqlite3 (qt) 3.27.2,
xerces-c++3.2.2, and zlib 1.2.11, which include functional and security updates. Users should update to the latest version
of Quartus Prime design software as soon as possible.

+/ The Quartus Prime Lite software version 18.1 supports the following device families: Arria l, Cyclone 10 LP, Cyclone IV,
Cyclone V, MAX II, MAX V, and MAX 10 FPGA.  ~ More

0
Combined Files JLGITGTEWZIEAN  Additional Software

Download and install instructions: -~ More
Read Intel FPGA Software v18.1 Installation FAQ
Quick Start Guide

[/Iselect All @
[VIQuartus Prime Lite Edition (Free)

[v|Quartus Prime (includes Nios Il EDS)
Size: 1.7 GB MD5: FOD752D67B18C89FBCO043CEF676896D

[¥[ModelSim-Intel FPGA Edition (includes Starter Edition)

Updates Available

.NUN NINION 1INX7NN 027 D"IXIN 0'D'YON NN [NO0Y7 171N XKan Q7w .2

.NTIN X7 mio Modelsim pal QUARTUS paw 2% in'w
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USA (English) €

Quick Start Guide

Mselect All

[¥lQuartus Il Subscription Edition

[vIQuartus Il Software (includes Nios 1l EDS)
Size: 1.7 GB MD5: D6B873A525B40BB7668FBBDDC2A695FD

[vIModelSim-Altera Edition (includes Starter Edition)
Size: 779.3 MB MD5: 97D829F95E3BDFA2AD15891F00936D10

[vIDSP Builder
Size: 76.3 MB MD5: 1ABD70F653BC62DDCC19CBB505AEA8FD

M Devices
You must install device support for at least one device family to use

[JArria GX, Arria Il device support (includes all variations)
Size: 619.1 MB MD5: 6038AF3268072E819D2B30B80D75D333

[CJArria V device support
Size: 1.4 GB MD5: 05AE58D4DAFAD83B252529BB22741056

[[JArria V GZ device support
Size: 1.4 GB MD5: F3FE603376CBFA91F51D836809729F858

the Quartus Il software.

Size: 573.5 MB MD5: 767C28BE73344FF92F8105C25B674D22

[vICcyclone V device support (includes all variations)

FIMAX II, MAX V, MAX 3000, MAX 7000 device support
Size: 6.8 MB MD5: AO702931640D4FAC314BEC491651D0OEB

[vIcyclone, Cyclone Il, Cyclone IlI, Cyclone IV device support (includes all variations)

Size: 747.9 MB MD5: 4664B9BDD482C004C3C8D64FEFC124AB

M Additional Software

[¥IQuartus Il Programmer and SignalTap Il
Size: 136.6 MB MD5: F2F4B22D649DF1CB38AC6360474C70

Quartus Il Help
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.50MHz wran seven segment -2 NiNNNIEDANAN DRNION NVNY? DI7'X¥A

q1ixn .FPGA -0 7w 0"'727%7 DM1a'n NIK7202 21X WD 7571 010'S DNIA'N NN

[707 NNAIT .N1DIMA ' TaN? W' 7200 R NRY 11'7v (Altera DE2 Board v 1

ANN T2V NN NRvTR 7220Nn7 Ina R0 2012 pin_N25 7a7%7 ainn swO annn

swo | Pwnes | Togge Swichio]
sw1] PIN_N26 Toggle Switch[1]
swiz) BIN_P25 Toggle Switch|2]
sw[3 PIN_AE14 Toggle Switch|3]
Swi4) PIN_AF14 Togele Switch|4]
swis| PIN_AD13 Toggle Switch|5]
swig| PIN_AC13 Toggle Switch|g]
SWIT) PIN_C13 Toggle Switch[7]
swig| PIN_B13 Toggle Switch|8]
swigl PIN_A13 Toggle Switchg]
SW[10] PIN_N1 Togale Switch(10]
SW[11] PIN_P1 Toggle Switch(11]
SW[12] PIN_P2 Toggle Switch(12]
SW[13) PIN_T? Toggle Switch(13]
SW[14) PIN_U3 Toggle Switch(14]
SW[15] PIN_U4 Toggle Switch{15]

LEDR[0)] PIN_AE23 LED Red[t]

LEDR[1] PIN_AF23 LED Red[1)
LEDR[2] PIN_AB21 LED Red[2)
LEDR[3] PIN_AC22 LED Red[3)
LEDR[4] PIN_AD22 LED Red[4]
LEDR[S] PIN_AD23 LED Red[5]
LEDR[E] PIN_AD21 LED Red[8)
LEDR[7] PIN_AC21 LED Red[7]
LEDR[8] PIN_AA14 LED Red[8]
LEDR[g] FIN_¥13 LED Red[8]
LEDR[10] PIN_AA13 LED Red[10]
LEDR([11] PIN_AC14 LED Red[11]
LEDR[12] PIN_AD15 LED Red[12]
LEDRI[13] PIN_AE1S LED Red[13]
LEDR([14] FIN_AF13 LED Red[14]

.NI70 MDD XY
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‘ou can install additional device support with the Install Devices command or

Device family
Family: Cyclone II

Devices: All

Target device

O Auto device selected by the Fitter

® Specific device selected in 'Available devices' list

Other: n/a

wailable devices:

Show in 'Available dev

Package:

Pin count:

FBGA
672

Speed grade: 6

Name filter:

Show advanced dev

Name Core Voltage

LEs User I/0s

Memory Bits

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

:0IX 'Y 2N NN NN

You can install additional device support with the Install Devices command on the Tools menu.

Device family
Family: |Cydone I -
Devices: |All s

Target device

() Auto device selected by the Fitter
(® Spedfic device selected in 'Available devices' list

Other: nfa

Available devices:

Showe in 'Available devices' list

Package: FBGA -
Pin count: 672 -
Speed grade: |6 -
Mame filter:

Show advanced devices HardCopy compatible only =1

Device and Pin Options. ..

Name Core Voltage LEs User 1/0s Memory Bits Embedded multiplier 9-bit elements
EP2L35F672CE
EP2C50F6T2CE 1.2V 50528 450 594432 172 4
EP2CTOFET2CE 1.2V 63416 422 1152000 300 4

3

48



— nnY 71T / D' AvNNl NZNLPIX NOTIN NNAN

@

DSdd &m 9o swed
Project Navigator

= Files

A Hierarchy E Files + Design Units
Tasks
Flow: Compilation
Task
~ » Compile Design
 » Analysis & Synthesis
= Edit Settings
™ View Report
* Analysis & Elaboration
* Partition Merge
~ = Netlist Viewers

£ 0T Afimem
x

2 Al @ A A |4 |7 <<Search>>
H

Type  ID Message

Processin ndow Help ®

pnnw akximn 4

Search altera.com | @

- HY rEee PP OO RSP L e

vax| @

RS

Block1.bdf* B
jAoE-HI1ANANDON  FE G 22 d @ s un e

1P Components GRevp| o

e

[ 28 crete Desgn Fae from Sleced Biock x i

File type

© AHDL

® VHDL

O Verilog

O Schematic

* | CIAdd the new design file to the current project
File name: |swled.vhd |

[0 ] el Hlp

fﬂ Create Design File from Selected Block

File type -
O AHDL

® VHDL

O Verilog

O Schematic

[J Add the new design file to the curre

File name: |swled.vhd
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€ Quertus 1| 64-Bit - D/book/swled - swied

Fle Edit View Project Assignments Processing Tools Window Help %

JdSd@ &0l 9 swied MY PO T PP OO RN O® AL 0w
Project Navigator sox| @ Block1.bdf* swled.vhd
® Flles Teble of Contents
# swied.vhd = Flow Summary Flow Status
= Flow Settings Quartus 1 64-Bt Version
= Flow Non-Default Global Setting Revision Name
= Flow Elepsed Time Top-level Entity Name
=2 Flow OS Summary Family
5 Flow Log Device
J Analysis & Synthesis Timing Models
¥ Flow Messages Total logic elements
1 Flow Suppressed Messages Total combinational functions
Dedicated logic registers
SHierarchy M Files # DesignUnits “<IP Components Rev || Total registers
Tasks sax Total pins
o = Total virtual pins
Flow: Compilation - Customize... i e
Task Time ° Embedded Multiplier 9-bit elements
v » Compile Design Total PLLs
v v » Analysis & Synthesis 00:00:04
I Edit Settings
= View Report
v > Analysis & Elaboration

» Partition Merge
¥ = Netlist Viewers
TR
TG

e 10

sax

ceee

e

Messages

\ System /\ Processing (13)/

s R ed

‘7ap ymranoroa 5

- 8 x

Search altera.com |®

@ Compilation Report - swied £

@
EP)| Flow Summary

Successful - Mon Jul 22 09:43:24 2019

13.0.1 Build 232 06/12/2013 SP 1 S) Web Edition
swied

swied

Cyclone IT

EP2C35F672C6

Final

0

cocoonNnooO

100%  00:00:01

1ONN 7w RTL -0 707 .6

assignment-n V9N NN .2 7220 A7 (12NN 20 AW Yy ) L7

File Edit View

Project | Assignments

DS A a@ & =2

|Project MNavigator

/8% Cydone I1: EP2C35F672CE

E,@ swied <&

L4

iy Hierarchy

@ Files

|Tasks

Processing  Tools Window Help
Dewvice...
Settings... Ctrl+5hift+E
TimeQuest Timing Analyzer Wizard...
Assignment Editor Ctrl+5hift+a4
Pin Planner Ctrl+5hift -+
Remove Assignments...
Back-Annotate Assignments. ..
Import Assignments...
Export Assignments. ..
Assignment Groups...
LogicLock Regions Window Alt+L
Design Partitions Window Alt+D

:pin planer -2 1N1)

\==;

SETRID r
pDdiE EFFrdE  fFcd
g

Flow Status

Quartus II 64-Bit Versio

Revision Mame

Top-level Entity Mame

Family

Device

Timing Models

Total logic elements
Total combinational

ibal Settings

Dedicated logic regi
Total registers
Total pins
Total virtual pins

llyzer

Flow: Compilation

\D Flow Messages

M \ID Flow Suppressed

Task

Al

Total memory bits
Embedded Multiplier 9+

Messages
Total PLLs
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apn 8

@ Pin Planner - Dubook/swhed - swied 22
File Edit View Processing Tools Window Help =

9 Refaon ik ‘7 Top View - Wire Bond
| R sl Cyclone Il - EP2C35F672C6

[

% o0 B3

Gr.. Re..

© Tasks 8%
. » Run 2
v & Early
=1
» Ru
=
v & Chan
» Sh
» Shv

3 B e

@R

*|Named: * - llEdit: Filter: Pins: all -
?| NodeName Direction Location 1/OBank /REF Groug (O Standar Reserved -ent Stren fferential P:

5 led Output 3.3-..ult) 24mA...ult)
Input 3.3-..ult) 24mA...ult)

s
<<new node>>

s

15N NTAINY D'2N NN IpTA L9

- ::HIVH
>
- Named: * v |«»| Edit:

g Node Name Direction Location I/O Bank /REF Grouf /O Stan:
2 led Output 3.3-...ul

in

L SW Input 3.3-...ul
<<new node>>

All Pins

AM 5&:9
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[ swinms [eroanto|  owapen | | sowitens [restreme| ekt |

& Pin Planner - D:/raphy/book/FinalExample - FinalExample

Fie

&

28 Hees d

N'7200 ' 7V D'7200 ,n7wn7 nxw 193.10

SwO=pin_n25 e
LedrO=pin_AE23 e
location — 2 DNIX AIND)

Edit View Processng Tools Window Hep &) Search altera.com| @
[Report 28 x| Top View - Wire Bond
Reportiitayalatie Cyclone Il - EP2C36F672C6
lolsjorote] Yojoloole
3%8000008828 Z%ogo 880%3
QO OOOO! OOO
] 080 O§ OO om OeOO E@OOOO
g OOOOA 0 ACOOD) -
- ooo elotate i etaretetato
" 'OOOO AOOO OO% VOO
i 0880 OOOOOO \OOAQD: 8 888 |
28 {9,049) SOO %
Sows | Report 'w/\« ) USSRCORY -
= sax) 00 S SYconeal:
B Run Analysis and Elaboration [ O OO OC§O 3808 8888 ig
Vv (& Eerly Pin Planning OOOO O OO QOACOROOO «
1 Early Pin Planning... == o 2o} 8888: =
# Run1/0 Assignment Analysis “ OOOOOO 8 QO
] Export Pin Assignments. .. 888%%8 go z 0980 e
I, Chevae Vi oooooog\o/gggoggog\gggggggg
# show /0 Banks VAOOOOOOOAVODVAOOOOOOOAV
# Show VREF Groups ¢ e
” ” = =
Xj Named: v |« Edit: 0 Filter: Pins: all v
3‘1 Node Name Direction Location 1/0 Bank VREF Group Fitter Location 1/0 Standard Reserved CurrentStrength  Differential Pair
24 led Output PIN_A23 4 B4_NO. PIN_C11 3.3VLV..default) 24mA (default)
n_sw Input PIN_N25 5 B5S_N1 PIN_C13 3.3-VLV.. default) 24mA (default)
<<newnode>>

LEDR[0] PIN_AE23 LED Red|0] Sw(o) PIN_N25 Toggle Switch{0)]
LEDR[1] PIN_AF23 LED Red|1] swi1] PIN_NZ6 Taggle Switch[1]
LEDR[Z] PIN_AB21 LED Red(2] SW[Z) PIN_P25 Taggle Switch[2]
LEDR(3] PIN_AC22 LED Red[3) SwWE3) PIN_AE14 Taggle Switch{3]
SW[4] PIN_AF14 Toggle Switch[4)
LEDR[4] PIN_AD22 LED Red(4]
swis] PIN_AD13 Toggle Switch[5]
LEDR]5] PIN_AD23 LED Red|5]
SWIE] PIM_AC13 Toggle Switch[6)
LEDRE] PIN_AD21 LED Red|6]
SWIT1 PIN_C13 Togagle Switch([T)
LEDR] PIN_AC24 LED Red
[7] L ed(7] S8 PIN_B13 Toggle Switch[8]
LEORIE) PIN_AA14 LED Red(] SWIS] PIN_A13 Toggle Switch[3]
LEDR[9] PIN_Y13 LED Reds] SWI10] PIN_N1 Togele Switch{10]
LEDR[10] PIN_AA13 LED Red[10] SW[11) PIN_P1 Taggle Switeh(11]
LEDR[11] PIN_AC14 LED Red[11] SW[12] PIN_P2 Toggle Switch{12]
LEDR[12] PIN_AD15 LED Red[12] SW[13) PIN_TT Toggle Switch(13]
LEDR[13] PIN_AE15 LED Red[13] SW[14] PIN_U3 Toggla Switch([14]
LEDR[14] PIN_AF13 LED Red[14] SW[15] PIN_Ua Toggle Switch[15]
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Table of Contents vy
= Flow Summary
= Flow Settings
= Flow Non-Default Global Setting
= Flow Elapsed Time
= Flow OS Summary
El Flow Log
> 1 Analysis & Synthesis
- Flow Messages
" Flow Suppressed Messages
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L4

A w>

il

NM7¥nn 217 nanx yya1.13
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d] dpmdl] o d] ErFrdE Ecd)
|Table of Contents [¥- ] Flow Summary
=2 Flow Summary Flow Status
tus II 64-Bit Versi
58 Flow Settings Qua_r. = It Ersen
_ Revision Name
55 Flow Non-Default Global Settings Top-level Entity Name
= Flow Elapsed Time Family
55 Flow OS Summary Device
@ Flow Log Timing Models
5> [ Analysis & Synthesis Total logic elements
) Total combinational functions
> |1 Fitter ) ) )
Dedicated logic registers
» [ Assembler Total registers
» [0 TimefQuest Timing Analyzer Total pins

Total virtual pins

Total memory bits

Embedded Multiplier 9-bit elements
Total PLLs

[0 EDA Netlist Writer
(i) Flow Messages
\D Flow Suppressed Messages

@o.d0

&

Successful - Thu Jul 25 09:20:52 :
13.0,1Build 232 06/12/2013 5P 1
FinalExample

swiled

Cyclone II

ERP2C3aF072C0

Final

0133216 (0 %)

0/33,216 (0%)

0/33,216 (0 %)

0

2/475 (< 1%)

0

0 /483,840 (0% )

0f70(0%)

0 f 4( D %]
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:hardware setup 7y 17*770 — nQnINN DX ARN D21'RY NT'Na. 14

File Edit WView

Processing

Tools  Window Help

==D

$ Programmer - Dy/raphy/book/FinalExample - FinalExample - [output_files/FinalExample.cdf]

— O

| Search altera.com | @

ardware Setup USB-Blaster [USBE-0]

[] Enable real-time ISP to allow background programming (for MAX IT and MAX V devices)

| Mode: |ITAG

hd | Progress: l

]

't start

b 5top

Gl Auto Detect

. Delete

[ Add File...

E"‘_‘F Change File...

~

File

output_files/FinalExample... EP2C35F&72

Device

Chedksum

002F806F

Usercode Program,
Configure
DO2FE06F

Verify Blank-

Chedk

Examirie

|4l Save File

(2% Add Device...

T up
1% pown

EP2C35F672

NN2INN NN DX 71 N2V AT 170 ,2% m'w .Usb Blaster nnwoxa Nna.15

Al

% Programmer - Dt/raphy/bock/FinalExample - FinalExample - [output_files/FinalExample.cdf]

— O s

File Edit View Processing Tools Window Help 2 Search altera.com @
£ Hardware Setup [ ' I I %o (SUCCB-
- U Hardware Setup * o
[ Enable real-time ISF to
m | Hardware Settings JTAG Settings

' start

b stop

i Auto Detect
J% Delete

[ add File...

E“_f Change File...

‘ﬁl Save File

(2% Add Device...
T up
Jmﬂ Down

[ [

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

Currently selected hardware:

Available hardware items

USB-Blaster [USB-0]

i |

[ USB-Blaster I

Server
Local

Port
USB-0

| Add Hardware... |

Remove Hardware

Close

Blank-
Check

Examine
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‘727nn Usb Blaster -nw 17 m'w .16

% Programmer - Di/raphy/book/FinalExample - FinalExample - [output_files/FinalExample.cdf] - o x

Ele Edit View Processing Tools Windew hHelp & | Sgarch altera.mm|a

|_'9-' Hardware Sstup... |USE-EIaster [usB-0] Mode: |J'I'AG A | Progress: [ mo%ﬁllcc&a-

[ ] Enable real-time 15P to allow backaraund programming (for MAX II and MAX V devices)

File Dievice Checksum Usercode Program/ verify Blank- Examine
Configure Check

Jb Stop output_filesFinalExample. .. EF2C35F672 00 2FE06F 00 2FE06F

pin Start

b Auto Detect

o4 Delete

[ Add File...

t_@"_f Change File...

.ﬁl Save File

g.ﬂdd[lemce...

:N2MY 'NNN% man 7y Start 7y 170 1

o e—y = 4 i L

% Pragrammer - D:/raphy/book/FinalExample - FinalExample - [output_files/FinalExample.cdf] - O *

Fle Edit View Processing Tools Window Help 5 | Search altera.com|@

|_; Hardware Setup... | JSB-Blaster [USE-0 | Mode: |JTAE - | Progress: 100% (meza-

[] Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

File Device Checksum Usercode Program, Verify Blank- Examine
Configure Check

output_files/FinalExample... EP2C35F672 002F806F 002F806F

3 auto Detect

4 Delete

[ Add File...
?“_}‘- Change File...

| save File

[ Add Device...

i up
1 pown

EP2C35F672
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https://www.nandland.com/vhdl/tutorials/index.html
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