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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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Data Converters A/D 24x10/12b
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
Referenced Sources

This device data sheet is based on the following
individual chapters of the “dsPIC33E/PIC24E Family
Reference Manual”. These documents should be
considered as the general reference for the operation
of a particular module or device feature.

• Section 1. “Introduction” (DS70573)

• Section 2. “CPU” (DS70359)

• Section 3. “Data Memory” (DS70595)

• Section 4. “Program Memory” (DS70613)

• Section 5. “Flash Programming” (DS70609)

• Section 6. “Interrupts” (DS70600)

• Section 7. “Oscillator” (DS70580)

• Section 8. “Reset” (DS70602)

• Section 9. “Watchdog Timer and Power-Saving Modes” (DS70615)

• Section 10. “I/O Ports” (DS70598)

• Section 11. “Timers” (DS70362)

• Section 12. “Input Capture” (DS70352)

• Section 13. “Output Compare” (DS70358)

• Section 14. “High-Speed PWM” (DS70645)

• Section 15. “Quadrature Encoder Interface (QEI)” (DS70601)

• Section 16. “Analog-to-Digital Converter (ADC)” (DS70621)

• Section 17. “UART” (DS70582)

• Section 18. “Serial Peripheral Interface (SPI)” (DS70569)

• Section 19. “Inter-Integrated Circuit™ (I2C™)” (DS70330)

• Section 20. “Data Converter Interface (DCI)” (DS70356)

• Section 21. “Enhanced Controller Area Network (ECAN™)” (DS70353)

• Section 22. “Direct Memory Access (DMA)” (DS70348)

• Section 23. “CodeGuard™ Security” (DS70634) 

• Section 24. “Programming and Diagnostics” (DS70608)

• Section 25. “USB On-The-Go (OTG)” (DS70571)

• Section 26. “Op Amp/Comparator” (DS70357)

• Section 27. “Programmable Cyclic Redundancy Check (CRC)” (DS70346)

• Section 28. “Parallel Master Port (PMP)” (DS70576)

• Section 29. “Real-Time Clock and Calendar (RTCC)” (DS70584)

• Section 30. “Device Configuration” (DS70618)

Note: To access the documents listed below,
browse to the documentation section
of the dsPIC33EP512MU814 product
page on the Microchip web site
(www.microchip.com).

In the event you are not able to access
the product page using the link above,
enter this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554310#1
 2009-2012 Microchip Technology Inc. DS70616G-page 21
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
2.0 GUIDELINES FOR GETTING 
STARTED WITH 16-BIT DIGITAL 
SIGNAL CONTROLLERS AND 
MICROCONTROLLERS

2.1 Basic Connection Requirements

Getting started with the 16-bit DSCs and microcontrollers
requires attention to a minimal set of device pin
connections before proceeding with development. The
following is a list of pin names, which must always be
connected:

• All VDD and VSS pins (see Section 2.2 
“Decoupling Capacitors”)

• All AVDD and AVSS pins (regardless if ADC module 
is not used) (see Section 2.2 “Decoupling 
Capacitors”)

• VCAP (see Section 2.3 “CPU Logic Filter 
Capacitor Connection (VCAP)”) 

• MCLR pin (see Section 2.4 “Master Clear (MCLR) 
Pin”)

• PGECx/PGEDx pins used for In-Circuit Serial 
Programming™ (ICSP™) and debugging purposes 
(see Section 2.5 “ICSP Pins”)

• OSC1 and OSC2 pins when external oscillator 
source is used (see Section 2.6 “External 
Oscillator Pins”)

Additionally, the following pins may be required:

• VUSB3V3 pin is used when utilizing the USB 
module. If the USB module is not used, VUSB3V3 
must be connected to VDD.

• VREF+/VREF- pin is used when external voltage 
reference for ADC module is implemented

2.2 Decoupling Capacitors

The use of decoupling capacitors on every pair of
power supply pins, such as VDD, VSS, VUSB3V3,
AVDD and AVSS is required. 

Consider the following criteria when using decoupling
capacitors:

• Value and type of capacitor: Recommendation of 
0.1 µF (100 nF), 10-20V. This capacitor should be a 
low-ESR and have resonance frequency in the 
range of 20 MHz and higher. It is recommended to 
use ceramic capacitors.

• Placement on the printed circuit board: The 
decoupling capacitors should be placed as close to 
the pins as possible. It is recommended to place the 
capacitors on the same side of the board as the 
device. If space is constricted, the capacitor can be 
placed on another layer on the PCB using a via; 
however, ensure that the trace length from the pin to 
the capacitor is within one-quarter inch (6 mm) in 
length.

• Handling high frequency noise: If the board is 
experiencing high frequency noise, above tens of 
MHz, add a second ceramic-type capacitor in 
parallel to the above described decoupling capaci-
tor. The value of the second capacitor can be in the 
range of 0.01 µF to 0.001 µF. Place this second 
capacitor next to the primary decoupling capacitor. 
In high-speed circuit designs, consider implement-
ing a decade pair of capacitances as close to the 
power and ground pins as possible. For example, 
0.1 µF in parallel with 0.001 µF.

• Maximizing performance: On the board layout 
from the power supply circuit, run the power and 
return traces to the decoupling capacitors first, and 
then to the device pins. This ensures that the 
decoupling capacitors are first in the power chain. 
Equally important is to keep the trace length 
between the capacitor and the power pins to a 
minimum, thereby reducing PCB track inductance.

Note 1: This data sheet summarizes
the features of the
dsPIC33EPXXX(GP/MC/MU)806/810/814
and PIC24EPXXX(GP/GU)810/814 fami-
lies of devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to the related section of the
“dsPIC33E/PIC24E 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.

Note: The AVDD and AVSS pins must be
connected independent of the ADC
voltage reference source. The voltage
difference between AVDD and VDD cannot
exceed 300 mV at any time during
operation or start-up.
 2009-2012 Microchip Technology Inc. DS70616G-page 31
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
bit 2 SFA: Stack Frame Active Status bit

1 = Stack frame is active; W14 and W15 address 0x0000 to 0xFFFF, regardless of DSRPAG and
DSWPAG values

0 = Stack frame is not active; W14 and W15 address of EDS or Base Data Space

bit 1 RND: Rounding Mode Select bit(1)

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

bit 0 IF: Integer or Fractional Multiplier Mode Select bit(1)

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 available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.

2: This bit is always read as ‘0’.

3: The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
 2009-2012 Microchip Technology Inc. DS70616G-page 45
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IPC — — — — 4440

IPC — DMA6IP<2:0> 4444

IPC — — — — 4040

IPC — — — — 4440

IPC — — — — 4400

IPC — U4RXIP<2:0> 4444

IPC — OC9IP<2:0> 4444

IPC — PWM3IP<2:0> 0044

IPC — — — — 4400

IPC — DMA10IP<2:0> 4444

IPC — OC10IP<2:0> 4444

IPC — OC12IP<2:0> 4444

IPC — DMA14IP<2:0> 4404

IPC — OC14IP<2:0> 4444

IPC — OC16IP<2:0> 0444

INT DDRERR STKERR OSCFAIL — 0000

INT INT3EP INT2EP INT1EP INT0EP 8000

INT — — — — 0000

INT — — — SGHT 0000

INT NUM<7:0> 0000

TA CONTINUED)

N
Bit 3 Bit 2 Bit 1 Bit 0

All
Resets

Le
16 0860 — CRCIP<2:0> — U2EIP<2:0> — U1EIP<2:0>

17 0862 — C2TXIP<2:0> — C1TXIP<2:0> — DMA7IP<2:0>

18 0864 — QEI2IP<2:0> — — — — — PSESMIP<2:0>

20 0868 — U3TXIP<2:0> — U3RXIP<2:0> — U3EIP<2:0>

21 086A — U4EIP<2:0> — USB1IP<2:0> — — — —

22 086C — SPI3IP<2:0> — SPI3EIP<2:0> — U4TXIP<2:0>

23 086E — PWM2IP<2:0> — PWM1IP<2:0> — IC9IP<2:0>

24 0870 — — — — — — — — — PWM4IP<2:0>

29 087A — DMA9IP<2:0> — DMA8IP<2:0> — — — —

30 087C — SPI4IP<2:0> — SPI4EIP<2:0> — DMA11IP<2:0>

31 087E — IC11IP<2:0> — OC11IP<2:0> — IC10IP<2:0>

32 0880 — DMA13IP<2:0> — DMA12IP<2:0> — IC12IP<2:0>

33 0882 — IC13IP<2:0> — OC13IP<2:0> — — — —

34 0884 — IC15IP<2:0> — OC15IP<2:0> — IC14IP<2:0>

35 0886 — — — — — ICDIP<2:0> — IC16IP<2:0>

CON1 08C0 NSTDIS OVAERR OVBERR COVAERR COVBERR OVATE OVBTE COVTE SFTACERR DIV0ERR DMACERR MATHERR A

CON2 08C2 GIE DISI SWTRAP — — — — — — — — INT4EP

CON3 08C4 — — — — — — — — — UAE DAE DOOVR

CON4 08C6 — — — — — — — — — — — —

TREG 08C8 — — — — — ILR<3:0> VEC

BLE 4-5: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY (

File 
ame

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: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

SISEL<2:0> SPITBF SPIRBF 0000 

SPRE<2:0> PPRE<1:0> 0000 

— — FRMDLY SPIBEN 0000 

0000 

SISEL<2:0> SPITBF SPIRBF 0000 

SPRE<2:0> PPRE<1:0> 0000 

— — FRMDLY SPIBEN 0000 

0000 

SISEL<2:0> SPITBF SPIRBF 0000 

SPRE<2:0> PPRE<1:0> 0000 

— — FRMDLY SPIBEN 0000 

0000 

SISEL<2:0> SPITBF SPIRBF 0000 

SPRE<2:0> PPRE<1:0> 0000 

— — FRMDLY SPIBEN 0000 

0000 
TABLE 4-24: SPI1, SPI2, SPI3 and SPI4 REGISTER MAP

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

SPI1STAT 0240 SPIEN — SPISIDL — — SPIBEC<2:0> SRMPT SPIROV SRXMPT

SPI1CON1 0242 — — — DISSCK DISSDO MODE16 SMP CKE SSEN CKP MSTEN

SPI1CON2 0244 FRMEN SPIFSD FRMPOL — — — — — — — — —

SPI1BUF 0248 SPIx Transmit and Receive Buffer Register

SPI2STAT 0260 SPIEN — SPISIDL — — SPIBEC<2:0> SRMPT SPIROV SRXMPT

SPI2CON1 0262 — — — DISSCK DISSDO MODE16 SMP CKE SSEN CKP MSTEN

SPI2CON2 0264 FRMEN SPIFSD FRMPOL — — — — — — — — —

SPI2BUF 0268 SPIx Transmit and Receive Buffer Register

SPI3STAT 02A0 SPIEN — SPISIDL — — SPIBEC<2:0> SRMPT SPIROV SRXMPT

SPI3CON1 02A2 — — — DISSCK DISSDO MODE16 SMP CKE SSEN CKP MSTEN

SPI3CON2 02A4 FRMEN SPIFSD FRMPOL — — — — — — — — —

SPI3BUF 02A8 SPIx Transmit and Receive Buffer Register

SPI4STAT 02C0 SPIEN — SPISIDL — — SPIBEC<2:0> SRMPT SPIROV SRXMPT

SPI4CON1 02C2 — — — DISSCK DISSDO MODE16 SMP CKE SSEN CKP MSTEN

SPI4CON2 02C4 FRMEN SPIFSD FRMPOL — — — — — — — — —

SPI4BUF 02C8 SPIx Transmit and Receive Buffer Register

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 EN EPTXEN EPSTALL EPHSHK 0000

U1 0000

U1 — — — 0000

TA VICES ONLY (CONTINUED)

F  3 Bit 2 Bit 1 Bit 0
All 

Resets

Le
No
EP5 04EA — — — — — — — — — — — EPCONDIS EPRX

EP6 04EC — — — — — — — — — — — EPCONDIS EPRX

EP7 04EE — — — — — — — — — — — EPCONDIS EPRX

EP8 04F0 — — — — — — — — — — — EPCONDIS EPRX

EP9 04F2 — — — — — — — — — — — EPCONDIS EPRX

EP10 04F4 — — — — — — — — — — — EPCONDIS EPRX

EP11 04F6 — — — — — — — — — — — EPCONDIS EPRX

EP12 04F8 — — — — — — — — — — — EPCONDIS EPRX

EP13 04FA — — — — — — — — — — — EPCONDIS EPRX

EP14 04FC — — — — — — — — — — — EPCONDIS EPRX

EP15 04FE — — — — — — — — — — — EPCONDIS EPRX

PWMRRS 0580 DC<7:0> PER<7:0>

PWMCON 0582 PWMEN — — — — — PWMPOL CNTEN — — — — —

BLE 4-27: USB OTG REGISTER MAP FOR dsPIC33EPMU806/810/814 AND PIC24EPGU806/10/814) 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 Bit

gend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
te 1: This bit is available when the module is operating in Device mode.

2: This bit is available when the module is operating in Host mode
3: Device mode only. These bits are always read as ‘0’ in Host mode.
4: The Reset value for this bit is undefined.
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t 4 Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

— — — — 0000

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

NVMOP<3:0> 0000

0000

ADR<23:16> 0000

KEY<7:0> 0000

Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

WDTO SLEEP IDLE BOR POR Note 1

— CF — LPOSCEN OSWEN Note 2

PLLPRE<4:0> 3040

<8:0> 0030

TUN<5:0> 0000

— — APLLPRE<2:0> 0000

— — APLLDIV<2:0> 0000
TABLE 4-44: REFERENCE CLOCK REGISTER MAP

TABLE 4-45: NVM REGISTER MAP

TABLE 4-46: SYSTEM CONTROL REGISTER MAP

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

REFOCON 074E ROON — ROSSLP ROSEL RODIV<3:0> — — — —

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

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

NVMCON 0728 WR WREN WRERR NVMSIDL — — — — — — — —

NVMADR 072A NVMADR<15:0>

NVMADRU 072C — — — — — — — — NVM

NVMKEY 072E — — — — — — — — NVM

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

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

RCON 0740 TRAPR IOPUWR — — VREGSF — CM VREGS EXTR SWR SWDTEN

OSCCON 0742 — COSC<2:0> — NOSC<2:0> CLKLOCK IOLOCK LOCK

CLKDIV 0744 ROI DOZE<2:0> DOZEN FRCDIV<2:0> PLLPOST<1:0> —

PLLFBD 0746 — — — — — — — PLLDIV

OSCTUN 0748 — — — — — — — — — —

ACLKCON3 0758 ENAPLL — SELACLK AOSCMD<1:0> ASRCSEL FRCSEL — APLLPOST2<2:0>

ACLKDIV3 075A — — — — — — — — — — —

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: RCON register Reset values are dependent on the type of Reset.

2: OSCCON register Reset values are dependent on the Configuration Fuses and by the type of Reset.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
Figure 9-3 illustrates a block diagram of the auxiliary
PLL module.

FIGURE 9-3: APLL BLOCK DIAGRAM 

Equation 9-4 shows the relationship between the
auxiliary PLL input clock frequency (FAIN) and the
AVCO frequency (FAVCO).

EQUATION 9-4: FAVCO CALCULATION

Note: The auxiliary PLL module is only avail-
able on dsPIC33EPXXXMU8XX and
PIC24EPXXXGU8XX devices.

÷ N1

÷ M

PFD VCO

APLLPRE<2:0>

APLLDIV<2:0>

3 MHz < FAREF < 5.5 MHz
60 MHZ < FAVCO < 120 MHZ

FAIN FAREF FAVCO

FAVCO FAIN
M
N1
------- 
 =
DS70616G-page 180  2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
REGISTER 10-1: PMD1: PERIPHERAL MODULE DISABLE CONTROL 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

T5MD T4MD T3MD T2MD T1MD QEI1MD(1) PWMMD(1) DCIMD

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

I2C1MD U2MD U1MD SPI2MD SPI1MD C2MD C1MD AD1MD

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 T5MD: Timer5 Module Disable bit
1 = Timer5 module is disabled
0 = Timer5 module is enabled

bit 14 T4MD: Timer4 Module Disable bit
1 = Timer4 module is disabled
0 = Timer4 module is enabled

bit 13 T3MD: Timer3 Module Disable bit
1 = Timer3 module is disabled
0 = Timer3 module is enabled

bit 12 T2MD: Timer2 Module Disable bit
1 = Timer2 module is disabled
0 = Timer2 module is enabled

bit  11 T1MD: Timer1 Module Disable bit
1 = Timer1 module is disabled
0 = Timer1 module is enabled

bit 10 QEI1MD: QEI1 Module Disable bit(1)

1 = QEI1 module is disabled
0 = QEI1 module is enabled

bit 9 PWMMD: PWM Module Disable bit(1)

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

bit 8 DCIMD: DCI Module Disable bit
1 = DCI module is disabled
0 = DCI module is enabled

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

Note 1: This bit is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
DS70616G-page 194  2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
bit 1 I2C2MD: I2C2 Module Disable bit

1 = I2C2 module is disabled
0 = I2C2 module is enabled

bit 0 AD2MD: ADC2 Module Disable bit

1 = ADC2 module is disabled
0 = ADC2 module is enabled

Note 1: This bit is available in dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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REGISTER 10-7: 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

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

DMA12MD DMA8MD DMA4MD DMA0MD

— — — —
DMA13MD DMA9MD DMA5MD DMA1MD

DMA14MD DMA10MD DMA6MD DMA2MD

— DMA11MD DMA7MD DMA3MD

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 DMA12MD: DMA12 Module Disable bit
1 = DMA12 module is disabled
0 = DMA12 module is enabled

DMA13MD: DMA13 Module Disable bit

1 = DMA13 module is disabled
0 = DMA13 module is enabled

DMA14MD: DMA14 Module Disable bit

1 = DMA14 module is disabled
0 = DMA14 module is enabled

bit 6 DMA8MD: DMA3 Module Disable bit
1 = DMA8 module is disabled
0 = DMA8 module is enabled

DMA9MD: DMA2 Module Disable bit

1 = DMA9 module is disabled
0 = DMA9 module is enabled

DMA10MD: DMA10 Module Disable bit

1 = DMA10 module is disabled
0 = DMA10 module is enabled

DMA11MD: DMA11 Module Disable bit

1 = DMA11 module is disabled
0 = DMA11 module is enabled

bit 5 DMA4MD: DMA4 Module Disable bit
1 = DMA4 module is disabled
0 = DMA4 module is enabled

DMA5MD: DMA5 Module Disable bit

1 = DMA5 module is disabled
0 = DMA5 module is enabled

DMA6MD: DMA6 Module Disable bit

1 = DMA6 module is disabled
0 = DMA6 module is enabled

DMA7MD: DMA7 Module Disable bit

1 = DMA7 module is disabled
0 = DMA7 module is enabled
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REGISTER 11-43: RPINR43: PERIPHERAL PIN SELECT INPUT REGISTER 43

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

— — — — — — — —

bit 15 bit 8

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

— FLT7R<6:0>

bit 7 bit 0

Legend:

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

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

bit 15-7 Unimplemented: Read as ‘0’ 

bit 6-0 FLT7R<6:0>: Assign PWM Fault 7 to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127
.
.
.
0000001 = Input tied to CMP1
0000000 = Input tied to VSS

REGISTER 11-44: RPOR0: PERIPHERAL PIN SELECT OUTPUT REGISTER 0

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

— — RP65R<5:0>

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

— — RP64R<5:0>

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 Unimplemented: Read as ‘0’ 

bit 13-8 RP65R<5:0>: Peripheral Output Function is Assigned to RP65 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’ 

bit 5-0 RP64R<5:0>: Peripheral Output Function is Assigned to RP64 Output Pin bits 
(see Table 11-3 for peripheral function numbers)
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REGISTER 16-2: PTCON2: PWM 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

— — — — — PCLKDIV<2:0>(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>: PWM 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 PWM 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.

REGISTER 16-3: PTPER: PRIMARY MASTER TIME BASE PERIOD REGISTER

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

PTPER<15:8>

bit 15 bit 8

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

PTPER<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 PTPER<15:0>: Primary Master Time Base (PMTMR) Period Value bits
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REGISTER 16-22: LEBCONx: LEADING-EDGE BLANKING CONTROL REGISTER x

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

PHR PHF PLR PLF FLTLEBEN CLLEBEN — —

bit 15 bit 8

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

— — BCH(1) BCL(1) BPHH BPHL BPLH BPLL

bit 7 bit 0

Legend:

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

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

bit 15 PHR: PWMxH Rising Edge Trigger Enable bit
1 = Rising edge of PWMxH will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores rising edge of PWMxH

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

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

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

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

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

bit 9-6 Unimplemented: Read as ‘0’

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

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

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

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

bit 3 BPHH: Blanking in PWMxH High Enable bit
1 = State blanking (of current-limit and/or Fault input signals) when PWMxH output is high
0 = No blanking when PWMxH output is high

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

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

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

Note 1: The blanking signal is selected via the BLANKSELx bits in the AUXCONx register.
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21.2 Modes of Operation

The ECANx module can operate in one of several
operation modes selected by the user. These modes
include:

• Initialization mode
• Disable mode
• Normal Operation mode
• Listen Only mode

• Listen All Messages mode

• Loopback mode

Modes are requested by setting the REQOP<2:0> bits
(CxCTRL1<10:8>). Entry into a mode is Acknowledged
by monitoring the OPMODE<2:0> bits (CxCTRL1<7:5>).
The module does not change the mode and the
OPMODE bits until a change in mode is acceptable,
generally during bus Idle time, which is defined as at least
11 consecutive recessive bits.

21.3 ECAN Resources

Many useful resources related to ECAN are provided
on the main product page of the Microchip web site for
the devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

21.3.1 KEY RESOURCES

• Section 21. “Enhanced Controller Area 
Network (ECAN™)” (DS70353) in the 
“dsPIC33E/PIC24E Family Reference Manual”

• Code Samples

• Application Notes

• Software Libraries

• Webinars

• All related “dsPIC33E/PIC24E Family Reference 
Manual” Sections

• Development Tools

Note: In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554310
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24.3 DCI Control Registers

REGISTER 24-1: DCICON1: DCI CONTROL REGISTER 1

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

DCIEN r DCISIDL r DLOOP CSCKD CSCKE COFSD

bit 15 bit 8

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

UNFM CSDOM DJST r r r COFSM<1:0>

bit 7 bit 0

Legend: r = Reserved 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 DCIEN: DCI Module Enable bit

1 = Module is enabled
0 = Module is disabled

bit 14 Reserved: Read as ‘0’

bit 13 DCISIDL: DCI Stop in Idle Control bit

1 = Module will halt in CPU Idle mode
0 = Module will continue to operate in CPU Idle mode

bit 12 Reserved: Read as ‘0’

bit 11 DLOOP: Digital Loopback Mode Control bit

1 = Digital Loopback mode is enabled; CSDI and CSDO pins are internally connected
0 = Digital Loopback mode is disabled

bit 10 CSCKD: Sample Clock Direction Control bit

1 = CSCK pin is an input when DCI module is enabled
0 = CSCK pin is an output when DCI module is enabled

bit 9 CSCKE: Sample Clock Edge Control bit

1 = Data changes on serial clock falling edge, sampled on serial clock rising edge
0 = Data changes on serial clock rising edge, sampled on serial clock falling edge

bit 8 COFSD: Frame Synchronization Direction Control bit

1 = COFS pin is an input when DCI module is enabled
0 = COFS pin is an output when DCI module is enabled

bit 7 UNFM: Underflow Mode bit

1 = Transmits last value written to the Transmit registers on a transmit underflow
0 = Transmits ‘0’s on a transmit underflow

bit 6 CSDOM: Serial Data Output Mode bit

1 = CSDO pin will be tri-stated during disabled transmit time slots
0 = CSDO pin drives ‘0’s during disabled transmit time slots

bit 5 DJST: DCI Data Justification Control bit

1 = Data transmission/reception begins during the same serial clock cycle as the frame synchronization
pulse

0 = Data transmission/reception begins one serial clock cycle after the frame synchronization pulse

bit 4-2 Reserved: Read as ‘0’

bit 1-0 COFSM<1:0>: Frame Sync Mode bits

11 = 20-Bit AC-Link mode
10 = 16-Bit AC-Link mode
01 = I2S Frame Sync mode
00 = Multi-Channel Frame Sync mode
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27.0 PROGRAMMABLE CYCLIC 
REDUNDANCY CHECK (CRC) 
GENERATOR

The programmable CRC generator offers the following
features:

• User-Programmable (up to 32nd order) 
Polynomial CRC Equation

• Interrupt Output

• Data FIFO

The 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 simplified block diagram of the CRC generator is
shown in Figure 27-1. A simple version of the CRC shift
engine is shown in Figure 27-2.

FIGURE 27-1: PROGRAMMABLE CRC BLOCK DIAGRAM

FIGURE 27-2: CRC SHIFT ENGINE DETAIL

Note 1: This data sheet summarizes the features of
the dsPIC33EPXXX(GP/MC/MU)806/810/
814 and PIC24EPXXX(GP/GU)810/814
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 27. “Programma-
ble Cyclic Redundancy Check (CRC)”
(DS70346) of the “dsPIC33E/PIC24E
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 “Mem-
ory Organization” in this data sheet for
device-specific register and bit information.

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

CRCDATH CRCDATL

Shift Buffer

CRC Shift Engine

CRCWDATH CRCWDATL

LENDIAN10

CRCISEL

1

0

FIFO Empty Event 

Shift Complete Event

Set CRCIF

2 * FP Shift Clock

CRCWDATH CRCWDATL

Bit 0 Bit 1 Bit n(2)

X(1)(1)

Read/Write Bus

Shift Buffer
Data Bit 2

X(2)(1) X(n)(1)

Note 1: Each XOR stage of the shift engine is programmable. See text for details.
2: Polynomial Length n is determined by ([PLEN<4:0>] + 1).
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TABLE 32-19: INTERNAL FRC ACCURACY

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. Characteristic Min. Typ. Max. Units Conditions

Internal FRC Accuracy @ FRC Frequency = 7.37 MHz(1)

F20a FRC -2 — +2 % -40°C  TA +85°C VDD = 3.0-3.6V

F20b FRC -5 — +5 % -40°C  TA  +125°C VDD = 3.0-3.6V

Note 1: Frequency calibrated at +25°C and 3.3V. TUNx bits can be used to compensate for temperature drift.

TABLE 32-20: INTERNAL LPRC ACCURACY

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. Characteristic Min. Typ. Max. Units Conditions

LPRC @ 32.768 kHz(1)

F21a LPRC -20 ±6 +20 % -40°C  TA  +85°C VDD = 3.0-3.6V

F21b LPRC -50 — +50 % -40°C  TA  +125°C VDD = 3.0-3.6V

Note 1: Change of LPRC frequency as VDD changes.
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144-Lead Plastic Low Profile Quad Flatpack (PL) � 20x20x1.40 mm Body, with 2.00 mm 
Footprint [LQFP]

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