Modul Praktikum

MODUL 8
IMPLEMENTASI RANGKAIAN DIGITAL PEWAKTU DAN JAM WAKTU NYATA DI
FPGA MENGGUNAKAN VERILOG-HDL

1.1 Tujuan Praktikum Modul
Setelah mempraktekkan topik ini, praktikan diharapkan dapat :

1. Praktikan dapat mengetahui dan memahami konsep dasar dari rangkaian digital pewaktu

dan jam waktu nyata.

2. Praktikan dapat memahami fungsi dan prinsip kerja pencacah (counter) pada FPGA.
3. Praktikan dapat mengimplementasikan rangkaian digital pewaktu dan jam waktu nyata

menggunakan bahasa pemrograman Verilog.

1.2 Dasar Teori Praktikum Modul 1
1.2.1 Real-Time Clock (RTC)

Real-time Clock (RTC) adalah sebuah komponen dalam sistem komputer atau perangkat
digital yang bertugas menjaga waktu secara akurat dan terus-menerus, bahkan saat daya utama
sistem dimatikan. RTC menggunakan osilator kristal sebagai sumber waktu dasar yang stabil
dan akurat. Fungsi utamanya adalah memberikan informasi waktu dalam format detik, menit,

jam, dan komponen waktu lainnya.

Pada DE10-Lite FPGA, Real-time Clock (RTC) dapat diimplementasikan menggunakan
rangkaian digital yang memanfaatkan sumber waktu dasar seperti osilator kristal dan modul
RTC yang telah tersedia di dalam perangkat FPGA. RTC pada DE10-Lite FPGA berfungsi
untuk menyediakan waktu yang akurat dan terus-menerus, bahkan ketika daya FPGA

dimatikan atau dipulihkan.

RTC pada DE10-Lite FPGA dapat berfungsi sebagai penyedia waktu real-time yang
akurat, memberikan informasi waktu dalam format jam, menit, dan detik. Ini memungkinkan
sistem untuk memantau waktu secara terus-menerus dan melakukan tindakan berdasarkan

waktu yang tepat.
1.2.2 Rangkaian Sekuensial
Rangkaian sekuensial adalah rangkaian logika yang outputnya dipengaruhi oleh input

saat ini dan output sebelumnya. Rangkaian sekuensial dapat dikatakan juga sebagai
rangkaian logika yang bekerja berdasarkan urutan waktu.
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Input Rangkaian Output
: Sekuensial
L

Gambar 12. | Rangkaian Sekuensial

Seperti dilihat dari gambar rangkaian di atas, ciri dari sistem rangkaian logika
sekuensial adalah adanya jalur umpan balik (feedback). Adapun contoh dari rangkaian
sekuensial yaitu flip-flop, counter, register, dan detektor sekuensial.

1.2.3 RS Flip-Flop

RS flip-flop adalah bentuk dasar dari rangkaian logika sekuensial yang digunakan dalam
desain perangkat keras (hardware). Flip-flop ini memiliki dua input, yaitu S (Set) dan R
(Reset), serta dua output, yaitu Q dan Q' (invers dari Q). Sinyal clock tidak diperlukan
dalam RS flip-flop.

Pada RS flip-flop, input S (Set) digunakan untuk mengatur output Q menjadi logika 1 (set)
sedangkan input R (Reset) digunakan untuk mengatur output Q menjadi logika 0 (reset).
Kedua input tersebut beroperasi secara saling berlawanan; artinya, ketika salah satu input
diaktifkan, input lainnya harus dinonaktifkan untuk mencegah kondisi yang tidak

terdefinisi atau konflik logika.

S (Set) R (Reset) Q (Output) Q' (Output Inverted)
0 0 Q Q

0 1 0 1

1 0 1 0]

1 1 Undefined Undefined

Berikut adalah beberapa karakteristik utama dari RS flip-flop:
+ Saat S =0 dan R = 0, keadaan flip-flop tetap.
* Saat S =0dan R =1, flip-flop akan direset, membuat output Q menjadi 0.
* Saat S=1 dan R =0, flip-flop akan diset, membuat output Q menjadi 1.
+ Saat S = 1 dan R = 1, keadaan flip-flop menjadi tidak terdefinisi karena dapat
menyebabkan konflik logika.
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1.3 Lembar Kegiatan Praktikum Modul 1
1.3.1 Alat dan Bahan

a. Software Quartus Il
b. ModelSim
Mouse

d. Laptop

1.3.2 Langkah Praktikum Modul Quartus IT

PERCOBAAN I

Buat pencacah modulo-k dengan memodifikasi desain pencacah 8-bit agar memuat
parameter tambahan. Itu penghitung harus menghitung dari 0 hingga k—1. Ketika penghitung
mencapai nilai k—1, maka nilai penghitung berikutnya seharusnyamenjadi 0. Sertakan keluaran
dari penghitung yang disebut rollover dan atur keluaran ini ke 1 dalam siklus jam tempat
hitungannya nilainya sama dengan k — 1.

Lakukan langkah-langkah berikut:

1. Buat proyek Quartus® baru yang akan digunakan untuk mengimplementasikan sirkuit yang
diinginkan pada board DE-series Anda.

2. Tulis file Verilog yang menentukan rangkaian untuk k = 20, dan nilai n yang sesuai. Sirkuit
Anda harus digunakan tombol tekan KEY0 sebagai reset asinkron dan KEY1 sebagai input jam
manual. Isi konter harus ditampilkan pada lampu LEDR merah. Juga menampilkan sinyal
rollover pada salah satu lampu LEDR.

Gk Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source files/ExerciseS/solutions/DE10-Lite/part1 Verilog/part1 - part1 — a X
File Edit View Project Assignments Processing Tools Window Help Search alteracom @
n part1 S DEFED AV 9
Project Navigator  Hierarchy vamex| @ partl.v
- By EFE nrfm 0w ¥
Entity-Instance 21 moduTe modulo_counte k, Reset_n, Q, rollover);
i MAX 10: 10M50DAF484C7G 22
> part1 23 PARAMETER DECLARATIONS
25
26
27
28
29
30
B
32
33 output rollover;
34
35
36
= = E——
=S Compilationy Lt 38 always @ (posedge Clock or negedge Reset_n)
Task 39 if (!Reset_n)
40 Q <= 'do;
v P Compile Design 41 e15e’F .
> B> Analysis & Synthesis .S ! éQ<;_-d5;)
> P> Fitter (Place & Route) 44 else .
45 Q <=Q + 1'bl;
> B Assembler (Generate programn || 46 assign rollover = (Q == k-1) ? 1'b1 : 1'b0;
> B Timing Analysis :; endmodule
> P> EDA Netlist Writer 49
ollau] (o (a(a] (A <<Filter>> B8 Find..  #8Find Next
“lrvne  Tn  Messane
© 125068 Revision "partl" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUS/Downloads/{
.| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
$| System(2)  Processing
Ln1 Col1 Verilog HDL File 0% 00:00:00

a = 1 0804 »
Q search = |5 M ) 5 04204 B CR
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-]

. " e
[ o | Top View - Wire Bond M
* . MAX 10 - 10M50DAF484C7G b il
Q g User /0
v ® U
2} @  Finerassign..
@  unbonded..
@  Reservedpin
2 ©  Cther confl.
“m £ DEV_OE
bl ) DEV_CLR
& DIFF_n
Groups  Repert » iy
2 @ o
g [rasks aex 5 oo
8|~ Early pin Planning ~ g oS
o B Early Pin Planning. A  axn
& B Run 1/0 Assignment / rarA] | axp
E W xport i Assignmen talate) d v
B Weinnnder. 62220 /O Bank Usage vex
~ I Highiight Pins DO YO bar Assigni Usedp Availat
8 1/0 Banks v v e 16
L€ L am aa A s s
2 Mamedt- =] ko Filter:Pins:all -
9 Node Name Direction Location /O Bank VREF Group ‘itter Locatior 1/O Standard  Reserved  wrentStreng  Slew Rate  ifferential Pai ict Preservati
& KEVIT] Input PIN_A7 i B7_NO PIN_AT 33V rigger BmA (default)
- KEY[0] Input PIN_BE 7 B7_NO PIN_B8 3.3V .rigger BmA (default)
® LEDR[9] Output PIN_B11 7 87_NO PIN_B11 33-VLVTTL 8mA (default) 2 (default)
® LEDR{E) Qurput PIN_AT1 7 B7_NO PIN_AT1 33-VLVTTL BmA (default) 2 (default)
% LeoR[7) oupn  PwDl T w0 Pl 33vivi BmA (detault) 2 (defaut)
% LEORIE) oupn PN 7 w0 PNElE 33V BmA (default) 2 (defautt)
% LEDRIS] output PNCI3 7 B7_NO PIN.CI3  33-VLVITL BmA (defauly) 2 (default)
% LEORI4) oupn PN 7 BN PN 33VLVTIL omA defautt) 2 (defautd)
® LEDR[S] output PN 81O 7 87_NO PN B10 33VLVTTL &mA. (default) 2 (defaul)
® LEDR[2] Output PIN_ATD 7 B7_NO PIN_AT0D 33-VLVTTL 8mA (default) 2 (default)
® LEDR[1) OCutput PIN_AS 7 B7_NO PIN_AQ 33-VLVTTL BmA (default) 2 (default)
% LEDRIO) Output PIN_AB 7 B7_NO PIN_A8 A3VLIVITL B8mA (default) 2 (defauln)
& |<<new nodes>
£
=
100%  oonons
B O Type heretosearch o i @€ \| - €€ 6 3 2 HSG 167% A GO mE muﬁ;m B

3. Sertakan file Verilog dalam proyek Anda dan kompilasi sirkuitnya.
4. Simulasikan rangkaian yang dirancang untuk memverifikasi fungsinya.

@ Programmer - D/ASPRAK SISDIGtpintel.com/flabs/Digital_Logic/Verilog.lab_source files/ExerciseS/solutions/DE10-Lite/part1 Verilog/part? - part1 - [part]cdf] [= B
File Eit View Processing Tools Window Help - '

& Hardware Setup... |USB-Blaster [USB-0] Mode: ITAG . pmgm:

[] Enable real-ime ISP 10 allow background programming when avallable

Msan File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
Configure Check Bit CLAMF
Yo Stop partlsof 10M50DAFBA 00271A80 00271480 [
8 Auto Detec
pelete
 Add File.
Change Fie
e e
* Add Device
up
M O Typeheretosearch ’i H @3 - € G S Q 27°C Berawan A GO W & B 2,,::,;:02, L}

5. Buatlah penetapan pin yang diperlukan untuk mengimplementasikan rangkaian pada papan
seri DE Anda, dan kompilasi sirkuit.

6. Pastikan sirkuit Anda berfungsi dengan benar dengan mengamati lampunya
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Gambar 1 Hasil dari percoban 1.

PERCOBAAN II

Menggunakan penghitung modulo dari Bagian I sebagai subsirkuit, terapkan
penghitung BCD 3 digit (petunjuk: gunakan beberapa counter, tidak hanya satu). Tampilkan
isi penghitung pada tampilan 7-segmen, HEX2—0. Hubungkan semua dari penghitung di
sirkuit Anda ke sinyal jam 50 MHz di papan seri DE Anda, dan buat penghitung BCD
kenaikan pada interval satu detik. Gunakan sakelar tombol tekan KEYO untuk mereset
penghitung BCD ke 0.

(G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source files/ExerciseS/solutions/DE10-Lite/part2.Verilog/part2 - part2 - o X
File Edit View Project Assignments Processing Tools Window Help Searchalteracom @
Dr=d 0 " C| part2 CSEEH DEPFES QAVE 9
Project Navigator  Hierarchy ~amsx| @ part2.v [}
. B e neth 0w =
EntityiInstance 1 // 3-digit BCD counter
# MAX 10: 10M50DAF484C7G 2 module part2 (CLOCK_50, KEY, HEX2, HEX1, HEX0);
> g Il 3
4 PORT DECLARATIONS
5 e o e e T e
6 input CLOCK_50;
7 input [0:0] KEY;
8 output [0:6] HEX2, HEX1l, HEXO;
9
10 *
11
12 e e
13 wire one_second_enable;
14 wire [3:0] one_wires, ten_wires, hundred_wires;
15 wire roll_ones, roll_tens;
16
— = 17 S e g e B B S S S e e e e e e e e e e
Tasks Compilation ~=wex|| g IMPLEMENTATION
19 e et BB BB BB B B e e e e e e e e *
Task 20 @ modulo_counter_er slow_Clock (.Clock(CLOCK_50), .Reset_n(KEY[0]),
~ P Compile Design za i .enable(1'b1l), .rollover(one_second_enable));
. . 22 defparam slow_Clock.n = 27;
> P Analysis & Synthesis 23 defparam slow_Clock.k = 50000000;
> B> Fitter (Place & Route) 24 o
25 // The three digits
> P> Assembler (Generate programm 26 @ modulo_counter_er ones (.Clock(CLOCK_50), .Reset_n(KEY[0]),
> P Timing Analysis 7 - .enable(one_second_enable), .Q(one_wires), .rollover(roll_ones));
X i 28 defparam ones.n = 4;
> P> EDA Netlist Writer 29 defparam ones.k = 10;
<« »
Al © A 4 A ¥ <<Filter>> O8Find.. 88 Find Next
i (- e |
= rvne ™ Messane
© 125068 Revision "part2" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/ASUS/DownToads/]
.| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
$
£ sSystem(2)  Processing

0% 00:00:00

15:46
29/04/2024 ! °n

EER  Q search y y & 29 O
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& Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/ExerciseS/solutions/DE10-Lite/part2.Verilog/part2 - part2 = o X
File Edit View Project Assignments Processing Tools Window Help

Search altera.com (J
Ors r part2 MIER 2233 PEED QAVR 9
Project Navigator 4 Hierarchy vamgex| @ part2.v
. B nethl i s D
EntityInstance 29 defparam ones.k = 10;
A MAX 10: 10M50DAF484C7G 30
> par2® 31 @ modulo_counter_er tens (.Clock(CLOCK_50), .Reset_n(KEY[01),
520 - .enable(one_second_enable & roll_ones), .Q(ten_wires), .rollover(roll_tens));
33 defparam tens.n = 4;
34 defparam tens.k = 10;
3i5)
36 8 modulo_counter_er hundreds (.Clock(CLOCK_50), .Reset_n(KEY[0]), .
7 B .enable(one_second_enable & roll_ones & roll_tens), .QChundred_wires));
38 defparam hundreds.n = 4;
39 defparam hundreds.k = 10;
40
41 // output digits on 7-segment displays
42 bcd7seg digit2 (hundred_wires, HEX2);
43 bcd7seg digitl (ten_wires, HEX1);
44 bcd7seg digit0 (one_wires, HEX0);
Tasks Compilation - ﬁg endmodule
Task &
48 module modulo_counter_er (Clock, Reset_n
~ B Compile Design 49
. . 50 / PARAMETER DECLARATIONS
> B> Analysis & Synthesis 51 — e
> P> Fitter (Place & Route) 52 parameter n
53 parameter k = 16;
> P> Assembler (Generate programi 54
> _— N 55 P—— e e et S e — *
P Timing Analysis 56 PORT DECLARATIONS
> P> EDA Netlist Writer 57 FEEIEEEREERRRREDRERDRAE Erwwk =
oAl O Al Al A <<Filter>> B8 Find..  8Find Next
i Bl o
= rvne ™ Meccane
© 125068 Revision "part2" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
»| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
4
é"
| 2| System(2)  Processing

0% 00:00:00

15:46
29/04/2024
G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source files/ExerciseS/solutions/DE10-Lite/part2.Verilog/part2 - part2 — o X
File Edit View Project Assignments Processing Tools Window Help Search altera.com ®
Ors r part2 MIEE-X- 23 PEEDS QAVE 9
Project Navigator  Hierarchy vamax| @ [x]
P %)
Entity:Instance ?7”“ nefhidsX S . S
# MAX 10: T0M50DAF484C7G 58 input Clock, Reset_n, enable;
> par2® 59 output rollover;
60 output reg [n-1:0] Q;
61
62 D R R B R %
63 IMPLEMENTATION
64 o etk etk
65 always @ (posedge Clock or negedge Reset_n)
66 if (~Reset_n)
67 Q <= 'do;
68 else if (enable)
69 B begin
70 if @
71
72 else
Tasks Compilation =wes|| 73 eng 2EO1 b1;
75
Task 76 assign rollover = (Q k-1);
~ P> Compile Design ;7 endmoduTe
> P> Analysis & Synthesis 73
> B> Fitter (Place & Route) 80 module bcd7seg (bed, display)
> P> Assembler (Generate programi 82 / PORT DECLARATIONS
> b Taning Anslyst 83 s
P Timing _"ayS'S 84 input [3:0] bc
> P> EDA Netlist Writer 85 output reg [0:6] display;
slal (@ Al Al (A <<Filter>> B8 Find.. 8 Find Next
i ([ <<ifter>>
= rvne ™ Mes<ane
© 125068 Revision "part2" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
.| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
a
&£ System(2)  Processing

0% 00:00:00
6

9/04/2024
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G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/ExerciseS/solutions/DE10-Lite/part2.Verilog/part2 - part2 - ) X
File Edit View Project Assignments Processing Tools Window Help Search altera.com [
Drs s part2 S SESE TEEED QAVE @
Project Navigator # Hierarchy vamex| @ part2.y
. B nehl0s Q%S
EntityiInstance 85 output reg [0:6] display;
A MAX 10: 10M50DAF484C7G 86
- par2® 87 P— seseseses sesseses
88 IMPLEMENTATION
89 S S B BB BB B R R B e P P
920
91
92 ---
93 |
94 11
95 |
96 -
97 | |
98 4| |2
99 | |
100 —-—
Tasks Compilation - }g% 1Y
Task 103 always @ (bcd)
104 © case (bed)
v P> Compile Design 105 4'h0: display = 7'b0000001;
s 5 106 4'hl: display = 7'b1001111;
> P Analysis & Synthesis 107 4'h2: display = 7'b0010010;
> P> Fitter (Place & Route) 108 4'h3: display = 7'b0000110;
109 4'h4: display = 7'b1001100;
> P> Assembler (Generate programm 110 4'h5: display = 7'b0100100;
N imi i 111 4'h6: display = 7'b0100000;
P Timing Analysis 112 4'h7: display = 7'b0001111:
> P> EDA Netlist Writer 113 4'h8: display = 7'b0000000;
Al O A 4 ~ <<Filter>> B8 Find..  88Find Next
i ([T <<rher>> |
= rvne ™ Meccane
© 125068 Revision "part2" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
»| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
4
£ sSystem(2)  Processing

0% 00:00:00

15:47
29/04/2024

(G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source files/ExerciseS/solutions/DE10-Lite/part2.Verilog/part2 - part2 = o X
File Edit View Project Assignments Processing Tools Window Help Search altera.com (]
Drs D part2 S EEN DPFES QAVE O
Project Navigator 4 Hierarchy vamax| @ part2.v 5]
o e w =
Entity:Instance %o”“ LIS JRANEE
MAX 10: 10M50DAF484C7G 91 0
~ a2 o5 1
94 5] |1
95 | 6]
96 ---
97 | |
98 4] |12
99 | |
100 -
101 3
102 */
103 always @ (bcd)
104 B case (bcd)
105 4'h0: display = 7'b0000001;
» lati ~—ma «|| 106 4'hl: display = 7'b1001111;
(esks Compilation B 107 4'h2: display = 7'b0010010;
Task 108 4'h3: display = 7'b0000110;
109 4'h4: display = 7'b1001100;
v P Compile Design 110 4'h5: display = 7'b0100100;
. . 111 4'h6: display = 7'b0100000;
> B> Analysis & Synthesis 112 4'h7: display = 7'b0001111;
> B> Fitter (Place & Route) 113 4'h8: display = 7'b0000000;
114 4'h9: display = 7'b0000100;
> B> Assembler (Generate programn 115 default: display = 7'b1111111;
> B Timing Analysi 116 endcase
P Timing Analysis 117  endmodule
> P> EDA Netlist Writer 118
I I
e (o] lalla] (A <<Filter>> B8 Find.. 8 Find Next
= rvne ™ Mes<ane
© 125068 Revision "part2" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
$
&
2
$| System(2)  Processing

» O

1
29/04/2024
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& Pin Planner - D/ASPRAK SISDI igital_Logi g.lab_source 10-Lite/part2) part2 - part2 - =1 X,
File Edil View Processing Tools Window Help Search altera.
28« Top view - e Band Pin Legend
MAX 10+ TOMEO0AFABACTG
e Symbol Pin Type ol
) userljo
@  userassign.
@ Fitter assign...
Groups  Report @  unbonded
@ meservednin Y
Tasks L
s 1/O Bank Usage nEx
@r| 7 Early Pin Planning A RN |
@ I Early Fin Planning.. I/Obar Assigni Used p Avallat
o T T 1w 16 o 16
gl _N )| se_an a a4 o
; v jes Edit Filter: Pins: all &
LI Node Name Direcion  Locaon  /OBank  VREF Group -imterLocatior /OStandard Reserved JmentSweng  SlewRate  ifferential Pal ict Preservati
8 e cocso Input PINPIT 3 83_NO PIN_PIT 33V LVITL 8mA (default)
| | Hexolo] Output PINCIA 7 87_NO PINC14 33V LVITL BmA (defaut) 2 (defauls)
| |® Hexorn) Output PINEIS 7 87_NO PIN_E1S 33V LVTTL BmA (default) 2 (default)
| | HEXOR) Ourput PIN_CI5 7 87_NO PIN_CI5 33V LVTTL BmA (default) 2 (defauls)
2| [ HExoE) Output PINCIE 7 87_NO PINC16  33-VLVITL 8mA (default) 2 idefault)
|| rexol Gurput PIN_EIG 7 B7_NO PIN_E16 33V LVTTL BmA (default) 2 (default)
% HEXO[5] output PN D17 7 87_NO PIND17  33-VLVITL 8mA (defaul) 2 (defauls)
& HEXO[6] Output PINCIT 7 87_NO PINC17 33V LVTTL BmA (default) 2 (default)
 HEX1[0] output AN Cle 7 87_No PINC18 33 LVITL 8mA (defautr) 2 (defaulr)
& HEX1[1] output PINDIB 6 86_NO PIN_D18 33V LVTTL 8mA (defaul) 2 (default)
= HEX1[2] Output PINE1B 6 85_NO PIN_E18 33 LVITL 8mA (default) 2 (default)
% HEX1[3] Output PIN_BIG 7 87_NO PIN_B16 33V LVTTL 8mA (defauli) 2 (defauls)
HEX1[4] Output PIN_ATT 7 87_NO PIN_ATZ  33-V LVTTL 8mA (defaul) 2 (default)
& HEXA[5] Output PINAB 7 87_NO PIN_ATE 33V LVITL BmA (default) 2 (default)
HEX1[6] output PINBIT 7 87_NO PIN_B17  33-VLVITL 8mA (default) 2 (default)
® HEX2[0] Output PIN_B20 6 B6_NO PIN_B20 3.3V LVTTL BmA (default) 2 (default)
% HEX2[1] Gutput PIN_A20 7 87_NO PIN_AZ0 33V LVITL 8ma (defautr) 2 (default)
w HEX2[2] Output PIN_BIO 7 87_NO PIN_B1G 33V LVTTL BmA (default) 2 (default)
‘@ HEX2[3] Gutput PIN_A2T 6 86_NO PIN_AZI 33 LVTTL 8mA (default) 2 (defauls)
8 HEX2[4] Output PINB21 6 85_NO PIN_B21 33V LVTTL 8mA (default) 2 (default)
w HEX2[S] Gurput PN C22 6 86_NO PINC22 33V LVITL 8mA (defaul) 2 {defaulr)
& HEX2(6] Output PINB22 6 86_NO PIN.B2Z  33-VLVTTL 8mA (default) 2 (default)
& KEY(0] Input PIN_BS 7 87_N0 PIN_BS 33V rigger 8mA (default)
<<new node>>
2
T
Ed

100% 000034

G G '3 ® 27C Berawan ADO®mZAD

’ : 12116
% O Typeheretosearch \(. =} e i 2770412024 ‘,

@ Programmer - DASPRAK SISDIG/ftpintel.comylabs/Digital_Logic/Verilog_lab_source. DE10-Lite/part2. 2 - part2 - [part2.cdf] - o x

file Edit View Processing Tools Window Help Search alteracom @
& Hardware Setup... |USB-Blaster [USB-0] Mode: JTAG ~|  Progress: IM]

[ enable i o allow backgs when available

File Device  Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP

s
P Swen | Configure Check Bit CLAME

#listop partz.sof 10M50DAF484 0027E607 0027EE07
88 Auto Detec
X Defete

/" Add File...

“ change File

L save File

* Add Device
Thup

1% pown

s - 1216
B O Typeheretosearch Qo7 Berauan A GO A O sosg0s D

gambar 2 Hasil dari percobaan 2.
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PERCOBAAN III

Rancang dan terapkan sirkuit pada papan seri DE Anda yang berfungsi sebagai jam
waktu nyata. Ini harus menampilkan menit (dari 0 hingga 59) pada HEXS — 4, detik (dari 0
hingga 59) pada HEX3 — 2, dan seperseratus detik (dari 0 hingga 99) pada HEX1 — 0. Gunakan
sakelar SW7-0 untuk menyetel bagian menit dari waktu yang ditampilkan oleh jam saat KEY 1
ditekan. Hentikan jam setiap kali KEYO0 ditekan dan lanjutkan jam saat KEYO dilepaskan.

(G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source files/ExerciseS/solutions/DE10-Lite/part4.Verilog/part4 - part4 — o X
File Edit View Project Assignments Processing Tools Window Help ®
Drs (s part4 LGS DPFED QLVE O
Project Navigator 4 Hierarchy vamex| @ parta.y
B e nrfm 0w 9 #=
Entity:Instas
ntitynstance 1 froduTe part4( CLOCK_50, KEY, SW, LEDR
# MAX 10: 10M50DAF484C7G 2 o R R
» pans : o PARAMETER DECLATATIONS O
5 parameter 4'b0010, A_COUNT
6 parameter 4"'b0001, B_COUNT
7 parameter 4'b0101, C_COUNT
8 parameter 4'b0001, D_COUNT
9 parameter 'b0000, E_COUNT
10 parameter b0100, F_COUNT
11 parameter 4'b0011, G_COUNT
12 parameter = 4'b0000, H_COUNT =
13
15 PORT DECLARATIONS
16 DR AN A At
. n . 7 input CLOCK_50;
Tasks Compilation v=e 18 'Input [1:0] KEY
Task 19 input [2:0] sSw;
20 output [9:0] LEDR
~ P> Compile Design g%
> B> Analysis & Synthesis 23 LOCAL WIRE DECLARATIONS
> B Fitter (Place & Route) 24 : A Ao —
25 wire vcc;
> P> Assembler (Generate programm 26 wire ‘Eentlil_sﬁc_enal_i'[e, pulse_count_enable, reset_pulse_counter;
> P Timing Analysi 27 wire [3:0] chosen_letter;
iming _naySIS 28 wire [2:0] letter_size;
> P> EDA Netlist Writer 29 wire [1:0] pulse_cycle;
2 llanf (o (al A (A <<Filter>> B8 Find..  #8Find Next
i
= rvne ™ Mes<ane
© 125068 Revision "part4" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
.| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
8
&
Z
&£ System(2)  Processing

0% 00:00:00

& Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/ExerciseS/solutions/DE10-Lite/part3.Verilog/part3 - part3 = o X

File Edit View Project Assignments Processing Tools Window Help Sea

- s part3 - O AR @
Project Navigator 4 Hierarchy vamax| @ part3.v 5]
L B neEm 0w 9 BE
Entity:Instance 29 defparam sTow_Clock.n = 27;
MAX 10: T0M50DAF484C7G 30 defparam sTow_Clock.k = 500000
> par3® 31
32 assign en_HO = one_Hundredth;
33 moduTo_counter_er U_HO (CLOCLSO KEY[1], en_HO, HO, rol1_HO);
34 defparam U_HO.n = 4;
35 defparam U_HO.k = 10,
36
37 assign en_H1 = one_Hundredth & rol1_HO
38 moduTo_counter_er U_H1 (CLOCK_50, KEY[l] en_H1l, H1, roll_H1);
39 defparam U_Hl.n = 4;
40 defparam U_H1.k =
41
42 assign en_SO = en_H1 & rol
43 moduTo_counter_er U_SO(CLOCILSO KEY[1], en_S0, SO, ro11_s0);
44 defparam U_SO.n =
o 45 defparam U_S0.k = 10,
Tasks. Compilation 46
Task 47 assign en_S1 = en_SO & rol1_:
48 moduTo_counter_er u_sl(u.oc&so KEY[1], en_sl1, s1, rol1_s1);
v P Compile Design 49 defparam U_S1l.n = 4;
. . 50 defparam U_Sl.k = 6;
> P> Analysis & Synthesis 51
> B> Fitter (Place & Route) 52 assign en_MO = (en_sl & roll_s1) | ~KEY[1];
53 moduTo_counter_sler U, MO(CLOCK 50, 1'b0, ~KEY[1], en_MO, Sw[3:0], MO, rol1_M0);
> P> Assembler (Generate programm 54 defparam U_MO.n =
> B> Timing Analysis ég defparam U_MO.k = 10
> B> EDA Netlist Writer 57 assign en_M1 = (en_MO & rol11_M0) | ~KEY[1];
I I
2an (o] lalla] (A <<Filter>> B8 Find.. 88 Find Next
= rvne ™ Mes<ane
© 125068 Revision "part3" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
.| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
$
&
2
S| System(2)  Processing

0% 00:00:00

15:51
29/04/2024
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& Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/ExerciseS/solutions/DE10-Lite/part3.Verilog/part3 - part3 = o X
File Edit View Project Assignments Processing Tools Window Help

Search altera.com (J
Ors r part3 MIER 2233 PEED QAVR 9
Project Navigator # Hierarchy vamex| @ part3.y
o B e nem 0w 9B
EntityInstance 57 assign en_M1 = (en_MO & rol11_M0) | ~KEY[1];
i MAX 10: T0M50DAF484C7G 58 moduTlo_counter_sler U Ml(CLOCK 50, 1 b0, ~KEY[1], en_M1, SW[7:4], M1, roll_Mml);
> part3 ® 59 defparam U_M1l.n = 4;
60 defparam U_ML.k = 6;
61
62 // drive the di sp1ays
63 bcd7seg digit5 (M1, HEX5);
64 bcd7seg digit4 (MO, HEX4);
65 bcd7seg digit3 (S1, HEX3);
66 bcd7seg digit2 (SO, HEX2);
67 bcd7seg digitl (H1, HEX1);
68 bcd7seg digit0 (HO, HEX0);

69  endmodule
70

71  module modulo_counter_er (Clock, Reset_n, enable, Q, rollover);
o 73 PARAMETER DECLARATIONS
Tasks Compilation - 74 - AN AN AP
75 parameter
Task 76 parameter
~ B Compile Design ;g
> P> Analysis & Synthesis 79 _PORT DECLARATIONS
> P> Fitter (Place & Route) 80 / * R Rl
81 input C'Iock Reset n, enab'le,
> B> Assembler (Generate programm 82 output roTIover,
> B> Timing Analysis gi output reg [n-1:0] Q;
> P> EDA Netlist Writer 85 T Erwwk Trwwk
Al O A 4 ~ <<Filter>> B8 Find..  88Find Next
i Al —

Ffune TN Messana

© 125068 Revision "part3" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
0 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained

3
&
¥
2
£ sSystem(2)  Processing

0% 00:00:00

> O

15:51
29/04/2024

(G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/ExerciseS/solutions/DE10-Lite/part3.Verilog/part3 - part3 = o X
File Edit View Project Assignments Processing Tools Window Help Search altera.com ®
Ors [a part3 S EEE DEFED QAVE 9
Project Navigator  Hierarchy camex| part3.v )
-
Entity:Instance ?s”” =
 MAX 10: 10M50DAF484C7G 86 IMPLEMENTATION
= 87 e *
88 always @ (posedge c'lock or negedge Reset n)
89 if (~Reset n)
90 Q <= 'd0;
91 else 1f (enab'le)
92 @©
93
94
95 e
96 Q <=Q + 1'b1;
97 end
98
99 assign rollover = (Q == k-1);
100 endmodule
Tasks Compilation - =mex igl
Task 103 module modulo_counter_sler(Clock, reset, load, enable, data, Q, rollover);
104 EEET R SRR bl bt Bt Bietad S B
v P> Compile Design 105 PARAMETER DECLARATIONS
106 o R *
> B> Analysis & Synthesis 107 parameter n
> P> Fitter (Place & Route) igg parameter k = 16;
> P> Assembler (Generate programiv 110 3 *
'S TimingA‘nalysiS ﬂ]z. EEEenPORT DECLARATIONS .
> P> EDA Netlist Writer 113 input C'Iock, reset, 'Ioad, enab'le,
slall O Al Al A Filter>> B8 Find..  88Find Next
i L ==reres
= rvne ™ Messane
© 125068 Revision "part3" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
.| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
4
é"
;" System (2)  Processing

0% 00:00:00
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G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/Exercise5/solutions/DE10-Lite/part3.Verilog/part3 - part3 - ) X
File Edit View Project Assignments Processing Tools Window Help Search altera.com )
Drs (= part3 MIES XX PEED QAVR 9
Project Navigator 4 Hierarchy vamgex| @ part3.v
. B nrfh0s | 9AIBSE
EntityInstance 113 input Clock, reset, load, enable;
i MAX 10: 10M50DAF484C7G 114 input [n-1:0] data;
> part3 ® 115 output reg [n-1:0] Q;
116 output rollover;
117
119 IMPLEMENTATION
120
121 always @ (posedge Clock)
122 if (enable)
123 if (reset)
124 Q <= 'do;
125 else if (load)
126 Q <= data;
127 else
128 @ begin
Tasks Compilation - 2 if @
131 else
Task 132 Q <= Q + 1'b1;
v P> Compile Design igi end
> P Analysis & Synthesis 135 assign rollover = (Q == k-1);
> P> Fitter (Place & Route) ﬁg endmoduTe
> P> Assembler (Generate programi 138
> B> Timing Analysis ﬁg :
> P> EDA Netlist Writer 141 PORT DECLARATIONS
Al O A 4 ~ <<Filter>> B8 Find..  88Find Next
i Bl o
= rvne ™ Meccane
© 125068 Revision "part3" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
»| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
4
£ sSystem(2)  Processing

Ln132 Col30 Verilog HDL File 0% 00:00:00

> O

15:52
29/04/2024

(G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/Exercise5/solutions/DE10-Lite/part3.Verilog/part3 - part3 - o X
File Edit View Project Assignments Processing Tools Window Help Search altera.com ®
Ors [a part3 S EEE DEFED QAVE 9
Project Navigator  Hierarchy camex| part3.v )
o B Brn 0w B u=
Entitynstance 141 PORT DECLARATIONS
 MAX 10: 10M50DAF484C7G 142 FEEEEEEREERIAEE wawEEn *
> part3® 143 input [3:0] bcd;
144 output reg [0:6] display;
145
146 P— —_—
147 IMPLEMENTATION
148 DAt —— *
149
150
151
152
153
154
155
156 | |
Tasks Compilation - =mex igg 4} }2
159 -—-=
Task 160 3
~ B Compile Design 161 %/
. . 162 always @ (bcd)
> B> Analysis & Synthesis 163 © case (bcd)
> P> Fitter (Place & Route) 164 4'h0: display = 7'b0000001;
165 4'hl: display = 7'b1001111;
> P> Assembler (Generate programm 166 4'h2: display = 7'b0010010;
imil " 167 4'h3: display = 7'b0000110;
> H
P> Timing Analysis 168 4'ha: display = 7'b1001100:
> P> EDA Netlist Writer 169 4'h5: display = 7'b0100100;
1AL O] A A A Filter>> B8Find..  88Find Next
i L ==reres
= rvne ™ Messane
© 125068 Revision "part3" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
.| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
4
é"
S| System(2)  Processing

0%

, 1552
DO o420 B B
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G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/Exercise5/solutions/DE10-Lite/part3.Verilog/part3 - part3 - ) X
File Edit View Project Assignments Processing Tools Window Help Search altera.com ®
D=4 [a)lhe part3 MIER 2233 PEELD @AVE 9
Project Navigator 4 Hierarchy vamgex| @ part3.v 5]
P m =
Entity:Instance 39”” nfhds BB
A MAX 10: 10M50DAF484C7G 150 0
L 151 --=
*parts 152 I
153 5] 11
154 |6
1ES -
156 | |
157 4] |2
158 | |
159 -—
160 3
161
162 always @ (bcd)
163 @ case (bcd)
164 4'h0: display = 7'b0000001;
o la@e = 165 4'hl: display 7'b1001111;
[Tasks Compilation =B 166 4'h2: display = 7'b0010010;
Task 167 4'h3: display = 7'b0000110;
168 4'h4: display = 7'b1001100;
v P> Compile Design 169 4'h5: display = 7'b0100100;
5 . 170 4'h6: display = 7'b0100000;
> P Analysis & Synthesis 171 4'h7: display = 7'b0001111;
> B> Ftter (Place & Route) 172 4'h8: display = 7'b0000000;
al7/s) 4'h9: display = 7'b0000100;
> B> Assembler (Generate programn 174 default: display = 7'b1111111;
imi i 175 endcase
>
P> Timing Analysis 176 endmodule
> P> EDA Netlist Writer 177
Al O A 4 A| ¥ <<Filter>> B8 Find..  88Find Next
i Bl o
= rvne ™ Meccane
© 125068 Revision "part3" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/
»| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
]
é"
£ sSystem(2)  Processing

0% 00:00:00

Q Ssearch =2 m g5 [ § Y C 1553 o @

& Pin Planner - DASPRAK $ISDIG/ftp.intel.com/labs/Digital_Logi 9_lab_source_files/b E10-Lite/part3 Ve part3 - part3 = =} X
File EdIt View Processing Tools Window Help Search aleracom | @
£ [Repon 28 Top View -vire Band Pin Legend B
A i MAX 10 10MB00MF 4847 e
| t v Symbol Pin Type ol
Q| User /O
¥ @  userassign.
X ®  rnerasin.
Groups | Report @  unbonded ...
— o @ peservednin ¥
vr =] 1/O Bank Usage wE =
~ I Early Pin Planning ~ e
W Early Fin Planning I/Qbar Assigni Used p Avallat
L ST Y - 1A 16 o 16
> e 18 an a 24
i#:|  |Nameds * ~|&» Edit: Filter: Pins: all -
LI Node Name Direction  Location /O Bank  WREF Group ‘itter Locatior I/OStandard  Reserved urrentStreng  Slew Rate  ifferential Pal fct Preservati =
8| |alclocso Input PIN_P11 3 83_NO PIN_P11 33V LVTTL 8mA (default)
| |% Hexofo] Output PIN_C14 7 B7_NO PIN_C14 33V LVTTL BmA (default] 2 (defaul)
o HEXO[1] output PINE1S 7 87_NO PINE1S 33V LVITL BmA (defaul) 2 idefault)
& HEXO[2] Output PN CIS 7 87_NO PINC1S  33VLVITL 8mA (default] 2 (default)
HEXO[3] output PN CI6 7 87_NO PIN.CI6  33-VLVTTL BmA (defauld) 2 idefault)
Output PN EIE 7 87_NO PINE16 33V LVITL 8mA (default] 2 (default)
Output PIN_D17 7 B87_NO PIN_D17 33-VLVTTL BmA (default) 2 (default)
Output PN 1T 7 87_N0 PIN.CI7  33VLVITL 8mA (default) 2 (default)
Output PIN_C18 7 B87_NO PIN_C18 33-V LVTTL BmA (default) 2 (defaulr)
Output PIN_D18 6 B6_NO PIN_D18 33-VLVTTL 8mA (default) 2 (default)
output PIN_E18 6 85_NO PIN_E18 33V LVTTL BmA (default) 2 (defaul)
% HEX1[3] Output PINBIE T B7_NO PINB16 33V LVTTL 8mA (default) 2 (default)
® HEX1[4] Output PIN_AT7 7 B7_NO PIN_A17 33V LVTTL BmA (default) 2 (default)
W HEX1[5] Output PIN A8 7 87_NO PIN.AB 33V LVTTL 8mA (default] 2 (default)
 HEX16] output PN BT 7 87_NO PINB17 33V LVTTL 8mA (defaul) 2 (default)
W HEX2(0] Output PINB20 6 B6_NO PINB20  33VLVITL BmA idefault) 2 idefault)
® HEX2[1] Output PIN_A20 7 B7_NO PIN_A20 33-VLVTTL BmA (default) 2 (default)
% HEX2[2] Output P10 7 B7_NO PINB1G  33VLVITL BmA (default) 2 {default)
HEX2[3] output PN A2I 6 86 NO PIN_A21  33VLVITL 8mA (default) 2 (defautt)
% HEX2[4] Output PIN_B21 & B6_NO PIN_B21 33V LVTTL BmA (default) 2 (default)
& HEX2[5] output N2 6 86 NO PIN 22 33VLVITL 8ma (default) 2 (default)
% HEX2[6] Output PN B2 6 86_NO PINB22 33V LVTTL 8mA (defaul) 2 (default)
= HEX3[0] Qutput PIN_F21 3 86_NO PIN_F21 33V LVITL 8mA (default) 2 (default)
% HEX3[1] Output PINEZ2 6 B6_NO PINE22 33V LVITL 8mA defaul) 2 idefault)
| HEX3[2] output PN EN 6 8580 PINE21 33V LVITL 8mA (default) 2 (default)
» | HEX3B) Output PNCI9 7 B7_NO PINLC19  33-VLVITL BmA (default) 2 (default)
| £ | vexata output PN €20 6 86_NO PINC20  33VLVITL 8mA (defaul] 2 (default)
| 5 | nexals) Output PN DI 6 86_NO PIND1O 33V LVITL BmA (default) 2 (default) v
100%  0000:34
~ 6 6 O 20 000001 +117% A GO W ad 0 W
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& Pin Planner - D#ASPRAK SISDI igital_Logi g.Jab_source { 10-Lite/part3) part3 - part3
File Edit view Processing Tools Window Help
= 28« Top vhew - vire Band Pin Legend
MAX 10+ TOMSO0AF4BACTG
™S e Symbol Pin Type ol
a ) userijo
w ®  userassin.
pas @ Fitter assign...
' Groups  Report @  unbonded ..
@ meservednin Y
Tasks a8
s 1/O Bank Usage nEx
@r| 7 Early Pin Planning A 2
@ I Early Fin Planning.. I/Obar Assigni Used p Avallat
F B no e Ao - 1A 16 o 16
gl - | _u lan 2u a a4 o
; Named; vje» Edic S Filter: Pins: al L
LI Node Name Direction  Location JOBank  VREFGroup <imterLocatior |/OStandard Reserved JrrentStreng  Slew Rate  ifferential Pal ict Preservati o
8 | nexata Output PINC0 & 86_NO PIN.C20  33-VLVITL 8mA (default) 2 (detault)
L HEX3(5] Output PINDIO 6 86_NO PIN_D1O  33-VLVITL BmA (default) 2 (default)
| | Hexas) Output PINEIT 6 86_NO FIN_ETZ  33-VLVITL BmA (default) 2 (default)
| | HEX4o] Ourput PIN_Fi8 6 B86_NO PIN_F18 33V LVITL BmA (default) 2 {default)
ee| [ HEXa) Output PINE20 6 86_NO PIN_E20  33-VLVITL BmA (default) 2 (defauly)
|| rexa) Gurput PINEIO 6 86_NO PIN_E10 33V LVTTL BmA (defaul) 2 (default)
@ HEX4[3] output PIN_J18 6 86_NO PIN_J18 33V LVITL 8mA (default) 2 (defauls)
& HEX4[4] Output PIN_H19 6 B5_NO PIN_H1O 33V LVTTL BmA (default) 2 (default)
% HEX4[5] Output PIN_F19 3 85_NO PIN_F10 33V LVTTL 8mA (default) 2 (defaulr)
& HEX4[6] output PINF20 6 86_NO PIN.F20  33-VLVTTL 8mA default) 2 idefault)
% HEXS[0] output PN_J20 6 86_NO PIN_J20  33-VLVITL 8ma (default) 2 (default)
W HEXS[1] Output PINKO 6 86_NO PIN.K20  33-VLVITL 8mA (default) 2 (default)
HEX5{2] output PINLIB 6 86_NO PINLIS  33-VLVITL BmA (defaul) 2 (default)
W HEX5[3] Qutput PINNIB 6 86_NO PIN.N1B  33-VLVITL BmA (default) 2 (default)
& HEXS[4] output PIN_M20 6 86_NO PIN_M20 33V LVTTL 8mA [default) 2 (default)
@ HEXS[5] Output PINN1D 6 86_NO PIN_N1S  33-VLVTTL 8mA (default) 2 (default)
% HEXS[6] output PN N2O 6 86_NO PIN.N20  33-VLVITL 8mA (default) 2 (default)
e KEY[1] Input PIN_A7 7 87_NO PIN_A7 33V .rigger BmA (default)
& KEY[O] Input PIN_BE 7 B7_NO PIN_BS. 33V _rigger 8ma (default)
.- SWI7] Input PIN_AT4 7 B87_NO PIN_A14 A3-VLVTTL BmA (default)
- swis] Input PN A3 7 87_No PINAT 33V LVITL ama (defaul)
- sWisl Input PIN_BI2 7 87_NO PINB1Z  33-VLVITL 8mA (default)
= swia] Input PIN_A1Z 7 87_N0 PIN_A12 33V LVITL 8mA (default)
- SWi3 Input PNCI2Z 7 87_NO PINCIZ  33-VLVTTL 8mA (default)
- swi2] Input PN_D12 7 87_NO PIN_DI2 33V LVITL BmA (default)
2 |8 switl Input PINCI1 7 87_NO PIN.C11  33-VLVITL BmA (defautt)
£ Input PNClO 7 87_NO PIN.CIO  33-VLVITL 8mA (default)
% | <<new node>» v
100%  0000:34

©6o

@ Programmer - DASPRAK SISDIG/ftpintel.comylabs/Digital_Logic/Verilog_lab_source. DET0-Lite/part3, 3 - part3 - [part3.cdf]

File Edit View Processing Tools Window Help

= 1224
<1 000001 +1,17% A~ @S m Z ) S, ‘

= o x

Search alteracom | @

& Hardware Setup...

"] prosres [ 00 el

Mode: | JTAG

[ enable o allow backgs when available

File Device  Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP

s
P Swen | Configure Check Bit CLAME

#listop

part3.sof 10MS0DAF484 0028571A 00285714
88 Auto Detec
X Delete

™ Add File..

“ change File

L save File

* Add Device
Thup

1% pown

#@ O Type heretosearch

= 1223
1 000001 +1,17% A T A m 7 B S %
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gambar 3 Hasil dari percobaan 3.

PERCOBAAN IV

Metode awal komunikasi telegraf didasarkan pada kode Morse. Kode ini menggunakan
pola pendek dan pulsa panjang untuk mewakili pesan. Setiap huruf direpresentasikan sebagai
rangkaian titik (denyut pendek), dan garis (apulsa panjang). Misalnya, delapan huruf pertama
alfabet memiliki representasi berikut:

T OTmO N W

Rancang dan implementasikan rangkaian yang mengambil masukan salah satu dari
delapan huruf pertama alfabet dan menampilkannya Kode morse untuk itu pada LED merah.
Sirkuit Anda harus menggunakan sakelar SW2—-0 dan tombol tekan KEY 1-0 sebagai input.
Kapan pengguna menekan KEY1, sirkuit akan menampilkan kode Morse untuk huruf yang
ditentukan oleh SW2-0 (000 untuk A, 001 untuk B, dll.), menggunakan pulsa 0,5 detik untuk
mewakili titik, dan pulsa 1,5 detik untuk mewakili garis. Tombol Tekan KUNCIO harus
berfungsi sebagai reset asinkron. Diagram skema tingkat tinggi dari rangkaian ditunjukkan
pada Gambar 2.
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(S Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/Exercise5/solutions/DE10-Lite/part4.Verilog/part4 - part4 = o X

File Edit View Project Assignments Processing Tools Window Help Search altera.com [
Ors r part4 MIER 2233 PEED QAVR 9
Project Navigator # Hierarchy vagex part4.v
Entity:Instance U SIkalens
. 1 CLOCK_50, KEY, SW, LEDR);
A MAX 10: 10M50DAF484C7G 2 *
> parta™® ‘3‘ v oPARAMETER DECLARATIONS
5 parameter A = 4'b0010, A_COUNT 3'd2;
6 parameter B 4'b0001, B_COUNT 3'd4;
7 parameter C 4'b0101, C_COUNT 3'd4;
8 parameter D 4'b0001, D_COUNT 3'd3;
9 parameter E 4'b0000, E_COUNT 3'd1l;
10 parameter F = 4'b0100, F_COUNT = 3'd4;
11 parameter G 4'b0011, G_COUNT 3'd3;
12 parameter H = 4'b0000, H_COUNT = 3'd4;
13
14 e T o *
15 PORT DECLARATIONS
- 17 input CLOCK_50
Tasks Compilation - 18 input [1:0] KEV;
Task 19 input [2:0] sw;
20 output [9:0] LEDR;
v P> Compile Design 512.
> B Analysis & Synthesis 23 LOCAL WIRE DECLARATIONS
> P> Fitter (Place & Route) 24 : T e ” e
25 wire vec;
> B> Assembler (Generate programm 26 wire tenth_sec_enable, pulse_count_enable, reset_pulse_counter;
> P Timing Analysi 27 wire [3:0] chosen_Tetter;
P Timing ‘"ayS'S 28 wire [2:0] letter_size;
> P> EDA Netlist Writer 29 wire [1:0] pulse_cycle;
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(G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source files/ExerciseS/solutions/DE10-Lite/part4.Verilog/part4 - part4 - o X
File Edit View Project Assignments Processing Tools Window Help Search altera.com )
Drs r part4 MIER-X- 2 PEED QAVE 9
Project Navigator  Hierarchy vamex| @ parta.y 5]
o Ben nr W 0w 9 BM=
Entitynstance 29 wire [1:0] pulse_cycle;
# MAX 10: 1T0M50DAF484C7G 30 reg [3:0] send_data;
£ 31 reg [2:0] data_size;
> part4 HS
33
34 IMPLEMENTATION
35 et e B B S e e - -
36 assign vecc 1'b1;
37 B moduTlo_counter tenth_sec (.Clock(CLOCK_50), .Reset(~KEY[0]), .enable(vcc),
38 * .rollover(tenth_sec_enable) );
39 defparam tenth_sec.n = 25;
40 defparam tenth_sec.k = 25000000;
41
42 /* Pulse counter to count the number of 0.5-second intervals for which the output Tight is on. */
43 8 modulo_counter pulse_counter (.Clock(CLOCK_50), .Reset(reset_pulse_counter),
44 - .enable(pulse_count_enable), .Q(pulse_cycle));
Task c lati =@ - 45 defparam pulse_counter.n = 2;
asks ompilation e 46 defparam pulse_counter.k = 4;
47
Task 48 /* Enable the pulse counter whenever you have a Tletter to send. */
v P> Compile Design 49 assign pulse_count_enable = tenth_sec_enable & (data_size != 'd0);
. 50 /* Reset the pulse counter when sending a dot, after a short pulse. Otherwise,
> P> Analysis & Synthesis 51 reset it after 4 counts */
> P> Fitter (Place & Route) 52 @ assign reset_qms _counter = (((pulse_cycle != 2'b00) & (~send_data[0])) |
53 L (pulse_cycle 2'b11)) & tenth_sec_enable;
> P> Assembler (Generate programi 54
> Timing Analysi 55 /* Letter selection */
P Timing Analysis 56 assign chosen_letter = (SW 3'do
> P> EDA Netlist Writer 57 (sw 3'dl
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File Edit View Project Assignments Processing Tools Window Help

Drs (= part4 MIES XX PEED QAVR 9
Project Navigator # Hierarchy vagex @ part4.v
0w 9 ==

Search altera.com (J

Entity:Instance

i MAX 10: 10M50DAF484C7G 58
> parta ® 59

63 assign letter_size =

D_COUNT :
E_COUNT :
F_COUNT :
G_COUNT : H_COUNT;

I ENENPRENER PPN PRENER PR

Store the Tetter to be sent and the number of dots/dashes it uses in Morse code
* into registers. After the pulse has been generated, go to the next dot/dash. */
73 a'lways@(posedge CLOCK_50 or negedge KEY[0])

'| f (~KEY[O])

Tasks Compilation -

Task

~ B Compile Design 77
> P Analysis & Synthesis 79

> B> Fitter (Place & Route) 80

> P> Assembler (Generate programi 82

> B> Timing Analysis 83 send_data <= chosen_Tetter;

84 data_size <= letter_size;
> P> EDA Netlist Writer 85 end

send data <= H
data_size <= 'dO;
end
else
if ((~KEY[1]) & (data_size == 3'b000))
begin
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File Edit View Project Assignments Processing Tools Window Help Search altera.com )
Ors r part4 MIER-X- 2 PEED QAVE 9
Project Navigator  Hierarchy vamex| @ parta.y 5]
P - 0w =
Entity:Instance ?5” ly ne i U 2
# MAX 10: 1T0M50DAF484C7G 86 f e'\se if (reset_pulse_counter)
> partd ® 87 B begin
88 send_data[2:0] <— send _data[3:1];
89 send_data[3] <=
920 data_size <= data s1ze - 1'b1;
91 end
92 end
93
94 assign LEDR[0] = (pu'lse _cycle != 2'b00) & (data_size != 'd0);
95 assign LEDR[9:1] = 9'b0;
96  endmodule
97
98
99 module modulo_counter (Clock, Reset, enable, Q, rollover
100 /
Tasks B l=@a = ig% PARAMETER DECLARATIONS ;
103 parameter n
Task 104 parameter k = 16;
~ P> Compile Design igg
> B> Analysis & Synthesis 107 PORT DECLARATIONS
> P> Fitter (Place & Route) 108 e
{ ) 109 input c’lcck Reset, enah'le,
> P> Assembler (Generate programm 110 output ro'l'lover,
> P> Timing Analysi 111 output [n-1: 0] Q;
iming Analysis s Peg” Trn-1701" 8
> P> EDA Netlist Writer 113
Al © A A A <<Filter>> B8 Find..  #8Find Next
i1 il e —
= rvne ™ Mescane
© 125068 Revision "part4" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/]
»| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
¥
2
£ System(2)  Processing

15:56
29/04/2024

» O

Microcontroller Laboratory 1€



Modul Praktikum

(G Quartus Prime Lite Edition - C:/Users/ASUS/Downloads/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lab_source_files/Exercise5/solutions/DE10-Lite/part4.Verilog/part4 - part4 - ) X
File Edit View Project Assignments Processing Tools Window Help Search altera.com ®
D= r parta rsse PR QAR @
Project Navigator # Hierarchy vamex| @ partd.y (]
- m =
Entity:Instance EZM M = e (s
i MAX 10: T0M50DAF484C7G 103 parameter n 4;
> part4 ® ig: parameter k = 16;
106 %
107 PORT DECLARATIONS
108 = R R R R R R R R R R R R R AR
109 input Clock, Reset, enable;
110 output rollover;
111 output [n-1:0] Q;
112 reg [n-1:01 Q;
13
114 .
115 / IMPLEMENTATION
116 A *
117 always@(posedge Clock)
Tasks Compilation =e]| 15 T P9I abte
120 if (Reset)
Task 121 q <= 'do;
v P> Compile Design igg e‘lse_1= et
> B> Analysis & Synthesis 124 if @ 'dB;)
> P> Fitter (Place & Route) 125 else .
126 Q <= Q + 1'bl;
> P> Assembler (Generate programi 127 end
imi i 128 assign rollover = (Q == k-1);
> ;
P Timing Analysis oo endmodu?e
> P> EDA Netlist Writer 130
Al O A 4 A| ¥ <<Filter>> B8 Find..  88Find Next
i Bl o
= rvne ™ Meccane
© 125068 Revision "part4" was previously opened in Quartus II software version 16.0.0. Created Quartus Prime Default Settings File C:/Users/AsUs/Downloads/
»| © 125069 Default assignment values were changed in the current version of the Quartus Prime software -- changes to default assignments values are contained
4
£ sSystem(2)  Processing

0% 00:00:00

!' Q Ssearch =. | 5] | g 3 a

29/04/2024 =

& Pin Planner - DASPRAK $ISDIG/ftp.intel.com/labs/Digital_Logi g_lab_source_files/E E10-Lite/part Verilog/p: part4 = =} X
File EAit View Processing Tools Window Help s . 1@
g [Report ma Top View - Wire Bond Pin Legend Ll
X tavall MAX 10 - 10M50DAF484C7G Symbol Pin Type 2
| i . User /0
¥ 0T @  userassien
n + HESDO
SAGOOO0 @  rFinerassign..
" 2 080V0040 @ Unbonded ...
® Reserved pin
. C Other confi...
el E DEV_OE
= Groups  Report R DEV_CLR
= [Tasks aex n DIFF_n
|~ P Early Pin Planning A = P DIFF_p
B Early Pin Planning, 0 no %
P Run IfO Assignment /. Pin Properties. nE x|
B Export Pin Assignmen
W pin Finder... v b gy Properties:
. __ Dl — piocne atia 2]
Named; * v [on edic ¥ Filter: Pins: all -
Node Name Direction  Locaton  OBank  VREF Group ‘itterLocatior /OStandard Reserved JmentSweng  Slew Rate  ifferential Pai ict Preservati
B.:ELOCK_SB Input PIN_P11 3 B3_NO PIN_P11 33-VLVITL 8mA (default)
e KEV[1] Input PIN_A7 7 87_N0 PIN_A7 33V.rigger 8mA (defaul)
‘ & KEY[0] Input PIN_BS 7 B7_NO PIN_BS 33V .sigger BmA {defauly)
W LEDR(9] output PN B 7 87_NO PIN_BIT  33-VLVTTL 8mA (defaul) 2 (default)
& LEDR[8) Output PIN_A11 7 B7_NO PIN_A11 33V LVITL BmA (default) 2 (default)
% LEDR(7) Output PN D14 7 87_NO PIND14 33V LVITL 8mA (defauty) 2 (default)
Qutput PINEIA 7 87_NO PINET4  33-VLVITL BmA defaul) 2 (default)
Output PIN_C13 7 B7_NO PIN_C13 33V LVTTL 8mA (default) 2 (default)
output PIND13 7 87_NO PIN_D13  33-VLVTTL BmA default) 2 (default)
Output PN BIO 7 87_NO PINBIO  33-VLVITL 8mA (default) 2 (default)
‘ Output PIN_ATD 7 87_NO PIN_AT0 33-VLVTTL BmA (default) 2 (default)
output PIN_AD 7 87_NO PIN_AD 33V LVTTL 8mA (default) 2 {default)
% LEDR[O] output PIN_AB 7 B7_NO PIN_A8 33-VLVITL BmA (default) 2 (default)
‘ - swi2] Input PIN_D12 ? 87_NO PIN_D12 33V LVITL 8ma (default)
- sw1] Input PIN_C11 7 B7_NO PIN_C11 3.3-V LVTTL BmA (default)
| [o swion Input PINCIO 7 87_NO PIN.CIO  33-VLVTTL BmA (default)
<<new node>>
|z
s
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Modul Praktikum
Petunjuk: Gunakan penghitung untuk menghasilkan pulsa 0,5 detik, dan penghitung lain untuk menjaga
lampu LEDRO tetap menyala. 0,5 atau 1,5 detik.

'wnload DE10-Lite CD

http:/ide104ite.terasic. com/cd

gambar 4 hasil dari percobaan 4
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Figure 2: High-level schematic diagram of the circuit for part IV.
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