邏輯設計實驗Lab12結報
104060012邱怡庭
1 For the time delay of electronic clock in lab7. Instead using 14-segment displays to show the time, use LCD to present all the functions in lab7.

Design Specification
input  clk,
  input  rst_n,
 
output  LCD_rst,
  output wire  [1:0] LCD_cs,
  output  LCD_rw,
  output  LCD_di,
  output wire  [7:0] LCD_data,
  output  LCD_en
 	wire	[3:0]second1,second0,minute1,minute0,hour1,hour0,day1,day0,month1,
month0,year1,year0;
  wire en,out_valid;	
  wire  [7:0] data_out;
  wire  clk_div;
  wire  clk_d;	
	
block diagram:
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Design Implementation
logic function / logic diagram: 
upcounter
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freq_div:
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	RAM_ctl
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LCD_ctl
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	counter
連接second, minute, hour, day, month, year的counter, 設定second從0數到59進位至minute，minute從0數到59進位至hour，hour從day0數到23進位至day，day從1數到monthday(28or30or31)進位至month，month從1數到12進位至year，year從0數到99。

[bookmark: _GoBack]
I/O pin assignment:
  ## pin mapping
NET "clk"           LOC = "R10";
NET "rst_n"         LOC = "N3";

## LCD control signals
NET "LCD_rst"       LOC = "E3";
NET "LCD_cs[1]"     LOC = "E1";
NET "LCD_cs[0]"     LOC = "F4";
NET "LCD_data[7]"   LOC = "F3";
NET "LCD_data[6]"   LOC = "D2";
NET "LCD_data[5]"   LOC = "D1";
NET "LCD_data[4]"   LOC = "H7";
NET "LCD_data[3]"   LOC = "G6";
NET "LCD_data[2]"   LOC = "E4";
NET "LCD_data[1]"   LOC = "D3";
NET "LCD_data[0]"   LOC = "F6";
NET "LCD_en"        LOC = "F5";
NET "LCD_rw"        LOC = "C2";
NET "LCD_di"        LOC = "C1";

Discussion:
	利用RAM自counter讀取資料並輸出在LCD上。

Conclusion:
	只要結合lab07的counter與RAM便可製作簡易的電子鐘。 


image4.png
12_LCD_Display_2pdt - Foxit PhantomPDF Express for ASTS B e @ =
mE sm 0 E 5
B sE iCe ol 8
[ omemm Qs o o
gy DFemE Qmx W R wE pm
- RO mATHER Q@b % mE- GE By
I8 F [
e 12100 Dighy 238 x ©
=E < _ move data byte by n
S (ctnuang) bytetoLCD

HicPin Mo .

RAM Controller

(addr =600 &&
counter_word =
663 8&

en)

addr 1= 6'd63
Iwen

(counter_word ==
6'd63 &&
en) ]

l{addr = 6'b0 &&
TRANSDATA counter_word == 6'd63
&g en) &&
ethuang]

{counter_word == 6'd63
19 Hsi-Pin Ma. &&en) 19





image5.png
e HEER s 12_LCD_Display._2.pdf - Forit PhntormPDF Express for ASUS
EE | @R 2E tW RE BB 53 wERe

nNaT & (] omemm aEm oy )

L DReEE  REA

ESTHE 0N mE N W R RE
IR 3F am T - RN O waTRES Q@) ®- fmE- 68
18 51 g
Bt 12.1CD Digplay 298 x
« ethuang]
@ HicPin Mo -

RAM Controller

After the
transaction of
6ax64-bit image to
LCD i over

Write the
pattern of
key into RAM

Completion
of writing

Read one 64-bit word

data from RAM

Afterthe

transaction of Afte read 8 64-bit word (one

8x64-bit page to page) from RAM

< * When the enable of

TRANSDATA transaction s high,
move data byte by

fetwang] byte to LCD

Hicpi o .

a3

plm-

®





image6.png
BrEHE2E2RN ® 12_LCD_Display_2pdt - Foxit PhantomPDF Express for ASTS S
EE | @B 28 kW RE RE 5T ey e Pl s
TN OHeEE  Q[95% | o

®
8

T u = -
S L 5w @ 1
FH SR OEIE 5 ER i D_FIEEE ,Lmﬁ W R wE
IR XF ¥ Fig - Fbh OO HATHES O R0 - fm#- BR
I8 R vy
] 12_LCD _Display_2 pdf x M
e
am g TRANSDATA counter_word == 6'd63 &
) " &&en) &&
[ethuang] I(counter_word == 6'd63
Hsi-Pin Ma. &&en) 1
LCD Display Controller
e st e of the LD
in e datarogierto
Seup thesart indcae the XY poston
Wiingan neof the of the mage on the
empysbitdin | duy reen
totetco
EARSE
Aferthe transacon of a
Aver e
e e Garcabit image § e,
Inalze the
Kot per
pose
e the Turing on the enable o
Ve wansaction and eting it cata
- oy b bye from the RAM
o | concoller "

) 4 (2000 - 5] BBl E 052% O ———@





image1.png
ct_clkdivider

4 secondl
second0

A
NE
>
c
-
[¢]
=

8 LCD_data

g data_out

17N
o |o
[V [<V]
o |-

monthl

out_valid

VIS
3
o
>
-+
>0
o

yearl
year0Q

N

(o]
<]
=]
=
[¢]
=




image2.png
AesEHE8=2R s 03_VerlogZ pds - Foxit PhantomPDF Express for ASUS 2 e 8 =

Rl == ws 3@ m RE RE 5T wmmy S ES Pl °
< Lab?.pdf Lab6.pdf 06_Key_Pad pdf 05_Push_Buttons.pdf 04 _Verilog3 pdf 03_Verilog2 pdf x ' Lab3pdf 15b03_104060012_ver]. v
E ‘ S

5 “include “global.v”

m —— ‘module bincnt(
L | out, // counter output
] clk, // global clock
37 1st_n // active low reset

)3

output [ CNT_BIT_WIDTH-1:0] out; // counter output
input cl; // global clock

input rst_n; // active low reset

reg [ CNT_BIT_WIDTH-1:0] out; // counter output (in always block) out
reg 'CNT_BIT_WIDTH-1:0] tmp_cnt; // input to dff (in always block)

/I Combinational logics
always @
tmp_cnt = out + 1'b1;

clk

Il Sequential logics: Flip flops
always @(posedge clk or negedge rst_n)
if (~rst_n)
out-
else
out<=tmp_cnt;

30

endmodule
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SR S LA L
- ‘ clk, // global clock input 25 A
1st_n // active low reset 1

) {clk_out, ent_h, clk_ctl, ent_1}

output clk_out; // divided output

output [1:0] clk_ctl; // divided output for scan freq
input clk; / global clock input

input rst_n; // active low reset

reg clk_out; // clk output (in always block)

reg [1:0] clk_ctl; // clk output (in always block)

reg [14:0] ent_L; // temp buf of the counter

reg [6:0] ent_h; // temp buf of the counter

reg [FREQ_DIV_BIT-1:0] ent_tmp; // input to dff (in always block)

clk_ctl

16th-17th

/I Combinational logics: increment, neglecting overflow
always @*
= cnt_tmp = {clk_out,ent_h,clk_ctl,ent_I} + 1'b1;

/I Sequential logics: Flip flops

always @(posedge clk or negedge rst_n)
if (~rst_n) {clk_out, cnt_h, clk_ctl, cnt_lj<="FREQ_DIV_BIT'd0;
else {clk_out,cnt_h, clk_ctl, cnt_lj<=cnt_tmp;

36 endmodule
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