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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

dsPIC

16-Bit

100MHz

CANbus, I2C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, QEI, WDT
69

128KB (128K x 8)

FLASH

16K x 8

3V ~ 3.6V

A/D 24x12b; D/A 3x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

80-TQFP

80-TQFP (12x12)
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Referenced Sources

This device data sheet is based on the following
individual chapters of the “dsPIC33/PIC24 Family
Reference Manual”. These documents should be
considered as the general reference for the operation
of a particular module or device feature.

Note 1: To access the documents listed below,
browse to the documentation section of the
dsPIC33CK256MP508 product page of the
Microchip web site (www.microchip.com)
or select a family reference manual section
from the following list.

In addition to parameters, features and
other documentation, the resulting page
provides links to the related family
reference manual sections.

* “Introduction” (DS70573)

+ “dsPIC33E Enhanced CPU” (DS70005158)

» “dsPIC33E/PIC24E Program Memory” (DS70000613)

» “Data Memory” (DS70595)

* “Dual Partition Flash Program Memory” (DS70005156)

* “Flash Programming” (DS70609)

+ “Reset” (DS70602)

* “Interrupts” (DS70000600)

* “l/O Ports with Edge Detect” (DS70005322)

» “Oscillator Module with High-Speed PLL” (DS70005255)

+ “Direct Memory Access Controller (DMA)” (DS39742)

+ “CAN Flexible Data-Rate (FD) Protocol Module” (DS70005340)

+ “High-Resolution PWM with Fine Edge Placement” (DS70005320)

+ “12-Bit High-Speed, Multiple SARs A/D Converter (ADC)” (DS70005213)
» “High-Speed Analog Comparator Module” (DS70005280)

+ “Quadrature Encoder Interface (QEI)” (DS70000601)

+ “Multiprotocol Universal Asynchronous Receiver Transmitter (UART) Module” (DS70005288)
» “Serial Peripheral Interface (SPI) with Audio Codec Support” (DS70005136)
+ “Inter-Integrated Circuit (1°C)” (DS70000195)

» “Parallel Master Port (PMP)” (DS70005344)

» “Single-Edge Nibble Transmission (SENT) Module” (DS70005145)

* “Timer1 Module” (DS70005279)

+ “Capture/Compare/PWM/Timer (MCCP and SCCP)” (DS33035)

+ “Configurable Logic Cell (CLC)” (DS70005298)

» “Peripheral Trigger Generator (PTG)” (DS70000669)

» “32-Bit Programmable Cyclic Redundancy Check (CRC)” (DS30009729)
* “Current Bias Generator (CBG)” (DS70005253)

+ “Deadman Timer” (DS70005155)

+ “Watchdog Timer and Power-Saving Modes” (DS70615)

+ “CodeGuard™ Security” (DS70634)

+ “Dual Watchdog Timer” (DS70005250)

» “Programming and Diagnostics” (DS70608)
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4.3 Memory Resources

Many useful resources are provided on the main
product page of the Microchip web site for the devices
listed in this data sheet. This product page contains the
latest updates and additional information.

4.3.1

KEY RESOURCES

+ “dsPIC33E Enhanced CPU” (DS70005158) in
the “dsPIC33/PIC24 Family Reference Manual”

* Code Samples

* Application Notes
« Software Libraries

» Webinars

» All Related “dsPIC33/PIC24 Family Reference
Manual” Sections

» Development Tools

4.4 SFR Maps

The following tables show the dsPIC33CK256MP508
family SFR names, addresses and Reset values.
These tables contain all registers applicable to the
dsPIC33CK256MP508 family. Not all registers are
present on all device variants. Refer to Table 1 and
Table 2 for peripheral availability. Table 8-1 details port
availability for the different package options.

TABLE 4-2: SFR BLOCK 000h
Register |Address | All Resets Register Address All Resets Register |Address | All Resets
Core XMODSRT 048 XXXXXXXXXXXXXXXO0 [|CRC
WREGO0 000 0000000000000000 || XMODEND 04A | XXXXXXXXXXXXxXxX1|| CRCCONL 0BO [--000000010000- -
WREGH1 002 0000000000000000|| YMODSRT 04C | XXXXXXXXXXXXXXXO0 || CRCCONH 0B2 [---00000---00000
WREG2 004 0000000000000000 || YMODEND 04E XXXXXXXXXXXXXXX1 [| CRCXORL 0B4 | 000000000000000-
WREG3 006 0000000000000000 XBREV 050 XXXXXXXXXXXXXXXX [| CRCXORH 0B6 | 0000000000000000
WREG4 008 0000000000000000 DISICNT 052 - XXXXXXXXXXXXX00 [| CRCDATL 0B8 | 0000000000000000
WREG5 00A | 0000000000000000 TBLPAG 054 | -------- 00000000 || CRCDATH 0BA | 0000000000000000
WREG6 00C | 0000000000000000 YPAG 056 | -------- 00000001 || CRCWDATL 0BC | 0000000000000000
WREG7 00E | 0000000000000000 MSTRPR 058 | ---------- 00---0|| CRCWDATH OBE | 0000000000000000
WREGS 010 0000000000000000 || CTXTSTAT 05A | ----- 000----- 000 ||CLC
WREG9 012 0000000000000000 DMTCON 05C | -------------o-- CLC1CONL 0CO |--0-00--000--000
WREG10 014 0000000000000000 || DMTPRECLR 060 XXXXXXXX- === == - - CLC1CONH 0C2 |------------ 0000
WREG11 016 0000000000000000 DMTCLR 064 |-------- XXXXXXXX CLC1SEL 0C4 | 0000- 000- 000- 000
WREG12 018 0000000000000000 DMTSTAT 068 |-------- XXX----X || CLC1GLSL 0C8 | 0000000000000000
WREG13 01A | 0000000000000000 DMTCNTL 06C | XXXXXXXXXXXXXXXX || CLC1GLSH 0CA [ 0000000000000000
WREG14 01C | 0000000000000000 || DMTCNTH 06E XXXXXXXXXXXXXXXX || CLC2CONL 0CC | --0-00--000--000
WREG15 01E | 0001000000000000 |[DMTHOLDREG| 070 XXXXXXXXXXXXXXXX || CLC2CONH 0CE [------------ 0000
SPLIM 020 XXXXXXXXXXXXXXXX || DMTPSCNTL 074 XXXXXXXXXXXXXXXX [| CLC2SELL 0DO0 0000- 000- 000- 000
ACCAL 022 XXXXXXXXXXXXXXXX || DMTPSCNTH 076 XXXXXXXXXXXXXXXX [| CLC2GLSL 0D4 0000000000000000
ACCAH 024 XXXXXXXXXXXXXXXX || DMTPSINTVL 078 XXXXXXXXXXXXXXXX || CLC2GLSH 0D6 0000000000000000
ACCAU 026 XXXXXXXXXXXXXXXX || DMTPSINTVH 07A XXXXXXXXXXXXXXXX || CLC3CONL 0D8 --0-00--000--000
ACCBL 028 XXXXXXXXXXXXXXXX [|SENT CLC3CONH ODA |------------ 0000
ACCBH 02A | XXXXXXXXXXXXXXXX || SENT1CON1 080 - - 0-000000- 0- 000 || CLC3SELL 0DC | 0000- 000- 000- 000
ACCBU 02C | XXXXXXXXXXXXXXXX || SENT1CON2 084 0000000000000000 || CLC3GLSL OEO | 0000000000000000
PCL 02E | 0000000000000000 || SENT1CON3 088 0000000000000000 || CLC3GLSH OE2 [ 0000000000000000
PCH 030 |-------- 00000000 || SENT1STAT 08C |-------- 00000000 || CLC4CONL O0E4 [ --0-00--000--000
DSRPAG 032 |------ 0000000001 || SENT1SYNC 090 0000000000000000 || CLC4CONH OE6 [------------ 0000
DSWPAG 034 |------- 000000001 || SENT1DATL 094 0000000000000000 || CLC4SELL OE8 | 0000- 000- 000- 000
RCOUNT 036 XXXXXXXXXXXXXXXX || SENT1DATH 096 0000000000000000 || CLC4GLSL OEC [ 0000000000000000
DCOUNT 038 XXXXXXXXXXXXXXXX || SENT2CON1 098 - - 0-000000- 0- 000 || CLC4GLSH OEE | 0000000000000000
DOSTARTL| 03A XXXXXXXXXXXXXXX0 || SENT2CON2 09C 0000000000000000 |[ECC
DOSTARTH| 03C |--------- XXXXXXX || SENT2CON3 0A0 0000000000000000 [| ECCCONL OF0 [--------------- 0
DOENDL 03E | XXXXXXXXXXXXXXXO0 || SENT2STAT 0A4 | -------- 00000000 || ECCCONH 0F2 0000000000000000
DOENDH 040 |--------- XXXXXXX || SENT2SYNC 0A8 0000000000000000 || ECCADDRL OF4 0000000000000000
SR 042 0000000000000000 || SENT2DATL 0AC | 0000000000000000 || ECCADDRH OF6 0000000000000000
CORCON 044 --xx000000100000 || SENT2DATH O0AE | 0000000000000000 || ECCSTATL OF8 0000000000000000
MODCON 046 0- - 0000000000000 ECCSTATH OFA |[------ 0000000000
Legend: x = unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
DS70005349B-page 50 Advance Information © 2017-2018 Microchip Technology Inc.
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TABLE 4-7: SFR BLOCK 500h
Register |Address | All Resets Register Address All Resets Register Address All Resets
CAN C1TSCONL 5D4 |------ 0000000000 || C1RXOVIFH 5EA | 0000000000000000
C1CONL 5C0 |--00011101100000|| C1TSCONH 5D6 |------------- 000|| CATXATIFL 5EC | 0000000000000000
C1CONH 5C2 | 0000010010011000 C1VECL 5D8 ---00000- 1000000 || C1TXATIFH 5EE | 0000000000000000
CINBTCFGL| 5C4 |[00001111-0001111 C1VECH 5DA | 11000000- 1000000 || C1TXREQL 5F0 | 0000000000000000
CINBTCFGH| 5C6 |0000000000111110 C1INTL 5DC | 000000- - --- 00000 || C1TXREQH 5F2 | 0000000000000000
C1DBTCFGL| 5C8 |----0011----0011 C1INTH 5DE | 000000- - - - - 00000|| C1TRECL 5F4 | 0000000000000000
C1DBTCFGH| 5CA |00000000---01110 C1RXIFL 5E0 0000000000000000|| C1TRECH 5F6 [---------- 100000
C1TDCL 5CC | 00010000--000000|| C1RXIFH 5E2 0000000000000000 || C1BDIAGOL 5F8 | 0000000000000000
C1TDCH 5CE |------ 00------ 10 C1TXIFL 5E4 000000000000000- || C1BDIAGOH 5FA | 0000000000000000
C1TBCL 5D0 | 0000000000000000 C1TXIFH 5E6 0000000000000000 || C1BDIAG1L 5FC | 0000000000000000
C1TBCH 5D2 | 0000000000000000 || C1RXOVIFL 5E8 000000000000000- || C1BDIAG1TH 5FE | 00000- 000- 000000
Legend: x = unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.

© 2017-2018 Microchip Technology Inc.
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REGISTER 5-10: ECCSTATL: ECC SYSTEM STATUS DISPLAY REGISTER LOW

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
SECOUT<7:0>

bit 15 bit 8

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
SECIN<7:0>

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-8 SECOUT<7:0>: Calculated Single Error Correction Parity Value bits

bit 7-0 SECIN<7:0>: Read Single Error Correction Parity Value bits

SECIN<7:0> bits are the actual parity value of a Flash read operation.

REGISTER 5-11: ECCSTATH: ECC SYSTEM STATUS DISPLAY REGISTER HIGH

u-0 uU-0 U-0 u-0 uU-0 U-0 R-0 R-0
— — — — — — DEDOUT DEDIN
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
SECSYND<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-10 Unimplemented: Read as ‘0’
bit 9 DEDOUT: Calculated Dual Bit Error Detection Parity bit
bit 8 DEDIN: Read Dual Bit Error Detection Parity bit
DEDIN is the actual parity value of a Flash read operation.
bit 7-0 SECSYND<7:0>: Calculated ECC Syndrome Value bits

Indicates the bit location that contains the error.

DS70005349B-page 90 Advance Information © 2017-2018 Microchip Technology Inc.
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TABLE 8-1: PIN AND ANSELx AVAILABILITY

Device ‘Rx15 ‘ Rx14‘Rx13‘Rx12‘ Rx11 ‘Rx10‘ Rx9 ‘ Rx8 ‘ Rx7 ‘ Rx6 ‘ Rx5 | Rx4 ‘ Rx3 ‘ Rx2 | Rx1 ‘ Rx0
PORTA
dsPIC33XXXMP508/208| — — — — — — — | = | = | = — X X X X X
dsPIC33XXXMP506/206| — — — — — — — | = | = | = — X X X X X
dsPIC33XXXMP504/204| — — — — — — — | = | = | = — X X X X X
dsPIC33XXXMP503/203| — — — — — — — | = | = | = — X X X X X
dsPIC33XXXMP502/202| — — — — — — — | = | = | = — X X X X X
ANSELA — — — — — — — | = | = | = — X X X X X
PORTB
dsPIC33XXXMP508/208| X X X X X X X X X X X X X X X X
dsPIC33XXXMP506/206| X X X X X X X X X X X X X X X X
dsPIC33XXXMP504/204| X X X X X X X X X X X X X X X X
dsPIC33XXXMP503/203| X X X X X X X X X X X X X X X X
dsPIC33XXXMP502/202| X X X X X X X X X X X X X X X X
ANSELB — — — — — — X X X — — X X X X X
PORTC
dsPIC33XXXMP508/208| X X X X X X X X X X X X X X X X
dsPIC33XXXMP506/206| X X X X X X X X X X X X X X X X
dsPIC33XXXMP504/204| — — X X X X X X X X X X X X X X
dsPIC33XXXMP503/203| — — — — — — — | = | = | = X X X X X X
dsPIC33XXXMP502/202| — — — — — — — | = | — | = — — | | = = | —
ANSELC — — — — — — — | — X X — — X X X X
PORTD
dsPIC33XXXMP508/208| X X X X X X X X X X X X X X X X
dsPIC33XXXMP506/206| X X X X X X X X X X X X X X X X
dsPIC33XXXMP504/204| — — X — — X — X — | — — — | = | = X —
dsPIC33XXXMP503/203| — — — — — — — | = | — | = — — | | = = | —
dsPIC33XXXMP502/202| — — — — — — — | = | — | = — — | | = = | —
ANSELD — — X — X X — | = | = | = — - = | = | = | =
PORTE
dsPIC33XXXMP508/208| X X X X X X X X X X X X X X X X
dsPIC33XXXMP506/206| — — — — — — — | = | = | = — — | = | = | = | =
dsPIC33XXXMP504/204| — — — — — — — | = | — | = — — | | = = | —
dsPIC33XXXMP503/203| — — — — — — — | = | — | = — — | | = = | —
dsPIC33XXXMP502/202| — — — — — — — | = | — | = — — | | = = | —
ANSELE — — — — — — — | = | = | = — X X X X X

TABLE 8-2: 5V INPUT TOLERANT PORTS

PORTA | — — — — — — — — — — — RA4 | RA3 | RA2 | RA1 | RAO

PORTB | RB15 | RB14 | RB13 [ RB12 | RB11 [RB10 | RB9 | RB8 | RB7 | RB6 | RB5 | RB4 | RB3 | RB2 | RB1 | RBO

PORTC | RC15 | RC14 | RC13 | RC12 | RC11 [RC10 | RC9 | RC8 | RC7 | RC6 | RC5 | RC4 | RC3 | RC2 | RC1 | RCO

PORTD | RD15 | RD14 | RD13 | RD12 | RD11 [RD10 | RD9 | RD8 | RD7 | RD6 | RD5 | RD4 | RD3 | RD2 | RD1 | RDO

PORTE | RE15 | RE14 | RE13 [RE12 | RE11 |[RE10 | RE9 | RE8 | RE7 | RE6 | RE5 | RE4 | RE3 | RE2 | RE1 | REO

Legend: Shaded pins are up to 5.5 VDC input tolerant.
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REGISTER 8-4: LATx: OUTPUT DATA FOR PORTx REGISTER

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
LATx<15:8>
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
LATx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 LATx<15:0>: PORTx Data Output Value bits

REGISTER 8-5: ODCx: OPEN-DRAIN ENABLE FOR PORTx REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ODCx<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ODCx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-0 ODCx<15:0>: PORTx Open-Drain Enable bits

1 = Open-drain is enabled on the PORTx pin
0 = Open-drain is disabled on the PORTx pin

DS70005349B-page 120 Advance Information © 2017-2018 Microchip Technology Inc.
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TABLE 8-4: REMAPPABLE PIN INPUTS

olf:l;ﬁ)l(?j(:i%i Function Available on Ports
0 Vss Internal
1 Comparator 1 Internal
2 Comparator 2 Internal
3 Comparator 3 Internal
4-5 RP4-RP5 Reserved
6 PTG Trigger 26 Internal
7 PTG Trigger 27 Internal
8-10 RP8-RP10 Reserved
11 PWM Event Out C Internal
12 PWM Event Out D Internal
13 PWM Event Out E Internal
14-31 RP14-RP31 Reserved
32 RP32 Port Pin RBO
33 RP33 Port Pin RB1
34 RP34 Port Pin RB2
35 RP35 Port Pin RB3
36 RP36 Port Pin RB4
37 RP37 Port Pin RB5
38 RP38 Port Pin RB6
39 RP39 Port Pin RB7
40 RP40 Port Pin RB8
41 RP41 Port Pin RB9
42 RP42 Port Pin RB10
43 RP43 Port Pin RB11
44 RP44 Port Pin RB12
45 RP45 Port Pin RB13
46 RP46 Port Pin RB14
47 RP47 Port Pin RB15
48 RP48 Port Pin RCO
49 RP49 Port Pin RC1
50 RP50 Port Pin RC2
51 RP51 Port Pin RC3
52 RP52 Port Pin RC4
53 RP53 Port Pin RC5
54 RP54 Port Pin RC6
55 RP55 Port Pin RC7
56 RP56 Port Pin RC8
57 RP57 Port Pin RC9
58 RP58 Port Pin RC10
59 RP59 Port Pin RC11
60 RP60 Port Pin RC12
61 RP61 Port Pin RC13
62 RP62 Port Pin RC14

© 2017-2018 Microchip Technology Inc. Advance Information DS70005349B-page 127
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TABLE 8-8: PORTA REGISTER SUMMARY

Register | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bito | Bits | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito
ANSELA | — — — — — — [ =T =T =-T1T=1T-= ANSELA<4:0>

TRISA — — — — — — [ =T =T =T1T=1= TRISA<4:0>

PORTA — — — — — — [ =T =T =T=1T= RA<4:0>

LATA — — — — — — | =1 =1 =1=1= LATA<4:0>

ODCA — — — — — — | -1 =1 -=-1T-=1= ODCA<4:0>

CNPUA = = = — — — =T =T=1T=1T= CNPUA<4:0>

CNPDA — — — — — — =T =T=T=1T= CNPDA<4:0>

CNCONA | ON — — — Jonsvie| — [ — | — [ = | = [ = — — — — —
CNENOA | — — — — — — [ =T =T =T=1T= CNENOA<4:0>

CNSTATA | — — — — — — | =1 =1 =1=1= CNSTATA<4:0>

CNEN1A [ — — — — — — | -1 =1 -=-1T-=1= CNEN1A<4:0>

CNFA = = = — — — =TT =T =T=1T= CNFA<4:0>

TABLE 8-9: PORTB REGISTER SUMMARY

Register | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bito | mits | Bit7 | Bite | Bits | Bit4 | Bits | Bit2 | Bit1 | Bito
ANSELB — — — — — — ANSELB<9:7> — — ANSELB<4:0>

TRISB TRISB<15:0>

PORTB RB<15:0>

LATB LATB<15:0>

oDCB ODCB<15:0>

CNPUB CNPUB<15:0>

CNPDB CNPDB<15:0>

CNCONB | ON — — — Jensvie| — | — | = | = | = — — [ =0T =1=17T =
CNENOB CNENO<15:0>

CNSTATB CNSTATB<15:0>

CNEN1B CNEN1B<15:0>

CNFB CNFB<15:0>

ATINV4 80GdIN9GEHAIEEIIASP
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REGISTER 8-25: RPINR11: PERIPHERAL PIN SELECT INPUT REGISTER 11

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
OCFBR7 OCFBR6 OCFBR5 OCFBR4 OCFBR3 OCFBR2 OCFBR1 OCFBRO
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
OCFAR7 OCFARG6 OCFARS OCFAR4 OCFAR3 OCFAR2 OCFAR1 OCFARO
bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 OCFBR<7:0>: Assign SCCP Fault B (OCFB) Input to the Corresponding RPn Pin bits
See Table 8-4.
bit 7-0 OCFAR<7:0>: Assign SCCP Fault A (OCFA) Input to the Corresponding RPn Pin bits
See Table 8-4.

REGISTER 8-26: RPINR12: PERIPHERAL PIN SELECT INPUT REGISTER 12

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PCI9R7 PCI9R6 PCI9R5 PCI9R4 PCI9R3 PCI9R2 PCI9R1 PCI9RO0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PCI8R7 PCI8R6 PCI8R5 PCI8R4 PCI8R3 PCI8R2 PCI8R1 PCI8RO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 PCI9R<7:0>: Assign PWM Input 9 (PCI9) to the Corresponding RPn Pin bits
See Table 8-4.
bit 7-0 PCI8R<7:0>: Assign PWM Input 8 (PCI8) to the Corresponding RPn Pin bits
See Table 8-4.
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REGISTER 11-9: C1TBCH: CAN TIME BASE COUNTER REGISTER HIGH(':2)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TBC<31:24>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TBC<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 TBC<31:16> CAN Time Base Counter bits

This is a free-running timer that increments every TBCPREXx clock when TBCEN is set.

Note 1: The Time Base Counter (TBC) will be stopped and reset when TBCEN = 0 to save power.
2: The TBC prescaler count will be reset on any write to C1TBCH/L (TBCPREXx will be unaffected).

REGISTER 11-10: C1TBCL: CAN TIME BASE COUNTER REGISTER Low(1:2)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TBC<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TBC<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 TBC<15:0> CAN Time Base Counter bits

This is a free-running timer that increments every TBCPREXx clock when TBCEN is set.

Note 1: The TBC will be stopped and reset when TBCEN = 0 to save power.
2: The TBC prescaler count will be reset on any write to C1TBCH/L (TBCPREX will be unaffected).
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REGISTER 11-15: C1INTH: CAN INTERRUPT REGISTER HIGH

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0 U-0
IVMIE WAKIE CERRIE SERRIE RXOVIE TXATIE — —
bit 15 bit 8
uU-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — TEFIE MODIE TBCIE RXIE TXIE
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 IVMIE: Invalid Message Interrupt Enable bit

1 = Invalid message interrupt is enabled
0 = Invalid message interrupt is disabled
bit 14 WAKIE: Bus Wake-up Activity Interrupt Enable bit
1 = Wake-up activity interrupt is enabled
0 = Wake-up Activity Interrupt is disabled
bit 13 CERRIE: CAN Bus Error Interrupt Enable bit
1 = CAN bus error interrupt is enabled
0 = CAN bus error interrupt is disabled
bit 12 SERRIE: System Error Interrupt Enable bit
1 = System error interrupt is enabled
0 = System error interrupt is disabled
bit 11 RXOVIE: Receive Buffer Overflow Interrupt Enable bit
1 = Receive buffer overflow interrupt is enabled
0 = Receive buffer overflow interrupt is disabled
bit 10 TXATIE: Transmit Attempt Interrupt Enable bit
1 = Transmit attempt interrupt is enabled
0 = Transmit attempt interrupt is disabled
bit 9-5 Unimplemented: Read as ‘0’
bit 4 TEFIE: Transmit Event FIFO Interrupt Enable bit
1 = Transmit event FIFO interrupt is enabled
0 = Transmit event FIFO interrupt is disabled
bit 3 MODIE: Mode Change Interrupt Enable bit
1 = Mode change interrupt is enabled
0 = Mode change interrupt is disabled
bit 2 TBCIE: CAN Timer Interrupt Enable bit
1 = CAN timer interrupt is enabled
0 = CAN timer interrupt is disabled
bit 1 RXIE: Receive Object Interrupt Enable bit
1 = Receive object interrupt is enabled
0 = Receive object interrupt is disabled
bit 0 TXIE: Transmit Object Interrupt Enable bit

1 = Transmit object interrupt is enabled
0 = Transmit object interrupt is disabled
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REGISTER 12-8: CMBTRIGH: COMBINATIONAL TRIGGER REGISTER HIGH

uU-0 uU-0 u-0 uU-0 uU-0 uU-0 u-0 u-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CTB8EN CTB7EN CTB6EN CTB5EN CTB4EN CTB3EN CTB2EN CTB1EN

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-8 Unimplemented: Read as ‘0’

bit 7 CTB8EN: Enable Trigger Output from PWM Generator #8 as Source for Combinational Trigger B bit
1 = Enables specified trigger signal to be OR’d into the Combinatorial Trigger B signal
0 = Disabled

bit 6 CTBT7EN: Enable Trigger Output from PWM Generator #7 as Source for Combinational Trigger B bit
1 = Enables specified trigger signal to be OR’d into the Combinatorial Trigger B signal
0 = Disabled

bit 5 CTBG6EN: Enable Trigger Output from PWM Generator #6 as Source for Combinational Trigger B bit
1 = Enables specified trigger signal to be OR’d into the Combinatorial Trigger B signal
0 = Disabled

bit 4 CTB5EN: Enable Trigger Output from PWM Generator #5 as Source for Combinational Trigger B bit
1 = Enables specified trigger signal to be OR’d into the Combinatorial Trigger B signal
0 = Disabled

bit 3 CTB4EN: Enable Trigger Output from PWM Generator #4 as Source for Combinational Trigger B bit
1 = Enables specified trigger signal to be OR’d into the Combinatorial Trigger B signal
0 = Disabled

bit 2 CTB3EN: Enable Trigger Output from PWM Generator #3 as Source for Combinational Trigger B bit
1 = Enables specified trigger signal to be OR’d into the Combinatorial Trigger B signal
0 = Disabled

bit 1 CTB2EN: Enable Trigger Output from PWM Generator #2 as Source for Combinational Trigger B bit
1 = Enables specified trigger signal to be OR’d into the Combinatorial Trigger B signal
0 = Disabled

bit 0 CTB1EN: Enable Trigger Output from PWM Generator #1 as Source for Combinational Trigger B bit
1 = Enables specified trigger signal to be OR’d into the Combinatorial Trigger B signal
0 = Disabled
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REGISTER 12-18: PGxEVTH: PWM GENERATOR x EVENT REGISTER HIGH

R/W-0 R/W-0 R/W-0 R/W-0 u-0 u-0 R/W-0 R/W-0
FLTIEN® | CLIEN® FFIEN®) SIEN®) — — IEVTSEL1 IEVTSELO
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADTR2EN3 | ADTR2EN2 | ADTR2EN1 | ADTR10FS4 | ADTR10FS3 | ADTR10FS2 | ADTR10FS1 | ADTR10FSO0
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 FLTIEN: PCI Fault Interrupt Enable bit("

1 = Fault interrupt is enabled
0 = Fault interrupt is disabled
bit 14 CLIEN: PCI Current-Limit Interrupt Enable bit(?
1 = Current-limit interrupt is enabled
0 = Current-limit interrupt is disabled
bit 13 FFIEN: PCI Feed-Forward Interrupt Enable bit(®)
1 = Feed-forward interrupt is enabled
0 = Feed-forward interrupt is disabled
bit 12 SIEN: PCI Sync Interrupt Enable bit(4)
1 = Sync interrupt is enabled
0 = Sync interrupt is disabled
bit 11-10 Unimplemented: Read as ‘0’
bit 9-8 IEVTSEL<1:0>: Interrupt Event Selection bits
11 = Time base interrupts are disabled (Sync, Fault, current-limit and feed-forward events can be
independently enabled)
10 = Interrupts CPU at ADC Trigger 1 event
01 = Interrupts CPU at TRIGA compare event
00 = Interrupts CPU at EOC
bit 7 ADTR2EN3: ADC Trigger 2 Source is PGxTRIGC Compare Event Enable bit
1 = PGXTRIGC register compare event is enabled as trigger source for ADC Trigger 2
0 = PGxTRIGC register compare event is disabled as trigger source for ADC Trigger 2
bit 6 ADTR2EN2: ADC Trigger 2 Source is PGxTRIGB Compare Event Enable bit
1 = PGxTRIGB register compare event is enabled as trigger source for ADC Trigger 2
0 = PGxTRIGB register compare event is disabled as trigger source for ADC Trigger 2
bit 5 ADTR2EN1: ADC Trigger 2 Source is PGxTRIGA Compare Event Enable bit
1 = PGXTRIGA register compare event is enabled as trigger source for ADC Trigger 2
0 = PGxTRIGA register compare event is disabled as trigger source for ADC Trigger 2
bit 4-0 ADTR10FS<4:0>: ADC Trigger 1 Offset Selection bits
11111 = Offset by 31 trigger events

00010 = Offset by 2 trigger events
00001 = Offset by 1 trigger event
00000 = No offset

Note 1: Aninterrupt is only generated on the rising edge of the PCI Fault active signal.
2: Aninterrupt is only generated on the rising edge of the PCI current-limit active signal.
3: Aninterrupt is only generated on the rising edge of the PCI feed-forward active signal.
4: Aninterrupt is only generated on the rising edge of the PCI Sync active signal.
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REGISTER 12-21: PGxLEBL: PWM GENERATOR x LEADING-EDGE BLANKING REGISTER LOW

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
LEB<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R-0(M R-0(" R-0(
LEB<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-0 LEB<15:0>: Leading-Edge Blanking Period bits

Leading-Edge Blanking period. The 3 LSbs of the blanking time are not used, providing a blanking resolution
of 8 PGx_clks. The minimum blanking period is 8 PGx_clks which occurs when LEB<15:3> = 0.

Note 1: Bits<2:0> are read-only and always remain as ‘0’.
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REGISTER 14-4: DACxCONH: DACx CONTROL HIGH REGISTER

uU-0 uU-0 uU-0 U-0 uU-0 u-0 R/W-0 R/W-0
— — — — — — TMCB<9:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TMCB<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 15-10 Unimplemented: Read as ‘0’
bit 9-0 TMCB<9:0>: DACx Leading-Edge Blanking bits

These register bits specify the blanking period for the comparator, following changes to the DAC output
during Change-of-State (COS), for the input signal selected by the HCFSEL<3:0> bits in Register 14-9.

REGISTER 14-5: DACxCONL: DACx CONTROL LOW REGISTER

R/W-0 R/W-0 R/W-0 u-0 U-0 R/W-0 R/W-0 R/W-0
DACEN | IRQM1(12 | |raQMmo(1-2) — — CBE DACOEN FLTREN
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CMPSTAT CMPPOL INSEL2 INSEL1 INSELO HYSPOL HYSSEL1 HYSSELO
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

bit 15 DACEN: Individual DACx Module Enable bit

1 = Enables DACx module
0 = Disables DACx module to reduce power consumption; any pending Slope mode and/or underflow
conditions are cleared
bit 14-13 IRQM<1:0>: Interrupt Mode select bits(12)

11 = Generates an interrupt on either a rising or falling edge detect
10 = Generates an interrupt on a falling edge detect

01 = Generates an interrupt on a rising edge detect

00 = Interrupts are disabled

bit 12-11 Unimplemented: Read as ‘0’

Note 1: Changing these bits during operation may generate a spurious interrupt.
2: The edge selection is a post-polarity selection via the CMPPOL bit.
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REGISTER 16-9: UxP1: UARTx TIMING PARAMETER 1 REGISTER

u-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0

— — — — — — — P1<8>
bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
P1<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-9 Unimplemented: Read as ‘0’
bit 8-0 P1<8:0>: Parameter 1 bits
DMX TX:

Number of Bytes to Transmit — 1 (not including Start code).

LIN Master TX:

PID to transmit (bits<5:0>).

Asynchronous TX with Address Detect:

Address to transmit. A ‘1’ is automatically inserted into bit 9 (bits<7:0>).

Smart Card Mode:

Guard Time Counter bits. This counter is operated on the bit clock whose period is always equal to one
ETU (bits<8:0>).

Other Modes:

Not used.
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Most instructions are a single word. Certain double-word
instructions are designed to provide all the required
information in these 48 bits. In the second word, the
8 MSbs are ‘0’s. If this second word is executed as an
instruction (by itself), it executes as a NOP.

The double-word instructions execute in two instruction
cycles.

Most single-word instructions are executed in a single
instruction cycle, unless a conditional test is true or the
Program Counter is changed as a result of the
instruction, or a PSV or Table Read is performed. In
these cases, the execution takes multiple instruction
cycles, with the additional instruction cycle(s) executed
as a NOP. Certain instructions that involve skipping over
the subsequent instruction require either two or three

cycles if the skip is performed, depending on whether
the instruction being skipped is a single-word or two-
word instruction. Moreover, double-word moves require
two cycles.

Note: In dsPIC33CK256MP508 devices, read and
Read-Modify-Write operations on non-CPU
Special Function Registers require an
additional cycle when compared to dsPIC30F,
dsPIC33F, PIC24F and PIC24H devices.

Note: For more details on the instruction set, refer
to the “16-Bit MCU and DSC Programmer’s
Reference Manual” (DS70000157).

TABLE 31-1: SYMBOLS USED IN OPCODE DESCRIPTIONS

Field Description
#text Means literal defined by “t ext”
(text) Means “content of t ext ”
[text] Means “the location addressed by t ext ”
{} Optional field or operation
ae{b,c,d} a is selected from the set of values b, ¢, d
<n:m> Register bit field
.b Byte mode selection
.d Double-Word mode selection
.S Shadow register select
W Word mode selection (default)
Acc One of two accumulators {A, B}
AWB Accumulator Write-Back Destination Address register € {W13, [W13]+ = 2}
bit4 4-bit bit selection field (used in word-addressed instructions) € {0...15}
C,DC,N, 0V, Z MCU Status bits: Carry, Digit Carry, Negative, Overflow, Sticky Zero
Expr Absolute address, label or expression (resolved by the linker)
f File register address € {0x0000...0x1FFF}
lit1 1-bit unsigned literal € {0,1}
lit4 4-bit unsigned literal € {0...15}
lits 5-bit unsigned literal € {0...31}
lit8 8-bit unsigned literal € {0...255}
lit10 10-bit unsigned literal € {0...255} for Byte mode, {0:1023} for Word mode
lit14 14-bit unsigned literal € {0...16384}
lit16 16-bit unsigned literal € {0...65535}
lit23 23-bit unsigned literal € {0...8388608}; LSb must be ‘0’
None Field does not require an entry, can be blank
OA, OB, SA, SB DSP Status bits: ACCA Overflow, ACCB Overflow, ACCA Saturate, ACCB Saturate
PC Program Counter
Slit10 10-bit signed literal € {-512...511}
Slit16 16-bit signed literal € {-32768...32767}
Slité 6-bit signed literal € {-16...16}
Wb Base W register e {W0...W15}
Wd Destination W register e { Wd, [Wd], [Wd++], [Wd--], [++W(d], [--Wd] }
Wdo Destination W register

{Wnd, [Wnd], [Wnd++], [Wnd--], [++Wnd], [--Wnd], [Wnd+Whb] }

Wm,Wn Dividend, Divisor Working register pair (direct addressing)
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TABLE 33-5: OPERATING CURRENT (Ipp)®?

Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

Parameter No. Typ.(1) Max. Units Conditions
DC20 7.76 10.7 mA -40°C
749 10 mA +25°C 10 MIPS (N1=1,N2=5,N3 =2,
O 3.3V M =50, Fvco =400 MHz,
7.82 12.2 mA +85°C FPLLO = 40 MHz)
10.32 | 20.45 mA +125°C
DC21 10.36 | 13.1 mA -40°C
10.09 | 12.45 mA +25°C 20 MIPS (N1=1,N2=5,N3=1,
o 3.3V M =50, Fvco =400 MHz,
1042 | 145 mA +85°C FPLLO = 80 MHz)
12.89 | 2345 mA +125°C
DC22 14.54 | 17.45 mA -40°C
1426 | 16.7 mA +25°C 40 MIPS (N1=1,N2=3,N3 =1,
O 3.3V M =60, Fvco = 480 MHz,
14.58 | 18.9 mA +85°C FPLLO = 160 MHz)
17.06 | 274 mA +125°C
DC23 22.2 254 mA -40°C
21.91 24.9 mA +25°C 70 MIPS (N1=1,N2=2,N3 =1,
O 3.3V M =70, Fvco =560 MHz,
22.21 27 mA +85°C FPLLO = 280 MHz)
2465 | 35.1 mA +125°C
DC24 27.36 | 30.7 mA -40°C
26.96 | 305 mA +25°C 90 MIPS (N1=1,N2=2,N3=1,
o 3.3V M =90, Fvco = 720 MHz,
26.68 31.7 mA +85°C FpLLO = 360 MHZ)
29.01 39.9 mA +125°C
DC25 2714 | 30.9 mA -40°C
2654 | 301 | mA | +25°C 100 MIPS (N1 =1,N2 =1,
> 3.3V N3 =1, M =50, Fvco = 400 MHz,
26.79 | 317 mA +85°C FPLLO = 400 MHz)
29.23 40 mA +125°C

Note 1: Data in the “Typ.” column are for design guidance only and are not tested.
2: Base Run current (IDD) is measured as follows:
+ Oscillator is switched to EC+PLL mode in software
+ OSCH1 pin is driven with external 8 MHz square wave with levels from 0.3V to Vbb — 0.3V
+ OSC2 is configured as an I/O in the Configuration Words (OSCIOFCN (FOSC<2>) = 0)
* FSCM is disabled (FCKSM<1:0> (FOSC<7:6>) = 01)
» Watchdog Timer is disabled (FWDT<15> = 0 and WDTCONL<15> = 0)
» All I/O pins (except OSC1) are configured as outputs and driving low
* No peripheral modules are operating or being clocked (defined PMDx bits are all ‘1’s)
+ JTAG is disabled (JTAGEN (FICD<5>) = 0)
* NOR instructions are executed in whi | e( 1) loop
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TABLE 33-33: 12Cx BUS DATA TIMING REQUIREMENTS (MASTER MODE)

Operating temperature

Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Param

No. |Symbol Characteristic® Min.(") Max. | Units Conditions
IM10 | TrLo:scL | Clock Low Time | 100 kHz mode | Tcy (BRG + 1) — us
400 kHz mode | Tcy (BRG + 1) — us
1 MHz mode® | Tcv (BRG + 1) — Us
IM11 THizscL | Clock High Time | 100 kHz mode | Tcy (BRG + 1) — bs
400 kHz mode | Tcy (BRG + 1) — bs
1 MHz mode® | Tcy (BRG + 1) — Us
IM20 TrF:scL | SDAx and SCLx | 100 kHz mode — 300 ns CB is specified to be
Fall Time 400 kHz mode | 20 x (VDD/5.5V) | 300 ns |from 10 to 400 pF
1 MHz mode® | 20 x (Vbp/5.5V) | 120 ns
IM21 TrR:scL | SDAx and SCLx | 100 kHz mode — 1000 ns CB is specified to be
Rise Time 400 kHz mode 20+0.1C8 300 ns |from 10 to 400 pF
1 MHz mode(?) — 120 ns
IM25 TsU:DAT | Data Input 100 kHz mode 250 — ns
Setup Time 400 kHz mode 100 — ns
1 MHz mode(?) 50 — ns
IM26 | THD:DAT | Data Input 100 kHz mode 0 — us
Hold Time 400 kHz mode 0 0.9 us
1 MHz mode(® 0 0.3 us
IM30 | Tsu:STA | Start Condition | 100 kHz mode | Tcy (BRG + 1) — us Only relevant for
Setup Time 400 kHz mode | Tcy (BRG + 1) — us Repeated Start
1 MHz mode® | Tcv (BRG + 1) _ us | condition
IM31 THD:STA | Start Condition | 100 kHz mode Tcy (BRG +1) — us After this period, the
Hold Time 400 kHz mode | Tcy (BRG + 1) — us first clock pulse is
1 MHz mode@ | Tcy (BRG + 1) — us | generated
IM33 | Tsu:sToO | Stop Condition |100 kHz mode | Tcy (BRG + 1) — us
Setup Time 400 kHz mode | Tcy (BRG + 1) — us
1 MHz mode® | Tcv (BRG + 1) — us
IM34 THD:STO | Stop Condition | 100 kHz mode Tcy (BRG +1) — us
Hold Time 400 kHz mode | Tcy (BRG + 1) — Us
1 MHz mode® | Tcv (BRG + 1) — Us
IM40 TaA:scL | Output Valid 100 kHz mode — 3450 ns
from Clock 400 kHz mode — 900 ns
1 MHz mode(?) — 450 ns
IM45 TBF:SDA | Bus Free Time | 100 kHz mode 4.7 — us Time the bus must be
400 kHz mode 1.3 — ps free before a new
1 MHz mode® 05 — us transmission can start
IM50 Cs Bus Capacitive Loading — 400 pF
IM51 TPGD Pulse Gobbler Delay 65 390 ns (Note 3)
Note 1: BRG is the value of the I°C Baud Rate Generator.
2: Maximum Pin Capacitance = 10 pF for all I2Cx pins (for 1 MHz mode only).
3: Typical value for this parameter is 130 ns.
4: These parameters are characterized but not tested in manufacturing.
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