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WHEN DECODE => ——————-——————————— decode the instruection.
214 IF curr_ir(7 downto 4) =INHERENT THEN

215 CASE curr ir IS

214 WHEN SKIP_OD => inc_pc <= DetectO; -

e® AN WHEN SKIP_1D => inc_pc <= Detectl; -
218 WHEN SKIP 2D => next Btn2 <= Detect2; -=
WHEN SKIP_BD => next_ptnB <= Detect3; -
WHEN OTHERS => NULL;
221 END CASE;

END IF;

--LABEL_0:
SKIP 0D, -- SKIP IF BUTTON 0
JUMP & "0000110", -- JUMP TO LABEL 1

LOAD DIR & R12,
CLEAR C,
ADD IMM & "0001",

QTDEE  DIR & R12,

—l-rrrrrrlTrrrrrl EEEESEEESEEESESESESESEEEEENENEEEEEEEE

WHEN EXECUTE => ———————————————————————
234 IF curr_ir (7 downto 4) =INHERENT THEN
235 CASE curr_ir IS

ZIE WHEN SKIP_ OD => Clear0 <= DetectO: -
237 WHEN SKIP_OH => inc_pc <= BtnO; -
238 WHEN SKIP OL => inc_pc <= NOT BtnO; -=

335 PROCESS( Btn0, Clear0) 240 WHEN SKIP_1D => Clearl <= Detectl; --
25 BEGIN 241 WHEN SKIP_1H => inc_pc <= Btnl; -=
3327 IF Clear0O='1l' THEN 242 WHEN SKIP 1L => inc_pec <= NOT Btnl; -=
358 Detect0<='0"; L
3% ELSIF Rlslng Edge( BtnO) THEN 244 WHEN SKIP_2D => IF Curr_Btn2=‘1' THEN
340 Detect0<=71'; 232 glearz z= rir"
inc pc = '1'; --
34l END IF; 247 nexEEBth <= '0';
342 END PROCESS; o END IF;
WHEN SKIP_2H => inc _pc <= Btn2; -
WHEN SKIP_ZL => inc_pc <= NOT Btn2; -
WHEN SKIP 3D => IF Curr Btn3='l' THEN
Clear3 <= 'l';
inc_pc <= '1'; --
next Btn3 <= '0';
END IF;
WHEN SKIP_3H => inc_pc <= Btn3; -=
Z58 WHEN SKIP 3L => inc_pc <= NOT Btn3; -



Simulation
0us

4'hll

e I

--LABEL 0: \ 337 PROCESS( Clock)

SKIP 0D, —_ kTP TF BuTTON o M Variable Shiftreq: STD LOGIC VECTOR( 7 DOWNTO 0) := "m,lm,un,u,n,l';=
JUMP & "0000110", -- JUMP TO LABEL 1 BEGIN -
- IF Rising edge( Clock) then -
LOBD DIR & RI12, v .
CLEER C Shiftreq := Btnl & Shiftreg(7 downto 1); !
- ] =n ikl
T‘\DD_IMI‘:[ & ””“”l”f . ’ IF f)hi.ftii(%_ ri{.{.llll” then =
STORE DIR & R12, wuuuuuip etectle="= -
- ELSIF Clearl='l' THEN [ |
Detectl<='0"; [ |
END IF; -
END IF; |
>

END PROCESS;



WHEN DECODE => ————————————————— decode the instruction.

214 IF curr_ir (7 downto 4) =INHERENT THEN

215 CASE curr_ir IS

216 WHEN SKIP_OD => inc _pc <= DetectO; -=

217 WHEN SKIP_lD => inc_pc <= Detectl; -

«18 WHEN SKIP_2D => next Btn2 <= Detect2; --
a 210 WHEN SKIP_ 3D => next Btn3 <= Detect3; -=

220 WHEN OTHERS => NULL;

END CASE;

" SKIP 1D, —- skre 1F Burron 1B
JUMP § 700011007, -- JuMp To LABEL 2 B
LOBD DIR & R13, - R
CLEBR C,
ADD TMM & "0001", [ |
STORE DIR & R13, [ |
-LABEL 2:

233 WHEN EXECUTE =»> ————————=------——————————— gxecute the instruction.

234 IF curr_ir(7 downto 4) =INHERENT THEN !
235 CASE curr_ir IS |
236 WHEN SKIP 0D => Clear0 <= DetectO; - i

237 WHEN SKIP OH => inc_pc <= BtnO; -
238 WHEN SKIP OL => inc_pc <= NOT BtnO; - !
230 e e I

2 40 WHEN SKIP_lD => Clearl <= Detectl; -
241 WHEN SKIP_1H => inc_pc <= Btnl; - !
242 WHEN SKIP 1L => inc_pc <= NOT Btnl: - I
243 e i

244 WHEN SKIP_2D => IF Curr_Btn2='1‘ THEN

- G 745 Clear2 <= "1'; !
W 247 next Btn2 <= '0'; i
= 248 END IF; =
137 PROCESS( Clock) 249 WHEN SKIP_2H => :i.nc_pc <= Btn2; - I
3% Variable Shiftreg: STD 10GTC_VECTOR( T DOWNTO §) := "00(Z> WHEN SKIF_2L  =>  inc_pe <= NOT Btn2; -~ |
2 Rl 252 WHEN SKIP 3D => IF Curr Btn3='l' THEN i
340 IF Rising edge( Clock) then 553 - Clear3 <= '1';: I
341 Shiftreq := Btnl & Shiftreg(7 downto 1); 254 inc_pe <= "1'; -—- i
342 IF Shiftreq="11111110" then 255 next Btn3 <= '0"'; =
343 Detect1<="11"; 256 END IF; I
344 ELSIF Clearl="'1' THEN 257 WHEN SKIP_3H => ine_pe <= Btn3; - !
345 Detectl<='0"; 258 WHEN SKIP 3L => inc pc <= NOT Btn3; - I
6 END IF; e
>

¢ 348 END PROCESS;
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213 WHEN DECODE =» ————————————————- decode the instruction.

--LABEL 2:

214 IF curr ir(7 downto 4) =INHERENT THEN

215 CASE curr ir IS SKIP 2D, -- SKIP IF BUTTON 2
I216 WHEN SKIP 0D => inc_pc <= Detect0d; -—- JUMP & "0010010", -- JUMP TO LABEL 3
|217 WHEN SKIP_1D => inc_pe <= Detectl; -—- LOAD DIR & RI14,

218 WHEN SKIP 2D => next Btn2 <= Detect2; -- CLEAR C,

219 WHEN SKIP 3D => next Btn3 <= Detect3; -- ADD TMM & "00017,
lzzm WHEN OTHERS => NULL; STORE DIR &

END CASE;

A
= execute

234 IF curr ir(7 downto 4) =INHERENT THEN
235 CASE curr_ir IS
236 WHEN SKIP 0D => Clear0 <= DetectO; --

WHEN SKIP_OH => inc:_pc: <= BtnO; -
SKIP 0L => inec_pc <= NOT BtnO; --

SKIP_lD => Clearl <= Detectl; -
SKIP_lH => inc_pc <= Btnl; -
SKIP_lL => inc_pc: <= NOT Btnl; -
SKIP_ZD => IF Curr_Btn2= 'l" THEN
.“IIIIIIIIIII clearz <= rlr;
* inc_pc <= '1'; --
L L next Btn2 <= '0';
: NYTTLLL LA END IF;
B
a9 .s="""WHEN SKIP 2H =>  inc_pc <= Btn2; --
25@" WHEN SKIP_2L => inc_pc <= NOT Btn2; -

WHEN SKIP_3D => IF Curr_Btn3='l' THEN
Clear3 <= '1";
inc pc <= '1'; --

350 PROCESS( Clock)

351 Variable Shiftreq: STD LOGIC VECTOR( T DOWNTO Q) := "00000000";

352 BEGIN -

IF Rising edge( Clock) then

u Shiftreq := Btn2 & Shiftreq(7 downto 1);

IF Shiftreg="11111110" then
Detect2<="1";

357 ELSIF Clear?='1' THEN

253 Datect2<=10";

359 END IF;

360 END IF;

END PROCESS;




Current Simulation
Time: 200 us

Bl reg[3:0][12] 4'h1
Bl reg[3:0][13]
B ren[3:0]114] 'y 4hi
Bl reg[3:0][15] % 4D
W weh | .
B adr_bus(7:0] [hO}_8hFD % 8hoc % W BhOE X BMFE X Bhof )
Bl gata_tus(i iy PhEy gh0l W Bh0E W W Bh4E ) BhOD % BhIZZ X whoo i

4l oeb

B curr_ir7:00] Bhaly ! B'h21
Bl curr_pc[6:0) 12 . . 17
allinc_pe

&l curr_st o] executs decode decode | execute
B alu_op[2:0]
Bl curr_acc[3:0]

allclk

all sel_data_ram

" SKIP 2D, - SKIP IF BUTTON 2
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--LABEL_3:

SKIP 3D, -- SKIP IF BUTTON 3 :

JUMP & "0011000", -- JUMP TO LABEL 4 185 PROCESS (curr_st,curr_carry,curr_zero,curr_lr,curr_Bt112,curr_Bt113,

LOAD DIR & R15, B 190 Btn0,Btnl Btn?,Btn3, Detect0,Detectl, Detect?,Detect3)

CLEAR C,

ADD TMM & "0001", g 1 BEGIN . . . oo

STORE DIR & R15, = 14) -- set the default values for these signals to avoid synthesis of implied latch
--LABEL 4: = 193 sel data ram <= '0';

JUMP & "0000000™, -- JuMP TO LABEL O M .., read = 0

FIECES

Y e Y i e VY] 105 write ="'
a6 d ir =10';
147 1d ir 1sn <= 0",
198 inc pe ="y
199 jump pc =0,
i aln op <= 000",
201 next Btn3 <= curr Btnl,
202 Clearl ="y
.e
0ie *Clear3 =",
233 WHEN EXECUTE => -----------------------—-- execute the instruction.|
234 IF curr ir(7 downto 4) =INHERENT THEN
235 CASE curr_ir IS
213 WHEN DECODE = -—-—-—-—-—-----—= decode the instruction. 236 WHEN SKIP 0D => Clear0 <= DetectO; -=
214 IF curr_ir(7 downto 4) =INHERENT THEN 237 WHEN SKIP 0H => inc_pe <= Btn0; ==
915 CASE curr_ir IS - 238 WHEN SKIP OL => inc_pc <= NOT BtnO; -
216 WHEN SKIP 0D =>  inc_pc <= Detect0; <
217 WHEN SKIP 1D  => inc_pe <= Detectl; 24C WHEN SKIP_1D f> (_Zlearl <i Detectl; --
218 WHEN SKIP 2D => next Btn2 <= Detect2; 241 e - o fhepee sl
219 WHEN SKIP 30 => next Btn3 <= Detect3; . iii _________ L =>  inc pe <= NOT Bt ntyooo
o ENDWng;gE(-)THERS => NULL; 244 WHEN SKIP 2D => IF Curr Btn2='1l' THEN
2zl . ! 245 Clear2 <= '1l"';
222 e END IF; r 246 inc_pc <= '1'; -
: o bin2 0 ey 247 next Btn2 <= '0';
gi® cUm_kin o 248 END IF;
.® 249 WHEN SKIP 2H => inc_pe <= Btn2; -
251 1 g e e e e e e e e e e - ——
752 ¥HEN SKIP 3D => IF Curr Btn3='1' THEN
_ EEERREERNNy, I EEEEEE . — Y11,
% o .‘. “‘- Clear3 - 1 :
_ ] 254 e, Lan? inc_pec <= '1'; --
¢ TN
_ 255 '.‘.-g.'_____________.next_BtnB <= '0';
_ 256 L ggesumtEEEant® END IF;
A7 WHEN SKIP 3H =>  inc_pc <= Btn3; --
< s ¢ —F Z58 WHEN SKIP 3L => inc_pe <= NOT Btn3; -
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B ren(3:0112]

Bl reg[3:0]13)

Bl reg3:01114]
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Bl req(3:0][14]

400 41 4 4h2

4 [1weh
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Bl curr_acc[3:0]
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gllclk

UL il Lo R O R U

ol sel_data_ram

8! btn0

o/l detectd

g/l cleard

ol btn1

o/l detect!

AT

gllbin2

gllcurr_kitn2

gl detect2

ollclear?

gl btn2

ol curr_btn3

gl detects

ollclear
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Time: 200 us

Bl reg[3:0][12]

Bl reg[3:0][13]

Bl reg[3:0][14]

Bl reg[3:0][14]
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B curr_acc[3:0]
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allclk

(AT (R R il

g/l sel_data_ram

/! btn0

o/l detectd

g/l cleard

/bt

o/l detectt

o/l cleart

)l itn2

g/l curr_htn2

o/l detect2

ollclear?

@/l btn3

o/l curr_htn3

o/l detect3

gllcleard
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Time: 200 us

Bl rea(2:011 2]

Bl reg(2:00013)

Bl reg(3:0][14)]

Bl reg(3:0][14)

Wllweh

B adr_bus[7:0]

B data_bus[7:0]

4lloeb

LA

B curr_ir[7:0]
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B curr_pe[f:0]
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wllinc_pc

LNELLLE

A

gllcurr_st

I

B alu_op[2:0]
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=TT
n

I

Bl curr_ace[3:0]

LR

gllclk

wll sel_data_ram

L

B/l bt

o/l detectd

o/l cleard

o/l b1

gl detect!

gllcleart

B/l btn2

gl curr_ktn2

gl detect2

gl clear?

allbtnz

@/l curr_btn3

o/l detect

gllclears
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6o
a7
65
3=
7o
71
TZ
T3
7a
=
-
il
=i
=
80
g1
32
33
g4
85
=1
a7
t=3=3
89
a0
91
9z
93
94
95
=)
=
1=
99
100
101
10z
103

--LABEL 0:

--LABEL 1:

--LABEL 2:

—--LABEL 3:

--LABEL 4:

SKIP 0D,

JUMP

LOAD DIR

CLEAR C,

ADD TMM

STORE DIR
~ SKIP 1D,

JUMP

LOAD DIR

CLEAR C,

ADD TMM

STORE DIR
~ SKIP 2D,

JUMP

LOAD DIR

CLEAR C,

ADD IMM

STORE DIR
~ SKIP 3D,

JUMP

LOAD DIR

CLEAR C,

ADD IMM

STORE DIR

JUMP

JUMP

NOP ,

NOP ,

NOP ,

NOP ,

NOP ,

NOP

Y.

&
&

-4

"0000110",
R12,

"0oo01",
R12,
0001100,
R13,
"0001",
R13,
"0010010™,
R14,
"0001",
R14,
"0011000",
R15,

"ooo1",
R15,

0000000,
"0000000™,

SKETP
JUMP

SKIP
JUMP

SKIP
JUMP

SKETP
JUMP

IF
TO

IF
TO

IF
TO

IF
TO

BUTTON 0
LABEL 1

BUTTON 1
LABEL 2

BUTTON 2
LABEL 3

BUTTON 3
LABEL 4

JUMP TO LABEL 0
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