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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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dsPIC33CK256MP508 FAMILY
FIGURE 2-6: OFF-LINE UPS
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dsPIC33CK256MP508 FAMILY
bit 2 SFA: Stack Frame Active Status bit

1 = Stack frame is active; W14 and W15 address 0x0000 to 0xFFFF, regardless of DSRPAG
0 = Stack frame is not active; W14 and W15 address the base Data Space

bit 1 RND: Rounding Mode Select bit

1 = Biased (conventional) rounding is enabled
0 = Unbiased (convergent) rounding is enabled

bit 0 IF: Integer or Fractional Multiplier Mode Select bit

1 = Integer mode is enabled for DSP multiply
0 = Fractional mode is enabled for DSP multiply

REGISTER 3-2: CORCON: CORE CONTROL REGISTER (CONTINUED)

Note 1: This bit is always read as ‘0’.

2: The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.

REGISTER 3-3: CTXTSTAT: CPU W REGISTER CONTEXT STATUS REGISTER

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

— — — — — CCTXI2 CCTXI1 CCTXI0

bit 15 bit 8

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

— — — — — MCTXI2 MCTXI1 MCTXI0

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 15-11 Unimplemented: Read as ‘0’

bit 10-8 CCTXI<2:0>: Current (W Register) Context Identifier bits

111 = Reserved
•
•
•
100 = Alternate Working Register Set 4 is currently in use
011 = Alternate Working Register Set 3 is currently in use
010 = Alternate Working Register Set 2 is currently in use 
001 = Alternate Working Register Set 1 is currently in use 
000 = Default register set is currently in use

bit 7-3 Unimplemented: Read as ‘0’

bit 2-0 MCTXI<2:0>: Manual (W Register) Context Identifier bits

111 = Reserved
•
•
•
100 = Alternate Working Register Set 4 was most recently manually selected
011 = Alternate Working Register Set 3 was most recently manually selected
010 = Alternate Working Register Set 2 was most recently manually selected
001 = Alternate Working Register Set 1 was most recently manually selected
000 = Default register set was most recently manually selected
 2017-2018 Microchip Technology Inc. Advance Information DS70005349B-page 37
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TABLE 4-15: SFR BLOCK E00h  

Register Address All Resets Register Address All Resets Register Address All Resets

I/O Ports CNEN0B E2C 0000000000000000 CNPUD E5E 0000000000000000

ANSELA E00 -----------11111 CNSTATB E2E 0000000000000000 CNPDD E60 0000000000000000

TRISA E02 -----------11111 CNEN1B E30 0000000000000000 CNCOND E62 ----0-----------

PORTA E04 -----------xxxxx CNFB E32 0000000000000000 CNEN0D E64 0000000000000000

LATA E06 -----------xxxxx ANSELC E38 --------11--1111 CNSTATD E66 0000000000000000

ODCA E08 -----------00000 TRISC E3A 1111111111111111 CNEN1D E68 0000000000000000

CNPUA E0A -----------00000 PORTC E3C xxxxxxxxxxxxxxxx CNFD E6A 0000000000000000

CNPDA E0C -----------00000 LATC E3E xxxxxxxxxxxxxxxx ANSELE E70 ------------1111

CNCONA E0E ----0----------- ODCC E40 0000000000000000 TRISE E72 1111111111111111

CNEN0A E10 -----------00000 CNPUC E42 0000000000000000 PORTE E74 xxxxxxxxxxxxxxxx

CNSTATA E12 -----------00000 CNPDC E44 0000000000000000 LATE E76 xxxxxxxxxxxxxxxx

CNEN1A E14 -----------00000 CNCONC E46 ----0----------- ODCE E78 0000000000000000

CNFA E16 -----------00000 CNEN0C E48 0000000000000000 CNPUE E7A 0000000000000000

ANSELB E1C ------111--11111 CNSTATC E4A 0000000000000000 CNPDE E7C 0000000000000000

TRISB E1E 1111111111111111 CNEN1C E4C 0000000000000000 CNCONE E7E ----0-----------

PORTB E20 xxxxxxxxxxxxxxxx CNFC E4E 0000000000000000 CNEN0E E80 0000000000000000

LATB E22 xxxxxxxxxxxxxxxx ANSELD E54 --1-11---------- CNSTATE E82 0000000000000000

ODCB E24 0000000000000000 TRISD E56 1111111111111111 CNEN1E E84 0000000000000000

CNPUB E26 0000000000000000 PORTD E58 xxxxxxxxxxxxxxxx CNFE E86 0000000000000000

CNPDB E28 0000000000000000 LATD E5A xxxxxxxxxxxxxxxx Memory BIST

CNCONB E2A ----0----------- ODCD E5C 0000000000000000 MBISTCON EFC -------00--0---1

Legend: x = unknown or indeterminate value; “-” = unimplemented bits. Address values are in hexadecimal. Reset values are in binary.
 2017-2018 Microchip Technology Inc. Advance Information DS70005349B-page 63
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5.0 FLASH PROGRAM MEMORY

The dsPIC33CK256MP508 family devices contain
internal Flash program memory for storing and
executing application code. The memory is readable,
writable and erasable during normal operation over the
entire VDD range.

Flash memory can be programmed in three ways:

• In-Circuit Serial Programming™ (ICSP™) 
programming capability

• Enhanced In-Circuit Serial Programming 
(Enhanced ICSP)

• Run-Time Self-Programming (RTSP)

ICSP allows for a dsPIC33CK256MP508 family device
to be serially programmed while in the end application
circuit. This is done with a Programming Clock and Pro-
gramming Data (PGCx/PGDx) line, and three other
lines for power (VDD), ground (VSS) and Master Clear
(MCLR). This allows customers to manufacture boards
with unprogrammed devices and then program the

device just before shipping the product. This also
allows the most recent firmware or a custom firmware
to be programmed.

Enhanced In-Circuit Serial Programming uses an
on-board bootloader, known as the Program Executive,
to manage the programming process. Using an SPI data
frame format, the Program Executive can erase,
program and verify program memory. For more informa-
tion on Enhanced ICSP, see the device programming
specification.

RTSP is accomplished using TBLRD (Table Read) and
TBLWT (Table Write) instructions. With RTSP, the user
application can write program memory data with a single
program memory word and erase program memory in
blocks or ‘pages’ of 1024 instructions (3072 bytes) at a
time. 

5.1 Table Instructions and Flash 
Programming

Regardless of the method used, all programming of
Flash memory is done with the Table Read and Table
Write instructions. These allow direct read and write
access to the program memory space from the data
memory while the device is in normal operating mode.
The 24-bit target address in the program memory is
formed using bits<7:0> of the TBLPAG register and the
Effective Address (EA) from a W register, specified in
the table instruction, as shown in Figure 5-1. The
TBLRDL and TBLWTL instructions are used to read or
write to bits<15:0> of program memory. TBLRDL and
TBLWTL can access program memory in both Word
and Byte modes. The TBLRDH and TBLWTH
instructions are used to read or write to bits<23:16> of
program memory. TBLRDH and TBLWTH can also
access program memory in Word or Byte mode.

FIGURE 5-1: ADDRESSING FOR TABLE REGISTERS

Note 1: This data sheet summarizes the features
of the dsPIC33CK256MP508 family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to “Dual Partition Flash
Program Memory” (DS70005156) 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.
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BLE 8-10: PORTC REGISTER SUMMARY

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

SELC — — — — — — — — ANSELC<7:6> — —

ISC TRISC<15:0>

RTC RC<15:0>

TC LATC<15:0>

DCC ODCC<15:0>

PUC CNPUC<15:0>

PDC CNPDC<15:0>

CONC ON — — — CNSTYLE — — — — — — —

EN0C CNEN0C<15:0>

STATC CNSTATC<15:0>

EN1C CNEN1C<15:0>

FC CNFC<15:0>

BLE 8-11: PORTD REGISTER SUMMARY

egister Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 B

SELD — — ANSELD<13> — ANSELD<11:10> — — — — —

ISD TRISD<15:0>

RTD RD<15:0>

TD LATD<15:0>

DCD ODCD<15:0>

PUD CNPUD<15:0>

PDD CNPDD<15:0>

COND ON — — — CNSTYLE — — — — — —

EN0D CNEN0D<15:0>

STATD CNSTATD<15:0>

EN1D CNEN1D<15:0>

FD CNFD<15:0>
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FIGURE 10-1: DMA FUNCTIONAL BLOCK DIAGRAM
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NOTES:
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12.2 Architecture Overview

The PWM module consists of a common set of controls
and features, and multiple instantiations of PWM
Generators (PGs). Each PWM Generator can be inde-
pendently configured or multiple PWM Generators can

be used to achieve complex multiphase systems. PWM
Generators can also be used to implement sophisticated
triggering, protection and logic functions. A high-level
block diagram is shown in Figure 12-1.

FIGURE 12-1: PWM HIGH-LEVEL BLOCK DIAGRAM
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dsPIC33CK256MP508 FAMILY
REGISTER 12-15: PGxIOCONL: PWM GENERATOR x I/O CONTROL REGISTER LOW

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

CLMOD SWAP OVRENH OVRENL OVRDAT1 OVRDAT0 OSYNC1 OSYNC0

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

FLTDAT1 FLTDAT0 CLDAT1 CLDAT0 FFDAT1 FFDAT0 DBDAT1 DBDAT0

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 CLMOD: Current-Limit Mode Select bit

1 = If PCI current limit is active, then the PWMxH and PWMxL output signals are inverted (bit flipping),
and the CLDAT<1:0> bits are not used

0 = If PCI current limit is active, then the CLDAT<1:0> bits define the PWM output levels

bit 14 SWAP: Swap PWM Signals to PWMxH and PWMxL Device Pins bit

1 = The PWMxH signal is connected to the PWMxL pin and the PWMxL signal is connected to the PWMxH pin
0 = PWMxH/L signals are mapped to their respective pins

bit 13 OVRENH: User Override Enable for PWMxH Pin bit

1 = OVRDAT1 provides data for output on the PWMxH pin
0 = PWM Generator provides data for the PWMxH pin

bit 12 OVRENL: User Override Enable for PWMxL Pin bit

1 = OVRDAT0 provides data for output on the PWMxL pin
0 = PWM Generator provides data for the PWMxL pin

bit 11-10 OVRDAT<1:0>: Data for PWMxH/PWMxL Pins if Override is Enabled bits

If OVERENH = 1, then OVRDAT1 provides data for PWMxH.
If OVERENL = 1, then OVRDAT0 provides data for PWMxL.

bit 9-8 OSYNC<1:0>: User Output Override Synchronization Control bits

11 = Reserved
10 = User output overrides via the OVRENH/L and OVRDAT<1:0> bits occur when specified by the

UPDMOD<2:0> bits in the PGxCONH register
01 = User output overrides via the OVRENH/L and OVRDAT<1:0> bits occur immediately (as soon as

possible)
00 = User output overrides via the OVRENH/L and OVRDAT<1:0> bits are synchronized to the local PWM

time base (next Start-of-Cycle)

bit 7-6 FLTDAT<1:0>: Data for PWMxH/PWMxL Pins if Fault Event is Active bits

If Fault is active, then FLTDAT1 provides data for PWMxH.
If Fault is active, then FLTDAT0 provides data for PWMxL.

bit 5-4 CLDAT<1:0>: Data for PWMxH/PWMxL Pins if Current-Limit Event is Active bits

If current limit is active, then CLDAT1 provides data for PWMxH.
If current limit is active, then CLDAT0 provides data for PWMxL.

bit 3-2 FFDAT<1:0>: Data for PWMxH/PWMxL Pins if Feed-Forward Event is Active bits

If feed-forward is active, then FFDAT1 provides data for PWMxH.
If feed-forward is active, then FFDAT0 provides data for PWMxL.

bit 1-0 DBDAT<1:0>: Data for PWMxH/PWMxL Pins if Debug Mode is Active bits

If Debug mode is active and device halted, then DBDAT1 provides data for PWMxH.
If Debug mode is active and device halted, then DBDAT0 provides data for PWMxL.
 2017-2018 Microchip Technology Inc. Advance Information DS70005349B-page 275
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13.0 HIGH-SPEED, 12-BIT
ANALOG-TO-DIGITAL 
CONVERTER (ADC)

The dsPIC33CK256MP508 devices have a high-speed,
12-bit Analog-to-Digital Converter (ADC) that features
a low conversion latency, high resolution and over-
sampling capabilities to improve performance in
AC/DC, DC/DC power converters. The devices
implement the ADC with three SAR cores, two
dedicated and one shared.

13.1 ADC Features Overview

The High-Speed, 12-Bit Multiple SARs Analog-to-Digital
Converter (ADC) includes the following features:

• Three ADC Cores: Two Dedicated Cores and 
One Shared (common) Core

• User-Configurable Resolution of up to 12 Bits for 
each Core

• Up to 3.5 Msps Conversion Rate per Channel at 
12-Bit Resolution

• Low-Latency Conversion

• Up to 24 Analog Input Channels, with a Separate 
16-Bit Conversion Result Register for each Input

• Conversion Result can be Formatted as Unsigned 
or Signed Data, on a per Channel Basis, for All 
Channels

• Simultaneous Sampling of up to 3 Analog Inputs

• Channel Scan Capability

• Multiple Conversion Trigger Options for each 
Core, including:

-  PWM triggers from CPU cores

- MCCP/SCCP modules triggers

- CLC modules triggers

- External pin trigger event (ADTRG31)

- Software trigger

• Four Integrated Digital Comparators with 
Dedicated Interrupts:

- Multiple comparison options

- Assignable to specific analog inputs

• Four Oversampling Filters with Dedicated 
Interrupts:

- Provide increased resolution

- Assignable to a specific analog input

The module consists of three independent SAR ADC
cores. Simplified block diagrams of the Multiple SARs
12-Bit ADC are shown in Figure 13-1 and Figure 13-2.

The analog inputs (channels) are connected through
multiplexers and switches to the Sample-and-Hold
(S&H) circuit of each ADC core. The core uses the
channel information (the output format, the Measure-
ment mode and the input number) to process the analog
sample. When conversion is complete, the result is
stored in the result buffer for the specific analog input,
and passed to the digital filter and digital comparator if
they were configured to use data from this particular
channel.

The ADC module can sample up to three inputs at a
time (two inputs from the dedicated SAR cores and one
from the shared SAR core). If multiple ADC inputs
request conversion on the shared core, the module will
convert them in a sequential manner, starting with the
lowest order input.

The ADC provides each analog input the ability to
specify its own trigger source. This capability allows the
ADC to sample and convert analog inputs that are
associated with PWM generators operating on
independent time bases.

Note 1: This data sheet summarizes the features
of the dsPIC33CK256MP508 family of
devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to “12-Bit High-Speed,
Multiple SARs A/D Converter (ADC)”
(DS70005213) 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.
 2017-2018 Microchip Technology Inc. Advance Information DS70005349B-page 291
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REGISTER 15-11: INTxTMRL: INTERVAL x TIMER REGISTER LOW

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

INTTMR<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

INTTMR<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 INTTMR<15:0>: Low Word Used to Form 32-Bit Interval Timer Register (INTxTMR) bits

REGISTER 15-12: INTxTMRH: INTERVAL x TIMER REGISTER HIGH

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

INTTMR<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

INTTMR<23:16>

bit 7 bit 0

Legend:

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

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

bit 15-0 INTTMR<31:16>: High Word Used to Form 32-Bit Interval Timer Register (INTxTMR) bits
DS70005349B-page 344 Advance Information  2017-2018 Microchip Technology Inc.
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REGISTER 16-11: UxP3: UARTx TIMING PARAMETER 3 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

P3<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

P3<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 P3<15:0>: Parameter 3 bits

DMX RX:
The last byte number to receive – 1, not including Start code (bits<8:0>).

LIN Slave RX:
Number of bytes to receive (bits<7:0>).

Asynchronous RX:
Used to mask the UxP2 address bits; 1 = P2 address bit is used, 0 = P2 address bit is masked off
(bits<7:0>).

Smart Card Mode:
Waiting Time Counter bits (bits<15:0>).

Other Modes:
Not used.

REGISTER 16-12: UxP3H: UARTx TIMING PARAMETER 3 REGISTER HIGH

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

— — — — — — — —

bit 15 bit 8

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

P3<23:16>

bit 7 bit 0

Legend:

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

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

bit 15-8 Unimplemented: Read as ‘0’

bit 7-0 P3<23:16>: Parameter 3 High bits

Smart Card Mode:
Waiting Time Counter bits (bits<23:16>).

Other Modes:
Not used.
DS70005349B-page 366 Advance Information  2017-2018 Microchip Technology Inc.
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REGISTER 17-6: SPIxIMSKL: SPIx INTERRUPT MASK REGISTER LOW

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

— — — FRMERREN BUSYEN — — SPITUREN

bit 15 bit 8

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

SRMTEN SPIROVEN SPIRBEN — SPITBEN — SPITBFEN SPIRBFEN

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 FRMERREN: Enable Interrupt Events via FRMERR bit

1 = Frame error generates an interrupt event
0 = Frame error does not generate an interrupt event

bit 11 BUSYEN: Enable Interrupt Events via SPIBUSY bit

1 = SPIBUSY generates an interrupt event
0 = SPIBUSY does not generate an interrupt event

bit 10-9 Unimplemented: Read as ‘0’

bit 8 SPITUREN: Enable Interrupt Events via SPITUR bit

1 = Transmit Underrun (TUR) generates an interrupt event
0 = Transmit Underrun does not generate an interrupt event

bit 7 SRMTEN: Enable Interrupt Events via SRMT bit

1 = Shift Register Empty (SRMT) generates interrupt events
0 = Shift Register Empty does not generate interrupt events

bit 6 SPIROVEN: Enable Interrupt Events via SPIROV bit

1 = SPIx Receive Overflow (ROV) generates an interrupt event
0 = SPIx Receive Overflow does not generate an interrupt event

bit 5 SPIRBEN: Enable Interrupt Events via SPIRBE bit

1 = SPIx RX buffer empty generates an interrupt event
0 = SPIx RX buffer empty does not generate an interrupt event

bit 4 Unimplemented: Read as ‘0’

bit 3 SPITBEN: Enable Interrupt Events via SPITBE bit

1 = SPIx transmit buffer empty generates an interrupt event
0 = SPIx transmit buffer empty does not generate an interrupt event

bit 2 Unimplemented: Read as ‘0’

bit 1 SPITBFEN: Enable Interrupt Events via SPITBF bit

1 = SPIx transmit buffer full generates an interrupt event
0 = SPIx transmit buffer full does not generate an interrupt event

bit 0 SPIRBFEN: Enable Interrupt Events via SPIRBF bit

1 = SPIx receive buffer full generates an interrupt event
0 = SPIx receive buffer full does not generate an interrupt event
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FIGURE 20-1: SENTx MODULE BLOCK DIAGRAM

FIGURE 20-2: SENTx PROTOCOL DATA FRAMES
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REGISTER 22-6: CCPxCON3H: CCPx CONTROL 3 HIGH REGISTERS

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

OETRIG OSCNT2 OSCNT1 OSCNT0 — OUTM2(1) OUTM1(1) OUTM0(1)

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

— — POLACE POLBDF(1) PSSACE1 PSSACE0 PSSBDF1(1) PSSBDF0(1)

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 OETRIG: CCPx Dead-Time Select bit

1 = For Triggered mode (TRIGEN = 1): Module does not drive enabled output pins until triggered
0 = Normal output pin operation

bit 14-12 OSCNT<2:0>: One-Shot Event Count bits

111 = Extends one-shot event by 7 time base periods (8 time base periods total)
110 = Extends one-shot event by 6 time base periods (7 time base periods total)
101 = Extends one-shot event by 5 time base periods (6 time base periods total)
100 = Extends one-shot event by 4 time base periods (5 time base periods total)
011 = Extends one-shot event by 3 time base periods (4 time base periods total)
010 = Extends one-shot event by 2 time base periods (3 time base periods total)
001 = Extends one-shot event by 1 time base period (2 time base periods total)
000 = Does not extend one-shot Trigger event

bit 11 Unimplemented: Read as ‘0’

bit 10-8 OUTM<2:0>: PWMx Output Mode Control bits(1)

111 = Reserved
110 = Output Scan mode
101 = Brush DC Output mode, forward
100 = Brush DC Output mode, reverse
011 = Reserved
010 = Half-Bridge Output mode
001 = Push-Pull Output mode
000 = Steerable Single Output mode

bit 7-6 Unimplemented: Read as ‘0’

bit 5 POLACE: CCPx Output Pins, OCMxA, OCMxC and OCMxE, Polarity Control bit

1 = Output pin polarity is active-low
0 = Output pin polarity is active-high

bit 4 POLBDF: CCPx Output Pins, OCMxB, OCMxD and OCMxF, Polarity Control bit(1)

1 = Output pin polarity is active-low
0 = Output pin polarity is active-high

bit 3-2 PSSACE<1:0>: PWMx Output Pins, OCMxA, OCMxC and OCMxE, Shutdown State Control bits

11 = Pins are driven active when a shutdown event occurs
10 = Pins are driven inactive when a shutdown event occurs
0x = Pins are tri-stated when a shutdown event occurs

bit 1-0 PSSBDF<1:0>: PWMx Output Pins, OCMxB, OCMxD, and OCMxF, Shutdown State Control bits(1)

11 = Pins are driven active when a shutdown event occurs
10 = Pins are driven inactive when a shutdown event occurs
0x = Pins are in a high-impedance state when a shutdown event occurs

Note 1: These bits are implemented in the MCCP9 module only.
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TABLE 33-36: ADC MODULE SPECIFICATIONS

Operating Conditions: 3.0V to 3.6V (unless otherwise stated)(4)

Operating temperature -40°C  TA  +85°C for Industrial 
-40°C  TA  +125°C for Extended

Param 
No.

Symbol Characteristics Min. Typical Max. Units Conditions

Analog Input

AD12 VINH-VINL Full-Scale Input Span AVSS — AVDD V

AD14 VIN Absolute Input Voltage AVSS – 0.3 — AVDD + 0.3 V

AD17 RIN Recommended 
Impedance of Analog 
Voltage Source

— 100 —  For minimum sampling 
time (Note 1)

AD66 VBG Internal Voltage 
Reference Source

— 1.2 — V

ADC Accuracy

AD20c Nr Resolution 12 data bits bits

AD21c INL Integral Nonlinearity > -11.3 — < 11.3 LSb AVSS = 0V, AVDD = 3.3V

AD22c DNL Differential Nonlinearity > -1.5 — < 11.5 LSb AVSS = 0V, AVDD = 3.3V

AD23c GERR Gain Error > -12 — < 12 LSb AVSS = 0V, AVDD = 3.3V

AD24c EOFF Offset Error > -7.5 — < 7.5 LSb AVSS = 0V, AVDD = 3.3V

Dynamic Performance

AD31b SINAD Signal-to-Noise and 
Distortion

56 — 70 dB (Notes 2, 3)

AD34b ENOB Effective Number of Bits 9.0 — 11.4 bits (Notes 2, 3)

AD50 TAD ADC Clock Period 14.3 — — ns

AD51 FTP Throughput Rate — — 3.5 Msps Dedicated Cores 0 and 1

— — 3.5 Msps Shared core

Note 1: These parameters are not characterized or tested in manufacturing.

2: These parameters are characterized but not tested in manufacturing.

3: Characterized with a 1 kHz sine wave.

4: The ADC module is functional at VBORMIN < VDD < VDDMIN, but with degraded performance. Unless 
otherwise stated, module functionality is ensured, but not characterized.
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34.0 PACKAGING INFORMATION

34.1 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

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.

28-Lead UQFN (6x6 mm) 

XXXXXXXX
XXXXXXXX
YYWWNNN

33CK64
MP202

1710017

Example

XXXXXXX

36-Lead UQFN (5x5 mm)

XXXXXXX
XXXXXXX

28-Lead SSOP (5.30 mm)

XXXXXXXXXXXX
XXXXXXXXXXXX

YYWWNNN

Example

dsPIC33CK
64MP202

1710017

YYWWNNN

dsPIC

Example

33CK64
MP203

1710017

48-Lead TQFP (7x7 mm) Example

CK256MP
5051710

017
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34.1 Package Marking Information (Continued)

48-Lead UQFN (6x6 mm)

64-Lead TQFP (10x10x1 mm)

XXXXXXXXXXX
XXXXXXXXXXX
XXXXXXXXXXX

YYWWNNN

Example

dsPIC33CK
64MP206

1710017

80-Lead TQFP (12x12x1 mm)

XXXXXXXXXXXX
XXXXXXXXXXXX
XXXXXXXXXXXX

Example

dsPIC33CK
64MP208

1710017

XXXXXXXXXXX

64-Lead QFN (9x9x0.9 mm)

XXXXXXXXXXX
XXXXXXXXXXX

YYWWNNN

dsPIC33CK

Example

64MP206
1710017

Example

YYWWNNN

80-Lead TQFP (12x12x1 mm)

XXXXXXXXXXXX
XXXXXXXXXXXX
XXXXXXXXXXXX

YYWWNNN

PIC33CK
256MP505
1710017
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Note: For the most current package drawings, please see the Microchip Packaging Specification located at 
http://www.microchip.com/packaging
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