Last updated 1/29/25




CPE 1500

* Verification via Hardware (DE10)
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2.

3
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3.
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Create the schematic
e see Quartus Schematic Generation slides

Verify the design via simulation
* see the Schematic Simulation University Waveforms slides

Plan the DE10 locations for each pin on the schematic
Map the schematic 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
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3) Plan the DE10 locations for each pin on the
schematic

SW1

SW6 |

SW 7 oo

|LED 4

SW 8 oo

SW 9 in
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CPE 1500

outputs

sel0
sell

do
d1l
d2
d3

demo_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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CPE 1500

4) Map the schematic pins to DE10 inputs and

outputs

e Assignments = Pin Planner

v
o Pin Planner -

/Users/johnsontimo)/Quartus_Projects_CPE1500/5chematic_Capture/Capture_Demo - Capture_Demo

File Edit View Processing Tools Window Help e
p— | REpOrt g = Pin Legend g =
. F\E|::3I': not Sl’rmbol Pin T\’rpe
k '- _' User IO
. Userassigned |...
q . Fitter assigned |...
O Unbonded pad
w Groups Report — . Reserved pin
:Ii Tasks n& x © Cther configura...
- 5 E' DEV_OE
» Early Pin Planning ggo & oo o . -
RO, §° (®) DEV_CLR
. . . | OO0, OGOD OD pule 00 — g,
Early Pin Planning... goavooe ACTOOVCO0S -~
COCOWWQ OQOWWQ {ny DIFE n
P Run I/O Assignment Analysi — — . -
B Funnrt Bin Azcionments D DIFF_p
(a) Do
X | Mamed: * ~ & Edit | Filter: Pins: all =
=]
n Mode Name Direction Location 1/0 Bank VREF Group 1/0 Standard Reserved
& Do Input 2.5V (default)
= D1 Input 2.5V (default)
B D2 Input 2.5V (default)
- D3 Input 2.5V (default)
‘@ DEMO_OUT Output 2.5V (default)
B SELD Input 2.5V (default)
B SEL1 Input 2.5V (default)
@
E <<new node>>
¥ =
0% 00:00:00
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CPE 1500

4) Map the schematic pins to DE10 inputs and

outputs

* 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

@

m | DO
m: * | Named: * v &y Edit PIN_F15 Filter: Pins: all -
=
Sl Mode Mame Direction Location IfC Bank VREF Group I/O Standard Reserved
e & DO Input PIN_A13 B7_NO 2.5V (default)
|E| = D1 Input PIN_A14 B7_NO 2.5V (default)
> D2 [ Input PIN_B14 B7_NO 2.5V (default)
in = [
m & D3 Input PIN F15
1
- ?ﬂ DEMO_oUT Cutput PIN_F5 IOBANK_1A Row I/O  ADC1IN1, DIFFIO_RX_L1n, DIFFOUT L1n,
1n
= »- SELO Input PIN_F7 IOBANK_8 Column IO DIFFIO_RX_T48n, DIFFOUT T48n, CRC_E
1N
| SELT Input PIN F8 IOBANK_8 Column /O DIFFIO_RX_TS0n, DIFFOUT T50n, CONF |
£ | =<new node>:>
[ PINF15 ) IOBANK_7 Column I/O DIFFIO_RX_TSn, DIFFOUT T5n, High_Spe
. | =
voLe ~mrrT IOBANK_7 Column I/O DIFFIO_RX_TSp, DIFFOUT TSp, High_Spe
g PIN F17 IOBANK 6 Row /O DIFFIO RX RS9p DIEFOUT RS9p Hish S
7
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5) Compile the design

CPE 1500

Save

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

Processing = Start Compilation
Verify success

1 15240 Number oT processors has not been s

Flow Summary

@& <<Filter=>

Flow Status

Cuartus Prime Version
Revision Name
Top-level Entity Name
Family

Device

Timing Models

Total logic elements
Total registers

Total pins

Total virtual pins
Total memory bits

Total PLLs
UFM blocks
ADC blocks

Successful - Mon Jan 13 12:49:49 2025
18.1.0 Build 625 09/12/2018 SJ Lite Edition

T0M50DAF484CT76G

3/49,760 (< 1%)

[\]
7/360(2%)

o
0/1,677,312 (0 %)

Embedded Multiplier 9-bitelements 0/ 288 (0%)

0/4(0%)
0/1(0%)
0/2(0%)

peciTied which may cause over loading

1 10905 Generated the EDA functional simulation netlist because it is the only :

@ 204019 generated file Capture_bemo.vho in folder
o i Quartus Prime EDA Netlist writer was successful.

C:/uUsers/johnsontimoj/Quartus

0 errors, 3 warnings

© 292000 Quartus Prime Full Compilation was successfu'l. warnings
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e Start

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

B Programmer - Ci/Usersfjohnsontimej/Quartus_Projects CPE1500/Schematic Capture/Capture_Demo - Capture Demo...

File Edit View Processing Tools Window Help

Searcholt=rz com
ress 100% (Successful)

& Hardware Setup.. (TN CaUEEaY

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

: Wi sart

Tl st0p
8 suto Detect
Delete

M Add File...

e Program/ Verfy Blank-  Examine

output_files/Capture_D... 10MS0DAF484 00270010 00270010




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

e [seo swiour

' ;!g!:!(l"! &rgar : LED x10
:E-M ey u (BN <.icch xi0

~ = O O

CPE 1500 10

O = O

Only SW 6 =1 causes LED 5 to light
Only SW 7 = 1 causes LED 5 to light
Only SW 8 =1 causes LED 5 to light
Only SW 9 =1 causes LED 5 to light
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