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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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dsPIC33CH128MP508 FAMILY
FIGURE 1-2: dsPIC33CH128MP508 FAMILY BLOCK DIAGRAM(1)
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3: Some peripheral I/Os are only accessible through remappable pins.
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dsPIC33CH128MP508 FAMILY
bit 7-5 IPL<2:0>: CPU Interrupt Priority Level Status bits(1,2)

111 = CPU Interrupt Priority Level is 7 (15); user interrupts are disabled
110 = CPU Interrupt Priority Level is 6 (14)
101 = CPU Interrupt Priority Level is 5 (13)
100 = CPU Interrupt Priority Level is 4 (12)
011 = CPU Interrupt Priority Level is 3 (11)
010 = CPU Interrupt Priority Level is 2 (10)
001 = CPU Interrupt Priority Level is 1 (9)
000 = CPU Interrupt Priority Level is 0 (8)

bit 4 RA: REPEAT Loop Active bit

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

bit 3 N: MCU ALU Negative bit

1 = Result was negative
0 = Result was non-negative (zero or positive)

bit 2 OV: MCU ALU Overflow bit

This bit is used for signed arithmetic (2’s complement). It indicates an overflow of the magnitude that
causes the sign bit to change state. 
1 = Overflow occurred for signed arithmetic (in this arithmetic operation)
0 = No overflow occurred

bit 1 Z: MCU ALU Zero bit

1 = An operation that affects the Z bit has set it at some time in the past
0 = The most recent operation that affects the Z bit has cleared it (i.e., a non-zero result)

bit 0 C: MCU ALU Carry/Borrow bit

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

REGISTER 3-1: SR: CPU STATUS REGISTER (CONTINUED)

Note 1: 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.

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

3: 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.
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FIGURE 3-14: ADDRESSING FOR TABLE REGISTERS
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dsPIC33CH128MP508 FAMILY
PEVTA – PWM Event A 177 169 0x000166 IFS10<9> IEC10<9> IPC42<6:4>

PEVTB – PWM Event B 178 170 0x000168 IFS10<10> IEC10<10> IPC42<10:8>

PEVTC – PWM Event C 179 171 0x00016A IFS10<11> IEC10<11> IPC42<14:12>

PEVTD – PWM Event D 180 172 0x00016C IFS10<12> IEC10<12> IPC43<2:0>

PEVTE – PWM Event E 181 173 0x00016E IFS10<13> IEC10<13> IPC43<6:4>

PEVTF – PWM Event F 182 174 0x000170 IFS10<14> IEC10<14> IPC43<10:8>

CLC3P – CLC3 Positive Edge 183 175 0x000172 IFS10<15> IEC10<15> IPC43<14:12>

CLC4P – CLC4 Positive Edge 184 176 0x000174 IFS11<0> IEC11<0 IPC44<2:0>

CLC1N – CLC1 Negative Edge 185 177 0x000176 IFS11<1> IEC11<1 IPC44<6:4>

CLC2N – CLC2 Negative Edge 186 178 0x000178 IFS11<2> IEC11<2 IPC44<10:8>

CLC3N – CLC3 Negative Edge 187 179 0x00017A IFS11<3> IEC11<3 IPC44<14:>12>

CLC4N – CLC4 Negative Edge 188 180 0x00017C IFS11<4> IEC11<4 IPC45<2:0>

Reserved 189-196 181-188 0x0017E-0x0018C — — —

 U1EVT – UART1 Event 197 189 0x00018E IFS11<13> IF2C11<13> IPC47<6:4>

 U2EVT – UART2 Event 198 190 0x000190 IFS11<14> IF2C11<14> IPC47<12:8>

TABLE 3-23: MASTER INTERRUPT VECTOR DETAILS (CONTINUED)

Interrupt Source
 Vector 

#
 IRQ

 #
 IVT Address

Interrupt Bit Location

 Flag Enable  Priority
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3.6.11 VIRTUAL CONNECTIONS

The dsPIC33CH128MP508 devices support six Master
virtual RPn pins (RP176-RP181), which are identical in
functionality to all other RPn pins, with the exception of
pinouts. These six pins are internal to the devices and
are not connected to a physical device pin.

These pins provide a simple way for inter-peripheral
connection without utilizing a physical pin. For
example, the output of the analog comparator can be
connected to RP176 and the PWM Fault input can be
configured for RP176 as well. This configuration allows
the analog comparator to trigger PWM Faults without
the use of an actual physical pin on the device.

3.6.12 SLAVE PPS INPUTS TO MASTER 
CORE PPS

The dsPIC33CH128MP508 Slave core subsystem
PPS has connections to the Master core subsystem
virtual PPS (RPV5-RPV0) output blocks. These inputs
are mapped as S1RP175, S1RP174, S1RP173,
S1RP172, S1RP171 and S1RP170.

The RPn inputs, RP1-RP13, are connected to internal
signals from both the Master and Slave core sub-
systems. Additionally, the Master core virtual output
PPS blocks (RPV5-RPV0) are connected to the Slave
core PPS circuitry.

There are virtual pins in PPS to share between Master
and Slave:

• RP181 is for Master input (RPV5)

• RP180 is for Master input (RPV4)

• RP179 is for Master input (RPV3)

• RP178 is for Master input (RPV2)

• RP177 is for Master input (RPV1) 

• RP176 is for Master input (RPV0)

• RP175 is for Slave input (S1RPV5)

• RP174 is for Slave input (S1RPV4)

• RP173 is for Slave input (S1RPV3)

• RP172 is for Slave input (S1RPV2)

• RP171 is for Slave input (S1RPV1)

• RP170 is for Slave input (S1RPV0)

The idea of the RPVn (Remappable Pin Virtual) is to
interconnect between the Master and Slave without an
I/O pin. For example, the Master UART receiver can be
connected to the Slave UART transmit using RPVn and
data communication can happen from Slave to Master
without using any physical pin.
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REGISTER 3-43: RPINR7: PERIPHERAL PIN SELECT INPUT REGISTER 7

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

ICM5R7 ICM5R6 ICM5R5 ICM5R4 ICM5R3 ICM5R2 ICM5R1 ICM5R0

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

TCKI5R7 TCKI5R6 TCKI5R5 TCKI5R4 TCKI5R3 TCKI5R2 TCKI5R1 TCKI5R0

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 ICM5R<7:0>: Assign SCCP Capture 5 (ICM5) Input to the Corresponding RPn Pin bits

See Table 3-30.

bit 7-0 TCKI5R<7:0>: Assign SCCP Timer5 (TCKI5) Input to the Corresponding RPn Pin bits

See Table 3-30.

REGISTER 3-44: RPINR8: PERIPHERAL PIN SELECT INPUT REGISTER 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

ICM6R7 ICM6R6 ICM6R5 ICM6R4 ICM6R3 ICM6R2 ICM6R1 ICM6R0

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

TCKI6R7 TCKI6R6 TCKI6R5 TCKI6R4 TCKI6R3 TCKI6R2 TCKI6R1 TCKI6R0

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 ICM6R<7:0>: Assign SCCP Capture 6 (ICM6) Input to the Corresponding RPn Pin bits

See Table 3-30.

bit 7-0 TCKI6R<7:0>: Assign SCCP Timer6 (TCKI6) Input to the Corresponding RPn Pin bits

See Table 3-30.
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4.1.3 DATA SPACE ADDRESSING

The base Data Space can be addressed as up to
4K words or 8 Kbytes, and is split into two blocks,
referred to as X and Y data memory. Each memory block
has its own independent Address Generation Unit
(AGU). The MCU class of instructions operates solely
through the X memory AGU, which accesses the entire
memory map as one linear Data Space. Certain DSP
instructions operate through the X and Y AGUs to sup-
port dual operand reads, which splits the data address
space into two parts. The X and Y Data Space boundary
is device-specific.

The upper 32 Kbytes of the Data Space memory map
can optionally be mapped into Program Space (PS) at
any 16K program word boundary. The program-to-Data
Space mapping feature, known as Program Space
Visibility (PSV), lets any instruction access Program
Space as if it were Data Space. Refer to “Data
Memory” (DS70595) in the “dsPIC33/PIC24 Family
Reference Manual” for more details on PSV and table
accesses.

On dsPIC33CH128MP508S1 family devices, overhead-
free circular buffers (Modulo Addressing) are
supported in both X and Y address spaces. The
Modulo Addressing removes the software boundary
checking overhead for DSP algorithms. The X AGU
Circular Addressing can be used with any of the MCU
class of instructions. The X AGU also supports Bit-
Reversed Addressing to greatly simplify input or output
data re-ordering for radix-2 FFT algorithms.

4.1.4 ADDRESSING MODES

The CPU supports these addressing modes:

• Inherent (no operand)

• Relative

• Literal

• Memory Direct

• Register Direct

• Register Indirect

Each instruction is associated with a predefined
addressing mode group, depending upon its functional
requirements. As many as six addressing modes are
supported for each instruction.
DS70005319B-page 262  2017-2018 Microchip Technology Inc.
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4.3.2 RTSP OPERATION

RTSP allows the user application to program one
double instruction word, or one row, at a time.

The double instruction word write blocks and single
row write blocks are edge-aligned, from the begin-
ning of program memory, on boundaries of one
double instruction word and 64 double instruction
words, respectively.

The basic sequence for RTSP programming is to first
load two 24-bit instructions into the NVM write latches
found in configuration memory space. Refer to
Figure 4-3 for write latch addresses. Then, the WR bit in
the NVMCON register is set to initiate the write process.
The processor stalls (waits) until the programming oper-
ation is finished. The WR bit is automatically cleared
when the operation is finished. All program operations
may optionally use the NVM interrupt to signal the
successful completion of the operation. 

Double instruction word writes are performed by manu-
ally loading both write latches, using TBLWTL and
TBLWTH instructions, and then initiating the NVM write
while the NVMOP<3:0> bits (NVMCON<3:0>) are set to
‘0x1’. The program space destination address is defined
by the NVMADR/U registers.

EXAMPLE 4-1: PRAM WRITE/READ

Note: Because the PRAM is volatile, RTSP
writes that change the Slave PRAM user
code will be lost when the device is
powered down. For persistent changes to
Slave PRAM user code, the Slave image
in the Master Flash should be updated.

//Sample code for PRAM write
// Writing 0x777777 to location 0x3000

NVMCON = 0x4001;
TBLPAG = 0xFA; // write latch upper address
NVMADR = 0x3000; // set target write address of general segment
NVMADRU = 0x0000;
__builtin_tblwtl(0, 0x7777); // load write latches
__builtin_tblwth (0,0x77);

    
__builtin_tblwtl(2, 0x7777); // load write latches
__builtin_tblwth (2,0x77);

    
asm volatile ("disi #5"); 
__builtin_write_NVM(); 

    
while(_WR == 1 ) ;

// Sample code for reading address location 0x3000
//readDataL /readDataLH need to be defined as variables.

TBLPAG = 0x0000;
readDataL = __builtin_tblrdl(0x3000);
readDataH = __builtin_tblrdh(0x0000);
 2017-2018 Microchip Technology Inc. DS70005319B-page 299
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REGISTER 4-94: ADCORExH: DEDICATED ADC CORE x CONTROL REGISTER HIGH (x = 0 TO 1)

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

— — — EISEL2 EISEL1 EISEL0 RES1 RES2

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

— ADCS6 ADCS5 ADCS4 ADCS3 ADCS2 ADCS1 ADCS0

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 12-10 EISEL<2:0>: ADC Core x Early Interrupt Time Selection bits

111 = Early interrupt is set and an interrupt is generated 8 TADCORE clocks prior to when the data is ready
110 = Early interrupt is set and an interrupt is generated 7 TADCORE clocks prior to when the data is ready
101 = Early interrupt is set and an interrupt is generated 6 TADCORE clocks prior to when the data is ready
100 = Early interrupt is set and an interrupt is generated 5 TADCORE clocks prior to when the data is ready
011 = Early interrupt is set and an interrupt is generated 4 TADCORE clocks prior to when the data is ready
010 = Early interrupt is set and an interrupt is generated 3 TADCORE clocks prior to when the data is ready
001 = Early interrupt is set and an interrupt is generated 2 TADCORE clocks prior to when the data is ready
000 = Early interrupt is set and an interrupt is generated 1 TADCORE clock prior to when the data is ready

bit 9-8 RES<1:0>: ADC Core x Resolution Selection bits

11 = 12-bit resolution
10 = 10-bit resolution
01 = 8-bit resolution(1)

00 = 6-bit resolution(1)

bit 7 Unimplemented: Read as ‘0’

bit 6-0 ADCS<6:0>: ADC Core x Input Clock Divider bits

These bits determine the number of Source Clock Periods (TCORESRC) for one Core Clock Period (TADCORE).
1111111 = 254 Source Clock Periods
...
0000011 = 6 Source Clock Periods
0000010 = 4 Source Clock Periods
0000001 = 2 Source Clock Periods
0000000 = 2 Source Clock Periods

Note 1: For the 6-bit ADC core resolution (RES<1:0> = 00), the EISEL<2:0> bits settings, from ‘100’ to ‘111’, are 
not valid and should not be used. For the 8-bit ADC core resolution (RES<1:0> = 01), the EISEL<2:0> bits 
settings, ‘110’ and ‘111’, are not valid and should not be used.
DS70005319B-page 398  2017-2018 Microchip Technology Inc.
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REGISTER 4-104: ADSTATL: ADC DATA READY STATUS REGISTER LOW

HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0

AN<15:8>RDY

bit 15 bit 8

HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0

AN<7:0>RDY

bit 7 bit 0

Legend: U = Unimplemented bit, read as ‘0’

R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit

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

bit 15-0 AN<15:0>RDY: Common Interrupt Enable for Corresponding Analog Inputs bits

1 = Channel conversion result is ready in the corresponding ADCBUFx register
0 = Channel conversion result is not ready

REGISTER 4-105: ADSTATH: ADC DATA READY STATUS REGISTER HIGH

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

— — — — — — — —

bit 15 bit 8

U-0 U-0 U-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0 HSC/R-0

— — — AN<20:16>RDY

bit 7 bit 0

Legend: U = Unimplemented bit, read as ‘0’

R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit

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

bit 15-5 Unimplemented: Read as ‘0’

bit 4-0 AN<20:16>RDY: Common Interrupt Enable for Corresponding Analog Inputs bits

1 = Channel conversion result is ready in the corresponding ADCBUFx register
0 = Channel conversion result is not ready
DS70005319B-page 404  2017-2018 Microchip Technology Inc.
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REGISTER 5-14: SWMRFDATA: SLAVE WRITE (MASTER READ) FIFO DATA REGISTER

W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0

SWMRFDATA<15:8>

bit 15 bit 8

W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0

SWMRFDATA<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 SWMRFDATA<15:0>: Read FIFO Data Out Register bits

REGISTER 5-15: SRMWFDATA: SLAVE READ (MASTER WRITE) FIFO DATA REGISTER

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

SRMWFDATA<15:8>

bit 15 bit 8

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

SRMWFDATA<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 SRMWFDATA<15:0>: Write FIFO Data Out Register bits
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REGISTER 6-10: REFOCONL: REFERENCE CLOCK CONTROL LOW REGISTER (MASTER)

R/W-0 U-0 R/W-0 R/W-0 R/W-0 U-0 HC/R/W-0 HSC/R-0

ROEN — ROSIDL ROOUT ROSLP — ROSWEN ROACTIV

bit 15 bit 8

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

— — — — ROSEL3 ROSEL2 ROSEL1 ROSEL0

bit 7 bit 0

Legend: HC = Hardware Clearable bit HSC = Hardware Settable/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 ROEN: Reference Clock Enable bit

1 = Reference Oscillator is enabled on the REFCLKO pin
0 = Reference Oscillator is disabled

bit 14 Unimplemented: Read as ‘0’

bit 13 ROSIDL: Reference Clock Stop in Idle bit

1 = Reference Oscillator continues to run in Idle mode
0 = Reference Oscillator is disabled in Idle mode

bit 12 ROOUT: Reference Clock Output Enable bit

1 = Reference clock external output is enabled and available on the REFCLKO pin
0 = Reference clock external output is disabled

bit 11 ROSLP: Reference Clock Stop in Sleep bit

1 = Reference Oscillator continues to run in Sleep modes
0 = Reference Oscillator is disabled in Sleep modes

bit 10 Unimplemented: Read as ‘0’

bit 9 ROSWEN: Reference Clock Output Enable bit

1 = Clock divider change (requested by changes to RODIVx) is requested or is in progress (set in
software, cleared by hardware upon completion)

0 = Clock divider change has completed or is not pending

bit 8 ROACTIV: Reference Clock Status bit

1 = Reference clock is active; do not change clock source
0 = Reference clock is stopped; clock source and configuration may be safely changed

bit 7-4 Unimplemented: Read as ‘0’

bit 3-0 ROSEL<3:0>: Reference Clock Source Select bits

1111 = Reserved
... = Reserved
1000 = Reserved
0111 = REFI pin
0110 = FVCO/4
0101 = BFRC
0100 = LPRC
0011 = FRC
0010 = Primary Oscillator
0001 = Peripheral clock (FP)
0000 = System clock (FOSC)
 2017-2018 Microchip Technology Inc. DS70005319B-page 453
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REGISTER 7-2: PMD1: MASTER PERIPHERAL MODULE DISABLE 1 CONTROL REGISTER LOW

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

— — — — T1MD QEIMD PWMMD —

bit 15 bit 8

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

I2C1MD U2MD U1MD SPI2MD SPI1MD — C1MD ADC1MD

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 T1MD: Timer1 Module Disable bit

1 = Timer1 module is disabled
0 = Timer1 module is enabled

bit 10 QEIMD: QEI Module Disable bit

1 = QEI module is disabled
0 = QEI module is enabled

bit 9 PWMMD: PWM Module Disable bit

1 = PWM module is disabled
0 = PWM module is enabled

bit 8 Unimplemented: Read as ‘0’ 

bit 7 I2C1MD: I2C1 Module Disable bit

1 = I2C1 module is disabled
0 = I2C1 module is enabled

bit 6 U2MD: UART2 Module Disable bit

1 = UART2 module is disabled
0 = UART2 module is enabled

bit 5 U1MD: UART1 Module Disable bit

1 = UART1 module is disabled
0 = UART1 module is enabled

bit 4 SPI2MD: SPI2 Module Disable bit

1 = SPI2 module is disabled
0 = SPI2 module is enabled

bit 3 SPI1MD: SPI1 Module Disable bit

1 = SPI1 module is disabled
0 = SPI1 module is enabled

bit 2 Unimplemented: Read as ‘0’ 

bit 1 C1MD: CAN1 Module Disable bit

1 = CAN1 module is disabled
0 = CAN1 module is enabled

bit 0 ADC1MD: ADC Module Disable bit

1 = ADC module is disabled
0 = ADC module is enabled
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REGISTER 9-4: MPHASE: MASTER PHASE 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

MPHASE<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

MPHASE<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 MPHASE<15:0>: Master Phase Register bits

REGISTER 9-5: MDC: MASTER DUTY CYCLE 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

MDC<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

MDC<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 MDC<15:0>: Master Duty Cycle Register bits
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REGISTER 9-23: PGxPHASE: PWM GENERATOR x PHASE 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

PGxPHASE<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

PGxPHASE<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 PGxPHASE<15:0>: PWM Generator x Phase Register bits

REGISTER 9-24: PGxDC: PWM GENERATOR x DUTY CYCLE 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

PGxDC<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

PGxDC<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 PGxDC<15:0>: PWM Generator x Duty Cycle Register bits
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REGISTER 10-3: CCPxCON2L: CCPx CONTROL 2 LOW REGISTERS

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

PWMRSEN ASDGM — SSDG — — — —

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

ASDG7 ASDG6 ASDG5 ASDG4 ASDG3 ASDG2 ASDG1 ASDG0

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 PWMRSEN: CCPx PWM Restart Enable bit

1 = ASEVT bit clears automatically at the beginning of the next PWM period, after the shutdown input
has ended

0 = ASEVT bit must be cleared in software to resume PWM activity on output pins

bit 14 ASDGM: CCPx Auto-Shutdown Gate Mode Enable bit

1 = Waits until the next Time Base Reset or rollover for shutdown to occur
0 = Shutdown event occurs immediately 

bit 13 Unimplemented: Read as ‘0’

bit 12 SSDG: CCPx Software Shutdown/Gate Control bit

1 = Manually forces auto-shutdown, timer clock gate or input capture signal gate event (setting of
ASDGM bit still applies)

0 = Normal module operation

bit 11-8 Unimplemented: Read as ‘0’

bit 7-0 ASDG<7:0>: CCPx Auto-Shutdown/Gating Source Enable bits

1 = ASDGx Source n is enabled (see Table 10-8 and Table 10-9 for auto-shutdown/gating sources)
0 = ASDGx Source n is disabled
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bit 6 IDXPOL: INDXx Input Polarity Select bit

1 = Input is inverted
0 = Input is not inverted

bit 5 QEBPOL: QEBx Input Polarity Select bit

1 = Input is inverted
0 = Input is not inverted

bit 4 QEAPOL: QEAx Input Polarity Select bit

1 = Input is inverted
0 = Input is not inverted

bit 3 HOME: Status of HOMEx Input Pin after Polarity Control bit (read-only)

1 = Pin is at logic ‘1’ if the HOMPOL bit is set to ‘0’; pin is at logic ‘0’ if the HOMPOL bit is set to ‘1’
0 = Pin is at logic ‘0’ if the HOMPOL bit is set to ‘0’; pin is at logic ‘1’ if the HOMPOL bit is set to ‘1’

bit 2 INDEX: Status of INDXx Input Pin After Polarity Control bit (read-only)

1 = Pin is at logic ‘1’ if the IDXPOL bit is set to ‘0’; pin is at logic ‘0’ if the IDXPOL bit is set to ‘1’
0 = Pin is at logic ‘0’ if the IDXPOL bit is set to ‘0’; pin is at logic ‘1’ if the IDXPOL bit is set to ‘1’

bit 1 QEB: Status of QEBx Input Pin After Polarity Control and SWPAB Pin Swapping bit (read-only)

1 = Physical pin, QEBx, is at logic ‘1’ if the QEBPOL bit is set to ‘0’ and the SWPAB bit is set to ‘0’;
physical pin, QEBx, is at logic ‘0’ if the QEBPOL bit is set to ‘1’ and the SWPAB bit is set to ‘0’;
physical pin, QEAx, is at logic ‘1’ if the QEBPOL bit is set to ‘0’ and the SWPAB bit is set to ‘1’;
physical pin, QEAx, is at logic ‘0’ if the QEBPOL bit is set to ‘1’ and the SWPAB bit is set to ‘1’

0 = Physical pin, QEBx, is at logic ‘0’ if the QEBPOL bit is set to ‘0’ and the SWPAB bit is set to ‘0’;
physical pin, QEBx, is at logic ‘1’ if the QEBPOL bit is set to ‘1’ and the SWPAB bit is set to ‘0’;
physical pin, QEAx, is at logic ‘0’ if the QEBPOL bit is set to ‘0’ and the SWPAB bit is set to ‘1’;
physical pin, QEAx, is at logic ‘1’ if the QEBPOL bit is set to ‘1’ and the SWPAB bit is set to ‘1’

bit 0 QEA: Status of QEAx Input Pin After Polarity Control and SWPAB Pin Swapping bit (read-only)

1 = Physical pin, QEAx, is at logic ‘1’ if the QEAPOL bit is set to ‘0’ and the SWPAB bit is set to ‘0’;
physical pin, QEAx, is at logic ‘0’ if the QEAPOL bit is set to ‘1’ and the SWPAB bit is set to ‘0’;
physical pin, QEBx, is at logic ‘1’ if the QEAPOL bit is set to ‘0’ and the SWPAB bit is set to ‘1’;
physical pin, QEBx, is at logic ‘0’ if the QEAPOL bit is set to ‘1’ and the SWPAB bit is set to ‘1’

0 = Physical pin, QEAx, is at logic ‘0’ if the QEAPOL bit is set to ‘0’ and the SWPAB bit is set to ‘0’;
physical pin, QEAx, is at logic ‘1’ if the QEAPOL bit is set to ‘1’ and the SWPAB bit is set to ‘0’;
physical pin, QEBx, is at logic ‘0’ if the QEAPOL bit is set to ‘0’ and the SWPAB bit is set to ‘1’

REGISTER 12-2: QEIxIOCL: QEIx I/O CONTROL LOW REGISTER (CONTINUED)
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17.1 Timer1 Control Register

REGISTER 17-1: T1CON: TIMER1 CONTROL REGISTER

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

TON(1) — SIDL TMWDIS TMWIP  PRWIP TECS1 TECS0

bit 15 bit 8

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

 TGATE — TCKPS1 TCKPS0 — TSYNC(1) TCS(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 TON: Timer1 On bit(1)

1 = Starts 16-bit Timer1
0 = Stops 16-bit Timer1

bit 14 Unimplemented: Read as ‘0’

bit 13 SIDL: Timer1 Stop in Idle Mode bit

1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode

bit 12 TMWDIS: Asynchronous Timer1 Write Disable bit

1 = Timer writes are ignored while a posted write to TMR1 or PR1 is synchronized to the asynchronous
clock domain

0 = Back-to-back writes are enabled in Asynchronous mode

bit 11 TMWIP: Asynchronous Timer1 Write in Progress bit

1 = Write to the timer in Asynchronous mode is pending
0 = Write to the timer in Asynchronous mode is complete

bit 10 PRWIP: Asynchronous Period Write in Progress bit

1 = Write to the Period register in Asynchronous mode is pending
0 = Write to the Period register in Asynchronous mode is complete

bit 9-8 TECS<1:0>: Timer1 Extended Clock Select bits

11 = FRC clock
10 = 2 TCY

01 = TCY 
00 = External Clock comes from the T1CK pin

bit 7 TGATE: Timer1 Gated Time Accumulation Enable bit

When TCS = 1: 
This bit is ignored.

When TCS = 0: 
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled

bit 6 Unimplemented: Read as ‘0’

Note 1: When Timer1 is enabled in External Synchronous Counter mode (TCS = 1, TSYNC = 1, TON = 1), any 
attempts by user software to write to the TMR1 register are ignored.
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19.0 32-BIT PROGRAMMABLE 
CYCLIC REDUNDANCY CHECK 
(CRC) GENERATOR 

The 32-bit programmable CRC generator provides a
hardware implemented method of quickly generating
checksums for various networking and security
applications. It offers the following features:

• User-Programmable CRC Polynomial Equation, 
up to 32 Bits

• Programmable Shift Direction (little or big-endian)

• Independent Data and Polynomial Lengths

• Configurable Interrupt Output

• Data FIFO

A simple version of the CRC shift engine is displayed in
Figure 19-1. Table 19-1 displays a simplified block
diagram of the CRC generator.

FIGURE 19-1: CRC MODULE BLOCK DIAGRAM 

Note 1: This data sheet summarizes the features
of the dsPIC33CH128MP508 family of
devices. It is not intended to be a
comprehensive reference source. For
more information, refer to “32-Bit
Programmable Cyclic Redundancy
Check (CRC)” (DS30009729) in the
“dsPIC33/PIC24 Family Reference
Manual”, which is available from the
Microchip web site (www.microchip.com).

2: The CRC module is available only on the
Master.

TABLE 19-1: CRC MODULE OVERVIEW

Number of CRC 
Modules

Identical 
(Modules)

Master Core 1 Yes

Slave Core None NA

CRC
Interrupt

Variable FIFO
(4x32, 8x16 or 16x8)

CRCDATH CRCDATL

Shift Buffer
CRC Shift Engine

CRCWDATH CRCWDATL

Shifter Clock
2 * FCY

LENDIAN

CRCISEL

1

0

FIFO Empty

Shift
Complete

1

0
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TABLE 24-26: EXTERNAL CLOCK 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.

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

OS10 FIN External CLKI Frequency
(External Clocks allowed only
in EC and ECPLL modes)

DC — 64 MHz EC

Oscillator Crystal Frequency 3.5 — 10 MHz XT

10 — 32 MHz HS

OS20 TOSC TOSC = 1/FOSC 15.6 — DC ns

OS25 TCY Instruction Cycle Time(2) 10 — DC ns

OS30 TosL,
TosH

External Clock in (OSCI)
High or Low Time

0.45 x TOSC — 0.55 x TOSC ns EC

OS31 TosR,
TosF

External Clock in (OSCI)
Rise or Fall Time

— — 20 ns EC

OS40 TckR CLKO Rise Time(3,4) — 5.4 — ns

OS41 TckF CLKO Fall Time(3,4) — 6.4 — ns

OS42 GM External Oscillator 
Transconductance(3)

2.7 — 4 mA/V XTCFG<1:0> = 00, 
XTBST = 0

4 — 7 mA/V XTCFG<1:0> = 00, 
XTBST = 1

4.5 — 7 mA/V XTCFG<1:0> = 01, 
XTBST = 0

6 — 11.9 mA/V XTCFG<1:0> = 01, 
XTBST = 1

5.9 — 9.7 mA/V XTCFG<1:0> = 10, 
XTBST = 0

6.9 — 15.9 mA/V XTCFG<1:0> = 10, 
XTBST = 1

6.7 — 12 mA/V XTCFG<1:0> = 11, 
XTBST = 0

7.5 — 19 mA/V XTCFG<1:0> = 11, 
XTBST = 1

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

2: Instruction cycle period (TCY) equals two times the input oscillator time base period. All specified values 
are based on characterization data for that particular oscillator type, under standard operating conditions, 
with the device executing code. Exceeding these specified limits may result in an unstable oscillator 
operation and/or higher than expected current consumption. All devices are tested to operate at 
“Minimum” values with an External Clock applied to the OSCI pin. When an External Clock input is used, 
the “Maximum” cycle time limit is “DC” (no clock) for all devices.

3: Measurements are taken in EC mode. The CLKO signal is measured on the OSCO pin. 

4: This parameter is characterized but not tested in manufacturing.
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