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What’s ADC ?

@ The Analog-to-Digital Converter(ADC) converts a signal
from the time continuous/amplitude continuous domain
into a time discrete/amplitude discrete domain.
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Resolution

® The resolution of the converter indicates the number of
discrete values. The resolution determines the magnitude
of the quantization error. (wiki)
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Sample Rate

® The analog signal is required to define the rate at which
new digital values are sampled from the analog signal.

@ This faithful reproduction is only possible if the sampling
rate is higher than twice the highest frequency of the
signal. (wiki)
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ADC Block Diagram

¢® Up to 32 analog input, 8, 10 or 12 bits resolution.

¢ Differential and single-ended inputs.

@ 1/2x to 16x gain. Up to 350ksps.

@ Support Event-triggered and pin scan.

@ Support averaging and oversampling.

¢ External or Internal reference voltage. —
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ADC Channel Selection & Gain

Gain

Positive
AIN[0] T
AIN[19]
Temperature Sensor —
Bandgap (1.1V) voltage —
1/4 core supply —
1/4 10 supply —
DAC output 1
Negative
AIN[O] [
AIN[7]
GND —
IOGND .

Gain

ADC

GAIN[3:0]

0x0
0x1
0x2
0x3
Ox4
0x5-0xE
OxF

Name
1X
2X
4X
8Xx

16X

Reserved

1/2x
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ADC Reference Voltage Selection

Positive

Negative

VREF

INTIV
INTVCCO —
INTVCC1 —

VERFA
VREFB
/

VREFA and VREFB range

Conversion range:
— Single-ended mode
OV  ~ Vi /Gain
— Differential mode
Vg /Gain ~ Vi /Gain

REFSEL[3:0] Description

0x0 INT1V 1.0V voltage reference
0x1 INTVCCO 1/1.48 VDDANA
0x2 INTVCC1 1/2 VDDANA (only for VDDANA > 2.0V)
0x3 VREFA  External reference | VDDANA = 3.3V

1 %2 VDDANA = 1.65V
Ox4 VREFB External reference
0x5-0xF Reserved

© 2019 Microchip Technology Incorporated. All Rights Reserved.

2019 Summer Elite

Slide 7



ADC Prescaler

| Gain |
ADC
Gain | 5
CLK_ADC

_—1 DIV4

A

DIV8

A

DIV512

Prescaler

GCLK_ADC
4—

PRESCALER[2:0] | Name

0x0
Ox1
0x2
0x3
Ox4
0x5
Ox6
Ox7

DIV4
DIV8
DIV16
DIV32
DIV64
DIV128
DIV256

DIV512
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Sample and Conversion Sequence

VCC

*ROYO(_\ >ADC

Charge Discharge

(Sample) | (Conversion) 4
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ADC Characteristics

@ Maximum Sampling Rate :
Single-shot : 2.1M/Rround(6+0.5) = up to 300k samples/second.
Free-running : 2.1M/6 = up to 350k samples/second.

Analog Signal
Smool v conton i, . Ue
<— Propagation Delay of ADC —> Resolution bits
3] fcLk_apc ADC Clock frequency 30 2100 kHz
L Sample rate Single shot | 5 300 ksps
)
Free running 5 350 ksps
Sample' Conversion i Sampling time 05 - cycles
Start Start ADC Conversion time 1x Gain 6 - cycles

Sample Conversion Done
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ADC Trigger Source

® There are three way to be started data conversion.

< Software Trigger
One shot conversion control via software.

< Free Run
A free-running mode can be used to continuously
convert an input channel. When using free-running
mode the first conversion must be started, while
subsequent conversions will start automatically at the
end of previous conversions.

< HW Event Trigger

Through Event System peripheral to automatically
conversion.
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Add ADC Function using MHC

® Find ADC component in Available Components window.
@ Double click ADC to add to Active Components window.

(] Active Components =3 A Active COmponents = &
X CRER4+ XEwem T
----- CMSIS Pack B ADC|
----- Device Family Pack (DFP) ~cmsis £ ADC
----- EVSYS - Device Family Pack (DFP)
""" NVMCTRL - EVSYS
""" SERCOMS -~ NVMCTRL
_____ System - SERCOMS
""" TC3 - System
..... TC4 TC3
Available Components TC4
() Available Components =0 (] Available Components =0
+ -
= Peripherals ~ = Peripherals 2
= AC W AC
 ADC ALS & DAC
- ADC © DSU
& DSU =
= eic | Double click __ ,I,er
128 © RTC
& P i SERCOM
F- RTC v .. TC
H- SERCMM m e L¥)
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T ———
ADC Polling
Configuration Options Example

[] Configuration Options = 5
[=] [+
[=-aDC
- Select Prescaler Feripheral clock divided by 312
~Select Sample Length (cycles) 45
o MEEE Conwersion Time is 170765027322 y§ *H**
- Select Gain 1%
- Select Reference 1/2 VDDANA (only for VDDANA = 2.0V ~
- Select Conversion Trigger SW Trigger A
E-Channel Configuration
- 5elect Pasitive Input ADC AINZ Fin At
- Select Megative Input Internal Ground
-~Mumber of inputs to scan =

E-Result Configuration

- 5elect Result Resolution 12-bit result ~

- Left Aligned Result ]

-Enable Result Ready Interrupt |:|

~Enable Result Ready Event out [

E-Window Mode Configuration

- Select Window Monitor Mode e window mede {default) )
= Sleep Mode Configuration

“Run During Standby []

(] Confignration Cptions | [1 Help
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ADC Polling
Easy View Configuration Example

Tools Utilities Window

ADC Configuration
. Clock Configuration
DMA Configuration

] Event System Configuration =0 x
] NVIC Configuration
" Pin Co "ﬁgurﬂtm" ADC Configuration
T Input to scan Scan start offset
) noE 0=
Software Trigger
Free Run GCLK
Start Event [—

Run in standby |:|

Hardwsare Trigger

Prescaler
Flush Event [5— Peripheral clock divided b...
SW Trigger
Conversion Trigger Left-alignad result
Automatic Window Comparison Result Intarrupt
Result Resolution

12-bit result ~
>
>

ADC AINZPin v

Re=ult Rzgistar

i

Ansluglnput; Result Event

WINMON Interrupt

op

L]

.:ms|ag|nput§ - 512 = WINMON Intarrupt
H Conversion Time Vo
B 170.7650273... | EVENT
= Mo wrind de (def... ~
Internal Ground v 4 4| 1/2 VDDANA (o... v grinion poie e - ——
Sample Length Select Reference
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ADC PINMUX

Configuration Example

@ Analog pins will all belong to PINMUX function group B.
® For example : PB0O8 as AIN[2] (Analog input Channel 2)
PB09 as AIN[3] (Analog input Channel 3)

7 PB08 || VDDANA | EXTINT[8] | Y[14] | SERCOM4/ | TC4/WO[0] TCC3/
PBO8 AIN[2] oI Wole]
8 PBOQ PB09 |VDDANA = EXTINT[9] A|N[3] SERCOM4/ | TC4/WOI1] TCC3/
- , PAD[1] wor]
(] Pin Table =53
= a2 <) — =
Package: | TQFP42 ol —=|ca|m g g AT #}wJ@}r—-}o@lN}DJ—-} } o= |a|m ﬁ :ﬁ o || |
AEMREEEEEE T AREEEEIEEEE
Module Function L2341 3|6f 7|3 9PB08 (ADC AINZ) 18| 1920212223 |24|25 20|27
— ADC_AINIS PB09 (ADC_AIN3)
ADC_AINI9
ADC_AINZ
ADC ADC_AIN3 o
ADC_AINAVREFP
ADC_AINS
ADC_AING
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B ——————————————————————————————————————————————————
ADC PINMUX

Configuration Example

® Remember assign Positive Input pin in ADC module.
® For example : ADC AIN2 Pin as Positive Input Pin (PB08)

(] Configuration Cptions =
(=] [+
E-ADC
- Select Prescaler Feripheral clock divided by 512~
~5Select Sample Length (cycles) 45
coHERE Conversion Time 15 170765027322 g *H**
~Select Gain 12x
- Select Reference 1/2 VDDANA (only for VDDANA = 2.0V ~
- Select Conversion Trigger = Trigger b
- Channel Configuration
- Select Positive Input ADC AIN2 Pin ~ || ADC AIN2 Pin
%----Select Megative Input Internal Ground
E~----r‘vll_4r|'|tner of inputs to scan 0%
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ADC PINMUX

Easy View Configuration Example

([ ADC Easy Wiew

ADC Configuration
Input to scan Scan start offset
L

Software Trigger

-ﬁmlx

Free Run

Start Event [} *
Flush Event E—+

Runin standb
Hardwsare Trigger 2 I:|

=W Trigeer

Conversion Trigger

Automatic Window Comparison

Prescaler

Feripheral clock draided B,

Left-sligned result

Result Interrupt

A4
H Result Resolution
ADC AINZ Pln 12-bit result hd
[ ADC AIN_E Pin ]

i VHi
.-'-\.nalclglnput; 1024 v

B

B
.-'-\.naluglnnut; T o 5\1}%{: -

B praes 170.7650273... '

- o vrind de (def...
Internal Ground | 4 |4 1/2 VDDANA (o... v O RoD B
Sample Length Select Reference

Y

Result Event

—’——b WINMON Intermupt

WINMON Intermupt

» EVENT
R

WIN MOMN EVENT OUT

GCLK
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ADC Polling Interface Routines

[*** ADC Interface Routines***/

void ADC _Initialize( void );

void ADC_Enable( void );

void ADC_Disable( void );

void ADC_ChannelSelect( ADC_POSINPUT positivelnput, ADC_NEGINPUT negativelnput );
void ADC_ConversionStart( void );

uintl6_t ADC_ConversionResultGet( void );

bool ADC_ConversionStatusGet( void );

void ADC_ComparisonWindowSet(uintl6_t low_threshold, uint16_t high_threshold);
void ADC_WindowModeSet(ADC_WINMODE mode);

bool ADC_ConversionStatusGet( void );
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e —
ADC Polling Software Trigger
Code Example

int main (void)

{
SYS_Initialize ( NULL );

XDC_EnabIe();
while(1)
{

ADC_ConversionStart();
while( !IADC_ConversionStatusGet() );
printf( "%d\r\n", ADC_ConversionResultGet() );

}

}
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Lab12 ADC Polling Software Trigger

® Try to add ADC function to project.

@ Initial ADC and get the conversion value from VR1 (AIN[2])
with one second period, then use UART to output to PC.

@ ADC set to Software Trigger, 12 bits resolution, Single-End
mode.

®Let’s go '
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Lab12 ADC Polling Software Trigger

“W T
7 11

PB08 | VDDANA | EXTINT[S] AIN[2] Y[14]

8 12 PBO9 | VDDANA = EXTINT[9] AIN[3] Y[15]
33V
VRI1
_10k__ |PBOS
GND
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e —
Lab12 ADC Polling Software Trigger

Step 1 (Use Configuration Options)

(] Configuration Options = &

=l

E-anc
- Select Prescaler Peripheral clock divided by 512 ~ | Prescaler : divided by 512
~Select Sample Length {cvcles) 4 - | Sample Length -4

- HEEE Conversion Time is 170765027322 ug **#**

~Select Gain el Gain : 1/2x

-Select Reference 2 WVDDANA (only for VDDANA = 2.0V ~ Vier : 72 VDDANA
~Select Conversion Trigger W Trigeer w SW Trigger
=+ Channel Configuration
- Select Positive Input ADC AINZ Fin e ADC AIN2 Pin
- Select Negative Input lnternal Ground Internal Ground
~Mumber of inputs to scan W=
- Result Configuration
~Select Result Resolution 12-bit resnlt v 12-bit result
- Left Aligned Result |:|

-~ Enable Result Ready Interrupt |:|
~Enable Result Ready Event Out |:|
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Lab12 ADC Polling Software Trigger

Step 1 (Use Easy View)

(1 ADC Easy View = B X

ADC Configuration
Input to scan Scan start offset

O o

-
hd

Software Trigger

GCLK

Free Run

Start Event [ *
Flush Event [} k

Run in standby |:|

Hardware Trigger

Prescaler

|Peripheral clock divided b... |

Peripheral clock divided by 512

Left-zlignad result
Automatic Window Comparison T Result Interrupt

[SW Trigzer b ]

SW Trigger

Result Resolution

12-bit result ~|

[sDcAmz2Pin ]112-bit result > |
= /ADC AIN2 Pin| w#

ry
1.024 - Result Event

Analog Input =
& —’——) WINMON Intermupt
: L]
Anslog Input | s
nalog nputE T porTr—— 5}{%{] WINMON Interrupt
B — 170.7650273... : B EVENT
= Mo window mode (def.,,
[Internal Ground__ ] |4 ) |12 VDDANA (..~ e -

I Internal Ground>"4" 1, VDDANA
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e —
Lab12 ADC Polling Software Trigger

Step 2

(] Pin Table . _
Package: | TGFP48 gg;gg%%gDPBosggg%e:%%e:ﬁmﬁlﬁlgaﬁ
M EE G EEEEE R E R R E R R
Module Function t{2|3|4|5|6|7|8|o|w|i|12]13|14]15|16|17|18)|19|20 |21 |22|23|24]|25|26|27
ADC_AINIS
ADC ADC_AINIO
ADC ADC_AINZ N
ADC_AIN2 Click
ADCATNGVEEPE
ADC_AINS
ADC_AING
(] Pin Table o - . _
: - _ < =] S _lgls ! &=
e HEEEEE B EEHHREEE I EE
Module Function tl2|z|4|s5|6|7|s|ofw|u]2]|z|1a|15/16]17|18|19|20]21]22|22]|24|25(26 |27
ADC_AIN1S
ADC ADC_AIN19
ADC_AINZ
ADC_AIN3 Green is Enable
ADC_AINA/REFF
ADC_AINS
ADC_AING
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—
Lab12 ADC Polling Software Trigger

Step 3
® Click 5 Cod: \to Generate Code and save changes to MHC

CO nfl g u re fl I e R - 2 Modified Configuration x

Current configuration has been modified. Do you want to save 1t before file generation?

2 MPLAB Harmony Configurator - default

File Generate Tools Utilities Window

_____
(] Active Components Eﬁte Code'

X ZTRER 4

x | E G E 2 Generate Project X default iy EF'

1. Configure Generaticn Settings
=1 Generate Settings fl -
Merge Strategy USER ALL iz penph eral
|| stdio
| * defaultxml
 default.xml |
!
. . .
2 Generating Project... o help)
Task Type Remaining Total
File Markup 0f
File Cop: 0 /
Libraries [i] /
etiings 0 {
Sonrce Paths fi] \\

Project generation complate!

Please Wait...

' Generate |

3. Click Generats

Slide 30
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e —
Lab12 ADC Polling Software Trigger

Step 4

Add code segment to your main.c

/[l TODO 12.01
uintl6e_t ADC_Result;

int main (void)

/| TODO 12.02
ADC_Enable();

while(1)

if( TC3_IsOverflow )

{
/[ TODO 12.03
ADC_ConversionStart();
while( !ADC_ConversionStatusGet() );
ADC_Result = ADC_ConversionResultGet();
printf( "ADC Data : %d\r\n", ADC_Result );

¥
¥

Q Program firmware to target board then observe result.
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e —
Lab12 ADC Polling Software Trigger

Result

¢ “Hello World!!” string and VR1 ADC value will output to
terminal with one second period.

a COMBG - Tera Term VT — O e

File Edit Setup Control Window Help

Hello World!!

ADC VYalue : 4095

Hello World!!
ADC VYalue : 4095
ello World!!
ADC VYalue : 4095
ello World!!
ADC VYalue : 4095
ello World!!
ADC VYalue : 4095 E
ello Horld!! R Wi Y .

ADC VYalue : 4095 S W—_T R R \ e 2’

Hello World!! Vo " 4% R

ADC Yalue : 4095 ; —— e

Hello World!!

ADC VYalue : 4095

Hello World!!

ADC VYalue : 1

Hello World!!

ADC Yalue : 0
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ADC Pin Scan

® The ADC support analog channel switch call Pin Scan function.

@ Pin scan switch analog channel sequential after a conversion
automatically.

@ Start Pin : Positive Input + Scan Start Offset

® End Pin : Start Pin + Number of Inputs to Scan

For Example : To do ADC Pin Scan from AIN[2] to AIN[3].

Positive Input Pin = AIN[O] Positive Input Pin = AIN[2]
Scan Start Offset = 2 OR | Scan Start Offset =0
Start Pin = AIN[0+2] = AIN[2] Start Pin = AIN[2+0] = AIN[2]

Number of Inputs to scan=1
End Pin = AIN[2+1] = AIN[3]
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ADC Pin Scan

Positive

[~

AIN[O]

AIN[1]

Positive Input Pin = 2 E> AIN[2] .— Scan Start Offset = 0
Number of Inputs to scan=1
i3] DX

AIN[8]
AIN[9] Gain

AIN[10]

ADC

AIN[19]

Temperature Sensor —

DAC output —/
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e —
ADC Pin Scan
Configuration Example

(] Configuration Options = F
(=] [+
= ADC
- Select Prescaler Peripheral clock divided by 512
%----Eelect Sample Length {cycles) 45
**** Conversion Time is 170, 765027322 yg ****
%----Select Gain 12w
- Select Reference 1/2 VDDANA (only for VDDANA > 2.0¥) ~
%----Eelect Conversion Trigger =W Trigger b
E%}--Chaﬂﬂel Configuration
- Select Positive Input ADC AINZ Pin v | Positive Input Pin
i’""SE|ECt MNegative Input Internal Ground
%----Number of inputs to scan s 1 :] Number of Inputs to scan
--Sean start offset . (%) | Scan Start Offset
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ADC Interrupt
Configuration Options Example

[ Configuration Options =
=] [+
=+ ADC
- Select Prescaler Feripheral clock divided by 312 ~
- Select Sample Length (cycles) 45
- HEEE Conversion Time is 170765027320 y5 #H**
~Select Gain /2%
- 5Select Reference 1/2 VDDANA (only for VDDANA = 2.0V) ~
- Select Canversian Trigger oW Trigger ~
E-Channel Configuration
- Select Positive Input ADC ATNZ Fin At
- Select Megative Input Internal Ground
~Murmber of inputs to scan =
-5can start offset =

F-Result Configuration
-Select Result Resolution 12-bit result b
- Left Aligned Result |:|

~Enable Result Ready Interrupt | Check Enable Result Ready Interrupt
- Enable Result Ready Event Cut |:|

#-Window Mode Configuration Yes! That’s all you need to do.
#-Sleep Mode Configuration
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ADC Pin Scan
Easy View Configuration Example

a ADC Easy View = Dlx |
Number of Inputs to scan — Scan Start Offset
Input to scan Scan start offset =
, 1 = 0 =
Software Trigger
Free Run GCLE

V-

Start Event [}

Flush Event E k

Run in standb
Hardware Trizger Sninsan VI:‘

Prescaler

Peripheral clock diwided b,

=W Trigeer

Conversion Trizger Left-zligned result

Automatic Window Comparison Result Interrupt

Yy
H H Result Resolution
Positive Input Pin | "= -
[ADC AINZPin v g
i WHi
Analog Input : 1'024 : Result Event
E —b—) WINMON Interrupt
E_
i (]
.-f\naluglnputi = 512. : WINMON Interrupt
' lox Conversion Time =
— = 170.7650273... 1 E P EVENT
Internal Grownd  ~ 4 13 12 VDDANA (0. v Lo windom mode ettt S
Sample Lenzth Selzct Refarance
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ADC Interrupt
Easy View Configuration Example

(1 ADC Easy View

x|

ADC Configuration

Input to scan Scan start offset

1 = 0 5

Software Trigger

Free Run

Start Event [} #
Flush Event E k

Run in standby |:|

Hardware Trizger

s Yes! That’s all you need to do.
=W Trigeer

Conversion Trizger

==izs Check Result Interrupt

vy Automatic Window Comparison Result Interrupt
Result Resolution
12-bit result ~
ADC AINZPin v i
2 WHi
I I rFY
Anslog Input : 1'024 = Result Event
—b_> WINMON Interrupt
& L]
Analog Input § =
nalog Inpu = ”2_:( v Comverson Time 5,1‘,%{' - WINMON Interrupt
B— i 170.7650273... : P EVENT
ain
= Wo window mode idef.,,
Internal Groond 4 3| L2 VDDANA (0. ~ e Gac s
Sample Lenzth Selzct Refarance
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T ——
ADC Interrupt Callback
Interface Routines

[*** ADC Interface Routines***/

void ADC_Initialize( void );

void ADC_Enable( void );

void ADC_Disable( void );

void ADC_ChannelSelect( ADC_POSINPUT positivelnput, ADC_NEGINPUT negativelnput );
void ADC_ConversionStart( void );

uintl6_t ADC_ConversionResultGet( void );

void ADC_ComparisonWindowSet(uintl6_t low_threshold, uint16_t high_threshold);
void ADC_WindowModeSet(ADC_WINMODE mode);

void ADC_CallbackRegister( ADC_CALLBACK callback, uintptr_t context );
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ADC Pin Scan, Interrupt Callback
Software Trigger Code Example

void ADC_Complete( ADC_STATUS status, uintptr_t context )
{
if( status & ADC_INTFLAG_RESRDY_Msk )
{
printf( "%d\r\n", ADC_ConversionResultGet() );
}

ADC_ConversionStart();

}

int main (void)
{ ..
ADC_CallbackRegister( ADC_Complete, (uintptr_t )NULL );
ADC_Enable();

ADC_ConversionStart();

while(1)

{ ..

}

}
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Lab13 ADC Pin Scan

@ Change ADC polling to Interrupt callback mode and enable
pin scan function.

@ Get the ADC conversion value from VR1(AIN[2]) and
Analog Temperature Sensor(AIN[3]) with one second
period and then use UART to output ADC values to PC.

@ ADC settings same as Lab1l.

®Let’s go '
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Lab13 ADC Pin Scan

“W T WHEHH.H

FBOS VDDANA | EXTINT[E AIN[2] Y[14]
8 12 PB09 | VDDANA = EXTINT[9] AIN[3] Y[15]
3.3V Us
3.3V MCP9700AT-E/TT
1 o your 2 4 !PBOE)\
VRI z
_10k__|PB08 >
— CI15 . — CI6
0.1uF 0.1uF
GND GND GND GND
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-
Lab13 ADC Pin Scan

Step 1 (Use Configuration Options)

(] Configuration Options — I
(=] [+
=-anc
- Select Prescaler Peripheral clock divided by 512 ~| | Prescaler : divided by 512
~Select Sample Length (cycles) 415 Sample Length : 4
cHEEE Conversion Time 15 170765027322 yS *Hr*
~Salect Gain 2% ~ | Gain:1/2x |
~Select Reference 12 VDDANA (only for VDDANA = 2.0V) ~ Veer ¢ % VDDANA
~Select Conversion Trigger W Trigger . SW Trigger
= Channel Configuration
- Select Positive Input ADC AIN2 Pin v ADC AIN2 Pin
%-"'SE|EE1Z Megative Input Internal Ground | Internal Grou:ld |
-~ Mumber of inputs to scan = 1
--Scan start offset = 0
= Result Configuration
E*""SE|EI21: Result Resolution 12-bit result v | 12-bitresult |
Left Aligned Result D
%----Enahle Result Ready Interrupt [/ | Check Enable Result Ready Interrupt
E~----Er‘|ai:|le Result Ready Event Out D

© 2019 Microchip Technology Incorporated. All Rights Reserved. 2019 Summer Elite Slide 43



Lab13 ADC Pin Scan

Step 1 (Use Easy View)

(] ADC Easy View =M x|

ADC Configuration

Input to scan Scan start offset
e Y
1l 5 0 =

0 GCLK

Software Trigger

Free Run

Start Event [} #
Flush Event E k

Run in standby |:|

Hardware Trizger
Prascaler

Peripheral clock diwided b,

Peripheral clock divided by 512

Left-zlignad result
Automatic Window Comparison T Result Interrupt

=W Trigeer e

SW Trigger

Yy
Dbt ot . Result Interrupt
[sDc amzrin ~] |12-bit result o
3 ADC AIN2 Pin Vi sl
Analuglnput; Loz4 15 Rasult Evant
— —'—b WINMON Intermupt
vl ]
.-f\naluglnputi T Frm—r——— 5\1-%{] S WINMON Interrupt
b— - 170.7650273... 1 E B EVENT
Itenal Growad_ | 4 1£2 VDDANA fo.., > T N

Internal Ground*"4 = % VDDANA
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Lab13 ADC Pin Scan

Step 2

(] Fin Table 09
Z|Z = e =
Package: | TQFPAS Ssggéég'%'PB 5%89:%%9:&&5%985
s S R E B F B BB B E B B R E R R B B R
Maodule Function L2 1314316789101 121314131617 18]19|20(21 22|23 |24 252|286 |27
ADC _ATNIE
SIS ADC ATNID
ADC_AIN2
ADC =
ADC_AIN3
ADC_AIN3 ' Click
AL BTN
ADC_AING ‘\ y
[] Fin Table ~—
Z Z E E i 1 I I 1 I I O '_'I ’_'I %
: - ~ = | = b2
Package: | TQFPAS s|z|2|2|5|5[2|2|=|{PBOB (ADC_AINZ)} 5 | < | = ||| 5|52 8|5
ooy o e B = | ) e PBOQ(ADCAIN3) UEED-.ILUUIL._‘I[—'
Maodule Function 1121314316780 e | 12 [ 19| 2021|2223 24|20 20 ) 27
ADC_ATN1E
DG ADC_AIN1D
ADC_AINZ
ADC_ATNZ
ADC_ATN4/VREFP Green is Enable
ADC _AINS
ADC_ATNG
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T
Lab13 ADC Pin Scan

Step 3

@ Click :,E;_.d:- \to Generate Code and save changes to MHC

configure file.

2 MPLAB Harmony Configurator - default

File Generate Tools Utilities Window

-

Current configuration has been modified. Do you want to save 1t before file generation?

L B [P P | @b [ Click |

Eiate Code'

[] Active Components

X ZTRER 4

2 Modified Configuration X

2 Generate Project X = ]
defanlt A ¥ Ed-
1. Configure Generation Settings
=1 Generate Settings fl -
Merge Strategy USER ALL <2 W perip heral
|| stdio
| * defaultxml
' default.xml |

2 Generating Project..

ed help)

Task Type Remaining

File Markup

Total

File Cop:

Libraries

olololoo

ettings

Seurce Paths

/
/
<
\
\

Project generation complate!

Please Wait...

| Generate |

3. Click Generats
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Lab13 ADC Pin Scan

Step 4

e Add code segment to your main.c

/[ TODO 13.01

uintle_t ADC_Result[2];

volatile uint8_t ADC_IsCompleted
volatile int8 t ADC_Channelldx =

— 0;
9;

/[ TODO 13.02
void ADC_Complete( ADC_STATUS status, uintptr_t context )

{

if( status & ADC_INTFLAG_RESRDY Msk )

{
ADC_Result[ADC_ChannelIdx] = ADC_ConversionResultGet();
ADC_ChannellIdx = ( ADC_ChannelIdx + 1 ) % 2;
if( ADC_Channelldx == 0 )
{

ADC_IsCompleted = 1;

}

}

}

int main (void)

{
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Lab13 ADC Pin Scan

Step 5

e Add code segment to your main.c

int main (void)

/[ TODO 13.03
ADC_CallbackRegister( ADC_Complete, (uintptr_t )NULL );
ADC_Enable();

while(1)
{

|f( TC3_IsOverflow )

/[ TODO 13.04
ADC_ConversionStart();

}
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Lab13 ADC Pin Scan

Step 6

e Add code segment to your main.c
int main (void)

{
while(1)
/[ TODO 13.05
if( ADC_IsCompleted )
{
ADC_IsCompleted = 0O;
printf( "VR1 Value : %4d\r\n", ADC_Result[0] );
printf( "Temperature Value : %4d\r\n", ADC_Result[1] );
}
¥

@ Program firmware to target board then observe result.
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Lab13 ADC Pin Scan

Result

¢ “Hello World!!” string and VR1 / Temperature Sensor ADC
value will output to terminal with one second period.

T COMBE - Tera Term VT — O ot

File Edit Setup Control Window Help

Hello World!!

VR1 Value : 4095
Temperature VYalue:
Hello World!!

YR1 Value : 4095
Temperature Value:
Hello World!!

VR1 Value : 4095
Temperature VYalue: ‘
Hello World!! \ o} = e o T o o
VR1 Value : 4095 B, -t Sl I

B T I gt %
Temperature VYalue: AR
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Bonus Lab

¢ Use VT100 command to control TeraTerm UART output as

¥l COMB - Tera Term VT - O X

Eile Edit Setup Control Window Help

Hello Yorld!!
VR1 Value : 4095

Temperature Value: 2012
Received Data : s

printf("\033[2]"); // Clear screen
printf("\033[?251"); // Hide cursor

printf("\033[y;xH"); // set cursor to (x,y)
// Left-up corner is from (1,1)

®Let’s go!
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