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R AET A NSRS, SN T E RIS WU i BRI . RIS 22 s W Bt 2t 51 ke
XU SBARRISIT A LS, FTREGE ARG EAMINAAE, Bt N s s e s . ik, =MHEZRA
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PR MikroElektronika Click boards™ . #h7g [ #4218 Fil MPLAB®{LiA & 4% (MPLAB Code Configurator,
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MRS ZCEE . SESMAER A HUFRT ZAMELL, ZCD 5 10 7 ADCC AN MHGFAE T —Hr 5. = H e b
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1.  PIC18-Q24 AR
1.1, FESC88%

PIC18-Q24 R ¥ A Hl#E4# PIC18 8 /i CPU, BiTHIRIiE 64 MHz, FINHZE 8x8 ffiff3ikas.
16/32/64 KB F&JF A1E 1/2/4 KB %% SRAM F1 512B EEPROM, 3 HIZft 28/40/44/48 5| &3, % &
B g PEiE TR A e . S AE (S M -

& 1-1. PIC18-Q24 Z 415 Fr HLAE b

Flash

28 40 48

Pins

B 1-1 $5 AN R B 51RO N AE R/ PICT8-Q24 R A1 B HLIEAT 1 XI55
o FEHEA EEBREHEESAE, FORL SN 5 B E, TR R = E 2 e
o ACPRAER S S, AT RERD> TR ZhRE

BE. ARALIEMT PICRF 8 fri AW A % 10 fif ADCC A4 ZCD Ah g sg
151 1 T AT 24

1.2, FFMNEF (zeD)
ZCD YL TR AZ A5 5 TR ZCD B . BRI/ TR TR AN I iy = A Wy, 7 (5
FAG RO R AR s A8 i A R i 2 R
ZCD il T AL FHE (EARRT LA RS :
AU JE N
S 10 iR iR
o YIEARAEAL AL B SR )
« fKHELRL T (Electromagnetic Interference, EMD) J& ]

13.  HIFHIIRERAEERE SR (ADCC) R
PIC18-Q24 R4 5 Fr HLER L 10 AEKIEIL /7 4% (Successive Approximation Register, SAR) ADC,
% 30 NlIE, SRFERAE 300 ksps, HERN 10 1. MhAh, i FEsmdat ADC #:4E, 7EiZi
™, ADC & fr i N5 2 TR R L

WE T DI RESR OO ET R S5 U BRI B LB S Ja A B DD g . AR TR X 45 AR T 1 )
AbFE T, R RN 2 SRR BT 1R . ADCC AT AR 75 BT B D L FOAR T AR e —
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2. MFRINEERLRD R

A 55 ] HOE IR = AR LR AR G B A S R

2.1. =fHHEIR
SAH R R G A A AR LR A R B, C R AN R T 5

AR A B AR, EE RN L1, L2 R L3, BT = A=A BIAZ I f H AR G T b A L
A RIMBEAIR . Py AR e 2 (B A7 120°H0%, Wil 2-1a fis.

B 2-1. WA = A5 5

L1L2L3 TV
n i E t

1200 141200 !

a. Typical Three-Phase Signal with Positive Phase Sequence | : >t

0

L211
\

|
\ |

4—i—> | |
| |

] ]
1 1
0 m 2n

b. Typical Three-Phase Signal with Negative Phase Sequence ¢. Zero Phase Sequence

2.2, MFFASIIA A
SRR =AM GRS BIRRIZA L1, L2 A1 L3) bl U R TP M AR kA 5 4 11 e (o
I, SRR IR

SAAAR 5 IEAPRTLE, = AR AR R AR L 1A B SR A Hh - e 4 2 AR B/ i it A
IR T 5] .

I AL = AR R AR, AT DA U0 H A B A s

TE ARSI A SR, TR I B R A EBIEED SR, TR R SR U AR . 4 A I
MR IERAN , TR — A T A 2 R AL AT B AT, TR R

A HLYEAEAE DL =Rl AT RE A -

EART
SO B M
T
SR AN IES% (S 2 2 A AR (O ARG, T DU = A B A
22.1. FMHFE

EIEAHFEAE LT, AR A = 2628 R B R IR 1 52 34 1) 3600484k, b L2 AHEE L1 AW )S 1200,
L3 #HEL L1 AHM 5 +240°, L1-L2-L3 FIBF 8% 2 SCNIEAF .
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Kl 2-1a R 7 = AHEIREOIEAR RS, b L1 AL L2 ARAN L3 AHAL IR A i S A 2k ik 21 & 5 Ui s
Ji

2.2.2. fMFE
ESA M FE T, AR =202k B R IR DT 52 11 360°48 4k, b L3 AHEL L1 A 5
120°, L2 AL L1 FEM fF+240°, L1-L3-L2 BG4 2 SN FAR T AR T -

2-1b SR 1 =AM BIR SRR o e, SIEMFEX R, i L2 M5 L3 A T E .

223. ZMFE
W L1 AL L2 AR L3 AR LT, AR N AR T

2-1¢ o T M, H L1 AE. L2 ABA L3 AR AT .
2.3. BRAFECERARREI
B CRIEAD R =A ARG & LA — M AR, BRI A IR R — A Bk . Bk e

FE T ORR 22 W, IRGd 3. FEWAR, PEERAA R BRI 51 . A ROR BE S A0 B =1 R 4t
RIS RS, i3 12 P B R B At B0t 7T R 2 38 52 ™ ELARIR

I E A R (Root Mean Square, RMS) HiJEffi ] ZCD A& WAL & AH A0 & A, AT ARG
O R YR PR S

AR =AM RYR R — A RMS BUECR 0, WUHE Al . T35 T ZCD BsEsl, i SRAERE € N 1] B
ARSI BE R AR A, TAE AN o

2-2 SR AR R AR . L2 SRAH, L3 AHEE L1 ARG S 240°, X5 =AE SRR BT H
120°AHALZEA—EL.

A 2-2. 12 A =AMGES

L2 Ph:élse Loss

2.4. RMS HENE
T AT, RMS 25T B0 7E DL 6138 o 7 A A )T B SRR O EL0 P . RMIS (140 T 28378 L R %
ETNRL . MECE FIE, BT E XA (—Aer P B BRI (AR, RS
B, RMS A 52 S — A 0 P BRI 77 (A 48

FEN A, TH5 RMS BRI, X =M AE S5 M B — 28w g7, e BEART
fE.
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& 2-3. HI 71T 5 RMS HLUE R GI(E 5

Voltage

Ve
v, A
Vs Vs
V, Vg

v, Ve

Vo

One sine wave cycle

RMS HERTFEA R T

Vrms = %
'/E;EP’

o N NERFEE
o nONREESS, WREMEN 1. 2. 3. 4..n

Vo= ((ADCC_STEP_SIZE)*(ADCC0UTn))2

Hrr,

© Vi Voo ViV, B RS B E (mV)

* ADCCOUT, NEARFEHNAG 5 1 3 4 A
° ADCC y/':‘t/(ﬂl]—l;‘

ADCC_STEP_SIZE = YTef

2R

Hrr, ADCCUL3.3VASHHIE Vi) » HMEHIRUGEITIERAE 10 A 3k H 455, BTl ADCC /43
R (R) 2T 10,

R, ADCC B KAE U R

ADCC_STEP_SIZE = 32% = 000322V = 3.22mV

@ MICROCHIP



3. NHA#R
AR R 7T PIC18F56Q24 5 F WL 3 1) = AH A2 it ML UE AT AH Al . BRARAS AT RMS i
M
AN b # F =3 MikroElektronika Waveform Click B k45 5 =15 5. Waveform Click # A 4= sl A
FT R . AL AR IE 215 5« AR A H Waveform Click #2245 s =M% N 50/60 Hz. M 2N
120°(1) 3.3V IE5%(5 5, CAAMERCH IR, thot, N TRARSMEE, ANHAESITH EHIE
Waveform Click A A s 15 5 -

AR 82 A FH A nT A s Rl S P SO B (UART) 42 15 R 22 FL o H5Hs nT AR F T sz
AR S SOHMBARES,  SANER T A0 i Bt dr 4, LA Waveform Click B # B & Fif i .

B 3-1 25 H T AR ARSI S R I AE I
B 3-1. N A

f’ Curiosity Nano Board w
Mosl i E
L PIC18F56Q24 tol2 sl USB
G
\_OE1 ANO €S1 FSN1 ZCD2 OE2 AN1 CS2 FSN2 OE3 AN2 CS3 FSN3__ ZcD1 )
Signal Signal Signal
Generator 1 Generator 2 Generator 3
Waveform Waveform Waveform
click-1 () click-2 () click3 ()
l Signal-1 l Signal-2 l Signal-3
Curiosity Nano Base For Click Boards™

N T 4E 50 Hz 5 60 Hz LAt (AT e+, M 7 #E Curiosity Nano JF5¢. R4 LG S RREFE
PR R, KRS 10 AbBl. RGEERINLL 50 Hz M 5 3l (HRI{E d AR b w5 it 4% T T R#EAT V)
o PR YIHEE R R AT AL A8 B DGR IR B D AT B .

IS FH 4R S M A0 =R P Y ) SR AR A P AR B 1 mp 2 AN BB B = A 5 B AR e AR R T 25 3

24 MASCERAR 32 A0 1) SR v 7~ BIORH AL SR s ) P N s, N 2 5 B Waveform Click AR FIRCE , M fiiE
it Waveform Click #2 4= 2 A B /& s i) = M5 5 .

BEAN, BRI ZoR SRR < Ja N 2 R

@ MICROCHIP


https://www.mikroe.com/waveform-click/
https://ww1.microchip.com/downloads/aemDocuments/documents/DEV/ProductDocuments/UserGuides/50003001.pdf

4.1.

=MME S0 BRI AL
B 41, =15 0 KOOI A T 401

Three Phase Signal Emulation

4 Curiosity Nano Board [~ o :
S
b PIC18F56Q24 ‘ o usa | |
OE: I1 2CD2 OE2 AN1 CS2 FSN2 :3 AN2 CS3 FSN3 - ZCD1 i

isualizer

sw
1 ANO CS1 FSN: O:

‘ signal

Signal
1 3

[ pigital Pot 1 | [ Digital ot 3 |

‘Waveform

click3 ()

lick-:
[[[ == [ ‘&= III s
it 17

Curiosity Nano For Click Boards

=MHIEZESTHE
TEA N, AR 25 PO 3 N e = ARASTET N o AN FH 1 5 BT e /S A AR e AR s, DL AT S
N HLE ) RMS HLE .
W LA — Tl FEdE s A B B8R =AY, N THERNEH, iENESHREGEUT
ik

=MES (L1-L2-L3)

A i B A

A] e B A

=
T SEI B REEYE, {8 T =# MIKROE Waveform Click #R4H 3 sli— D = 4815 B 28, Waveform Click
W A A LA T B AR . AR AR 0 1E 3% . — B Waveform Click #& FF 24 i3 A 120°H# 1
=MIESZES, ENMFRNARSENEN . FEK=MEZE S Eiair N B s, AT 80tk
JEE o SEBIL PR AH PG 28 5 16 Bl A
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B a-2. i HIfE S

a. Three-Phase emulated signals with 50 Hz b. Three- Phase emulated signals with 60 Hz

c. Three-Phase emulated signals with L1 phase loss d. Three-Phase emulated signals with L2 phase loss e. Three-Phase emulated signals with L3 phase loss

« E4-2a BoR T AT RABERIVIE =G S . =AME 5 RN 50 Hz, b2 MAF7E 120°4% .
« K 4-2b BIR T AR N 60 Hz i = HfE 5.

o B 4-2c BoR T L1 BUAHITE =AES . =M S RIEAIAE: L1 8 0Hz, L2 A1L3 550 Hz.
o K 4-2d BORT L2 BT E=ME S . SAMESHSERAHAE: L2 8 0Hz, L1 A1L3 4 50 Hz.
« K 4-2e R T L3ERAMMTE =AES . =/ M S IARAFAR: L35 0Hz, L1 f1L2 Jy50 Hz.
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4.2.

AT
Kol mT WAL 282 Microchip TR 19—kl il TH (PCH#AE) it 45 A (3 15 32 1 A BA o] WAL oK
H B LR . s TR AT DA AN ZCR A 25 08t M 5542 1 (Data Gateway Interface, DGI) A/
B AT IR A5 3 1 55 25 PR IR R
ARATREIR T AR A A 0 B P A 28 1) S BRI D RE

B AT O
B T AL S AT I b i PC R AT S USRS H AR . H AT 1 B0 2 R A ey rhog R BT 5 1) 8 AL
Bl . FEARRNHEIRS, BRPRE N 230400.

A

B — AN B TR o iR AT (R 22 110K E A FRIUE (Ui sh 26 < DA<= Sy A R AT 3 1D
M2 AMET. ZEREEN T S8R =M 1A E 5.

© SRR

IFRRARE R — A e I A P A4 (Graphical User Interface, GUD bR, BERTH T 5 H s A
ISR HHE AR T A s B [ S B ACGRAR X HCE T AL FRASANE B 4 A5 0 3R AR A
GUI. BANTCRAICE AN, DUREBHESUE . B, W32 IR e s DUEUE T 20 i 2 4 AL
Bt J5 K% N . %R Show Endpoints (i a5 Se I 2 55 5 3 55

© BEER P

KRR IE #8015 U NI SR GG B R K LA 20 e 2 B R . Bt ks =Xl P SR AL I BSR4
E o MBS R MNHE SRR SORS, BT E N R E.

A RHAR AR EEE S, ES W (MPLAB 4 rI WAL EE H P 4R RS S
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https://www.microchip.com.cn/newcommunity/Uploads/202404/662f5401601e1.pdf

5. MR

AR AL T Microchip T4 TR ESKBEATE R . IZREAT DUIIERTT A M2 AR Ao I S F s iR 7

51. ®HITA
HH FPAS S 7 A5 FH DA B A«

PIC18F56Q24 Curiosity Nano #
Curiosity Nano #ia] L FATEfE PIC18F56Q24 1 FHl. iZAGEHME 14 i gm iR Thae, T T
RN GE AR 28 (EDBG) REHEHA 58 AN T R I FE
i H T Click #2 (%) Curiosity Nano &4k
& Curiosity Nano #¥)5i@ 1 Click #ff) Curiosity Nano M4 . 3R E S —ANERLHTH
Curiosity Nano B2 i34 fil =4~ mikroBUS " 18 EL % —4> Xplained Pro #™ B MR 348, 7 ETFR AR
By A
— 4k MikroElektronika Waveform Click #i
Waveform Click #i Hi{5 5 & 4: 4% (AD9833) M FHifids (AD5227) #lpk. Waveform Click 4]k
B e 12 MHz 82555, Hrh @3 IEZ 0% . s 5 iEid SMA ERRIRG, IXHEaae
FH TRl o e 2R 45 . AR IS FH 4 P Waveform Click AR 1/ B =158 it HL IR »
SMA GE/NEL A TR Sk 245
SMA JERL AR — Rk 2 [ A S R A, R AIRET ARSI, RE T [F) A2 28 1 B MU BE 2
B0, SMA ZR45H 1% Waveform Click # A4 B )% Hi 482 3 Curiosity Nano.

5-1 S 7 T seil A B P s
& 5-1. 15 O Ag

Curiosity Nano Base for
Click boards™

—ZadE

.
'

LY ¥ o

: Waveform click

SMA Male Cables Waveform Click
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https://www.microchip.com/en-us/development-tool/ev01e86a
http://ww1.microchip.com/downloads/en/DeviceDoc/Curiosity-Nano-Base-for-Click-boards-User-Guide-50002839B.pdf
https://www.mikroe.com/waveform-click

5.2.

5.3.
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R E
B 5-2 T3 AR 76 0 B T A

& 5-2. iEfF B

4 Curiosity NanoBoard [ 1 w

1]
1]
Mosl i E
1]
MEL PIC18F56Q24 to(0 sl USB
G
\_OE1 ANO CS1 FSN1 ZCD2 OE2 AN1 CS2 FSN2 OE3 AN2 CS3 FSN3 _ ZcD1 )
Signal Signal Signal
Generator 1 Generator 2 Generator 3
Digital Pot 1 Digital Pot 2 Digital Pot 3
Waveform Waveform Waveform
click-1 () click-2 () click3 ()
l Signal-1 l Signal-2 l Signal-3

Curiosity Nano Base For Click Boards™

# PIC18F56Q24 Curiosity Nano #t 3¢ 7Eid H T~ Click #f) Curiosity Nano &4 E.
i H SMA 2 3Kk 2: 45K Waveform Click i 44 H B FH R K ZCD 4 A1 ADCC BB -

56 P Hc s mT LA 2 TR AR PR TN o A5 P 5 H1 SRR ) PR AL I 27 Waveform Click AR ¥ =41
B, CAERBLOT FA) = A FRIR R GERIALTE S48t S P 5t vy A 25 1) 52 AR AR TN BE BT BT R B R
o AR SRR . B, P IR AT BLAEACRAR R R 7 350 2 3 i & SR A7 AT AR R A B 1 00

BRI AL 28 5 PIC18F56Q24 # /L2 [Adi il Curiosity Nano #_E ) USB-UART Hri g 1 #E 473015 .

BAEPLG R E G R
FAFI T T SRS PIC1BFS6Q24 0 HLAY 31 IR 415 .

£ 5-1. 5] B E VELE B
%mlw 31 b

SPI-MOSI Waveform Click # SPI1-MOSI
RC1 SPI-SCK SPI Waveform Click #% SPI1-SCK
RB4 UART RX UART UART2 RX
RB5 UART TX UART UART2 TX
RF3 RGN GPIO Curiosity Nano & _L #1424l
RBO (ZEDE TP ZCD ZCD1 HiA
RC2 [EEPETIDN ZCD ZCD2 @A
RAQ (ZEDE TP ADC % ADC-ANO (1) Waveform Click #% 1 %}
RA1 [EEPREIDN ADC % ADC-AN1 ¥ Waveform Click & 2 %
RA2 [EEPE DN ADC % ADC-AN2 ] Waveform Click #% 3 %t
RA5 SPI-CS1 ChirH) GPIO Waveform Click # 1, AD5227 )ik
RA4 SPI-FSN1 (i) GPIO Waveform Click 4% 1, AD9833 Jyik
RF5 OEN1T CHirH) GPIO Waveform Click 1 1 % i &
RF4 SPI-CS2 (%) GPIO Waveform Click 1% 2, AD5227 frik



% 5-L 5WRE A E (40
binak

RF6
REO
RC6
RF7

@ MICROCHIP

SPI-FSN2 (i)
OEN2 CfirH)
SPI-CS3 CHirHh)
SPI-FSN3 (i)
OEN3 (it

GPIO
GPIO
GPIO
GPIO
GPIO

Waveform Click #z 2, AD9833 Hi%
Waveform Click & 2 % i &
Waveform Click #% 3, AD5227 Hi%
Waveform Click # 3, AD9833 J7it
Waveform Click 4% 3 %t # ¢



6. NS
N [ F5E T PIC18F56Q24 f 5 BT KR, 4 MCC Melody #1 MPLAB X IDE 4 .

SEHL & 4E7E PIC18F56Q24 Curiosity Nano Ff & B _E#AT .

R 2. FATAMERET (SPD . UART. ADCC A1 ZCD %5 MCU #h 5 SEEL =41 R IEAR A6 0 3 it -
Timerd (TMR4) M T4t 1 ms i — RS, HEEANE 1 ms A —k .

Timer2 (TMR2) L& A%E 20 ms A — i i, F TR ZCD A Wiy fa) B it 1e), AT TH S =40

i N5 AH Z 0] BRI AR S
SPI - F £ % Waveform Click /R M E =M EE S, HEEE NFHEI, 6 MHz SPI R4, SPI #E =
2.

UART M- T ML S R B E 2 (8] 13815, HACE Y 230400 BkF#.

ADCC i Al Mt as EEBMAG S (HT0s) , BUEHT=# RMS Rk, JACEA 2 MHz
ADC_CLK (ADCC It .

PIAS ZCD SE A TSI = AR A5 5 Iid % s, HECE NS 5 BRI R

6.1. N AREMF
P 6-1 TR T AR R 28 T O 30 T AR
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& 6-1. N IR AU i RE

Initialization
System
Initialization
<
Y
Is the switch NO Monitor switch press
ressed? ———>»| event for a period of 10s
P ‘ using TMR2
YES

between 50 Hz and 6

Select the signal frequency

Has period
(10s)

0 Hz

elapsed?

- - - - - - — 7 /1

| ZCD and TMR4 ISR |

| ZCD1 interrupt on |
signal 1 rising edge,
[ turn on the TMR2 |
timer

l ZCD2 interrupt on |
| signal 2 rising edge, |
copy the timer TMR4
| value and |
| calculate the time

| Scheduling Tasks |

Read emulator three-
| —>» phase signals using |
| ADCC |
. ! |
| Vrms Calculation |
of L2 phase |
' !
| |

Phase Loss |

4 Set the signal
Initialize the frequency to 50 Hz
Waveform Clicks (Default frequency)
I______________
| N
>
|
| Y
|
Is 1 ms TMR4 YES
| timer interrupt
| triggered?
|
| NO
| N4
| Reload the default
configurations of the | ygg .
| Waveform Clicks to <€—— E thle GOSdt’;me
| generate the elapseds
threephase signal
|
| NO
Y
|
| Process the received Is the
| user command by command receive
calling the emulator from the data
| function visualizer?
|
|
L — — — e ===

R S

Detection
| l l
| |

Phase Reversal |
| Detection

| l |
|

Bind the data as per
| Data streamer protocol |
i |

| Send data string l
| through UART to DV |

_— —_— —_ — —_ — = — 4
- - - - — — — 7 7/

| tMR2 ISR :

|

Increment the |
| Scheduler
[ flag I
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6.2.

6.2.1.

6.2.2.

[ AR
51 L 599 T
AL
AR I 4
BARRZ 48
5 PR
i FLAE I
B LE B 5 4/ R 3%

i)l
144 B S AT B ML LM ORI E A . A S 2% R A8 SPIL ERT#%. UART. ADCC. GPIO 1 ZCD
LR HIANE . REGMVIGEILEE BN R

& 6-1. NN RIC B TE4R{E 2

SPI1 UART2 ADCC TMR2 TMR4 7CD1 R ZCD2

SPI i 4f (6 ig ned SEEER (10 60)  ERFEREHP (500 R ARRER (16 ZCD fiiRg
MHz) (230400) kHz) MHz)
- SPI A ZHERRIAL (00 ADC W4T (2 EREEA G wEngesist F  ZCD i (BT
MHz) IR B ik D TR B kD )
HHEpE 2 fFIEfr (1D KA (1 SENTSEEHEA (20 ERESRE (1 ZiEm AR
kHz) ms) ms) R AED
RARRLZ 45

ZCD AR 2848 T S =415 5 2 MM . PIC18F56Q24 23 EHRAtHiA> ZCD Ahssefl, #EA N
RIS . = HME S0 L1 MR L3 HEREE ZCD A AT I A . ZCD AN B ONER I (5 5
TR A T R L E AR AR T L1 A SR R ORT L3 A I 2 e W (] B N TR
ZCD bR RF 4L WA = AR IR L1 AR L3 AH. i B L1 AR 22 e A L3 A 3 2 o B 1 1) o A 1) 15 TE A
P = ME 5 BT B B T SR R S S M s
RS IS TR BE R T — B AE IE AT R G 2 A R IR B = AE S Z AR T ik

ZAE SN 50 Hz, =HIME S92 [MA7E7E 120°4/H% .

S =15 5%, &1 1/50 =20 ms

2 JJj e 1) 360K BT 7 HIRT [F] 25 20 ms

=S FAETE 120488 I /ME 5 B R] 9 6.66 ms

VE: 4N 60 Hz I, iZ[aIBE A A 5.55 ms.

A9 8 7 VRV SR AR T 515 5 2 (R R IR BRI IR), B L1 5 L2, L2 5 L3 8 L3 5 L1 =6.66 ms

2 = AEE 5 R AEAE 1200 PR ANME 5 1 TR R RS 1R 6.66 ms B, BPRR N IEAE T
o JEIS HRER = AHAE AT I SRR )RR S [ 5 TE A RS 5 P 10 B B T SRAG ) s A e e
Kl 6-2 o T RN R [ A A TR -
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& 6-2. oAl

| Phase Reversal Detection ZCD1 ISR

|

|

|

Initialize Timer |

| | count value to zero,
set ZCD1 Phase |
Reversal flag |

|

|

Is the I
captured time (T) in- |
NO between 3 ms and |
8 ms? YES |—— — — — — — 4
______ -
ZCD2 ISR
\ 4 Y
Set Phase Reversal Clear Phase Reversal
flag (Phase Reversal flag (Phase Reversal Is ZCD1 Phase
Fault detected) Fault not detected) Reversal flag set?

Capture time (T) in
between the two
phases and clear the
ZCD1 phase flag

Append Phase
Reversal flag status
in the Data
Streamer buffer

i i 5

6.2.3. HARKNEHE
RMS L FE I8 PR B 00 R = A IE A 035 5 PP, A0 GRS LR = AR E 305 5 500 BTV 30  A fo
T

ADCC M H Tit% RMS H . PIC18F56Q24 #s ittt (1 10 fir ADC.

Waveform Click H# 4= sIE(E7E OV 5 3.3V Z i B =AM IESZE S . =MES 1 L1 M. L2 AR L3 4#f
HEH: % ADCClIE, ADCC M &R 5 MR 25 H B 725 20U

TR A R, AU R = AR RS2 A5 S 4N T HEAT HUR R, DL ADCC 4\ Vi B 2K
R % 50 Hz A1 60 Hz 23 fE 5 3EAT 35 IRIBRIN KA AR5 (TP B0 h ROX LS RAE ) RMS HLE AR
6-3 4ot 7 BRAH TS APL RS AT IR . THEECH 9 RMS FE S (B T A 0 st A A7
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& 6-3. HAHIRAE K

Append Phase Loss
flag status in the
Data streamer
buffer

r—-——- - - - - - - - - - - -—-=- === |
| Phase Loss
I
! Is the ADCC data I
| timer overflow acquisition
variable count equal to and increase the I
I number of timer over flow |
samples? count by one
| y
I
|
I
|
I
l Calculate L2 phase |
| RMS voltage |
|
I
|
I
|
Is Vrms of !
|
L2 phase I
| equal to |
| zero?
| NO YES !
I
|
I
| Clear Phase Loss flag Set Phase Loss flag |
|
I
|
I
|
I
|
I
|
I

6.24. (EFFEEF
Timerd (TMR4) % 1 ms i —IXAE55RKHAT LU T DjRE:
« MEMEBF=AES
* Vims iHE
BRAR A
SOAF RS
o MRAEECE MR AR R H A
AR 8L AT FH B AT AL 38 R S AR A AE 5 1 B BRIk S . T R =AE S =AM (L1, L2 F
L3) N ADC AMEHISN . #4m FIBCT BdiEiE it USB-UART 5 1 & 3% BIEE rT A%, DU 7E 58l ml
WAL A E AT B =AEE S
HHE IR o = AR AT S R B IR PR AR DA R i DR A e R I P LA
FH PRI DA AT A0 A 25 3% oy 2 Skl os = AH P Rl 2R 1 Dhae . R Hladad USB-UART 42 DM AT 4Lk
AW A, WTITEIZ AT I S8 =ME S 1RE HTEOREAED FAEAL (I TERRAD .
6.2.5. fiEARIIHE
7 B T R 7 A B N R R BT R IR P i 2 o A0 20 A B DL 47 LS Dy e«
P BT ) =S S5
I E R LT AR AT FLER A
T E R L2 MRA A
« EREE K L3 MR BB B
I KA B A L1-L3-L2 ey B R A e
MR P = A AE 5 4 S AT I B AE A B 5 5
It SPI AT R FOKE BT R 0D B A R 2% B Waveform Click #R R BAT 0 AR ThAg .
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B 6-4. )i H AR K

Check UART Rx
<«——_ for command from
Data Visualizer

f77$ 77777777777 I

Emulation function flow |

Loop back to sequential
application flow

‘ Identify the requested
| functionality and
execute

Recover Signal to

> P
original state

Insert L1 Phase Loss

Fault

Insert L2 Phase Loss

Fault

Insert L3 Phase Loss

Fault

Insert Phase
Reversal Fault

6.3. HEPIMEECE
F 6-2 VAL T PIC18F56Q24 . HLA LAE 2544 LA K e B 25 A 40 %

X 6-2. LA HIIMEILE
MCU PIC18F56Q24
MCU 4§ 64 MHz
MCU TAEHJE 3.3V
T P TR E
SPI SPI1
SPI fisf 4 6 MHz
SPI fhit 2
UART UART2
UART J 5% 230400
et TMR2 #1 TMR4
E I 2SI B 500 kHz #1 16 MHz
ADCC I %h 2 MHz
ZCD ZCD1 #1Z2CD2
ZCD ik IR
8 H MPLAB QRS AL B 2% 2E s i 2 2 f 10 CARAY, JRB RS tm NS R . E2AE R, 155 W
9%

6.4. TEFFMEHE MK
# 63 VRNt T () MPLAB X IDE 5 FSEFH R O P 38 17 8 5 TR
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2 6-3. MPLAB % 3%l 13 S 4K (¥ 7 i 28 3R

RS (F 1D RS (F

-00 20631 (31.5%) 453 (11.1%>
-01 17913 (27.3%) 453 (11.1%>
-02 17823 (27.2%)> 453 (11.1%>
-03 15827 (24.3%) 441 (10.8%)
-Os 13849 (21.1%) 441 (10.8%)>

6.5. fFRHR%MHGTA
FEREA N FH A TT R 48 T Microchip i) MPLAB X IDE. 4% 28 Fl AR AL e 2%, DLIR LR AA TG
Ve RS . AR T B A% TR v -

MPLAB X F£:

* MPLAB X IDE v6.20

+ XC8 %i¥4s v2.46

* MPLAB fUBEECEZF (MCC) v5.4.1

*+ Microchip PIC18F-Q &7 3 HF v1.24.430

* Data Visualizer v1.3.1331

e N T IBATEIR, B2k BB SRR TR o ARG BT X B A R A AT I
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https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/compilers
https://packs.download.microchip.com/
https://www.microchip.com/en-us/tools-resources/debug/mplab-data-visualizer

7. EREEMEE
7.1, BAWRE
DA A BRG] 1A PICT18F56Q24 By LS I = AH Fr Ao Il e 1 e B L A
1. ¥ PIC18F56Q24 Curiosity Nano # i \i& HF Click #i ff1 Curiosity Nano %:4% f#) Curiosity Nano #di

T
H: ffiA Curiosity Nano #if, &2 Curiosity Nano R L fAric 5 #E 5 [

2. ¥ =k Waveform Click #i4fi A Curiosity Nano &4 [ =4 mikroBUS #fifl§ Cififli 1. 4fifl 2 Fiddh
#3) .

3. f# ] SMA &R 24K Waveform Click H2F) SMA % Hy 742 B B B 5 L 1/0 B, angk 7-1 Fis.
4. ¥ Waveform Click #ifinth iE$#:3] ADC F1 ZCD %N .

- Waveform Click #% 1 B{E5 1 (QEEHIG——2 () %35 RAO (ADC ANO #iA\) il RC2
(ZCD2 #N)

- Waveform Click 1k 2 {85 2 (Bt ——&a) %3] RA1T (ADC ANT Hi )
%

- Waveform Click 1k 3 M5 5 3 (JEBItE—iE0) EREF] RA2 (ADC AN2 %i\) 1 RBO
(ZCD1 N

5. ffiff] Type-C USB £k45#4 Curiosity Nano HGEB: S| FHL (PO .
. U SRERE AN S, 5 S W AR S
7. EXFEOAHL AN E T mAE, 1S W PIC18F56Q24 Curiosity Nano Hardware User Guide.

2 7-1. mikroBUS 471 15 2L F AL 2 18] (3% B2

Waveform Click 1% 1 %t {5 5 &858 (SMA) RAO F1 RC2
Waveform Click 4z 2 #ith {5 5 %445 (SMA) RA1
Waveform Click 1k 3 %t {5 5 &8 (SMA) RA2 F1 RBO

B 7-1 8o 1 =P A I S B 7 (OB i
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& 7-1. fd [T} PIC18F56Q24 Curiosity Nano % fiE/~ ik B

g
C

MICROCHIP

it

7.2 FEAMAETE
BRI, AR TR 3 TR R BV P TR S D LA S A A s, A Bl
FIPIN

W] AR T TG B I B VAR 8 SO GRS . DU AR SR T 0 B s rT AL 35
H: XA phase-sequence-detection-of-ac-supply Discover 7~ fild . A 1EGNE S, S0
R

ARV A FH S AT A 25 ) DL AR
« AT
.« EMMERR
- TR
- EDE
- &R
- HEHAH A
BRI PRAL AR B AT I DB B
P & 5 473 11 LL 5 Curiosity Nano HUE1E -

24
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1. BEHTIFH AT I LS HIT R & 1, M T HEAZH4TIF MPLAB Data Visualizer, #8)57£ /2l 5
Connections () HEIi+.

2. BIFiZikmi-R I Serial Ports CHRATI) , W1 7-2 fis.

3. KBURRRWE N 230400, AERIENT, 1FIEAERER .

B 7-2. A7 & 0

Workspace: D Clear a Load... H Save *** | Views: [ TimePlot [o] Terminal *** | Protocols: [ES] DVRT Session
E PIC18F56Q24 Curiosity Nano o Dashboard X

DGl
molihs ':1 COM14 Settings

=Ena Baud Rate: 230400

¢  Cennecliens

[ serial Ports Char Length: 8 bits

COM3 [-ZiEa LIiz

Seria Stop Bits: 1 bit

TE B LI 54 1) TR B H 5 B P 2B R B ik 25 DA B SRR 11 -

1. BTIFBER I HIEA, BT R 4T MPLAB Data Visualizer, #&J5 76 = {I#F] Variable
Streamers CHEIEL) EITFR.

2. JBIFZEIR I AR S I Import (S IR, Wik 7-3 Fis.

3. i Import JEIR 5, e E A R R A 0 B Rk A SO T R R AR

25
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& 7-3. PRIk 2%

Workspace:  [1] Clear 7 Load.. [*)Save == | Views: P TimePiot [o]Terminal **+ = Protocols: EE] DVRT Session

@ New... &, Import... Auto-configure Dashboard X

= OpenFile

Lookin: pic18f56q24-phase-sequence-detection-of-ac-suppl... ~ EF"

build
debug
dist

Variable Streamers X

Recent [tems

mec_generated_files
nbproject
m sl

Desktop I |=| data-streamer-config I

Documents

No tem Selected

File name:

Network -
Files of type: | Data Stream (*. txt *.ds) Files

. 26
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B 7-4. Fdlaiiis & AL R

Workspace: [ Clear 77 load.. [*)save *** | Views: P TimePlot [=]Terminal **+ ' Protocols: =] DVRT Session

@' New... .i, Import... Fj_.ﬂ Auto-configure Dashboard X

data- 7 O p g
streamer-
fx config

COM14 on
PIC18F56024 v I >
Curiosity Nano

Wariable Streamers X

) Signal-L1

Ulnt16

Signal-12
(x) 9

Uint1é

) Signal-L3

Uint1é

PhaseRvrsl
Uint3

x)

PL-L1
©
PL-L2
Ulnts

x)

PL-L3
C

e 1o

5E Il RIREC B
PC B AR B 1 DL 7R A R RSO R -

1. EITHEURREGITR, MM T EF2H3TH MPLAB Data Visualizer, X575 2 lj#6.%] Dashboard
Widgets (LCRBUVNERAT) BT .

2. JEIFZIETRIF Rl JE LR Import JE TR, W1k 7-5 Fis.

3. Pl SCERICE DR Load i) #2241, SRR e HE N AL E B SCRIOCH T e B8 42, WK 7-6
Bz
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B 7-5. 5 il (X E AR E

Hvew ¥ O A H

@ OpenFile
Looki: | | picisfseq2s-phase sequence-detection-of-acsuppl... 51 CF BB~
= | build
= | debug

Recentltens | | it
| mec_generated files

B nbproject

Desktop ru custom-dashboard-config

File name: ||

Files of type:  Dashboard (= json, *.db) Files
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B 7-6. INERACERARCAT i R R AR

671.81s 671.82s 671.845 671.95s

steps for Demonstration :-

INPUT SIGNALS ) . a _ ) _
1. In this dashboard there are two sections, one for obtaining the input from user as "INPUT SIGNALS" and one for observing the state of
Recovery Phase Loss Phase Reversal the signals as "OUTPUT STATUS".

L B N EN L

2. THe system starts with 50Hz frequency. For changing the frequency in-between 50Hz abd 60Hz, press the on-board switch after power-
on.

OUTPUT STATUS

Phase Loss
Phase Reversal L1 L2 L3 Frequency

B EEN S59H

3. For phase loss demonstration click L1/ and observe the Phase Loss on the graph.
4. For phase reversal demonstration click PR and observe the Phase Reversal on the graph.

5. After demonstrating any functionality click on RC for recovering the signals and making them in default state.

UL T BRI IE 2 W TR SRR 1/0 & X 2 (8] BT 75 i %
1. MW TFH&EDiF LR PhaseRvrsl #iA .

29
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& 7-7. BB AR

(:1| 1.17: 751.19s

MNone

COM14 on PIC18F56024 Curiosity Mano

COM3

Freq on data-sireamer-config

PL-L1 on data-streamer-config IN PUT SI G NALS
PL-LZ on data-streamer-config

PL-L3 on data-streamer-config

PhaseRvrsl on data-streamer-config

Signal-L1 on data-sireamer-config

Signal-L2 on data-sireamer-config

2. MWRHLETIHEFEMBA . B =R R (PL-1. PL-2 f1 PL-3) EEHITZLE.
& 7-8. it & B AH

Q

Mone

COM14 on PIC18F56024 Curiosity Nano
COM3

Freq on data-sireamer-config

PL-L1 on data-streamer-config

PL-L2 on data-streamer-config
PL-L3 on data-streamer-config
PhaseRvrsl on data-streamer-config

Signal-L1 on data-sireamer-config

Signal-L2 on data-sireamer-config

3. BEHERE O EERRE D ANSEE—ANE O BEANMES AR EE =ANAARRESHA L. 5
COR | S ) 72w = e N O T

@ MICROCHIP
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B 7-9. TR IR ECE S S
Data Axis
-118 1.27k

Signal-L1 on data-strearmer-
config

Signal-L2? on data-streamer-

config

Signal-L3 on data-streamer-
config

() Add Pt

() Add Data Axis

4. TOE kA, T EFEET UART &IEEE 1 8 470 N .
& 7-10. i & FH PN

Q

None

TH1.18s

COM14 on PIC18F56024 Curiosity Mano
COM3

HORC @L1 @L2 @L3 @PR
- — - SO B

73. HFP@mA
AR B T BOE AT AN 2 0 ISR 1 R AT R T ORISR R R A N R TUB 2
N e o i 2 = L
- I%FF RC 2] T ERAH M B S AR B i 2 =AM S
o TE LT AH AN BRAH R -
- JEPE L1 AT E MG S L SR R, BPARF =SS R L A
1E L2 FH b4 N A ff -
- EFR L2 W E ARG S R L2 Bk, RIAEF = ARME S L2 A
© fE L3 AR A A b
- EPE L3 NI MG S L L3 Bk e, BPAR A =SS R L3 A
FN SR e -
- JEFE PR T ARG 5 BB RO R, B =AME 5 BT Ok L1-L3-L2
7-11 BoR T F FAH A 2R 1R P N G T

31
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7.4.

7.5.

B 7-11. AR 1/0 B 1 H O 2 A Nk T

INPUT SIGNALS

Recovery  Phase Loss  Phase RBeversal

ORC @L1 @L2 @L3 @FR

IVAEEE ki
- RAMRA R

- RIFAEIEATI BRSPS . SRR £ TR SRR €, 2R B SOM e S 21 66
o IR R

- N HAEBAT I EERARES . SO TR/R R AT ST S SR 2t LA B SRAH Py R
EANEN

TAESR (Hz) -
- ROR = AE S R
B 7-12 8o 1 T AR e ar D 45 35 10 8 Ay HOIR SRR

B 7-12. ACGRARCET 1 B BT A RS F

OUTPUT STATUS

F'ha_,e Lo=s

Phase Reversal L1 L3 Frequency

B Il B 50 Hz

HERNERE
1. MBS W B A SR AL B U I A I R RN B
2. AT AT AR AL A B o PR A ) B B O T AL AR
3. i Serial Port Connect (& 47us13%E:) 540
4. Hif CuriosityNano #i I/ SWO #2413 8 = AME SR B S @E fR . Fridfe SR B o oo~ 78 € il AR
&g,
JE A A R - OR B S O E s N E 1 T E
6. W HRROGRIR R L1 BOR R i N GAREE, RIZEH =ARE T A L1 15 DA BRI .
7-13 B T EE L1 SR ZAE S URACERR R L1 SR SRR .

[FIFE, Bt b L2 B L3 B ieft v] DASEI N L2 A1 L3 I SRAH SRR, ROZE A AR L 1045 5 LA ELdk
AN B 7-14 R 7-15 735 8o 1 BAT NSRRI =AME 5 MR SRR fa7m HBLEAX
S T

7. JE R SGRA LI PRSI A SO, B = ARG S B SOy L1-L3-L2. & 7-16 &R
T RARFN UL SRR (1 RARIRS TR R o

U
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A 7-13. L1 $AHAI =HEINE 5

E 7-14. 12 S AHI = AN 5

& 7-15. 13 B AHFI =N 5
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B 7-16. FAT SAHEBE I =SNG S

B2EL, HSWH AT,
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8. THI[AI S B BIAR i U

R AS IR R T7 SE T 2 A Sei R, e 6

HE K
AT ZMERARGHAHT R
© T BRI MR ALE F A
EPIER
- E
HVAC #4;
o MWK
© A TR
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9. e
KL ZE R A T3 PIC18F56Q24 B HLIK ZCD. UART. ADCC il i 8% 43 53 ) = AR AE I FL JELAR
RGN FAR AL, pbAh, SCHIEA T dnfaffe ] PIC18F56Q24 Curiosity Nano JF & #. Curiosity Nano
FEAOM Waveform Click #iowt = AH28 it R HEAT SO FNERAE SO Bs i i DA & RMS F &

S5UER ADCC &G 7 AR, AR ZAG I w] DASE ok . SRS . ST SEstiar AR, RN 5 7 5
ADCC MR ITHEE ). 64k, SR HLNE ZCD i n] 548 RUBR AR (R RIDRL AT, (N A SE ki, SR
PEfir b, PIC18F-Q24 H A LK) ZCD AhL S — RIBHUM S8 AN B LA AT, AR & & IR L DL AL
AZ L FEL R SORE R P e 82
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YR My
10. SEEK
* PIC18-Q24 /= &4 1iM, Microchip Technology Inc.
* PIC18F26/45/46/55/56Q24 Data Sheet (DS40002503B) , Microchip Technology Inc., 2023 4

* Curiosity Nano Base for Click boards Hardware User Guide (DS50002839B) , Microchip
Technology Inc., 2019 4F

«  Waveform Click #7571, MikroElectronica d.o.o.
(MPLAB®¥tfs nl ¥4k 25 F F1 46 F5)  (DS50003001E_CN) , Microchip Technology Inc., 2023 4
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https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/8-bit-mcus/pic-mcus/pic18-q24
https://ww1.microchip.com/downloads/aemDocuments/documents/MCU08/ProductDocuments/DataSheets/PIC18F26-45-46-55-56Q24-Microcontroller-Data-Sheet-XLP-DS40002503.pdf
https://www.microchip.com/Developmenttools/ProductDetails/AC164162
https://www.mikroe.com/waveform-click
https://www.microchip.com.cn/newcommunity/Uploads/202404/662f5401601e1.pdf

11.  WH
11.1. (A ES

ARt Microchip ISECE S (MCO A ST AS I 3R

11.1.1. MCCEB
SEH = A A N T8 s 75 TG B LA A
* Timer2 (TMR2)
* Timer4 (TMR4)
UART1
SPI1
s ZCD1
ZCD2
* ADCC
51 R
1. Timer2:

Timer2 fi2 &5 20 ms, LA MFINTOSC_500kHz (Fi40tt A 1:64) 1E AR 2R, BT HERITHFE
T AT TA] 11-1 Bn7T Timer2 BB & .

@ MICROCHIP
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& 11-1. Timer2 BB % 11

2. Timer4:

TMR2 x|

m Register Initialization

| w Software Settings

Custom Mame Timer2

Timer Dependency
Selector THMR2Z

¥ Hardware Settings

Enable Timer ‘

Contrel Made Roll aver pulse w

External Reset
Source

Start/Reset Option  software control d

¥ Timer Clock

Clock Source MFINTOSC_S00KHz v
Enable Clock Sync

Clock Frequency
h

(Hz) 500000
Polarity Rising Edge v
Prescaler 1:64 v

Enable Prescaler
O/P Sync

Postscaler 11 ~

¥ Timer Period

Time Period (s) 0.000128 <= [0.02 <= 0032768

Actual Period (s) 0.020096

¥ |Interrupt Settings

TMR Interrupt
Enable P ‘

Callback Function o
Rate (s)

Timerd it & N 1 ms, LL4 8 RGE et (a8t A 1:64) 1ENREHE,
MEEZEIPIAEE. B 112 BRx7T Timerd BLE 5 0.

FIT TS S A S
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& 11-2. Timer4 FL & % 11

THMR4 x| =

m Register Initialization

| w Software Settings

Custom Mame Timerd

Timer Dependenc
selector ° Y [Tvra hd

¥ Hardware Settings

Enable Timer ‘

Control Mode Roll over pulse v
External Reset

Source

Start/Reset Option | saftware control ~

* Timer Clock

Clock Source FOSC/4 v

Enable Clock Sync

Clock Freguency
v

H2) 16000000
Polarity
Prescaler 1164 -
Enable Prescaler
Q/P Sync
Postscaler 1:4 v
* Timer Period
Time Period (s) 0.000016 <= 0.001 <= 0.004096
Actual Period (s) 0.001008
¥ Interrupt Settings
TME It t
Enable " «
Callback Function 0
Rate ()
3. UART2:
UART2 c & 7y 230400 PkrRIE sevrebib, HIT N S8dE aT AL S 2 Rl s . B 11-3 Bon [
UART2 BCE & 1.

@ MICROCHIP



& 11-3. UART2 iR & % 1

UART2 x| =

| * Configuration Settings

Custom Mame UART2
Requested Baudrate 23400
Calculated Baudrate 231884

Baud Rate Error (%) [0.644

Parity Mone hd
Data Size 8 v
Stop Bits ] v
Flow Contrel Mode | Ngne v

EeAdRi'rrEd Printf to Ensure Redirect to Printf is enabled for only one UART
driver.

* Interrupt Settings |

Interrupt Driven

| ¥ Dependency Selector |

UART PLIB Selector | JaRT2 hd

4. SPI1:
SPI1 it E N 6 MHz AT 2, AT &G SRR, B 11-4 BT SPNREH .
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& 11-4.SPI1 FL & & 1

SPI1 x =1

m Register Initialization

| w Software Settings |

Custom Mame: SPI1

¥ Hardware Settings |

Mode: Host e
SPI Mode: SPI Mode 2 hd
gwtput Data Sampled Middle v
ﬁfgqf;%ﬂ ﬁ_lg}c:k 125000 <= 6000000 <= 32:10°
Actual Clock 5400000

Frequency (Hz)

¥ Interrupt Settings |

Enable SPI Interrupt:  Disabled

* Advanced Settings |

Clock Source e
Selection HFINTOSC hd

¥ Dependency Selection |

SPI Dependency -
Selection sPi

5. ZCD1:
ZCD1 ft & Ao vF LA rp i, A =AM S AEAL. B 11-5 BT ZCD1 BB & K.

& 11-5.zcD1 R B % 1

(D1 = =

m Register Initialization

| ¥ Software Settings

Custom Mame FcD1

[w)

¥ Hardware Settings

Zero Crossing
Detection ‘

Ili_’g?al Eltgr) utput not inverted -

¥ Interrupt Settings

ZCD Interrupt
Enable ‘
Positive Edge

Interrupt ‘

Megative Edge
Intérrupt

6. ZCD2:
ZCD2 BB NS vE ETHER I s, A = AME 5 BAAr. B 11-6 &R T ZCD2 Fu B i .
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& 11-6. ZCD2 B & & 1

(D2 x] o

m Register Initialization

| w Software Settings

Custom Mame ZcD2

| » Hardware Settings

Zero Crossin
Detection ? ‘

lﬁg?alfityoumm not inverted v

¥ Interrupt Settings

ZCD Interrupt
Enable ‘
Positive Edge

Interrupt .

Megative Edge
Interrupt

7. ADCC:
ADCC FL B N A, HT&E =G5 DR EEE nT k28 L EIE S 1HE RMS HE LRSI
MiE. B 11-7 E27T ADCCHRCEH H.
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& 11-7. ADCC it B % 11

8. HIMEEHR:

ADCC x|

m Register Initialization

| w Software Settings

Custom Mame ADCC

™ Hardware Settings

Enable ADC L
Operating Mode Basic_mode
Result Alignment right
Positive Reference | ypp

Megative Reference | y<g

Auto-conversion -
Trigger disabled

Enable Continuous
Operation

Stop on Interrupt ADGO not cleared

Enable Double
Sample

Acquisition Count g <= [100

Acquisition Time 1.563 us

Positive Input

Channel ANAD

== 8191
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B 11-8. 5| AR HfC & 7

Pins = ] =
Pin Interrupt
Location Mame Module Function Direction Custom Start Weak Open Slew Input Advanced Input on

= = = = = Name Analog High Pullup Drain Rate Buffer Buffer Change
16 RE4  UARTZ RXZ input oRe4 [ O ] ] T none ™
17 RES  UARTZ TH2 output | ID_RBS | [ O O O ST~ none ™
40 RC2  ZCD2  ZCDIN input | 10_RC2 O O O ST~ none ¥
3 REO 7CD1 ZCDIN input I0_RBO O O O 5T~ none ™
35 RC1 SPI1 SCK1 infeut | 10RCT | [ O O O 5T~ none ™
34 RCO SPI il input 0RO O O (] (] 5T~ none ™
11 RE3 SPI1 SDO1 output  ID_RB3 = [ O O O ST~ none ™
21 RAD  ADCC Al input | 10_RAD O O O ST~ none ¥
22 RAT ADCC Al input I0_RAT O (] O ST~ none ™
22 RAZ  ADCC bl input I0_RAZ O (] (] T none ™
EE! RAB Pins GPIO input IoRas - [ OJ ] O ST~ none ™
39 RF3 Pins GRIO input  SW O O O ST~ none ™
25 RA4 Pins GPIO output | AD983: [ O O ST~ none ™
26 RA3 Ping GPIO output | AD322T | [ O O ST~ none ™
46 RC4 Pins GPIO output | ADOB3: | O ST~ Standard GP.. ™ none™
48 RCE Pins GPIO output | AD983: O O ST~ none ™
27 RED Pins GPIO output | AD5227 | [ O O ST~

38 RF2 Pins GPIO output | LED O O O O ST~ none ™
12 RF4 Pins GPIO output  AD32Z7 [ O O ST~ none ™
13 RF5 Pins GPIO output WC_CE [l O O Y none ™
14 RFo Pins GPIO output WC_COE O O O ST™ none ¥
15 RF7 Pins GPIO output | WC.OE | [J O O ST~ none ¥

A 11-9. 5| PEASLER X A% & 11

Pin Grid View x
Package: ‘T‘QFPAEV‘ Pin No: ZI‘ZZ‘Z!‘ZG‘ZS‘ZE‘}S‘}Z a‘?llﬂlllllﬁll?llﬂllg zalzslanMM‘w‘z‘-‘ z7‘zs‘zs‘zn 36‘37‘38‘39‘12‘!3‘“‘!5 ‘ ‘ ‘ ‘ ‘ ‘ ‘
PORTA PORTB PORTC PORTD PORTE PORTF PORTW
Module | Function | Direction | 0 |1 |2 |3 |4 |5 |6 [7[0o|1]|2|3[4]|s5[6|7|0[1]|2]2]a 6 lo[1/2]2]4 6fzfo|1]2|2 of1|2]2]|a|s5|6|7]0]|1|2]2|a]5]6]7
Rz input CICCIC NG CICRCNCRC RG] CICCHCECCC)
UARTZ v TX2 output IR NG CHCRCACRC RG]
TXDE2 output GGG CICRCCRC GG
zco2 ZCDIN input a
0sC CLKouT output B
RESET MCLR. input a
zcon ZCDIN input a
skt in/out I G R R GGG
= v |soi input GGG R R R CICACAC R RGO
Dot sutput IR RN RN R RN RN RO
ADGRDA  |output I N I A A N A N A R R N R R N R R R ] CICACIC R C GO
ADGRDE |output I N I A R A A N N A R R N R R MR R R ] GG RGO
ADCC v ANk input A I GG G A R GG CICACIC RGO
UREF- input B
VREF- input B
e ez input I N A A A A A N A R R R R G R R G R RG] CICACIE: IR C G
GPIO output GG I G A A R R R GG N R A NCR IR
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12.  fRAKSE
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