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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
Pin Diagrams (Continued) 

64-Pin TQFP(1,2,3) = Pins are up to 5V tolerant 
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PIC24EP64MC206

dsPIC33EP64MC206/506

PIC24EP128MC206
PIC24EP256MC206

dsPIC33EP128MC206/506
dsPIC33EP256MC206/506
dsPIC33EP512MC206/506

PIC24EP512MC206

Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.4 
“Peripheral Pin Select (PPS)” for available peripherals and for information on limitations.

2: Every I/O port pin (RAx-RGx) can be used as a Change Notification pin (CNAx-CNGx). See Section 11.0 “I/O 
Ports” for more information.

3: The metal pad at the bottom of the device is not connected to any pins and is recommended to be connected 
to VSS externally.

4: There is an internal pull-up resistor connected to the TMS pin when the JTAG interface is active. See the 
JTAGEN bit field in Table 27-2.
 2011-2013 Microchip Technology Inc. DS70000657H-page 19



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
3.6 CPU Resources

Many useful resources are provided on the main prod-
uct page of the Microchip web site for the devices listed
in this data sheet. This product page, which can be
accessed using this link, contains the latest updates
and additional information.

3.6.1 KEY RESOURCES

• “CPU” (DS70359) in the “dsPIC33/PIC24 Family 
Reference Manual”

• Code Samples

• Application Notes

• Software Libraries

• Webinars

• All related “dsPIC33/PIC24 Family Reference 
Manual” Sections

• Development Tools

Note: In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en555464
 2011-2013 Microchip Technology Inc. DS70000657H-page 39

http://www.microchip.com/wwwproducts/Devices.aspx?dDocName=en555464#1
http://www.microchip.com/wwwproducts/Devices.aspx?dDocName=en555464


dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
4.1.1 PROGRAM MEMORY 
ORGANIZATION

The program memory space is organized in word-
addressable blocks. Although it is treated as 24 bits
wide, it is more appropriate to think of each address of
the program memory as a lower and upper word, with
the upper byte of the upper word being unimplemented.
The lower word always has an even address, while the
upper word has an odd address (Figure 4-6). 

Program memory addresses are always word-aligned
on the lower word and addresses are incremented, or
decremented by two, during code execution. This
arrangement provides compatibility with data memory
space addressing and makes data in the program
memory space accessible.

4.1.2 INTERRUPT AND TRAP VECTORS

All dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/
50X and PIC24EPXXXGP/MC20X devices reserve the
addresses between 0x000000 and 0x000200 for hard-
coded program execution vectors. A hardware Reset
vector is provided to redirect code execution from the
default value of the PC on device Reset to the actual
start of code. A GOTO instruction is programmed by the
user application at address, 0x000000, of Flash
memory, with the actual address for the start of code at
address, 0x000002, of Flash memory.

A more detailed discussion of the Interrupt Vector
Tables (IVTs) is provided in Section 7.1 “Interrupt
Vector Table”.

FIGURE 4-6: PROGRAM MEMORY ORGANIZATION

0816

PC Address

0x000000

0x000002

0x000004
0x000006

23

00000000
00000000

00000000
00000000

Program Memory
‘Phantom’ Byte

(read as ‘0’)

least significant wordmost significant word

Instruction Width

0x000001

0x000003

0x000005
0x000007

msw
Address (lsw Address)
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All
Resets

IFS F OC1IF IC1IF INT0IF 0000

IFS F CMIF MI2C1IF SI2C1IF 0000

IFS — SPI2IF SPI2EIF 0000

IFS MI2C2IF SI2C2IF — 0000

IFS IF U2EIF U1EIF — 0000

IFS — — — 0000

IFS — — PWM3IF 0000

IFS — — — 0000

IFS IF PTGWDTIF PTGSTEPIF — 0000

IEC E OC1IE IC1IE INT0IE 0000

IEC E CMIE MI2C1IE SI2C1IE 0000

IEC — SPI2IE SPI2EIE 0000

IEC MI2C2IE SI2C2IE — 0000

IEC IE U2EIE U1EIE — 0000

IEC — — — 0000

IEC — — PWM3IE 0000

IEC — — — 0000

IEC IE PTGWDTIE PTGSTEPIE — 0000

IPC INT0IP<2:0> 4444

IPC DMA0IP<2:0> 4444

IPC T3IP<2:0> 4444

IPC U1TXIP<2:0> 0444

IPC SI2C1IP<2:0> 4444

IPC INT1IP<2:0> 0004

IPC DMA2IP<2:0> 4444

IPC T5IP<2:0> 4444

IPC SPI2EIP<2:0> 0044

IPC DMA3IP<2:0> 0444

IPC — — — 0440

IPC — — — 0440

IPC — — — 4440

IPC — — — 0040

IPC — — — 4400

IPC PWM3IP<2:0> 4004

Le
BLE 4-4: INTERRUPT CONTROLLER REGISTER MAP FOR PIC24EPXXXMC20X DEVICES ONLY

File 
ame

Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 

0 0800 — DMA1IF AD1IF U1TXIF U1RXIF SPI1IF SPI1EIF T3IF T2IF OC2IF IC2IF DMA0IF T1I

1 0802 U2TXIF U2RXIF INT2IF T5IF T4IF OC4IF OC3IF DMA2IF — — — INT1IF CNI

2 0804 — — — — — — — — — IC4IF IC3IF DMA3IF —

3 0806 — — — — — QEI1IF PSEMIF — — — — — —

4 0808 — — CTMUIF — — — — — — — — — CRC

5 080A PWM2IF PWM1IF — — — — — — — — — — —

6 080C — — — — — — — — — — — — —

8 0810 JTAGIF ICDIF — — — — — — — — — — —

9 0812 — — — — — — — — — PTG3IF PTG2IF PTG1IF PTG0

0 0820 — DMA1IE AD1IE U1TXIE U1RXIE SPI1IE SPI1EIE T3IE T2IE OC2IE IC2IE DMA0IE T1I

1 0822 U2TXIE U2RXIE INT2IE T5IE T4IE OC4IE OC3IE DMA2IE — — — INT1IE CNI

2 0824 — — — — — — — — — IC4IE IC3IE DMA3IE —

3 0826 — — — — — QEI1IE PSEMIE — — — — — —

4 0828 — — CTMUIE — — — — — — — — — CRC

5 082A PWM2IE PWM1IE — — — — — — — — — — —

6 082C — — — — — — — — — — — — —

8 0830 JTAGIE ICDIE — — — — — — — — — — —

9 0832 — — — — — — — — — PTG3IE PTG2IE PTG1IE PTG0

0 0840 — T1IP<2:0> — OC1IP<2:0> — IC1IP<2:0> —

1 0842 — T2IP<2:0> — OC2IP<2:0> — IC2IP<2:0> —

2 0844 — U1RXIP<2:0> — SPI1IP<2:0> — SPI1EIP<2:0> —

3 0846 — — — — — DMA1IP<2:0> — AD1IP<2:0> —

4 0848 — CNIP<2:0> — CMIP<2:0> — MI2C1IP<2:0> —

5 084A — — — — — — — — — — — — —

6 084C — T4IP<2:0> — OC4IP<2:0> — OC3IP<2:0> —

7 084E — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> —

8 0850 — — — — — — — — — SPI2IP<2:0> —

9 0852 — — — — — IC4IP<2:0> — IC3IP<2:0> —

12 0858 — — — — — MI2C2IP<2:0> — SI2C2IP<2:0> —

14 085C — — — — — QEI1IP<2:0> — PSEMIP<2:0> —

16 0860 — CRCIP<2:0> — U2EIP<2:0> — U1EIP<2:0> —

19 0866 — — — — — — — — — CTMUIP<2:0> —

23 086E — PWM2IP<2:0> — PWM1IP<2:0> — — — — —

24 0870 — — — — — — — — — — — — —

gend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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ADDRERR STKERR OSCFAIL — 0000

— INT2EP INT1EP INT0EP 8000

— — — — 0000

— — — SGHT 0000

M<7:0> 0000

Y (CONTINUED)

Bit 3 Bit 2 Bit 1 Bit 0
All

Resets
INTCON1 08C0 NSTDIS OVAERR OVBERR COVAERR COVBERR OVATE OVBTE COVTE SFTACERR DIV0ERR DMACERR MATHERR

INTCON2 08C2 GIE DISI SWTRAP — — — — — — — — —

INTCON3 08C4 — — — — — — — — — — DAE DOOVR

INTCON4 08C6 — — — — — — — — — — — —

INTTREG 08C8 — — — — ILR<3:0> VECNU

TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXGP50X DEVICES ONL

File 
Name

Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4

Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
FIGURE 4-21: BIT-REVERSED ADDRESSING EXAMPLE

TABLE 4-64: BIT-REVERSED ADDRESSING SEQUENCE (16-ENTRY)

Normal Address Bit-Reversed Address

A3 A2 A1 A0 Decimal A3 A2 A1 A0 Decimal

0 0 0 0 0 0 0 0 0 0

0 0 0 1 1 1 0 0 0 8

0 0 1 0 2 0 1 0 0 4

0 0 1 1 3 1 1 0 0 12

0 1 0 0 4 0 0 1 0 2

0 1 0 1 5 1 0 1 0 10

0 1 1 0 6 0 1 1 0 6

0 1 1 1 7 1 1 1 0 14

1 0 0 0 8 0 0 0 1 1

1 0 0 1 9 1 0 0 1 9

1 0 1 0 10 0 1 0 1 5

1 0 1 1 11 1 1 0 1 13

1 1 0 0 12 0 0 1 1 3

1 1 0 1 13 1 0 1 1 11

1 1 1 0 14 0 1 1 1 7

1 1 1 1 15 1 1 1 1 15

b3   b2    b1    0

b2   b3   b4    0

Bit Locations Swapped Left-to-Right
Around Center of Binary Value

Bit-Reversed Address

XBREV<14:0> = 0x0008 for a 16-Word Bit-Reversed Buffer

b7   b6    b5   b1

b7   b6   b5   b4b11 b10 b9   b8

b11 b10 b9   b8

b15 b14 b13 b12

b15 b14 b13 b12

Sequential Address

Pivot Point
DS70000657H-page 116  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
6.0 RESETS 

The Reset module combines all Reset sources and
controls the device Master Reset Signal, SYSRST. The
following is a list of device Reset sources:

• POR: Power-on Reset 

• BOR: Brown-out Reset

• MCLR: Master Clear Pin Reset

• SWR: RESET Instruction

• WDTO: Watchdog Timer Time-out Reset

• CM: Configuration Mismatch Reset 

• TRAPR: Trap Conflict Reset

• IOPUWR: Illegal Condition Device Reset

- Illegal Opcode Reset
- Uninitialized W Register Reset
- Security Reset

A simplified block diagram of the Reset module is
shown in Figure 6-1.

Any active source of Reset will make the SYSRST
signal active. On system Reset, some of the registers
associated with the CPU and peripherals are forced to
a known Reset state and some are unaffected.

All types of device Reset set a corresponding status bit
in the RCON register to indicate the type of Reset (see
Register 6-1).

A POR clears all the bits, except for the POR and BOR
bits (RCON<1:0>), that are set. The user application
can set or clear any bit at any time during code
execution. The RCON bits only serve as status bits.
Setting a particular Reset status bit in software does
not cause a device Reset to occur. 

The RCON register also has other bits associated with
the Watchdog Timer and device power-saving states.
The function of these bits is discussed in other sections
of this manual. 

For all Resets, the default clock source is determined
by the FNOSC<2:0> bits in the FOSCSEL Configura-
tion register. The value of the FNOSC<2:0> bits is
loaded into NOSC<2:0> (OSCCON<10:8>) on Reset,
which in turn, initializes the system clock.

FIGURE 6-1: RESET SYSTEM BLOCK DIAGRAM

Note 1: This data sheet summarizes the
features of the dsPIC33EPXXXGP50X,
dsPIC33EPXXXMC20X/50X and
PIC24EPXXXGP/MC20X families of
devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to “Reset” (DS70602) in the
“dsPIC33/PIC24 Family Reference Man-
ual”, which is available from the Microchip
web site (www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

Note: Refer to the specific peripheral section or
Section 4.0 “Memory Organization” of
this manual for register Reset states.

Note: The status bits in the RCON register
should be cleared after they are read so
that the next RCON register value after a
device Reset is meaningful. 

MCLR

VDD

BOR

Sleep or Idle

RESET Instruction

WDT
Module

Glitch Filter

Trap Conflict

Illegal Opcode

Uninitialized W Register

SYSRST

VDD Rise
Detect

POR

Configuration Mismatch

Security Reset

Internal
Regulator
 2011-2013 Microchip Technology Inc. DS70000657H-page 123
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
             

REGISTER 8-14: DMAPPS: DMA PING-PONG STATUS REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

bit 15 bit 8

U-0 U-0 U-0 U-0 R-0 R-0 R-0 R-0

— — — — PPST3 PPST2 PPST1 PPST0

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 15-4 Unimplemented: Read as ‘0’

bit 3 PPST3: DMA Channel 3 Ping-Pong Mode Status Flag bit

1 = DMASTB3 register is selected
0 = DMASTA3 register is selected

bit 2 PPST2: DMA Channel 2 Ping-Pong Mode Status Flag bit

1 = DMASTB2 register is selected
0 = DMASTA2 register is selected

bit 1 PPST1: DMA Channel 1 Ping-Pong Mode Status Flag bit

1 = DMASTB1 register is selected
0 = DMASTA1 register is selected

bit 0 PPST0: DMA Channel 0 Ping-Pong Mode Status Flag bit

1 = DMASTB0 register is selected
0 = DMASTA0 register is selected
 2011-2013 Microchip Technology Inc. DS70000657H-page 151



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
NOTES:
DS70000657H-page 152  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
9.0 OSCILLATOR CONFIGURATION The dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/
50X and PIC24EPXXXGP/MC20X oscillator system
provides:

• On-chip Phase-Locked Loop (PLL) to boost 
internal operating frequency on select internal and 
external oscillator sources

• On-the-fly clock switching between various clock 
sources

• Doze mode for system power savings
• Fail-Safe Clock Monitor (FSCM) that detects clock 

failure and permits safe application recovery or 
shutdown

• Configuration bits for clock source selection

A simplified diagram of the oscillator system is shown
in Figure 9-1.

FIGURE 9-1: OSCILLATOR SYSTEM DIAGRAM 

Note 1: This data sheet summarizes the
features of the dsPIC33EPXXXGP50X,
dsPIC33EPXXXMC20X/50X and
PIC24EPXXXGP/MC20X families of
devices. It is not intended to be a compre-
hensive reference source. To complement
the information in this data sheet, refer to
“Oscillator” (DS70580) in the “dsPIC33/
PIC24 Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

Note 1: See Figure 9-2 for PLL details.
2: The term, FP, refers to the clock source for all peripherals, while FCY refers to the clock source for the CPU. 

Throughout this document, FCY and FP are used interchangeably, except in the case of Doze mode. FP and FCY 
will be different when Doze mode is used with a doze ratio of 1:2 or lower.

XTPLL, HSPLL, ECPLL,

XT, HS, EC

FRCDIV<2:0>

WDT, PWRT,

FRCDIVN

FRCDIV16

NOSC<2:0> FNOSC<2:0>

Reset

FRC
Oscillator

LPRC
Oscillator

DOZE<2:0>

S3

S1

S2

S1/S3

S7

S6

FRC

LPRC

S0

S5

÷ 16

Clock Switch

0b000

Clock Fail

÷ 2

TUN<5:0>

PLL(1)

FCY(2)

FOSC

F
R

C
D

IV

D
O

Z
E

FSCM

POSCCLK

FRCCLK

OSC2

OSC1
Primary Oscillator

POSCMD<1:0>
FP(2)

÷ N

ROSEL RODIV<3:0>

REFCLKO

POSCCLK

RPnFOSC

Reference Clock Generation

FRCPLL, FPLLO

COSC<2:0>
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 11-4: RPINR7: PERIPHERAL PIN SELECT INPUT REGISTER 7

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

— IC2R<6:0>

bit 15 bit 8

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

— IC1R<6:0>

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 Unimplemented: Read as ‘0’ 

bit 14-8 IC2R<6:0>: Assign Input Capture 2 (IC2) to the Corresponding RPn Pin bits
(see Table 11-2 for input pin selection numbers)

1111001 = Input tied to RPI121
.
.
.
0000001 = Input tied to CMP1
0000000 = Input tied to VSS

bit 7 Unimplemented: Read as ‘0’ 

bit 6-0 IC1R<6:0>: Assign Input Capture 1 (IC1) to the Corresponding RPn Pin bits
(see Table 11-2 for input pin selection numbers)

1111001 = Input tied to RPI121
.
.
.
0000001 = Input tied to CMP1
0000000 = Input tied to VSS
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
20.1 UART Helpful Tips

1. In multi-node, direct-connect UART networks,
UART receive inputs react to the
complementary logic level defined by the
URXINV bit (UxMODE<4>), which defines the
Idle state, the default of which is logic high (i.e.,
URXINV = 0). Because remote devices do not
initialize at the same time, it is likely that one of
the devices, because the RX line is floating, will
trigger a Start bit detection and will cause the
first byte received, after the device has been ini-
tialized, to be invalid. To avoid this situation, the
user should use a pull-up or pull-down resistor
on the RX pin depending on the value of the
URXINV bit.

a) If URXINV = 0, use a pull-up resistor on the
RX pin.

b) If URXINV = 1, use a pull-down resistor on
the RX pin. 

2. The first character received on a wake-up from
Sleep mode caused by activity on the UxRX pin
of the UARTx module will be invalid. In Sleep
mode, peripheral clocks are disabled. By the
time the oscillator system has restarted and
stabilized from Sleep mode, the baud rate bit
sampling clock, relative to the incoming UxRX
bit timing, is no longer synchronized, resulting in
the first character being invalid; this is to be
expected.

20.2 UART Resources

Many useful resources are provided on the main prod-
uct page of the Microchip web site for the devices listed
in this data sheet. This product page, which can be
accessed using this link, contains the latest updates
and additional information.

20.2.1 KEY RESOURCES

• “UART” (DS70582) in the “dsPIC33/PIC24 
Family Reference Manual”

• Code Samples

• Application Notes

• Software Libraries

• Webinars

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

• Development Tools

Note: In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en555464
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
TABLE 24-1: PTG STEP COMMAND FORMAT (CONTINUED)

bit 3-0 Step 
Command

OPTION<3:0> Option Description

PTGWHI(1) 
or 
PTGWLO(1)

0000 PWM Special Event Trigger.(3)

0001 PWM master time base synchronization output.(3)

0010 PWM1 interrupt.(3)

0011 PWM2 interrupt.(3)

0100 PWM3 interrupt.(3)

0101 Reserved.

0110 Reserved.

0111 OC1 Trigger event.

1000 OC2 Trigger event.

1001 IC1 Trigger event.

1010 CMP1 Trigger event.

1011 CMP2 Trigger event.

1100 CMP3 Trigger event.

1101 CMP4 Trigger event.

1110 ADC conversion done interrupt.

1111 INT2 external interrupt.

PTGIRQ(1) 0000 Generate PTG Interrupt 0.

0001 Generate PTG Interrupt 1.

0010 Generate PTG Interrupt 2.

0011 Generate PTG Interrupt 3.

0100 Reserved.

•

•

•

•

•

•

1111 Reserved.

PTGTRIG(2) 00000 PTGO0.

00001 PTGO1.

•

•

•

•

•

•

11110 PTGO30.

11111 PTGO31.

Note 1: All reserved commands or options will execute but have no effect (i.e., execute as a NOP instruction).

2: Refer to Table 24-2 for the trigger output descriptions.

3: This feature is only available on dsPIC33EPXXXMC20X/50X and PIC24EPXXXMC20X devices.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 25-4: CMxMSKSRC: COMPARATOR x MASK SOURCE SELECT 
CONTROL REGISTER

U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 RW-0

— — — — SELSRCC3 SELSRCC2 SELSRCC1 SELSRCC0

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

SELSRCB3 SELSRCB2 SELSRCB1 SELSRCB0 SELSRCA3 SELSRCA2 SELSRCA1 SELSRCA0

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 15-12 Unimplemented: Read as ‘0’

bit 11-8 SELSRCC<3:0>: Mask C Input Select bits

1111 = FLT4
1110 = FLT2
1101 = PTGO19
1100 = PTGO18
1011 = Reserved
1010 = Reserved
1001 = Reserved
1000 = Reserved
0111 = Reserved
0110 = Reserved
0101 = PWM3H
0100 = PWM3L
0011 = PWM2H
0010 = PWM2L
0001 = PWM1H
0000 = PWM1L

bit 7-4 SELSRCB<3:0>: Mask B Input Select bits

1111 = FLT4
1110 = FLT2
1101 = PTGO19
1100 = PTGO18
1011 = Reserved
1010 = Reserved
1001 = Reserved
1000 = Reserved
0111 = Reserved
0110 = Reserved
0101 = PWM3H
0100 = PWM3L
0011 = PWM2H
0010 = PWM2L
0001 = PWM1H
0000 = PWM1L
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 25-6: CMxFLTR: COMPARATOR x FILTER CONTROL REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

bit 15 bit 8

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

— CFSEL2 CFSEL1 CFSEL0 CFLTREN CFDIV2 CFDIV1 CFDIV0

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 15-7 Unimplemented: Read as ‘0’

bit 6-4 CFSEL<2:0>: Comparator Filter Input Clock Select bits

111 = T5CLK(1)

110 = T4CLK(2)

101 = T3CLK(1)

100 = T2CLK(2)

011 = Reserved
010 = SYNCO1(3)

001 = FOSC(4)

000 = FP(4)

bit 3 CFLTREN: Comparator Filter Enable bit

1 = Digital filter is enabled
0 = Digital filter is disabled

bit 2-0 CFDIV<2:0>: Comparator Filter Clock Divide Select bits

111 = Clock Divide 1:128
110 = Clock Divide 1:64
101 = Clock Divide 1:32
100 = Clock Divide 1:16
011 = Clock Divide 1:8
010 = Clock Divide 1:4
001 = Clock Divide 1:2
000 = Clock Divide 1:1

Note 1: See the Type C Timer Block Diagram (Figure 13-2).

2: See the Type B Timer Block Diagram (Figure 13-1).

3: See the High-Speed PWMx Module Register Interconnection Diagram (Figure 16-2).

4: See the Oscillator System Diagram (Figure 9-1).
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
FIGURE 26-2: CRC SHIFT ENGINE DETAIL

26.1 Overview

The CRC module can be programmed for CRC
polynomials of up to the 32nd order, using up to 32 bits.
Polynomial length, which reflects the highest exponent
in the equation, is selected by the PLEN<4:0> bits
(CRCCON2<4:0>). 

The CRCXORL and CRCXORH registers control which
exponent terms are included in the equation. Setting a
particular bit includes that exponent term in the
equation; functionally, this includes an XOR operation
on the corresponding bit in the CRC engine. Clearing
the bit disables the XOR.

For example, consider two CRC polynomials, one a
16-bit equation and the other a 32-bit equation:

To program these polynomials into the CRC generator,
set the register bits as shown in Table 26-1.

Note that the appropriate positions are set to ‘1’ to
indicate that they are used in the equation (for example,
X26 and X23). The 0 bit required by the equation is
always XORed; thus, X0 is a don’t care. For a poly-
nomial of length N, it is assumed that the Nth bit will
always be used, regardless of the bit setting. Therefore,
for a polynomial length of 32, there is no 32nd bit in the
CRCxOR register.

TABLE 26-1:  CRC SETUP EXAMPLES FOR 
16 AND 32-BIT POLYNOMIAL

26.2 Programmable CRC Resources

Many useful resources are provided on the main prod-
uct page of the Microchip web site for the devices listed
in this data sheet. This product page, which can be
accessed using this link, contains the latest updates
and additional information.

26.2.1 KEY RESOURCES

• “Programmable Cyclic Redundancy Check 
(CRC)” (DS70346) in the “dsPIC33/PIC24 Family 
Reference Manual”

• Code Samples

• Application Notes

• Software Libraries

• Webinars

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

• Development Tools

CRCWDATH CRCWDATL

Bit 0 Bit 1 Bit n(2)

X(1)(1)

Read/Write Bus

Shift Buffer
Data Bit 2

X(2)(1) X(n)(1)

Note 1: Each XOR stage of the shift engine is programmable. See text for details.
2: Polynomial length n is determined by ([PLEN<4:0>] + 1).

x16 + x12 + x5 + 1

and

x32 + x26 + x23 + x22 + x16 + x12 + x11 + x10 + x8 + x7 
+ x5 + x4 + x2 + x + 1

CRC Control 
Bits

Bit Values

16-bit 
Polynomial

32-bit 
Polynomial

PLEN<4:0> 01111 11111

X<31:16> 0000 0000 
0000 000x

0000 0100 
1100 0001

X<15:0> 0001 0000 
0010 000x

0001 1101 
1011 011x

Note: In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en555464
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
33.0 PACKAGING INFORMATION

33.1 Package Marking Information          

Legend: XX...X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
WW Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
  Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (     )

can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.

3e

3e

28-Lead SPDIP

XXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXX

YYWWNNN

Example

dsPIC33EP64GP

1310017
502-I/SP 3e

28-Lead SOIC (.300”)

XXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXX

YYWWNNN

Example

dsPIC33EP64GP

1310017
502-I/SO 3e

28-Lead SSOP

XXXXXXXXXXXX
XXXXXXXXXXXX

YYWWNNN

Example

dsPIC33EP64
GP502-I/SS

1310017
3e

XXXXXXXX

28-Lead QFN-S (6x6x0.9 mm)

XXXXXXXX
YYWWNNN

33EP64GP

Example

502-I/MM
1310017
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
Note: For the most current package drawings, please see the Microchip Packaging Specification located at 

http://www.microchip.com/packaging
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
PMD (PIC24EPXXXMC20X Devices)......................... 94
PORTA (PIC24EPXXXGP/MC202, 

dsPIC33EPXXXGP/MC202/502 Devices) ........ 104
PORTA (PIC24EPXXXGP/MC203, 

dsPIC33EPXXXGP/MC203/503 Devices) ........ 103
PORTA (PIC24EPXXXGP/MC204, 

dsPIC33EPXXXGP/MC204/504 Devices) ........ 102
PORTA (PIC24EPXXXGP/MC206, 

dsPIC33EPXXXGP/MC206/506 Devices) .......... 99
PORTB (PIC24EPXXXGP/MC202, 

dsPIC33EPXXXGP/MC202/502 Devices) ........ 104
PORTB (PIC24EPXXXGP/MC203, 

dsPIC33EPXXXGP/MC203/503 Devices) ........ 103
PORTB (PIC24EPXXXGP/MC204, 

dsPIC33EPXXXGP/MC204/504 Devices) ........ 102
PORTB (PIC24EPXXXGP/MC206, 

dsPIC33EPXXXGP/MC206/506 Devices) .......... 99
PORTC (PIC23EPXXXGP/MC203, 

dsPIC33EPXXXGP/MC203/503 Devices) ........ 103
PORTC (PIC24EPXXXGP/MC204, 

dsPIC33EPXXXGP/MC204/504 Devices) ........ 102
PORTC (PIC24EPXXXGP/MC206, 

dsPIC33EPXXXGP/MC206/506 Devices) .......... 99
PORTD (PIC24EPXXXGP/MC206, 

dsPIC33EPXXXGP/MC206/506 Devices) ........ 100
PORTE (PIC24EPXXXGP/MC206, 

dsPIC33EPXXXGP/MC206/506 Devices) ........ 100
PORTF (PIC24EPXXXGP/MC206, 

dsPIC33EPXXXGP/MC206/506 Devices) ........ 100
PORTG (PIC24EPXXXGP/MC206 and 

dsPIC33EPXXXGP/MC206/506 Devices) ........ 101
PTG............................................................................. 78
PWM (dsPIC33EPXXXMC20X/50X, 

PIC24EPXXXMC20X Devices) ........................... 79
PWM Generator 1 (dsPIC33EPXXXMC20X/50X, 

PIC24EPXXXMC20X Devices) ........................... 79
PWM Generator 2 (dsPIC33EPXXXMC20X/50X, 

PIC24EPXXXMC20X Devices) ........................... 80
PWM Generator 3 (dsPIC33EPXXXMC20X/50X, 

PIC24EPXXXMC20X Devices) ........................... 80
QEI1 (dsPIC33EPXXXMC20X/50X, 

PIC24EPXXXMC20X Devices) ........................... 81
Reference Clock ......................................................... 93
SPI1 and SPI2 ............................................................ 83
System Control ........................................................... 93
Time1 through Time5.................................................. 75
UART1 and UART2 .................................................... 82

Registers
AD1CHS0 (ADC1 Input Channel 0 Select) ............... 333
AD1CHS123 (ADC1 Input 

Channel 1, 2, 3 Select) ..................................... 331
AD1CON1 (ADC1 Control 1) .................................... 325
AD1CON2 (ADC1 Control 2) .................................... 327
AD1CON3 (ADC1 Control 3) .................................... 329
AD1CON4 (ADC1 Control 4) .................................... 330
AD1CSSH (ADC1 Input Scan Select High) .............. 335
AD1CSSL (ADC1 Input Scan Select Low)................ 336
ALTDTRx (PWMx Alternate Dead-Time) .................. 238
AUXCONx (PWMx Auxiliary Control)........................ 247
CHOP (PWMx Chop Clock Generator)..................... 234
CLKDIV (Clock Divisor)............................................. 158
CM4CON (Comparator 4 Control) ............................ 364
CMSTAT (Op Amp/Comparator Status) ................... 360
CMxCON (Comparator x Control, x = 1,2,3) ............. 362
CMxFLTR (Comparator x Filter Control)................... 370

CMxMSKCON (Comparator x Mask 
Gating Control) ................................................. 368

CMxMSKSRC (Comparator x Mask Source 
Select Control).................................................. 366

CORCON (Core Control) .................................... 42, 133
CRCCON1 (CRC Control 1) ..................................... 375
CRCCON2 (CRC Control 2) ..................................... 376
CRCXORH (CRC XOR Polynomial High) ................ 377
CRCXORL (CRC XOR Polynomial Low).................. 377
CTMUCON1 (CTMU Control 1) ................................ 317
CTMUCON2 (CTMU Control 2) ................................ 318
CTMUICON (CTMU Current Control) ....................... 319
CVRCON (Comparator Voltage 

Reference Control) ........................................... 371
CxBUFPNT1 (ECANx Filter 0-3 

Buffer Pointer 1) ............................................... 300
CxBUFPNT2 (ECANx Filter 4-7 

Buffer Pointer 2) ............................................... 301
CxBUFPNT3 (ECANx Filter 8-11 

Buffer Pointer 3) ............................................... 301
CxBUFPNT4 (ECANx Filter 12-15 

Buffer Pointer 4) ............................................... 302
CxCFG1 (ECANx Baud Rate Configuration 1) ......... 298
CxCFG2 (ECANx Baud Rate Configuration 2) ......... 299
CxCTRL1 (ECANx Control 1) ................................... 290
CxCTRL2 (ECANx Control 2) ................................... 291
CxEC (ECANx Transmit/Receive Error Count) ........ 298
CxFCTRL (ECANx FIFO Control)............................. 293
CxFEN1 (ECANx Acceptance Filter Enable 1)......... 300
CxFIFO (ECANx FIFO Status) ................................. 294
CxFMSKSEL1 (ECANx Filter 7-0 

Mask Selection 1) ............................................. 304
CxFMSKSEL2 (ECANx Filter 15-8 

Mask Selection 2) ............................................. 305
CxINTE (ECANx Interrupt Enable) ........................... 297
CxINTF (ECANx Interrupt Flag)................................ 295
CxRXFnEID (ECANx Acceptance Filter n 

Extended Identifier) .......................................... 304
CxRXFnSID (ECANx Acceptance Filter n 

Standard Identifier) ........................................... 303
CxRXFUL1 (ECANx Receive Buffer Full 1).............. 307
CxRXFUL2 (ECANx Receive Buffer Full 2).............. 307
CxRXMnEID (ECANx Acceptance Filter Mask n 

Extended Identifier) .......................................... 306
CxRXMnSID (ECANx Acceptance Filter Mask n 

Standard Identifier) ........................................... 306
CxRXOVF1 (ECANx Receive 

Buffer Overflow 1)............................................. 308
CxRXOVF2 (ECANx Receive 

Buffer Overflow 2)............................................. 308
CxTRmnCON (ECANx TX/RX 

Buffer mn Control) ............................................ 309
CxVEC (ECANx Interrupt Code)............................... 292
DEVID (Device ID).................................................... 383
DEVREV (Device Revision)...................................... 383
DMALCA (DMA Last Channel Active Status) ........... 150
DMAPPS (DMA Ping-Pong Status) .......................... 151
DMAPWC (DMA Peripheral Write 

Collision Status)................................................ 148
DMARQC (DMA Request Collision Status) .............. 149
DMAxCNT (DMA Channel x Transfer Count) ........... 146
DMAxCON (DMA Channel x Control)....................... 142
DMAxPAD (DMA Channel x 

Peripheral Address).......................................... 146
DMAxREQ (DMA Channel x IRQ Select) ................. 143
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