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Key (all values are recommendations):
C1: 10 nF, 16V ceramic
C2: 0.1 F, 16V ceramic
R1: 10 k
R2: 100 to 470
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PC[14:0]

Stack Level 0

Stack Level 1

Stack Level 15

Reset Vector

Interrupt Vector

On-chip 
Program 
Memory

Unimplemented

0000h

0004h
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0FFFh
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7FFFh

15
CALL, CALLW
RETURN, RETLW

Interrupt, RETFIE
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Unimplemented
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0004h
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7FFFh

15
CALL, CALLW
RETURN, RETLW

Interrupt, RETFIE

















000h

00Bh

Core Registers
080h

08Bh

Core Registers
100h

10Bh

Core Registers
180h

18Bh

Core Registers
200h

20Bh

Core Registers
280h

28Bh

Core Registers
300h

30Bh

Core Registers
380h

38Bh

Core Registers

00Ch PORTA 08Ch PIR0 10Ch � 18Ch WDTCON 20Ch � 28Ch TMR1L 30Ch T2TMR 38Ch CCPR1L
00Dh PORTB(1) 08Dh PIR1 10Dh � 18Dh BORCON 20Dh � 28Dh TMR1H 30Dh T2PR 38Dh CCPR1H
00Eh PORTC(2) 08Eh PIR2 10Eh � 18Eh PCON0 20Eh OSCCON2 28Eh T1CON 30Eh T2CON 38Eh CCP1CON
00Fh � 08Fh PIR3 10Fh � 18Fh PCON1 20Fh OSCCON3 28Fh T1GCON 30Fh T2HLT 38Fh CCP1CAP
010h � 090h PIR4 110h � 190h � 210h OSCSTAT 290h T1GATE 310h T2CLK 390h CCPR2L
011h � 091h � 111h � 191h � 211h OSCEN 291h T1CLK 311h T2RST 391h CCPR2H
012h TRISA 092h � 112h � 192h � 212h OSCTUNE 292h TMR3L 312h T4TMR 392h CCP2CON
013h TRISB(1) 093h � 113h � 193h � 213h OSCFRQ 293h TMR3H 313h T4PR 393h CCP2CAP
014h TRISC(2) 094h � 114h � 194h � 214h ACTCON 294h T3CON 314h T4CON 394h �
015h � 095h � 115h � 195h � 215h � 295h T3GCON 315h T4HLT 395h �
016h � 096h PIE0 116h � 196h � 216h � 296h T3GATE 316h T4CLK 396h �
017h � 097h PIE1 117h � 197h � 217h � 297h T3CLK 317h T4RST 397h �
018h LATA 098h PIE2 118h � 198h � 218h � 298h � 318h T6TMR 398h �
019h LATB(1) 099h PIE3 119h � 199h � 219h � 299h � 319h T6PR 399h �
01Ah LATC(2) 09Ah PIE4 11Ah � 19Ah � 21Ah � 29Ah � 31Ah T6CON 39Ah �
01Bh � 09Bh � 11Bh � 19Bh � 21Bh � 29Bh � 31Bh T6HLT 39Bh �
01Ch � 09Ch � 11Ch � 19Ch TMR0L 21Ch � 29Ch � 31Ch T6CLK 39Ch �
01Dh � 09Dh � 11Dh � 19Dh TRM0H 21Dh � 29Dh � 31Dh T6RST 39Dh �
01Eh � 09Eh � 11Eh � 19Eh T0CON0 21Eh � 29Eh � 31Eh � 39Eh �
01Fh � 09Fh � 11Fh � 19Fh T0CON1 21Fh � 29Fh � 31Fh � 39Fh CCPTMRS0
020h 0A0h 120h 1A0h 220h 2A0h 320h

32Fh

General
Purpose
Registers
16 Bytes

3A0h

06Fh 0EFh 16Fh 1EFh 26Fh 2EFh

330h

36Fh

General
Purpose
Registers
64 Bytes(3)

3EFh
070h

07Fh

Common RAM
(Accesses
70h 7Fh)

0F0h

0FFh

Common RAM
(Accesses
70h 7Fh)

170h

17Fh

Common RAM
(Accesses
70h 7Fh)

1F0h

1FFh

Common RAM
(Accesses
70h 7Fh)

270h

27Fh

Common RAM
(Accesses
70h 7Fh)

2F0h

2FFh

Common RAM
(Accesses
70h 7Fh)

370h

37Fh

Common RAM
(Accesses
70h 7Fh)

3F0h

3FFh

Common RAM
(Accesses
70h 7Fh)

Note: 

BANK 7

General
Purpose
Registers
80 Bytes

General
Purpose
Registers
80 Bytes

General
Purpose
Registers
80 Bytes

General
Purpose
Registers
80 Bytes

BANK 0 BANK 2BANK 1 BANK 3

General
Purpose
Registers
80 Bytes

General
Purpose
Registers
80 Bytes

General
Purpose
Registers
80 Bytes(3)

Legend:
Unimplemented data memory locations, read as '0'

1. 20-pin devices only

BANK 6BANK 4 BANK 5

2. 14/16/20-pin devices only
3. Not available on PIC16F18044

400h

40Bh

Core Registers
480h

48Bh

Core Registers
500h

50Bh

Core Registers
580h

58Bh

Core Registers
600h

60Bh

Core Registers
680h

68Bh

Core Registers
700h

70Bh

Core Registers
780h

78Bh

Core Registers

40Ch PWM3DCL 48Ch NCO1ACCL 50Ch CWG1CLK 58Ch CLCnCON 60Ch RC1REG 68Ch SSP1BUF 70Ch � 78Ch �
40Dh PWM3DCH 48Dh NCO1ACCH 50Dh CWG1ISM 58Dh CLCnPOL 60Dh TX1REG 68Dh SSP1ADD 70Dh � 78Dh �
40Eh PWM3CON 48Eh NCO1ACCU 50Eh CWG1DBR 58Eh CLCnSEL0 60Eh SP1BRGL 68Eh SSP1MSK 70Eh � 78Eh �
40Fh PWM4DCL 48Fh NCO1INCL 50Fh CWG1DBF 58Fh CLCnSEL1 60Fh SP1BRGH 68Fh SSP1STAT 70Fh � 78Fh �
410h PWM4DCH 490h NCO1INCH 510h CWG1CON0 590h CLCnSEL2 610h RC1STA 690h SSP1CON1 710h � 790h �
411h PWM4CON 491h NCO1INCU 511h CWG1CON1 591h CLCnSEL3 611h TX1STA 691h SSP1CON2 711h � 791h �
412h PWM5DCL 492h NCO1CON 512h CWG1AS0 592h CLCnGLS0 612h BAUD1CON 692h SSP1CON3 712h � 792h �
413h PWM5DCH 493h NCO1CLK 513h CWG1AS1 593h CLCnGLS1 613h � 693h � 713h � 793h �
414h PWM5CON 494h � 514h CWG1STR 594h CLCnGLS2 614h � 694h � 714h � 794h �
415h � 495h � 515h � 595h CLCnGLS3 615h � 695h � 715h � 795h �
416h � 496h � 516h � 596h CLCSELECT 616h RC2REG 696h SSP2BUF 716h � 796h �
417h � 497h � 517h � 597h CLCDATA 617h TX2REG 697h SSP2ADD 717h � 797h �
418h � 498h � 518h � 598h � 618h SP2BRGL 698h SSP2MSK 718h � 798h �
419h � 499h � 519h � 599h � 619h SP2BRGH 699h SSP2STAT 719h � 799h �
41Ah � 49Ah � 51Ah � 59Ah � 61Ah RC2STA 69Ah SSP2CON1 71Ah � 79Ah �
41Bh � 49Bh � 51Bh � 59Bh � 61Bh TX2STA 69Bh SSP2CON2 71Bh � 79Bh �
41Ch � 49Ch � 51Ch � 59Ch � 61Ch BAUD2CON 69Ch SSP2CON3 71Ch � 79Ch �
41Dh � 49Dh � 51Dh � 59Dh � 61Dh � 69Dh � 71Dh � 79Dh �
41Eh � 49Eh � 51Eh � 59Eh � 61Eh � 69Eh � 71Eh � 79Eh �
41Fh PWMTMRS0 49Fh � 51Fh � 59Fh � 61Fh � 69Fh � 71Fh � 79Fh �
420h 4A0h 520h 5A0h 620h

64Fh

General
Purpose
Registers
48 Bytes(1)

6A0h 720h 7A0h

46Fh 4EFh 56Fh 5EFh

650h

66Fh

Unimplemented
Read as '0'

6EFh 76Fh 7EFh
470h

47Fh

Common RAM
(Accesses
70h 7Fh)

4F0h

4FFh

Common RAM
(Accesses
70h 7Fh)

570h

57Fh

Common RAM
(Accesses
70h 7Fh)

5F0h

5FFh

Common RAM
(Accesses
70h 7Fh)

670h

67Fh

Common RAM
(Accesses
70h 7Fh)

6F0h

6FFh

Common RAM
(Accesses
70h 7Fh)

770h

77Fh

Common RAM
(Accesses
70h 7Fh)

7F0h

7FFh

Common RAM
(Accesses
70h 7Fh)

Note: 

BANK 14 BANK 15BANK 8 BANK 9 BANK 10 BANK 11 BANK 12 BANK 13

Unimplemented
Read as '0'

1. Not available on PIC16F18044

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Legend:
Unimplemented data memory locations, read as '0'

General
Purpose
Registers
80 Bytes(1)

General
Purpose
Registers
80 Bytes(1)

General
Purpose
Registers
80 Bytes(1)

General
Purpose
Registers
80 Bytes(1)



800h

80Bh

Core Registers
880h

88Bh

Core Registers
900h

90Bh

Core Registers
980h

98Bh

Core Registers
A00h

A0Bh

Core Registers
A80h

A8Bh

Core Registers
B00h

B0Bh

Core Registers
B80h

B8Bh

Core Registers

80Ch � 88Ch � 90Ch � 98Ch � A0Ch � A8Ch � B0Ch � B8Ch �
80Dh � 88Dh � 90Dh � 98Dh � A0Dh � A8Dh � B0Dh � B8Dh �
80Eh � 88Eh � 90Eh � 98Eh � A0Eh � A8Eh � B0Eh � B8Eh �
80Fh � 88Fh � 90Fh � 98Fh � A0Fh � A8Fh � B0Fh � B8Fh �
810h � 890h � 910h � 990h � A10h � A90h � B10h � B90h �
811h � 891h � 911h � 991h � A11h � A91h � B11h � B91h �
812h � 892h � 912h � 992h � A12h � A92h � B12h � B92h �
813h � 893h � 913h � 993h � A13h � A93h � B13h � B93h �
814h � 894h � 914h � 994h � A14h � A94h � B14h � B94h �
815h � 895h � 915h � 995h � A15h � A95h � B15h � B95h �
816h � 896h � 916h � 996h � A16h � A96h � B16h � B96h �
817h � 897h � 917h � 997h � A17h � A97h � B17h � B97h �
818h � 898h � 918h � 998h � A18h � A98h � B18h � B98h �
819h � 899h � 919h � 999h � A19h � A99h � B19h � B99h �
81Ah � 89Ah � 91Ah � 99Ah � A1Ah � A9Ah � B1Ah � B9Ah �
81Bh � 89Bh � 91Bh � 99Bh � A1Bh � A9Bh � B1Bh � B9Bh �
81Ch � 89Ch � 91Ch � 99Ch � A1Ch � A9Ch � B1Ch � B9Ch �
81Dh � 89Dh � 91Dh � 99Dh � A1Dh � A9Dh � B1Dh � B9Dh �
81Eh � 89Eh � 91Eh � 99Eh � A1Eh � A9Eh � B1Eh � B9Eh �
81Fh � 89Fh � 91Fh � 99Fh � A1Fh � A9Fh � B1Fh � B9Fh �
820h

86Fh

Unimplemented
Read as '0'

8A0h

8EFh

Unimplemented
Read as '0'

920h

96Fh

Unimplemented
Read as '0'

9A0h

9EFh

Unimplemented
Read as '0'

A20h

A6Fh

Unimplemented
Read as '0'

AA0h

AEFh

Unimplemented
Read as '0'

B20h

B6Fh

Unimplemented
Read as '0'

BA0h

BEFh

Unimplemented
Read as '0'

870h

87Fh

Common RAM
(Accesses
70h 7Fh)

8F0h

8FFh

Common RAM
(Accesses
70h 7Fh)

970h

97Fh

Common RAM
(Accesses
70h 7Fh)

9F0h

9FFh

Common RAM
(Accesses
70h 7Fh)

A70h

A7Fh

Common RAM
(Accesses
70h 7Fh)

AF0h

AFFh

Common RAM
(Accesses
70h 7Fh)

B70h

B7Fh

Common RAM
(Accesses
70h 7Fh)

BF0h

BFFh

Common RAM
(Accesses
70h 7Fh)

BANK 22 BANK 23BANK 20 BANK 21

Legend:
Unimplemented data memory locations, read as '0'

BANK 16 BANK 17 BANK 18 BANK 19

C00h

C0Bh

Core Registers
C80h

C8Bh

Core Registers
D00h

D0Bh

Core Registers
D80h

D8Bh

Core Registers
E00h

E0Bh

Core Registers
E80h

E8Bh

Core Registers
F00h

F0Bh

Core Registers
F80h

F8Bh

Core Registers

C0Ch � C8Ch � D0Ch � D8Ch � E0Ch � E8Ch � F0Ch � F8Ch �
C0Dh � C8Dh � D0Dh � D8Dh � E0Dh � E8Dh � F0Dh � F8Dh �
C0Eh � C8Eh � D0Eh � D8Eh � E0Eh � E8Eh � F0Eh � F8Eh �
C0Fh � C8Fh � D0Fh � D8Fh � E0Fh � E8Fh � F0Fh � F8Fh �
C10h � C90h � D10h � D90h � E10h � E90h � F10h � F90h �
C11h � C91h � D11h � D91h � E11h � E91h � F11h � F91h �
C12h � C92h � D12h � D92h � E12h � E92h � F12h � F92h �
C13h � C93h � D13h � D93h � E13h � E93h � F13h � F93h �
C14h � C94h � D14h � D94h � E14h � E94h � F14h � F94h �
C15h � C95h � D15h � D95h � E15h � E95h � F15h � F95h �
C16h � C96h � D16h � D96h � E16h � E96h � F16h � F96h �
C17h � C97h � D17h � D97h � E17h � E97h � F17h � F97h �
C18h � C98h � D18h � D98h � E18h � E98h � F18h � F98h �
C19h � C99h � D19h � D99h � E19h � E99h � F19h � F99h �
C1Ah � C9Ah � D1Ah � D9Ah � E1Ah � E9Ah � F1Ah � F9Ah �
C1Bh � C9Bh � D1Bh � D9Bh � E1Bh � E9Bh � F1Bh � F9Bh �
C1Ch � C9Ch � D1Ch � D9Ch � E1Ch � E9Ch � F1Ch � F9Ch �
C1Dh � C9Dh � D1Dh � D9Dh � E1Dh � E9Dh � F1Dh � F9Dh �
C1Eh � C9Eh � D1Eh � D9Eh � E1Eh � E9Eh � F1Eh � F9Eh �
C1Fh � C9Fh � D1Fh � D9Fh � E1Fh � E9Fh � F1Fh � F9Fh �
C20h CA0h

CBFh

D20h DA0h E20h EA0h F20h FA0h

C6Fh

CC0h

CEFh D6Fh DEFh E6Fh EEFh F6Fh FEFh
C70h

C7Fh

Common RAM
(Accesses
70h 7Fh)

CF0h

CFFh

Common RAM
(Accesses
70h 7Fh)

D70h

D7Fh

Common RAM
(Accesses
70h 7Fh)

DF0h

DFFh

Common RAM
(Accesses
70h 7Fh)

E70h

E7Fh

Common RAM
(Accesses
70h 7Fh)

EF0h

EFFh

Common RAM
(Accesses
70h 7Fh)

F70h

F7Fh

Common RAM
(Accesses
70h 7Fh)

FF0h

FFFh

Common RAM
(Accesses
70h 7Fh)

BANK 28 BANK 29

Unimplemented
Read as '0'

Legend:
Unimplemented data memory locations, read as '0'

BANK 30 BANK 31

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

BANK 24 BANK 25 BANK 26 BANK 27



1000h

100Bh

Core Registers
1080h

108Bh

Core Registers
1100h

110Bh

Core Registers
1180h

118Bh

Core Registers
1200h

120Bh

Core Registers
1280h

128Bh

Core Registers
1300h

130Bh

Core Registers
1380h

138Bh

Core Registers

100Ch FVRCON 108Ch CM1CON0 110Ch DAC1CON0 118Ch � 120Ch � 128Ch � 130Ch � 138Ch �
100Dh CPCON 108Dh CM1CON1 110Dh DAC1DATL 118Dh � 120Dh � 128Dh � 130Dh � 138Dh �
100Eh � 108Eh CM1NCH 110Eh � 118Eh � 120Eh � 128Eh � 130Eh � 138Eh �
100Fh � 108Fh CM1PCH 110Fh � 118Fh � 120Fh � 128Fh � 130Fh � 138Fh �
1010h � 1090h � 1110h � 1190h � 1210h � 1290h � 1310h � 1390h �
1011h � 1091h � 1111h � 1191h � 1211h � 1291h � 1311h � 1391h �
1012h � 1092h � 1112h � 1192h � 1212h � 1292h � 1312h � 1392h �
1013h � 1093h � 1113h � 1193h � 1213h � 1293h � 1313h � 1393h �
1014h � 1094h � 1114h � 1194h � 1214h � 1294h � 1314h � 1394h �
1015h � 1095h � 1115h � 1195h � 1215h � 1295h � 1315h � 1395h �
1016h � 1096h � 1116h � 1196h � 1216h � 1296h � 1316h � 1396h �
1017h � 1097h � 1117h � 1197h � 1217h � 1297h � 1317h � 1397h �
1018h � 1098h � 1118h � 1198h � 1218h � 1298h � 1318h � 1398h �
1019h � 1099h � 1119h � 1199h � 1219h � 1299h � 1319h � 1399h �
101Ah � 109Ah � 111Ah � 119Ah � 121Ah � 129Ah � 131Ah � 139Ah �
101Bh � 109Bh � 111Bh � 119Bh � 121Bh � 129Bh � 131Bh � 139Bh �
101Ch � 109Ch � 111Ch � 119Ch � 121Ch � 129Ch � 131Ch � 139Ch �
101Dh � 109Dh � 111Dh � 119Dh � 121Dh � 129Dh � 131Dh � 139Dh �
101Eh � 109Eh � 111Eh � 119Eh � 121Eh � 129Eh � 131Eh � 139Eh �
101Fh ZCDCON 109Fh CMOUT 111Fh � 119Fh � 121Fh � 129Fh � 131Fh � 139Fh �
1020h 10A0h 1120h 11A0h 1220h 12A0h 1320h 13A0h

106Fh 10EFh 116Fh 11EFh 126Fh 12EFh 136Fh 13EFh
1070h

107Fh

Common RAM
(Accesses
70h 7Fh)

10F0h

10FFh

Common RAM
(Accesses
70h 7Fh)

1170h

117Fh

Common RAM
(Accesses
70h 7Fh)

11F0h

11FFh

Common RAM
(Accesses
70h 7Fh)

1270h

127Fh

Common RAM
(Accesses
70h 7Fh)

12F0h

12FFh

Common RAM
(Accesses
70h 7Fh)

1370h

137Fh

Common RAM
(Accesses
70h 7Fh)

13F0h

13FFh

Common RAM
(Accesses
70h 7Fh)

BANK 39

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

BANK 32 BANK 33 BANK 34 BANK 35 BANK 36 BANK 37

Legend:
Unimplemented data memory locations, read as '0'

Unimplemented
Read as '0'

BANK 38

1400h

140Bh

Core Registers
1480h

148Bh

Core Registers
1500h

150Bh

Core Registers
1580h

158Bh

Core Registers
1600h

160Bh

Core Registers
1680h

168Bh

Core Registers
1700h

170Bh

Core Registers
1780h

178Bh

Core Registers

140Ch � 148Ch � 150Ch � 158Ch � 160Ch � 168Ch � 170Ch � 178Ch �
140Dh � 148Dh � 150Dh � 158Dh � 160Dh � 168Dh � 170Dh � 178Dh �
140Eh � 148Eh � 150Eh � 158Eh � 160Eh � 168Eh � 170Eh � 178Eh �
140Fh � 148Fh � 150Fh � 158Fh � 160Fh � 168Fh � 170Fh � 178Fh �
1410h � 1490h � 1510h � 1590h � 1610h � 1690h � 1710h � 1790h �
1411h � 1491h � 1511h � 1591h � 1611h � 1691h � 1711h � 1791h �
1412h � 1492h � 1512h � 1592h � 1612h � 1692h � 1712h � 1792h �
1413h � 1493h � 1513h � 1593h � 1613h � 1693h � 1713h � 1793h �
1414h � 1494h � 1514h � 1594h � 1614h � 1694h � 1714h � 1794h �
1415h � 1495h � 1515h � 1595h � 1615h � 1695h � 1715h � 1795h �
1416h � 1496h � 1516h � 1596h � 1616h � 1696h � 1716h � 1796h �
1417h � 1497h � 1517h � 1597h � 1617h � 1697h � 1717h � 1797h �
1418h � 1498h � 1518h � 1598h � 1618h � 1698h � 1718h � 1798h �
1419h � 1499h � 1519h � 1599h � 1619h � 1699h � 1719h � 1799h �
141Ah � 149Ah � 151Ah � 159Ah � 161Ah � 169Ah � 171Ah � 179Ah �
141Bh � 149Bh � 151Bh � 159Bh � 161Bh � 169Bh � 171Bh � 179Bh �
141Ch � 149Ch � 151Ch � 159Ch � 161Ch � 169Ch � 171Ch � 179Ch �
141Dh � 149Dh � 151Dh � 159Dh � 161Dh � 169Dh � 171Dh � 179Dh �
141Eh � 149Eh � 151Eh � 159Eh � 161Eh � 169Eh � 171Eh � 179Eh �
141Fh � 149Fh � 151Fh � 159Fh � 161Fh � 169Fh � 171Fh � 179Fh �
1420h 14A0h 1520h 15A0h 1620h 16A0h 1720h 17A0h

146Fh 14EFh 156Fh 15EFh 166Fh 16EFh 176Fh 17EFh
1470h

147Fh

Common RAM
(Accesses
70h 7Fh)

14F0h

14FFh

Common RAM
(Accesses
70h 7Fh)

1570h

157Fh

Common RAM
(Accesses
70h 7Fh)

15F0h

15FFh

Common RAM
(Accesses
70h 7Fh)

1670h

167Fh

Common RAM
(Accesses
70h 7Fh)

16F0h

16FFh

Common RAM
(Accesses
70h 7Fh)

1770h

177Fh

Common RAM
(Accesses
70h 7Fh)

17F0h

17FFh

Common RAM
(Accesses
70h 7Fh)

BANK 43 BANK 44 BANK 45

Legend:
Unimplemented data memory locations, read as '0'

BANK 46 BANK 47

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

BANK 40 BANK 41 BANK 42



1800h

180Bh

Core Registers
1880h

188Bh

Core Registers
1900h

190Bh

Core Registers
1980h

198Bh

Core Registers
1A00h

1A0Bh

Core Registers
1A80h

1A8Bh

Core Registers
1B00h

1B0Bh

Core Registers
1B80h

1B8Bh

Core Registers

180Ch � 188Ch � 190Ch � 198Ch � 1A0Ch � 1A8Ch � 1B0Ch � 1B8Ch �
180Dh � 188Dh � 190Dh � 198Dh � 1A0Dh � 1A8Dh � 1B0Dh � 1B8Dh �
180Eh � 188Eh � 190Eh � 198Eh � 1A0Eh � 1A8Eh � 1B0Eh � 1B8Eh �
180Fh � 188Fh � 190Fh � 198Fh � 1A0Fh � 1A8Fh � 1B0Fh � 1B8Fh �
1810h � 1890h � 1910h � 1990h � 1A10h � 1A90h � 1B10h � 1B90h �
1811h � 1891h � 1911h � 1991h � 1A11h � 1A91h � 1B11h � 1B91h �
1812h � 1892h � 1912h � 1992h � 1A12h � 1A92h � 1B12h � 1B92h �
1813h � 1893h � 1913h � 1993h � 1A13h � 1A93h � 1B13h � 1B93h �
1814h � 1894h � 1914h � 1994h � 1A14h � 1A94h � 1B14h � 1B94h �
1815h � 1895h � 1915h � 1995h � 1A15h � 1A95h � 1B15h � 1B95h �
1816h � 1896h � 1916h � 1996h � 1A16h � 1A96h � 1B16h � 1B96h �
1817h � 1897h � 1917h � 1997h � 1A17h � 1A97h � 1B17h � 1B97h �
1818h � 1898h � 1918h � 1998h � 1A18h � 1A98h � 1B18h � 1B98h �
1819h � 1899h � 1919h � 1999h � 1A19h � 1A99h � 1B19h � 1B99h �
181Ah � 189Ah � 191Ah � 199Ah � 1A1Ah � 1A9Ah � 1B1Ah � 1B9Ah �
181Bh � 189Bh � 191Bh � 199Bh � 1A1Bh � 1A9Bh � 1B1Bh � 1B9Bh �
181Ch � 189Ch � 191Ch � 199Ch � 1A1Ch � 1A9Ch � 1B1Ch � 1B9Ch �
181Dh � 189Dh � 191Dh � 199Dh � 1A1Dh � 1A9Dh � 1B1Dh � 1B9Dh �
181Eh � 189Eh � 191Eh � 199Eh � 1A1Eh � 1A9Eh � 1B1Eh � 1B9Eh �
181Fh � 189Fh � 191Fh � 199Fh � 1A1Fh � 1A9Fh � 1B1Fh � 1B9Fh �
1820h 18A0h 1920h 19A0h 1A20h 1AA0h 1B20h 1BA0h

186Fh 18EFh 196Fh 19EFh 1A6Fh 1AEFh 1B6Fh 1BEFh
1870h

187Fh

Common RAM
(Accesses
70h 7Fh)

18F0h

18FFh

Common RAM
(Accesses
70h 7Fh)

1970h

197Fh

Common RAM
(Accesses
70h 7Fh)

19F0h

19FFh

Common RAM
(Accesses
70h 7Fh)

1A70h

1A7Fh

Common RAM
(Accesses
70h 7Fh)

1AF0h

1AFFh

Common RAM
(Accesses
70h 7Fh)

1B70h

1B7Fh

Common RAM
(Accesses
70h 7Fh)

1BF0h

1BFFh

Common RAM
(Accesses
70h 7Fh)

BANK 51 BANK 52 BANK 53

Legend:
Unimplemented data memory locations, read as '0'

BANK 54 BANK 55

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

BANK 48 BANK 49 BANK 50



1C00h

1C0Bh

Core Registers

1C80h

1C8Bh

Core Registers

1D00h

1D0Bh
Core Registers

1D80h

1D8Bh

Core Registers

1E00h

1E0Bh

Core Registers

1E80h

1E8Bh

Core Registers

1F00h

1F0Bh

Core Registers

1F80h

1F8Bh

Core Registers

1C0Ch 1C8Ch NVMADRL 1D0Ch ADLTHL 1D8Ch RA0PPS 1E0Ch 1E8Ch 1F0Ch UMTOAP 1F8Ch
1C8Dh NVMADRH 1D0Dh ADLTHH 1D8Dh RA1PPS 1F0Dh UMTOAL
1C8Eh NVMDATL 1D0Eh ADUTHL 1D8Eh RA2PPS 1F0Eh UMTOAH
1C8Fh NVMDATH 1D0Fh ADUTHH 1D8Fh � 1F0Fh
1C90h NVMCON1 1D10h ADERRL 1D90h RA4PPS
1C91h NVMCON2 1D11h ADERRH 1D91h RA5PPS
1C92h 1D12h ADSTPTL 1D92h

1D13h ADSTPTH
1D14h ADFLTRL 1D97h
1D15h ADFLTRH 1D98h RB4PPS(1)

1D16h ADACCL 1D99h RB5PPS(1)

1D17h ADACCH 1D9Ah RB6PPS(1)

1D18h ADACCU 1D9Bh RB7PPS(1)

1C99h 1D19h ADCNT 1D9Ch RC0PPS(2)

1C9Ah CRCDATAL 1D1Ah ADRPT 1D9Dh RC1PPS(2)

1C9Bh CRCDATAH 1D1Bh ADPREVL 1D9Eh RC2PPS(2)

1C9Ch CRCDATAU 1D1Ch ADPREVH 1D9Fh RC3PPS(2)

1C9Dh CRCDATAT 1D1Dh ADRESL 1DA0h RC4PPS(2)

1C9Eh CRCOUTL 1D1Eh ADRESH 1DA1h RC5PPS(2)

1C9Fh CRCOUTH 1D1Fh ADPCH 1DA2h RC6PPS(1)

1CA0h CRCOUTU 1D20h ADNCH 1DA3h RC7PPS(1)

1CA1h CRCOUTT 1D21h ADACQL 1DA4h
1CA2h CRCCON0 1D22h ADACQH
1CA3h CRCCON1 1D23h ADCAP
1CA4h CRCCON2 1D24h ADPREL
1CA5h 1D25h ADPREH

1D26h ADCON0
1D27h ADCON1
1D28h ADCON2
1D29h ADCON3 1FE3h
1D2Ah ADSTAT 1FE4h STATUS_SHAD
1D2Bh ADREF 1FE5h WREG_SHAD
1D2Ch ADACT 1FE6h BSR_SHAD
1DCDh ADCLK 1FE7h PCLATH_SHAD
1D2Eh ADCG1A 1FE8h FSR0L_SHAD
1D2Fh ADCG1B(1) 1FE9h FSR0H_SHAD
1D30h ADCG1C(2) 1FEAh FSR1L_SHAD
1D31h 1FEBh FSR1H_SHAD

1FECh �
1FEDh STKPTR
1FEEh TOSL

1C6Fh 1CEFh 1D6Fh 1DEFh 1E6Fh 1EEFh 1F6Fh 1FEFh TOSH
1C70h

1C7Fh

Common RAM
(Accesses
70h 7Fh)

1CF0h

1CFFh

Common RAM
(Accesses
70h 7Fh)

1D70h

1D7Fh

Common RAM
(Accesses
70h 7Fh)

1DF0h

1DFFh

Common RAM
(Accesses
70h 7Fh)

1E70h

1E7Fh

Common RAM
(Accesses
70h 7Fh)

1EF0h

1EFFh

Common RAM
(Accesses
70h 7Fh)

1F70h

1F7Fh

Common RAM
(Accesses
70h 7Fh)

1FF0h

1FFFh

Common RAM
(Accesses
70h 7Fh)

Note: 

BANK 61BANK 56 BANK 57 BANK 58 BANK 59 BANK 60

Unimplemented
Read as '0'

BANK 62 BANK 63

Unimplemented
Read as '0'

See Table 2 for
register mapping

details

See Table 3 for
register mapping

details

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Legend:
Unimplemented data memory locations, read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

1. 20-pin devices only
2. 14/16/20-pin devices only



1E00h 1E3Dh CLCIN0PPS
1E3Eh CLCIN1PPS

1E0Bh 1E3Fh CLCIN2PPS
1E0Ch PPSLOCK 1E40h CLCIN3PPS
1E0Dh INTPPS 1E41h RX1PPS
1E0Eh T0CKIPPS 1E42h CK1PPS
1E0Fh T1CKIPPS 1E43h RX2PPS
1E10h T1GPPS 1E44h CK2PPS
1E11h T3CKIPPS 1E45h �
1E12h T3GPPS 1E46h �

1E47h SSP1CLKPPS
1E48h SSP1DATPPS
1E49h SSP1SSPPS

1E19h T2INPPS 1E4Ah SSP2CLKPPS
1E1Ah T4INPPS 1E4Bh SSP2DATPPS
1E1Bh T6INPPS 1E4Ch SSP2SSPPS
1E1Ch � 1E4Dh
1E1Dh �
1E1Eh CCP1PPS 1E4Fh
1E1Fh CCP2PPS 1E50h ADACTPPS
1E20h 1E51h

1E38h 1E6Fh
1E39h CWG1PPS 1E70h
1E3Ah

1E7Fh
1E3Ch

BANK 60

Legend:
Unimplemented data memory locations, read as '0'

1E13h

1E18h

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Unimplemented
Read as '0'

  Core Registers

Unimplemented
Read as '0'

Unimplemented
Read as '0'

Common RAM
(Accesses 70h 7Fh



1EA3h SLRCONC(2)

1EA4h INLVLC(2)

1EA5h IOCCP(2)

1E8Ch ANSELA 1EA6h IOCCN(2)

1E8Dh WPUA 1EA7h IOCCF(2)

1E8Eh ODCONA 1EA8h
1E8Fh SLRCONA
1E90h INLVLA 1EE0h
1E91h IOCAP 1EE1h RA1I2C(3)

1E92h IOCAN 1EE2h RA2I2C(3)

1E93h IOCAF 1EE3h �
1E94h � 1EE4h �
1E95h � 1EE5h RB4I2C(1)

1E96h ANSELB(1) 1EE6h RB5I2C(1)

1E97h WPUB(1) 1EE7h RB6I2C(1)

1E98h ODCONB(1) 1EE8h RB7I2C(1)

1E99h SLRCONB(1) 1EE9h RC0I2C(4)

1E9Ah INLVLB(1) 1EEAh RC1I2C(4)

1E9Bh IOCBP(1) 1EEBh �
1E9Ch IOCBN(1) 1EECh RC4I2C(4)

1E9Dh IOCBF(1) 1EEDh RC5I2C(4)

1E9Eh � 1EEEh �
1E9Fh � 1EEFh �
1EA0h ANSELC(2) 1EF0h
1EA1h WPUC(2)

1EA2h ODCONC(2) 1EFFh

Note: 1. 20-pin devices only
2. 14/16/20-pin devices only
3. PIC16F18015 only

Unimplemented
Read as '0'

Common RAM
(Accesses
70h 7Fh)

Legend:
Unimplemented data memory locations, read as '0'

BANK 61
1E80h

1E8Bh
Core registers

4. PIC16F18025 only



7 86

14

0

0

4 11

0

6 0

14

7 86 0

014

15

014

014

PCL

PCL

PCL

PCL

PCL

PCH

PCH

PCH

PCH

PCH

PC

PC

PC

PC

PC

PCLATH

PCLATH

PCLATH

Instruction 
with PCL as 
Destination

GOTO, 
CALL

CALLW

BRW

BRA

ALU result

OPCODE 10:0

W

PC + W

PC + OPCODE 8:0

Rev. 10-000042A
7/30/2013
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STKPTR = 0x1F
Stack Reset Disabled
(STVREN = 0)

Stack Reset Enabled
(STVREN = 1)

Initial Stack Configuration:

After Reset, the stack is empty. The
empty stack is initialized so the Stack
Pointer is pointing at 0x1F. If the Stack
Overflow/Underflow Reset is enabled, the
TOSH/ 0 . If the
Stack Overflow/Underflow Reset is
disabled, the TOSH/TOSL register will
return the contents of stack address
0x0F.

0x0000 STKPTR = 0x1F

TOSH:TOSL 0x0F

0x0E

0x0D

0x0C

0x0B

0x0A

0x09

0x08

0x07

0x06

0x04

0x05

0x03

0x02

0x01

0x00

0x1FTOSH:TOSL

Rev. 10-000043A
7/30/2013



STKPTR = 0x00Return Address

This figure shows the stack configuration
after the first CALL or a single interrupt.
If a RETURN instruction is executed, the
return address will be placed in the
Program Counter and the Stack Pointer
decremented to the empty state (0x1F).

0x0F

0x0E

0x0D

0x0C

0x0B

0x0A

0x09

0x08

0x07

0x06

0x04

0x05

0x03

0x02

0x01

0x00TOSH:TOSL

Rev. 10-000043B
7/30/2013

STKPTR = 0x06

After seven CALLs or six CALLs and an
interrupt, the stack looks like the figure on
the left. A series of RETURN instructions will
repeatedly place the return addresses into
the Program Counter and pop the stack.

Return Address

0x0F

0x0E

0x0D

0x0C

0x0B

0x0A

0x09

0x08

0x07

0x06

0x04

0x05

0x03

0x02

0x01

0x00

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

TOSH:TOSL

Rev. 10-000043C
7/30/2013



STKPTR = 0x10

When the stack is full, the next CALL or
an interrupt will set the Stack Pointer to
0x10. This is identical to address 0x00 so
the stack will wrap and overwrite the
return address at 0x00. If the Stack
Overflow/Underflow Reset is enabled, a
Reset will occur and location 0x00 will
not be overwritten.

Return Address0x0F

0x0E

0x0D

0x0C

0x0B

0x0A

0x09

0x08

0x07

0x06

0x04

0x05

0x03

0x02

0x01

0x00

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return Address

Return AddressTOSH:TOSL

Rev. 10-000043D
7/30/2013



Traditional 
Data Memory

Linear Data 
Memory

0x00000x0000

0x1FFF
0x2000

0x2FEF
0x2FF0

Reserved
0x7FFF
0x8000

Program Flash 
Memory

0xFFFF

PC value = 0x0000

PC value = 0x7FFF

FSR 
Address 
Range

Direct Addressing

5 0BSR 6 0
From Opcode

0
07 FSRxH

0 0
07 FSRxL

Indirect Addressing

000000 000001 000010 111111

Bank Select Location Select

0x00

0x7F

Bank Select Location Select

Bank 0 Bank 1 Bank 2 Bank 63

Rev. 10-000056B
12/14/2016



0x020
Bank 0
0x06F

0x0A0
Bank 1
0x0EF

0x120
Bank 2
0x16F

0x1920
Bank 50
0x196F

0 07 7FSRnH FSRnL

Location Select 0x2000

0x2FEF

Rev. 10-000057B
8/24/2016



0x0000

Program 
Flash 

Memory 
(low 8 bits)

0x7FFF

1
0 07 7FSRnH FSRnL

Location Select 0x8000

0xFFFF

Rev. 10-000058A
7/31/2013























Device
Reset

Power-on 
Reset

WDT Time-out 

Brown-out 
Reset

RESET Instruction

MCLRE

PWRTS[1:0]

 LFINTOSC

VDD

ICSP Programming Mode Exit

Stack Underflow
Stack  Overflow

Power-up 
Timer

VPP/MCLR

Memory Violation

2









VDD

Internal POR

Internal RESET

MCLR

FOSC

Begin Execution

Ext. Clock (EC)

Power-up Timer

code execution (1)

External Clock (EC modes), PWRTS

code execution (1)

External Clock (EC modes), PWRTS =

TPWRT

Int. Oscillator

code execution (1)

Internal Oscillator, PWRTS =

code execution (1)

Internal Oscillator, PWRTS

TPWRT

VDD

Internal POR

Internal RESET

MCLR

FOSC

Begin Execution

Power-up Timer



















FRQ

HFINTOSC

Secondary
Oscillator
(SOSC)

External
Oscillator

(EXTOSC)

CLKIN/ECIN

SOSCIN/SOSCI

SOSCO

31 kHz
Oscillator

000

110

011

001

101

100

010

111

COSC[2:0]

LFINTOSC

1-32 MHz
Oscillator

Sleep

Sleep
SYSCMD

System 
Clock

Peripheral 
Clock

T
o

 P
e

rip
h

er
al

s

MFINTOSC

R
es

er
ve

d
31.25 kHz 

and 500 kHz 
Oscillator

1 MHz 
Oscillator

SFINTOSC

Reserved



PIC®  MCU

CLKIN

CLKOUT

External Clock 
Source

CLKOUT (FOSC / 4) 
or I/O(1)





























TMR0IF
TMR0IE

INTF
INTE

IOCIF
IOCIE

Interrupt
to CPU

Wake-up 
(If in Sleep mode)

GIE

PIR0

PIRn

PEIE

PIE0

Peripheral Interrupts

PIEn









































23-bit WDT Prescaler 
Counter

PS[4:0]

WDT 
Time-out

CS

1

0
WDTE[1:0] = 01

SEN

WDTE[1:0] = 11

WDTE[1:0] = 10

Sleep

WDTE[1:0] = 00













Start 
Read Operation

Select Memory:
P , DIA, DCI,

Config Words, User ID (NVMREGS)

Select
Word Address

(NVMADRH:NVMADRL)

Data read now in 
NVMDATH:NVMDATL

End
Read Operation

Rev. 10-000046
/1 /201



Start 
Unlock Sequence

End
Unlock Sequence

Write  to 
NVMCON2

Write to
NVMCON2

Initiate
Write or Erase operation

(WR = 1)

Rev. 10-000047B
8/24/2015





Start 
Erase Operation 

End
Erase Operation

Select Memory:
PFM, Config Words, User ID

(NVMREGS)

Select Word Address
(NVMADRH:NVMADRL)

Enable Write/Erase 
Operation (WREN = )

Select Erase
Operation (FREE = )

Disable Interrupts
(GIE = )

Unlock Sequence 
(See Note 1)

Re-enable Interrupts 
(GIE = 1)

Disable Write/Erase Operation 
(WREN = 0)

CPU stalls while 
Erase operation completes 

(2 ms typical)

Rev. 10-000048B
8/24/2015





6 8

14

1414

Write Latch #31
1Fh

1414

Program Memory Write Latches

14 14 14

NVMADRH[6:0]
NVMADRL[7:5]

Program Flash Memory

Row 

Row 
Address 
Decode

Addr

Write Latch #30
1Eh

Write Latch #1
01h

Write Latch #0
00h

Addr Addr Addr

000h 001Fh001Eh0000h 0001h

001h 003Fh003Eh0010h 0011h

002h 005Fh005Eh0020h 0021h

End 
Addr End Addr

14

NVMADRL[4:0]

Configuration Memory

NVMREGS =

NVMREGS = 1

NVMADRH NVMADRL
7  6  0  7  5  4  0 

c3 c2 c1 c0r8 r7 r6 r5 r4 r3 r2- r0 c4r1

NVMDATH NVMDATL
7  5  0  7  0 

--

510

r9

User ID, Device ID, Revision ID, Configuration Words, DIA, DCI



Start Write Operation

Determine number of 
words to be written into 
PFM or Configuration 

Memory. The number of 
words cannot exceed the 
number of words per row

(word_cnt)

Select 
PFM or Config. Memory 

(NVMREGS)

Select Row Address
(NVMADRH:NVMADRL)

Select Write Operation
(FREE = )

Load Write Latches Only
(LWLO = )

Disable interrupts
(GIE = )

Enable Write/Erase
Operation (WREN = )

Load the value to write
(NVMDATH:NVMDATL)

Update the word counter
(word_cnt--)

Last word to write?

Unlock Sequence(1)

No delay when writing to 
PFM Latches

Re-enable interrupts
(GIE = )

Write Latches to PFM
(LWLO = )

Disable interrupts
(GIE = )

CPU stalls while Write 
operation completes 

(2 ms typical)

Disable Write/Erase 
Operation (WREN = )

End Write Operation

Increment Address
(NVMADRH:NVMADRL++)

Unlock Sequence(1)

Re-enable interrupts
(GIE = )

Yes

No





Start
Modify Operation

End
Modify Operation

Read Operation
(See Note 1)

An image of the entire row 
read must be stored in RAM

Erase Operation
(See Note 2)

Modify Image
The words to be modified are 
changed in the RAM image

Write Operation
Use RAM image

(See Note 3)
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Start
Verify Operation

This routine assumes that the last 
row of data written was from an 

image saved on RAM. This image 
will be used to verify the data 

currently stored in PFM

Fail 
Verify Operation

Last word ?

NVMDAT = 
RAM image ?

Read Operation(1)

End
Verify Operation

No

No

Yes

Yes
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End Read peration



Start 
Unlock Sequence

End
Unlock Sequence

Write  to 
NVMCON2

Write to
NVMCON2

Initiate
Write or Erase operation

(WR = 1)
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 )

(

 )

Disable Write/Erase Operation 
(  = )

















Write LATx
Write PORTx

Data bus

Read PORTx

To digital peripherals

To analog peripherals

Data Register

TRISx

VSS

I/O pin

ANSELx

D Q

CK

Read LATx

VDD
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IOCANx

IOCAPx

IOCIE IOC interrupt
to CPU core

From all other 
IOCnFx flags

RAx

Positive
Edge
Detect

Negative
Edge
Detect

IOC
Flag

Set/Reset
Logic

Write to IOCAFx flag
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T0CKIPPS

See T0CON1 
Register

T0CS

T0CKPS

Prescaler

FOSC/4
T0ASYNC

T016BIT

T0OUTPS T0IF

T0_out

Peripherals

TMR0

1

0
Postscaler

TMR0L

COMPARATOR

Timer 0 High 
Byte

TMR0H

T0_match

Clear

Latch 
Enable

8-bit TMR0 Body Diagram (T016BIT = 0)

TMR0L

TMR0H

Internal Data Bus

16-bit TMR0 Body Diagram (T016BIT = 1)

SYNC
IN OUT

TMR0
 body

Q

Q

D

CK

PPS

RxyPPS

RIN

OUT

Timer 0 High 
Byte

IN OUT

Read TMR0L

Write TMR0L

8

8

8

8

8

PPS



















TxGPPS

TxGATE

GPOL

0

1

Single Pulse
Acq. Control

1

0

GSPM

ON

GTM

GE

ON

DQ

EN

TMRxLTMRxH
Tx_overflow

set flag bit
TMRxIF 

TMRx(2)

1

0

TxCLK

Prescaler
1,2,4,8

SYNC

Sleep
Input

Fosc/2
Internal
Clock

CKPS

Synchronized Clock Input

2

det

Synchronize(3)

(1)

D

QCK

R

Q

GGO/DONE

TxCLK

D Q

set bit
TMRxGIF

GVAL

Q1

det

Interrupt

NOTE (5)

Note (4)

To Comparators (6)

0000

0000

4

4

1111

1111

PPS

TxCKIPPS

PPS



TxCKI = 1
When TMRx
Enabled

TxCKI = 0
When TMRx
Enabled





TMRx 
High Byte

TMRxL 

TMRxH 

From 
TMRx 
Circuitry

Set TMRxIF 
on Overflow

Read TMRxL

Write TMRxL

Internal Data Bus

8

8

8

8

8



Timer1

TxGVAL

TxCKI

TxG_IN

TxGPOL

TMRxGE



Timer1

TxGVAL

TxCKI

TxTxG_IN

TxGTM

TxGPOL

TMRxGE

TMRxGIF

TIMER1

TxGVAL

TxCKI

TxG_IN

TxGGO/
DONE

TxGSPM

TxGPOL

TMRxGE

Set by software

Counting enabled on 
rising edge of TxG

Cleared by software

Cleared by hardware on 
falling edge of TxGVAL

Cleared by 
softwareSet by hardware on 

falling edge of TxGVAL



TxG_IN

TxGGO/
DONE

TxGSPM

TxGPOL

TMRxGE

Set by software

Counting enabled on 
rising edge of TxG

Cleared by hardware on 
falling edge of TxGVAL

TxGTM

TMRxGIF Cleared by software
Cleared by 
software

Set by hardware on 
falling edge of TxGVAL

TIMER1

TxGVAL

TxCKI
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MODE[3]

Clear ON

TxTMR

Comparator

TxPR

CSYNC

ON

OUTPS

Postscaler

Set flag bit 
TMRxIF

TMRx_postscaled

CKPOL

MODE

PSYNC

Prescaler

CKPS

TMRx_clk

RSEL 

R

Sync 
(2 Clocks)

Edge Detector
Level Detector
Mode Control
(2 clock Sync)

TMRx_ers

0

1

1

0

enable

reset

Sync

Fosc/4

D Q

CCP_pset(1)

MODE[4:3] =

MODE[4:1] =

PPS

TxINPPS

TxIN

External 
Reset 

Sources(2)

CS

PPS

TxINPPS
TxIN

See 
TxCLKCON

register(3)
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TMRx_clk

TxPR

TxTMR

CKPS

TMRx_postscaled

OUTPS

TMRxIF (1)

Setting the interrupt flag is synchronized with the instruction clock.
Synchronization may take as many as instruction cycles

2 Cleared by software.  

(1) (2)
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TMRx_clk

Instruction(1)

ON

TxPR

TxTMR

TMRx_postscaled

BSF BCF BSF

5

0 1 2 3 4 5 0 1 2 2 3 4 53 4 5 0 1 0 1

PWM Duty 
Cycle

3

PWM Output

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

TMRx_ers

TxPR

TxTMR

TMRx_postscaled

5

0 1 2 3 4 5 0 1 2 3 4 5 0 1

PWM Duty 
Cycle

3

PWM Output



Rev. 10-000197C
3/6/2019

TMRx_clk

ON

TxPR

TxTMR

BSF BCF BSF

5

0 1 2 0 1 2 3 4 5 0 4 5 0

TMRx_ers

1 2 3 1

TMRx_postscaled

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

 and  represent Bit-Set File and Bit-Clear File instructions executed by
the CPU to set or clear the ON bit of TxCON. CPU execution is asynchronous

    to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BCF BSF

5

0 1 2 0 1 2 3 4 5 1 2 3

TMRx_ers

0 0 4

TMRx_postscaled

5 0

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 431 2 5 0

TMRx_postscaled

BCF BSF

PWM Duty 
Cycle

3

PWM Output

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU
to set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.

Instruction(1)
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TMRx_clk

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 1 2

CCP_pset

TMRx_postscaled

BCF

TMRx_ers

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 01 2

TMRx_postscaled

TMRx_ers

1 2 3 4 5 0

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 01

TMRx_postscaled

TMRx_ers

1 2 3 4 0

PWM Duty 
Cycle

3

PWM Output

5

Instruction(1)

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.
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TMRx_clk

ON

TxPR

TxTMR

BSF BCF

5

0 1 2 3 4 5 0 1

TMRx_postscaled

TMRx_ers

2 3 4 5 0

PWM Duty 
Cycle

3

PWM Output

Instruction(1)

 and  represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.

BSF BCF BSF

1 2 3 4 5 0
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TMRx_clk

Instruction(1)

ON

TxPR

TxTMR

BSF BSF

5

0 1 2 3 4 5 0 1

TMRx_postscaled

TMRx_ers

2 1 20

PWM Duty 
Cycle

D3

PWM Output

and represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TxCON. CPU execution is asynchronous to the timer clock input.

3 3 4 5 0

BSFBCF



















D Q
TRIS control

NCOxACC

NCOxINC

  INCxBUF

20

20

2020

20

NCO_overflow

D Q

Q
_

S Q

Q
_

R

0

1

PFM POL

OUT bit in 
NCOxCON 
Register

NCOxOUT

NCO_interrupt Set NCOxIF

EN

Ripple 
Counter

PWS

R

Fixed Duty 
Cycle Mode 

Circuitry

Pulse 
Frequency 

Mode Circuitry

(1)

NCOx_clk

Note 1: The increment registers are double-buffered to allow for value changes to be made without first disabling 
the NCO module. The full increment value is loaded into the buffer registers on the second rising edge of the 
NCOx_clk signal that occurs immediately after a write to the NCOxINCL register. The buffers are not user-
accessible and are shown here for reference. 

Adder

NCOx_out

To Peripherals

CKS

NCOx Clock 
Sources

See 
NCOxCLK 
Register

PPS

RxyPPS

Synchronizer
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00000h 04000h 08000h FC000h 00000h 04000h 08000h FC000h 00000h 04000h 08000h

4000h 4000h 4000h

NCO_interrupt

NCOx Output
FDC Mode 

NCOx Output
PF Mode

NCOxPWS = 

NCOx Output
PF Mode

NCOxPWS = 

NCOx
Accumulator

Value

NCOx 
Increment

Value 

NCOx 
Clock

Source 

000

001

NCO_overflow
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1

0

1

0

1

0

1

0

LSAC

LSBD

LSAC

LSBD

CWG Clock clock

data in
data out

clock

data in

data out

CWG Data Input

E

D Q

REN

SHUTDOWN =

S

R

Q

POLA

POLB

POLC

POLD

CWG 
Data

FREEZE
D Q

CWG Data

CWG1D

CWGxC

CWGxB

CWGxA

High-Z

High-Z

High-Z

High-Z

Rising Dead-Band Block

Falling Dead-Band Block

CWG Data A

CWG Data B

EN

SHUTDOWN

CWG Data

Auto-shutdown source
(CWGxAS1 register)
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1

0

1

0

1

0

1

0

LSAC

LSBD

LSAC

LSBD

CWG Data

CWG Data Input

E

D Q

POLA

POLB

POLC

POLD

CWG 
Data

FREEZE
D Q

CWG Data

CWGxD

CWGxC

CWGxB

CWGxA

High-Z

High-Z

High-Z

High-Z

D Q

Q

CWG Data A

CWG Data B

EN

SHUTDOWN

REN

SHUTDOWN =

S

R

QAuto-shutdown source
(CWGxAS1 register)
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CWG1A

CWG1B

CWG1C

CWG1D

FET 
Driver

FET 
Driver

FET 
Driver

FET 
Driver

VDD

QA QC

QB QD

LOAD
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1

0

1

0

1

0

1

0

LSAC

LSBD

LSAC

LSBD

CWG Clock clock

signal in
signal out

clock

signal in
signal out

CWG Data Input

E

D Q

POLA

POLB

POLC

POLD

CWG Data 

FREEZE
D Q

CWG Data

CWGxD

CWGxC

CWGxB

CWGA

High-Z

High-Z

High-Z

High-Z

Rising Dead-Band Block

Falling Dead-Band Block

CWG Data A

CWG Data B

EN

SHUTDOWN

MODE = b010: Forward

MODE = b011: Reverse

CWG Clock

MODE[0]

CWG 
Data

cwg data

CWG Data C

CWG Data D

D Q

QCWG 
Data

REN

SHUTDOWN =

S

R

QAuto-shutdown source
(CWGxAS1 register)
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1

0

1

0

1

0

1

0

LSAC

LSBD

LSAC

LSBD

CWG Data 
Input

E

D Q

POLA

POLB

POLC

POLD

CWG 
Data

FREEZE
D Q

CWGxD

CWGxC

CWGxB

CWGxA

High-Z

High-Z

High-Z

High-Z

1

0
OVRD

STRD

1

0
OVRC

STRC

1

0
OVRB

STRB

1

0
OVRA

STRA

CWG Data

SHUTDOWN

CWG Data D

CWG Data C

CWG Data B

CWG Data A

EN

MODE = b000: Asynchronous

MODE = b001: Synchronous

REN

SHUTDOWN =

S

R

Q
Auto-shutdown source
(CWGxAS1 register)
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S

R

Q

Write 1 to 
SHUTDOWN bit

REN

Write 0 to 
SHUTDOWN bit

SHUTDOWN

FREEZE
D

CK

Q

S

CWG_data

CWG_shutdown

Auto-shutdown source
(CWGxAS1 register)
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CCPRx

TMR1

16

16

Prescaler
1,4,16

CCPx

TRIS

set CCPxIF

CCPx
MODE

and
Edge Detect

RxyPPS

CTS
PPS

PPS

CCPxPPS

Capture Trigger Sources
See CCPxCAP register





CCPRx

Comparator
CCPx

Auto-conversion Trigger

TRIS

PPS

RxyPPS

R

SQ Output 
Logic

TMR1

MODE

Set CCPxIF Interrupt Flag



Period

Pulse Width

TMR2 =

TMR2 = CCPRx

TMR2 = PR2
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CCPRxH

Duty cycle registers

10-bit Latch(2)

(Not accessible by user)

Comparator

Comparator

PR2

(1)TMR2

TMR2 Module

CCPx

CCPx_out

R

TRIS Control

R

S

Q

CCPRxL

o eripherals

set CCPIF

CCPx_pset

ERS logic 

: 8-bit timer is concatenated with two bits generated by Fosc or two bits of the internal prescaler
to create 10-bit time base.
The alignment of the 10 bits from the CCPR register is determined by the CCPxFMT bit.

PPS

RxyPPS



7 6 5 4 3 2 1 0

CCPRxH

7 6 5 4 3 2 1 0

CCPRxL

7 6 5 4 3 2 1 0

CCPRxH

7 6 5 4 3 2 1 0

CCPRxL

9 8 7 6 5 4 3 2

10-bit Duty Cycle

1 0

FMT =

FMT =





















PWMxDCH

Duty cycle registers PWMxDCL[7:6]

10-bit Latch
(Not visible to user)

Comparator

Comparator

T2PR

(1)T2TMR

TMR2 Module

0

1

POL

PWMx

PWMx_out
To Peripherals

R
TRIS Control

R

S

Q

Q

T2_match

PPS

RxyPPS



Pulse Width

T2TMR = T2PR
T2TMR reloaded with 0

T2TMR = Duty Cycle = 
PWMxDCH[7:0]:PWMxDCL[7:6]

Period

T2TMR = T2PR
T2TMR reloaded with 0





















In
pu

t D
a

ta
 S

e
le

ct
io

n 
G

at
e

s(1
)

Logic
Function

(2)

lcxg2

lcxg1

lcxg3

lcxg4

MODE

lcxq

EN

POL

det

Interrupt

det

Interrupt

set bit
CLCxIFINTN

INTP

CLCx

to Peripherals 

Q1

CLCx_out

OUT
CLCxOUT

D Q

PPS

LCx_in[0]
LCx_in[1]
LCx_in[2]

LCx_in[n-2]
LCx_in[n-1]

LCx_in[n]

.

.

.

RxyPPS

TRIS





G1D1T

G1D1N

G1D2T

G1D2N

G1D3T

G1D3N

G1D4T

G1D4N

G1POL

lcxg1

Data GATE 1

Data GATE 2

Data GATE 3

Data GATE 4

(Same as Data GATE 1)

(Same as Data GATE 1)

(Same as Data GATE 1)

lcxg2

lcxg3

lcxg4

d1T

d1N

d2T

d2N

d3T

d3N

d4T

d4N

D1S

D2S

D3S

D4S

LCx_in[0]

LCx_in[n]

LCx_in[0]

LCx_in[n]

LCx_in[0]

LCx_in[n]

LCx_in[0]

LCx_in[n]

Data Selection







































Read Write

SSPxBUF

8 8

SSPxSR

8

Bit 0
Shift clock

SDI

SDO

Data bus

Control 
Enable

2 (CKP, CKE)
clock select

Edge 
select

Edge 
select

Prescaler 
4, 16, 64

(T2_match)
2

TOSC

Baud Rate 
Generator 

(SSPxADD)

TRIS bit

4

SSPM[3:0]
SSx

SDO_out

SCK

PPS

PPS

PPS

PPS

PPS

SCK_out

SSPxDATPPS

SSPxSSPPS

RxyPPS

RxyPPS(1)

SSPxCLKPPS(2)

Note Output selection for Host mode
Input selection for Client and Host modes



SPI Host

SCK

SDO

SDI

GPIO

GPIO

GPIO

SCK

SDI

SDO

SS

SCK

SDI

SDO

SS

SCK

SDI

SDO

SS

SPI Client #1

SPI Client #2

SPI Client #3











SPI Host

SCK

SDO

SDI

GPIO

SCK

SDI

SDO

SS

SCK

SDI

SDO

SS

SCK

SDI

SDO

SS

SPI Client #1

SPI Client #2

SPI Client #3





















1 2 3 4 5 6 7 8 9 91 2 3 4 5 6 7 8

D7 D6 D5 D4 D3 D2 D1 D0

Start

General Call Address ACK

Receiving Data

Cleared by software

SSPxBUF is read

SDA

SCL

BF

SSPxIF
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SDA

SCL

BRG 
Reload

BRG 
Value

DX DX, -1

03h 02h 01h 00h (hold off) 03h 02h

BRG decrements on 
Q2 and Q4 cycles

SCL is sampled high, reload takes 
place and BRG starts its count

SCL deasserted but client holds 
SCL low (clock arbitration)

SCL allowed to 
transition high



Write to SEN bit

SDA

SCL

SDA, SCL 
sampled high

TBRG

TBRG

TBRG

TBRG

Set S bit

Write to SSPxBUF

1st bit 2nd bit





Set PEN bit

9th falling SCL 
edge

ACK/NACK

TBRG TBRG

TBRG
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SSPxIF set

P bit setSCL

SDA



SDA

SCL

SSPxIF

BF

SEN

PEN

Set SEN bit

Cleared by 
hardware

SSPxBUF loaded with
address and R/W bit

A7 A6 A5 A4 A3 A2 A1

R/W =

ACK
SCL stretched while 

CPU responds to 
SSPxIF

From ,
ACKSTAT =

D7 D6 D5 D4 D3 D2 D1 D0

NACK,
ACKSTAT =

Cleared by 
software

Cleared by 
software

Cleared by 
software

Cleared by 
hardware
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SCL

SSPxIF

BF

SEN

PEN

Set SEN bit

Cleared by 
hardware

SSPxBUF loaded with 
address and R/W bit
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R/W =

ACK

SCL stretched while 
CPU responds to 

SSPxIF
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ACKSTAT =
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NACK,
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Cleared by 
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hardware
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Cleared by 
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1 1 1 1 0 A9 A8 0 A7 A6 A5 D5D6D7A4 D4A3 D3A2 D2A1 D1A0 D0
SDA

SCL

BF

SSPxIF

RCEN

High address

R/W

ACK (from )

NACK 
(from 

)

Stop

Software 
reads 

SSPxBUF

ACK (from )

ACKSTAT

1 1 1 1 0 A9 A8 1

1 2 3 4 5 6 7 8 9

Low address

Restart R/W

High address

s ACK copied 
to ACKSTAT 

Cleared by software

Byte loaded into 
SSPxBUF

Software sets RCEN = as receiver Cleared by 
hardware

Cleared by 
hardware

Hardware set

receives byte



SDA

SCL

BCLxIF

SDA released 
by Host

Hardware sets BCLxIF

SDA line pulled low 
by another source

Hardware samples SDA while 
SCL is high, SDA does not 

match expected value

Expected SDA 
value

Bus returns to 
Idle state
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TXREG register

8

Pin Buffer 
and  Control

TXIF

TRMT

TX9D

Data bus

8 TXIE

Inte rrupt

RXx/DTx Pin

TX_out

TX9

TXEN

Transmit Shift Register (TSR)

(8) 0

MSb LSb

÷ n

Multiplier x4

SYNC

BRGH

BRG16

x16 x64

1

1

1

1

1

x

x

x 0

0

0

0

0

0

0

n

+ 1

SPBRGH SPBRGL

Baud Rate Generator
FOSC

BRG16
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PPS

RxyPPS(1)

0

1

1

0

SYNC
CSRC

PPS

CKx Pin

CKPPS(2)

PPS

RxyPPS(2)

SYNC
CSRC

TXx/CKx Pin

Note In Synchronous mode, the DT output and RX input PPS 
selections enable the same pin.

In Synchronous mode  the TX output and CK input 
PPS selections enable the same pin. 



÷ n

Multiplier x4

SYNC

BRGH

BRG16

x16 x64

1

1

1

1

1

x

x

x 0

0

0

0

0

0

0

n
+ 1

SPBRGH SPBRGL

Baud Rate Generator
FOSC

BRG16

SPEN

CREN OERR RCIDL

Pin Buffer 
and Control

Data 
Recovery

RXx/DTx pin

Stop (8) 7 Start01

MSb LSbRSR Register

RX9

FERR RX9D RCREG Register
FIFO

8
Data Bus

RCxIE

RCxIF Inte rrupt
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PPS

RXPPS(1)

Note In Synchronous mode, the DT output and RX input PPS 
selections enable the same pin.

In Synchronous mode  the TX output and CK input 
PPS selections enable the same pin. 

1

0

SYNC
CSRC

PPS

CKx Pin

CKPPS(2)
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Write to TXxREG

BRG Output
(Shift Clock)

TXx/CKx pin

TXxIF bit
(Transmit Buffer

)

TRMT bit
(Transmit Shift

)

Start bit bit 0 bit 1 bit 7/8 Stop bit

1 TCY

Word 1

Word 1
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Write to TXxREG

BRG Output
(Shift Clock)

TXx/CKx pin

TXxIF bit
(Transmit Buffer

Reg Empty Flag)

TRMT bit
(Transmit Shift

Reg Empty Flag)

Start bit bit 0 bit 1 bit 7/8 Stop bit

1 TCY

Word 1

Start bit bit 0

Word 2

Word 1 Word 2
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RXx/DTx 
pin

Start 
bit bit 0

Word 1

bit 7/8 Stop 
bit

Start 
bit bit 0 bit 7/8 Stop 

bit

Start 
bit bit 0 bit 7/8 Stop 

bit
Word 3Word 2

Rcv Shift Reg 
Rcv Buffer Reg

Word 1
RCxREG

Word 2
RCxREG

RCIDL

Read 
RCxREG

OERR Flag

CREN 
(software clear)

RCxIF 
(Interrupt flag)

Note: This timing diagram shows three bytes appearing on the RXx input. The OERR flag is set because the 
RCxREG is not read before the third word is received.
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FOSC

q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q2 q3 q4q1 q2 q3 q4q1

WUE bit

RXx/DTx 
line

RCxIF

Bit set by user

Cleared due to user read of RCxREG

Auto cleared

Note:
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FOSC

q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q1 q2 q3 q4 q2 q3 q4q1 q2 q3 q4q1

WUE bit

RXx/DTx 
line

RCxIF

Bit set by user

Cleared due to user read of RCxREG

Auto cleared

Note:

Sleep command executed Sleep ends
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Write to TXxREG

BRG Output
(Shift Clock)

TXx/CKx pin

TXxIF bit
(Transmit Buffer

Reg Empty Flag)

TRMT bit
(Transmit Shift

Reg Empty Flag)

Start bit bit 0 bit 1 bit 11 Stop bit

Break

Dummy
Write

SENDB 
(send break 

control bit)

SENDB sampled here Auto cleared
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Write to TXxREG

BRG Output
(Shift Clock)

TXx/CKx pin

TXxIF bit
(Transmit Buffer

)

TRMT bit
(Transmit Shift

)

Start bit bit 0 bit 1 bit 7/8 Stop bit

1 TCY

Word 1

Word 1
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RXx/DTx pin bit 0

TXx/CKx pin 
SCKP =

TXx/CKx pin 
SCKP =

bit 1 bit 2 bit 3 bit 4 bit 5 bit 6 bit 7

Write to SREN

SREN bit

CREN bit

RCxIF 
( )

Read 
RCxREG

























VREF+VREF-

Enable

ADPCH

GO/DONE

complete

start

ADC 
Sample Circuit

Write to bit 
GO/DONE

VSS

VDD

VREF+ pin

PREF

set bit ADIF

VSS

ON

sampled 
positive 

input

Fosc 
Divider FOSC

FOSC/n

ADC 
Clock 
Select

ADC_clk

ADCRC

ADC CLOCK SOURCE

Trigger Select

Trigger Sources

.   .   .

ACT

A

Positive 
Reference

Select

00

11

10

01Reserved

FVR_buffer1

CS

ADC Result

ADRESH ADRESL

16

FM
Format/

Alignment



DAC1_output

FVR_buffer1

Temp Indicator

External
Channel

 Inputs

Internal
Channel
Inputs(1)

AN0

ANa

ANz

VSS

FVR_buffer2

.  

DAC2_output

. 

OPA1_output

ADPCH

Note 1: The internal input channel selections vary. The inputs shown are all possible input selections. efer to
the ADC Positive Input Channel Selection table for device-specific selection options.

ADC Sample and 
Hold Circuit

Positive Input Selection Multiplexers



ANA0ANA2

ANB[7:6] ANB4

ANC1ANC3

ADCG1

PORTA

PORTB

PORTC

ADC Positive 
Channel 
Selection 

(PCH) input





On the following cycle: (1)

ADRES is loaded
GO bit is cleared
ADIF bit is set

Set GO bit

External and Internal 
Channels are 
charged/discharged

If ADPRE 0 If ADACQ 0

External and Internal 
Channels share 
charge

If ADPRE = 0
If ADACQ = 0

Holding capacitor CHOLD is 
disconnected from analog input (1)

Precharge 
Time

(TPRE) (2)

Acquisition/
Sharing Time

(TACQ) (3)

ADC Conversion Time

Note :
Refer to the ADC Conversion Timing Specifications table in the Electrical Specifications chapter of the device data
sheet for more details.
Refer to ADPRE register for more details.
Refer to ADACQ register for more details.



MSb

MSb

LSb

LSb

FM = 0

FM = 1

bit 7 bit 7

bit 7bit 7

bit 0

bit 0

bit 0

bit 0

10-bit ADC Result

10-bit ADC ResultUnimplemented: Read as 0

Unimplemented: Read as 0

ADRESH ADRESL

AD8 AD7 AD6 AD5 AD4 AD3 AD2 AD1

AD8 AD7 AD6 AD5 AD4 AD3 AD2 AD1







VA

RS

VDD

Analog 
Input pin

CPIN

5pF
VT 0.6V

VT 0.6V

ILEAKAGE
(1)

VSS

RIC 1 K

Legend: CPIN = Input Capacitance
ILEAKAGE = Leakage Current at the pin due to various junctions
RIC = Interconnect Resistance
RS = Source Impedance
VA = Analog Voltage
VT = Diode Forward Voltage
SS = Sampling Switch
RSS = Resistance of the Sampling Switch
CHOLD = Sample/Hold Capacitance

SS RSS

Ref-

CHOLD = 10 PF

Sampling
Switch

RSS

5
6
7
8
9

10
11

Sampling
Switch
(K )

VDD

(V)

2 3 4 5 6

Note:
 1. Refer to the Electrical Specifications chapter of the device data sheet for more details.



ADRES

Average/
Filter

1

0

Error
Calculation

ADSTPT

Threshold
Logic

ADUTH ADLTH

Set 
Interrupt 

Flag

CRS

PSIS

ADPREV

CALC

TMD

ADFLTR

ADERR











ANx

ANx 
Multiplexer

Additional 
Sample 

Capacitors

PPOL Precharge

VDD

ADC 

ADCAP

PPOL Precharge

PPOL Precharge

PPOL Precharge

Precharge

VDD

Capacitive 
Sensor Node





Precharge Acquire Convert

First Sample Second Sample

VDD

VSS

Precharge Acquire Convert

Note 1 Note 1

Note 1:

Time





First Sample Second Sample

VDD

VSS

Time

ADGRDA

ADGRDB

Precharge Acquire Convert Precharge Acquire Convert

Note 1

Note 1:

Note 1























































PSS

VSOURCE+

VSOURCE-

R

2n

Steps

R

R

R

R

R

R

2n to 1
MUX

To Peripherals

DACxOUTn

OEn(1)

DACx_output

EN

DACxR

Note 1: The output enable bits are configured so that they act as a one-hot system, meaning only one DAC output
can be enabled at a time.

Positive
Reference
Sources

NSS

Negative
Reference
Sources
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+

PCH

NCH

EN(1)

EN(1)

EN(1)

HYS

Interrupt

Rising 
Edge 

INTP

INTN

Comparator Output

D Q

0

1

SYNC

set bit
CxIF

TRIS bit

CxOUT

CxOUT_sync

-

Interrupt

Falling 
Edge 

POL

Cx

(From Timer1 Module)  T1CLK

To Other 
Peripherals

Note 1:

PPS

RxyPPS

CxVP

CxVN

See CMxNCH
Register

See CMxPCH
Register







VA

RS

VDD

Analog 
Input pin

CPIN

5 pF
VT 0.6V

VT 0.6V

ILEAKAGE
(1)

VSS

RIC
To Comparator

Legend: CPIN = Input Capacitance
ILEAKAGE = Leakage Current at the pin due to various junctions
RIC = Interconnect Resistance
RS = Source Impedance
VA = Analog Voltage
VT = Diode Forward Voltage

Re v. 10-00 00 71
2/11 /20 19

Note:
1. See chapter.















1x 
2x
4x

1x 
2x
4x

ADFVR

CDAFVR

To ADC module 
as reference and 
input channel

To DAC and 
Comparator modules,
To ADC module as 
input channel only

+_
EN

RDY
Any peripheral 
requiring Fixed 

Reference

FVR Buffer 2

FVR Buffer 1
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TSRNG

TSEN
To ADC

VMEAS

VDD

Temperature Indicator
Module

GND
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-

+Zcpinv

VDD

ZCDxIN

VPULLUP

External 
voltage 
source

RPULLDOWN

(optional)

RPULLUP

(optional)

POL

ZCD Output for other modules

OUT pin

INTP

INTN

Interrupt

det

Interrupt

det

Set 
ZCDxIF 

flag

RSERIES
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VDD

VPOR

VPORR

VSS

VSS

NPOR
(1)

POR REARM

SVDD











Pin

CL = 50 pF 
(for all pins)

VSS

OS21

OS1,OS3,OS5 OS7,OS8,OS9 OS10,OS20

OS2,
OS4,
OS6

Q4 Q1 Q2 Q3 Q4 Q1CLKIN

CLKOUT







IO10, IO11

IO4

IO5

IO1

IO8, IO9 IO6, IO7

IO2

IO3

I/O pin 
(Input)

I/O pin 
(Output)

CLKOUT

FOSC

Cycle Write 
Q4

Fetch 
Q1

Read 
Q2

Execute 
Q3





VDD

MCLR

Internal 
POR

PWRT 
Time-out

Internal 
Reset(1)

WDT 
Reset

I/O Pins

RST04

RST01

RST02

RST02

RST03
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BSF ADCON0, GO

GO

Sample

ADC_clk

ADIF

ADRES OLD DATA

AD20

NEW DATA

AD22

1 TCY

DONE

Sampling Stopped

AD23

1 TCY

1 TCY
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BSF ADCON0, GO

GO

Sample

ADC_clk

ADIF

ADRES OLD DATA

AD21

NEW DATA

AD22

1 TCY

DONE

Sampling Stopped

AD23

2 TCY
(1)
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For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:
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8-Lead Plastic Dual In-Line (P) - 300 mil Body [PDIP]

eB

E

A

A1

A2

L

8X b

8X b1

E1

c

C

PLANE

.010 C

1 2

N

D

NOTE 1

TOP VIEW

END VIEWSIDE VIEW

e
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For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

8-Lead Plastic Dual In-Line (P) - 300 mil Body [PDIP]

Units INCHES
Dimension Limits MIN NOM MAX

Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 .115 .130 .195
Base to Seating Plane A1 .015
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .348 .365 .400
Tip to Seating Plane L .115 .130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .040 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing eB - - .430

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

3.

1.

protrusions shall not exceed .010" per side.

2.

4.

Notes:

§

- -

Dimensions D and E1 do not include mold flash or protrusions.  Mold flash or

Pin 1 visual index feature may vary, but must be located within the hatched area.
§ Significant Characteristic

Dimensioning and tolerancing per ASME Y14.5M

e

DATUM A DATUM A

e

b
e
2

b
e
2

ALTERNATE LEAD DESIGN
(NOTE 5)

5. Lead design above seating plane may vary, based on assembly vendor.
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SEATING
PLANE

TOP VIEW

SIDE VIEW

VIEW A–A
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0.10 C

Microchip Technology Drawing No. C04-057-SN Rev G Sheet 1 of 2

8X

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

8-Lead Plastic Small Outline (SN) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

1 2

N

h

h

A1

A2A

A

B

e

D

E

E
2

E1
2

E1

NOTE 5

NOTE 5

NX b

0.10 C A–B
2X

H c

2

4X 1

4X 1
(L1)

L

R1

R

VIEW C

SEE VIEW C

NOTE 1

D

0.10 C A–B
2X

0.10 C A–B
2X
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8-Lead Plastic Small Outline (SN) - Narrow, 3.90 mm (.150 In.) Body [SOIC]

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

protrusions shall not exceed 0.15mm per side.
3. Dimensions D and E1 do not include mold flash or protrusions.  Mold flash or

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic

4. Dimensioning and tolerancing per ASME Y14.5M

Notes:

5. Datums A & B to be determined at Datum H.

Foot Angle 0° – 8°

8°–0°Lead Angle

0.51–0.31bLead Width
0.25–0.17cLead Thickness

1.27–0.40LFoot Length
0.50–0.25hChamfer (Optional)

4.90 BSCDOverall Length
3.90 BSCE1Molded Package Width
6.00 BSCEOverall Width

0.25–0.10A1Standoff
-–1.25A2Molded Package Thickness

1.75––AOverall Height
1.27 BSCePitch

8NNumber of Pins
MAXNOMMINDimension Limits

MILLIMETERSUnits

§

Footprint L1 1.04 REF

Mold Draft Angle 5° – 15°1
2

––0.07R1Lead Bend Radius
––0.07RLead Bend Radius



RECOMMENDED LAND PATTERN

Microchip Technology Drawing C04-2057-SN Rev G

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

Dimensioning and tolerancing per ASME Y14.5M1.

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

Dimension Limits
Units

CContact Pad Spacing
Contact Pitch

MILLIMETERS

1.27 BSC
MIN

E
MAX

5.40

Contact Pad Length (X8)
Contact Pad Width (X8)

Y1
X1

1.55
0.60

NOM

E

X1

C

Y1

SILK SCREEN

8-Lead Plastic Small Outline (SN) - Narrow, 3.90 mm (.150 In.) Body [SOIC]





Microchip Technology Drawing No. C04-065-SL Rev D Sheet 1 of 2

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

14-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

0.20 C

0.25 C A–B D

1 2

N

2X N/2 TIPS

TOP VIEW

SIDE VIEW

VIEW A–A

A

e

B

E

D

E
2

D

E1

E2
2

NX b

A1

A2AC

SEATING
PLANE

0.10 C
14X

0.10 C A–B

0.10 C D

c

hh

H

SEE VIEW C

(L1)

L

R0.13

R0.13

VIEW C

NOTE 1 3

0.10 C

NOTE 5

NOTE 5

2X

2X



Microchip Technology Drawing No. C04-065-SL Rev D Sheet 2 of 2

14-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

Foot Angle 0° - 8°

15°-5°Mold Draft Angle Bottom
15°-5°Mold Draft Angle Top
0.51-0.31bLead Width
0.25-0.10cLead Thickness

1.04 REFL1Footprint

0.50-0.25hChamfer (Optional)
8.65 BSCDOverall Length
3.90 BSCE1Molded Package Width
6.00 BSCEOverall Width

0.25-0.10A1Standoff
--1.25A2Molded Package Thickness

1.75--AOverall Height
1.27 BSCePitch

14NNumber of Pins
MAXNOMMINDimension Limits

MILLIMETERSUnits

Foot Length L 0.40 - 1.27

§

or protrusion, which shall not exceed 0.25 mm per side.

3.

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

1.
2.

4.

Notes:

Dimension D does not include mold flash, protrusions or gate burrs, which shall

Pin 1 visual index feature may vary, but must be located within the hatched area.
§ Significant Characteristic

Dimensioning and tolerancing per ASME Y14.5M

not exceed 0.15 mm per end.  Dimension E1 does not include interlead flash

5. Datums A & B to be determined at Datum H.

Lead Angle 0° - -



RECOMMENDED LAND PATTERN

Dimension Limits
Units

Contact Pitch

MILLIMETERS

1.27 BSC
MIN

E
MAX

Contact Pad Length (X14)
Contact Pad Width (X14)

Y
X

1.55
0.60

NOM

CContact Pad Spacing 5.40

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

Dimensioning and tolerancing per ASME Y14.5M1.

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

E

X

Y

C

SILK SCREEN

Microchip Technology Drawing No. C04-2065-SL Rev D

14-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

1 2

14



TOP VIEW

VIEW A�A

SIDE VIEW

Sheet 1 of 2

Note:
http://www.microchip.com/packaging
For the most current package drawings, please see the Microchip Packaging Specification located at

14-Lead Thin Shrink Small Outline Package [ST] � 4.4 mm Body [TSSOP]

Microchip Technology Drawing C04-087 Rev E
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C
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SEE DETAIL B
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For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

1.
2.

Pin 1 visual index feature may vary, but must be located within the hatched area.
Dimensioning and tolerancing per ASME Y14.5M

Sheet 2 of 2

H

DETAIL B

c

1L

(L1)
( 3)

( 2)

R1

R2

Number of Terminals

Overall Height

Terminal Width

Overall Width

Terminal Length

Molded Package Width

Molded Package Thickness

Pitch

Standoff

Units
Dimension Limits

A1
A

b
E1

A2

e

L

E

N
0.65 BSC

1.00

0.45

0.19

�
0.05

�

0.60

�
�

MILLIMETERS
MIN NOM

14

0.75

0.30

1.20
0.15

MAX

L1 1.00 REFFootprint

Overall Length D 5.00

Terminal Thickness c 0.09 � 0.20

R1
R2

1

�0.09 �Lead Bend Radius
�0.09 �Lead Bend Radius
�0° 8°Foot Angle

2 12° REFMold Draft Angle

0.80 1.05

3 12° REFMold Draft Angle

6.40 BSC
4.40

�
�

�
�

4.30 4.50

4.90 5.10

14-Lead Thin Shrink Small Outline Package [ST] � 4.4 mm Body [TSSOP]

Microchip Technology Drawing C04-087 Rev E



RECOMMENDED LAND PATTERN

Dimension Limits
Units

Contact Pitch

MILLIMETERS

0.65 BSC
MIN

E
MAX

Contact Pad Length (Xnn)
Contact Pad Width (Xnn)

Y
X

1.45
0.45

NOM

CContact Pad Spacing 5.90

Contact Pad to Contact Pad (Xnn) G 0.20

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

Dimensioning and tolerancing per ASME Y14.5M1.

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

C

X

Y

G

E

SILK SCREEN

14-Lead Thin Shrink Small Outline Package [ST] � 4.4 mm Body [TSSOP]

Microchip Technology Drawing C04-2087 Rev E
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2X
TOP VIEW

SIDE VIEW

BOTTOM VIEW

NOTE 1

1
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N

0.10 C A B
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Microchip Technology Drawing  C04-403C Sheet 1 of 2

2X

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

D

E

SEE DETAIL A

D2

E2

K

16X b

e

16-Lead Plastic Quad Flat, No Lead Package (7N) - 4x4x1.0 mm Body [VQFN]
Wettable Flanks (Stepped), 0.40 mm Terminal Length

L

e
2

1
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TOP VIEW

VIEW A�A

SIDE VIEW

Sheet 1 of 2

Note:
http://www.microchip.com/packaging
For the most current package drawings, please see the Microchip Packaging Specification located at

20-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body  [SOIC]

Microchip Technology Erawing C04-094 Rev E
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For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

1.
2.

Pin 1 visual index feature may vary, but must be located within the hatched area.
Dimensioning and tolerancing per ASME Y14.5M

Sheet 2 of 2

H

Number of Terminals

Overall Height

Terminal Width

Overall Width

Terminal Length

Molded Package Width

Molded Package Thickness

Pitch

Standoff

Units
Dimension Limits

A1
A

b
E1

A2

e

L

E

N
1.27 BSC

-

0.40

0.31

-
0.10

-

0.65

-
-

MILLIMETERS
MIN NOM

20

1.27

0.51

2.65
0.30

MAX

L1 1.40 REFFootprint

Overall Length D 12.80 BSC

Terminal Thickness c 0.25 - 0.75

R1
R2

1

-0.07 -Lead Bend Radius
-0.07 -Lead Bend Radius
-0° 8°Foot Angle
-0° -Lead Angle

2 -Mold Draft Angle

2.05 -

3 -Mold Draft Angle

10.30 BSC
7.50 BSC

15°
15°

5°
5°

20-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body  [SOIC]

Microchip Technology Erawing C04-094 Rev E

Corner Chamfer h 0.25 - 0.75

DETAIL B

or protrusion, which shall not exceed 0.25 mm per side.

3.

4.

Dimension D does not include mold flash, protrusions or gate burrs, which shall

§ Significant Characteristic

not exceed 0.15 mm per end.  Dimension E1 does not include interlead flash

R2

R1

3

2

1

c

(L1)

L

§



RECOMMENDED LAND PATTERN

Dimension Limits
Units

Contact Pitch

MILLIMETERS

1.27 BSC
MIN

E
MAX

Contact Pad Length (X20)
Contact Pad Width (X20)

Y
X

1.95
0.60

NOM

1 2

20

CContact Pad Spacing 9.40

Contact Pad to Contact Pad G1 7.45

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

Dimensioning and tolerancing per ASME Y14.5M

For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

1.

2.

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

20-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body  [SOIC]

Contact Pad to Contact Pad G 0.67

Microchip Technology Erawing C04-2094 Rev E

E

C

X

Y

G1

SILK SCREEN

G





Notes:
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Microchip Technology Drawing  C04-126-ML Rev D Sheet 1 of 2
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D2
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L

20X
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For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

20-Lead Plastic Quad Flat, No Lead Package (ML) - 4x4 mm Body [QFN]
Also called VQFN

1

2



Microchip Technology Drawing  C04-126-ML Rev D Sheet 2 of 2

Number of Terminals

Overall Height

Terminal Width

Overall Width

Terminal Length

Exposed Pad Width

Terminal Thickness

Pitch

Standoff

Units
Dimension Limits

A1
A

b
E2

A3

e

L

E

N
0.50 BSC

0.20 REF

2.60

0.30
0.18

0.80
0.00

0.25
0.40

2.70

0.90
0.02

4.00 BSC

MILLIMETERS
MIN NOM

20

2.80

0.50
0.30

1.00
0.05

MAX

K -0.20 -

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

1.
2.
3.

Notes:

Pin 1 visual index feature may vary, but must be located within the hatched area.
Package is saw singulated
Dimensioning and tolerancing per ASME Y14.5M

Terminal-to-Exposed-Pad

20-Lead Plastic Quad Flat, No Lead Package (ML) - 4x4 mm Body [QFN]

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

Also called VQFN

Overall Length
Exposed Pad Length

D
D2 2.60

4.00 BSC
2.70 2.80



RECOMMENDED LAND PATTERN

Dimension Limits
Units

C2

Optional Center Pad Width

Contact Pad Spacing

Optional Center Pad Length

Contact Pitch

Y2
X2

2.80
2.80

MILLIMETERS

0.50 BSC
MIN

E
MAX

4.00

Contact Pad Length (X20)
Contact Pad Width (X20)

Y1
X1

0.80
0.30

Microchip Technology Drawing C04-2126-ML Rev D

NOM

20-Lead Plastic Quad Flat, No Lead Package (ML) - 4x4 mm Body [QFN]

SILK SCREEN

1

2

20

C1

C2

E

X1

Y1

G1

Y2

X2

C1Contact Pad Spacing 4.00

Contact Pad to Center Pad (X16) G1 0.20
Thermal Via Diameter V
Thermal Via Pitch EV

0.30
1.00

ØV

EV

EV

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Notes:

Dimensioning and tolerancing per ASME Y14.5M

For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

1.

2.

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Note:

Also called VQFN














