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ELE 3510

e ADC Configuration

e 3 approaches to using the ADCs

e Used as part of a NIOS system
e Avalon interface built in by Platform Designer

e Used with a hand built interface
* Emulate the Avalon interface_

* Used with the Quartus ToolKit (Inside System Console) to verify
operation
lon interface built into the toolkit
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* Nios ADC
* Create a system to use the ADC with the Toolkit

Toolkit Interface

CLK —» Clock HILES
RST —»{ Reset_bar Sequencer CSR
JTAG <
CLK —» to Avalon ADC
Bridge p <
s —> ADC CLK Sample/Store CSR l
— Locked

ADC Pins
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 ADC Example — using ADC Toolkit
* Platform Planner

Use Connections Name

Description Export Clodk Basze

Clk driver required

for PLL

10MHz PLL output —

ELE 3510

ADC Block

Debug interface

for Toolkit

Toolkit controls the
Avalon Interface through

this module

~54 |

\

dk_in
dk_in_reset
dk
dk_reset

= altpll_0
inclk_interface
inclk_interface_reset

pll_slave

cd

locked _conduit
= Q modular_adc_0

dock

reset_sink

adc_pll_dock

adec_pll_locked

sequEnCcer_csr

sample_store_csr

sample_store_irg
=] Q master_0

dk

dk_reset

master

master_reset

Clock Source

Clock Input

Reset Input

Clock Cutput

Reset Qutput

ALTPLL Intel FPGA IP

Clock Input

Reset Input

Avalon Memory Mapped Slave
Clock Cutput

Conduit

Modular ADC core Intel FPGA IP
Clock Input

Reset Input

Clock Input

Conduit

Avalon Memory Mapped Slave
Avalon Memory Mapped Slave
Interrupt Sender

JTAG to Avalon Master Bridge
Clock Input

Reset Input

Avalon Memory Mapped Master
Reset Qutput

clk

clk_0

[inclk_interf...
[inclk_interf...

altpll_0_co

clk_0
[dodk]
altpll_0_c0D

[dock]
[dock]
[dock]

clk_0

[clk]

Dx0001
00001
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* ADC Example — using ADC Toolkit

e ADC Module

Configuration —
Enabled for the Toolkit —

| 3 parameters 33‘

System: adc_basic  Path: modular_adc_0

Modular ADC core Intel FPGA IP

altera_modular_adc

Only ADC1 available on DE10-Lite

Max Sample Rate

Required Clock

Channel 1
Arduino AO pin

Sequencer Setup — |

General
| Core Configuration—___ e — —
Core Variant: tandard sequencer with Avalon-MM sample sb:raae)
Debug Path: nabled -
|~ 1P Generation
= s i 15t ADC ~
|~ Clocks
ADC Sample Rate: ﬂMhz
S Tl >
g = =g e Ly 10 Mhz
|~ Reference Voltage
Reference Voltage Source: Internal
Internal Reference Voltage: 7.5
| Logic Simulation
Enable user created expected output file: | pisgbled

Channels Sequencer

Channels Sequencer

0 CH1I CH2 C CH+% | CH3 | CHE | CH7 C>|

|" Conversion Sequence Length

~ Channel 1

] Use Channel 1 Mumber of slotused: |1 .,

|~ Conversion Sequence Channels

Slot 1: CH 1

St
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 ADC Example — using ADC Toolkit

 DE10 top level design

E| _________________________________
adc_basic_del0. vhdl

by: johnsontimoj

created: 6/28/2018

version: 0.0

ADC example - delO implementation
inputs: CLK, ADCin 1 (via IP)
outputs: none

Use System Console - ADC Toolkit for validation

Tibrary fieee;
use ieee.std_logic_1164.al1T;
use ieee.numeric_std.all;

Hentity adc_basic_del0 is
gl port ( CLOCK_50:

in std_logic

s
end entity;

architecture toplevel of adc_basic_delO is
component adc_basic is
port (
clk_clk
reset_reset_n :

in std_logic :
in std_logic :

;
end component adc_basic;
begin

u0 : component adc_basic
port map (
clk_clk
reset_reset_n =>

=> CLOCK_50,
I1I

-- ho activity
end architecture;

X'; -- clk
X' -- reset_n
-- clk.clk

-- reset.reset_n
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 ADC Example — using ADC Toolkit

* Setup

Analog
Discovery

Waveform
Output

Arduino AO pin

DE10-Lite
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 ADC Example — using ADC Toolkit

¥ WaveForms (new workspace)

Workspace Settings  Window Help

@ Wavegen 1 D
File Control Edit Window

Welcome |+ Help

0 Stop All Channels = |  No synchronization
Channel 1
0 Stop Enable | Simple | |%

Type: M Sine - || %3 Running
Freguency: 1kHz hd
Amplitude: v ~
Offset: v ~
Symmetry: 50 % ~
Phase: o= ~

Manual Trigger

0.2ms

0.4ms

Discovery2 SMN:210321A1A476

Status: OK
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 ADC Toolkit results

Toolkits  ADC Toolkit (Beta) 0 O X

Osciloscope  Raw Data

2,73

2,50

2,35

2,00

1.75

1.50

1.23

1.00

0.75

0.50

0.25

0.00

-0.25

 ADC Example — using ADC Toolkit

* In Platform designer — Tools — System Console — ADC
Toolkit

Oscilloscope

Looks like there is a DC offset

750 1,000 1,250 1,500

2,250 2,500 2,750 3,000 3,250 3,500 3,750 4,000 4,250
Sample #




 ADC Control Interfaces
* To create a logic controller

altera_adc_control

peripheral dock ——
eripheral reset ——*
Py ADC ADC
Controller Hard IP
command SNK FSM Wrapper

— adc_pll_clock
(clock from dedicated PLL)

l— adc_pll_locked
(locked signal from dedicated PLL)

SRC |— response

SRC — sync handshake (dual ADC only)

clockm U_le LI_IJ_LI_LW m

reset_n

command_valid ]

commandd_channel[4:0] ox00 ) 0x10

Ox01 0x02

command_starofpacket 1

command_endofpacket

command_ready

response_valid

T

response_channel[4:0] 0x00

10 [T

LB Jl(

response_data[11:0] 000

Ox 008 (000

(ELLH

response_startofpacket

response_endofpacket

R,

- 3 ADC soft IP clock + 2 ps ;

'ﬁ— 3 ADC soft IP clock + 3 ps
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* DE10-Lite — ADC WARNINGS

* Only ADC1 is brought out to pins
* No access to ADC2 inputs at the FPGA pins

* The pin #s are shifted
* Arduino AO is mapped to ADC1_inl

* Arduino A5 is mapped to ADC1_in6

* No other ADC inputs are pinned out
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