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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
dsPIC33EPXXXGP50X, 
dsPIC33EPXXXMC20X/50X AND 
PIC24EPXXXGP/MC20X PRODUCT 
FAMILIES

The device names, pin counts, memory sizes and
peripheral availability of each device are listed in
Table 1 (General Purpose Families) and Table 2 (Motor
Control Families). Their pinout diagrams appear on the
following pages.

TABLE 1: dsPIC33EPXXXGP50X and PIC24EPXXXGP20X GENERAL PURPOSE FAMILIES
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PIC24EP32GP202 512 32 4

5 4 4 2 2 — 3 2 1 6 2/3(1) Yes Yes 21 28

SPDIP,
SOIC, 

SSOP(4), 
QFN-S

PIC24EP64GP202 1024 64 8

PIC24EP128GP202 1024 128 16

PIC24EP256GP202 1024 256 32

PIC24EP512GP202 1024 512 48

PIC24EP32GP203 512 32 4
5 4 4 2 2 — 3 2 1 8 3/4 Yes Yes 25 36 VTLA

PIC24EP64GP203 1024 64 8

PIC24EP32GP204 512 32 4

5 4 4 2 2 — 3 2 1 9 3/4 Yes Yes 35
44/
48

VTLA(4),
TQFP, 
QFN, 
UQFN

PIC24EP64GP204 1024 64 8

PIC24EP128GP204 1024 128 16

PIC24EP256GP204 1024 256 32

PIC24EP512GP204 1024 512 48

PIC24EP64GP206 1024 64 8

5 4 4 2 2 — 3 2 1 16 3/4 Yes Yes 53 64
TQFP,
QFN

PIC24EP128GP206 1024 128 16

PIC24EP256GP206 1024 256 32

PIC24EP512GP206 1024 512 48

dsPIC33EP32GP502 512 32 4

5 4 4 2 2 1 3 2 1 6 2/3(1) Yes Yes 21 28

SPDIP,
SOIC, 

SSOP(4), 
QFN-S

dsPIC33EP64GP502 1024 64 8

dsPIC33EP128GP502 1024 128 16

dsPIC33EP256GP502 1024 256 32

dsPIC33EP512GP502 1024 512 48

dsPIC33EP32GP503 512 32 4
5 4 4 2 2 1 3 2 1 8 3/4 Yes Yes 25 36 VTLA

dsPIC33EP64GP503 1024 64 8

dsPIC33EP32GP504 512 32 4

5 4 4 2 2 1 3 2 1 9 3/4 Yes Yes 35
44/
48

VTLA(4),
TQFP, 
QFN, 
UQFN

dsPIC33EP64GP504 1024 64 8

dsPIC33EP128GP504 1024 128 16

dsPIC33EP256GP504 1024 256 32

dsPIC33EP512GP504 1024 512 48

dsPIC33EP64GP506 1024 64 8

5 4 4 2 2 1 3 2 1 16 3/4 Yes Yes 53 64
TQFP,
QFN

dsPIC33EP128GP506 1024 128 16

dsPIC33EP256GP506 1024 256 32

dsPIC33EP512GP506 1024 512 48

Note 1: On 28-pin devices, Comparator 4 does not have external connections. Refer to Section 25.0 “Op Amp/Comparator Module” for details.
2: Only SPI2 is remappable.
3: INT0 is not remappable.
4: The SSOP and VTLA packages are not available for devices with 512 Kbytes of memory.
DS70000657H-page 2  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
3.7 CPU Control Registers

REGISTER 3-1: SR: CPU STATUS REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/C-0 R/C-0 R-0 R/W-0

OA(1) OB(1) SA(1,4) SB(1,4) OAB(1) SAB(1) DA(1) DC

bit 15 bit 8

R/W-0(2,3) R/W-0(2,3) R/W-0(2,3) R-0 R/W-0 R/W-0 R/W-0 R/W-0

IPL2 IPL1 IPL0 RA N OV Z C

bit 7 bit 0

Legend: C = Clearable bit

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 OA: Accumulator A Overflow Status bit(1)

1 = Accumulator A has overflowed
0 = Accumulator A has not overflowed

bit 14 OB: Accumulator B Overflow Status bit(1)

1 = Accumulator B has overflowed
0 = Accumulator B has not overflowed

bit 13 SA: Accumulator A Saturation ‘Sticky’ Status bit(1,4)

1 = Accumulator A is saturated or has been saturated at some time
0 = Accumulator A is not saturated

bit 12 SB: Accumulator B Saturation ‘Sticky’ Status bit(1,4)

1 = Accumulator B is saturated or has been saturated at some time
0 = Accumulator B is not saturated

bit 11 OAB: OA || OB Combined Accumulator Overflow Status bit(1)

1 = Accumulators A or B have overflowed
0 = Neither Accumulators A or B have overflowed

bit 10 SAB: SA || SB Combined Accumulator ‘Sticky’ Status bit(1)

1 = Accumulators A or B are saturated or have been saturated at some time
0 = Neither Accumulators A or B are saturated

bit 9 DA: DO Loop Active bit(1)

1 = DO loop is in progress
0 = DO loop is not in progress

bit 8 DC: MCU ALU Half Carry/Borrow bit

1 = A carry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized data)
of the result occurred

0 = No carry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized
data) of the result occurred

Note 1: This bit is available on dsPIC33EPXXXMC20X/50X and dsPIC33EPXXXGP50X devices only.

2: The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority 
Level. The value in parentheses indicates the IPL, if IPL<3> = 1. User interrupts are disabled when 
IPL<3> = 1.

3: The IPL<2:0> Status bits are read-only when the NSTDIS bit (INTCON1<15>) = 1.

4: A data write to the SR register can modify the SA and SB bits by either a data write to SA and SB or by 
clearing the SAB bit. To avoid a possible SA or SB bit write race condition, the SA and SB bits should not 
be modified using bit operations.
DS70000657H-page 40  2011-2013 Microchip Technology Inc.
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Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

PM PI1MD — C1MD AD1MD 0000

PM C4MD OC3MD OC2MD OC1MD 0000

PM — — I2C2MD — 0000

PM EFOMD CTMUMD — — 0000

PM — — — — 0000

PM TGMD — — — 0000

Leg

F
Na

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

PM PI1MD — C1MD AD1MD 0000

PM OC4MD OC3MD OC2MD OC1MD 0000

PM — — I2C2MD — 0000

PM EFOMD CTMUMD — — 0000

PM — — — — 0000

PM PTGMD — — — 0000

Leg
BLE 4-39: PMD REGISTER MAP FOR dsPIC33EPXXXGP50X DEVICES ONLY

BLE 4-40: PMD REGISTER MAP FOR dsPIC33EPXXXMC50X DEVICES ONLY

ile
me

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

D1 0760 T5MD T4MD T3MD T2MD T1MD — — — I2C1MD U2MD U1MD SPI2MD S

D2 0762 — — — — IC4MD IC3MD IC2MD IC1MD — — — — O

D3 0764 — — — — — CMPMD — — CRCMD — — —

D4 0766 — — — — — — — — — — — — R

D6 076A — — — — — — — — — — — —

D7 076C — — — — — — — — — — —

DMA0MD

P
DMA1MD

DMA2MD

DMA3MD

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

ile
me

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

D1 0760 T5MD T4MD T3MD T2MD T1MD QEI1MD PWMMD — I2C1MD U2MD U1MD SPI2MD S

D2 0762 — — — — IC4MD IC3MD IC2MD IC1MD — — — —

D3 0764 — — — — — CMPMD — — CRCMD — — —

D4 0766 — — — — — — — — — — — — R

D6 076A — — — — — PWM3MD PWM2MD PWM1MD — — — —

D7 076C — — — — — — — — — — —

DMA0MD

DMA1MD

DMA2MD

DMA3MD

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



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
TABLE 11-2: INPUT PIN SELECTION FOR SELECTABLE INPUT SOURCES

Peripheral Pin 
Select Input 

Register Value

Input/
Output

Pin Assignment
Peripheral Pin 
Select Input 

Register Value

Input/
Output

Pin Assignment

000 0000 I VSS 010 1101 I RPI45

000 0001 I C1OUT(1) 010 1110 I RPI46

000 0010 I C2OUT(1) 010 1111 I RPI47

000 0011 I C3OUT(1) 011 0000 — —

000 0100 I C4OUT(1) 011 0001 — —

000 0101 — — 011 0010 — —

000 0110 I PTGO30(1) 011 0011 I RPI51

000 0111 I PTGO31(1) 011 0100 I RPI52

000 1000 I FINDX1(1,2) 011 0101 I RPI53

000 1001 I FHOME1(1,2) 011 0110 I/O RP54

000 1010 — — 011 0111 I/O RP55

000 1011 — — 011 1000 I/O RP56

000 1100 — — 011 1001 I/O RP57

000 1101 — — 011 1010 I RPI58

000 1110 — — 011 1011 — —

000 1111 — — 011 1100 — —

001 0000 — — 011 1101 — —

001 0001 — — 011 1110 — —

001 0010 — — 011 1111 — —

001 0011 — — 100 0000 — —

001 0100 I/O RP20 100 0001 — —

001 0101 — — 100 0010 — —

001 0110 — — 100 0011 — —

001 0111 — — 100 0100 — —

001 1000 I RPI24 100 0101 — —

001 1001 I RPI25 100 0110 — —

001 1010 — — 100 0111 — —

001 1011 I RPI27 100 1000 — —

001 1100 I RPI28 100 1001 — —

001 1101 — — 100 1010 — —

001 1110 — — 100 1011 — —

001 1111 — — 100 1100 — —

010 0000 I RPI32 100 1101 — —

010 0001 I RPI33 100 1110 — —

010 0010 I RPI34 100 1111 — —

010 0011 I/O RP35 101 0000 — —

010 0100 I/O RP36 101 0001 — —

010 0101 I/O RP37 101 0010 — —

010 0110 I/O RP38 101 0011 — —

010 0111 I/O RP39 101 0100 — —

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.
DS70000657H-page 178  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 11-6: RPINR11: PERIPHERAL PIN SELECT INPUT REGISTER 11

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

— OCFAR<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 15-7 Unimplemented: Read as ‘0’ 

bit 6-0 OCFAR<6:0>: Assign Output Compare Fault A (OCFA) 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
 2011-2013 Microchip Technology Inc. DS70000657H-page 187



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
FIGURE 13-3: TYPE B/TYPE C TIMER PAIR BLOCK DIAGRAM (32-BIT TIMER)

13.1 Timerx/y 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.

13.1.1 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
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TxCK

TCKPS<1:0>

FP(1)
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Note 1: The ADC trigger is available on the TMR3:TMR2 andTMR5:TMR4 32-bit timer pairs.
2: Timerx is a Type B timer (x = 2 and 4).
3: Timery is a Type C timer (y = 3 and 5).

Latch

Data
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PRx

TMRyHLD

Data Bus<15:0>

mswlsw
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(/n)

Prescaler
(/n)

Sync

Gate
Sync

Falling Edge
Detect

PRy

TMRx TMRy

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?d
DocName=en555464
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
16.3 PWMx Control Registers

REGISTER 16-1: PTCON: PWMx TIME BASE CONTROL REGISTER

R/W-0 U-0 R/W-0 HS/HC-0 R/W-0 R/W-0 R/W-0 R/W-0

PTEN — PTSIDL SESTAT SEIEN EIPU(1) SYNCPOL(1) SYNCOEN(1)

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

SYNCEN(1) SYNCSRC2(1) SYNCSRC1(1) SYNCSRC0(1) SEVTPS3(1) SEVTPS2(1) SEVTPS1(1) SEVTPS0(1)

bit 7 bit 0

Legend: HC = Hardware Clearable bit HS = Hardware Settable bit

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 PTEN: PWMx Module Enable bit 

1 = PWMx module is enabled
0 = PWMx module is disabled

bit 14 Unimplemented: Read as ‘0’ 

bit 13 PTSIDL: PWMx Time Base Stop in Idle Mode bit

1 = PWMx time base halts in CPU Idle mode
0 = PWMx time base runs in CPU Idle mode

bit 12 SESTAT: Special Event Interrupt Status bit

1 = Special event interrupt is pending
0 = Special event interrupt is not pending

bit 11 SEIEN: Special Event Interrupt Enable bit

1 = Special event interrupt is enabled
0 = Special event interrupt is disabled

bit 10 EIPU: Enable Immediate Period Updates bit(1)

1 = Active Period register is updated immediately
0 = Active Period register updates occur on PWMx cycle boundaries

bit 9 SYNCPOL: Synchronize Input and Output Polarity bit(1)

1 = SYNCI1/SYNCO1 polarity is inverted (active-low)
0 = SYNCI1/SYNCO1 is active-high

bit 8 SYNCOEN: Primary Time Base Sync Enable bit(1)

1 = SYNCO1 output is enabled
0 = SYNCO1 output is disabled

bit 7 SYNCEN: External Time Base Synchronization Enable bit(1)

1 = External synchronization of primary time base is enabled
0 = External synchronization of primary time base is disabled

Note 1: These bits should be changed only when PTEN = 0. In addition, when using the SYNCI1 feature, the user 
application must program the period register with a value that is slightly larger than the expected period of 
the external synchronization input signal.

2: See Section 24.0 “Peripheral Trigger Generator (PTG) Module” for information on this selection.
DS70000657H-page 230  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
 

REGISTER 16-13: IOCONx: PWMx I/O CONTROL REGISTER(2)

R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

PENH PENL POLH POLL PMOD1(1) PMOD0(1) OVRENH OVRENL

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

OVRDAT1 OVRDAT0 FLTDAT1 FLTDAT0 CLDAT1 CLDAT0 SWAP OSYNC

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 PENH: PWMxH Output Pin Ownership bit

1 = PWMx module controls PWMxH pin
0 = GPIO module controls PWMxH pin

bit 14 PENL: PWMxL Output Pin Ownership bit

1 = PWMx module controls PWMxL pin
0 = GPIO module controls PWMxL pin

bit 13 POLH: PWMxH Output Pin Polarity bit

1 = PWMxH pin is active-low
0 = PWMxH pin is active-high

bit 12 POLL: PWMxL Output Pin Polarity bit

1 = PWMxL pin is active-low
0 = PWMxL pin is active-high

bit 11-10 PMOD<1:0>: PWMx # I/O Pin Mode bits(1)

11 = Reserved; do not use
10 = PWMx I/O pin pair is in the Push-Pull Output mode
01 = PWMx I/O pin pair is in the Redundant Output mode
00 = PWMx I/O pin pair is in the Complementary Output mode

bit 9 OVRENH: Override Enable for PWMxH Pin bit

1 = OVRDAT<1> controls output on PWMxH pin
0 = PWMx generator controls PWMxH pin

bit 8 OVRENL: Override Enable for PWMxL Pin bit

1 = OVRDAT<0> controls output on PWMxL pin
0 = PWMx generator controls PWMxL pin

bit 7-6 OVRDAT<1:0>: Data for PWMxH, PWMxL Pins if Override is Enabled bits

If OVERENH = 1, PWMxH is driven to the state specified by OVRDAT<1>.
If OVERENL = 1, PWMxL is driven to the state specified by OVRDAT<0>.

bit 5-4 FLTDAT<1:0>: Data for PWMxH and PWMxL Pins if FLTMOD is Enabled bits

If Fault is active, PWMxH is driven to the state specified by FLTDAT<1>.
If Fault is active, PWMxL is driven to the state specified by FLTDAT<0>.

bit 3-2 CLDAT<1:0>: Data for PWMxH and PWMxL Pins if CLMOD is Enabled bits

If current-limit is active, PWMxH is driven to the state specified by CLDAT<1>.
If current-limit is active, PWMxL is driven to the state specified by CLDAT<0>.

Note 1: These bits should not be changed after the PWMx module is enabled (PTEN = 1).

2: If the PWMLOCK Configuration bit (FOSCSEL<6>) is a ‘1’, the IOCONx register can only be written after 
the unlock sequence has been executed.
DS70000657H-page 240  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 16-16: LEBCONx: PWMx LEADING-EDGE BLANKING CONTROL REGISTER

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

PHR PHF PLR PLF FLTLEBEN CLLEBEN — —

bit 15 bit 8

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

— — BCH(1) BCL(1) BPHH BPHL BPLH BPLL

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 PHR: PWMxH Rising Edge Trigger Enable bit
1 = Rising edge of PWMxH will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores rising edge of PWMxH

bit 14 PHF: PWMxH Falling Edge Trigger Enable bit
1 = Falling edge of PWMxH will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores falling edge of PWMxH

bit 13 PLR: PWMxL Rising Edge Trigger Enable bit
1 = Rising edge of PWMxL will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores rising edge of PWMxL

bit 12 PLF: PWMxL Falling Edge Trigger Enable bit
1 = Falling edge of PWMxL will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores falling edge of PWMxL

bit 11 FLTLEBEN: Fault Input Leading-Edge Blanking Enable bit
1 = Leading-Edge Blanking is applied to selected Fault input
0 = Leading-Edge Blanking is not applied to selected Fault input

bit 10 CLLEBEN: Current-Limit Leading-Edge Blanking Enable bit
1 = Leading-Edge Blanking is applied to selected current-limit input
0 = Leading-Edge Blanking is not applied to selected current-limit input

bit 9-6 Unimplemented: Read as ‘0’

bit 5 BCH: Blanking in Selected Blanking Signal High Enable bit(1)

1 = State blanking (of current-limit and/or Fault input signals) when selected blanking signal is high
0 = No blanking when selected blanking signal is high

bit 4 BCL: Blanking in Selected Blanking Signal Low Enable bit(1)

1 = State blanking (of current-limit and/or Fault input signals) when selected blanking signal is low
0 = No blanking when selected blanking signal is low

bit 3 BPHH: Blanking in PWMxH High Enable bit

1 = State blanking (of current-limit and/or Fault input signals) when PWMxH output is high
0 = No blanking when PWMxH output is high

bit 2 BPHL: Blanking in PWMxH Low Enable bit
1 = State blanking (of current-limit and/or Fault input signals) when PWMxH output is low
0 = No blanking when PWMxH output is low

bit 1 BPLH: Blanking in PWMxL High Enable bit

1 = State blanking (of current-limit and/or Fault input signals) when PWMxL output is high
0 = No blanking when PWMxL output is high

bit 0 BPLL: Blanking in PWMxL Low Enable bit
1 = State blanking (of current-limit and/or Fault input signals) when PWMxL output is low
0 = No blanking when PWMxL output is low

Note 1: The blanking signal is selected via the BLANKSELx bits in the AUXCONx register.
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REGISTER 16-17: LEBDLYx: PWMx LEADING-EDGE BLANKING DELAY REGISTER

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

— — — — LEB<11:8>

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

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 15-12 Unimplemented: Read as ‘0’

bit 11-0 LEB<11:0>: Leading-Edge Blanking Delay for Current-Limit and Fault Inputs bits
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REGISTER 19-3: I2CxMSK: I2Cx SLAVE MODE ADDRESS MASK REGISTER

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

— — — — — — AMSK9 AMSK8

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

AMSK7 AMSK6 AMSK5 AMSK4 AMSK3 AMSK2 AMSK1 AMSK0

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 9-0 AMSK<9:0>: Address Mask Select bits

For 10-Bit Address:
1 = Enables masking for bit Ax of incoming message address; bit match is not required in this position
0 = Disables masking for bit Ax; bit match is required in this position

For 7-Bit Address (I2CxMSK<6:0> only):
1 = Enables masking for bit Ax + 1 of incoming message address; bit match is not required in this position
0 = Disables masking for bit Ax + 1; bit match is required in this position
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NOTES:
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bit 3 ABEN: AND Gate B Input Enable bit

1 = MBI is connected to AND gate
0 = MBI is not connected to AND gate

bit 2 ABNEN: AND Gate B Input Inverted Enable bit

1 = Inverted MBI is connected to AND gate
0 = Inverted MBI is not connected to AND gate

bit 1 AAEN: AND Gate A Input Enable bit

1 = MAI is connected to AND gate
0 = MAI is not connected to AND gate

bit 0 AANEN: AND Gate A Input Inverted Enable bit

1 = Inverted MAI is connected to AND gate
0 = Inverted MAI is not connected to AND gate

REGISTER 25-5: CMxMSKCON: COMPARATOR x MASK GATING 
CONTROL REGISTER (CONTINUED)
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46 MOV MOV f,Wn Move f to Wn 1 1 None

MOV f Move f to f 1 1 None

MOV f,WREG Move f to WREG 1 1 None

MOV #lit16,Wn Move 16-bit literal to Wn 1 1 None

MOV.b #lit8,Wn Move 8-bit literal to Wn 1 1 None

MOV Wn,f Move Wn to f 1 1 None

MOV Wso,Wdo Move Ws to Wd 1 1 None

MOV WREG,f Move WREG to f 1 1 None

MOV.D    Wns,Wd Move Double from W(ns):W(ns + 1) to 
Wd

1 2 None

MOV.D    Ws,Wnd Move Double from Ws to W(nd + 
1):W(nd)

1 2 None

47 MOVPAG MOVPAG #lit10,DSRPAG Move 10-bit literal to DSRPAG 1 1 None

MOVPAG #lit9,DSWPAG Move 9-bit literal to DSWPAG 1 1 None

MOVPAG #lit8,TBLPAG Move 8-bit literal to TBLPAG 1 1 None

MOVPAG Ws, DSRPAG Move Ws<9:0> to DSRPAG 1 1 None

MOVPAG Ws, DSWPAG Move Ws<8:0> to DSWPAG 1 1 None

MOVPAG Ws, TBLPAG Move Ws<7:0> to TBLPAG 1 1 None

48 MOVSAC MOVSAC Acc,Wx,Wxd,Wy,Wyd,AWB(1) Prefetch and store accumulator 1 1 None

49 MPY MPY      Wm*Wn,Acc,Wx,Wxd,Wy,Wyd(1) Multiply Wm by Wn to Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

MPY      Wm*Wm,Acc,Wx,Wxd,Wy,Wyd(1) Square Wm to Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

50 MPY.N MPY.N    Wm*Wn,Acc,Wx,Wxd,Wy,Wyd(1) -(Multiply Wm by Wn) to Accumulator 1 1 None

51 MSC MSC Wm*Wm,Acc,Wx,Wxd,Wy,Wyd,AWB(1) Multiply and Subtract from Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

TABLE 28-2: INSTRUCTION SET OVERVIEW (CONTINUED)   

Base
Instr

#

Assembly
Mnemonic

Assembly Syntax Description
# of 

Words
# of 

Cycles(2)
Status Flags 

Affected

Note 1: These instructions are available in dsPIC33EPXXXMC20X/50X and PIC24EPXXXMC20X devices only.
2: Read and Read-Modify-Write (e.g., bit operations and logical operations) on non-CPU SFRs incur an additional instruction cycle.
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53 NEG NEG Acc(1) Negate Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

NEG f f = f + 1 1 1 C,DC,N,OV,Z

NEG f,WREG WREG = f + 1 1 1 C,DC,N,OV,Z

NEG Ws,Wd Wd = Ws + 1 1 1 C,DC,N,OV,Z

54 NOP NOP No Operation 1 1 None

NOPR No Operation 1 1 None

55 POP POP f Pop f from Top-of-Stack (TOS) 1 1 None

POP Wdo Pop from Top-of-Stack (TOS) to Wdo 1 1 None

POP.D Wnd Pop from Top-of-Stack (TOS) to 
W(nd):W(nd + 1)

1 2 None

POP.S Pop Shadow Registers 1 1 All

56 PUSH PUSH f Push f to Top-of-Stack (TOS) 1 1 None

PUSH Wso Push Wso to Top-of-Stack (TOS) 1 1 None

PUSH.D Wns Push W(ns):W(ns + 1) to Top-of-Stack 
(TOS)

1 2 None

PUSH.S Push Shadow Registers 1 1 None

57 PWRSAV PWRSAV   #lit1 Go into Sleep or Idle mode 1 1 WDTO,Sleep

58 RCALL RCALL Expr Relative Call 1 4 SFA

RCALL Wn Computed Call 1 4 SFA

59 REPEAT REPEAT #lit15 Repeat Next Instruction lit15 + 1 times 1 1 None

REPEAT Wn Repeat Next Instruction (Wn) + 1 times 1 1 None

60 RESET RESET Software device Reset 1 1 None

61 RETFIE RETFIE Return from interrupt 1 6 (5) SFA

62 RETLW RETLW #lit10,Wn Return with literal in Wn 1 6 (5) SFA

63 RETURN RETURN Return from Subroutine 1 6 (5) SFA

64 RLC RLC f f = Rotate Left through Carry f 1 1 C,N,Z

RLC f,WREG WREG = Rotate Left through Carry f 1 1 C,N,Z

RLC Ws,Wd Wd = Rotate Left through Carry Ws 1 1 C,N,Z

65 RLNC RLNC f f = Rotate Left (No Carry) f 1 1 N,Z

RLNC f,WREG WREG = Rotate Left (No Carry) f 1 1 N,Z

RLNC Ws,Wd Wd = Rotate Left (No Carry) Ws 1 1 N,Z

66 RRC RRC f f = Rotate Right through Carry f 1 1 C,N,Z

RRC f,WREG WREG = Rotate Right through Carry f 1 1 C,N,Z

RRC Ws,Wd Wd = Rotate Right through Carry Ws 1 1 C,N,Z

67 RRNC RRNC f f = Rotate Right (No Carry) f 1 1 N,Z

RRNC f,WREG WREG = Rotate Right (No Carry) f 1 1 N,Z

RRNC Ws,Wd Wd = Rotate Right (No Carry) Ws 1 1 N,Z

68 SAC SAC Acc,#Slit4,Wdo(1) Store Accumulator 1 1 None

SAC.R Acc,#Slit4,Wdo(1) Store Rounded Accumulator 1 1 None

69 SE SE Ws,Wnd Wnd = sign-extended Ws 1 1 C,N,Z

70 SETM SETM f f = 0xFFFF 1 1 None

SETM WREG WREG = 0xFFFF 1 1 None

SETM Ws Ws = 0xFFFF 1 1 None

71 SFTAC SFTAC Acc,Wn(1) Arithmetic Shift Accumulator by (Wn) 1 1 OA,OB,OAB,
SA,SB,SAB

SFTAC Acc,#Slit6(1) Arithmetic Shift Accumulator by Slit6 1 1 OA,OB,OAB,
SA,SB,SAB

TABLE 28-2: INSTRUCTION SET OVERVIEW (CONTINUED)   

Base
Instr

#

Assembly
Mnemonic

Assembly Syntax Description
# of 

Words
# of 

Cycles(2)
Status Flags 

Affected

Note 1: These instructions are available in dsPIC33EPXXXMC20X/50X and PIC24EPXXXMC20X devices only.
2: Read and Read-Modify-Write (e.g., bit operations and logical operations) on non-CPU SFRs incur an additional instruction cycle.
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TABLE 30-9: DC CHARACTERISTICS: WATCHDOG TIMER DELTA CURRENT (IWDT)(1)  

DC CHARACTERISTICS

Standard 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. Max. Units Conditions

DC61d 8 — A -40°C

3.3V
DC61a 10 — A +25°C

DC61b 12 — A +85°C

DC61c 13 — A +125°C

Note 1: The IWDT current is the additional current consumed when the module is enabled. This current should be 
added to the base IPD current. All parameters are characterized but not tested during manufacturing.

TABLE 30-10: DC CHARACTERISTICS: DOZE CURRENT (IDOZE)

DC CHARACTERISTICS

Standard 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. Max.
Doze 
Ratio

Units Conditions

Doze Current (IDOZE)(1)

DC73a(2) 35 — 1:2 mA
-40°C 3.3V FOSC = 140 MHz

DC73g 20 30 1:128 mA

DC70a(2) 35 — 1:2 mA
+25°C 3.3V FOSC = 140 MHz

DC70g 20 30 1:128 mA

DC71a(2) 35 — 1:2 mA
+85°C 3.3V FOSC = 140 MHz

DC71g 20 30 1:128 mA

DC72a(2) 28 — 1:2 mA
+125°C 3.3V FOSC = 120 MHz

DC72g 15 30 1:128 mA

Note 1: IDOZE is primarily a function of the operating voltage and frequency. Other factors, such as I/O pin loading 
and switching rate, oscillator type, internal code execution pattern and temperature, also have an impact 
on the current consumption. The test conditions for all IDOZE measurements are as follows:

• 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 = VDD, WDT and FSCM are disabled

• CPU, SRAM, program memory and data memory are operational

• No peripheral modules are operating; however, every peripheral is being clocked (all PMDx bits are 
zeroed)

• CPU is executing while(1) statement

• JTAG is disabled

2: Parameter is characterized but not tested in manufacturing.
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FIGURE 30-3: I/O TIMING CHARACTERISTICS   

FIGURE 30-4: BOR AND MASTER CLEAR RESET TIMING CHARACTERISTICS     

Note: Refer to Figure 30-1 for load conditions.

I/O Pin
(Input)

I/O Pin
(Output)

DI35

Old Value New Value

DI40

DO31
DO32

TABLE 30-21: I/O TIMING REQUIREMENTS 

AC CHARACTERISTICS

Standard 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

Param
No.

Symbol Characteristic Min. Typ.(1) Max. Units Conditions

DO31 TIOR Port Output Rise Time — 5 10 ns

DO32 TIOF Port Output Fall Time — 5 10 ns

DI35 TINP INTx Pin High or Low Time (input) 20 — — ns

DI40 TRBP CNx High or Low Time (input) 2 — — TCY

Note 1: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated.

MCLR

(SY20)

BOR

(SY30)

TMCLR

TBOR

Reset Sequence

CPU Starts Fetching Code

Various Delays (depending on configuration)
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FIGURE 30-27: SPI1 SLAVE MODE (FULL-DUPLEX, CKE = 1, CKP = 1, SMP = 0) 
TIMING CHARACTERISTICS

SS1

SCK1
(CKP = 0)

SCK1
(CKP = 1)

SDO1

SP60

SDI1

SP30, SP31

MSb Bit 14 - - - - - -1 LSb

SP51

Bit 14 - - - -1 LSb In

SP52

SP73SP72

SP72SP73SP70

SP40

SP41

Note: Refer to Figure 30-1 for load conditions.

SP36

SP50

SP35

MSb In
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NOTES:
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Section 30.0 “Electrical 
Characteristics”

Removed Voltage on VCAP with respect to Vss and added Note 5 in Absolute 
Maximum Ratings(1).

Removed Parameter DC18 (VCORE) and Note 3 from the DC Temperature and 
Voltage Specifications (see Table 30-4).

Updated Note 1 in the DC Characteristics: Operating Current (IDD) (see Table 30-6).

Updated Note 1 in the DC Characteristics: Idle Current (IIDLE) (see Table 30-7).

Changed the Typical values for Parameters DC60a-DC60d and updated Note 1 in the 
DC Characteristics: Power-down Current (IPD) (see Table 30-8).

Updated Note 1 in the DC Characteristics: Doze Current (IDOZE) (see Table 30-9).

Updated Note 2 in the Electrical Characteristics: BOR (see Table 30-12).

Updated Parameters CM20 and CM31, and added Parameters CM44 and CM45 in 
the AC/DC Characteristics: Op amp/Comparator (see Table 30-14).

Added the Op amp/Comparator Reference Voltage Settling Time Specifications (see 
Table 30-15).

Added Op amp/Comparator Voltage Reference DC Specifications (see Table 30-16).

Updated Internal FRC Accuracy Parameter F20a (see Table 30-21).

Updated the Typical value and Units for Parameter CTMUI1, and added Parameters 
CTMUI4, CTMUFV1, and CTMUFV2 to the CTMU Current Source Specifications (see 
Table 30-55).

Section 31.0 “Packaging 
Information”

Updated packages by replacing references of VLAP with TLA.

“Product Identification 
System”

Changed VLAP to TLA.

TABLE A-1: MAJOR SECTION UPDATES (CONTINUED)

Section Name Update Description
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