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These slides describe the development of a
moderately complex NIOS Processor using the Pixel
Buffer IP

Upon completion: You should be able implement
your own NIOS processor using the Pixel Buffer IP
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EE 3921

* Create a new Quartus project
* Do not select a Simulation Tool in EDA Tool Settings

e Open Tools = Platform Designer

Platform Designer - unsaved.qsys™ (D:\GDrive\MSOE\19_Q1_EE3921\Projects\NIOS_Pixel\unsaved.qsys)
File Edit System Generate View Jools Help

P Catalog % ==

3 x| 52

Project

=1l New Compoanent.
Library

#-Basic Functions

+1-D5P

il Interface Protocols
il-Low Power

f#1-Memory Tnterfaces and Controllers
-Processors and Peripherals
- Qsys Interconnect
-Tri-State Components

&I University Program

Hew,

1= SystemContents 2| Address Map

=

Interconnect Requirements 5%

El==]

W System: unsaved

Use Conn... Name

B dk_o
dk.in
dk_in_seset
ke
ck_reset

i< &+

T Hen | pevieer 2 = o

unsaved [unsaved gays*1

<

Description
(clock Source
(Clack Input
Reset Input
(Clock Output
Reset Output

Export

clkc
reset

Base

o e ¥ W current filter:

o= Messages % ‘

Type Path Message

0Errors, 0 Warnings

Generate HDL...

Finish
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EE 3921

e Add a PLL

50MHz input clock
no areset or locked

cO - 50MHz
cl - 50MHz

-3ns phase shlft (watch for the unlts)
c2 2 25MHz ¥

Avalon Memary Mapped Slave

e Basic Functions = Clocks; PLLs and Resets = PLL 2
ALTPLL Intel FPGA IP

altpll_0_c0
altpll_0_c1

altpll_0_c2

[indk_interf...
[indk_interf...
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* Add NIOS

* Processors and Peripherals 2 Embedded Processors 2
NIOS Il Processor

* NIOS II/f

* Add On-chip Memory

* Basic Functions—=> On Chip Memory = On Chip Memory
(RAM or ROM)...

RAM

Size = 100,000 bytes

=

= |® nips2_gen2_0

instruction_master

debug_reset_request
debug_mem_slave
custom_instruction_m...

debug_mem_slave
custom_instruction_m...

HENEEERE

= onchip_memory2_0

Clodk Qutput
Clodk Qutput
Clodk Qutput

Mios II Processor
Clock Input
Reset Input

Avalon Memory Mapped Master
Avalon Memory Mapped Master

Interrupt Receiver
Reset Output

Avalon Memory Mapped Slave
Custom Instruction Master

Avalon Memoary Mapped Slave
Custom Instruction Master
QOn-Chip Memory (RAM or ROM) Intel ...

Clock Input

Avalon Memory Mapped Slave

Reset Input




e Add JTAG
* |nterface Protocols = Serial=> JTAG Uart Intel FPGA IP

e Add Timer

* Processors and Peripherals = Peripherals = Interval
Timer Intel FPGA IP

e Add System ID

e Basic Functions = Simulation; Debug and Verification =
Debug and Performance = System ID Peripheral Intel
FPGA IP ’

resetl Reset Input

B jtag_uart_0 ITAG UART Intel FPGA IP
ck Clock Input
reset Reset Input
avalon_jtag_slave Avalon Memery Mapped Slave
irg Interrupt Sender

B timer_0 Interval Timer Intel FPGA IP
ke Clock Input
reset Reset Input
sl Avalon Memory Mapped Slave
irg Interrupt Sender

System ID Peripheral Intel FPGA IP

ck Clock Input
reset Reset Input
control_slave Avalon Memory Mapped Slave
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e Connect up basic NIOS system
* PLL Inputs

= ck_0

dk_in

ck_in_reset

ck

ck_reset

B altpll_o
inclk_interface
inclk_interface_reset

Py

pll_slave

]

< cl

2

= IQ nios2_gen2_0
dk

reset
data_master
instruction_master
irg
debug_reset_request

L debua_mem_slave

P ] T T -

Connect to the data_master

EE 3921

Clock Source

Clock Input

Reset Input

Clock Qutput

Reset Output

ALTPLL Intel FPGA TP

Clock Input

Reset Input

Avalon Memory Mapped Slave
Clock Qutput

Clock Qutput

Clock Qutput

Mios II Processor

Clock Input

Reset Input

Avalon Memory Mapped Master
Avalon Memory Mapped Master
Interrupt Receiver

Reset Output

Avalon Memory Mapped Slave

T s b Tomim s sm b Bl

clk

exported

reset

Expo

rt and

rename clk_sdram

clk_sdram >

<

[inclk_interf...
[inclk_interf...
altpll_0_cO
altpll_0_c1
altpll_0_c2

unconnected
k]
k]
k]
k]
k]
k]

0x0000

Ox0800
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e Connect up basic NIOS system

e

™ T Y O

EE 3921

* NIOS Inputs

B ck_0

o dk_in

o dk_in_reset
ck
dk_reset

= altpll_0
indk_interface

» indk_interface_reset

pll_slave
c
cl
c2

= Q nios2_gen2_0
dk
reset
data_master
instruction_master
irg
debug_reset_reguest

debug_mem_slave

custom_instruction_m. ..

Connect to cO

L

Clock Source

Clock Input

Reset Input

Clodk Output

Reset Output

ALTPLL Intel FPGA IP

Clock Input

Reset Input

Avalon Memary Mapped Slave
Clock Output

Clodk Output

Clodk Output

Mios II Processor

Clock Input

Reset Input

Avalon Memary Mapped Master
Avalon Memory Mapped Master
Interrupt Receiver

Reset Output

Avalon Memory Mapped Slave

Custom Instruction Master

L L

clk

clk_sdram

[TVIES

exported
ck_0

clk_0
[inclk_interf. ..
[inclk_interf. ..
altpll_0_c0
altpll_0_c1
altpll_0_c2
altpll_0_c0
[clk]

[ck]

[ck]

[clk]

[clk]

[clk]

g

Ox0000

Ox0800
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e Connect up basic NIOS system
* On-chip Memory

c2 Clodk Output
= IQ nios2_gen2_0 Mios II Processor
» dk Clodk Input
L4 reset Reset Input
S data_master Avalon Memory Mapped Master
— instruction_master Avalon Memory Mapped Master
irq Interrupt Receiver
debug_reset_request  |[Reset Qutput
——— debug_mem_slave Avalon Memory Mapped Slave
custom_instruction_m... [Custom Instruction Master
E onchip_memory2_0 |On-Chip Memory (RAM ar ROM) Intel ...
t\ - dki Clock Input
®—> gl Avalon Memary Mapped Slave
@ - resetl Reset Input

Connect to data and instruction masters

Connect to cO

EE 3921 10

altpll_0_c2

altpll_0_c0
[clk]
[ck]
[ck]
[iclk]
[ck]
[ck]

altpll_0_c0
[ck1]
[ck1]

0x0000_0800

0x0000_0000



e Connect up basic NIOS system
* JTAG, Timer, SysID

&
.

Connect to cO

7

D
N

ios2_gen2_0 Mios 1T Processor
Clock Input altpll_0_cD
Bt Reset Input [clk]
data_master Avalon Memaory Mapped Master [clk]
instruction_master Avalon Memary Mapped Master [clk]
irq Interrupt Receiver [clk]
debug_reset_request  [Reset Output [clk]
debug_mem_slave Avalon Memory Mapped Slave [clk] 0x0000_0800
custom_instruction_m... |Custom Instruction Master
B onchip_memory2_0 |On-Chip Memory (RAM or ROM) Intel ..,
dk1 Clock Input altpll_0_c0
51 Avalon Memaory Mapped Slave [clk1] 0x0000_0000
resetl Reset Input [clk1]
B jtag_vart_0 ITAG UART Intel FPGA IP
dk Clock Input altpll_0_c0
reset Reset Input [clk]
avalon_jtag_slave Avalon Memary Mapped Slave [clk] 0x0000_0000
irq Interrupt Sender [clk]
EH timer_0 Interval Timer Intel FPGA IP
ck Clock Input altpll_0_c0
reset Reset Input [clk]
sl Avalon Memary Mapped Slave [clk] 0x0000_0000
irq Interrupt Sender [clk]
sysid_gsys_0 System ID Peripheral Intel FPGA IP
dk Clock Input altpll_0_c0
set Reset Input [clk]
Avalon Memary Mapped Slave [clk] 0x00ed 00

@Q&tﬂ:lﬁlave

IRQ O

IRQ 21

0x0000_Offf

0x0001_8e€5f

0x0000_0007

Q000

0x0000_0007

EE 3921
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Connect to data master

11

Assign Priorities




e Connect up basic NIOS system
e Assign the NIOS Il Reset and Exception vectors

Nios II Processor

altera_rios2_gen2 Details

~
Main Vectors  Caches and Memory Interfaces  Arithmetic Instructions = MMU and MF

|" Reset Vector

Reset vector memary: < onchip_memaory2_0.51 e >

Reset vector offset: 000000000

Reset vector: Ox00000000

I"' Exception Vector

Exception vector memory: <.;,n.j-.ip_memgn_,-2_0,51 e >

Exception vector offzet: 000000020

Exception vector: 0x00000020

|~ Fast TLB Miss Exception Vector
Fast TLB Miss Exception vector memary: \pjone

Fast TLB Miss Exception vector offset:  |qwooooooon

Fast TLE Miss Exception vector: 0x00000000

EE 3921 12 © tj



* Create Video System

« SDRAM Controller
e Library 2 Memory Interfaces and Controllers > SDRAM - SDRAM

Controller
Memory Profile Timin
16 bits CAS =3
1 chip select 2 initialization refresh cycles
4 banks 7.8125 us refresh command
13 rows 100us delay after pu
70ns refresh duration
10 columns

20ns pre-charge duration
20 ns Active R/W delay
5.5ns access time

14ns write recovery time

EE 3921 13 © tj



* Create Video System
e Connect SDRAM Controller

Connect to cO

e

7 reset Reset Input [clk]
control_slave Avalon Memory Mapped Slave [clk] 0x0004_1030 0x0004 1037
/ B new_sdram_controll.. SDRAM Controller Intel FPGA IP
CJ dk Clock Input altpll_0_co
reset Reset Input [clk]

:/ sl Avalon Memory Mapped Slave [clk] 0x0000_0000 0x03£ff ££££
4 \ = wire Conduit < sdram_wire >

Do not connect to the
Instruction master

Connect to data master

Export and Rename

EE 3921 14 © tj



0x01000000 - 16.7MBytes for the program

16bits x 320pixels x 240pixels
- 1,228,800 bits = 153,600 bytes

. Create Vi d eo SySte m - 0x25800 bytes per screen buffer

e Pixel Buffer DMA Controller

» University Program = Audio and Video = Video = Pixel Buffer
DMA Controller

X-y mode
Default Buffer Start — #x01000000
Default Back Buffer Sta

Depends on the fina
memory map

Width — 320
Height — 240
Color space — 16bit RGB

Connect to SDRAM_Controller MM Slave

TSI T IO TP e = B Ltk 0x0804_1040 0x0804_1047
... [SDR.AM Controller Intel FPGA IP
Clock Input altpll_0_c0
Reset Input [iclk]
\ J Avalon Memory Mapped Slave [iclk] 0x0400_0000 0x07Ef_FEEFE
T wire Conduit sdram_wire
B video_pixel_buffer_... Pixel Buffer DMA Controller
) ck Clock Input altpll_0_c0
G reset Reset Input [iclk]
— avalon_pixel_dma_ma...|Avalon Memory Mapped Master [clk]
G avalon_control_slave  |Avalon Memory Mapped Slave [iclk] 0x0804_1020 0x0804_l02£
avalon_pixel_source Avalon Streaming Source [iclk]

Connect to data master

Connect to cO

EE 3921 15 © tj



* Create Video System

* RGB Resampler
* University Program = Audio and Video = Video = RGB Resampler

16 bit RGB incoming
30 bit RGB outgoing

Connect to video_pixel_buffer _dma streaming source

B video_pixel buffer_...

ck
reset

avalon_pixel_dma_ma.

avalon_control

" rgb_resample...RGB Resampler

reset

avalon_rgb_sink
avalon_rab_slave
avalon_rgb_source

Pixel Buffer DMA Controlef
Clock Input altpll_0_c0
Reset [clk]
. erElan Memary Mapped Master [clk]
Avalon Memory Mapped Slave [clk] 0x0000_0000 0:20000_000£
Avalon Streaming Source [clk]
Clock Input altpll_0_c0
Reset Input [clk]
Avalon Streaming Sink [clk]
Avalon Memory Mapped Slave [clk] 0x0000_0000 0x0000_0003
Avalon Streaming Source [clk]

Connect to cO

EE 3921

Connect to data master
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EE 3921

Width Scaling — 2
Height Scaling — 2

Width — 320
Height — 240

10 bits / symbol
3 symbols / beat

ck

reset

reset

Connect to cO

B wvideo_rgh_resample...
avalon_rab_sink

avalon_rab_slave
— avalon_rgb Fee
B videe Scaler_0
ck

[ avalon_scaler_sink

avalon_scaler_source

* Create Video System

* RGB Scaler
e University Program = Audio and Video = Video = Scaler

Connect to rgb_resampler streaming source

R.GE Resampler

Clock Input

Reset Input

Avalg Eaming Sink
valon Memory Mapped Slave

Avalon Streaming Source

Scaler

Clock Input

Reset Input

Avalon Streaming Sink

Avalon Streaming Source

17

altpll_0_c0
[ck]
[ck]
[ck]
[dK]

altpll_0_c0
[ck]
[ck]

[clk]

0x0000_0000

0xz0000_0003



* Create Video System

* Dual Clock FIFO
» University Program = Audio and Video = Video = Dual Clock FIFO

Color Bits — 10
Color Planes - 3

Connect to cO

| =

<%

E video_scaler_0
dk
reset
avalon_scaler_sink
avalon_scaler_sgurte

4 g

Connect to c2

EE 3921

dock_stream_out
reset_stream_out
avalon_dc_buffer_sink
avalon_dc_buffer_sao...

Connect to rgb_scaler streaming source

Scaler
altpll_0_c0

Re [clk]

valon Streaming Sink [clk]
Avalon Streaming Source [clk]

we |Dual-Clock FIFOQ
Clack Input altpll_0_c0
Reset Input [clock_strea...
Clock Input altpll_0_c2
Reset Input [clock_strea...
Avalon Streaming Sink [clock _strea...
Avalon Streaming Source [dock_strea...
18
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* Create Video System

* VGA Controller
e University Program = Audio and Video = Video = VGA Controller

»—

DE10-Lite
VGA Connector
VGA 640x480

Connect to c2

B video_dual_clock_b...
dock_stream_in
reset_stream_in
clock_stream_out
reset_stream_ou
avalon_dc
avalopAc_buffer_so...

jdeo_vga_controlle...

dk

reset

avalon_vga_sink

external_interface

Connect to dual_clock_buffer streaming source

Dual-Clock FIFO
altpll_0_co
[clock_strea...
altpll_o_c2
Reset Input [clock_strea...
Avalon Streaming Sink [clock_strea...
Avalon Streaming Source [dock_strea...
WGA Controller
Clock Input altpll_0_c2
Reset Input [clk]
Avalon Streaming Sink [clk]
Conduit vga_out

i

Export and rename

19
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1= system Contents 52 | AddressMap 53 | InterconmectRequirements 5%
System: nios_pixel Path: video_rgb_resampler_0.resst
L J Connections Name Description Export
9 o dk o Clock Source
*® dk_in Clock Input
= dk_in_reset Reset Input
dk Clack Output
e dk_reset Reset Output
- E altpll_o ALTPLL Intel FPGA TP
w7 . indk_interface Clock Input clk_o
> inchk_interface_reset  |[Reset Input [inclk_interf...
pll_slave Avalon Memory Mapped Slave [indk_interf... 0x0404_1030 0x0404_103£
0 o Clock Output altpl_0_co
. C re a t e V I C <H cl Clock Output clk_sdram altpll_0_c1
c2 Clock Output altpl_0_c2
(1 1 nios2_gen2_o0 Nios II Processor
dk Clock Input altpll_o_co
reset Reset Input [cik]
data_master avalon Memory Mapped Master [ck]
R instruction_master Avalon Memary Mapped Master [ck]
—_— irq Interrupt Receiver [dk] IR0 0 IRQ 31—
debug_reset_request  |[Reset Output (k]
debug_mem_slave Avalon Memory Mapped Slave [ck] 0x0404_0800 0x0404_0EEE
custom_instruction_m... (Custom Instruction Master
E E onchip_memory2_0 |On-Chip Memary (RAM or ROM) Intel ...
Assign Base Addresses
sl Avalon Memory Mapped Slave [dk1] 0x0402_0000 0x0403_BEIE
resetl Reset Input [ck1]
% Platform Designer - unsaved.qsys™ (D:\GDrive\MSOE\12_01_EE2021\Projec Bl jtag_uart_0 ITAG UART Intel FPGA IP
File Edit System Generate View Tools Help rd:sEt E‘:::;"’D'ft ‘[’ dt]""*“*"“
Hpe Upgrade IP Cores... avalon_jtag_slave Avalon Memory Mapped Slave [clk] 0x0404_1048 0:x0404_104£
—— irq Interrupt Sender [cli]
Assign Base Addresses E timer_0 Interval Timer Intel FPGA IP
Assign Interrupt Numbers = dk Clock Input altpll_0_co
Assign Custem Instruction Opcodes reset Reset Input (i
=1 Avalon Memory Mapped Slave [ck] 0x0404_1000 0:x0404_101f
2 o Create Global Reset Network -— irq Interrupt Sender [clk] —1
S| Show System With Platform Designer Interconnect = s‘zid*qsvs*o e o e ol
Clock Input altpll_o_co
Remove Dangling Connections resst pEmin 52
control_slave Avalon Memory Mapped Slave [dk] 0x0404_ 1040 0x0404_1047
Import Interface Requirement; E new_sdram_controll... SDRAM Controller Intel FPGA TP
dk Clock Input altpll_o_co
reset Reset Input [clk]
sl Avalon Memory Mapped Slave [dk] 0x0000_0000 Ox03fEf_£EEE
= wire Conduit sdram_wire
B video_pixel_buffer ... [Pixel Buffer DMA Controiler
dk Clock Input. altpll_o_co
reset Reset Input [ck]
—_—— avalon_pixel_dma_ma...|Avalon Memory Mapped Master [ck]
avalon_control_slave Avalon Memory Mapped Slave [dk] 0x0404_1020 0:x0404_102£
S avalon_pixel_source  |Avalon Streaming Source [clk]
E video_rgb_resample..|RGE Resampler
dic Clock Input altpll_o_c0
reset Reset Input [clk]
avalon_rgb_sink valon Streaming Sink [clk]
avalon_rab_slave Avalon Memory Mapped Slave [ck] 0x0404_1050 0x0404_1053
- avalon_rgb_source Avalon Streaming Source [clk]
E video_scaler_0 Scaler
dk Clack Input altpll_o_co
reset Reset Input [ck]
avalon_scaler_sink Avalon Streaming Sink [clk]
— avalon_scaler_source  |Avalon Streaming Source [clk]
E video_dual_clock_b... [Dual-Clock FIFO
dock_stream_in Clock Input altpll_0_co
reset_stream_in Reset Input [dock_strea...
dock_stream_out Clock Input altpll_0_c2
reset_stream_out Reset Input [dock_strea...
avalon_de_buffer_sink  |Avalon Streaming Sink [dock_strea. ..
o — avalon_de_buffer_so... [Avalon Streaming Source [dock_strea...
El video_vga_controlle...VGA Controller
dk Clock Input altpll_o_c2
reset Reset Input [dK]
avalon_vaa_sink Avalon Streaming Sink [clk]
s external_interface Conduit vga_out
- £t ¥ Current filter:
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1= system Contents 52 | AddressMap 53 | InterconmectRequirements 5%

~ W system: nios_pixel Path: video_rgb_resampler_0.reset

L J Connections Name Description Export
9 o dk o Clock Source
*® dk_in Clock Input
= dk_in_reset Reset Input
dk Clack Output
e dk_reset Reset Output
- E altpll_o ALTPLL Intel FPGA TP
w7 . indk_interface Clock Input clk_o
> inchk_interface_reset  |[Reset Input [inclk_interf...
pll_slave Avalon Memory Mapped Slave [indk_interf... 0x0404_1030 0x0404_103£
0 o Clock Output altpl_0_co
. C re a t e V I C <H cl Clock Output clk_sdram altpll_0_c1
c2 Clock Output altpl_0_c2
(1 1 nios2_gen2_o0 Nios II Processor
dk Clock Input altpll_o_co
reset Reset Input [cik]
data_master avalon Memory Mapped Master [ck]
[ Avalon Memary Mapped Master [clk]
Interrupt Receiver [dk] IR0 0 IRQ 31—
|~ Reset Vector et_request [Reset Qutput [clk]
Reset vector memary: onchip_memory2_0.s1 - m_slave Avalon Memory Mapped Slave [clk] 0x0404_0800 0x0404_0£EE
struction_m... (Custom Instruction Master
. Reset vector offset: 0x00000000 lemory2_0  |On-Chip Memory (RAM or ROM) Intel ...
O n-c h | p M emo ry Reset vector: 0x04020000 (Clock Input altpll_o zr
Avalon Memory Mapped Slave [dk1] 0x0402_0000 0x0403_BEIE
- Reset Input [ck1] —
0X04020000 - 0XO403869F [ Exception Vector | o ITAG UART Intel FPGA IP
. Exception vector memory: onchip_memory2_0.s1 ~ Clock Input altpll_0_co
CP U automatica I Iy u pdatEd Exception vector offset: 0%00000020 peset Input ekl
q_slave Avalon Memory Mapped Slave [ck] 0x0404_1048 0:x0404_104£
Exception vector: 0x04020020 Interrupt Sender [clk]
Interval Timer Intel FPGA IP
i Clack Input altpll_o_co
reset Reset Input [ck]
=1 Avalon Memory Mapped Slave [ck] 0x0404_1000 0:x0404_101f
-————— irq Interrupt Sender [kl —t]
B sysid_qsys_0 System ID Peripheral Intel FPGA IP
dk Clock Input. altpll_o_co
reset Reset Input [ck]
control_slave Avalon Memory Mapped Slave [dk] 0x0404_ 1040 0x0404_1047
E new_sdram_controll... SDRAM Controller Intel FPGA TP
dk Clock Input altpll_o_co
S D RA M reset Reset Input [kl
sl Avalon Memory Mapped Slave [dk] < 0x0000_0000 i
0x00000000 — OXO3FFFFFF I - e e
E video_pixel_buifer_... |Pixel Buffer DMA Controlier
dk Clock Input. altpll_o_co
reset Reset Input [ck]
—_—— avalon_pixel_dma_ma...|Avalon Memory Mapped Master [ck]
avalon_control_slave Avalon Memory Mapped Slave [dk] 0x0404_1020 0:x0404_102£
S avalon_pixel_source  |Avalon Streaming Source [clk]
E video_rgb_resample..|RGE Resampler
dic Clock Input altpll_o_c0
reset Reset Input [clk]
avalon_rgb_sink valon Streaming Sink [clk]
avalon_rab_slave Avalon Memory Mapped Slave [ck] 0x0404_1050 0x0404_1053
- avalon_rgb_source Avalon Streaming Source [clk]
g h I B video_scaler_0 Scaler
Peripherals " o ot o_co
reset Reset Input [ck]
OXO404 1000 — OXO404 1 05 3 avalon_scaler_sink Avalon Streaming Sink [clk]
— avalon_scaler_source  |Avalon Streaming Source [clk]
E video_dual_clock_b... [Dual-Clock FIFO
dock_stream_in Clock Input altpll_0_co
reset_stream_in Reset Input [dock_strea...
dock_stream_out Clock Input altpll_0_c2
reset_stream_out Reset Input [dock_strea.
avalon_de_buffer_sink  |Avalon Streaming Sink [dock_strea. ..
[dock_strea...
altpll_o_c2
[clk]
[ck]

external_interface Conduit vga_out

- £t ¥ Current filter:
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* Create Video System

* Check for errors

5 Messages Sgl

el

Type Path
8 Info Messages

Message

nios_pixeljtag_uvart_0

JTAG UART IF input dock need to be at least double (2x) the operating frequency of JTAG TCK on board

nios_pixel.sysid_gsys_0

System ID is not assigned automatically. Edit the System ID parameter to provide a unique ID

nios_pixel.sysid_gsys_0

Time stamp will be automatically updated when this compenent is generated.

nios_pixelnew_sdram_controller_0

SDRAM Controller will enly be supperted in Quartus Prime Standard Edition in the future release.

nios_pixelvideo_rgbh_resampler_0

RGE Resampling: 16 (bits) x 1 (planes) -> 10 (bits) x 3 (planes)

nios_pixelvideo_scaler_0

Change in Resolution: 320 x 240 -=> 640 x 430

nios_pixelvideo_wvga_controller_0

Video Output Stream: Format: 540 x 480 with Color: 10 (bits) x 3 {planes) converted to 4 (bits) per color plane

]
olelele/e|ee|e|®

nios_pixel.video_scaler_0.avalon_scaler_source/video_dual_clock_buffer_0.avalon_dc_buffer_sink|The source has a channel signal of 2 bits, but the sink does not. Avalon-5T Adapter will be inserted.

EE 3921
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Create Video System
e Save the Platform Designer system

* Generate the Platform Designer system
* The first time you generate you must delete the last directory in the

path — don’t use the ‘...

s Generation X
[~ Synthesis |
Synthesis files are used to compile the system in a Quartus project.
Create HOL design files for syntheg
[[] Create timing and resource estimates Ter qurd-party EDA synthesis tools.
[[] create block symbol file (.bsf)
|~ Simulation
The simulation model contains generated HOL files for the simulator, and may indude simulation-only features,
Simulation seripts for this component will be generated in a vendor-specific sub-directory in the specified output directory.
Follow the guidance in the generated simulation scripts about how to structure your design's simulation scripts and how to use the jp=efup-simulation and
{p-make-smsaipt command-ine utilities to comoile all of the files needed for simulating all of the IP in your design.
Create simulation model: @
|~ Output Directory |
Path: D:/GDrivefMSOEf19_Q1_EE 3921{Pr0jects;NIOS_Pixel%l o —_—

EE 3921

23

D:fGDrive MS0Ef19_0Q 1_EE3‘321;"Prnjects;'NIGS_Pixel|

© tj



* Create Video System
* Add the .qip file to the project

(@ Quartus Prime )4

¥ou have created an IP Variation in the file
D:/GDrive/MSOES19_0Q71_EE3927/Projects/MIOS_Pixel/nios_pixel.gsys.

To add this IP to your Quartus project, you must manually add the .gip and sip
files after generating the IP core.

@ip will be located in <genemtiDn_director'_.rb,l'synthesis,l'nicrs_pi:-cel.cﬂD

The .sip will be located in <generation_directony>/simulation/nios_pixel.sip

Ok
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* Create DE10 Design
* Instantiate into a VHDL file

* Open a new VHDL design

* In Platform Designer: Generate = Show Instantiation Template
* Copy and Paste into the new design where appropriate

component nios_pixel is

port (
clk_clk :in  std_logic =X --clk
clk_sdram_clk :out std_logic; -- clk
reset_reset_n :in std_logic ="X" --reset_n
sdram_wire_addr :out std_logic_vector(12 downto 0); --addr
sdram_wire_ba :out std_logic_vector(1 downto 0); --ba
sdram_wire_cas_n : out std_logic;
sdram_wire_cke :out std_logic; -- cke
sdram_wire_cs_n :out std_logic; --cs_n
sdram_wire_dqg :inout std_logic_vector(15 downto 0) := (others =>'X'); -- dq
sdram_wire_dgm :out std_logic_vector(1l downto 0); --dgm
sdram_wire_ras_n : out std_logic; --ras_n
sdram_wire_we_n :out std_logic;
vga_out_CLK :out std_logic; -- CLK
vga_out_HS  :out std_logic; --HS
vga_out_VS  :out std_logic; - VS
vga_out_BLANK :out std_logic;
vga_out_SYNC :out std_logic;
vga_out_R :out std_logic_vector(3 downto 0); -R
vga_out_G :out std_logic_vector(3 downto 0); -G
vga_out_B :out std_logic_vector(3 downto 0) -B

);

end component nios_pixel;

u0 : component nios_pixel

port map (
clk_clk =>CONNECTED_TO_clk_clk, -- clk.clk
clk_sdram_clk =>CONNECTED_TO_clk_sdram_clk, -- clk_sdram.clk
reset_reset_n =>CONNECTED_TO_reset_reset_n, -- reset.reset_n
sdram_wire_addr => CONNECTED_TO_sdram_wire_addr, -- sdram_wire.addr

sdram_wire_ba =>CONNECTED_TO_sdram_wire_ba, -- .ba
sdram_wire_cas_n => CONNECTED_TO_sdram_wire_cas_n, -- .cas_n
sdram_wire_cke =>CONNECTED_TO_sdram_wire_cke, -- .cke
sdram_wire_cs_n =>CONNECTED_TO_sdram_wire_cs_n, -- .cs_n
sdram_wire_dq =>CONNECTED_TO_sdram_wire_dq, -- .dq
sdram_wire_dgm => CONNECTED_TO_sdram_wire_dgm, -- .dgm
sdram_wire_ras_n => CONNECTED_TO_sdram_wire_ras_n, -- .ras_n
sdram_wire_we_n =>CONNECTED_TO_sdram_wire_we_n, -- .we_n
vga_out_CLK =>CONNECTED_TO_vga_out_CLK, -- vga_out.CLK
vga_out_HS  =>CONNECTED_TO_vga_out_HS, -- .HS
vga_out_VS  =>CONNECTED_TO_vga_out_VS, -- .VS
vga_out_BLANK =>CONNECTED_TO_vga_out_BLANK, -- .BLANK
vga_out_SYNC =>CONNECTED_TO_vga_out_SYNC, -- .SYNC
vga_out_R => CONNECTED_TO_vga_out_R, - .R

vga_out_G =>CONNECTED_TO_vga_out_G, - .G

vga_out_B => CONNECTED_TO_vga_out_B - .B
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* Create DE10 Design
* Instantiate into a VHDL file

Instantiation template component

Tibrary ieee;
use ieee.st

t(C

nios_pixel_de

CLOCK_50 :
DRAM_ADDR :

El ____________________________________

-- nios_pixel_del0.vhdl -- no signals

-- Created 9/18/18 component nios_pixel 1is
-- by: johnsontimoj port (

-- rev: 0 clk_cTk

std_logic_vector (12 downto 0);

cTk_sdram_cTk
reset_reset_n
sdram_wire_addr
sdram_wire
sdram_wire_cas_n :
sdram_wire_cke
sdram_wire_cs_n
sdram_wire_dq
sdram_wire_dgm
sdram_wire_ras_n :
sdram_wire_we_n
vga_out_CLK
vga_out_HS
vga_out_Vs
vga_out_BLANK
vga_out_SYNC

architecture behavioral of nios_pixel is

:1in std_Togic = XY
©oout std_logic;
HER ] std_logic = 'X";

©out std_Tlogic_vector (12 downto 0);
: out std_logic_vector(l downto 0);

out std_logic;

©oout std_logic;

I oout std_logic;

: dnout std_Togic_vector(l5 downto 0) := (others => 'X');
: out std_logic_vector(l downto 0);

©oout std_logic;
T oout std_logic;
: out std_logic;
: out std_logic;
: out std_logic;
©oout std_logic;
T oout std_logic_vector(3 downto 0);
: out std_Tlogic_vector(3 downto 0);
© out std_logic_vector(3 downto 0)

out std_logic;

DRAM_BA : out\std_logic_vector(l downto 0); vga Ut R
DRAM_CAS_N: out Etd_logic; Vga_out_G
DRAM_CKE: out §td_logic; vga_out_B
DRAM_CS_N: out {td_logic; ): I
DRAM_RAS_N: out 4td_logic; end component;
DRAM_WE_N: out qtd_Tlogic; :
DRAM_DQ: inouly std_Tlogic_vector (15 downto 0);
DRAM_UDQM: out 4td_logic;
DRAM_LDQM: out gtd_logic;
VGA_HS: out ptd_logic;
VGA_VS: out fFtd_logic;
VGA_R: out)std_logic_vector (3 downto 0);
VGA_G: outyf std_logic_vector (3 downto 0);
VGA_B: std_logic_vector (3 downto 0);

; std_logic

end en

EE 3921

DE10 pin aliases from .gsf file i
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EE 3921

* Create DE10 Design
* Instantiate into a VHDL file

Instantiation template instance
mapped to DE10 gsf pin aliases

begin "”””_’,,———”””7

i uQ : component nios_pixel

h port map (
clk_clk => CLOCK_50, -- clk.clk
reset_reset_n = '1", -- reset.reset_n
--vga_out_CLK => CONNECTED_TO_vga_out_CLK, -- vga_out.CLK
vga_out_HS => VGA_HS, - .HS A
vga_out_Vs => VGA_VS, -- VS

i --vga_out_BLANK => CONNECTED_TO_vga_out_BLANK, -- .BLANK

r --vga_out_SYNC => CONNECTED_TO_vga_out_SYNC, =-- .SYNC
vga_out_R => VGA_R, -- .R
vga_out_G => VGA_G, -— .G
vga_out_B => VGA_B, - .B
clk_sdram_c1k => DRAM_CLK, -- clk_sdram.cl
sdram_wire_addr => DRAM_ADDR, -- sdram_wire.a
sdram_wire_ba => DRAM_BA, -- .ba
sdram_wire_cas_n => DRAM_CAS_N, -- .cas_n
sdram_wire_cke => DRAM_CKE, -- .cke
sdram_wire_cs_n => DRAM_CS_N, -- .Cs_n
sdram_wire_dqg => DRAM_DQ, -- .dg
sdram_wire_dgm(1) => DRAM_UDQM, -- .dgm
sdram_wire_dgm(0) => DRAM_LDQM, -- .dam
sdram_wire_ras_n => DRAM_RAS_N, -- .ras_n
sdram_wire_we_n => DRAM_WE_N -- .we_n

)
rend architecture;

27

Note: these 3 signals are not used
- comment out or remove




EE 3921

* Create DE10 Design

* Prepare to synthesize

* If you did not do these when you created the project be sure to do
them now

* assignments = device = device and Pin options
* Single Uncompressed with memory initialization

* Import the pin aliases (gsf file)
e Setup the SDF file

* Be sure to set your top level entity

e Start Compilation

28
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* Create DE10 Design

 Complete the HW setup

* Download the HW project onto the board
* DO NOT CLOSE either of these windows

0 Programmer - 0t/GDrive/MS0E/18_Q1_EE3%21/Projects/NIOS1/NIOST - MIOST - [Chainl.cdf]” - O >

0% (Successiull

output_files/NIOs... 1omsopar4sa 046736 ooss73e6 L INNL I NN NN L

R & OpenCore Plus Status >
DI E E
— A . .
i E Click Cancel 1o stop using OpenCore Plus IP.
ToMs00AF 04
0 Time remaining: unlimited
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