21% 10 Rotary Encoder

o
e

o
v
tio

= A% del A At 2HY Amte] 54
olfeta o ol g3l FeEE AAH Bk,

)AE]—:g B 3t
FPGA Board (EP4CE6)

Rotary Encoder (GA1F1724B, FPGA Boardol] F-Z}
Seven-segment display module (FPGA Boardell +-Z})
USB Blaster 1

Quartus 1

=9 HE v E(digital multimeter)

d ol &

(i

1. 282 <dl3t(rotary encoder)

a9 10-19] e 2E AmuE F9 sde] v gAY AEE wEeurh. A
o2 RES &% ACE A% A=) AgHE, 1 % 24F A% 7179 9
= AbgH




2. Aol A8 mEP dan 294 2 &8 3=

de 22 = (incremental rotary encoder)E
] wheke] whel 19 10-33 22 =9 93-S A

o

10-22] <l
to] =Y

1
s

o

g el
5] &

—

m1m _>|“_,
ol

e [y
o W

tot ot

off
= ™

&

i, olo
O

b o A9} B
A =,

17 10-30 WER el o] mEjE] <lFye] Fo] AAMY e
€200 > 10 > 11 — 01 — 00 - "o.& Wah= 33 S nhiato]
=

g m{}u
ol

"0l A *13.‘3}04 V02 Eol WA} Az 8 3o & F7
dsr)e] ®afse s Fol g wiF AT W DS o] F7

T 102 A¥el S Y 2Eel A=y 2919 By o2 o] g3 B w4 =

10 i1 01:00 ;10 : 11 : 01

CCwW

Jan) o

11 £10 (00 i 01 {11 {10

1% 10-3 3] A Wake] ulE Rotary Encoder %3 3%



AE &A
213 A Rotary encoder =20 th3 state graph

Rotary encoder®] =9 A%} B7} 7FA= ztol wel U] 7kA 9] A=

3 10- o]
A o] &} 31 °] Ho]E state graph® YEFA L.

S0: A=__, B=__ S2: A=__, B=__ S3: A=_, B=__  Sl: A=, B=__

Z1%) 10-4 Rotary Encoder?] State Graph



A% B =E oz S o]8-3F mod-16 up/down counter 47|

2ZE Y <3t GAIF1724B9] datasheet$} 13 10-2, 718 10-3 ¥ 19 10-45 #a13}o]
A9} B2l Fholl whel 33 T &1 AFE sk 167 48tEE 7H2-El(mod-16 up/down
counter)E FPGA/VHDLZ A A 2 &3t} o] 712E <] Block DiagramS 13 10-59]
HER AT

i ja
Segment(}; ZS‘,‘} Z

59 60 54 65§ 65 67 68

a b C d e i
‘ 30
PUSHO.Q O NRESET Seven-Segment Display
1 Decoder
Rotary SigA
Encoder 2] o
= Mod-16 Counter
—— Oscillator
EP4CE6 FPGA Module

1% 10-5 Rotary Encoder& ©]-&3%F Mod-16 Up/Down Counter

1. 7ol 78 E vt 2ol 7 719 process® o] Al R AT
1) mod_16_up_down_counter process

(1) 19 10-3 ¥ 19 10-4°] YepA vle} o] rotary encoderZF-Ej2] 5+ &2 sigAe}
sigBe] kol wheh ul e FEIE gt

) 29 157} 99
e} F1eE e 7

EERchias )

oo 7R ‘A e’ (pr_state) ZHztoll ol sigA 2 sigB kel
F) e AAsHaL, ‘v A (nx_state)E

+
o
ol
O
o
ﬂl
e
flo
o
)
o

(3) A Wkl wet FheE o #hS AL ‘T AdE (nx_state)E ‘@A FEN
(pr_state)®= 7§41 3},



2) count_to_ssd_decoder process

ZaL: rotary encoder’t 2% wheFo mwlk slghrhd <lsiv] Hxo g F7](3e]
detent= 5-E] t}S detent7}A])ll thal sigAs} sigB Al ¢ W3t ul W dojydu),

(1) ¢ mod_16_up_down_counter process2| 3)olA 7AlE 7LE Q] S 4253 A=
seven-segment displayol 2 3t},

2. Simulationg %38 A2 F2Fsl=A el %, FPGAY] downloadsdte] 2 A9 F2&
gl gty

Ve
30
PUSHD_Q O NRESET Seven-Segment Display !
1 Decoder
Rotary sigA
Encoder 2]
=2 Mod-16 Counter
=t= 50MHz 23 I
Ik e
~r— Oscillator e -

EP4CE6 FPGA Module

719 10-5 Rotary EncoderE ©]-&-gt Mod-16 Up/Down Counter



Rev. 4

library ieee;

use ieee.std logic_1164.all;

entity rotary_encoder_counter is
port (clk, nReset, sigA, sigB: in std_logic;

segment?7: out std_logic_

end entity;

architecture my_counter of rotary_encoder_counter is

signal mod_64 counter: integer range 0 to 63;
signal pr_state: integer range 0 to 3;
signal sigAB: std _logic_vector (1 downto 0);
begin
process (clk, nReset, sigA, sigB)
variable dir: integer range -1 to 1,
variable nx_state: integer range 0 to 3;
begin
if nReset = '0@' then
mod_64_counter <= 0;
pr_state <= 0;
elsif (clk'event and clk = '"1") then
sighAB <= sigA & sigB;
case pr_state is
when 0 =>
if sigAB="10" then dir
elsif sigAB="01" then dir
else dir ; nx_state
end if;
when 1 =>
if sigAB="00" then dir
elsif sigAB="11" then dir
else dir ; nx_state
end if;
when 2 =>
if sigAB="11" then dir
elsif sigAB="00" then dir
else dir ; nx_state
end if;
when 3 =>
if sigdeAB="01" then dir
elsif sigAB="10" then dir
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else dir ; nx_state ;

end if;
end case;
mod_64_counter <= 5 -- update counter
pr_state <= 5 -- update pr_state

end if;

end process;

process (mod_64_counter)
variable count: integer range © to 15;
begin
count := ; -- 482310 ssdo]] BA]

case count is

when @ => segment7 <= ; -- '@’
when 1 => segment7 <= ; -- "1
when 2 => segment7 <= ; -- 2"
when 3 => segment?7 <= ; -- '3
when 4 => segment7 <= ; --'4'
when 5 => segment7 <= ; --'5"
when 6 => segment7 <= ; --'6'
when 7 => segment7 <= ;5 -- 7"
when 8 => segment7 <= ; -- '8!
when 9 => segment7 <= ; --'9'
when 10 => segment7 <= ;5 -- AT
when 11 => segment7 <= ; --'b’
when 12 => segment7 <= ; -- '’
when 13 => segment7 <= ; --'d’
when 14 => segment7 <= ; -- 'E’
when 15 => segment7 <= ; -- 'F'

when others => segment7 <= null;
end case;
end process;

end architecture;
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