
Microchip Technology - DSPIC33EP256MU810T-I/PF Datasheet

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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Core Processor dsPIC

Core Size 16-Bit

Speed 60 MIPs

Connectivity CANbus, I²C, IrDA, LINbus, QEI, SPI, UART/USART, USB OTG

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

Number of I/O 83

Program Memory Size 256KB (85.5K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 12K x 16

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

Data Converters A/D 32x10b/12b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 100-TQFP

Supplier Device Package 100-TQFP (14x14)
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
Pin Diagrams (Continued) 

64-Pin TQFP

Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See
Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.

2: Every I/O port pin (RAx-RGx) can be used as change notification (CNAx-CNGx). See Section 11.0
“I/O Ports” for more information.

3: The availability of I2C™ interfaces varies by device. Selection (SDAx/SCLx or ASDAx/ASCLx) is
made using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.

= Pins are up to 5V tolerant 
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
2.9 Application Examples

• Induction heating
• Uninterruptable Power Supplies (UPS)
• DC/AC inverters
• Compressor motor control
• Washing machine 3-phase motor control 
• BLDC motor control
• Automotive HVAC, cooling fans, fuel pumps
• Stepper motor control
• Audio and fluid sensor monitoring
• Camera lens focus and stability control

• Speech (playback, hands-free kits, answering 
machines, VoIP)

• Consumer audio
• Industrial and building control (security systems 

and access control)
• Barcode reading
• Networking: LAN switches, gateways
• Data storage device management
• Smart cards and smart card readers

Examples of typical application connections are shown
in Figure 2-4 through Figure 2-8.

FIGURE 2-4: BOOST CONVERTER IMPLEMENTATION
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Resets

—

C1 F0BP<3:0> 0000

C1 F4BP<3:0> 0000

C1 F8BP<3:0> 0000

C1 F12BP<3:0> 0000

C1 MIDE — EID<17:16> xxxx

C1 xxxx

C1 MIDE — EID<17:16> xxxx

C1 xxxx

C1 MIDE — 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

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

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

C1 EXIDE — EID<17:16> xxxx

Le
BLE 4-30: ECAN1 REGISTER MAP WHEN WIN (C1CTRL<0>) = 1
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

— 0400-
041E

See Table 4-28 

BUFPNT1 0420 F3BP<3:0> F2BP<3:0> F1BP<3:0>

BUFPNT2 0422 F7BP<3:0> F6BP<3:0> F5BP<3:0>

BUFPNT3 0424 F11BP<3:0> F10BP<3:0> F9BP<3:0>

BUFPNT4 0426 F15BP<3:0> F14BP<3:0> F13BP<3:0>

RXM0SID 0430 SID<10:3> SID<2:0> —

RXM0EID 0432 EID<15:8> EID<7:0>

RXM1SID 0434 SID<10:3> SID<2:0> —

RXM1EID 0436 EID<15:8> EID<7:0>

RXM2SID 0438 SID<10:3> SID<2:0> —

RXM2EID 043A EID<15:8> EID<7:0>

RXF0SID 0440 SID<10:3> SID<2:0> —

RXF0EID 0442 EID<15:8> EID<7:0>

RXF1SID 0444 SID<10:3> SID<2:0> —

RXF1EID 0446 EID<15:8> EID<7:0>

RXF2SID 0448 SID<10:3> SID<2:0> —

RXF2EID 044A EID<15:8> EID<7:0>

RXF3SID 044C SID<10:3> SID<2:0> —

RXF3EID 044E EID<15:8> EID<7:0>

RXF4SID 0450 SID<10:3> SID<2:0> —

RXF4EID 0452 EID<15:8> EID<7:0>

RXF5SID 0454 SID<10:3> SID<2:0> —

RXF5EID 0456 EID<15:8> EID<7:0>

RXF6SID 0458 SID<10:3> SID<2:0> —

RXF6EID 045A EID<15:8> EID<7:0>

RXF7SID 045C SID<10:3> SID<2:0> —

RXF7EID 045E EID<15:8> EID<7:0>

RXF8SID 0460 SID<10:3> SID<2:0> —

RXF8EID 0462 EID<15:8> EID<7:0>

RXF9SID 0464 SID<10:3> SID<2:0> —

RXF9EID 0466 EID<15:8> EID<7:0>

RXF10SID 0468 SID<10:3> SID<2:0> —

RXF10EID 046A EID<15:8> EID<7:0>

RXF11SID 046C SID<10:3> SID<2:0> —

gend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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0000

TA<23:16> 0000

0000

TB<23:16> 0000

0000

0000

0> — — MODE<1:0> 0000

QSEL<7:0> 00FF

0000

TA<23:16> 0000

0000

TB<23:16> 0000

0000

0000

0> — — MODE<1:0> 0000

QSEL<7:0> 00FF

0000

TA<23:16> 0000

0000

TB<23:16> 0000

0000

0000

0> — — MODE<1:0> 0000

QSEL<7:0> 00FF

0000

TA<23:16> 0000

0000

TB<23:16> 0000

0000

0000

0> — — MODE<1:0> 0000

QSEL<7:0> 00FF

0000

TA<23:16> 0000

0000

it 4 Bit 3 Bit 2 Bit 1 Bit 0
All

Resets
DMA4STAL 0B44 STA<15:0>

DMA4STAH 0B46 — — — — — — — — S

DMA4STBL 0B48 STB<15:0>

DMA4STBH 0B4A — — — — — — — — S

DMA4PAD 0B4C PAD<15:0>

DMA4CNT 0B4E — — CNT<13:0>

DMA5CON 0B50 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:

DMA5REQ 0B52 FORCE — — — — — — — IR

DMA5STAL 0B54 STA<15:0>

DMA5STAH 0B56 — — — — — — — — S

DMA5STBL 0B58 STB<15:0>

DMA5STBH 0B5A — — — — — — — — S

DMA5PAD 0B5C PAD<15:0>

DMA5CNT 0B5E — — CNT<13:0>

DMA6CON 0B60 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:

DMA6REQ 0B62 FORCE — — — — — — — IR

DMA6STAL 0B64 STA<15:0>

DMA6STAH 0B66 — — — — — — — — S

DMA6STBL 0B68 STB<15:0>

DMA6STBH 0B6A — — — — — — — — S

DMA6PAD 0B6C PAD<15:0>

DMA6CNT 0B6E — — CNT<13:0>

DMA7CON 0B70 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:

DMA7REQ 0B72 FORCE — — — — — — — IR

DMA7STAL 0B74 STA<15:0>

DMA7STAH 0B76 — — — — — — — — S

DMA7STBL 0B78 STB<15:0>

DMA7STBH 0B7A — — — — — — — — S

DMA7PAD 0B7C PAD<15:0>

DMA7CNT 0B7E — — CNT<13:0>

DMA8CON 0B80 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:

DMA8REQ 0B82 FORCE — — — — — — — IR

DMA8STAL 0B84 STA<15:0>

DMA8STAH 0B86 — — — — — — — — S

DMA8STBL 0B88 STB<15:0>

TABLE 4-54: DMAC REGISTER MAP (CONTINUED)

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 B

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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DM 3:16> 0000

DM 0000

DM 0000

DM — — MODE<1:0> 0000

DM L<7:0> 00FF

DM 0000

DM 3:16> 0000

DM 0000

DM 3:16> 0000

DM 0000

DM 0000

DM — — MODE<1:0> 0000

DM L<7:0> 00FF

DM 0000

DM 3:16> 0000

DM 0000

DM 3:16> 0000

DM 0000

DM 0000

DM — — MODE<1:0> 0000

DM L<7:0> 00FF

DM 0000

DM 3:16> 0000

DM 0000

DM 3:16> 0000

DM 0000

DM 0000

DM — — MODE<1:0> 0000

DM L<7:0> 00FF

DM 0000

DM 3:16> 0000

DM 0000

DM 3:16> 0000

DM 0000

DM 0000

TA

F Bit 3 Bit 2 Bit 1 Bit 0
All

Resets

Le
A8STBH 0B8A — — — — — — — — STB<2

A8PAD 0B8C PAD<15:0>

A8CNT 0B8E — — CNT<13:0>

A9CON 0B90 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

A9REQ 0B92 FORCE — — — — — — — IRQSE

A9STAL 0B94 STA<15:0>

A9STAH 0B96 — — — — — — — — STA<2

A9STBL 0B98 STB<15:0>

A9STBH 0B9A — — — — — — — — STB<2

A9PAD 0B9C PAD<15:0>

A9CNT 0B9E — — CNT<13:0>

A10CON 0BA0 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

A10REQ 0BA2 FORCE — — — — — — — IRQSE

A10STAL 0BA4 STA<15:0>

A10STAH 0BA6 — — — — — — — — STA<2

A10STBL 0BA8 STB<15:0>

A10STBH 0BAA — — — — — — — — STB<2

A10PAD 0BAC PAD<15:0>

A10CNT 0BAE — — CNT<13:0>

A11CON 0BB0 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

11AREQ 0BB2 FORCE — — — — — — — IRQSE

A11STAL 0BB4 STA<15:0>

A11STAH 0BB6 — — — — — — — — STA<2

A11STBL 0BB8 STB<15:0>

A11STBH 0BBA — — — — — — — — STB<2

A11PAD 0BBC PAD<15:0>

A11CNT 0BBE — — CNT<13:0>

A12CON 0BC0 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

A12REQ 0BC2 FORCE — — — — — — — IRQSE

A12STAL 0BC4 STA<15:0>

A12STAH 0BC6 — — — — — — — — STA<2

A12STBL 0BC8 STB<15:0>

A12STBH 0BCA — — — — — — — — STB<2

A12PAD 0BCC PAD<15:0>

A12CNT 0BCE — — CNT<13:0>

BLE 4-54: DMAC REGISTER MAP (CONTINUED)

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.
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Resets

TR RISA3 TRISA2 TRISA1 TRISA0 C6FF

PO RA3 RA2 RA1 RA0 xxxx

LA LATA3 LATA2 LATA1 LATA0 xxxx

OD DCA3 ODCA2 ODCA1 ODCA0 0000

CN NIEA3 CNIEA2 CNIEA1 CNIEA0 0000

CN NPUA3 CNPUA2 CNPUA1 CNPUA0 0000

CN NPDA3 CNPDA2 CNPDA1 CNPDA0 0000

AN — — — — 06C0

Le

N
Bit 3 Bit 2 Bit 1 Bit 0

All 
Resets

TR TRISB3 TRISB2 TRISB1 TRISB0 FFFF

PO RB3 RB2 RB1 RB0 xxxx

LA LATB3 LATB2 LATB1 LATB0 xxxx

OD — — — — 0000

CN CNIEB3 CNIEB2 CNIEB1 CNIEB0 0000

CN CNPUB3 CNPUB2 CNPUB1 CNPUB0 0000

CN CNPDB3 CNPDB2 CNPDB1 CNPDB0 0000

AN ANSB3 ANSB2 ANSB1 ANSB0 FFFF

Le

N
Bit 3 Bit 2 Bit 1 Bit 0

All 
Resets

TR RISC3 TRISC2 TRISC1 — F01E

PO RC3 RC2 RC1 — xxxx

LA LATC3 LATC2 LATC1 — xxxx

OD — — — — 0000

CN NIEC3 CNIEC2 CNIEC1 — 0000

CN NPUC3 CNPUC2 CNPUC1 — 0000

CN NPDC3 CNPDC2 CNPDC1 — 0000

AN ANSC3 ANSC2 ANSC1 — 601E

Le
BLE 4-55: PORTA REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 DEV

BLE 4-56: PORTB REGISTER MAP

BLE 4-57: PORTC REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 DEV

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

ISA 0E00 TRISA15 TRISA14 — — — TRISA10 TRISA9 — TRISA7 TRISA6 TRISA5 TRISA4 T

RTA 0E02 RA15 RA14 — — — RA10 RA9 — RA7 RA6 RA5 RA4

TA 0E04 LATA15 LATA14 — — — LATA10 LATA9 — LATA7 LATA6 LATA5 LATA4

CA 0E06 ODCA15 ODCA14 — — — — — — — — ODCA5 ODCA4 O

ENA 0E08 CNIEA15 CNIEA14 — — — CNIEA10 CNIEA9 — CNIEA7 CNIEA6 CNIEA5 CNIEA4 C

PUA 0E0A CNPUA15 CNPUA14 — — — CNPUA10 CNPUA9 — CNPUA7 CNPUA6 CNPUA5 CNPUA4 C

PDA 0E0C CNPDA15 CNPDA14 — — — CNPDA10 CNPDA9 — CNPDA7 CNPDA6 CNPDA5 CNPDA4 C

SELA 0E0E — — — — — ANSA10 ANSA9 — ANSA7 ANSA6 — —

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

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

ISB 0E10 TRISB15 TRISB14 TRISB13 TRISB12 TRISB11 TRISB10 TRISB9 TRISB8 TRISB7 TRISB6 TRISB5 TRISB4

RTB 0E12 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4

TB 0E14 LATB15 LATB14 LATB13 LATB12 LATB11 LATB10 LATB9 LATB8 LATB7 LATB6 LATB5 LATB4

CB 0E16 — — — — — — — — — — — —

ENB 0E18 CNIEB15 CNIEB14 CNIEB13 CNIEB12 CNIEB11 CNIEB10 CNIEB9 CNIEB8 CNIEB7 CNIEB6 CNIEB5 CNIEB4

PUB 0E1A CNPUB15 CNPUB14 CNPUB13 CNPUB12 CNPUB11 CNPUB10 CNPUB9 CNPUB8 CNPUB7 CNPUB6 CNPUB5 CNPUB4

PDB 0E1C CNPDB15 CNPDB14 CNPDB13 CNPDB12 CNPDB11 CNPDB10 CNPDB9 CNPDB8 CNPDB7 CNPDB6 CNPDB5 CNPDB4

SELB 0E1E ANSB15 ANSB14 ANSB13 ANSB12 ANSB11 ANSB10 ANSB9 ANSB8 ANSB7 ANSB6 ANSB5 ANSB4

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

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

ISC 0E20 TRISC15 TRISC14 TRISC13 TRISC12 — — — — — — — TRISC4 T

RTC 0E22 RC15 RC14 RC13 RC12 — — — — — — — RC4

TC 0E24 LATC15 LATC14 LATC13 LATC12 — — — — — — — LATC4

CC 0E26 — — — — — — — — — — — —

ENC 0E28 CNIEC15 CNIEC14 CNIEC13 CNIEC12 — — — — — — — CNIEC4 C

PUC 0E2A CNPUC15 CNPUC14 CNPUC13 CNPUC12 — — — — — — — CNPUC4 C

PDC 0E2C CNPDC15 CNPDC14 CNPDC13 CNPDC12 — — — — — — — CNPDC4 C

SELC 0E2E — ANSC14 ANSC13 — — — — — — — — ANSC4

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

EVICES ONLY

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

TRISF3 TRISF2 TRISF1 TRISF0 003B

RF3 RF2 RF1 RF0 xxxx

LATF3 LATF2 LATF1 LATF0 xxxx

ODCF3 ODCF2 ODCF1 ODCF0 0000

4 CNIEF3 CNIEF2 CNIEF1 CNIEF0 0000

4 CNPUF3 CNPUF2 CNPUF1 CNPUF0 0000

4 CNPDF3 CNPDF2 CNPDF1 CNPDF0 0000

— — — — 0000

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

TRISF3 — TRISF1 TRISF0 003B

RF3 — RF1 RF0 xxxx

LATF3 — LATF1 LATF0 xxxx

ODCF3 — ODCF1 ODCF0 0000

CNIEF3 — CNIEF1 CNIEF0 0000

4 CNPUF3 — CNPUF1 CNPUF0 0000

4 CNPDF3 — CNPDF1 CNPDF0 0000

— — — — 0000

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

— — TRISG1 TRISG0 F3C3

RG3(1) RG2(1) RG1 RG0 xxxx

— — LATG1 LATG0 xxxx

— — ODCG1 ODCG0 0000

CNIEG3(1) CNIEG2(1) CNIEG1 CNIEG0 0000

— — CNPUG1 CNPUG0 0000

— — CNPDG1 CNPDG0 0000

— — — — 03C0
TABLE 4-64: PORTF REGISTER MAP FOR dsPIC33EPXXX(GP/MC)806 AND PIC24EPXXXGP806 DEV

TABLE 4-65: PORTF REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY

TABLE 4-66: PORTG REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 D

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

TRISF 0E50 — — — — — — — — — TRISG6 TRISF5 TRISF4

PORTF 0E52 — — — — — — — — — RG6 RF5 RF4

LATF 0E54 — — — — — — — — — LATG6 LATF5 LATF4

ODCF 0E56 — — — — — — — — — ODCF6 ODCF5 ODCF4

CNENF 0E58 — — — — — — — — — CNIEG6 CNIEF5 CNIEF

CNPUF 0E5A — — — — — — — — — CNPUG6 CNPUF5 CNPUF

CNPDF 0E5C — — — — — — — — — CNPDG6 CNPDF5 CNPDF

ANSELF 0E5E — — — — — — — — — — — —

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

TRISF 0E50 — — — — — — — — — — TRISF5 TRISF4

PORTF 0E52 — — — — — — — — — — RF5 RF4

LATF 0E54 — — — — — — — — — — LATF5 LATF4

ODCF 0E56 — — — — — — — — — — ODCF5 ODCF4

CNENF 0E58 — — — — — — — — — — CNIEF5 CNIEF4

CNPUF 0E5A — — — — — — — — — — CNPUF5 CNPUF

CNPDF 0E5C — — — — — — — — — — CNPDF5 CNPDF

ANSELF 0E5E — — — — — — — — — — — —

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

TRISG 0E60 TRISG15 TRISG14 TRISG13 TRISG12 — — TRISG9 TRISG8 TRISG7 TRISG6 — —

PORTG 0E62 RG15 RG14 RG13 RG12 — — RG9 RG8 RG7 RG6 — —

LATG 0E64 LATG15 LATG14 LATG13 LATG12 — — LATG9 LATG8 LATG7 LATG6 — —

ODCG 0E66 ODCG15 ODCG14 ODCG13 ODCG12 — — — — — — — —

CNENG 0E68 CNIEG15 CNIEG14 CNIEG13 CNIEG12 — — CNIEG9 CNIEG8 CNIEG7 CNIEG6 — —

CNPUG 0E6A CNPUG15 CNPUG14 CNPUG13 CNPUG12 — — CNPUG9 CNPUG8 CNPUG7 CNPUG6 — —

CNPDG 0E6C CNPDG15 CNPDG14 CNPDG13 CNPDG12 — — CNPDG9 CNPDG8 CNPDG7 CNPDG6 — —

ANSELG 0E6E — — — — — — ANSG9 ANSG8 ANSG7 ANSG6 — —

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: If RG2 and RG3 are used as general purpose inputs, the VUSB3V3 pin must be connected to VDD.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
DCI Data Input CSDI RPINR24 CSDIR<6:0>

DCI Clock Input CSCKIN RPINR24 CSCKR<6:0>

DCI FSYNC Input COFSIN RPINR25 COFSR<6:0>

CAN1 Receive C1RX RPINR26 C1RXR<6:0>

CAN2 Receive C2RX RPINR26 C2RXR<6:0>

UART3 Receive U3RX RPINR27 U3RXR<6:0>

UART3 Clear-to-Send U3CTS RPINR27 U3CTSR<6:0>

UART4 Receive U4RX RPINR28 U4RXR<6:0>

UART4 Clear-to-Send U4CTS RPINR28 U4CTSR<6:0>

SPI3 Data Input SDI3 RPINR29 SDI3R<6:0>

SPI3 Clock Input SCK3 RPINR29 SCK3R<6:0>

SPI3 Slave Select SS3 RPINR30 SS3R<6:0>

SPI4 Data Input SDI4 RPINR31 SDI4R<6:0>

SPI4 Clock Input SCK4 RPINR31 SCK4R<6:0>

SPI4 Slave Select SS4 RPINR32 SS4R<6:0>

Input Capture 9 IC9 RPINR33 IC9R<6:0>

Input Capture 10 IC10 RPINR33 IC10R<6:0>

Input Capture 11 IC11 RPINR34 IC11R<6:0>

Input Capture 12 IC12 RPINR34 IC12R<6:0>

Input Capture 13 IC13 RPINR35 IC13R<6:0>

Input Capture 14 IC14 RPINR35 IC14R<6:0>

Input Capture 15 IC15 RPINR36 IC15R<6:0>

Input Capture 16 IC16 RPINR36 IC16R<6:0>

Output Compare Fault C OCFC RPINR37 OCFCR<6:0> 

PWM Fault 5(2) FLT5 RPINR42 FLT5R<6:0>

PWM Fault 6(2) FLT6 RPINR42 FLT6R<6:0>

PWM Fault 7(2) FLT7 RPINR43 FLT7R<6:0>

PWM Dead-Time 
Compensation 1(2)

DTCMP1 RPINR38 DTCMP1R<6:0>

PWM Dead-Time 
Compensation 2(2)

DTCMP2 RPINR39 DTCMP2R<6:0>

PWM Dead-Time 
Compensation 3(2)

DTCMP3 RPINR39 DTCMP3R<6:0>

PWM Dead-Time 
Compensation 4(2)

DTCMP4 RPINR40 DTCMP4R<6:0>

PWM Dead-Time 
Compensation 5(2)

DTCMP5 RPINR40 DTCMP5R<6:0>

PWM Dead-Time 
Compensation 6(2)

DTCMP6 RPINR41 DTCMP6R<6:0>

PWM Dead-Time 
Compensation 7(2)

DTCMP7 RPINR41 DTCMP7R<6:0>

PWM Synch Input 1(2) SYNCI1 RPINR37 SYNCI1R<6:0>

PWM Synch Input 2(2) SYNCI2 RPINR38 SYNCI2R<6:0>

TABLE 11-1: SELECTABLE INPUT SOURCES (MAPS INPUT TO FUNCTION) (CONTINUED)

Input Name(1) Function Name Register Configuration Bits

Note 1: Unless otherwise noted, all inputs use the Schmitt Trigger input buffers.

2: This input source is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
DS70616G-page 212  2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
REGISTER 11-49: RPOR5: PERIPHERAL PIN SELECT OUTPUT REGISTER 5

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

— — RP84R<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

— — RP82R<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 RP84R<5:0>: Peripheral Output Function is Assigned to RP84 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’ 

bit 5-0 RP82R<5:0>: Peripheral Output Function is Assigned to RP82 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

REGISTER 11-50: RPOR6: PERIPHERAL PIN SELECT OUTPUT REGISTER 6

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

— — RP87R<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

— — RP85R<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 RP87R<5:0>: Peripheral Output Function is Assigned to RP87 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’ 

bit 5-0 RP85R<5:0>: Peripheral Output Function is Assigned to RP85 Output Pin bits 
(see Table 11-3 for peripheral function numbers)
DS70616G-page 264  2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
REGISTER 16-8: SSEVTCMP: PWM SECONDARY SPECIAL EVENT COMPARE 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

SSEVTCMP<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

SSEVTCMP<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 SSEVTCMP<15:0>: Special Event Compare Count Value bits

REGISTER 16-9: CHOP: PWM CHOP CLOCK GENERATOR REGISTER

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

CHPCLKEN — — — — — CHOPCLK<9:8>

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

CHOPCLK<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 CHPCLKEN: Enable Chop Clock Generator bit

1 = Chop clock generator is enabled
0 = Chop clock generator is disabled

bit 14-10 Unimplemented: Read as ‘0’

bit 9-0 CHOPCLK<9:0>: Chop Clock Divider bits

The frequency of the chop clock signal is given by the following expression:

Chop Frequency = FPWM/(CHOP<9:0> + 1)

Where, FPWM is FP divided by the value based on the PCLKDIV settings.
 2009-2012 Microchip Technology Inc. DS70616G-page 303



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
 

REGISTER 16-12: PDCx: PWMx GENERATOR DUTY CYCLE 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

PDCx<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

PDCx<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 PDCx<15:0>: PWM Generator # Duty Cycle Value bits

Note 1: In Independent PWM mode, the PDCx register controls the PWMxH duty cycle only. In 
the Complementary, Redundant and Push-Pull PWM modes, the PDCx register controls the duty cycle of 
both the PWMxH and PWMxL.

REGISTER 16-13: SDCx: PWMx SECONDARY DUTY CYCLE 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

SDCx<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

SDCx<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 SDCx<15:0>: Secondary Duty Cycle bits for PWMxL Output Pin bits

Note 1: The SDCx register is used in Independent PWM mode only. When used in Independent PWM mode, the 
SDCx register controls the PWMxL duty cycle.
 2009-2012 Microchip Technology Inc. DS70616G-page 307



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
REGISTER 22-18: UxEIR: USB ERROR INTERRUPT STATUS REGISTER (DEVICE MODE)

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

— — — — — — — —

bit 15 bit 8

R/K-0, HS R/K-0,HS R/K-0, HS R/K-0, HS R/K-0, HS R/K-0, HS R/K-0, HS R/K-0, HS

BTSEF BUSACCEF DMAEF BTOEF DFN8EF CRC16EF CRC5EF PIDEF

bit 7 bit 0

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

R = Readable bit K = Write ‘1’ to clear bit HS = Hardware Settable bit

-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 BTSEF: Bit Stuff Error Flag bit

1 = Bit stuff error has been detected
0 = No bit stuff error has been detected

bit 6 BUSACCEF: Bus Access Error Flag bit

1 = Peripheral tried to access an unimplemented RAM location
0 = RAM location access was successful

bit 5 DMAEF: DMA Error Flag bit

1 = A USB DMA error condition is detected; the data size indicated by the buffer descriptor byte count
field is less than the number of received bytes; the received data is truncated

0 = No DMA error

bit 4 BTOEF: Bus Turnaround Time-out Error Flag bit 

1 = Bus turnaround time-out has occurred
0 = No bus turnaround time-out has occurred

bit 3 DFN8EF: Data Field Size Error Flag bit

1 = Data field was not an integral number of bytes
0 = Data field was an integral number of bytes

bit 2 CRC16EF: CRC16 Failure Flag bit

1 = CRC16 failed
0 = CRC16 passed

bit 1 CRC5EF: CRC5 Host Error Flag bit

1 = Token packet rejected due to CRC5 error
0 = Token packet accepted (no CRC5 error)

bit 0 PIDEF: PID Check Failure Flag bit

1 = PID check failed
0 = PID check passed
 2009-2012 Microchip Technology Inc. DS70616G-page 403



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
28.2 PMP Control Registers

REGISTER 28-1: PMCON: PARALLEL MASTER PORT CONTROL REGISTER  

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

PMPEN — PSIDL ADRMUX<1:0> PTBEEN PTWREN PTRDEN

bit 15 bit 8

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

CSF<1:0> ALP CS2P CS1P BEP WRSP RDSP

bit 7 bit 0

Legend:

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

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

bit 15 PMPEN: Parallel Master Port Enable bit

1 = PMP module is enabled
0 = PMP module is disabled, no off-chip access is performed

bit 14 Unimplemented: Read as ‘0’

bit 13 PSIDL: PMP Stop in Idle Mode bit

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

bit 12-11 ADRMUX<1:0>: Address/Data Multiplexing Selection bits

11 = Reserved
10 = All 16 bits of address are multiplexed on PMD<7:0> pins
01 = Lower eight bits of address are multiplexed on PMD<7:0> pins, upper eight bits are on PMA<15:8>
00 = Address and data appear on separate pins

bit 10 PTBEEN: Byte Enable Port Enable bit (16-Bit Master mode)

1 = PMBE port is enabled
0 = PMBE port is disabled

bit 9 PTWREN: Write Enable Strobe Port Enable bit

1 = PMWR/PMENB port is enabled
0 = PMWR/PMENB port is disabled

bit 8 PTRDEN: Read/Write Strobe Port Enable bit

1 = PMRD/PMWR port is enabled
0 = PMRD/PMWR port is disabled

bit 7-6 CSF<1:0>: Chip Select Function bits

11 = Reserved
10 = PMCS1 and PMCS2 function as Chip Select
01 = PMCS2 functions as Chip Select, PMCS1 functions as Address Bit 14
00 = PMCS1 and PMCS2 function as Address Bits 15 and 14

bit 5 ALP: Address Latch Polarity bit(1)

1 = Active-high (PMALL and PMALH)
0 = Active-low (PMALL and PMALH)

bit 4 CS2P: Chip Select 1 Polarity bit(1)

1 = Active-high (PMCS2)
0 = Active-low (PMCS2)

Note 1: These bits have no effect when their corresponding pins are used as address lines.

2: PMCS1 applies to Master mode and PMCS applies to Slave mode.
 2009-2012 Microchip Technology Inc. DS70616G-page 469



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
NOTES:
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
TABLE 32-7: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)  

DC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial

-40°C  TA  +125°C for Extended

Param. Typ.(2) Max. Units Conditions

Power-Down Current (IPD)(1)

DC60d 50 100 A -40°C

3.3V Base Power-Down Current(1,4)DC60a 60 200 A +25°C

DC60b 250 500 A +85°C

DC60c 1600 3000 A +125°C

DC61d 8 10 A -40°C

3.3V Watchdog Timer Current: IWDT(3)DC61a 10 15 A +25°C

DC61b 12 20 A +85°C

DC61c 13 25 A +125°C

Note 1: IPD (Sleep) current is measured as follows:

• CPU core is off, oscillator is configured in EC mode and external clock is active, OSC1 is driven with 
external square wave from rail-to-rail (EC Clock Overshoot/Undershoot < 250 mV required)

• CLKO is configured as an I/O input pin in the Configuration Word

• External Secondary Oscillator (SOSC) is disabled (i.e., SOSCO and SOSCI pins are configured as 
digital I/O inputs)

• All I/O pins are configured as inputs and pulled to VSS

• MCLR = VDD, WDT and FSCM are disabled, all peripheral modules are disabled (PMDx bits are 
all ones)

• The VREGS bit (RCON<8>) = 0 (i.e., core regulator is set to stand-by while the device is in Sleep 
mode)

• RTCC is disabled

• The VREGSF bit (RCON<11>) = 0 (i.e., Flash regulator is set to stand-by while the device is in 
Sleep mode)

• JTAG is disabled

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

3: The Watchdog Timer current is the additional current consumed when the WDT module is enabled. This 
current should be added to the base IPD current.

4: These currents are measured on the device containing the most memory in this family.
DS70616G-page 504  2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
FIGURE 32-2: EXTERNAL CLOCK TIMING    

Q1  Q2 Q3 Q4

OSC1

CLKO

Q1 Q2 Q3       Q4

OS20

OS25
OS30 OS30

OS40OS41

OS31 OS31

TABLE 32-16: 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. Symbol Characteristic Min. Typ.(1) Max. Units Conditions

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

DC — 60 MHz EC

Oscillator Crystal Frequency 3.5
10

32.4

—
—

32.768

10
40

33.1

MHz
MHz
kHz

XT
HS
SOSC

OS20 TOSC TOSC = 1/FOSC 8.33
7.14

—
—

DC
DC

ns
ns

+125ºC
+85ºC

OS25 TCY Instruction Cycle Time(2) 16.67
14.28

—
—

DC
DC

ns
ns

+125ºC
+85ºC

OS30 TosL,
TosH

External Clock In (OSC1)
High or Low Time

0.375 x TOSC — 0.625 x TOSC ns EC

OS31 TosR,
TosF

External Clock In (OSC1)
Rise or Fall Time

— — 20 ns EC

OS40 TckR CLKO Rise Time(3) — 5.2 — ns

OS41 TckF CLKO Fall Time(3) — 5.2 — ns

OS42 GM External Oscillator 
Transconductance(4)

— 12 — mA/V HS, VDD = 3.3V,
TA = +25ºC

— 6 — mA/V XT, VDD = 3.3V,
TA = +25ºC

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 OSC1 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 OSC2 pin. 

4: This parameter is characterized, but not tested in manufacturing.
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FIGURE 32-8: INPUT CAPTURE (ICx) TIMING CHARACTERISTICS     

ICx

IC10 IC11

IC15

Note: Refer to Figure 32-1 for load conditions.

TABLE 32-27: INPUT CAPTURE MODULE (ICx) 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. Symbol Characteristics(1) Min. Max. Units Conditions

IC10 TCCL ICx Input Low Time [Greater of 
(12.5 or 0.5 TCY)/N] + 25

— ns Must also meet 
Parameter IC15

N = prescale 
value (1, 4, 16) 

IC11 TCCH ICx Input High Time [Greater of 
(12.5 or 0.5 TCY)/N] + 25

— ns Must also meet 
Parameter IC15

IC15 TCCP ICx Input Period [Greater of 
(25 or 1 TCY)/N] + 50

— ns

Note 1: These parameters are characterized, but not tested in manufacturing.
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FIGURE 32-29: SPI2 SLAVE MODE (FULL-DUPLEX, CKE = 0, CKP = 1, SMP = 0) TIMING 
CHARACTERISTICS

SSX

SCKX
(CKP = 0)

SCKX
(CKP = 1)

SDOX

SP50

SP40

SP41

SP30,SP31 SP51

SP35

MSb LSbBit 14 - - - - - -1

Bit 14 - - - -1 LSb In

SP52

SP73SP72

SP72SP73SP70

Note: Refer to Figure 32-1 for load conditions.

SDIX MSb In

SP36
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NOTES:
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