Modul Praktikum

MODUL 9
RANGKAIAN REGISTER

1. Tujuan Praktikum Modul 9
Setelah mempraktekan modul 9, praktikan diharapkan dapat:

1. Mengetahui dan memahami konsep dasar dari rangkaian register serta dapat membedakan jenis-
jenis pada register.

2. Dapat membuat rangkaian counter dan register pada quartus prime lite.
3. Praktikan dapat mengimplementasikan rangkaian register pada papan FPGA DE10 Lite

2. Alat dan bahan:
a. Laptop dan mouse
b. Software Quartus
c. Software Modelsim
d. Papan FPGA DE10-Lite
3. Dasar Teori
3.1 Register
Register merupakan rangkaian untuk menyimpan data per bit. Register
tersusun dari rangkaian flip-flop yang digunakan untuk menyimpan data sementara
sebelum data diolah lebih lanjut, register juga digunakan untuk pergerakan/transmisi
data pada operasi computer. Salah satu implementasi register adalah shift register atau
resgister penggeser. Rangkaian shift register berfungsi untuk menyimpan data
sementara dan untuk pergeseran data ke Kiri atau ke kanan. Shift register juga terdapat
beberapa macam yaitu PIPO, SISO, SIPO, PISO.

Gambar 3.1 Pergeseran Data Pada Register Geser
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Modul Praktikum
3.2 Macam - macam tipe Shift Register:

1. Register Parallel In Parallel Out (PIPO)

Register parallel in parallel out (PIPO) merupakan register geser yang input dan outputnya
parallel, register geser PIPO akan mengubah format nilai dari dara yang digeser dengan format
data tetap parallel. Contoh : IC TTL 74LS174

Gambar 3.2.1 Register Parallel In Parallel Out (PIPO)

2. Register Serial In Serial Out (SISO)

Register serial in serial out (SISO) merupakan register yang input dan outputnya
seri. Register SISO tidak mengubah format data, yang berubah adalah nilai dari data
tersebut. Contoh : IC TTL 74LS91

Gambar 3.2.2 Register Serial In Serial Out (SISO)

3. Register Serial In Parallel Out (SIPO)

Register serial in parallel out (SIPO) merupakan register geser yang inputnya
seri dan output parallel. Register ini akan menggeser data secara seri dan mengeluarkannya
dalam format parallel tanpa mengubah nilai data tersebut. Contoh :IC TTL 74LS164

Gambar 3.2.3 Register Serial In Parallel Out (SIPO)
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4. Register Parallel In Serial Out (P1SO)

Register parallel in serial out (PISO) merupakan register geser yang inputnya
parallel dan output seri. Register ini hanya mengubah format data parallel menjadi
output serial tanpa mengubah nilai dari data tersebut.

Gambar 3.2.4 Register Parallel In Serial Out (P1SO)

4. Langkah - langkah Praktikum:

=

4.1. Percobaan I
Implementasikan dan simulasikan rangkaian ini menggunakan software Quartus seperti berikut:

Buatlah proyek Quartus baru.

Tulislah sebuah file Verilog yang akan menjalankan tiga buah elemen penyimpan. Memberikan
gaya perilaku kode Verilog yang menentukan pengancing D dengan gerbang. Pengancing ini
dapat diimplementasikan dalam satu tabel lookup 4-masukan. Gunakan gaya kode yang sama
untuk menentukan flip-flop.

. Kompilasi kode anda dan gunakan Technology Map Viewer untuk memeriksa rangkaian yang

diimplementasikan. Verifikasi bahwa pengancing menggunakan satu tabel lookup dan bahwa flip-
flop yang diimplementasikan menggunakan fli-flop yang disediakan oleh papan FPGA DE10-

Lite.
Gunakan Modelsim untuk mensimulasikan rangkaian yang anda buat. Gunakan file testbench

yang dlsertakan berikut ini untuk menentukan masukan D dan Clock.

&G Quartus Prime Lite Edition - FyMODUL 9/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog_lsb_source files/Ex DE10-Lite/part4. partd - partd
File Edit View Project Assignments Processing Tools  Window Help

r parta MES A IAA A ER I
partd.y a ‘\P Catalog

T EErnMhIis ¥ R=

Project Navigator &% Hierarchy T QRE x

EntityInstance
% MAX 10: 10MS0DAF484C7G
EE parts "B

'H'\EHES:
clk: manual clock
D: data input

uts
Qa gated D Tatch Jutput
ab:

CERL TSI ) RS
3

pos
Qc: negan e edge tmgger ed D th fhp ]H[pu(
moduTe partd (c'\k D, Qa, Qb, Qc);

10 input Clk,

11 output reg Qa Qb, ac;

13 gated p-latch
14 BTIA¥S a( =
Clk = 1'b1)

D;

x||18 positive-edge triggered D FF
w

19 al \'.‘Sgs<g(g;usedge c @ Ssearch for Partner IP

22 negative-edge triggered D FF
23 always @(negedge &y
C <= D;

25 endmodule
6

A Filters> S rind. @ Find Next

e @ x|
z
(]
3

Type ID  Message

System  Processing

‘Messiges

Ln26 Col1 Verilog HDL File 0%  00:00:00

B Q sera =<8 @ = 1054 @" @ o = XY o

@ uso/or
v -046%
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Buatlah projek baru:

1b Quartus Prime Lite Edition - D:/Quartus-lite-18.1.0.625-windows/partd - partd

File Edit View Project Assignments FProcessing Tools Window Help

Or D "DC ) e S EENTrEFES QAVE®
Project Navigater 4% Hierarchy -alge x| & partd.v e ¢ Compilation Report - part4 ]
Entity Instance L.Xvd mr 0w EN

Timescale Ins / Ins

4% MAX 10: 10M50DAF484CTG

Bmodule partd (

B8 parts 1B ian[ clk,
input D,
output reg Qa,
output reg qb,
output reg Qc

B always @(posedge C1k) begin
Qa <= D;
Qb <= Qa;

Qc <= ab;
end

endmodule
Tasks Compilation v Ega =

module testbench ();
reg clk_tbh;
reg D_th;
wire Qa_tbh;
wire qb_th;
wire qc_th;

Task

« ¥ P Compile Design

v/ > P Analysis & Synthesis

// clock Generator

initial begin
Clk_th = 0;

v > P Fitter (Place & Route)

> P Assembler (Generate programr

forever beéin

- N [ #30 Clk_tb = ~CTk_th:
[ | )
glal [© A A Al F <criter> 88 rind. | 88 Find Next
R
= ||Type ID  Message

@ 293000 Quartus Prime Full Compilation was successful. O errors, 12 warnings
&
8| system(1)  Processing(113)

100% 00:00:43
arc - 3 , = 08:07
0 Berawan Q Search [} e @ ¢ e | O w8 S 05/05/2024 a
Sk Quartus Prime Lite Edition - Dy/Quartus-lite-18.1.0.625-windows/partd - partd = a X
File Edit View Project Assignments Processing Tools Window Help ]
0= [ a]ie) parté T SEED TR SAVE®
Project Navigator 4% Hierarchy valgs x| ¢ partd.y e @ Compilation Report - part4 ]
Entity:Instance L. Kud el s WS
end
N MAX 10: 10MS0DAF484C7G end
abe] . .
B pants 78 // stimulus Generation
= initial begin
_th <= 0;
#20 D_th <=
#20 D_th <
#5 D_th <=
#10 D_th <
#10 D_th <=
#10 D_th <= 03
#5 D_th
#5 D_th
#10 D_th <= 1;
#5 p_th 03
#5 D_tl 1
[Tasks Compilation - = #20 D_th <= 0;
end
Task // Instantiate part4 module
~ artd pd
v P Compile Design E P _cl"k(cwlh)‘
p(p_th)
> s
v P> Analysis & synthesis TQa(aa thy,
v > P Fitter (Place & Route) :ggggg:ﬂ;gv
> P Assembler (Generate programr || 25 | %
v N . 60 endmodule
x| )
g an| B A A (A T <criterss 88 rFind. | |88 Find Next
R
= || Type ID Message

@ 293000 Quartus Prime Full compilation was successful. O errors, 12 warnings

=m

System (1) Processing (113}

100%  00:00:43
arc : - @ ; 08:07
<0 Berawan Q search o | e - 6‘9 @ | G ~ & 2865 05/05/2024 a

Microcontroller  Laboratory



Modul Praktikum

5

Pastikan testbench pada Software Quartus lalu berpindah ke Modelsim untuk memberikan
masukan pada modul yang dibuat dengan benar dan jalankan simulasi untuk mengamati perilaku
ketiga elemen penyimpan.

(S Quartus Prime Lite Editien - D/Quartus-lite-18.1.0.625-windows/tektel - tektel - o x

File Edit View Project Assignments Processing Tools Window Help

Dre nD» tektel El -] L9 DaEVE®
R [x]

Project Navigator 4 Hierarchy ~anax tektely £~ Compilation Report - tektel

L. Xed mE 0w B
moduTe tekteT (D, CTk, Q)3

Entity:instance

f

A% MAX 10: 10M50DAF484C7G 2 input D, C1k;
> qeiel 3 output reg Q;

5 always @ (b, clk)
6 if (1K)
7 Q = D;
8 endmodule
9

[Tasks =n8x

Task

88 Find 88 Find Next

ID  Message
170191 Fitter placement operations beginning

170137 Fitter placement was successful

170192 Fitter placement operations ending: elapsed time is 00:00:01
170193 Fitter routing operations beginning

eooes

System (1) Processing (52)

a3% 3. 00:00:28
- ” - 07:53
Berawan Q search <8 e - @ @ @ | G A~ EH RIUD sm0o a

™ ModelSim - INTEL FPGA STARTER EDITION 10.5b
File Edit View Compile Simulaste Add Project Tools Layout Bo

B W B WEN | &

™ ModelSim - INTEL FPGA STARTER EDITION 10.5b

ColumnLayout [511c01, o B v;‘ File Edit View Compile Simulate Add Library Tools Layout Beokmarks
- B W Binic-AEM|| S
D - - e | Search:

ColumnLayout |211Colurns - Bl -2} gt
[¥¥] Project - D:/Quartus-ite-18. 1.0.625-
¥[Name |statuiType |orde{Modified | Feo oo search:
A Library
Compile file dan simulate [T e :
— -4l work Library  D:/Quartusdite-18. 1.0,625-windows/ ..
1.0.625-windows/p.. |
1] tektel Module  D:fQuartus-ite-18. 1.0.625-windows t. ..
1] testbench Module  Di/Quartusdite-18.1,0.625-windows/p...
i+l 220model Library  $MODEL_TECH/../alteravhdl/220model
aHl, 220model_ver Library  $MODEL_TECH/../alterajverlog/220m..
-l altera Library ~ $MODEL_TECH../alterafvhdfaltera
il sttera_nsm Library  $MODEL_TECH/../alterafvhdl/altera ...
+{lfy altera_insim_ver Library SMODEL_TECH. . [alterafverilog/altera. ..
4> ] altera_mf Library  $MODEL_TECH/../alterafvhdl/altera_mf
=HIL aftera_mf_ver Library  $MODEL_TECH/. /alterajveriog/altera...
el altera_ver Library $MODEL_TECH/. /altera fveriog/altera
eh{l arriai Library $MODEL_TECH/.. [altera fvhdl/arriaii
eh{ly arriai_hssi Library SMODEL_TECH/.. [altera fvhdl/arriaii_hssi
=Hlf, arriaii_hssi_ver Library $MODEL_TECH. . falterafverilog/arriail. .
sl armiai_pde_hip Library  $MODEL_TECH/. . /altera vhdl/arriai_p
[+l arizii_pcie_hip_ver  Library $MODEL_TECH/.. [alterafverilog/arriail...
eh{ly arriaii_ver Library SMODEL_TECH}. . [altera verilog/arriail
-l arriaigz Library $MODEL_TECH/. . faltera fvhdl/arriaiigz
=Hl arriaigz_hssi Library  $MODEL_TECH/../alterajvhdlfarriaiigz. ..
gl arrisigz_hesi_ver  Library $MODEL_TECH/../altera fverilog/arriail.
+{lfy arriaiigz_pcie_hip Library SMODEL_TECH/.. [altera fvhdl/arriaiigz. . .
sk, arrisiigz_pcie_hip_v...Library  SMODEL_TECHY../alterajverilog/arriaii..
+iill arriziiaz ver Library ___$MODEL TECH/. Jalterajverioa/arriaiiaz

ii Library

=4 Transcript
force -freeze sim:/part4/Qb 0 0
force -freeze sim:/partd/Qc 0 0
VSIM 50> run

Project rEslm J

[VSIM 513
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ﬁ MaodelSim - INTEL FPGA STARTER EDITION 10.5b - a *
File Edit View Compile Simulate Add Wave Tools Layout Bookmarks Window Help
B2 8 1EBO 0-NEN||CHURE| ot ws el EEEBES e TSt b @] oG |
Columnlayout [A11C0Lumns l H L= qz;-@‘ J won b L) B H I e |
EVR ST — dMpnsllaqansr| [ UmiEs .

&) sim - Default —:::—— # @] x| | gg]Wave -Default
=

rtd
@ FALWAYSEIL  partd
| #vsm_capacity=

By
e sim:/partd/Qb 0 0 B
o freeze sim:/partd/Qc 0 0
[vsim 50> run
Jvsm 51

0ns to 16330 Project : testbench3 Now: 1,700ns Delta: 0 sim: fpart4

-ngc i= Q search ~8 Q_- 7, @ _@ @ g g ? E ~ & aun 05/05/028053!

>T Download DE10-Lite CD [

ite.terasic.com/cd

4.2 Percobaan |1

Selanjutnya kita ingin menampilkan nilai heksadesimal sebuah bilangan 8-bit A pada dua buah
tampilan 7-segmen HEX3 — 2. Kita juga ingin menampilkan nila hex dari sebuah bilangan 8-bit
B pada dua tampilan 7-segment HEX1 — 0. Nilai A dan B merupakan masukan ke rangkaian
yang disediakan oleh saklar SW7—0. Untuk memasukkan nilai A dan B, pertama atur saklar ke
nilai A yang diinginkan, simpan nilai saklar ini dalam sebuah register, dan kemudian ubah saklar
ke nilai B yang diinginkan. Akhirnya, gunakan sebuah penjumlah untuk membuat operasi
penjumlahan sum S = A + B, dan tampilkan hasil penjumlahannya di tampilan 7-segmen HEX5
— 4. Tunjukkan simpanan yang dihasilkan proses penjumlahan di LEDRJ[0].

1. Buat proyek Quartus baru yang akan digunakan untuk mengimplementasikan rangkaian yang
diinginkan di papan DE10-L.ite

2. Tulis sebuah file Verilog yang menyediakan fungsionalitas yang diperlukan. Gunakan KEY0
sebagai tobol reset active-low asynchronous , dan KEY1 sebagai masukan clock.

3. Sertakan pin assignments yang diperlukan untuk saklar tekan dan tampilan 7-segmen,
kemudian kompilasi rangkaiannya.

Microcontroller  Laboratory
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4. Unduh rangkaian ke papan DE10-Lite dan uji fungsionalitasnya dengan menekan saklar dan
mengamati keluaran tampilan.

5. Buatlah kesimpulan dari percobaan tersebut.

Ok Quartus Prime Lite Edition -

F/MODUL 9/ftp.intel.com/ftp.intel.com/labs/Digital_Log g_lab_source_files/Exerc DE10-Lite/part5 5 - part5 = a *
File Edit View Project Assignments Processing Tools Window Help (5]
O [n parts P EEE D FED LR
Project Navigator A% Hierarchy ~algs x| ¢ parts.v B @ Compilation Report - part5 (]
- m =
Entityinstance .Xn mE e 0w =
KEYD 15 resetn, KEYL 15 the clock Tor reg a
N\ MAX 10: 10M50DAF484C7G // Operation: set Sw to the value desired far A, then store this value in A_reg %
N & I usv\? KEYl. A is shown on HEX3-2. Then (hange sw to the value desired for B, which is
W pants // dispTayed on HEX1-0. The sum S = A + B is displayed on HEX5-4, and the
carry out is shown on LEDRO.
modu'\e parts (sw _KEY, HEX5, HEX4, HEX3, HEXZ, HEXL, HEX0, LEDR);
input [
input [ / used for reset and enable for A_reg
output [0: 6] HExS, HEX4, HEx3 HEX2, HEXL, HEXO;
output [9:0] LI
wire [7:0] A, B, S;
wire carry;
// instantiate module regn (R, ('Inck, Resetn, Q);
— regn A_reg (sw KEY[1], KEV[O], H
assign B = sw;
Tasks Compilation MEIY -
// drive the displays through 7-seq decoders
Task hex7seg digit_3 (a[ , HEX3);
hex7seqg digit_2 (a[ 1, HEX2):
~ hex7seg digit_1 (B[7:4], HEX1):
v P Compile Design hex7seq digit_0 (B[3:0], HEX0):
>
v P> Analysis & Synthesis gss1gn {garry, s% E _ﬁ_ 5 N
ex7seg digit 5 (s , HEX5);
' > P Fitter (Place & Route) hex7seq digit_a (s[2:01, HExdyi|
> P Assembler (Generate programr :gzlgg tég:ES]L] ‘ar’ﬁo
v N endmoduTe
x| L]
sllan @ A A A <<Filters> 8 rind. | 88 FindNext
R
= || Type ID Message
@ 293000 quartus Prime Full compilation was successful. 0 errors, 147 warnings
@
7
;E System  Processing (117)
Ln27 Col3s Werilog HDL File 100%  00:00:43
22°c B . - @ — o 08:41
= Kabut Q search oo | e - 6‘9 e v | G n M ~ & ®un 05/05/2024 a

(G Quartus Prime Lite Edition - F/MODUL 9/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog lab_source files/Exer

DE10-Lite/parts g/parts - parts = a X
File Edit View Project Assignments Processing Tools Window Help [5]
O r parts v L EF PFES @aAVR
Project Navigator 4 Hierarchy -ape = ¢ parts.v B ¢ Compilation Report - parts [x]
Entityinstance 8 A SR S ZNE
&% MAX 10: 10MS0DAF484C7G module r‘Egn (R c'\n(k, Resetn, Q);
aramete| 8;
> AP pans u input [n 1: 0] R
input Clock, Resetn;
output [n-1:0] Q3
reg [n-1:0] Qi
aﬂwa¥s @(posedge Clock or negedge Resetn)
it (Resetn ==
q <= {n{l'b0}};
else
- r;
endmodule
mumﬂe hEx?sE? (hex, display);
Tasks Compilation v = output [0:€] dwsp'\ay,
Task reg [0:6] display:
+ ¥ P compileDesign /% o
v > B Analysis & Synthesis 7
v > P> Fitter (Place & Route) 5} 6 }l
> P Assembler (Generate programr || 35 7
b N 60 = 4] 12
[<] o o
alal O A A A <<Filters> 8 rind.. 88 Find Next
n
= | Type ID Message
© 293000 Quartus Prime Full Compilation was successful. 0 errors, 147 warnings
2
&
é System  Processing (117)
100%  00:00:43
22°C ’ - — = 08:42
= Kabut ) S = | e - ("9 @ @ S A M AEH DD oy, A
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Quartus Prime Lite Edition - F/MODUL 9/ftp.intel.com/ftp.intel.com/labs/Digital_Logic/Verilog lab_source files/Exer DE10-Lite/parts g/parts - parts =
(5 a X
File Edit View Project Assignments Processing Tools Window Help Search altera.com @
O/ @+ 0090 f{ms CSESLOr D BAVES
Project Navigator A Hierarchy ~Qane = parts.v e ¢ Compilation Report - parts (]
m =
EntityInstance ‘B ‘Bq‘h Is9 8=
3
A% MAX 10: 10MS0DAF484C7G _—
b | |
> parts B 4] |2
| I
* 3
/
always @ (hex)
case (hex)
4'h0: display = 7'b0000001;
4'hi: display 'b1001111;
4'hz: display 'b0010010;
4'h3: display 'b0000110;
4'hd: display 'b1001100;
4'hs5: display 'b0100100;
4'h6: display 0100000;
Tasks Compilation eI 4'h7: display b00OL111;
4'hg: display 'b0000000;
Task 4'h9: display 'b0000100;
i'né: g'iquay 'EOOOLOOO;
4'hb: display 'b1100000;
« ¥ P CompileDesign A.Eé: gw‘sp]‘ay 'gouoom;
4'hd: display 'bh1000010;
v/ > P Analysis & Synthesis 1Uhe: display 'b0110000:
v > P Fitter (Place & Route) e | Endiazi: display = 7'b0111000;
> B Assembler (Generate programe || &4 endmoduTe
. N
[< L] B
Al O & A A T <cFiter 88 rind.. 8 Find Next
Type ID  Message
@ 293000 Quartus Prime Full Compilation was successful. 0 errors, 147 warnings
System  Processing (117)
100% 00:00:43
22°C - 3 @ — = 08:43
. Q searr cdeaonm ~Eean 2t
& Pin Planner - D/Q 18.1.0.625 -
File Edit View Processing Tools Window Help
" N
a‘&vups e x Pin Legend 28 x
R Named: + v Symbol Pin Type
a Node Name Direction | E User1/0
> 8 HEX0[0.6] Output Grouj [ ] User assigned |
¥ 4 tp P 8
o — = @  Fitterassigned..
| Groups  Report @  Unbonded pad
¢ fmie e x - @  Resenvedpin
5 ~ I Early Pin Planning 3 Other configura...
e -
B Early Pin Planning... I : DEV_OE
Q DEV_CLR
* | Named: + v e /eae X ¢ [ Filter Pins: all -
s =2
2 Node Name Direction Location 1/O Bank VREF Group  Fitter Location  1/O Standard Reserved  CumentStrength  SlewRate  Differential Pair Strict Preservatior
% fHEXo[0] | Output PIN_C14 7 87_NO PIN_C14 25V 12mA (default) 2 (default)
@ HEXO[1] Output PIN_E15 7 87_N0 PIN_E15 25v 12mA (default) 2 (default)
% HEXO[2] Output PIN_C15 7 87_NO PIN_C15 25v 12mA (default) 2 (default)
@ HEXO[3] Output PIN_C16 7 87_NO PIN_C16 25V 12mA (default) 2 (default)
@ HEXO[4] Output PIN_E16 7 87_NO PIN_E16 25v 12mA (default) 2 (default)
@ HEXO[S] Output PIN_D17 7 87_NO PIN_D17 25V 12mA (default) 2 (default)
% HEXO[E] Output PIN_C17 Z 87_NO PIN_C17 25v 12mA (default) 2 (default)
% HEX1[0] Output PIN_C18 7 87_NO PIN_C18 25v 12mA (default) 2 (default)
B HEX1[1] Output PIN_D18 6 86_NO PIN_D18 25v 12mA (default) 2 (default)
‘@ HEX1[2] Output PIN_E18 6 86_NO PIN_E18 25v 12mA (default) 2 (default)
‘@ HEX1[3] Output PIN_816 7 87_NO PIN_B16 25v 12mA (default) 2 (default)
% HEX1[4] Output PIN_A17 7 B87_NO PIN_A17 25V 12mA (default) 2 (default)
@ HEX1[S] Output PIN_A18 7 87_NO PIN_A18 25V 12mA (default) 2 (default)
@ HEX1[6] Output PIN_B17 7 87_NO PIN_B17 25v 12mA (default) 2 (default)
& HEX2[0] Output PIN_820 6 86_NO PIN_B20 25V 12mA (default) 2 (default)
o | Hexan) Output PIN_A20 7 B7_NO PIN_A20 25v 12mA (default) 2 (default)
2 |5 Hexal2] Output PIN_B19 7 B87_NO PIN_B19 25v 12mA (default) 2 (default)
< 198 mexaral Qutout PIN_A21 & B6.NO. PIN A21 25V 12mA (default) 2 (default)
100%  00:00:51
28°C - = o 11:40
"Kabu( Q search e - Q @ @ (V) ABRID o 8
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& Pin Planner - D/Q lite-18.1.0.625 - - o X
File Edit View Processing Tools Window Help Search altera.c [5)
E!G«wps e x Pin Legend 8 x
x Named: * v Symbol Pin Type
a Node Name Direction | 2 userijo
> $ HEX0[0.6] Output Groy o User assigned I
¥ itput Group g
ol — [ ] Fitter assigned ..
| Groups Report @  unbonded pad
" [Tasks RE x . Reserved pin
S Otherconfigura..
Ee ~ I~ Early Pin Planning
v E)  DEV_OE
£ W Early Pin Planning.. I = -
! %) DEV_CIR
#1 = | named: + v e Edit X Filter: Pins: all b
a 45 !
2 2 Node Name Direction Location 1/O Bank VREF Group  Fitter Location  1/O Standard Reserved  CumentStrength  SlewRate  Differential Pair Strict Preservatior
@ HEX2[2] Output PIN_B19 7 87_NO PIN_B19 25V 12mA (default) 2 (defautt)
B |58 Hexal Output PIN_A21 6 86_NO PIN_A21 25v 12mA (default) 2 (defautt)
$ % HEX2[4] Output PIN_821 6 86_NO PIN_B21 25v 12mA (default) 2 (default)
| | nexas] Output PIN_C22 6 86_NO PIN_C22 25v 12mA (default) 2 (default)
@ HEX2[6] Output PIN_B22 6 B6_NO PIN_B22 25V 12mA (default) 2 (default)
< @ HEX3[0] Output PIN_F21 6 86_NO PIN_F21 25V 12mA (default) 2 (defautt)
&[5 sexarn Output PIN_E22 3 86_NO PIN_E22 25v 12mA (default) 2 (default)
B p HEX3[2] Output PIN_E21 6 86_NO PIN_E21 25v 12mA (default) 2 (default)
| |5 e Output PIN_C19 7 87_NO PIN_C19 25v 12mA (default) 2 (default)
‘@ HEX3[4] Output PIN_C20 6 86_NO PIN_C20 25V 12mA (default) 2 (default)
@ HEX3[5] Output PIN_D19 6 86_NO PIN_D19 25V 12mA (default) 2 (default)
@ HEX3[6] Output PIN_E17 6 B6_NO PIN_E17 25V 12mA (default) 2 (default)
§ HEX4[0] Output PIN_F18 6 86_NO PIN_F18 25V 12mA (default) 2 (default)
B HEX4[1] Output PIN_E20 3 86_NO PIN_E20 2sv 12mA (default) 2 (default)
@ HEX4[2] Output PIN_E19 6 86_NO PIN_E19 25v 12mA (default) 2 (default)
2 | Hexan) Output PIN_J18 6 86_NO PIN_)18 25V 12mA (default) 2 (defautt)
£ |% Hexale) Output PIN_H19 6 86_NO PIN_H19 25v 12mA (default) 2 (defautt)
< 1% mexars) OQutnut PIN F19 & B6.NO. PIN F19 25V 12mA [default) 2 (default)
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‘@ HEX4[5] Output PIN_F19 5 86_NO PIN_F19 25v 12mA (default) 2 (default)
B| |5 Hexas) Output PIN_F20 6 86_NO PIN_F20 25v 12mA (default) 2 (default)
S ‘@ HEXS[0] Output PIN_J20 6 B6_NO PIN_J20 25V 12mA (default) 2 (default)
o8| | nexsl Output PIN_K20 6 86_NO PIN_K20 25V 12mA (default) 2 (default)
e @ HEX5[2] Output PIN_L18 6 B6_NO PIN_L18 25V 12mA (default) 2 (default)
wJ @ HEX5[3] Output PIN_N18 6 B6_NO PIN_N18 25V 12maA (default) 2 (default)
&[5 Hexs(4) Output PIN_M20 6 86_NO PIN_M20 25v 12mA (default) 2 (default)
Bo| [ mexsis] Output PIN_N19 6 86_NO PIN_N19 25v 12mA (default) 2 (default)
] @ HEX5[6] Output PIN_N20 6 B6_NO PIN_N20 25v 12mA (default) 2 (default)
»- KEY[1) Input PIN_A7 7 87_NO PIN_A7 25V 12mA (default)
»- KEY[0] Input PIN_B8 7 87_NO PIN_BS 25V 12mA (default)
@ LEDR[9) Output PIN_811 7 87_NO PIN_B11 25V 12mA (default) 2 (default)
%@ LEDR[8] Output PIN.AT1 7 87_NO PIN_A11 25V 12mA (default) 2 (default)
@ LEDR[7] Output PIN_ D14 7 87_No PIN_D14 25v 12mA (default) 2 (default)
@ LEDR(6] Output PIN_E14 7 87_NO PIN_E14 25v 12mA (default) 2 (default)
o | LEDRIS) Output PIN_C13 7 B87_NO PIN_C13 25V 12mA (default) 2 (defautt)
£ |% LEDR(4] Output PIN D13 Z 87_NO PIN_D13 25V 12mA (default) 2 (default)
< |3 1 FoRral Outnut PIN_R10 7 B7.NO. PIN_R10 25V 12mA [default) 2 (default)
100%  00.00:51
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L) @ LEDR(7) Output PIN_D14 7 87_NO PIN_D14 25V 12mA (default) 2 (defautt)
B| | eorig) Output PIN_E14 7 87_NO PIN_E14 25v 12mA (default) 2 (defautt)
3 ‘@ LEDR[5] Output PIN_C13 7 B7_NO PIN_C13 25V 12mA (default) 2 (default)
| | LeoRi) Output PIN_D13 7 87_NO PIN_D13 25v 12mA (default) 2 (default)
& @ LEDR(3] Output PIN_B10 7 87_NO PIN_B10 25V 12mA (default) 2 (default)
Lot ‘@ LEDR[2) Output PIN_AT0 7 B7_NO PIN_A10 25v 12mA (default) 2 (default)
& | [ LeoR) Output PIN_A9 7 87_NO PIN_A9 25v 12mA (default) 2 (default)
B2| % Leoro] Output PIN_A8 7 87_No PIN_AB 25v 12mA (default) 2 (default)
| s swi Input PIN_A14 7 87_NO PIN_A14 25v 12mA (default)
»- Sw(e] Input PIN_A13 7 87_NO PIN_A13 25v 12mA (default)
» SwW[5] Input PIN_B12 p 2 B7_NO PIN_B12 25v 12mA (default)
» Sw4] Input PIN_A12 7 87_NO PIN_A12 25V 12mA (default)
»- Swi3] Input PIN_C12 7 87_NO PIN_C12 25V 12mA (default)
B SWi2] Input PIN_D12 7 87_NO PIN_D12 25V 12mA (default)
- sw(1] Input PIN_C11 7 87_NO PIN_C11 25v 12mA (default)
2 |- swio] Input PIN_C10 7 B7_NO PIN_C10 25V 12mA (default)
& | <<new node>>
=
<
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Tabel pin assignment yang digunakan pada modul 9

Signal Name
SWo

FPGA Pin No.
PIN_C10

Description

Slide Switch[0]

/0 Standard
3.3-VLVTTL

SW1

PIN_C11

Slide Switch[1]

3.3-VLVTTL

Signal Name

FPGA Pin No.

Description

1/0 Standard

LEDRO

PIN_A8

LED [0]

3.3-V LVTTL

Signal Name FPGA Pin No. | Description I/O Standard

KEYO

PIN_B8

Push-button[0]

3.3V SCHMITT TRIGGER"

KEY1

PIN_A7

Push-button[1]

3.3V SCHMITT TRIGGER"

Signal Name
HEXO00

FPGA Pin No.
PIN_C14

Description
Seven Segment

Digit O[0]

1/0 Standard
3.3-VLVTTL

HEX01

PIN_E15

Seven Segment

Digit O[1]

3.3-VLVTTL

HEX02

PIN_C15

Seven Segment

Digit 0[2]

3.3-VLVTTL

HEX03

PIN_C16

Seven Segment

Digit O[3]

3.3-VLVTTL

HEX04

PIN_E16

Seven Segment

Digit O[4]

3.3-VLVTTL

HEX05

PIN_D17

Seven Segment

Digit O[5]

3.3-VLVTTL

Microcontroller

Laboratory



Modul Praktikum

Microcontroller

Laboratory

11



