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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"

Obsolete

dsPIC

16-Bit

60 MIPs

CANbus, I2C, IrDA, LINbus, QEI, SPI, UART/USART
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, WDT
35

256KB (85.5K x 24)

FLASH

16K x 16

3V ~ 3.6V

A/D 9x10b/12b

Internal

-40°C ~ 150°C (TA)

Surface Mount

44-TQFP

44-TQFP (10x10)
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

FIGURE 4-8: DATA MEMORY MAP FOR dsPIC33EP64MC20X/50X AND
dsPIC33EP64GP50X DEVICES
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Note:  Memory areas are not shown to scale.
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TABLE 4-34: NVM REGISTER MAP
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 Bit 3 Bit 2 Bit 1 Bit 0 R(Q:lzlats
NVMCON 0728 WR WREN | WRERR | NVMSIDL — — — — — — — — NVMOP<3:0> 0000
NVMADRL 072A NVMADR<15:0> 0000
NVMADRH | 072C — — — — — — — — NVMADR<23:16> 0000
NVMKEY 072E — — — — — — — — NVMKEY<7:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-35: SYSTEM CONTROL REGISTER MAP
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 Bit 3 Bit 2 Bit1 Bit 0 Reﬁlelzts
RCON 0740 | TRAPR | IOPUWR — — VREGSF — CM VREGS EXTR SWR SWDTEN | WDTO | SLEEP | IDLE BOR POR |Note1l
OSCCON 0742 — COSC<2:0> — NOSC<2:0> CLKLOCK | IOLOCK LOCK — CF — — OSWEN | Note 2
CLKDIV 0744 ROI DOZE<2:0> DOZEN FRCDIV<2:0> PLLPOST<1:0> — PLLPRE<4:0> 0030
PLLFBD 0746 — — — — — — — PLLDIV<8:0> 0030
OSCTUN |o0748| — — — — — — — — — | = TUN<5:0> 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  RCON register Reset values are dependent on the type of Reset.
2:  OSCCON register Reset values are dependent on the Configuration Fuses.
TABLE 4-36: REFERENCE CLOCK REGISTER MAP
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 Bit 3 Bit 2 Bit1 Bit 0 Repgléts
REFOCON | 074E ROON — ROSSLP | ROSEL RODIV<3:0> — — — — — — — — 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

TABLE 11-2:  INPUT PIN SELECTION FOR SELECTABLE INPUT SOURCES (CONTINUED)

Peripheral Pin

Peripheral Pin

Select Input (l)rLF:;L/t Pin Assignment Select Input (l)r:th;I:J/t Pin Assignment
Register Value Register Value
010 1000 11O RP40 101 0101 — —
010 1001 11O RP41 101 0110 — —
010 1010 10 RP42 101 0111 — —
010 1011 I/O RP43 101 1000 — —
010 1100 I RPI144 101 1001 — —
101 1010 — — 110 1101 — —
101 1011 — — 110 1110 — —
101 1100 — — 110 1111 — —
101 1101 — — 111 0000 — —
101 1110 I RPI194 111 0001 — —
101 1111 I RPI195 111 0010 — —
110 0000 | RPI196 111 0011 — —
110 0001 I/O RP97 111 0100 — —
110 0010 — — 111 0101 — —
110 0011 — — 111 0110 110 RP118
110 0100 — — 111 0111 I RPI119
110 0101 — — 111 1000 1/0 RP120
110 0110 — — 111 1001 | RPI121
110 0111 — — 111 1010 — —
110 1000 — — 111 1011 — —
110 1001 — — 111 1100 — =
110 1010 — — 111 1101 — —
110 1011 — — 111 1110 — —
110 1100 — — 111 1111 — —

Legend: Shaded rows indicate PPS Input register values that are unimplemented.

Note 1: See Section 11.4.4.1 “Virtual Connections” for more information on selecting this pin assignment.

2:  These inputs are available on dsPIC33EPXXXGP/MC50X devices only.

© 2011-2013 Microchip Technology Inc.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

12.1 Timerl 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.

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

12.1.1 KEY RESOURCES

“Timers” (DS70362) in the “dsPIC33/PIC24
Family Reference Manual”

Code Samples
Application Notes
Software Libraries
Webinars

All Related “dsPIC33/PIC24 Family Reference
Manual” Sections

Development Tools

DS70000657H-page 204
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

FIGURE 16-1: HIGH-SPEED PWMx MODULE ARCHITECTURAL OVERVIEW
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Note 1: The PWM interrupts are generated by logically ORing the FLTSTAT, CLSTAT and TRGSTAT status bits for the
given PWM generator. Refer to the “dsPIC33/P1C24 Family Reference Manual”, “High-Speed PWM”
(DS70645) for more information.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 17-3: QEI1STAT: QEI1 STATUS REGISTER (CONTINUED)

bit 2 HOMIEN: Home Input Event Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 1 IDXIRQ: Status Flag for Index Event Status bit
1 = Index event has occurred
0 = No Index event has occurred
bit 0 IDXIEN: Index Input Event Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

Note 1: This status bit is only applicable to PIMOD<2:0> modes, ‘011’ and ‘100’.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 17-7: VEL1CNT: VELOCITY COUNTER 1 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
VELCNT<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
VELCNT<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 VELCNT<15:0>: Velocity Counter bits

REGISTER 17-8: INDX1CNTH: INDEX COUNTER 1 HIGH WORD 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
INDXCNT<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
INDXCNT<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’ = Bitis cleared x = Bit is unknown
bit 15-0 INDXCNT<31:16>: High Word Used to Form 32-Bit Index Counter Register (INDX1CNT) bits

REGISTER 17-9: INDX1CNTL: INDEX COUNTER 1 LOW WORD 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
INDXCNT<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
INDXCNT<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 INDXCNT<15:0>: Low Word Used to Form 32-Bit Index Counter Register (INDX1CNT) bits
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 18-2: SPIXCON1: SPIx CONTROL REGISTER 1 (CONTINUED)

bit 4-2 SPRE<2:0>: Secondary Prescale bits (Master mode)®)

111 = Secondary prescale 1:1
110 = Secondary prescale 2:1

000 = Secondary prescale 8:1
bit 1-0 PPRE<1:0>: Primary Prescale bits (Master mode)®

11 = Primary prescale 1:1
10 = Primary prescale 4:1
01 = Primary prescale 16:1
00 = Primary prescale 64:1

Note 1: The CKE bitis not used in Framed SPI modes. Program this bit to ‘0’ for Framed SPI modes (FRMEN = 1).
2. This bit must be cleared when FRMEN = 1.
3: Do not set both primary and secondary prescalers to the value of 1:1.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

19.1 I°C 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.

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

19.1.1 KEY RESOURCES

+ “Inter-Integrated Circuit (I°C)” (DS70330) in the
“dsPIC33/PIC24 Family Reference Manual”

* Code Samples

 Application Notes

+ Software Libraries

* Webinars

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

* Development Tools

© 2011-2013 Microchip Technology Inc.
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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 (UxXMODE<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
URXINYV bit.

a) IfURXINV =0, use a pull-up resistor on the

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

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.

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

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

DS70000657H-page 282
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 21-5: CxFIFO: ECANx FIFO STATUS REGISTER

U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FBP5 FBP4 FBP3 FBP2 FBP1 FBPO
bit 15 bit 8
U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FNRB5 FNRB4 FNRB3 FNRB2 FNRB1 FNRBO
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 15-14 Unimplemented: Read as ‘0’
bit 13-8 FBP<5:0>: FIFO Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer

000001 = TRB1 buffer
000000 = TRBO buffer

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 FNRB<5:0>: FIFO Next Read Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer

000001 = TRB1 buffer
000000 = TRBO buffer

DS70000657H-page 294 © 2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

BUFFER 21-7: ECAN™ MESSAGE BUFFER WORD 6

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 7
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
Byte 6

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 Byte 7<15:8>: ECAN Message Byte 7 bits
bit 7-0 Byte 6<7:0>: ECAN Message Byte 6 bits
BUFFER 21-8: ECAN™ MESSAGE BUFFER WORD 7

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

— — — FILHIT4® | FILHIT3® | FILHIT2® | FILHIT1® | FILHITOW
bit 15 bit 8

u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-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 15-13 Unimplemented: Read as ‘0’
bit 12-8 FILHIT<4:0>: Filter Hit Code bits™®

Encodes number of filter that resulted in writing this buffer.

bit 7-0 Unimplemented: Read as ‘0’

Note 1: Only written by module for receive buffers, unused for transmit buffers.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 24-12: PTGQPTR: PTG STEP QUEUE POINTER REGISTER®

U-0 u-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — PTGQPTR<4:0>
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 15-5 Unimplemented: Read as ‘0’
bit 4-0 PTGQPTR<4:0>: PTG Step Queue Pointer Register bits

This register points to the currently active Step command in the Step queue.

Note 1: This register is read-only when the PTG module is executing Step commands (PTGEN = 1 and
PTGSTRT = 1).

REGISTER 24-13: PTGQUEXx: PTG STEP QUEUE REGISTER x (x = 0-7)(13)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STEP(2x + 1)<7:0>(2)
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
STEP(2x)<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 STEP(2x + 1)<7:0>: PTG Step Queue Pointer Register bits(®
A queue location for storage of the STEP(2x + 1) command byte.
bit 7-0 STEP(2x)<7:0>: PTG Step Queue Pointer Register bits®)

A queue location for storage of the STEP(2x) command byte.

Note 1: This register is read-only when the PTG module is executing Step commands (PTGEN = 1 and
PTGSTRT =1).

2: Refer to Table 24-1 for the Step command encoding.
3: The Step registers maintain their values on any type of Reset.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

TABLE 24-2: PTG OUTPUT DESCRIPTIONS

PTN%SELF;M PTG Output Description
PTGOO Trigger/Synchronization Source for OC1
PTGO1 Trigger/Synchronization Source for OC2
PTGO2 Trigger/Synchronization Source for OC3
PTGO3 Trigger/Synchronization Source for OC4
PTGO4 Clock Source for OC1
PTGO5 Clock Source for OC2
PTGO6 Clock Source for OC3
PTGO7 Clock Source for OC4
PTGOS8 Trigger/Synchronization Source for IC1
PTGO9 Trigger/Synchronization Source for IC2
PTGO10 Trigger/Synchronization Source for IC3
PTGO11 Trigger/Synchronization Source for IC4
PTGO12 Sample Trigger for ADC
PTGO13 Sample Trigger for ADC
PTGO14 Sample Trigger for ADC
PTGO15 Sample Trigger for ADC
PTGO16 PWM Time Base Synchronous Source for PWM®
PTGO17 PWM Time Base Synchronous Source for PWM®)
PTGO18 Mask Input Select for Op Amp/Comparator
PTGO19 Mask Input Select for Op Amp/Comparator
PTGO20 Reserved
PTGO21 Reserved
PTGO22 Reserved
PTGO23 Reserved
PTGO24 Reserved
PTGO25 Reserved
PTGO26 Reserved
PTGO27 Reserved
PTGO28 Reserved
PTGO29 Reserved
PTGO30 PTG Output to PPS Input Selection
PTGO31 PTG Output to PPS Input Selection

Note 1: This feature is only available on dsPIC33EPXXXMC20X/50X and PIC24EPXXXMC20X devices.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

TABLE 30-8:

DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)

DC CHARACTERISTICS

Operating temperature

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)

-40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

Parargeter Typ. Max. Units Conditions
Power-Down Current (|PD)(1)— dsPIC33EP32GP50X, dsPIC33EP32MC20X/50X and PIC24EP32GP/MC20X
DC60d 30 100 pA -40°C
DC60a 35 100 pA +25°C
DC60b 150 200 pA +85°C 3.3V
DC60c 250 500 pA +125°C
Power-Down Current (IPD)(l)— dsPIC33EP64GP50X, dsPIC33EP64MC20X/50X and PIC24EP64GP/MC20X
DC60d 25 100 pA -40°C
DC60a 30 100 pA +25°C 3.3V
DC60b 150 350 pA +85°C
DC60c 350 800 pA +125°C
Power-Down Current (IPD)(l)— dsPIC33EP128GP50X, dsPIC33EP128MC20X/50X and PIC24EP128GP/MC20X
DC60d 30 100 pA -40°C
DC60a 35 100 pA +25°C 3.3V
DC60b 150 350 pA +85°C
DC60c 550 1000 pA +125°C
Power-Down Current (|PD)(1)— dsPIC33EP256GP50X, dsPIC33EP256MC20X/50X and PIC24EP256GP/MC20X
DC60d 35 100 pA -40°C
DC60a 40 100 pA +25°C 3.3V
DC60b 250 450 pA +85°C
DC60c 1000 1200 pA +125°C
Power-Down Current (IPD)(l)— dsPIC33EP512GP50X, dsPIC33EP512MC20X/50X and PIC24EP512GP/MC20X
DC60d 40 100 pA -40°C
DC60a 45 100 pA +25°C 3.3V
DC60b 350 800 pA +85°C
DC60c 1100 1500 pA +125°C
Note 1. IPD (Sleep) current is measured as follows:

CPU core is off, oscillator is configured in EC mode and external clock is active; OSC1 is driven with
external square wave from rail-to-rail (EC clock overshoot/undershoot < 250 mV required)

CLKO is configured as an I/O input pin in the Configuration Word

All I/O pins are configured as inputs and pulled to Vss
MCLR = VbD, WDT and FSCM are disabled

All peripheral modules are disabled (PMDx bits are all set)
The VREGS bit (RCON<8>) = 0 (i.e., core regulator is set to standby while the device is in Sleep

mode)

The VREGSF bit (RCON<11>) = 0 (i.e., Flash regulator is set to standby while the device is in Sleep

mode)

JTAG is disabled

DS70000657H-page 406
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

TABLE 30-50: 12Cx BUS DATA TIMING REQUIREMENTS (SLAVE MODE)
Standard Operating Conditions: 3.0V to 3.6V
unless otherwise stated
AC CHARACTERISTICS (Operating temperature -4)10°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pa’\:z\m. Symbol Characteristic®® Min. Max. | Units Conditions
1S10 TLo:scL | Clock Low Time | 100 kHz mode 4.7 — us
400 kHz mode 1.3 — us
1 MHz mode® 0.5 — us
1IS11 THizscL | Clock High Time | 100 kHz mode 4.0 — us | Device must operate at a
minimum of 1.5 MHz
400 kHz mode 0.6 — pus | Device must operate at a
minimum of 10 MHz
1 MHz mode® 0.5 — us
1S20 Tr:scL | SDAx and SCLx | 100 kHz mode — 300 ns |CBis specified to be from
Fall Time 400 kHz mode | 20+ 0.1 Cs | 300 ns |10to 400 pF
1 MHz mode(®) — 100 | ns
1S21 TR:scL |SDAx and SCLx | 100 kHz mode — 1000 ns |CBis specified to be from
Rise Time 400 kHz mode | 20+0.1CB | 300 ns |10 to 400 pF
1 MHz mode® — 300 | ns
1S25 TSU:DAT | Data Input 100 kHz mode 250 — ns
Setup Time 400 kHz mode 100 — ns
1 MHz mode(®) 100 — ns
1S26 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
1S30 Tsu:sTA | Start Condition 100 kHz mode 4.7 — us | Only relevant for Repeated
Setup Time 400 kHz mode 0.6 — ps | Start condition
1 MHz mode® 0.25 — us
1S31 THD:STA | Start Condition 100 kHz mode 4.0 — pus | After this period, the first
Hold Time 400 kHz mode 0.6 — us clock pulse is generated
1 MHz mode® 0.25 — us
1S33 Tsu:sTO | Stop Condition 100 kHz mode 4.7 — us
Setup Time 400 kHz mode 0.6 — us
1 MHz mode® 0.6 — us
1S34 THD:STO | Stop Condition 100 kHz mode 4 — us
Hold Time 400 kHz mode 0.6 — us
1 MHz mode® 0.25 us
1S40 TAA:scL | Output Valid 100 kHz mode 0 3500 ns
From Clock 400 kHz mode 0 1000 | ns
1 MHz mode(®) 0 350 | ns
1S45 TBF:SDA | Bus Free Time 100 kHz mode 4.7 — ps | Time the bus must be free
400 kHz mode 13 — us before a new transmission
1 MHz mode® 0.5 — us | canstart
1IS50 Cs Bus Capacitive Loading — 400 pF
1S51 TPGD Pulse Gobbler Delay 65 390 ns |(Note 2)
Note 1: Maximum pin capacitance = 10 pF for all 12Cx pins (for 1 MHz mode only).
2:  Typical value for this parameter is 130 ns.
3: These parameters are characterized, but not tested in manufacturing.
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FIGURE 32-9:

TYPICAL FRC FREQUENCY @ VbD = 3.3V
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FIGURE 32-10:

TYPICAL LPRC FREQUENCY @ VDD = 3.3V
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

48-Lead Ultra Thin Plastic Quad Flat, No Lead Package (MV) - 6x6 mm Body [UQFN]
With 0.40 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width W2 4.45
Optional Center Pad Length T2 4.45
Contact Pad Spacing C1 6.00
Contact Pad Spacing C2 6.00
Contact Pad Width (X28) X1 0.20
Contact Pad Length (X28) Y1 0.80
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2153A

DS70000657H-page 502 © 2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

ECAN Module

Control Registers ..........cocieiiiiiniiiee e
Modes of Operation ....
OVEIVIEW ...t
RESOUIMCES ... 289
Electrical Characteristics.............coccoooiiiiiiiiiii, 401
AC .. .. 413, 471
Enhanced CAN (ECAN) Module ............cccocveiiinnennienn. 287
Equations
Device Operating Frequency ...........cccccceevcvinneenceeens 154
FpPLLO Calculation.....................
Fvco Calculation..
Errata ..o
F
Filter Capacitor (CEFC) Specifications...........c.cccecevrceeenee. 403
Flash Program MemoOry ..........ccoocueiiiiiiiniiiieeiieeeieeess 119
Control RegISters ........coviiieiiiiie e 120
Programming Operations.. ....120
Resources...........cccee. ....120
RTSP Operation... ....120
Table INStructions...........cooceiiiiiee e 119
Flexible Configuration .............cccoiiiiiniiinne e 379
G
Guidelines for Getting Started...........cccccveiiiiiiiiiiiees 29
Application Examples
Basic Connection Requirements.............cccccoocinnennn. 29
CPU Logic Filter Capacitor Connection (VCAP) .......... 30
Decoupling Capacitors..........cocueeveeeieeieeeiieeeseee e
External Oscillator Pins..........ccccovioiiiiiieieeeeeee,
ICSP Pins....ccccoovvieiinnnne
Master Clear (MCLR) Pin
Oscillator Value Conditions on Start-up.............c........ 32
Unused 1/0S ..o 32
H
High-Speed PWM ..o 225
Control Registers .........cocieiiiiiiiiiiiee e 230
RESOUMCES......cviiiiiiiiicii s 229
High-Temperature Electrical Characteristics..................... 467
Absolute Maximum Ratings ........cccccccevviiiiiiieccnnen. 467
|
/O POIS ...ttt 173
Helpful Tips....... ... 181
Parallel 1/0 (P1O).. . 173
RESOUICES......oviiiiiiiicc s 182
Write/Read Timing .......cccocvvvieiiiiicceeeceeeee 174
In-Circuit Debugger-...... ....386
In-Circuit Emulation............cccoooiiiiiiiiiiiice 379
In-Circuit Serial Programming (ICSP). 379, 386
INPUL CaPUTE ... 213
Control RegISters ........covivieiiiiiieceie e 215
Resources
Input Change Notification (ICN) .........ccccoeciiiiiiiiiiiiis 174
Instruction Addressing Modes...........ccccecveeiniiienniiieenninenn. 112
File Register Instructions .............cccooiiveiiieiiiicnnns 112
Fundamental Modes Supported...........c.cccoeevieecieenns 112
MAC Instructions
MCU Instructions ...........cccoeiiiiiiiiiiiic s 112
Move and Accumulator Instructions............cccccceenees 113
Other Instructions............ccccviiiiiiiiic e 113

Instruction Set
Overview
Summary
Symbols Used in Opcode Descriptions .................... 388

Inter-Integrated Circuit (I2C) ............................................. 273
Control Registers
RESOUICES ...t

Internal RC Oscillator
Use With WD T .....ooiiiiiiicce e 385

Internet Address .........oocveeiiiiincie e 524

Interrupt Controller
Control and Status Registers

INTCONT ..o,
INTCON2Z....cuiiiiiie e
INTCONS.....eiiiiee e
INTCON4...
INTTREG ..ot

Interrupt Vector Details.........cccoeeveeiiiiiiieeeiiiie,

Interrupt Vector Table (IVT).....ccoociiiiiiiiiieeee

Reset Sequence..........ccceeiiiiiiiiiii e

RESOUICES ...
J
JTAG Boundary Scan Interface..........ccccevvivieniiiinnenene 379
JTAG INtErface .....c.oooeeiiieiee e 386
M
Memory Maps

Extended Data Space..........ccccvvevieeieiiiiiiieee e
Memory Organization ...........cccccceeueeciiriinneeiiese e

RESOUICES ...t
Microchip Internet Web Site
Modulo ADAressing........cccceveevieiieeiiereieee e

APPlICADIlItY ..o

Operation Example.....

Start and End Address ............

W Address Register Selection.....
MPLAB Assembler, Linker, Librarian............ccccccevnieennns
MPLAB ICD 3 In-Circuit Debugger .........c.ccccoceeniirucennen.
MPLAB PM3 Device Programmer ....................

MPLAB REAL ICE In-Circuit Emulator System
MPLAB X Integrated Development

Environment Software ...........ccoccoiiiiiiiiiin s 397
MPLAB X SIM Software Simulator .............cccoccvveiiiiennns 399
MPLIB Object Librarian
MPLINK Object Linker ..........ccccveiiiiiiiiiiiic e
0]

Op Amp
Application Considerations............cccccvveeveeeiicnieennnn. 358
Configuration A.........ccooiiiiinie e 358
Configuration B.........coocoiiiiiiiiiiniiiieeeeee e 359
Op Amp/Comparator ... 355

Control Registers.........coocuiiiieiiieiiiieccee e 360

RESOUICES ..o 359
Open-Drain Configuration...........cccocoiiiiiiiiiieeeees 174
Oscillator

Control Registers........ccoocuiiiieniiciiiieecccee e 156

RESOUICES ... 155
Output COMPATE ..ottt e 219

Control Registers.. 221

RESOUICES ... 220

© 2011-2013 Microchip Technology Inc.

DS70000657H-page 519



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

PMD (PIC24EPXXXMC20X Devices)...........ccccoueuunne.
PORTA (PIC24EPXXXGP/MC202,
dsPIC33EPXXXGP/MC202/502 Devices) ........ 1
PORTA (PIC24EPXXXGP/MC203,
dsPIC33EPXXXGP/MC203/503 Devices) ........ 1
PORTA (PIC24EPXXXGP/MC204,
dsPIC33EPXXXGP/MC204/504 Devices) ........ 1
PORTA (PIC24EPXXXGP/MC206,
dsPIC33EPXXXGP/MC206/506 Devices) ..........
PORTB (PIC24EPXXXGP/MC202,
dsPIC33EPXXXGP/MC202/502 Devices) ........ 1
PORTB (PIC24EPXXXGP/MC203,
dsPIC33EPXXXGP/MC203/503 Devices) ........ 1
PORTB (PIC24EPXXXGP/MC204,
dsPIC33EPXXXGP/MC204/504 Devices) ........ 1
PORTB (PIC24EPXXXGP/MC206,
dsPIC33EPXXXGP/MC206/506 Devices) ..........
PORTC (PIC23EPXXXGP/MC203,
dsPIC33EPXXXGP/MC203/503 Devices) ........ 1
PORTC (PIC24EPXXXGP/MC204,
dsPIC33EPXXXGP/MC204/504 Devices) ........ 1
PORTC (PIC24EPXXXGP/MC206,
dsPIC33EPXXXGP/MC206/506 Devices) ..........
PORTD (PIC24EPXXXGP/MC206,
dsPIC33EPXXXGP/MC206/506 Devices) ........ 1
PORTE (PIC24EPXXXGP/MC206,
dsPIC33EPXXXGP/MC206/506 Devices) ........ 1
PORTF (PIC24EPXXXGP/MC206,
dsPIC33EPXXXGP/MC206/506 Devices) ........ 1
PORTG (PIC24EPXXXGP/MC206 and
dsPIC33EPXXXGP/MC206/506 Devices) ........ 1

PWM (dsPIC33EPXXXMC20X/50X,
PIC24EPXXXMC20X DevViCes)......ccccovvrerueernennns
PWM Generator 1 (dsPIC33EPXXXMC20X/50X,
PIC24EPXXXMC20X DevViCes).......ccccuererreruene.
PWM Generator 2 (dsPIC33EPXXXMC20X/50X,
PIC24EPXXXMC20X DevViCes)......ccccocvreveernennns
PWM Generator 3 (dsPIC33EPXXXMC20X/50X,
PIC24EPXXXMC20X DevViCes)......ccccovvreveennennns
QEI1 (dsPIC33EPXXXMC20X/50X,
PIC24EPXXXMC20X DevViCes).......ccccuerueruvernene.
Reference ClIOcK ........ccociiiiiiiiiiiiieeeece
SPI1and SPI2 .....ccooiii e
System Control ...........oooviiiiiiiiiiiiee e
Time1 through Time5.......ccooiiiiiiii s
UART1 and UART2 ....ooiiiiiiiee e
Registers

AD1CHSO0 (ADC1 Input Channel 0 Select)............... 333

AD1CHS123 (ADC1 Input

Channel 1, 2, 3 Select) .......cccevviieiiiiiiicieeee 331

AD1CON1 (ADC1 Control 1) ...

AD1CON2 (ADC1 Control 2) .......ccccooiieiiiiiiicnene 327

AD1CON3 (ADC1 Control 3)
AD1CON4 (ADC1 Control 4)

AD1CSSH (ADC1 Input Scan Select High) .............. 335
AD1CSSL (ADC1 Input Scan Select Low)................ 336

ALTDTRx (PWMx Alternate Dead-Time)
AUXCONXx (PWMx Auxiliary Control)...........cccccueeneee.
CHOP (PWMx Chop Clock Generator).....................
CLKDIV (Clock Divisor)
CM4CON (Comparator 4 Control) ........cccccceerveenennnee
CMSTAT (Op Amp/Comparator Status)
CMxCON (Comparator x Control, x = 1,2,3)...

CMxFLTR (Comparator x Filter Control)................... 370

CMxMSKCON (Comparator x Mask

Gating Control) .......coccevveeiiieiiiiierieee e 368
CMxMSKSRC (Comparator x Mask Source

Select Control)........c.cceveeeieeniiiiieneeee e 366
CORCON (Core Control)........ccoceeeeeveerceenneeenene. 42,133
CRCCON1 (CRC Control 1) ......cceevvniireniineereneene 375
CRCCON2 (CRC Control 2) ......ccocverveenienrieieeenn 376
CRCXORH (CRC XOR Polynomial High) ................ 377

CRCXORL (CRC XOR Polynomial Low).................. 377

CTMUCON1 (CTMU Control 1) .......coceevverrieieenenn 317
CTMUCON2 (CTMU Control 2).........cccceceerriecreeenen. 318
CTMUICON (CTMU Current Control).........ccccoeveennee 319
CVRCON (Comparator Voltage

Reference Control) .........ccccoverviiiiiinicnicenne 371
CxBUFPNT1 (ECANX Filter 0-3

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

Buffer Pointer 2) ..o, 301
CxBUFPNT3 (ECANX Filter 8-11

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

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

Mask Selection 1)........ccceceiriiniiiiiiiicicce 304

CxFMSKSEL2 (ECANXx Filter 15-8

Mask Selection 2).........ccccceeveiniiiniiiiiciiccne
CxINTE (ECANXx Interrupt Enable) .
CxINTF (ECANX Interrupt Flag)......
CxRXFnEID (ECANx Acceptance Filter n

Extended Identifier) ..o, 304
CxRXFnSID (ECANXx Acceptance Filter n

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

Extended Identifier) ........ccccooiiiiiniiiicncen, 306
CxRXMnSID (ECANXx Acceptance Filter Mask n

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

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

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

Buffer mn Control) .........ccccooniiiiiniiiiice, 309
CxVEC (ECANX Interrupt Code)........cccecevevueerueennnen. 292

DEVID (DeVice ID)....ccveieeeieiiinieiieieneeeie e
DEVREYV (Device Revision)
DMALCA (DMA Last Channel Active Status)........... 150
DMAPPS (DMA Ping-Pong Status) ..........cc.cceeenueeen. 151
DMAPWC (DMA Peripheral Write

Collision Status)........cccocveviiiiiiiiieiieeee e
DMARQC (DMA Request Collision Status)..............
DMAXCNT (DMA Channel x Transfer Count)..
DMAXCON (DMA Channel x Control)..........c.cccevueeee
DMAXPAD (DMA Channel x

Peripheral ADdress)........ccoccevvveeiiiieeniieeeee. 146
DMAXREQ (DMA Channel x IRQ Select)................. 143

© 2011-2013 Microchip Technology Inc.

DS70000657H-page 521



