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These slides review the configuration of an MAX10
ADC

Upon completion: You should be able to describe
and operation of the MAX10 ADC module
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 ADC Configuration
e 2 ADC channels
* SAR type conversion
e 12 bit conversion
1MHz (max) operation
1 dedicated input / channel
e 8 programmable inputs / channel
0 — 2.5V conversion range

EE 3921 3 © tj



EE 3921

* ADC Configuration

PLL Clock In
Dedicated ADC Hard IP Block
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* ADC Configuration
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* ADC Configuration
* Special Pre-scaler mode for Channel 8
* Divides input voltage by 2
* Allows input voltages up to 5V with a 2.5V reference

Analog > AN —
Input

3.6k0
Mux

v L

REFGND
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 ADC Configuration

* Clocking

* Must use PLL for clocking
 PLL1 or PLL3

* Voltage Reference
* Internal and external reference options
 Common external reference pin
e Common internal reference
» Can select references separately for each ADC

* Temperature Sensor
 ADC1 has an on-die temperature sensor
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 ADC Configuration

e 2 ADCIP Cores

e Altera Modular ADC IP core
e Can use either ADC
* Both cores can be used at the same time
* If both cores used — they will operate asynchronously

* Altera Modular Dual ADC IP core
* Instantiates both cores
* ANAIN1 and ANAIN2 inputs are sampled synchronously
e All other pins are asynchronous
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 ADC Configuration
e 4 Configurations for each core

e Standard Sequencer with Avalon-MM Sample Storage
* Sequencer manages multiple input pins and sequencing of samples

Managed by processor

Samples are stored in on-chip memory (Sample Store)
Control — controls the process

peripheral clock —
peripheral reset —*

altera_adc

altera_adc_sequencer

(SR

command

altera_adc_control

E SRC

altera_adc_sample_store

(SR

response

SNK SRC

51 [

[RQ -

le— adc_pll_clock
{clock from dedicated PLL)
«— adc_pll_locked
(locked signal from dedicated PLL)
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* ADC Configuration
» 4 Configurations for each core

e Standard Sequencer with Avalon-MM Sample Storage —
Dual Core

* Sequencer manages multiple input pins and sequencing of samples
* Merged samples are stored in on-chip memory (Sample Store)

e Control — controls the process independently

 Managed by processor

altera_dual_adc
altera_adc_sequencer altera_adc_control
. command nesponse de_pll_clock
eripheral clock —f SRC SHK SR "
:Efi:hl:l'd| - E |: (dhck from dedicated PLL)
L ade_pll_locked
I sy handehake (locked signal from dedicated PLL)
SHE altera_ade_response_menge altera_ade sample_store
SR Il altera_dual_ade_synchronizer _'El R | TeSponse 5NI(| 5 58
K L I#Q
synic handshake
SRE
command
SRC SHK l SR o
altera_adc_control
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* ADC Configuration
» 4 Configurations for each core
* Standard Sequencer with Avalon-MM Sample Storage and

Threshold Violation Detection

* Adds a splitter
 Compares values to thresholds and provides a violation signal

peripheral clock —
peripheral reset —*

altera_adc

altera_adc_sequencer

command

altera_adc_control

le— adc_pll_clock
(dock from dedicated PLL)
le— adc_pll_locked
(locked signal from dedicated PLL)

SR +~—f—] § SRC of ShK | | SRC
TEsponse
altera_adc_sample_store Aval “"{ST Splitter
ore
| response
R —1—| s SNK_fe——" | [ oK
IRQ SRC
altera_adc_threshold_detect
| response
threshold + . SRC SNK .
gl
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* ADC Configuration
» 4 Configurations for each core

* Standard Sequencer with Avalon-MM Sample Storage and
Threshold Violation Detection — Dual Core

* Adds a splitter
 Compares values to thresholds and provides a violation signal

1
I

ahera_dual _ade SRC

altesa_adc_theeshold_detea
| bara_ fiis dltera_ade_contral
E— L e— adc_pll_chack

i g
peripheral clock —| AL [ | S £|_ Iraspum {ichock from dedicated FLL)

peripheral ressl — AL o ad_pdll_locked
(hockesd si gral fom dedicated FLL)

rEpnie
syne handshake SN SAC
SHE Aualen 31 Splittes | ahiera_adc_mspanse_meme altera_ad_sample_itare

El

—

ore
3R 5] altesa_dual_ade_syneheanizer EQ Ed =S En (=] i

Balon 51 Splitss
5T K -

SHE

s
Isgm handshake El E TEmpnE
E3 [sac |
E.mﬂnu-ld E E Trﬁﬂﬁﬁ?

" SHE
dltera_ade_contral I—l

altesa_adc_theeshold_deten
SRC
|
!

theedhald
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* ADC Configuration
» 4 Configurations for each core

e Standard Sequencer with External Sample Storage

e Sequencer manages multiple input pins and sequencing of samples
Control — controls the process
Managed by processor

Samples are stored outside the IP core

ripheral clock — altera_adc «— adc_pll_clock
pe .Fl'h | reset (clock from dedicated PLL)
peripheral reset —*
altera_adc_sequencer altera_adc_control +— adc_pll_locked
(locked signal from dedicated PLL)
(5R - * 5 SRC gommand * SNK SRC » [esponse
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* ADC Configuration
» 4 Configurations for each core
e Standard Sequencer with External Sample Storage — Dual

Core

peripheral clock —|
peripheral reset —|

altera_dual_adc

altera_adc_sequencer

(SR «

SRC

SRC

altera_adc_control

response

e adc_pll_clock
(clock from dedicated PLL)
«— ade_pll_locked
(locked signal from dedicated PLL)

command SNK IE
SRC
‘ sync handshake
SNK
altera_dual_adc_synchronizer
SNK
‘ sync handshake
S:‘.(
mmmandFE IE

altera_adc_control

response
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* ADC Configuration

» 4 Configurations for each core
* ADC Control Core Only

e Control — controls the process
* Managed by processor

* No Sequencer
 Samples are stored outside the IP core

. altera_adc «— adc_pll_clock
per!p:era: dock : (clock from dedicated PLL)
periperelieses altera_adc_control «— adc_pll_locked
(locked signal from dedicated PLL)
command » SNK SRC » response
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* ADC Configuration
» 4 Configurations for each core
* ADC Control Core Only — Dual Core

altera_dual_adc

command

peripheral clock —|
peripheral reset —*|

SNK

SR

altera_adc_control

SRC

» fESpONse

Y

5y

nc hand

shake

altera_dual_adc_synchronizer

SNK

SN

Y

v

nc handshake

+ SNK

command
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SRC

.« adc_pll_clock
(clock from dedicated PLL)

e adc_pll_locked
(locked signal from dedicated PLL)

altera_adc_control

* response
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* ADC Configuration
* Configuration Blocks

peripheral clock ——»
peripheral reset ——*

altera_adc_control

ADC

command ——= SNK

Controller
FSM

ADC
Hard IP
Wrapper

«— adc_pll_clock

(clock from dedicated PLL)

«— adc_pll_locked

(locked signal from dedicated PLL)

SRC — response

SRC — sync handshake (dual ADC only)

peripheral clock ——»|
peripheral reset ——*

altera_adc_sequencer

SR——
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Command Register Sequencer
Controller | | SRC [— command
5 Static Conversion
Sequence Data Array if)iltjfn[;r:rr SRC |—» command
(up to 64 slots) (dual ADC only)
17
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* ADC Configuration
* Configuration Blocks

altera_adc_sample_store
peripheral clock ——

peripheral reset —— 64 RAM Entries for

RAM
ADC Sample Storage Control
SR——— S SNK [« response
IER Register Interrupt
IRQ | ISR Register Control
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 ADC Configuration

e 3 approaches to using the ADCs

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

* Used with a hand built interface
 Emulate the Avalon interface

e Used with the Quartus ToolKit (Inside System Console) to verify
operation

e Avalon interface built into the toolkit
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* DE10-Lite — ADC WARNINGS

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

* The pin #s are shifted
e 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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