ELE 3510

* Implementation Notes

* Normally the Register file would only have Read Data_1
and Read_Data_2 outputs — but — because we want to see
the internal register values you need to also have outputs
for RegA, RegB, RegC, and RegD

entity reg_file 1is
port (
i_clk :

i_we_b:

o_regl_data:
o_reg2_data:

o_regA_data:
o_regB_data:
o_regC_data:
o_regD_data:

end entity;

i_regl_addr :
i_reg2_addr :
i_wreg_addr :
i_wreg_data :

in
in
in
in
in
in

out
out

out
out
out
out

std_logic;
std_Tlogic_vector (1 downto
std_logic_vector (1 downto
std_logic_vector (1 downto
std_logic_vector (7 downto
std_logic;

std_logic_vector (7 downto
std_Tlogic_vector (7 downto

std_logic_vector (7 downto
std_Tlogic_vector (7 downto
std_logic_vector (7 downto
std_Tlogic_vector (7 downto
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ELE 3510

* Implementation Notes

e Create a sseg output block to do the conversion from
binary to sseg display and place 6 of them in the DE10 top
level design

* Takes the nibble from the register and converts it to a sseg display
value

» 2 for each register value
 See the DE10 RTL view later in the notes
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e Sequencer Simulation
Prog 1 Prog 2 Prog 3
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* |Instruction ROM
* Mux based using VHDL Memories, slide 4

 Add addresses to the constant section

* Only the addresses you are using
e Others goto NOP: x”F000”

Prog 1 Prog 2
) )

( \ (

B [inst_rom_tb/DATA...

\

0=>
1=>
2=>

[ ]

64 =>

65 =>

66 =>
o000

others =>

-- ROM contents
constant instr_ ROM: rom_type:=(
X"Co10",
X"CO4A",
X"5180",

x"C002",
x"C044",
x"C088",

x"F000”

Prog 3
)

{

\

# finst_rom_tb/CLK '
- finst_rom_tb/ADDR
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e Register File Simulation

Read w/o
prior write

Read after
write write

T N T = = <]

rEe Now | 1000 ns
e Cursor 1

ELE 3510 5 © tj



e ALU Simulation

Jalu_tb/A_DATA_IN %] 00101010
Jalu_tb/B_DATA_IN el 00110101
Jalu_tb/CNTRL 0000 0001 l:ll:lll:l 10011 ] llillll llilll 0110 ll111 11000 J 1001 h 1010 h 1011 1100 J1101 J 110 :l 1111

Jalu_tb/SET |
Jalu_th/DATA_OUT - 010.. j 001.. DD1, .. ) 000... j 111 DDDDDDDD ) 11[_|m 11DDDDDD

e Data RAM Simulation

Read w/o Read after
prior write write write

S iU | [ | Uyl rrrupuvuuud
[data_ram_tb/ADDR

4 |data_ram_th/WE_B
& Jdata_ram_tb/DATA_IN
=+ } /data_ram_tb/DATA_OUT

45 0
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e Decoder Simulation

1 2 I3 14 5 16 7 18 19 (o[ Y1 TYi2 Ti3 Y18 Y35
0011 ) 1111 1110 J0pO1 J0101 )0100| J0010 0001 | _ )001D (00010010
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* Processor RTL view

inst_rom:instrom

decoder-decode

alu_mux_A_out[7.0]
8°h0 of

aluzarith

jE2]

\&_m ux_B_out[7.0]

—~

data_ram:myRAM

F

{"» o_regh_data[7.0]

{T» o_regB_data[7.0]
[ o_resC_data[7.0]

ielk [

{"» o_regD_dsta[7.0]

wh_sig[7.0]

)

i_instr_len[4.0] "y

irsth D

i_start_loc[2.0] [Ty

start[
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* Processor Simulation

Prog 1 Prog 1 Prog 3

WE::ZE:::]::E:::: B®
X o Me Yo [ [ JaT [ ¥8 [ [ Jp J§ | T
(6 Yaeal [ T  ¥8 [ Y& 1 [ N3 T Y6 [ 1

2 [ [ 1 M [ Yo T T ¥3Yelao YTV
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e DE10 RTL view

output mux 55“2
reg BorregD a1 o fzeg outls o { HEX2[6.0]
seg CD_in_sig[7_0] E‘E"‘“g
- o_sseg outls o]
clk_TH=CK ProCessorproc B [Ty HEX3[6.0]
CLOCK_ 50> | clk_soMHz o_clk_1Hz el o_done I S {T» LEDR[D.T]
3 rsth 55 A o -
SW[E.0] rEo g e
; z 3 )eseg AB in_sig7.0) o sses outle o]
z o T — — HEXO[6.0
x : ke —
KEY[1-01 | : '_"J
= s5eEs5s ]
O SSRE O —[: 3]
output mux e — e {5 HEX1[6.0]
regAorregC
s5egs55
1'h o zz=2 outls o]
N A R [ HEXS[E.0]
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