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CPE 1500

* Verification via Hardware (DE10)

1.
2.

3
4
5.
6
7

Create the VHDL

Verify the design via simulation
e see the VHDL Simulation University Waveforms slides

Plan the DE10 locations for each pin on the schematic
Map the VHDL pins to DE10 inputs and outputs
Compile the design

Download the design to the DE10

Verify the design
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3) Plan the DE10 locations for each pin on the
schematic

2x20 Altera MAX 10
GPIO 10MS0DAF484C7G

Arduino
Connector

5V Power
USB-Blaster ™

64MB SDRAM

5V/GND
2-Pin Header

----------------
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3) Plan the DE10 locations for each pin on the

schematic

SW 6
SW7

SW 8

SW9 — |

SWO
SW1

-— mux_4_hd1. vhd]l

-- created 12/18/24
-—- tj

-— HDL version of a 4 to 1 mux

-- inputs: a, b, c, d, sel0, sell
-— OUTpULsS: muX_out

library ieee;
e ieee.std_Tlogic_1164.a11;

ent mux_4_hd1 dis

porg, ) )
i_a : in std_logic;
ib in std_logic;
i_c in std_logic;
[ i_d : in std_logic;
i_sel : in std_logic_vector{l downto 0);
/ o_mux_out out std_logic
);
end entity;

architecture behavioral of mux_4_hdl is

-- internal signals - just for clarity
signal a_int: std_logic;
signal b_int: std_logic;
signal c_imt: std_logic;
signal d_int: std_logic;

begin
a_int <= i_a and not i_sel(l) and not d_sel(0);
b_int <= i_b and not i_sel{l) and i_sel{0);
c_int == i_¢c and i_sel(l) and not d_sel(0);
d_int == i_d and i_sel{l) and i_sel{0);

o_mu¥_out <= a_int or b_int or c_int or d_int;

end architecture;

LED 4
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outputs

sel0
sell

o 0 T w

mux_out

4) Map the schematic pins to DE10 inputs and

Table 3-4 Pin Assignment of Slide Swilches

SomName _FPSA Pinto Deerpion 1o sanar

PIN_C10 Slide Switch[0] 3.3-V LVTTL
SW1 PIN_C11 Slide Switch[1] 3.3-V LVTTL
sSwz2 PIN_D12 Slide Switch[2] 3.3V LVTTL
SwW3 PIN_C12 Slide Switch[3] 3.3-V LVTTL
swa PIN_A12 Slide Switch[4] 3.3V LVTTL
SWs PIN_B12 Slide Switch[5] 3.3-V LVTTL
SW6 PIN_A13 Slide Switch[6] 3.3-V LVTTL
SW7 PIN_A14 Slide Switch[7] 3.3-V LVTTL
Swa PIN_B14 Slide Switch[8] 3.3-V LVTTL
SWo PIN_F15 Slide Switch[g] 3.3-V LVTTL
Table 3-5 Pin Assignment of LEDs
LEDRO PIN_AS8 LED [0] 3.3-V LVTTL
LEDR1 PIN_A9 LED [1] 3.3V LVTTL
LEDR2 PIN_A10 LED [2] 3.3-V LVTTL
LEDR3 PIN_B10 LED [3] 3.3-V LVTTL
LEDR4 PIN_D13 LED [4] 3.3-V LVTTL
LEDRS PIN_C13 LED [5] 3.3-V LVTTL
LEDRG PIN_E14 LED [6] 3.3-V LVTTL
LEDR7 PIN_D14 LED [7] 3.3V LVTTL
LEDR8 PIN_A11 LED [8] 3.3-V LVTTL
LEDRS PIN_B11 LED [9] 3.3-V LVTTL
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4) Map the schematic pins to DE10 inputs and

outputs
e Assignments = Pin Planner

@ Pin Planner - C:/Usersfjohnsontimoj/Quartus_Projects CPE1500/HDL Capture/hd|_capture - hd|_capture

File Edit View Processing Tools Window Help e
p— |REpOrt g = Pin Legend g =
|| Symbol Pin Type
k — L _' User /O
g Leeg . User assigned ..
Jslals) 000800
q 538300 T . Fitter assigned I..
bt 0
gﬁ%‘o e O Unbonded pad
w o oiogo
- SUROE ggg ® Reserved pin
ol & g§803 <) Oth fi
Ry, er configura...
:Ii Groups Report = GO000, a0, 8§8§8 - 8
- Y § O§ §0§ = |(e) DEV_OE
Tasks o x (:g §0 -
oogogooo oo§8% ?0 \R) DEV_CLR
h Early Pin Planning 863000000000800000000 () DIFF n
| | Early Pin Planning... I . ) DIFF_p
4 r:|..|
m_— Do
I.II * |Named: * o ww Edit | Filter: Pins: all -
[
il Mode Name Direction Location 1/0 Bank VREF Group Fitter Location 1/O Standar
B ia Input PIN_C5 2.5V (default)
B ib Input PIN_A2 2.5V (default)
- ic Input PIN_B3 2.5V (default)
= id Input PIN_BS 2.5V [default)
- i_sel[1] Input PIN_B4 2.5V (default)
i _sel[0] Input PIN_A3 2.5V (default)
T o_mux_out Output PIN_F7 2.5V (default)
@
[ =
£ | s<new nodes>
¥ | =
0% 00:00:00
A A
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CPE 1500

4) Map the schematic pins to DE10 inputs and

outputs

— 1]
E 3~ ES

£

* Double click on the location column for a pin
e Select the expand arrow
e Scroll until the desired pin is found and select it
* Close the Pin Planner when finished
* | Mamed: * ~ 4w Edit PIN_ABT4 Filter: Pins: all 7
=
il Mode Mame Direction Location I/ Bank VREF Group Fitter Location I/ O Standar
- ia Input PIN_A13 B7_NO PIN_C5 2.5V (default)
® b Input Blbim B7_NO PIN_A2 2.5V (default)
f.“._ ic Input PIN AB14
» i_d Input PIN_BE10 IOBANK_7 Column I/O DIFFIO_RX_T30p, DIFFOUT T30p, High_S
1n .
- i sel[1] el PIN_BE11 IOBANK_7  Column IfO DIFFIO_RX_T27n, DIFFOUT_T27n, High_S
1n .
- ] Input PIN B12 IOBANK_7 Column I/O DIFFIO_RX_T27p, DIFFOUT T27p, High_S
?"'- o mux_out Cutput -
. S PIN_B14 ) IOBANK_7 Column I/O DIFFIO_RX_T19n, DIFFOUT T19n, High_S
£ | =<new node>> = = — = =
= PIN_B15 IOBANK_7 Column I/O VREFB7NO, High_Speed
= PIN_B16 IOBANK_7 Column I/O DIFFIO_RX_T16p, DIFFOUT T16p, High_S
PIM R1T IMBAME 7 Calurmn M DIEEITY BY T7n DIEECUIT T7n Hich Sne
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5)

Compile the design

Save

Right click on the design and select Set as Top-Level Entity

Processing = Start Compilation

Verify success

Flow Summary

@ =<Filter>>
Flow Status Successful - Tue Jan 14 13:59:59 2025
Quartus Prime Version 18.1.0 Build 625 09/12/2018 SJ Lite Edition

Revision Name
Top-level Entity Name
Family

Device

Timing Models

Total logic elements
Total registers

Total pins

Total virtual pins
Total memory bits

Embedded Multiplier S-bit elements

Total PLLs
UFM blocks
ADC blocks

10MS0DAF484C7G
ina

349,760 (<1%)
o

7/360(2%)

]

0/1,677,312 (0 %)
0/288(0%)
0/4(0%)
0/1(0%)
0/2(0%)

>

© 204019 Generated file hdl_capture.vho in folder
Quartus Prime EDA Netlist wWriter was successful. 0 errors, 3 warnings
© 293000 qQuartus Prime Full Compilation was successfu'llg warnings

10905 Generated the EDA Tunctional

simulTation netlist because 1T 15 the only supported netlist T}
C:/Users/johnsontimoj/Quartus_Projects_CPEL1500,/HO
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e Start

Tools Window Help

& Hardware Setup... TEENEICaUCERY

() Enable real-time ISP to allow background programming when available

6) Download the design to the DE10

* Plug the DE10 board into your laptop USB port
* Should be lots of flashing lights

e Tools = Programmer

* The USB Blaster interface should have been setup when you setup
Quartus — see Quartus Setup Slides if it is not visible

Mode:  JTAG




7) Verify the design
e Choose a value for SW1 and SWO (SEL(1) and SEL(0))
 Verify only the associated SW(9-6) toggle the LED on/off
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