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WU BA T IR s (ADCO) s —Mohi, Wl HI T B BUSLIDL L 5 IR ey 3y
18, PARBRAUM R A E I LA ) 45 SR b A o M SRR P o AN BERE AT T 7 B o e b 2 i s At e A\
5 Vss (OV) Z[RJFR LM, ] 3 22 00 et v U B2 P P o 2 6 A 400 iy A\ e 3 2 TR ) Pl 22

HAII VD66 ADCC L+ 2 Fh [F) ARSI N I8 18 A SR N\ iE . [FA i N B8 5 N\ ADC [F AR E
WA AR (ADPCH) #HATIRSE, AR NiEE RS N\ ADC RAHEE LSBT 745 (ADNCH) #4171k
o Hep—al FR s GBI E 2 2% HE (Fixed Voltage Reference, FVR) ZEia%. HUbkifs s
(Digital-to-Analog Converter, DAC) fiithi. 25 K4 (Operational Amplifier, OPA) i th A4 5]
-8

HADIZ VI EE ADCC nl AR RIS S EM RS HE R, FMASSEEET#REEAN ADC S
Fi%k % (ADREF) #F17#%(1) ADC RIS % 51k (PREF) frgkfTikf, mIikrIS2% )RR 45 FVR
Pt . M Veer BUHIRHLE (Vpp) « RAHS 3 L KT IEIE 5 N [A— 3 74510 ADC A S35 L Rk %

(NREF) frbATiE$E, WHIERIS % H EIRE RSN Vegr AT AVsso

BB UI#IhRER ADCC a]fi BN ASE B #hiR . Hod— AN eh i % F ADCRC Ry s 42t, 5 —

AR RS R (AT T 4088 ) 424, ADC #54) 0 (ADCONO) 2FfEasr () ADC I 4 ik £

(CS) NEAE TR i . 7E IR FRASE BT A0 L AN ey, %40t 1A) o] RERE L PR, Db B
DI ThEe ) ADCC B EIEPAT e . R IEMEHE TGS B, E S LS EdE F1 .
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A 1-1. B AU Dhie R ADCC HE K

PREF
FVR_bufferl N
L 11 Positive
Reference
VREF+ pin |X’— 10 Select
Reserved — 01
1%
VDD
Vss cs
VREF- VREFH
Fosc/n| Fosc
ADC ok || ADC Divider|[€— FOSC
sampled < = Clock
ADPCH pgsitive Select « ADCRC e ADCRC
input
ADC CLOCK SOURCE
ADC
Sample Circuit
set bit ADIF
GO/DONE GO/DONE
£ start
X EM F_ormat/
Alignment
Enable
ACT — Trigger Select

Trigger Sources

16
Y
ADRESH | ADRESL
ON —|
—Vss

HEI VI HDH8R ADCC AL 45 UG aT DUA X ST ml LA X 55, BARE e+ ADC #4#] 0 (ADCONO)
FATAE ) ADC &5 s a0/ Sk (FM) A7, Z Az il g Ak X 775/ K/ alias — b dil# g =

HA WG VIR R ADCC ol 5T Al R A5 S AT He . BRAE 5 R B AMNES 51 BRI A Ah 5. ADC H 3
fiul RIS FE (ADACT) A7 &P K B sl ik ik 7% (ACT) A3zl ik (o f At . XML, )

TG PR (BN, W R 100 ps, IR 100 ps HIL b RS 54 A 2 il AR I
B .

Auto-conversion trigger

L EMRE A B U DR ) ADCC 4hi, #K ADC 4% 0 (ADCONO) #Ff7asH i) ADC g (OND fiz
B 1o DUNME—FA LUR S e @il B ADCONO ar 7231t ADC ##uRZEs (GO) 7B 1. #£

ADACT HFAB R E M A G 5 aESE N E R GEILK ADCONO 2178 i) ADC 4 EH Bt
(CONT) fir& 1) .
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A YAV RER) ADCC AMRIE % Fe 4 Jm TS Th g, 22hfenl @i ADC #5541 2 (ADCON2) aFf7 s i
ADC TAEREALHE (MDD (T RCE . S6A BUT Fomh ik SR Q] it if

o HEAR (gD B BRI, PATRIRE IR, SRER A RAEN ADC £5 5 (ADRES) %47
2% Al DARC B FF AT RME R ZE LB .
B Bk 5, HRERESmBIEmasd, R ADC EEi#Z (ADCNT) FF8FH1ME
SXh

o PR FRMKIG, #ig BESIE Bngg . MR @ R R s S PAT B E R, %
g ADC EEXE (ADRPT) 2FfFadE Y.
RPN 25 PR SR —— R R e 2 st 1 T8, R e et BN B BN 28 25 17 s
o RS —EHEMOR Y, HBEMPCREEERIEERE (RPT) & XHEE G HAT RE K.

o fREPER A 2 S PR AR —— R R B G T, PR S RN R B as ar A A
LRFEABIFr R BCRNS RO A SR SAT (R 8 B R A LA R 52 M A S MR R AP, R i x4 R AT IR
fE AL

AREAIIZIHIREN ADCC it S TEA(E 2, TEZ WAt 5 Tt

HA YA VIHDRER) ADCC B & 20Uk, Fovr il LSRR FEGRRF (Sample-and-Hold, S/H)
FAERNZH, (EALRMNIEIE FPAT AR AR 2 H 280 5 A TSI 0 P 2 fd B £ SR
o b, BAISTIHINRER ADCCIRRL# M MRS ARSI A B T Ok IR Pk a7 R A R
M o

HADG VIS DReR) ADCC BL & i@ iEHE P S ANEEI Y, T 83T g R AEIE Y . Zizsh i
A NEIERY, W AE A2 T BERS 5 S8 TE I T B ARG 85 1 B B A R A A2 4 PO R IAT P i i e, AN
M BRI . IIEBU TR — ] RSB A iCE, XA E € O L L.
EHEFP A B AT RN EIE 7 2 AIHRAE .
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2.  #E4r ADC EE
AR T i R A I U1 D se 1) ADCC BL B A 2 3 B LR E R MERME 5, SR 7E OLED b=
| EIREREAE mikroBUS £ RIS BALES 2 R LR 22 . f e IS BE v AL 2§ TR 5 UART 4t
W, DL E N m i gh R .
WHE:
- PIC18F56Q71 Curiosity Nano #&
- Curiosity Nano & #%
- MikroElectronica'" POT 3 Click x2
21 MCCEREE
Clock Control CHf4ffzil) fiHE -
- Clock Source (Bf#E) : HFINTOSC
- HF Internal Clock (HF JEE81) : 64 MHz
- ADCRC Oscillator (ADCRC #R¥#%) : flifi
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& 2-1. MCC Clock Control it &

Clock Control =

m Register Initialization

‘ ¥ Clock Settings

System Clock (Hz) 54000000

Clock Source HEINTOSC v
HF Internal Clock 64 MHz w
Clock Divider 1 v

¥ Advanced Settings

Secondary Oscillator A
Power Mrgde Select Low power o

Clack Switch Hald Control | may proceed v
External Oscillator

HFIMNTOSC

MFINTOSC

LFINTOSC

Secondary Oscillator

ADCRC Oscillator

Active Clock Tuning

Active Clock Tuning
Update

« ADC it
- Input Configuration CiA\FLE) : differential mode (%)
- Result Format (45343 : right justified, two's complement (£%t5%, il #M5)
- Vpp: 3.3V
- Clock Selection (Ef%fi£#%) : ADCRC
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& 2-2. MCC ADC Easy View (fajfb#L&) fic &

ADC X

Xt 1

Context 2 || Context 3

Context 4|| Register Initialization

‘ w Software Settings

Custom Name

¥ Hardware Settings

ADC

Input Configuration

differential mode

v
Auto-conversion Trigger Source disabled hd
Result Format right justified, two's compliment hd
Automatic Context Scanning

VDD (V) 18 <= 23 <=5
External Positive Reference Valtage (V) 18 <= 3.3 <= 3.3
External Negative Reference Voltage (V) <=0 <=15
* Clock Selection

Clock Selection ADCRC >
ADC Clock 600.000 kHz

1TAD 1.667 us

sampling Frequency 37.500 kHz

Canversion Time

16* TAD + 2 * Tey = 26.792 us

* Interrupt Settings

ADI Interrupt Enable

@ MICROCHIP




+ ADC Context 1 (I3 1) EIi|:
- Positive Channel Selection ([FIMEEEEF) : ANA2
Positive Voltage Reference ([FI#HZHHE) : Vpp
Negative Channel Selection (AHIEIEIERE) : ANA1
Negative Voltage Reference (RAAZHHIE) : Vs
Operating Mode Selection (LAEfEHEFE) : Basic mode (FEARL)
- MR

& 2-3. MCC ADC Context 1 it &

ADC X

Easy View m Context 2| Context 3| Context 4| Register Initialization

| ¥ Channel Sequencer

Enable Context 1

I . .
Cantext Scan channel content is not included

* Channel Selection

Positive Channel Selection ANAZ
Positive Voltage Reference VDD
VREF+ (V) 23
Negative Channel Selection ANAT
Negative Violtage Reference V5SS
VREF- (V) 0

¥ Computation and Threshold Comparison

¥ CVD Features

| ¥  Advanced Hardware Settings

¥ Interrupt Settings
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+ UART2:
115200 JHEH
8 MR AL
ToAHAEAL AL

1 M IEAL

& 2-4. MCC UART it &

UARTZ X

| * Configuration Settings

Custom MName UARTZ
Requested Baudrate 115200
Calculated Baudrate 115042
Baud Rate Error (%) 0.644
Parity None
Data Size a
Stop Bits 1

| * Interrupt Settings
Interrupt Driven

| ¥ Dependency Selector
UART PLIB Selector UART?
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51 BAIC &

& 2-5. MCC 5| Il &

Pin Grid View X
Package: Pin No: 21|22‘23|24‘25|25|33|32 8|9|1ﬂ‘11|1ﬁ‘17|18‘19 34‘35|4n‘
PORTA PORTB
Module | Function | Direction |0 |1 |2 |3 |4 |5 |6 |7 0|1 |2|3|a|5]|6|7]|0]|1]2
RX2 input RN RG]
UARTZ  w T2 output O RG]
TXDE2 output ORI R EEBECE
0sC CLKOUT cutput B
RESET MCLR input
ADGRDA output C RGO
- . ADGRDB output NIRRT
ANPx input N T T O O R O O O O T - O I B
ANNx input a B AN ;] (-] (-] (-] (-]
- . |6 input - O O T T T T T T T I O I O B BB
GPIO output T T I I I I O O R

DISCOVER

-

Click to view code example on MPLAB DISCOVER
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3. EAIGYI#I)EER ADCC
BRI T AT A S RS B — N I C B I F R R A MO E X P AN I3 2 [l )36, DA FH i
PIC B SR ML B . ST UART Ahisidad 47 1815 R BoR #4521 .
- WH:
- PIC18F56Q71 Curiosity Nano #&
- Curiosity Nano &Rt #%
- MikroElectronica POT 3 Click x2

31 McCcEE
+ Clock Control it & :
- Clock Source: HFINTOSC

- HF Internal Clock: 64 MHz
- ADCRC Oscillator: ffifig

& 3-1. MCC Clock Control it &

Clock Control =

Register Initialization

| * Clock settings

System Clock (Hz) 54000000

Clock Source HFINTOSC v
HF Internal Clock 64_MHz hd
Clock Divider 1 h

¥ Advanced Settings

Secondary Oscillator Power T
Mode selact Low powel

Clock switch Hold Control may proceed w
External Oscillator

HFINTOSC

MFINTOSC

LFINTOSC

Secandary Oscillator

ADCRC Oscillator ‘

Active Clock Tuning

Active Clock Tuning Update [
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« ADC it :
- Input Configuration: single ended mode (Huuff=)
- Result Format: right justified (47%f7)
- Vpp: 3.3V
- Clock Selection: ADCRC

3-2. MCC ADC Easy View Bt &

ADC x

m Context 1| Context 2 || Context 3 || Context 4 || Register Initialization

‘ = Software Settings

Custom Mame AaDcC

¥ Hardware Settings

ADC &

Input Configuration single ended mode
Auto-conversion Trigger Source disabled

Result Format right justified
Automatic Context Scanning

VDD (V) 18 <= 33

External Positive Reference Y
Voltage (v) 1.8 <= 33

* Clock selection

Clock Selection

ADCRC
ADC Clock 600.000 kHz
1TAD 1.667 us
Sampling Frequency 37.500 kHz
Conversion Time 16% TAD + 2 * Tey = 26.792 us

* Interrupt Settings

ADI Interrupt Enable
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« ADC Context 1 #£1ji|:
- Positive Channel Selection: ANA1
- Positive Voltage Reference: Vpp
- Operating Mode Selection: Average mode CF#f)

- Error Calculation mode GRZiH5 ) : First derivative of single measurement .yl &
R — 5O

& 3-3. MCC ADC Context 1 Bt &

ADC =

Easy View m Context 2| Context 3 | Context 4 || Register Initialization

| = Channel Sequencer

Enable Context 1

Context Scan channel content is not included hd

¥ Channel Selection

Positive Channel Selection ANAT v
Positive Voltage Reference VDD v
VREF+ (V) 25

» Computation and Threshold Comparisen

¥ CWD Features

‘ ¥ Advanced Hardware Settings

» Interrupt Settings
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 ADC Context 2 (Hiig 2) #&TiF:
Positive Channel Selection: ANA2

Positive Voltage Reference: Vpp

Operating Mode Selection: Basic mode

Error Calculation mode: First derivative of single measurement

& 3-4. MCC ADC Context 2 Bt &

ADC =

Easy View | Context 1 m Context 3| Context 4 | Register Initialization

¥ Channel Sequencer

Enable Context 2 ..

< . .
Context Scan channel content is not included

¥ Channel Selection

Positive Channel Selection AMNAZ
Positive Voltage Reference VDD
VREF+ (V) 3.3

»  Computation and Threshold Comparison

P Advanced Hardware Settings

| ¥ CVD Features

¥ Interrupt Settings
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+ UART2:
115200 JHEH
8 ML
ToaH AR AL

1 M IEAL

&] 3-5. MCC UART it &

UART2 x ]

‘ * Configuration Settings

Custom Mame UART2
Requested Baudrate 115200
Calculated Baudrate 115542
Baud Rate Error (%) 0.644
Parity Mone
Data Size B
Stop Bits 1

‘ * Interrupt Settings
Interrupt Driven

‘ ¥ Dependency Selector
UART PLIB Selector UART2

@ MICROCHIP
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« GlAERE

& 3-6. MCC 5| Il &

Pin Grid View x

Package: Pin No: 21|22|23|24|25‘25‘33‘32 a‘g‘1n|11|15|1?|13|19 34|35|-m|.
PORTA PORTB
Module Function | Direction |0 |1 |2 |3 |a|5 |6 |7 |0|1|2|3|4|5|6|T7|0]|1]2
RX2 input O IACRCRECRGCBK:
UART2  w |TX2 output "hbhbB|alawlh
TXDE2 output ORI R R BE
08¢ CLKOUT output B
RESET MCLR input
ADGRDA output B BB|E BE B &
ADC w |ADGRDE output OGN R
ANPx input R T I O I - O I O I R BB B
. _|&mo input T I O I - O O T R BB
GPIO output T I O I - O O T R BB

B ARBIELER AT AT DU B R = 115200, 8 LB KA, 1 AME RS, AR RAL .

DISCOVER

-

Click to view code example on MPLAB DISCOVER
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https://mplab-discover.microchip.com/com.microchip.mcu8.mplabx.project.pic18f56q71-cnano-adccc-context-switching-mplab-mcc

4.  H APM filx EF UGV 6ER) ADCC
ZARISA$ F] MCC Melody ‘£, FIFiE Rt APM fii k. BB Ihfg ADCC ThRt. HA M
PI#Thie i ADCC AMRTERE APM i K )5 2 B BAPE b BT e e . B4 LT o ST 1) =0 R 7R 7E OLED
WoRBE b AN, B AN E BLEHIRE T A (APMSTATUS) F06 H B /R7E OLED ER5F L.
POT 3 Click tx HifE BB I VI D HE AT ADCC ZMR I IEI A .

WA
- PIC18F56Q71 Curiosity Nano #&
- Curiosity Nano &t 4%
- MikroElectronica OLED Click
- MikroElectronica POT 3 Click

41 MCCEE
Clock Control Fit & :
- Clock Source: HFINTOSC

- HF Internal Clock: 64 MHz
- ADCRC Oscillator: f#ifg
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P 4-1. MCC Clock Control Fit &

Clock Control x]

m Register Initialization

‘ * Clock Settings

System Clock (Hz)
Clock Source
HF Internal Clock

Clock Divider

64000000

HFINTOSC

64_MHz

1

¥ Advanced Settings

Secandary Oscillator Power
Mode Select

Clock Switch Hold Control
External Oscillator
HFINTOSC

MFEINTOSC

LFINTOSC

Secondary Qscillator
ADCRC Oscillator

Active Clock Tuning

Active Clock Tuning Update

« ADC Eﬂﬁ

Low power

may proceed

- Input Configuration: single ended mode

- Auto-conversion Trigger Source (EZhFEHfih &I -

)

- Result Format: right justified

- Vpp: 3.3V

Clock Selection: ADCRC

Analog Peripheral Module (HEf 41

@ MICROCHIP
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/& 4-2. MCC ADC Easy View fil &

ADC x|

m Context 1|Context 2 | Context 3 || Context 4| Register Initialization

| * Software Settings

Custom Mame ADC

¥ Hardware Settings

ADC ‘

Input Configuration single ended mode hd
,égﬁcr}c-éonuersion Trigger Analog Peripheral Module hd
Result Format right justified hd
Automatic Context Scanning

VoD (V) 1.8 <= 3.3 <=5
Erjgclgc\;rg':ael(%a}sitive Reference 18 <= 33 =122
¥ Clock Selection

Clock Selection ADCRC v
ADC Clock 600.000 kHz

1 TAD 1.667 us

Sampling Frequency 37.500 kHz

Conversion Time 16* TAD + 2 * Tey = 26.792 us

 Interrupt Settings

ADI Interrupt Enable "

@ MICROCHIP
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+ ADC Context 1 ki
- Positive Channel Selection: ANA4

- Positive Voltage Reference: Vpp

- Operating Mode Selection: Basic mode

/& 4-3. MCC ADC Context 1 it &

ADC =

Easy View m Context 2| Context 3| Context 4| Register Initialization

|

Channel Sequencer

Enable Context 1

. - -
Context Scan channel content is not included

¥ Channel Selection

Positive Channel Selection AMNAL
Positive Voltage Reference VDD
VREF+ (V) 3.3

¥ Computation and Threshold Comparisen

¥  Advanced Hardware Settings

| ¥ CWD Features

¥ Interrupt Settings

@ MICROCHIP
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« APMECHE:
- Clock Source: LFINTOSC
- Requested Period (s) GERFIEAH (s) ) : 2

- APM Events (APM ) . Start1 (JF#h 1) — ADCD, End 1 (4% 1) — ADCD, Start2 (JF
5 2) — ADCD, End2 (&% 2) — ADCD

Requested Start 1 (s) GERAIFFE 1 (s) ) = 0.25
Requested End 1 (s) GiERMILEHR 1 (s) ) : 0.5
Requested Start 2 (s) GERMIFFLE 2 (s) D : 1
Requested End 2 (s) GiERMIZEHR 2 (s) ) = 1.5
- APM: ffifig

& 4-4. MCC APM FiL B ——1

APM =

Register Initialization

| ¥ Software Settings |

Custom Mame APM

| * Hardware Settings |

Enable APM ‘

| ¥ Clock Source Settings |

Clock Source LEINTOSC “w

Clock Freguency (Hz) 21000

¥ Counter Settings

Time Unit

seconds v
Requested Period (s) 0==0 <= 138.547332%10°
Prescaler o
Calculated Period (s) 3

@ MICROCHIP
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&l 4-5. MCC APM fit 5E——2

APM x]

| ¥ Events Settings

APM Events
Peripheral Start 1 End 1 Start 2 End 2
Band Gap O O O O
Fixed Vref Buf1 O ] O O
Fixed Vref Buf2 O] O O ]
ADCD
ADCA O O J I:l
TEMP O O O O
OPA1 O O OJ O
OPA2 O O OJ O
DACT O O OJ O
DACZ O O OJ O
DAC3 O O J O
CMP1 O O O O
CMPZ O O O C
ZCD O O O O
* Event Timing Settings
Requested Start 1 (3] D<= 025 <=2
Calculated Start 1 (s) 0.25
Requested End 1 (s) 0<= 05 <= 541.2
Calculated End 1 (s) 0.5
Requested Start 2 (5] 0<=1 <= 541.2
Calculated Start 2 (5] 1
Requested End 2 (s) 0<=1.5 <= 5412
Calculated End 2 (s) 1.5

@ MICROCHIP
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* SPINCHE:

- Operation Mode (TAEREFD : Host (FAExD

SPI Mode (SPI#::) : SPI Mode O (SPI#z{ 0)

Input Data Sampled At Cii A RFEALED = Middle (Hrfa])
Requested Clock Frequency GiERIREAIZ) : 500 kHz
Clock Source Selection (FF#HJFIEF) : Fosc

& 4-6. MCC SPI il &

SPI1 =

Reqister Initialization

| * Software Settings

Custom Mame: SPIT

| ¥ Hardware Settings
Mode: Hast v
SPI Mode: SPI Mode 0 d
Input Data Sampled At Middle A4
(Rﬁg}l:.iested Clock Frequency  3s.10® <= 500000 = 32%10°
Actual Clock Frequency (Hz):  |spoooo

| * Interrupt Settings
Enable SPI Interrupt: Disabled

| = Advanced Settings
Clock Source Selection FOSC v

| ¥ Dependency Selection

@ MICROCHIP
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« GlAERE

& 4-7. MCC 5| i B —1

Pin Grid View =

Package: Pin No: 21‘22‘23‘24‘25‘26‘33‘32 8‘9‘10‘11‘16‘1?‘18‘19 34|35‘4D|41‘46|4?‘48|1 42|
PORTA PORTE PORTC
Module Function Direction [0 (1|2 |3 |4 |5|6|7|0|1|2|3|4|5|6|7|0|1|2[3|4|[5[6[T7|0
SCK1 infout B|B|E b|BE|EE|E BB BB BB A
SPI1 - [sDI1 input B BB B R BB B BB E|B| 8 BB
sDO1 output IR R R R A N A R I R
05C CLKOUT sutput -
RESET MCLR input
ADGRDA output R G
ADC v |ADGRDE output RG]
ANPx input R R R R N N R O R O R N R O A
e e input I T R A O B - T I T O O B B T I - A A B R R B
GPIO output R R R I N R N R O R O N I O T
& 4-8. MCC 5| L E——2
Pins x =
Input Interrupt
location  PinName  Module  Function  Direction  Custom Weal Open Level on
- - = = = Name Analog  StartHigh  Pullup Drain Slew Rate  Control Change
18 RCE SPIT SCK1 infout oledC_SCK O O O O none ™
47 RCS 5Pl SDI1 input 0_RCS O O O O none
40 RC2 SPI1 SDO1 output O_RC2 O O O ] none ¥
25 RA4 ADC ANPx input 0_RAd O O O none ™
22 RA1 Pins GPIO output oledC_RW O O O ] none ¥
24 RA3 Pins GPID output oledC_RST O O O O none ™
26 RAS Pins GPIO output oledC_nCS O O O ] none ¥
g RE0 Pins GPIO output | oledC_DC O O O O none
1 RB3 Pins GPIO output | oledC_EN O Od Od O none ¥

DISCOVER

-

Click to view code example on MPLAB DISCOVER
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https://mplab-discover.microchip.com/com.microchip.mcu8.mplabx.project.pic18f56q71-cnano-adccc-triggered-by-apm-mplab-mcc

5. ZERH
(MPLAB® 1At 7 2 v3.xx i P14 7))
PIC1000: Getting Started with Writing C-Code for PIC16 and PIC18
+ PIC16/PIC18 ADC? Technical Brief
* Getting Started with ADCC for PIC18
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https://www.microchip.com.cn/newcommunity//Uploads/201908/5d4a7fb5e1638.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/MCU08/ApplicationNotes/ApplicationNotes/TB3261-Technical-Brief-DS90003261A.pdf
http://ww1.microchip.com/downloads/en/appnotes/pic16-pic18-adc2-90003194a.pdf
http://ww1.microchip.com/downloads/en/Appnotes/TB3263-Technical-Brief-DS90003263A.pdf

6. fRALR

Sk
A 202341 SCRAIR A
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