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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

Details

Product Status Active

Core Processor PIC

Core Size 16-Bit

Speed 70 MIPs

Connectivity I²C, IrDA, LINbus, SPI, UART/USART

Peripherals Brown-out Detect/Reset, DMA, POR, PWM, WDT

Number of I/O 35

Program Memory Size 32KB (10.7K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 2K x 16

Voltage - Supply (Vcc/Vdd) 3V ~ 3.6V

Data Converters A/D 9x10b/12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 44-VQFN Exposed Pad

Supplier Device Package 44-QFN (8x8)
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4 Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

V ICBNE ICM<2:0> 0000

SYNCSEL<4:0> 000D

xxxx

0000

V ICBNE ICM<2:0> 0000

SYNCSEL<4:0> 000D

xxxx

0000

V ICBNE ICM<2:0> 0000

SYNCSEL<4:0> 000D

xxxx

0000

V ICBNE ICM<2:0> 0000

SYNCSEL<4:0> 000D

xxxx

0000
TABLE 4-9: INPUT CAPTURE 1 THROUGH INPUT CAPTURE 4 REGISTER MAP

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

IC1CON1 0140 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICO

IC1CON2 0142 — — — — — — — IC32 ICTRIG TRIGSTAT —

IC1BUF 0144 Input Capture 1 Buffer Register

IC1TMR 0146 Input Capture 1 Timer

IC2CON1 0148 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICO

IC2CON2 014A — — — — — — — IC32 ICTRIG TRIGSTAT —

IC2BUF 014C Input Capture 2 Buffer Register

IC2TMR 014E Input Capture 2 Timer

IC3CON1 0150 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICO

IC3CON2 0152 — — — — — — — IC32 ICTRIG TRIGSTAT —

IC3BUF 0154 Input Capture 3 Buffer Register

IC3TMR 0156 Input Capture 3 Timer

IC4CON1 0158 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICO

IC4CON2 015A — — — — — — — IC32 ICTRIG TRIGSTAT —

IC4BUF 015C Input Capture 4 Buffer Register

IC4TMR 015E Input Capture 4 Timer

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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C1 > xxxx

C1 EXIDE — EID<17:16> xxxx

C1 > xxxx

C1 EXIDE — EID<17:16> xxxx

C1 > xxxx

C1 EXIDE — EID<17:16> xxxx

C1 > xxxx

C1 EXIDE — EID<17:16> xxxx

C1 > xxxx

TA VICES ONLY (CONTINUED)

F Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

Le
RXF11EID 046E EID<15:8> EID<7:0

RXF12SID 0470 SID<10:3> SID<2:0> —

RXF12EID 0472 EID<15:8> EID<7:0

RXF13SID 0474 SID<10:3> SID<2:0> —

RXF13EID 0476 EID<15:8> EID<7:0

RXF14SID 0478 SID<10:3> SID<2:0> —

RXF14EID 047A EID<15:8> EID<7:0

RXF15SID 047C SID<10:3> SID<2:0> —

RXF15EID 047E EID<15:8> EID<7:0

BLE 4-23: ECAN1 REGISTER MAP WHEN WIN (C1CTRL1<0>) = 1 FOR dsPIC33EPXXXMC/GP50X DE

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

gend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
 

REGISTER 5-1: NVMCON: NONVOLATILE MEMORY (NVM) CONTROL REGISTER

R/SO-0(1) R/W-0(1) R/W-0(1) R/W-0 U-0 U-0 U-0 U-0

WR WREN WRERR NVMSIDL(2) — — — —

bit 15 bit 8

U-0 U-0 U-0 U-0 R/W-0(1) R/W-0(1) R/W-0(1) R/W-0(1)

— — — — NVMOP3(3,4) NVMOP2(3,4) NVMOP1(3,4) NVMOP0(3,4)

bit 7 bit 0

Legend: SO = Settable Only 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 WR: Write Control bit(1)

1 = Initiates a Flash memory program or erase operation; the operation is self-timed and the bit is
cleared by hardware once the operation is complete

0 = Program or erase operation is complete and inactive

bit 14 WREN: Write Enable bit(1)

1 = Enables Flash program/erase operations
0 = Inhibits Flash program/erase operations

bit 13 WRERR: Write Sequence Error Flag bit(1)

1 = An improper program or erase sequence attempt or termination has occurred (bit is set automatically
on any set attempt of the WR bit)

0 = The program or erase operation completed normally

bit 12 NVMSIDL: NVM Stop in Idle Control bit(2)

1 = Flash voltage regulator goes into Standby mode during Idle mode
0 = Flash voltage regulator is active during Idle mode

bit 11-4 Unimplemented: Read as ‘0’

bit 3-0 NVMOP<3:0>: NVM Operation Select bits(1,3,4)

1111 = Reserved
1110 = Reserved
1101 = Reserved
1100 = Reserved
1011 = Reserved
1010 = Reserved
0011 = Memory page erase operation
0010 = Reserved
0001 = Memory double-word program operation(5)

0000 = Reserved

Note 1: These bits can only be reset on a POR.

2: If this bit is set, there will be minimal power savings (IIDLE) and upon exiting Idle mode, there is a delay 
(TVREG) before Flash memory becomes operational.

3: All other combinations of NVMOP<3:0> are unimplemented.

4: Execution of the PWRSAV instruction is ignored while any of the NVM operations are in progress.

5: Two adjacent words on a 4-word boundary are programmed during execution of this operation.
 2011-2013 Microchip Technology Inc. DS70000657H-page 121



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 8-2: DMAXREQ: DMA CHANNEL X IRQ SELECT REGISTER

R/S-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

FORCE(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

IRQSEL7 IRQSEL6 IRQSEL5 IRQSEL4 IRQSEL3 IRQSEL2 IRQSEL1 IRQSEL0

bit 7 bit 0

Legend: S = 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 FORCE: Force DMA Transfer bit(1)

1 = Forces a single DMA transfer (Manual mode)
0 = Automatic DMA transfer initiation by DMA request

bit 14-8 Unimplemented: Read as ‘0’

bit 7-0 IRQSEL<7:0>: DMA Peripheral IRQ Number Select bits

01000110 = ECAN1 – TX Data Request(2)

00100110 = IC4 – Input Capture 4
00100101 = IC3 – Input Capture 3
00100010 = ECAN1 – RX Data Ready(2)

00100001 = SPI2 Transfer Done
00011111 = UART2TX – UART2 Transmitter
00011110 = UART2RX – UART2 Receiver
00011100 = TMR5 – Timer5
00011011 = TMR4 – Timer4
00011010 = OC4 – Output Compare 4
00011001 = OC3 – Output Compare 3
00001101 = ADC1 – ADC1 Convert done
00001100 = UART1TX – UART1 Transmitter
00001011 = UART1RX – UART1 Receiver
00001010 = SPI1 – Transfer Done
00001000 = TMR3 – Timer3
00000111 = TMR2 – Timer2
00000110 = OC2 – Output Compare 2
00000101 = IC2 – Input Capture 2
00000010 = OC1 – Output Compare 1
00000001 = IC1 – Input Capture 1
00000000 = INT0 – External Interrupt 0

Note 1: The FORCE bit cannot be cleared by user software. The FORCE bit is cleared by hardware when the 
forced DMA transfer is complete or the channel is disabled (CHEN = 0).

2: This selection is available in dsPIC33EPXXXGP/MC50X devices only.
 2011-2013 Microchip Technology Inc. DS70000657H-page 143



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 10-6: PMD7: PERIPHERAL MODULE DISABLE CONTROL REGISTER 7

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

— — —

DMA0MD(1)

PTGMD — — —
DMA1MD(1)

DMA2MD(1)

DMA3MD(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 15-5 Unimplemented: Read as ‘0’

bit 4 DMA0MD: DMA0 Module Disable bit(1)

1 = DMA0 module is disabled
0 = DMA0 module is enabled

DMA1MD: DMA1 Module Disable bit(1)

1 = DMA1 module is disabled
0 = DMA1 module is enabled

DMA2MD: DMA2 Module Disable bit(1)

1 = DMA2 module is disabled
0 = DMA2 module is enabled

DMA3MD: DMA3 Module Disable bit(1)

1 = DMA3 module is disabled
0 = DMA3 module is enabled

bit 3 PTGMD: PTG Module Disable bit

1 = PTG module is disabled
0 = PTG module is enabled

bit 2-0 Unimplemented: Read as ‘0’

Note 1: This single bit enables and disables all four DMA channels.
 2011-2013 Microchip Technology Inc. DS70000657H-page 171



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
11.4 Peripheral Pin Select (PPS)

A major challenge in general purpose devices is provid-
ing the largest possible set of peripheral features while
minimizing the conflict of features on I/O pins. The
challenge is even greater on low pin count devices. In
an application where more than one peripheral needs
to be assigned to a single pin, inconvenient work-
arounds in application code, or a complete redesign,
may be the only option.

Peripheral Pin Select configuration provides an
alternative to these choices by enabling peripheral set
selection and their placement on a wide range of I/O
pins. By increasing the pinout options available on a
particular device, users can better tailor the device to
their entire application, rather than trimming the
application to fit the device.

The Peripheral Pin Select configuration feature oper-
ates over a fixed subset of digital I/O pins. Users may
independently map the input and/or output of most dig-
ital peripherals to any one of these I/O pins. Hardware
safeguards are included that prevent accidental or
spurious changes to the peripheral mapping once it has
been established.

11.4.1 AVAILABLE PINS

The number of available pins is dependent on the
particular device and its pin count. Pins that support the
Peripheral Pin Select feature include the label, “RPn” or
“RPIn”, in their full pin designation, where “n” is the
remappable pin number. “RP” is used to designate pins
that support both remappable input and output
functions, while “RPI” indicates pins that support
remappable input functions only.

11.4.2 AVAILABLE PERIPHERALS

The peripherals managed by the Peripheral Pin Select
are all digital-only peripherals. These include general
serial communications (UART and SPI), general pur-
pose timer clock inputs, timer-related peripherals (input
capture and output compare) and interrupt-on-change
inputs.

In comparison, some digital-only peripheral modules
are never included in the Peripheral Pin Select feature.
This is because the peripheral’s function requires
special I/O circuitry on a specific port and cannot be
easily connected to multiple pins. These modules
include I2C™ and the PWM. A similar requirement
excludes all modules with analog inputs, such as the
ADC Converter.

A key difference between remappable and non-
remappable peripherals is that remappable peripherals
are not associated with a default I/O pin. The peripheral
must always be assigned to a specific I/O pin before it
can be used. In contrast, non-remappable peripherals
are always available on a default pin, assuming that the
peripheral is active and not conflicting with another
peripheral.

When a remappable peripheral is active on a given I/O
pin, it takes priority over all other digital I/O and digital
communication peripherals associated with the pin.
Priority is given regardless of the type of peripheral that
is mapped. Remappable peripherals never take priority
over any analog functions associated with the pin.

11.4.3 CONTROLLING PERIPHERAL PIN 
SELECT

Peripheral Pin Select features are controlled through
two sets of SFRs: one to map peripheral inputs and one
to map outputs. Because they are separately con-
trolled, a particular peripheral’s input and output (if the
peripheral has both) can be placed on any selectable
function pin without constraint.

The association of a peripheral to a peripheral-
selectable pin is handled in two different ways,
depending on whether an input or output is being
mapped.
 2011-2013 Microchip Technology Inc. DS70000657H-page 175



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
NOTES:
DS70000657H-page 202  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 16-2: PTCON2: PWMx PRIMARY MASTER CLOCK DIVIDER SELECT REGISTER 2

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

— — — — — — — —

bit 15 bit 8

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

— — — — — PCLKDIV2(1) PCLKDIV1(1) PCLKDIV0(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 15-3 Unimplemented: Read as ‘0’

bit 2-0 PCLKDIV<2:0>: PWMx Input Clock Prescaler (Divider) Select bits(1)

111 = Reserved
110 = Divide-by-64
101 = Divide-by-32
100 = Divide-by-16
011 = Divide-by-8
010 = Divide-by-4
001 = Divide-by-2
000 = Divide-by-1, maximum PWMx timing resolution (power-on default)

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will 
yield unpredictable results.
DS70000657H-page 232  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
     

REGISTER 20-2: UxSTA: UARTx STATUS AND CONTROL REGISTER

R/W-0 R/W-0 R/W-0 U-0 R/W-0, HC R/W-0 R-0 R-1

UTXISEL1 UTXINV UTXISEL0 — UTXBRK UTXEN(1) UTXBF TRMT

bit 15 bit 8

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

URXISEL1 URXISEL0 ADDEN RIDLE PERR FERR OERR URXDA

bit 7 bit 0

Legend: HC = Hardware Clearable bit 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 15,13 UTXISEL<1:0>: UARTx Transmission Interrupt Mode Selection bits 

11 = Reserved; do not use
10 = Interrupt when a character is transferred to the Transmit Shift Register (TSR) and as a result, the 

transmit buffer becomes empty
01 = Interrupt when the last character is shifted out of the Transmit Shift Register; all transmit operations

are completed
00 = Interrupt when a character is transferred to the Transmit Shift Register (this implies there is at least

one character open in the transmit buffer)

bit 14 UTXINV: UARTx Transmit Polarity Inversion bit

If IREN = 0:
1 = UxTX Idle state is ‘0’
0 = UxTX Idle state is ‘1’

If IREN = 1:
1 = IrDA encoded, UxTX Idle state is ‘1’
0 = IrDA encoded, UxTX Idle state is ‘0’

bit 12 Unimplemented: Read as ‘0’

bit 11 UTXBRK: UARTx Transmit Break bit 

1 = Sends Sync Break on next transmission – Start bit, followed by twelve ‘0’ bits, followed by Stop bit;
cleared by hardware upon completion

0 = Sync Break transmission is disabled or completed

bit 10 UTXEN: UARTx Transmit Enable bit(1)

1 = Transmit is enabled, UxTX pin is controlled by UARTx
0 = Transmit is disabled, any pending transmission is aborted and buffer is reset; UxTX pin is controlled

by the PORT

bit 9 UTXBF: UARTx Transmit Buffer Full Status bit (read-only)

1 = Transmit buffer is full
0 = Transmit buffer is not full, at least one more character can be written

bit 8 TRMT: Transmit Shift Register Empty bit (read-only)

1 = Transmit Shift Register is empty and transmit buffer is empty (the last transmission has completed)
0 = Transmit Shift Register is not empty, a transmission is in progress or queued

bit 7-6 URXISEL<1:0>: UARTx Receive Interrupt Mode Selection bits 

11 = Interrupt is set on UxRSR transfer, making the receive buffer full (i.e., has 4 data characters)
10 = Interrupt is set on UxRSR transfer, making the receive buffer 3/4 full (i.e., has 3 data characters)
0x = Interrupt is set when any character is received and transferred from the UxRSR to the receive

buffer; receive buffer has one or more characters

Note 1: Refer to the “UART” (DS70582) section in the “dsPIC33/PIC24 Family Reference Manual” for information 
on enabling the UARTx module for transmit operation.
 2011-2013 Microchip Technology Inc. DS70000657H-page 285



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
 

 

REGISTER 21-8: CxEC: ECANx TRANSMIT/RECEIVE ERROR COUNT REGISTER

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

TERRCNT<7:0>

bit 15 bit 8

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

RERRCNT<7:0>

bit 7 bit 0

Legend:

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

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

bit 15-8 TERRCNT<7:0>: Transmit Error Count bits

bit 7-0 RERRCNT<7:0>: Receive Error Count bits

REGISTER 21-9: CxCFG1: ECANx BAUD RATE CONFIGURATION REGISTER 1

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

SJW1 SJW0 BRP5 BRP4 BRP3 BRP2 BRP1 BRP0

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 7-6 SJW<1:0>: Synchronization Jump Width bits

11 = Length is 4 x TQ 
10 = Length is 3 x TQ 
01 = Length is 2 x TQ 
00 = Length is 1 x TQ 

bit 5-0 BRP<5:0>: Baud Rate Prescaler bits

11 1111 = TQ = 2 x 64 x 1/FCAN 

•

•

•

00 0010 = TQ = 2 x 3 x 1/FCAN

00 0001 = TQ = 2 x 2 x 1/FCAN 
00 0000 = TQ = 2 x 1 x 1/FCAN
DS70000657H-page 298  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
 

REGISTER 21-15: CxBUFPNT4: ECANx FILTER 12-15 BUFFER POINTER REGISTER 4

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

F15BP<3:0> F14BP<3:0>

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

F13BP<3:0> F12BP<3:0>

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 F15BP<3:0>: RX Buffer Mask for Filter 15 bits

1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14
•
•
•
0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0

bit 11-8 F14BP<3:0>: RX Buffer Mask for Filter 14 bits (same values as bits<15:12>)

bit 7-4 F13BP<3:0>: RX Buffer Mask for Filter 13 bits (same values as bits<15:12>)

bit 3-0 F12BP<3:0>: RX Buffer Mask for Filter 12 bits (same values as bits<15:12>)
DS70000657H-page 302  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 21-17: CxRXFnEID: ECANx ACCEPTANCE FILTER n EXTENDED IDENTIFIER 
REGISTER (n = 0-15)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8

bit 15 bit 8

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

EID7 EID6 EID5 EID4 EID3 EID2 EID1 EID0

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 EID<15:0>: Extended Identifier bits

1 = Message address bit, EIDx, must be ‘1’ to match filter
0 = Message address bit, EIDx, must be ‘0’ to match filter

REGISTER 21-18: CxFMSKSEL1: ECANx FILTER 7-0 MASK SELECTION REGISTER 1

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

F7MSK<1:0> F6MSK<1:0> F5MSK<1:0> F4MSK<1:0>

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

F3MSK<1:0> F2MSK<1:0> F1MSK<1:0> F0MSK<1:0>

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 15-14 F7MSK<1:0>: Mask Source for Filter 7 bits

11 = Reserved
10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

bit 13-12 F6MSK<1:0>: Mask Source for Filter 6 bits (same values as bits<15:14>)

bit 11-10 F5MSK<1:0>: Mask Source for Filter 5 bits (same values as bits<15:14>)

bit 9-8 F4MSK<1:0>: Mask Source for Filter 4 bits (same values as bits<15:14>)

bit 7-6 F3MSK<1:0>: Mask Source for Filter 3 bits (same values as bits<15:14>)

bit 5-4 F2MSK<1:0>: Mask Source for Filter 2 bits (same values as bits<15:14>)

bit 3-2 F1MSK<1:0>: Mask Source for Filter 1 bits (same values as bits<15:14>)

bit 1-0 F0MSK<1:0>: Mask Source for Filter 0 bits (same values as bits<15:14>)
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REGISTER 24-12: PTGQPTR: PTG STEP QUEUE POINTER REGISTER(1)

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

— — — PTGQPTR<4:0>

bit 7 bit 0

Legend:

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

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

bit 15-5 Unimplemented: Read as ‘0’

bit 4-0 PTGQPTR<4:0>: PTG Step Queue Pointer Register bits

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

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

REGISTER 24-13: PTGQUEx: PTG STEP QUEUE REGISTER x (x = 0-7)(1,3)

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

STEP(2x + 1)<7:0>(2)

bit 15 bit 8

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

STEP(2x)<7:0>(2)

bit 7 bit 0

Legend:

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

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

bit 15-8 STEP(2x + 1)<7:0>: PTG Step Queue Pointer Register bits(2)

A queue location for storage of the STEP(2x + 1) command byte.

bit 7-0 STEP(2x)<7:0>: PTG Step Queue Pointer Register bits(2)

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

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

2: Refer to Table 24-1 for the Step command encoding.

3: The Step registers maintain their values on any type of Reset.
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TABLE 30-41: SPI1 MAXIMUM DATA/CLOCK RATE SUMMARY

FIGURE 30-22: SPI1 MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY, CKE = 0) 
TIMING CHARACTERISTICS

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

Maximum 
Data Rate

Master 
Transmit Only 
(Half-Duplex)

Master 
Transmit/Receive 

(Full-Duplex)

Slave 
Transmit/Receive 

(Full-Duplex)
CKE CKP SMP

15 MHz Table 30-42 — — 0,1 0,1 0,1

10 MHz — Table 30-43 — 1 0,1 1

10 MHz — Table 30-44 — 0 0,1 1

15 MHz — — Table 30-45 1 0 0

11 MHz — — Table 30-46 1 1 0

15 MHz — — Table 30-47 0 1 0

11 MHz — — Table 30-48 0 0 0

SCK1
(CKP = 0)

SCK1
(CKP = 1)

SDO1

SP10

SP21SP20SP35

SP20SP21

MSb LSbBit 14 - - - - - -1

SP30, SP31SP30, SP31

Note: Refer to Figure 30-1 for load conditions.
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TABLE 30-53: OP AMP/COMPARATOR SPECIFICATIONS  

DC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)(1)

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

Param
 No.

Symbol Characteristic Min. Typ.(2) Max. Units Conditions

Comparator AC Characteristics

CM10 TRESP Response Time(3) — 19 — ns V+ input step of 100 mV,
V- input held at VDD/2

CM11 TMC2OV Comparator Mode 
Change to Output Valid

— — 10 µs

Comparator DC Characteristics

CM30 VOFFSET Comparator Offset 
Voltage

— ±10 40 mV

CM31 VHYST Input Hysteresis 
Voltage(3)

— 30 — mV

CM32 TRISE/
TFALL

Comparator Output Rise/
Fall Time(3)

— 20 — ns 1 pF load capacitance 
on input

CM33 VGAIN Open-Loop Voltage 
Gain(3)

— 90 — db

CM34 VICM Input Common-Mode 
Voltage

AVSS — AVDD V

Op Amp AC Characteristics

CM20 SR Slew Rate(3) — 9 — V/µs 10 pF load

CM21a PM Phase Margin 
(Configuration A)(3,4)

— 55 — Degree G = 100V/V; 10 pF load

CM21b PM Phase Margin 
(Configuration B)(3,5)

— 40 — Degree G = 100V/V; 10 pF load

CM22 GM Gain Margin(3) — 20 — db G = 100V/V; 10 pF load

CM23a GBW Gain Bandwidth 
(Configuration A)(3,4)

— 10 — MHz 10 pF load

CM23b GBW Gain Bandwidth 
(Configuration B)(3,5)

— 6 — MHz 10 pF load

Note 1: Device is functional at VBORMIN < VDD < VDDMIN, but will have degraded performance. Device functionality 
is tested, but not characterized. Analog modules (ADC, op amp/comparator and comparator voltage 
reference) may have degraded performance. Refer to Parameter BO10 in Table 30-13 for the minimum and 
maximum BOR values.

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

3: Parameter is characterized but not tested in manufacturing.

4: See Figure 25-6 for configuration information.

5: See Figure 25-7 for configuration information.

6: Resistances can vary by ±10% between op amps.
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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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64-Lead Plastic Thin Quad Flatpack (PT) – 10x10x1 mm Body, 2.00 mm Footprint [TQFP]

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Chamfers at corners are optional; size may vary.

3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Note: For the most current package drawings, please see the Microchip Packaging Specification located at 

http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits MIN NOM MAX

Number of Leads N 64

Lead Pitch e 0.50 BSC

Overall Height A – – 1.20

Molded Package Thickness A2 0.95 1.00 1.05

Standoff  A1 0.05 – 0.15

Foot Length L 0.45 0.60 0.75

Footprint L1 1.00 REF

Foot Angle φ 0° 3.5° 7°

Overall Width E 12.00 BSC

Overall Length D 12.00 BSC

Molded Package Width E1 10.00 BSC

Molded Package Length D1 10.00 BSC

Lead Thickness c 0.09 – 0.20

Lead Width b 0.17 0.22 0.27

Mold Draft Angle Top α 11° 12° 13°

Mold Draft Angle Bottom β 11° 12° 13°

D

D1

E

E1

e

b

N

NOTE 1 1 2 3 NOTE 2

c

L

A1

L1

A2

A

φ

β

α

Microchip Technology Drawing C04-085B
 2011-2013 Microchip Technology Inc. DS70000657H-page 505



Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
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