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1 Peructpbl gpna Angular Timer
TABLE 31-2: SUMMARY OF REGISTERS ASSOCIATED WITH THE ANGULAR TIMER MODULE
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 i ]
on page
AT1CC1H — — — — — — CC1<9:8> 489
AT1CC1L CC1<7:0> 489
AT1CCON1 CC1EN p— — CcCc1POL CAP1P — — CC1MODE 487
AT1CCON2 CC2EN — — cc2POL CAP2P — — CC2MODE 487
AT1CCON3 CC3EN = — CC3POL CAP3P — = CC3MODE 487
AT1CLK = = — = = = = CsS0 477
AT1CONO EN PREC PS<1:0> POL — APMOD MODE 475
AT1CON1 — PHP — PRP — MPP ACCS VALID 476
AT1CSEL1 — — = = — CP1S<2:0> 488
AT1CSEL2 —_ —_ —_ —_ —_ CP2S<2:0> 488
AT1CSEL3 — — — — — CP3S<2:0> 488
AT1ERRH ERR<15:8> 486
AT1ERRL ERR<7:0> 486
AT1IEO — — — — = PHSIE MISSIE PERIE 482
AT1IRO — — — — — PHSIF MISSIF PERIF 482
AT1IE1 = — — — — CC3IE CC2IE CC1IE 483
AT1IR1 — = — — = CC3IF CC2IF CC1IF 484
AT1MISSH MISS<15:8> 479
AT1MISSL MISS<7:0> 479
AT1PERH POV PER<14:8> 480
AT1PERL PER<7:0> 480
AT1PHSH — = — - | — [ — [ PHS<9:8> 481
AT1PHSL PHS<7:0> 481
AT1RESH — — — = | — [ — [ RES<9:8> 478
AT1RESL RES<7:0> 478
AT1SIG — — — — | — | SSEL<2:0> a77
AT1STPTH —_ STPT<14:8> A85
AT1STPTL STPT<7:0> 485
PIES TMR3GIE | TMR3IE | TMR5GIE | TMRSIE — AT1IE PID1EIE PID1DIE 110
PIR5 TMR3GIF | TMR3IF | TMR5GIF | TMRSIF — AT1IF PID1EIF PID1DIF 115
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453 Initialize

Enable Ang Tmr

Mode
Ang Tmr Mode

Missing Pulse

vt]x

Clock
() Muttiple Pulse @) Single Pulse Clock Source | FOSC -
() Adaptive (@) Fixed Prescalar :ATICLK -

Max Phase Value 1<| 1 = 1023 | Period Prescalar is reset at start

Expected Pulse 1= 1 <1

Resolution 360.00 deg Input Signal

Resolution Count 1 Active edge @) Rising () Falling

Missing Pulse Delay 2.00 us Signal Selection |ATINPPS pin v

Missing Pulse Count  -500 < 1 = A0 Input Frequency 15.26 Hz <| 1000 | < 500.00 KHz
Set Point 15.26 Hz <| 1000 | < 500.00 KHz Period 500.00 s

Period Count 500
Period Error -0.20 %

Set Point Count 500

Set Point Error 0
Capture/Comparel [ Capture/Compare2 | Capture/Compare3 2L Polarlty' )
Period Active high
Enable Capture/Compare i )
. - Phase Active high ¥
Mode Select () Capture (@ Compare 2 2
) ] Missing Pulse |Active high +
Output Polarity (@) Active High () Active Low
Input Polarity (@) Rising Edge Falling Edge

Input Selection [AT1CAP pin S

Compare Value 0 = 0 < 1023
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TABLE 29-3: SUMMARY OF REGISTERS ASSOCIATED WITH CLCx (continued)

Name Bit7 Bit6 Bit5 Bit4 BIt3 Bit2 Bit1 Bit0 5:%‘:‘;
CLC3GLS1 LC3G2D4T | LC3G2D4N | LC3G2D3T | LC3G2D3N | LC3G2D2T | LC3G2D2N | LC3G2D1T | LC3G2DIN 410
CLC3GLS2 LC3G3D4T | LC3G3D4N | LC3G3D3T | LC3G3D3N | LC3G3D2T | LC3G3D2N | LC3G3D1T | LC3G3DIN 411
CLC3GLS3 LC3G4DAT | LC3G4D4AN | LC3G4D3T | LC3G4D3N | LC3G4D2T | LC3G4D2N | LC3G4D1T | LC3G4DIN 412
CLC3POL LC3POL — — — LC3G4POL | LC3G3POL | LC3G2POL | LC3G1POL 405
CLC3SELO — = LC3D1S<5:0> 406
CLC3SEL1 — — LC3D2S<5:0=> 406
CLC3SEL2 — — LC3D3S<5:0> 406
CLC3SEL3 = — LC3D4S<5:0~> 408
CLCA4CON LC4EN — LC40UT LCAINTP LC4INTN LC4AMODE<2:0> 404
CLC4GLS0 LC4G1D4T | LC4G1D4AN | LC4G1D3T | LC4AGID3N | LC4G1D2T | LC4G1D2N | LC4G1D1T | LC4GIDIN 409
CLC4GLS1 LC4G2D4T | LC4G2D4N | LC4G2D3T | LC4G2D3N | LC4G2D2T | LC4G2D2N | LC4G2D1T | LC4G2DIN 410
CLC4GLS2 LC4G3D4T | LC4G3D4N | LC4G3D3T | LC4G3D3N | LC4G3D2T | LC4G3D2N | LC4G3D1T | LC4G3DIN 411
CLCAGLS3 LC4GA4DAT | LC4G4DAN | LC4G4D3T | LC4G4D3N | LC4G4D2T | LC4G4D2N | LC4G4DIT | LC4G4DIN 412
CLC4POL LC4POL — — — LC4G4POL | LC4G3POL | LC4G2POL | LC4G1POL 405
CLCASELO — = LC4D1S<5:0> 406
CLCASEL1 — = LC4D2S<5:0> 406
CLCA4SEL2 — = LC4D3S<5:0> 406
CLCA4SEL3 — — LC4D4S<5:0> 408
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 64
PIE3 = — CWGIE ZCDIE CLC4IE CLC3IE CLC2IE CLC1IE 108
PIR3 = = CWGIF ZCDIF CLC4IF CLC3IF CLC2IF CLC1IF 13
TRISA = = TRISAS TRISA4 =) TRISA2 TRISAT1 TRISAO 98
TRISB TRISB7 TRISB6 TRISBS TRISB4 — — — — 102
TRISC TRISC7(2) TRISC6(@) TRISCS TRISC4 TRISC3 TRISC2 TRISC1 TRISCO 106
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{3 Tnitialize v| [#)x

[v]Enable cLc [ | Enable Rising Interrupt || Enable Falling Interrupt

Graphical I Manual.

| AND-OR | 0R-XOR | AND | 5-R | D-Fiop | 0R-D | 3-K | D Ltch|

| CLCINO (CLCINOPPS) v

(CLCINO (CLCINOPPS) v —

|CLCINO (CLCINOPPS)

|CLCINO (CLCINOPPS) v .

ip Technology Incorporated. A
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3 TABLE 4-25: 12-BIT PIPELINE A/D CONVERTER REGISTER MAP
g File Name | Addr | Bit15 | Bit14 Bit13 Bit12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bit1 Bit0 R:lc'u
; ADCON1 0500 | ADON - ADSIDL | ADSLP | FORM3 | FORM2 | FORM1 | FORMO | PUMPEN | ADCAL — - — - — PWRLVL | pooo
] ADCON2 0502 | PVCFG1| PVCFGO — NVCFGO — BUFORG r r r r — — — — RFPUMP r 0300
_g! ADCON3 0504 | ADRC - — - SLEN3 | SLENZ | SLEN1 | SLENO | ADCS7 | ADCS6 | ADCSS | ADCS4 | ADCS3 | ADCS2 | ADCS1 | ADCSO | 0000
;1 ADTMRPR | 0506 AJD Trigger Timer Period Value Register 0000
S ADSTATH | 050A — — — — — - — — — — — — — PUMPST | ADREADY | ADBUSY | 0000
i ADSTATL | 0508 - - - o o — — SLov - - f ACCIF SL3IF SL2IF SL1IF SLOIF | 0000
":‘:i ADLOCONH | 051E | ASEN | SLINT1 | SLINTO WM1 WNO CM2 cm1 CM0 | CTMEN r MULCHEN| SAMC4 | SAMC3 | SAMC2 | SAMC1 | SAMCO | 0000
_8 ADLOCONL | 051C| SLEN | SAMP |SLENCLR [SLTSRC4 | SLTSRC3 | SLTSRC2 | SLTSRC1 | SLTSRCO | THSRC — — SLSIZE4 | SLSIZE3 | SLSIZE2 | SLSIZE1 | SLSIZEO | 0000
ADLICONH | 053A | ASEN | SLINT1 | SLINTO WM1 WO cMm2 cm1 CM0 | CTMEN r MULCHEN| SAMC4 | SAMC3 | SAMC2 | SAMC1 | SAMCO | 0000
ADLICONL | 0538 | SLEN | SAMP |SLENCLR [ SLTSRC4 | SLTSRC3 | SLTSRC2 | SLTSRC1 | SLTSRCO [ THSRC - - SLSIZE4 | SLSIZE3 | SLSIZE2 | SLSIZE1 |SLSIZEO | 0000
ADL2CONH | 0556 | ASEN | SLINT1 | SLINTO WM1 WMO CM2 cm1 CM0 | CTMEN r MULCHEN| SAMC4 | SAMC3 | SAMC2 | SAMC1 | SAMCO | 0000
ADL2CONL | 0554 | SLEN | SAMP |SLENCLR | SLTSRC4 | SLTSRC3 | SLTSRC2 | SLTSRC1 | SLTSRCO | THSRC - - SLSIZE4 | SLSIZE3 | SLSIZE2 | SLSIZE1 | SLSIZEO| 0000
ADL3CONH | 0402 | ASEN | SLINT1 | SLINTO WM1 WMO CM2 cm1 CM0 | CTMEN r MULCHEN| SAMC4 | SAMC3 | SAMC2 | SAMC1 | SAMCO | nooo
ADL3CONL | 0400 | SLEN | SAMP |SLENCLR [SLTSRC4 | SLTSRC3 | SLTSRC2 | SLTSRC1 | SLTSRCO [ THSRC — — SLSIZE4 | SLSIZE3 | SLSIZE2 | SLSIZE1 | SLSIZEO | noop
ADLOPTR | 0520 | — ADNEXT<6:0> — — - — — - - — 0000
ADLIPTR [053C| — ADNEXT<6:0> — — - — — — — - 0000
ADL2PTR | 0558 | — ADNEXT<6:0> B - o — — - — - 0000
ADL3PTR | 0404 - ADNEXT<6.0> o - - - - — - — DOOD
ADLOSTAT | 0522 | ADTACT | LBUSY - - - - - B ADTOLY - ADLIF - B - - — 0000
ADL1STAT | 053E | ADTACT | LBUSY - — — - - — ADTOLY — ADLIF - — — — - 0000
ADL2STAT | 055A | ADTACT | LBUSY — — — — - o ADTOLY - ADLIF — - - - — 0000
ADL3STAT | 0406 | ADTACT | LBUSY — - - - — — ADTDLY — ADLIF - - . - — 0000
Legend: — =unimplemented, read as ‘0", r = reserved, do not modify. Reset values are shown in hexadecimal.
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g TABLE 4-25: 12-BIT PIPELINE A/D CONVERTER REGISTER MAP (CONTINUED)
g File Name | Addr | Bit15 | Bit14 Bit13 Bit12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit6 BitS Bit4 Bit3 Bit2 Bit1 Bit0 R::h
g ADTBLO 0300 | UCTMU | DIFF — — — — — — — ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | ooao
'g ADTBL1 0302 | UCTMU | DIFF - — — - - - — ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
e ADTBL2 0304 | UCTMU | DIFF — — — - —_ - — ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
2 ADTBL3 0306 | UCTMU | DIFF - — - — — - - ADCH6 | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBL4 0308 | UCTMU | DIFF - - - - - - - ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBLS 030A | UCTMU | DIFF - - - - - - - ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBLG 030C | UCTMU | DIFF -— -— — — — -— — ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBL7 030E | UCTMU | DIFF - - - - - -_ - ADCHE | ADCHS | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBLS 0310 | UCTMU | DIFF - - - -_— -_— -_ - ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBLY 0312 | UCTMU | DIFF - - - - - - - ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBL10 0314 | UCTMU | DIFF - - —_ - - - —_ ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | nooo
ADTBL11 0316 | UCTMU | DIFF — - - - — - —_ ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBL12 0318 | UCTMU | DIFF — — — — — - — ADCHB | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBL13 | 031A | UCTMU | DIFF - - -_— - - - - ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0ooo
ADTBL14 | 031C | UCTMU | DIFF - - —_ — - - —_ ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | nooo
ADTBL15 031E | UCTMU DIFF — S _ _ _ -_ _— ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | oooo
ADTBL16 0320 | UCTMU | DIFF — — — — — - — ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
ADTBL17 0322 | UCTMU | DIFF — — — — — — — ADCH6 | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | nooo
ADTBL18 0324 | UCTMU | DIFF — — — — — — — ADCH6 | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | nooo
ADTBL19 0326 | UCTMU DIFF — —_ - _ _ —_ —_ ADCH6 | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | nooo
ADTBL20 0328 | UCTMU | DIFF — - —_ — — - — ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0ooo
ADTBL21 032A | UCTMU | DIFF _ - —_ — — — —_ ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0ooo
ADTBL22 |032C | UCTMU | DIFF — — — — — — —_ ADCHG | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
e ADTBL23 032E | UCTMU DIFF — — — — — - — ADCH6 | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | ooao
§ ADTBL24 0330 | UCTMU | DIFF — — — — — - — ADCH6 | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
3 ADTBL25 0332 | UCTMU | DIFF — — —_ - — — —_ ADCHB | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
g ADTBL26 0334 | UCTMU | DIFF — — — — — — — ADCH6 | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
< ADTBL27 0336 | UCTMU DIFF — — - —_ - - — ADCHE | ADCHS5 ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | nooo
g ADTBLZ8 0338 | UCTMU DIFF — —_ — -_— —_ - -— ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
=4 ADTBL29 | 033A | UCTMU | DIFF — — — — — — — ADCH6 | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
- ADTBL30 | 033C | UCTMU | DIFF — — - - — — — ADCHE | ADCH5 | ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
% ADTBL31 033E | UCTMU DIFF — — — _— — - — ADCHE | ADCHS5 ADCH4 | ADCH3 | ADCH2 | ADCH1 | ADCHO | 0000
g Legend: — =unimplemented, read as '0°; r = reserved, do nol modify. Reset values are shown in hexadecimal,
H
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g TABLE 4-25: 12-BIT PIPELINE A/D CONVERTER REGISTER MAP (CONTINUED)
g FileName | Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit9 Bit8 Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 a;"“
w
g ACCONH | 050E| — — - - — — - - ACEN | ACIE - - — — - — | o000
: ACCONL |o0soc| — — | TBLSELS | TBLSEL4 | TBLSEL3 | TBLSEL2 | TBLSEL1 | TBLSELO | COUNT7 |COUNTE| COUNTS | COUNT4 | COUNT3 | COUNT2 | COUNT1 |COUNTO| noao
g ACRESH | 0512 A/D Accumulation High Result Register (bits<31-16>) 0000
2 ACRESL | 0510 AID Accumulation Low Result Register (bits<15-0>) 0000
ADCHITH | 0516 CHH<31:16> 0000
ADCHITL 0514 CHH<15:0> 0000
ADTHOH 0526 TH<15:0> 0000
ADTHOL 0524 TH<15:0> 0000
ADTH1H 0542 TH<15:.0> 0000
ADTH1L 0540 TH<15:0> 0000
ADTHZH 055E TH<15:0> 0000
ADTH2L 055C TH<15:.0> 0000
ADTH3H | 040A TH<15:0> 0000
ADTH3L 0408 TH<15:0> 0000
aoomsews{osze| — | — | — | — | = | — | = — ] = ] = = = — = MSEL<49:48> | 0000
ADLOMSELZ | 052C MSEL<47:32> 0000
ADLOMSEL1 | 0524 MSEL<31:16> 0000
ADLOMSELO| 0528 | MSEL15 | — — - - - = — - - - - - — — | = o000
ADLIMSEL3| 054A | — - - - — - — — — — - - — — MSEL<49:48> | 0000
ADLIMSELZ | 0548 MSEL<47:32> 0000
ADLIMSEL1 | 0546 MSEL<31:16> 0000
ADLIMSELO| 0544 [MSEL1S [  — — — - — — — — — — — - - — | = ]oooo
ADL2MSEL3| 0568 | — = = = = = = = = = — = = = MSEL<49:48> | 0000
8 ADL2MSEL2 | 0564 MSEL<47:32> 0000
§ ADL2MSEL1 | 0562 MSEL<31:16> 0000
® ADL2MSELO| 0560 [ MSEL15| — - - - - — - - - — — - - — | — |oowo
g ADLIMSEL3| 0412 | — = — = = = = = = = = = = = MSEL<49:48> | 0000
= ADL3MSELZ| 0410 MSEL<47:32> 0000
8 ADL3MSEL1| 040E MSEL<31:16> 0000
g apLamseto|odoc [msets| — | — | — | — | — | — | = | = | — - — — — — | — oo
o Legend: — = unimplemented, read as '0’; r = reserved, do not modify. Reset values are shown in hexadecmal.
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g TABLE 4-25: 12-BIT PIPELINE A/D CONVERTER REGISTER MAP (CONTINUED)
=3
E FileName |Addr| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit0 m‘:"“
g ADRESO | 0340 AJD Result Register 0 000
% ADRES1 | 0342 AID Result Register 1 0000
§ ADRES2 | 0344 AD Result Register 2 0000
o ADRES3 | 0346 AD Result Register 3 0000
g ADRES4 | 0348 A/D Result Register 4 0000
2 ADRES5 | 034A AID Result Registor § 0000
2 ADRES6 | 034C AID Result Register 6 0000
;—! ADREST | 034E AD Result Register 7 2000
; ADRES8 | 0350 AD Result Register 8 0000
ADRES9 | 0352 A/D Result Register 9 0000
ADRES10 | 0354 A/D Result Register 10 0000
ADRES11 0356 AD Result Register 11 0000
ADRES12 | 0358 A/D Result Register 12 0000
ADRES13 | 035A A/D Result Register 13 0000
ADRES14 | 035C AJD Result Register 14 0000
ADRES15 | 035E AD Result Register 15 0000
ADRES16 | 0360 AD Result Register 16 0000
ADRES17 | 0362 A/D Result Register 17 0000
ADRES18 | 0364 A/D Result Register 18 0000
ADRES19 | 0366 A/D Resut Register 19 0000
ADRES20 | 0368 A/D Result Register 20 0000
ADRES21 | 036A A/D Result Register 21 0000
ADRES22 | 036C AD Result Register 22 0000
ADRES23 | 036E A/D Result Register 23 0000
ADRES24 | 0370 AD Result Register 24 0000
ADRES25 | 0372 AD Result Register 25 0000
ADRES26 | 0374 AD Resuit Register 26 0000
ADRES27 | 0376 A/D Result Register 27 0ao
74 ADRES28 | 0378 A/D Result Register 28 0000
g ADRES29 | 037A AD Result Register 20 0000
2 ADRES30 | 037C A/D Result Register 30 0000
g ADRES31 | 037E A/D Result Register 31 0000
g Legend: — = unimplemented, read as '0’; r = reserved, do nol modify. Resel values are shown in hexadecmal,
("]
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é £5% Initialize -~ [+]= =
% Enable Pipeline ADC
=]
= ADC Clock
— : . . .
é Conversion Clock Source: FOSC/2 Output Format: Integer, Raw Data « |
a = - r -
Clock Prescalar: 1 - Positive Voltage Ref: AVDD =)
Sample time TAD : 5.0E-7s Negative Voltage Ref: lAVSS -
Clock Frequency : 2,000,000 Hz

Sample List and Table Setting

Sample List Setup
[#] Enable Sample List 0  [[] Enable Sample List 1 i [¥] Enable Sample List 2 ["] Enable Sample List 3
[T] Enable AutoScan Enable AutoScan Enable AutoScan:
Charge time: :0 - Charge time: | Charge time: :0 - Charge time: o -
Conversion Trigger: Ma'lud Trigg... w Conversion Trigger: vManuaI Trigg... — ] Conversion Trigger: Ma'ud Trigg... w Conversion Trigger: -Manual Trigg... -« ]
Sample List Size: [a ~| || sample Listsize: E = Sample List Size: [ - Sample List Size: (1 ~ | L
Periodic Timer: Ox0 = |Ox0 = OxFFFF

Channel Selection Table:

Sample List Name Table Register Differential Enable Single Channel Differential Channel
Sample List 0 | ADTBLO | |Gl [ = | =
Sample List 2 | ADTBL1 | =1 | - | =

[¥] Enable Accumulator
Counter: o= 0 = 255

Table Register Select: aDTBLO |

[[] Enable ADC Interrupt o
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1 PacwwumpeHa nopgaoepxka nepudgepun: AT
(yrnosoun tanmep), PID, MATHACC, SMT,
HLT, CRC n Scan, DMA, KOHBENEPHbLIN U
HOenbta Curma ALLIT.
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| TO O I S —> PI u g i n S Debug Team ‘[Tools]_\ﬁidow Help

Licenses 4

B
|L<L

Add to Favorites

Templates
DTDs and XML Schemas

Plugins

Options

1 BbiOpaTtb BKnagky Available Plugins
& Plugins

Updates | Available Plugins (15) | Downloaded (1) | Installed (25) | Settings

[ RelondCataey |
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® 3 Plugins
: blopPaATb MPLAB e
s
L] Instal  Name Categor Source
- e = ' MPLAB® Code Configurator
O e O n I r a O r ] SEGGER llink Probe MPLAB Plugin @ A
| dsPICFiiter Designer MPLAB Plugin ] ‘Community Contributed Plugin -
u [ omc MPLAB Plugin a8 L] i 4 .
[ peuint MPLAB Plugin Il Version: 2.25.2 3
[C] MPLAB® Harmony Configurator MPLAB Plugin & Author: Microchip Technology Inc.
[ Power Monitor MPLAB Plugin 7] Date: 6/18/15
[] ©rviewer MPLAB Plugin & Source: Microchip Pluging
] MPLABX KeeLog Plugin MPLAB Plugin m Homepage: http: /fwww.microchip. com/mec
[F]  Code Profiing (Trial Version) MPLAB Plugin & |=
ECAN Bit Rate Calculator MPLAB Plugin 77 Plugin Description
Ap Lmer R MPLAB Plugin The MPLAB® Code Configurator (MCC) generates seamless easy to understand C code
o 5 - that's inserted into your project. It enables, configures and utilizes a rich set of
Digital Cwmw Design Tool P1... MPLAB Plugin W peripherals across a select list of devices. It's integrated into MPLAB X (IDE) to provide
MemoryStarterkit MPLAB Plugin 7] a very powerful and extremely easy to use development platform.
dsPICWorks MPLAB Plugin (77
Plugin Update Services MPLAB Plugin &
RTOS Viewer (FreeRTOS) MPLAB Plugin @ System requirements
Path Todls NetbeansPlogn @ @ MPLAB X: v2.35 or v3.00
[]  spedal copyfpaste Netbeans Plugin @ @ XC8: v1.34
[ Quick File Choaser Netbeans Plugin & ®XC16: v1.24
Vs Netbeans Plugin & - -
0 PO4YNTATb U e

Cornacurbcs ¢ -
N HaXXaTb Ha Install T e e e s

Plugins: MPLAB® Code Configurator [2.25.2] -
Copyright (C) [2012-2015] Microchip Technology Inc. and its subsidiaries (Microchip). -
All rights reserved,

[

You are permitted to use the accompanying software and its derivatives with Microchip products.

I See the Microchip license agreement accompanying this software for additional info regarding your
I e p e3 a n y c M I b rights and obligations.

MICROCHIP SOFTWARE AND DOCUMENTATION ARE PROVIDED "AS IS” WITHOUT WARRANTY OF  +

[¥]1 accept the terms in all of the license agreemen!
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1 YCTaHOBIJIeHHbIe niarnHbl MOXHO
aBTOMaTU4YeCKUN NpPOBepPATb, Hanpumep,
npu Kaxxaom 3anycke

3 Plugins ﬁ
Updates] Available Plugins (21)[ Downloaded [ Installed (26)| Settings |
Configuration of Update Centers:
[ <
| Active Name ’| Microchip Plugins [ Edit ] [ Remove ] ‘
v Microchip Plugins
| @@ Microchip Third Party Plugins Last Check: 6/16/15 11:37 PM
v 4y Microchip v2.30 Plugins URL: http://ww1.microchip.com/downloads/mplab/X/plugins/updates.xml
Add
Automatically Check for Updates
Check Interval: Every Startup = [ Proxy Settings ]
vanced
ared directories
[ Close ] [ Help l

© 2015 Microchip Technology Incorporated. All Ri 09 M
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MCC MmeeT 3 OCHOBHbIX obnacrteun

Resource Area Composer Area Pin Manager Area

File Edit View Mavigate Source Refactor Run Debug feam lools Window Help

?_w‘@b@ Ii-m @ efautt ﬂ:ﬁ*'%'%i\{ﬂ B - | reion |

novzdcc : W:0x0:bank0

— E—
[ Projects | Classes |:M.. @ |: Services |:Files StartPage = mm@mc«-ﬁaw % Eimm ] [ERE2] ) @lm?us@coﬂecmmurﬂor Pin Manager [
[Froject Resources —_— RS ] B
E]‘ ) 4443424140293837383534
| & scecsdonsi e a2
| Pin  No. Output StartHigh WPUE IOCP IOCN Custom Name
g |7 | Lo | 1 | emos
&
@] MicrRocHIP
Iﬁ PIC18LF45K22 5
0
1 2
121314151817181920 2122
Q, [search for modues... B £
Device Resources - PICIBLF4SK22 b
S av
Package TQFP44 ~ | | ReversePinOrder |
1920 2122 23243130 8 9 10 11 14 15 16 17 32
PORTAY PORTBY
Module Function 0423 415|620 ]2]8 45620
: labi_8bit [Main] - Navigator : lab1_8bit -Dashboard @ &
2 |"a leb1_sbit
@7
G PICIBLFaSK22
= - 88 Checksum: 0x83D4
= - Compler Tookchain
= E,; Production Image : XC8 (v1.20) (C:\Program Fies (x86) Vi
] U Optimization: +speed
- (@ Memory
bols disabled, Click to Enable L
(& Data 1536 (0x600) bytes i
(& Program 32768 (0x8000) bytes < | ] L2
%4 Debug Tool
© Picats : Configuration Bits
=i Nehiin Resnurces 2 1
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MCC Module Composer Area

StartPage % | MPLAB® Code Configurator .
Generate Cods \ [ << Resources ][ Pin Manager >> ]

- Select which driver vM a =
Generate Code

Embedded Options
Resources and
MCC Homepage/ Pin Manager
MCC Forum Shortcuts

Information Overlay

@EOE

<- Select the driver for the hardware peripheral you want from here
You can use Ctrl+F to search for a desired driver
Example Search for PWM
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MCC Resource Area

: Classes i M. StartPage % | MPLAB® Code Configurator 3 | (] main.c |
(L) System Generate Code
5% er10::6PI0 1o
() TMR1:Timer E] %: rSelected pins: 1
S| |Pn MNo. Output Starthigh WPUE IOCP IOCN Custom Name
& Ro7 s | @] @ | | | jeops

Q ‘search for modules... X

Comparator
DAC

EUSART

SRLatch
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¥
&
H
5
o
&
g
§
§
]
?

Kroject Resources =
) st Generate Code
5% 6PI0:GPIO (x|
() TMR1:Timer E] rSelected pins: 1
Pin No. Output StartHigh WPUE IOCP IOCN Custom Name
Ro7 |s | @ | [ | | | |eoos

8

{#}{+} @

Cccp
Comparator
DAC

ECCP
EUSART

k-1t

HLVD
MSSP
Memory
SRLatch
Timer

[ R e R e R L R e e e L R

QOME ) Y M ElP

(L, Search for modules...

« ') i GPIO::GPIO

\ Pecypchbl npoekTa

Project Resources

Pecypcbl MK

/ Device Resources
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1 System Module anga 8 out MK

: Projects |: MPLAB® Code Confi.. @ || StartPage | MPLAB® Code Configurator 1|
Project Resources
L) evst Generate Code (2)
& ‘G’IO::GPI(\ E] £ 252 Initize - =
2 .
E =l Clock:
@ Current dock: 1.0 MHz
@ System Clock Select [FOSC |
E L d
Frequency Select

Internal Clock: | 1MHz_HFINTOSC/16.  + |

Tekywue
yCTaHOBKMU

" ' Compiler Tookchain

LT SRR MY R AT

© [T software PLL Enabled
Q Search for modules. .. [J:t} Qi&ard'lforfuse...
Device Resources - PIC18LF45K22 Generate Configuration Bits
o A0C
£° CCP [=-CONFIGIH ] )
Jul Comparator @#-Internal External Oscillator Switchover bit [IESO
o+ DAC (#}-4X PLL Enable [PLLCFG OFF]
G ECCP (&} Primary clock enable bit [PRICLKEN OFF]
= EUsART (#-Oscillator Selection bits [FOSC INTIO67]
FVR (#}-Fail-Safe Clock Monitor Enable bit [FCMEN OFF]
—
[+ CONFIG2L
/— H\WD
8, Mssp (¥ CONFIG2H
GG Memory (- CONFIG3H
{) SRLatch [+ -CONFIG4L
B0 Timer (¥ CONFIGSL
[+ CONFIG5H
[+ CONFIGEL
[+ CONFIG6H
[#-CONFIG7L
[+-CONFIG7H
: Navigator : lab1_8bit - Dashboard @ ®
&2 [% lab1_sbit
=] @ Device
Q| @ PICIBLF45K22
= - 88 Checksum: 0x83D4
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1 System module anga 16 6ut MK

File Edit View Navigate Source Refactor Run Debug Team Tools Window Help

B D e AT 32298

PC: 0x0 l |dcnovzcoabsab[PD

iProj.. |:Files [iClasses |iServ.. | @ [ilabt_t.. || StartPage m| MPLAB® Code Configurator |
’roject Resources
'L System _\ Generate Code (2)

§| | = clock

'd

&

(5] 8,000,000 Hz |FRC Osdilator (8 MHz) {2«5«;& TeKyLU‘Me

4,000,000 Hz [1:2  +|FRCPostscalar

'l-l

5

YCTaHOBKM

[] 4 x PLL (4 - 8MHz input frequency)

4,000,000 Hz Fosc
2,000,000 | Hz Fosc/2

[] Use OSCO/CLKO as CLKO (Fosc/2)

Use Seconday Osdllator (31,000 - 33,000 kHz) 31,000

[T] Enable Clock Switching
| Enable Fail-Safe Monitor

(@ 1CD

- Watchdog
r# Others

Q, 'search for modules... ] Generate Configuration Bits

Device Resources - PIC24F1128GA310

@Ay ADC

{ e

{) om

lul Comparator

@-{) Ext_Interrupt

5 er0

& 1€
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1 Bbibop moayna B Pecypcax

KoHTponnepa

1 [lepeBoauT aToT
MOoAyIb B 00NacTb
PecypcoB npoeKkTa

: MPLAB® Code Configurator Resources
Project Resources

- System
5 GPIO:GPIO

=~

Q, |search for modules...

Device Resources - PIC18LF45K22
#-4Ry ADC
i CCP
+-4gl Comparator
- DAC
t-v" ECCP
+-(=) EUSART
t-— FVR
\:\

! Ste
GPIO::GPIO
T D

>
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: MPLAB® Code Configurator Pin Manager

I I DDIDIDAA
OOoO9ooDoOOO0
@O EWN SO WN =

4443424140393837383534
L] 33

ON

1 Bup Kopnyca

re7 1
R0+ [l 2
=05 [l 2
RD& 4
LED_Ds [ 5
vss [l e
voo [l 7 MicrRocHIP
REO 8 PIC18LF45K22
RE1 9
re2 [l 10
B3 [l 11
K 121314151617 1819202122
SEFgEREERER
x

U3IMEHUTDb P a—

m

Module Function (o 5 060 G W00 6 U NN B Mo N 6 B ) e S B

1 TabnuyHbIN BUAO

PORTAY PORTBY

19 20 21 22 23 2431 30 8 9 10 11 14 15 16 17 32 35 36 37 42 43 #4 1

PORTCY

S |6 |Z|0 (L2 3| 45|67
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1 JJocTynHble BbIBOAbLI

1 Acnonb3yemble

44 43 42 41 40 39 38 37 38 35 34

RC7 1@ a3 NC
RD< 2 32 RCO
RD5 3 21 RASE
HensmeHHble B -
LEDss 5 29 VSS
\ vss [l & ® 2s [ voo
(c M CTe M H bl e) voo [l 7 MicrRocHIP 27 Il RE2
RBO 8 PIC18LF45K22 268 RE1
RB1 9 25 REOQ
RB2 10 24 RAS
RB3 11 23 | RAZ

KoHdourypupy-

121314151617 18 1920 21 22

eMbieé CUCTEeMHbIE

ip Technology Incorporated. All Rights R
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1 Knuk Ha oTKpbITOM
3aMKe coukcupyet
NMUH Ha BbIOpPaHHOW
nepudgepumn

19|20 21| 22| 23| 24|31|30| 8 | 9| 10| 11| 14| 15

PORTAY PORTBY

2| 3| 4|5

1 3adpmKcupoBaHHbIE
BbIBOAb
MEHSAIOT LuBeT C
CUHEero Ha 3eJieHbIn

19/ 20 21 22/ 23/ 24/31/30| 8| 9| 10| 11| 14| 15
PORTAY PORTBY

ZUIESIESES
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1 [lokasbiBaeT BCe BbiBOAbLI AOCTYNHbIe ANA
nepudgepumn

19 20 21 22 23 24 31 30 8 9 10 11 14 15 16 17 32 35 36 37 42 43 44 1

PORTAY PORTBY PORTCY

Modu Factr——TUT I 2| 3| 4| 5| 6| 72|0|1|2]|3[4|8|6] 7|02 4567
GPI0O | I/O

1 JlocTynHO CKpbITUE N pa3BepTbiBaHME NOPTOB
/ v

PORTD ¥ PORTEY

Module Function 0,1, 2|3\ 4|5|6|7|0|1|2,3

G0 | 1o e B R B R R R R R R R E R REEE
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1 lMpaBbIn KNUK no3BoONAeT
Hane4yaTaTb/3KCcnopTupoBaTb KapTUHKY

to customize the look of
your Pin Manager and
Print/Export the contents

1 U3meHeHHue nopsigka

AW
Package TQFP44 v | Rev
19 20 21 22 23 24 31 30 8 9 10 11 14 15 16 17 32 35 36 37 42
A PORTAY PORTBY PORTCY
Module Funch‘on(01234567 1| 2|3|4|5|6|7|0[1]2| 3|4
I0 |  1/0 :

© 2015 Microchip Technology Incorporated. All Ri

09 M

Right mouse click in the —
Pin Manager gives options

MICROCHIP O 63 O p ‘ M C C

Package :TQFP‘H v [ Reverse Pin Order ]

Invert Split Panes
Divider

21 22 23 24 31 30 8

PORTAY
Print L
Module ’2345670

— Export
CIC I ——

“Click”

AV
Package TOFP44 v | | Reve
30 31 24 23 22 21 20 19 17 16 15 14 11 10 9 8 1 44 43 42 37
PORTB ¥ PORTC ¥
Module Function Z::61lu5 4320 (30 O < 0 SO T - I 3 <
GPI0 [ 1/0
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1 Bbibop moaynsa, Hanpumep GPIO, otobpaxaeT
KOHdUrypupoBaHme MoAyrnAa B OKHe pepakTopa

: Projects
Project Resources

: MPLAB® Code Configur... @ ] _

L System
¥ *GPI0:GPIO

BbiOpaTb
GPIO:GPIO

Q Search for modules...

Device Resources - PIC 18LF45K22
+5y BY
+-<%" CCP

Comparator

DAC

ECCP

EUSART

FVR

+

TaiiE

Start Page % | MPLAB® Code Configurator %|

Generate Code (2)

o

E -Selected pins: 4

s Pin  No. futpu rt H§gh WPUE |IOCP | IOCN Custom Name

& [Re0_Js @ w7 | | fro_reo

| [RAO_[19 v ] [1o_RAD

& el P [ [o_rB1

&) RB2 |10 ‘ i [ro_rs2

W \
PenakTtupoBaHue

KOHc(purypauumm

. © 2015 Microchip Technology Incorporated. All Riﬂhﬁ Reuog MCC
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1 ®PyHKUuun Bxoa, Bbixoa, noaTaXka
MOTyT BblOMpaTbCA UHAMBUAYaribHO

ﬁSdECtEde:S
Pin  No. Output StartHigh WPUE IOCP IOCN Custom Name

RD7 5 [} LED_D8

RA2 |21 ] 10_RA2
RA4 |23 ] 10_RA4
RA7 |30 @ 10_RA7
RB1 |9 ] @] 10_RB1

1 Unu rpynnon

-Selected pins: 5

Pin No. Output StartHigh WPUE IOCP IOCN Custom Name
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1 MNMopTbl MOXHO MMEHOBAaTb

StartPage | MPLAB® Code Configurator | [L12][ZJ =] |: mpLAB® Code Configurator Pin Manag
Generate Code (2) [ << Resources ] [ Pin Manager >> ]
o
E rSelected pins: 4
& Pin  No. Output StartHigh WPUE IOCP I
E RBO |8 z 1344342 41403938372835 3433
@ RAD |18 F @ - 5 o
RB1 |9 ] Jlo_RB1 3 31
RBZ |10 | [ I [io_rE2 4 %0
; >
1
wy e 28
7 MicROCHIR 7

PIC18LF45K22 26
25
24
23
121314151617 18 1920 21 22

1K
Kl
] 1
1

Fs 4

raciage 1074

19,2021 22 23 24 31 30 8 9 10 11 14 15 16 17 32 35

PORTAY PORTBY

Module (7= ey TR (A U 5 W 34 S S - R34 0 T O 5 I 4 RC, T -0 IS A A 1 8
lI0 [ 10

LED1
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1 YacTtb 3: 3HaKOMCTBO C HE3aBUCUMOM OT
aapa nepudepuen. Ucnonb3zosaHmne MCC

1 Lab 1
1 Lab 2
1 Lab 3

© 2015 Microchip Technology Incorporated. All Rights Re
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M
oloioo byaoem ncnonb3oBaTb

Ha npakTu4yeckux
3aHATUAX byaem

ncnonb3oBaTb
1 Curiosity el ip—
1 Part Number: ~ FeS-RERERREimEs

DM164137

1 PIC16F1619
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JIlornyeckue A4yenkn

Configurable Logic Cell (CLC)
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Lab 1: PIC16F1619

MepuaHue cBetognoaom des
yyacTua sgpa
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1 CLC ato nepudepusa c
KOHbUrypmpyembiMmu 6a3oBbiMMU
FIOTMYeCKUMM 3NIeMeHTaMm

1 KombuHaumoHHasa noruka

1 Tpurrepbl (s 5o _ED“}E_Q‘_I%DJ

1 3allenku — Al —
1 D,
— IR

1 T'nbkoe coeanHeHne ¢ BHYTPEHHUMM
N BHELWWHUMW CUrHanamu

¢ 1%09 MCC i
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1 B3aummopeuncrtBue ogHou nepudepun ¢ gpyrom
WU CUTrHanamm, KotTopble pacLlunpsioT
BO3MOXHOCTU MUKPOKOHTpoOnepa

I YMeHblUeHune Yyucrna KOMNoHeHTOB U Nno
[r1

1 BbbicTpasa n acMHXpOHHasA
peakuus

1 PyHKUMOHMpPOBaAHUE
He 3aBUCUT OT A4pa

1 PaboTaroT B SLEEP

© 2015 Microchip Technology Incorporated. All Rights Reserved. v 1%09 MCC




N
MICROCHIP BO3MO)KHOCTM CLC

MASTERs 2015

1 Jlormyeckum 6nok ¢ 4 Bxogamu, 1 BbIXOAOM

1 Kaxabin 610K MOXeT ObITh:
1 AND-OR
1 OR-XOR
1 AND
1 S-R Latch
1 D-Flipflop
1 ORinto D-Flipflop
1 J-K Flipflop -
1 D-Latch B——

1  Bxoabl HazHa4vyarTCA NOYTU OT NOOOU nepmbepvm\u\
noptoB B/B /

1  BbIxoabl Ha3Ha4YarTCA Ha BXOAbl ynpaBrieHUus
nepudepmen unu donbwmnHcTBO BbiBOoAoB MK.

© 2015 Microchip Technology Incorporated. All Rights Reserved. v %%09 mCcC
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1 Kak nepuoan4vyeckm MeHATb APKOCTb
cBetToamopna 6e3 yyactua agpa?

 Oea WM c yyTb pa3HoOu YacToTOMU
nogaem Ha normvyeckuum anemeHt XOR.

1 PesynbTaTt = AnNUTEenbHOCTb UMNYJLCOB
MoA4ynupoBaHa pa3HOCTHOM YacTOTOMN

01 | Chl

02 Ch2

00 Ch1 XORCh2
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1 Co3pagum npoekt B MPLAB® X IDE
1 YctaHaBnuBaem MCC Plugin

1 3apgaeM KoHdurypauuro, reHepaTop,
Tanmepa, UM, CLC

1 NeHepupyem Koa

| ted. All Rights Reserved. v 1%09 MCC - . - ._. -ﬁ“ ii
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WB.0.0 Ua— MPLAB® Code Configurator - Editor
MPLAB® Code Configurator R~ [l wpLaso Code Coniuraror © |
Project Resources [ Generate Code (2) ] [ << Resources ] [ Pin Manager >> ]

(L) System

® TMR2::\ ; 55 | Initialize v x| |

“‘Yi PWM3::PWM @

%) PWM4:PWM || [1% Sleck

)] TMR4::Timer ()| | Current clock: 500.0 KHz

h CLC1:CLC o System Clock Select | INTOSC  +

- Frequency Select
™
Q IsearCh for modules... I Internal Clock: [ 500KHz_MF :]
Device Resources - PIC16F1619
Software PLL Enabled

» & ADC 00

» O AT

> Lo CCP Q ISearch for fuse...

» 2 CC

» © CrC ¥/ Generate Configuration Bits

> 35 QWG » CONFIG1

» lal Comparator v CONFIG2

» o DAC » Flash Memory Self-Write Protection [WRT OFF]

» (=] EUSART » Low-Power Brown Out Reset [LPBOR OFF)

» — FWR Peripheral Pin Select one-way control [PPS1WAY ON]

v -Voltage Programming Enable [LVP ON]
» & GPIO — _
<

> & MsS () High-voltage on MCLR/VPP must be used for programming
» () Math Accelerator » Zero Cross Detect Disable Bit [ZCD OFF)

2 Memory » Stack Overflow/Underflow Reset Enable [STVREN ON]
» () SMT » PLL Enable Bit [PLLEN OFF]

> O » Brown-out Reset Voltage Selection [BORV LO]

> % ZCD ,’ CONFIG3
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MPLAB® Code Configurator R...

Project Resources

MPLAB® Code Configurator €3

| Generate Code (2) |

(4 System
TMR2::Timer
PWM3::PWM
PWM4::PWM
TMR4::Timer
ClLE1=CIE

o
¥y

s

-

I RTINS,

MPLAB® Code Configurator - Editor

[ ]

l

<< Resources | | Pin Manager >> |

-~

Q ' Search for modules...

E /> TMR4 is used in: PWM4

—~— §0% ‘lnitialize | (+] [x N

< | :

o

£ | ¥ Enable Timer

& ~ Timer Clock

@ Clock Source MFINTOSC 31.25khz %
\o J\ Period Value: 0x00 = ‘; OxFF

. Postscaler [ 151 3

Timer Period:

Prescale [ 2:1

Device Resources - PIC16F1619
ADC

AT

Cccp

CLC

CRC

QWG
Comparator
DAC

EUSART

FVR

GPIO

MSSP

Math Accelerator
Memory

SMT

Timer

ZCD

vy

FOODOKB YWY ELROVIROPL

V¥V V¥V vV vV Y vV Y Y Y Y Y Y YY

320us = | 8.192ms =< 8.192 ms

Polarity

(| Enable Prescalar

(] Enable Clock Sync

M =1
Ext Reset Source | T4 3
1 Manager >>
Control Mode | Roll over pulse :
tion | Software control :

@
i

[ | Enable Presca
[ | Enable Clock Sync

Period Value: 0x00

f OxFE < OxFF
o )

32.0us = 8.16 ms =< 8.192 ms

Timer Period:

Ext Reset Source | T2 &)
Control Mode | Roll over pulse %]
Start/Reset Option [ Software control 2]

("] Enable Timer Interrupt

Callback Function Rate: 1

x Timer Period =
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.06 0060 . MPLAB® Code Configurator - Editor

Project Resources

= | Generate Code (2) | [ << Resources J | Pin Manager >> J
(L System

TMR2::Timer X /% The PWM pin is not assigned to the PWM module
7 PWM3:PWM (x <A PWM3 is using: TMR2

4% PWMA4:PWM [x] i Initialize ] (+) (=] i
TMR4::Time X

CLC1:CLC (x]

Please refer to the selected timer to adjust the PWM frequency

PWM Polarity: () inverted (®) not inverted

v
|
@ @ JPWMS::PWM

-~

A\
Q ’Search for modules... \[ [ x )

Device Resources - PIC16F1619

PWM Period: 2.04000 ms

PWM Frequency: 490.1961 Hz

» & ADC CCPR Value: 509 PWM Resolution: 9 bits
» O AT

A"
> CCP \ 000 MPLAB® Code Configurator - Editor
» © CrC
» % OWG | \Generate Code (2) | | <<Resources | | PinManager>> |
» lul Comparator
» o~ DAC % /% Woe PWM pin is not assigned to the PWM module
> 2 EUSART 2. <3 P4 is using: TMR4
» ~ PR § & [inNlize ] & | |
» # GPIO — | | Please reféXto the selected timer to adjust the PWM frequency
> & MsSP L

@) ™ Enable PWM Polarity: () inverted (®) not inverted

» () Math Accelerator P
» & Memory Select a timer!! PWM Period: 2.04800 ms
» (O SMT —-
> G) Duty Cycle: | 50 | % PWM Frequency: 488.2812 Hz
> 5{9 ZCD CCPR Value: 511 PWM Resolution: 10 bits
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000

MPLAB® Code Configurator R...

MPLAB® Code Configurator - Editor

MPLAB® Code Configurator 3

Project Resources

Generate Code (2) |

EES £2 =)

| <<Resources | | PinManager >> |

Device Resources - PIC16F1619
» &y ADC

) AT

Cccp

CLC

CRC

QWG
Comparator
DAC

EUSART

FVR

GPIO

MSSP

Math Accelerator
Memory

SMT

ZCD

v
-~
.

I WY ErOVIRO

C

V¥V V¥V vV vV Y vV Y Y Y Y Y Y YY

000

| cicivo(cicinopPs) 4

| CLCINO (CLCINOPPS) ¥

L) System |

TMR2::Timer X E A\ 2 warnings (Hover for more information)

= 5 |4 [initiali ] (= ‘

&, PWM3:PWM [ Jlf g [ otz Ll
“&1 PWM4::PWM |L| : (¥ Enable CLC (] Enable Rising Interrupt || Enable Falling Interrupt

TMR4::Timer X ® (@ Manual |
», CLC1:CLC —_— e o

DFop ORD JK DLlich

Q, 'search for modules... | [ x |

[_] Enable CLC Interrupt
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MPLAB® Code Configurator R...

Project Resources

(4 System
TMR2::Timer

%, PWM3:PWM

. PWM4:PWM
TMR4::Timer

»® CLC1:CLC

-

|xE|[E],

ES

=

-~

Q ’Search for modules...

| (<)

Device Resources - PIC16F1619

&
>
a

Comparator
DAC
EUSART
FVR
GPIO
MSSP
Math Accelerator
Memory
SMT

imer
ZCD

i

¥ vV VY vV vV Y vV Y Y Y Y Y YY Y Y

FOODOKB) WY EROVIRO

000

Lab 1

T, R—

MPLAB® Code Configurator Pin Manager

VDD [l 1 @ 20 [ vss
CLC10UT [ 2 19 [@@ RAO
RA4 [ 3 18 [ RA1
MCLR [] 4 17 [ RA2
RCS [l 5 16 [J] RCO

RCA 6 MicrocHie 15 EIRCY
RCI M7 pic1eF1619 14 [EIRC2
RCS [ 8 13 [ RB4

RC7 [l © 12 [ R85

RB7 [ 10 11 [JI RB6

A Y

.

Package | PDIP20 %

[ Reverse Pin Order ]

19/18/17] 4] 3 13/12/11/10/16/15/14]| 7/ 6]/ 5| 8] 9
PORTAY PORTBY PORTCY

Module Function | 0|1] 2|3 sfja|s|6|7|ofl1|/2|3]|4[5|6]|7

TMR2 T2

PWM3 PWM30UT

PWM4 PWM4OUT

TMR4 T4

CLC1 CLCINO

cLCl1 CLCIN1

cLcl1 CLCIN2
 ccal CLC10UT
s ——
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01 | Ch1

02 Ch2

00 Ch1 XORCh2

1 Mbl usyumnnu
1 Kak ncnonbe3sosatb MCC

1 KaK KoH(urypuposaTte CLC, UM,
Tanmepa
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Cyclical Redundancy Check /Scan (CRC/SCAN) [locTtouHcTBa

g BbluucneHue ot 2-bit go 16-bit CRC q [lpocTasa peanusauusa craHaapToB
q Wcnonb3oBaHue AnsA pa6oTbl ¢ AaHHBIMU U 6esonacHocTu (Class B, UL, n np.)
naMmsiTbIo q BbluMcneHus He TOPMO3AT AAPO
a ABTOMaTM3upoBaHWe CKaHMpOBaHWe U BbluncneHne CRC (nepudbepus HesaBucuMmas ot siapa)
B P)OHOBOM pexunme q Pab6ortaer B SLEEP

q [MamaTtu nporpamm
q JHeproHeszaBucumou namsatu DataEE
a Bbluncnenmne CRC npuHumMmaemMbixX U nepeaaBaemMbIX

NMpumepbl npuMmeHeHUsA
q CTMpaanble MaLUUHbI

AAaHHbIX a MwukpoBonHoBKMU
a KoHdurypupyembii nonmHom (noapepka Bcex q Cym"‘]b“oe obopynosaHue §

cTaHAapTHbIX peanusauun CRC) q YcTpoucTBa CBSAA3U U KOMMYHUKaLUU
aq Bce onepauun ckaHMpoBaHus ynpaBnsaOTCA

nporpaMmmMHoO

Address 4—’_m . .
Memory Communications
Data Data

NS
@gij :

© 2015 Microchip Technology Incorporated. All Ri 09 M
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1 OTpenbHbLIN KanbKynaTop Ans
noacyeta CRC Koga u AaHHbIX

=101 x|
File
~CRC Options- 1 rDataEntry-
= Data Accum _
[v MSb first Polynomial: (hex) Poly Help I 1 0000 800D Al
2 2802 7028 —
[V Augmentationmode  |0xC002/0x8005 ANSI-1... | S s e f
Push 0 (16:bits) | feaz £| 2] | e
7 |FFF |sc22
St | B65D 1’5 Comp 8  |wFF  |cacB
Data Width: [EE |4592 Reversed 9 ST p&7
- 10 [3FFF  |2FBA :
Accum Width: | 16 EAED Both 11 3FFF 619E ;|’
19 2EEE acaz |
Values: {2044} " Decimal (* Hex




N

MicROCHP Signal Measurement Timer

MASTERs 2015

24-bit Signal Measurement Timer (SMT)

q To4HOe namepeHue nodbLIX LUPOBLIX CUTHANOB

a MMepuon, anuTensHOCTbL MMNYNbCa, YacToTa,
CKBaXXHOCTb, U Ap.

Bbicokoe pa3pelueHue 24-bit
NMo3BonsieTr oTHOCUTENbHbIE U3MepPeHUs
aq Pa3snuyHble npepbiBaHUA

a CoBnageHue nepuoaa, usmepeHue nepuoaa,
ANMUTeNLHOCTL UMNynbca

aq (2) Data Capture interrupts
PasnuyHble BXOAHbIE UCTOYHUKMU

a MoxeT ucnonb3oBaTtbCA Kak 24-bit Taumep odwero
NPUMeHeHuns

a MpumeHumbl ona aekogMpoBaHUSA NPOTOKONOB
nepeayun AaHHbIX

0 0

o)

SMT

I Source

Signal

ot

© 2015 Microchip Technology Incorporated. All Ri 09 M

0 0

0 0

0

Measu

24-bit nsmepeHue nOOLIX LUPPOBLIX AAHHbIX

[locTOouHCTBA
YMeHbLIeHMe pa3mepa Koaa

BbICTPbINA OTKNUK Ha BXOAHbIE
cCUrHanbl

PYHKLUMOHNPOBaAHNE HEe3aBUCUMO OT
agpa
Paborta B SLEEP

NMpumMmepbl npuMmeHeHUA
TouyHoe ynpaBneHne CKOpPoOCTbH

N3mMepeHUe CKOPOCTU BpalleHus,
AaTYUKK

OnpepeneHuve paccTossHUA
dekoanpoBaHune NpoToKONoB

Sigmal



Mlcg\cmp Windowed Watch Dog Timer

e OKOHHbI1 CTOPOXXEeBOW TailMep
Windowed Watch Dog Timer (WWDT) JocTouHCTBa
a [eTekTupyet BpeMeHHble aHOManum B Koge C a KoHTponb Kputnyeckmnx pyHKLUM
MOMOLLbIO KOHUTYPUPYEMOTO OKHa a YnpouiaeT peanu3auuio CTaHAApToOB
a MNopnepxka pyHKLMN OOBLIYHOrO CTOPOXKEBOIrO 6e3sonacHoctu (Class B, UL, n ap.)
TanmMmepa aq He 3aBucur ot agpa

g COpacbiBaeT MUKPOKOHTpPOSNEpP eCru:

q Pab6botaB SLEEP
aqa Ecnn WWDT nepenonHuncs (pyHKuus
cTangaptHoro WDT) NMpumMmepbl npuMeHeHus

g Ecnn WWDT cOpolueH paHblue BpeMeHU CTupanbHble MaLLUUHbI
Meykn / MUKPOBOSTHOBKU
g CunoBoun UHCTPYMEHT

0 0

Overflow

)
=
g
— Normal Operation
%
Underflow
A A :
Restart WWDT after 1 1 Time
proper execution RESET PIC MCU after

improper execution

RS ISR S TN R QR T T § T T S EER—
R— LTI TRV SLANN -




0
MichocHe Lab 2

1 3anycK npoeKkrta ¢ NporpaMmMHbIM

cKkaHupoBaHuem namaTun B PIC16F1619
(budbnunoteka Class B)

1 NeHepupoBaHue KoAaa:

1 AnnapatHoe CRC

1 Ana SMT (cpaBHeEHWE BPpEMEHMU

BbIMOMHEHME NPOrpaMmmMHOro 1 annapaTHoro
CRC c nomowbo SMT)

1 KoHdourypuposaHne WWDT

All Rights Reserved. 19009 MCC , i 3
A L P ——_ )" e — T R —
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1 MbI n3yuynnu Kak KOH(bUrypupoBaThb
CRC, SMT, WWDT un ucnonb3oBaTtb
UX B CBOeM Koae
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Lab 3:

Math Accelerator

B umdposou hunbTpaummn
KUX donnbTp
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Math Accelerator (MathACC)

q
q

q

MATH & PID doyHKUuun
PyHkuumn MULTIPLY, ADD, ACCUMULATE

q 8-bit/16-bit 3HaYyeHus ¢ 35-bit pesynsTaTom
YeTbipe pexuma

g Multiply and Accumulate (MAC)

g Add and Multiply

q Simple Multiplier

a 3HakoBoe u be3 3HakoBoe YMHOXeHUue

q [Mporpammupyembin PID KoHTponnep
q 16-bit PID doyHKunn Ha ocHoBe

KOHcpUrypupyembix koacpcpuumeHToB Kp,

Ki, Kd ¢ 34-bit pesynsTatom

t ! '
— m p

Math Accelerator

Hardware Accelerated Math Functions

IJocToMHCTBA

aq YCKopeHue BbIYUCIIEHUN

a YMeHbLleHMe pa3mepa Koaa

q YckopeHue PID ynpaBneHus

q [epudgepna HesaBucumas ot Aagpa

NMpumepbl npumMeHeHUA
YnpaBneHue gBuratensimu
UndpoBas hunbrpauus
q YnpaBrieHue TemnepaTypou v ap.

0 0

© 2015 Microchip Technology Incorporated. All Ri

09 M



Mlcg\cmp Math Accelerator (MathACC)

MASTERSs 2015 16-bit math in an 8-bit machine

O630p

[1Ba OCHOBHbIX peXxuma:.

®* ACC+=(A+B)*C
® Be3 3HaKoBOe crnoxeHue/yMHoOXeHne 6e3 HaKonseHus
¢ 3HakoBoOe CrnoxeHue/yMHOXeHue 6e3 HaKonmeHus
® Be3 3HakoBoOe croxeHue/yMHOXeHune C HaKonfeHnem
® 3HaKoBoOe€ CroXeHue/yMHOXeHUue ¢ HaKonJieHus

® BoiynucneHue PID
® PID =Kp + Ki/s + Kd*s

*YnpaBneHune pexumamm vyepe3 PIDXCONbits.MODE




MICROCHIP Add/MUItlpIy MOdeS
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BbbicTpoaencrTeume:
¢® KonuyecTBO LUKNOB Npu 16-n GUTHOM YMHOXEHUMN.

4
Signed
251
® MathACC
u Software
Unsigned 4
216
0 100 200 300

j
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Finite Impulse Response (FIR) Filter:

® YacToTHasa xapakTtepucTuka




wee  Digital Filter Applications

MASTERs 2015

FIR Filter: MmnynbcHasa xapakTrepucTuka
y[n] = bo*x[n] + bi*x[n-1] + ... + bi*x[n-k] (ACC +=A * B)

M impulse response

0.0020 0.0025 0.0020 0.0025

® MHOro YyMHOXEHUN U CIIOXKEeHUN?
- Moyemy ObI He ncnonb3oBatb MathACC!!!
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1001
90
80
70 1
60
S0 1
40 1
30
201
10+

Y Axis

Source Symbol: input

BxoaHowu 6ydep

0 20 30 40 S0 60 0 e on o

X Axis Source Symbol: output

900 1
800 -
700 -
600 -
500 1
400 -
300 -
200 +
100

Y Axis

-100 1

0 10 20 30 40 50 60 70 80 90 100
Pe3ynbtat chunbrpauuu X Axis
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1 Ucnonb3oBaHue Math Accelerator
ANSA YCKOPEeHUSA BbINOJIHEeHUS
MaTemMaTunyeckmnx oyHKLUN Ha
npumMmepe undpposoro KUX cdounbTtpa

TR S e Ak AL W T 1 s TR = S T ——
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1 MbI n3yuynnu Kak KOH(bUrypupoBaThb
Math Accelerator n ncnonb3oBartb
ero B CBOeM Kopge
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1 HoBble dpyHKuumn MCC v3.00
1 CoBMeCTHOE 1cnofb3oBaHME BbIBOOOB
1 bonblue koHTpons noptos B/B
1 [Mopgpepxkka bndnuoTtek
1 [Nogpepxka oTnagoydHbIX nnar
1 [lpumepbl koaa
1 [Nopnepkka Undo & Redo
1 [Nogpepxka ~350 MK
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1 Yactb 1: O630p MCC — Y10 1 3auem?
1 Yactb 2: U3yyeHune MCC

1 Yactb 3: 3HaKOMCTBO C HE3aBUCUMOU OT
appa nepudepumen. Ucnonb3zoBaHmne MCC

1 Atorm
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1 CerogHsl Mbl U3y4YUnM.

1 YcTaHOBKY U ucnonb3osaHue MCC pgns
reHepauum Koga

1 Kak nerko ero ucnonb3oBaTtb AONA
nHMumanusauumm nepundepumn

1 NeHepupoBaHue pyHKLUN C
ncnonb3oBaHuem Nepudepuun
HezaBucumom ot Agpa

1 NMonyuyunu onbIT Ucnonb3oBaHna MCC
1 O630p MCC v3.00

d. All Rights Reserved. ; - 19009 MCC -_. -i“ i(i‘
. e S J i - e =
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1 Bepcusa 2.25.2 nopgepxuBaet 309
MUKPOKOHTPONNEpPOB

1 174 8-bit PIC-oB
1 135 16-bit PIC-oB

1 NoppepxuBaeTt BCce Tunbl NHA

1 MCC v3.00 B pa3paboTke (beTa
Bepcus A4OCTyMnHa ¢ cauTa)

1 NMoapepxka bnbnunotek m
OTnagoy4HbIX nnaTt
1 MCC v3.15 noanepxka dsPIC® u
LS s o Tn /o W =11 11 - NN - T—
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MCC v2.25.2 nopaoepXxXuBaer.

PIC12 PIC16 PIC18
(L)F1501 1 (L)F145x 1 (L)F1xK22
(L)F157x 1 (L)F15xx 1 (L)F2xK20
(L)F1612 1 (L)F161x 1 (L)F2xK22
(L)F1822 1 (L)F17xx 1 (L)F2xK50
(L)F1840 1 (L)F18xx 1 (L)F4xK20
F752 1 (L)F19xx 1 (L)F4xK22
HV 752 1 F753 1 (L)F45K50
LF1552 1 HV753

1 LF155x

hnology Inc

orporated. All Rights Re

;5*\\

PIC24
FIXXGAXXX
F(V)16KMxX
FXXKAXXX
FIXXDAXXX
FIXXGBXXX
FIXXGCXxx
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Thank you'!
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SOFTWARE:

You may use Microchip software exclusively with Microchip products. Further, use of Microchip software is subject to the copyright notices, disclaimers,
and any license terms accompanying such software, whether set forth at the install of each program or posted in a header or text file.

Notwithstanding the above, certain components of software offered by Microchip and 3 parties may be covered by “open source” software licenses —
which include licenses that require that the distributor make the software available in source code format. To the extent required by such open source
software licenses, the terms of such license will govern.

NOTICE & DISCLAIMER:

These materials and accompanying information (including, for example, any software, and references to 39 party companies and 3™ party websites) are for
informational purposes only and provided “AS 1S.” Microchip assumes no responsibility for statements made by 3 party companies, or materials or
information that such 3" parties may provide.

MICROCHIP DISCLAIMS ALL WARRANTIES, WHETHER EXPRESS, IMPLIED, OR STATUTORY, INCLUDING ANY IMPLIED WARRANTIES OF
NONINFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY
DIRECT OR INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND RELATED
TO THESE MATERIALS OR ACCOMPANYING INFORMATION PROVIDED TO YOU BY MICROCHIP OR OTHER THIRD PARTIES, EVEN IF
MICROCHIP HAS BEEN ADVISED OF THE POSSIBLITY OF SUCH DAMAGES OR THE DAMAGES ARE FORESEEABLE. PLEASE BE AWARE THAT
IMPLEMENTATION OF INTELLECTUAL PROPERTY PRESENTED HERE MAY REQUIRE A LICENSE FROM THIRD PARTIES.

TRADEMARKS:

The Microchip name and logo, the Microchip logo, dsPIC, FlashFlex, flexPWR, JukeBlox, KEELOQ, KEELOQ logo, Kleer, LANCheck, MediaLB, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, PIC? logo, RightTouch, SpyNIC, SST, SST Logo, SuperFlash and UNI/O are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

The Embedded Control Solutions Company and mTouch are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM, dsPICDEM.net, ECAN, In-Circuit Serial Programming, ICSP, Inter-
Chip Connectivity, KleerNet, KleerNet logo, MiWi, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code
Generation, PICDEM, PICDEM.net, PICkit, PICtail, RightTouch logo, REAL ICE, SQI, Serial Quad I/O, Total Endurance, TSHARC, USBCheck, VariSense,
ViewSpan, WiperLock, Wireless DNA, and ZENA are trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademarks of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in other countries.
All other trademarks mentioned herein are property of their respective companies.
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