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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 60 MIPs

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

Peripherals Brown-out Detect/Reset, DMA, 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 121-TFBGA

Supplier Device Package 121-TFBGA (10x10)

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/pic24ep256gu810-i-bg

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/pic24ep256gu810-i-bg-4413802
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


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

The device architecture features separate program and
data memory spaces and buses. This architecture also
allows the direct access of program memory from the
data space during code execution.

4.1 Program Address Space

The device program address memory space is 4M
instructions. The space is addressable by a 24-bit
value derived either from the 23-bit PC during program
execution, or from table operation or data space
remapping as described in Section 4.8 “Interfacing
Program and Data Memory Spaces”. 

User application access to the program memory space
is restricted to the lower half of the address range
(0x000000 to 0x7FFFFF). The exception is the use of
TBLRD/TBLWT operations, which use TBLPAG<7> to
permit access to the Configuration bits and Device ID
sections of the configuration memory space. 

The device program memory map is shown in
Figure 4-1.

FIGURE 4-1: PROGRAM MEMORY MAP FOR dsPIC33EPXXX(GP/MC/MU)806/810/814 and 
PIC24EPXXX(GP/GU)810/814 DEVICES(1) 

Note: 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 4. “Program
Memory” (DS70613) of the “dsPIC33E/
PIC24E Family Reference Manual”, which
is available from the Microchip web site
(www.microchip.com).
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Note 1: Memory areas are not shown to scale.
2: The Reset location is controlled by the Reset Target Vector Select bit, RSTPRI (FICD<2>). See Section 29.0 “Special Features” 

for more information.

Reset Address(2)

Device Configuration

User Program
Flash Memory

(87552 instructions)

Registers

DEVID (2 Words)

Unimplemented
(Read ‘0’s)

GOTO Instruction(2)

Reserved

Reserved

Interrupt Vector Table

dsPIC33EP256MU806/810/814 and

Reset Address(2)

Device Configuration

User Program
Flash Memory

(175104 instructions)

Registers

DEVID (2 Words)

Unimplemented
(Read ‘0’s)

GOTO Instruction(2)

Reserved

Reserved

Interrupt Vector Table

dsPIC33EP512(GP/MC/MU)806/810/814 and

0x055800
0x0557FE

0x02AC00
0x02ABFE

Reserved Reserved

0xFFFFFE
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Auxiliary Program
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GOTO Instruction(2)
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IC13R<6:0> 0000

IC15R<6:0> 0000

OCFCR<6:0> 0000

SYNCI2R<6:0> 0000

DTCMP2R<6:0> 0000

DTCMP4R<6:0> 0000

DTCMP6R<6:0> 0000

FLT5R<6:0> 0000

FLT7R<6:0> 0000

S ONLY (CONTINUED)

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets
RPINR35 06E6 — IC14R<6:0> —

RPINR36 06E8 — IC16R<6:0> —

RPINR37 06EA — SYNCI1R<6:0> —

RPINR38 06EC — DTCMP1R<6:0> —

RPINR39 06EE — DTCMP3R<6:0> —

RPINR40 06F0 — DTCMP5R<6:0> —

RPINR41 06F2 — DTCMP7R<6:0> —

RPINR42 06F4 — FLT6R<6:0> —

RPINR43 06F6 — — — — — — — — —

TABLE 4-40: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR dsPIC33EPXXXMU814 DEVICE

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

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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Bit 3 Bit 2 Bit 1 Bit 0

All 
Resets

RP — — — — 0000

RP 2R<6:0> 0000

RP 4R<6:0> 0000

RP KR<6:0> 0000

RP KR<6:0> 0000

RP KR<6:0> 0000

RP KR<6:0> 0000

RP 1R<6:0> 0000

RP 3R<6:0> 0000

RP 5R<6:0> 0000

RP 7R<6:0> 0000

RP FAR<6:0> 0000

RP 1R<6:0> 0000

RP 3R<6:0> 0000

RP A1R<6:0> 0000

RP X1R<6:0> 0000

RP A2R<6:0> 0000

RP X2R<6:0> 0000

RP XR<6:0> 0000

RP XR<6:0> 0000

RP I1R<6:0> 0000

RP 1R<6:0> 0000

RP 2R<6:0> 0000

RP DIR<6:0> 0000

RP SINR<6:0> 0000

RP XR<6:0> 0000

RP XR<6:0> 0000

RP XR<6:0> 0000

RP I3R<6:0> 0000

RP 3R<6:0> 0000

RP I4R<6:0> 0000

RP 4R<6:0> 0000

RP 9R<6:0> 0000

RP 1R<6:0> 0000

Le
BLE 4-41: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR dsPIC33EPXXXMU810 DEVICES O

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

INR0 06A0 — INT1R<6:0> — — — —

INR1 06A2 — INT3R<6:0> — INT

INR2 06A4 — — — — — — — — — INT

INR3 06A6 — T3CKR<6:0> — T2C

INR4 06A8 — T5CKR<6:0> — T4C

INR5 06AA — T7CKR<6:0> — T6C

INR6 06AC — T9CKR<6:0> — T8C

INR7 06AE — IC2R<6:0> — IC

INR8 06B0 — IC4R<6:0> — IC

INR9 06B2 — IC6R<6:0> — IC

INR10 06B4 — IC8R<6:0> — IC

INR11 06B6 — OCFBR<6:0> — OC

INR12 06B8 — FLT2R<6:0> — FLT

INR13 06BA — FLT4R<6:0> — FLT

INR14 06BC — QEB1R<6:0> — QE

INR15 06BE — HOME1R<6:0> — IND

INR16 06C0 — QEB2R<6:0> — QE

INR17 06C2 — HOME2R<6:0> — IND

INR18 06C4 — U1CTSR<6:0> — U1R

INR19 06C6 — U2CTSR<6:0> — U2R

INR20 06C8 — SCK1R<6:0> — SD

INR21 06CA — — — — — — — — — SS

INR23 06CE — — — — — — — — — SS

INR24 06D0 — CSCKR<6:0> — CS

INR25 06D2 — — — — — — — — — COF

INR26 06D4 — C2RXR<6:0> — C1R

INR27 06D6 — U3CTSR<6:0> — U3R

INR28 06D8 — U4CTSR<6:0> — U4R

INR29 06DA — SCK3R<6:0> — SD

INR30 06DC — — — — — — — — — SS

INR31 06DE — SCK4R<6:0> — SD

INR32 06E0 — — — — — — — — — SS

INR33 06E2 — IC10R<6:0> — IC

INR34 06E4 — IC12R<6:0> — IC1

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

TA

TA ICES ONLY

Bit 3 Bit 2 Bit 1 Bit 0
All 

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.



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

Many useful resources related to Resets 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.

6.1.1 KEY RESOURCES

• Section 8. “Reset” (DS70602) in the “dsPIC33E/
PIC24E Family Reference Manual”

• Code Samples

• Application Notes

• Software Libraries

• Webinars

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

• Development Tools

6.2 RCON Control Register

All types of device Resets set a corresponding status
bit in the RCON register to indicate the type of Reset
(see Register 6-1).

A POR clears all the bits, except for the POR and BOR
bits (RCON<1:0>), that are set. The user application
can set or clear any bit at any time during code
execution. The RCON bits only serve as status bits.
Setting a particular Reset status bit in software does
not cause a device Reset to occur. 

The RCON register also has other bits associated with
the Watchdog Timer and device power-saving states.
The function of these bits is discussed in other sections
of this manual. 

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

Note: The status bits in the RCON register
should be cleared after they are read so
that the next RCON register value after a
device Reset is meaningful. 
DS70616G-page 142  2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
bit 3 SLEEP: Wake-up from Sleep Flag bit

1 = Device has been in Sleep mode
0 = Device has not been in Sleep mode

bit 2 IDLE: Wake-up from Idle Flag bit

1 = Device was in Idle mode
0 = Device was not in Idle mode

bit 1 BOR: Brown-out Reset Flag bit

1 = A Brown-out Reset has occurred
0 = A Brown-out Reset has not occurred

bit 0 POR: Power-on Reset Flag bit

1 = A Power-on Reset has occurred
0 = A Power-on Reset has not occurred

REGISTER 6-1: RCON: RESET CONTROL REGISTER(1) (CONTINUED)

Note 1: All of the Reset status bits can be set or cleared in software. Setting one of these bits in software does not 
cause a device Reset.

2: If the FWDTEN Configuration bit is ‘1’ (unprogrammed), the WDT is always enabled, regardless of the 
SWDTEN bit setting.
DS70616G-page 144  2009-2012 Microchip Technology Inc.



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

REGISTER 8-12: DMARQC: DMA REQUEST COLLISION STATUS REGISTER

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

— RQCOL14 RQCOL13 RQCOL12 RQCOL11 RQCOL10 RQCOL9 RQCOL8

bit 15 bit 8

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

RQCOL7 RQCOL6 RQCOL5 RQCOL4 RQCOL3 RQCOL2 RQCOL1 RQCOL0

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 Unimplemented: Read as ‘0’

bit 14 RQCOL14: Channel 14 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 13 RQCOL13: Channel 13 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 12 RQCOL12: Channel 12 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 11 RQCOL11: Channel 11 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 10 RQCOL10: Channel 10 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 9 RQCOL9: Channel 9 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 8 RQCOL8: Channel 8 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 7 RQCOL7: Channel 7 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 6 RQCOL6: Channel 6 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 5 RQCOL5: Channel 5 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 4 RQCOL4: Channel 4 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 3 RQCOL3: Channel 3 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected
 2009-2012 Microchip Technology Inc. DS70616G-page 171



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

The following occur in Idle mode:

• The CPU stops executing instructions.

• The WDT is automatically cleared.

• The system clock source remains active. By 
default, all peripheral modules continue to operate 
normally from the system clock source, but can 
also be selectively disabled (see Section 10.4 
“Peripheral Module Disable”). 

• If the WDT or FSCM is enabled, the LPRC also 
remains active.

The device wakes from Idle mode on any of these
events:

• Any interrupt that is individually enabled

• Any device Reset

• A WDT time-out

On wake-up from Idle mode, the clock is reapplied to
the CPU and instruction execution will begin (2-4 clock
cycles later), starting with the instruction following the
PWRSAV instruction, or the first instruction in the ISR.

10.2.3 INTERRUPTS COINCIDENT WITH 
POWER SAVE INSTRUCTIONS

Any interrupt that coincides with the execution of a
PWRSAV instruction is held off until entry into Sleep or
Idle mode has completed. The device then wakes up
from Sleep or Idle mode.

10.3 Doze Mode

The preferred strategies for reducing power
consumption are changing clock speed and invoking
one of the power-saving modes. In some
circumstances, this cannot be practical. For example, it
may be necessary for an application to maintain
uninterrupted synchronous communication, even while
it is doing nothing else. Reducing system clock speed
can introduce communication errors, while using a
power-saving mode can stop communications
completely.

Doze mode is a simple and effective alternative method
to reduce power consumption while the device is still
executing code. In this mode, the system clock
continues to operate from the same source and at the
same speed. Peripheral modules continue to be
clocked at the same speed, while the CPU clock speed
is reduced. Synchronization between the two clock
domains is maintained, allowing the peripherals to
access the SFRs while the CPU executes code at a
slower rate. 

Doze mode is enabled by setting the DOZEN bit
(CLKDIV<11>). The ratio between peripheral and core
clock speed is determined by the DOZE<2:0> bits
(CLKDIV<14:12>). There are eight possible configu-
rations, from 1:1 to 1:128, with 1:1 being the default
setting.

Programs can use Doze mode to selectively reduce
power consumption in event-driven applications. This
allows clock-sensitive functions, such as synchronous
communications, to continue without interruption while
the CPU idles, waiting for something to invoke an
interrupt routine. An automatic return to full-speed CPU
operation on interrupts can be enabled by setting the
ROI bit (CLKDIV<15>). By default, interrupt events
have no effect on Doze mode operation.

For example, suppose the device is operating at
20 MIPS and the ECAN module has been configured
for 500 kbps based on this device operating speed. If
the device is placed in Doze mode with a clock
frequency ratio of 1:4, the ECAN module continues to
communicate at the required bit rate of 500 kbps, but
the CPU now starts executing instructions at a
frequency of 5 MIPS.

10.4 Peripheral Module Disable

The Peripheral Module Disable (PMD) registers
provide a method to disable a peripheral module by
stopping all clock sources supplied to that module.
When a peripheral is disabled using the appropriate
PMD control bit, the peripheral is in a minimum power
consumption state. The control and status registers
associated with the peripheral are also disabled, so
writes to those registers do not have effect and read
values are invalid. 

A peripheral module is enabled only if both the
associated bit in the PMD register is cleared and the
peripheral is supported by the specific dsPIC® DSC
variant. If the peripheral is present in the device, it is
enabled in the PMD register by default. 

Note: If a PMD bit is set, the corresponding
module is disabled after a delay of one
instruction cycle. Similarly, if a PMD bit is
cleared, the corresponding module is
enabled after a delay of one instruction
cycle (assuming the module control regis-
ters are already configured to enable
module operation).
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g) The TRIS registers control only the digital I/O
output buffer. Any other dedicated or remap-
pable active “output” will automatically over-
ride the TRIS setting. The TRIS register does
not control the digital logic “input” buffer.
Remappable digital “inputs” do not automati-
cally override TRIS settings, which means
that the TRIS bit must be set to input for pins
with only remappable input function(s)
assigned.

h) All analog pins are enabled by default after
any Reset and the corresponding digital input
buffer on the pin is disabled. Only the Analog
Pin Select registers control the digital input
buffer, not the TRIS register. The user must
disable the analog function on a pin using the
Analog Pin Select registers in order to use any
“digital input(s)” on a corresponding pin, no
exceptions.

11.6 I/O Resources

Many useful resources related to I/O 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.

11.6.1 KEY RESOURCES

• Section 10. “I/O Ports” (DS70598) 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=en554301
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REGISTER 11-6: RPINR5: PERIPHERAL PIN SELECT INPUT REGISTER 5

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

— T7CKR<6:0>

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

— T6CKR<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 Unimplemented: Read as ‘0’ 

bit 14-8 T7CKR<6:0>: Assign Timer7 External Clock (T7CK) 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

bit 7 Unimplemented: Read as ‘0’ 

bit 6-0 T6CKR<6:0>: Assign Timer6 External Clock (T6CK) 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
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bit 7-3 FLTSRC<4:0>: Fault Control Signal Source Select bits for PWM Generator #(2,3)

11111 = Reserved

•

•

•

01011 = Reserved
01010 = Comparator 3
01001 = Comparator 2
01000 = Comparator 1
00111 = Reserved
00110 = Fault 7
00101 = Fault 6
00100 = Fault 5
00011 = Fault 4
00010 = Fault 3
00001 = Fault 2
00000 = Fault 1

bit 2 FLTPOL: Fault Polarity bit for PWM Generator #(1)

1 = The selected Fault source is active-low
0 = The selected Fault source is active-high

bit 1-0 FLTMOD<1:0>: Fault Mode bits for PWM Generator #

11 = Fault input is disabled
10 = Reserved
01 = The selected Fault source forces PWMxH, PWMxL pins to FLTDAT values (cycle)
00 = The selected Fault source forces PWMxH, PWMxL pins to FLTDAT values (latched condition)

REGISTER 16-21: FCLCONx: PWMx FAULT CURRENT-LIMIT CONTROL REGISTER (CONTINUED)

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will 
yield unpredictable results.

2: When Independent Fault mode is enabled (IFLTMOD = 1) and Fault 1 is used for Fault mode 
(FLTSRC<4:0> = 01000), the Current-Limit Control Source Select bits (CLSRC<4:0>) should be set to an 
unused current-limit source to prevent the current-limit source from disabling both the PWMxH and 
PWMxL outputs.

3: When Independent Fault mode is enabled (IFLTMOD = 1) and Fault 1 is used for Current-Limit mode 
(CLSRC<4:0> = 01000), the Fault Control Source Select bits (FLTSRC<4:0>) should be set to an unused 
Fault source to prevent Fault 1 from disabling both the PWMxL and PWMxH outputs.
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(

BUFFER 21-3: ECAN™ MESSAGE BUFFER WORD 2

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

EID5 EID4 EID3 EID2 EID1 EID0 RTR RB1

bit 15 bit 8

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

— — — RB0 DLC3 DLC2 DLC1 DLC0

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 15-10 EID<5:0>: Extended Identifier bits

bit 9 RTR: Remote Transmission Request bit

When TXIDE = 1:
1 = Message will request remote transmission
0 = Normal message

When TXIDE = 0:
The RTR bit is ignored.

bit 8 RB1: Reserved Bit 1

User must set this bit to ‘0’ per CAN protocol.

bit 7-5 Unimplemented: Read as ‘0’

bit 4 RB0: Reserved Bit 0

User must set this bit to ‘0’ per CAN protocol.

bit 3-0 DLC<3:0>: Data Length Code bits

BUFFER 21-4: ECAN™ MESSAGE BUFFER WORD 3

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

Byte 1

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

Byte 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 Byte 1<15:8>: ECAN Message Byte 0

bit 7-0 Byte 0<7:0>: ECAN Message Byte 1
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REGISTER 22-6: UxCON: USB CONTROL REGISTER (HOST MODE)

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

— — — — — — — —

bit 15 bit 8

R-x, HSC R-x, HSC R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

JSTATE SE0 TOKBUSY USBRST HOSTEN RESUME PPBRST SOFEN

bit 7 bit 0

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

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

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

bit 15-8 Unimplemented: Read as ‘0’

bit 7 JSTATE: Live Differential Receiver J State Flag bit

1 = J state (differential ‘0’ in low-speed, differential ‘1’ in full-speed) is detected on the USB
0 = No J state is detected

bit 6 SE0: Live Single-Ended Zero Flag bit

1 = Single-ended zero is active on the USB bus
0 = No single-ended zero is detected

bit 5 TOKBUSY: Token Busy Status bit

1 = Token is being executed by the USB module in On-The-Go state
0 = No token is being executed

bit 4 USBRST: USB Reset bit

1 = USB Reset has been generated; for Software Reset, application must set this bit for 50 ms and
then clear it

0 = USB Reset is terminated

bit 3 HOSTEN: USB Host Mode Enable bit

1 = USB host capability is enabled; pull-downs on D+ and D- are activated in hardware 
0 = USB host capability is disabled

bit 2 RESUME: USB Resume Signaling Enable bit

1 = Resume signaling is activated; software must set the bit for 10 ms and then clear to enable remote 
wake-up

0 = Resume signaling is disabled

bit 1 PPBRST: Ping-Pong Buffers Reset bit

1 = Resets all Ping-Pong Buffer Pointers to the EVEN buffer descriptor banks
0 = Ping-Pong Buffer Pointers are not reset

bit 0 SOFEN: USB Start-of-Frame (SOF) Enable bit

1 = Start-of-Frame token is sent every one 1 ms
0 = Start-of-Frame token is disabled
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REGISTER 25-5: CMxFLTR: COMPARATOR x FILTER CONTROL REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 I-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

— CFSEL<2:0> CFLTREN CFDIV<2:0>

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 6-4 CFSEL<2:0>: Comparator Filter Input Clock Select bits

111 = T5CLK(1)

110 = T4CLK(2)

101 = T3CLK(1)

100 = T2CLK(2)

011 = SYNCO2(3)

010 = SYNCO1(3)

001 = FOSC(4)

000 = FP(4)

bit 3 CFLTREN: Comparator Filter Enable bit

1 = Digital filter is enabled
0 = Digital filter is disabled

bit 2-0 CFDIV<2:0>: Comparator Filter Clock Divide Select bits

111 = Clock Divide 1:128
110 = Clock Divide 1:64
101 = Clock Divide 1:32
100 = Clock Divide 1:16
011 = Clock Divide 1:8
010 = Clock Divide 1:4
001 = Clock Divide 1:2
000 = Clock Divide 1:1

Note 1: See the Type C Timer Block Diagram (Figure 13-2).

2: See the Type B Timer Block Diagram (Figure 13-1).

3: See the PWM Module Register Interconnect Diagram (Figure 16-2).

4: See the Oscillator System Diagram (Figure 9-1).
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JTAGEN FICD Immediate JTAG Enable bit

1 = JTAG is enabled
0 = JTAG is disabled

RSTPRI FICD On any 
device Reset

Reset Target Vector Select bit

1 = Device will reset to Primary Flash Reset location
0 = Device will reset to Auxiliary Flash Reset location

ICS<1:0> FICD Immediate ICD Communication Channel Select bits

11 = Communicate on PGEC1 and PGED1
10 = Communicate on PGEC2 and PGED2
01 = Communicate on PGEC3 and PGED3
00 = Reserved, do not use

TABLE 29-2: CONFIGURATION BITS DESCRIPTION (CONTINUED)

Bit Field Register RTSP Effect Description

Note 1: BOR should always be enabled for proper operation (BOREN = 1).

2: This register can only be modified when code protection and write protection are disabled for both the 
General and Auxiliary Segments (APL = 1, AWRP = 1, APLK = 0, GSS = 1, GWRP = 1 and GSSK = 0).
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29.2 On-Chip Voltage Regulator

All of the dsPIC33EPXXX(GP/MC/MU)806/810/814
and PIC24EPXXX(GP/GU)810/814 devices power
their core digital logic at a nominal 1.8V. This can create
a conflict for designs that are required to operate at a
higher typical voltage, such as 3.3V. To simplify system
design, all devices in the dsPIC33EPXXX(GP/MC/
MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
family incorporate an on-chip regulator that allows the
device to run its core logic from VDD.

The regulator provides power to the core from the other
VDD pins. A low-ESR (less than 1 Ohms) capacitor
(such as tantalum or ceramic) must be connected to the
VCAP pin (Figure 29-1). This helps to maintain the
stability of the regulator. The recommended value for
the filter capacitor is provided in Table 32-13 located in
Section 32.0 “Electrical Characteristics”. 

FIGURE 29-1: CONNECTIONS FOR THE 
ON-CHIP VOLTAGE 
REGULATOR(1,2,3)

29.3 Brown-out Reset (BOR)

The Brown-out Reset module is based on an internal
voltage reference circuit that monitors the regulated
supply voltage, VCAP. The main purpose of the BOR
module is to generate a device Reset when a brown-
out condition occurs. Brown-out conditions are
generally caused by glitches on the AC mains (for
example, missing portions of the AC cycle waveform
due to bad power transmission lines, or voltage sags
due to excessive current draw when a large inductive
load is turned on). 

A BOR generates a Reset pulse, which resets the
device. The BOR selects the clock source based on the
device Configuration bit values (FNOSC<2:0> and
POSCMD<1:0>).

If an oscillator mode is selected, the BOR activates the
Oscillator Start-up Timer (OST). The system clock is
held until OST expires. If the PLL is used, the clock is
held until the LOCK bit (OSCCON<5>) is ‘1’.

Concurrently, the Power-up Timer (PWRT) Time-out
(TPWRT) is applied before the internal Reset is
released. If TPWRT = 0 and a crystal oscillator is
being used, then a nominal delay of TFSCM is
applied. The total delay in this case is TFSCM. Refer
to Parameter SY35 in Table 32-22 of Section 32.0
“Electrical Characteristics” for specific TFSCM

values.

The BOR Status bit (RCON<1>) is set to indicate that a
BOR has occurred. The BOR circuit, continues to oper-
ate while in Sleep or Idle modes and resets the device
should VDD fall below the BOR threshold voltage.

Note: It is important for the low-ESR capacitor to
be placed as close as possible to the VCAP

pin.

Note 1: These are typical operating voltages. Refer
to Table 32-13 located in Section 32.1
“DC Characteristics” for the full operating
ranges of VDD and VCAP.

2: It is important for the low-ESR capacitor to
be placed as close as possible to the VCAP

pin.

3: Typical VCAP pin voltage is 1.8V when
VDD  VDDMIN.

VDD

VCAP

VSS

dsPIC33E/PIC24E

CEFC

3.3V
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31.11 PICkit 2 Development 
Programmer/Debugger and 
PICkit 2 Debug Express

The PICkit™ 2 Development Programmer/Debugger is
a low-cost development tool with an easy to use inter-
face for programming and debugging Microchip’s Flash
families of microcontrollers. The full featured
Windows® programming interface supports baseline
(PIC10F, PIC12F5xx, PIC16F5xx), midrange
(PIC12F6xx, PIC16F), PIC18F, PIC24, dsPIC30,
dsPIC33, and PIC32 families of 8-bit, 16-bit, and 32-bit
microcontrollers, and many Microchip Serial EEPROM
products. With Microchip’s powerful MPLAB Integrated
Development Environment (IDE) the PICkit™ 2
enables in-circuit debugging on most PIC® microcon-
trollers. In-Circuit-Debugging runs, halts and single
steps the program while the PIC microcontroller is
embedded in the application. When halted at a
breakpoint, the file registers can be examined and
modified. 

The PICkit 2 Debug Express include the PICkit 2, demo
board and microcontroller, hookup cables and CDROM
with user’s guide, lessons, tutorial, compiler and
MPLAB IDE software.

31.12 MPLAB PM3 Device Programmer

The MPLAB PM3 Device Programmer is a universal,
CE compliant device programmer with programmable
voltage verification at VDDMIN and VDDMAX for
maximum reliability. It features a large LCD display
(128 x 64) for menus and error messages and a modu-
lar, detachable socket assembly to support various
package types. The ICSP™ cable assembly is included
as a standard item. In Stand-Alone mode, the MPLAB
PM3 Device Programmer can read, verify and program
PIC devices without a PC connection. It can also set
code protection in this mode. The MPLAB PM3
connects to the host PC via an RS-232 or USB cable.
The MPLAB PM3 has high-speed communications and
optimized algorithms for quick programming of large
memory devices and incorporates an MMC card for file
storage and data applications.

31.13 Demonstration/Development 
Boards, Evaluation Kits, and 
Starter Kits

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully func-
tional systems. Most boards include prototyping areas for
adding custom circuitry and provide application firmware
and source code for examination and modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In addition to the PICDEM™ and dsPICDEM™ demon-
stration/development board series of circuits, Microchip
has a line of evaluation kits and demonstration software
for analog filter design, KEELOQ® security ICs, CAN,
IrDA®, PowerSmart battery management, SEEVAL®

evaluation system, Sigma-Delta ADC, flow rate
sensing, plus many more.

Also available are starter kits that contain everything
needed to experience the specified device. This usually
includes a single application and debug capability, all
on one board.

Check the Microchip web page (www.microchip.com)
for the complete list of demonstration, development
and evaluation kits.
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TABLE 32-9: DC CHARACTERISTICS: I/O PIN INPUT SPECIFICATIONS

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

VIL Input Low Voltage

DI10 I/O Pins VSS — 0.2 VDD V

DI11 PMP Pins VSS — 0.15 VDD V PMPTTL = 1

DI15 MCLR VSS — 0.2 VDD V

DI16 I/O Pins with OSC1 or SOSCI VSS — 0.2 VDD V

DI18 I/O Pins with SDAx, SCLx VSS — 0.3 VDD V SMBus disabled

DI19 I/O Pins with SDAx, SCLx VSS — 0.8 V SMBus enabled

VIH Input High Voltage

DI20 I/O Pins Not 5V Tolerant(4)

I/O Pins 5V Tolerant(4)

PMP Pins
I/O Pins with SDAx, SCLx
I/O Pins with SDAx, SCLx

0.7 VDD

0.7 VDD

0.25 VDD + 0.8
0.7 VDD

2.1

—
—
—
—
—

VDD

5.3
—
5.3
5.3

V
V
V
V
V

PMPTTL = 1
SMBus disabled
SMBus enabled

ICNPU Change Notification Pull-up 
Current

DI30 50 250 400 A VDD = 3.3V, VPIN = VSS

ICNPD Change Notification 
Pull-down Current(10)

DI31 — 50 — A VDD = 3.3V, VPIN = VDD

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

2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified 
levels represent normal operating conditions. Higher leakage current can be measured at different input 
voltages.

3: Negative current is defined as current sourced by the pin.

4: See “Pin Diagrams” for the 5V tolerant I/O pins.

5: VIL source < (VSS – 0.3). Characterized but not tested.

6: Non-5V tolerant pins VIH source > (VDD + 0.3), 5V tolerant pins VIH source > 5.5V. Characterized but not 
tested.

7: Digital 5V tolerant pins cannot tolerate any “positive” input injection current from input sources > 5.5V.

8: Injection currents > | 0 | can affect the ADC results by approximately 4-6 counts. 

9: Any number and/or combination of I/O pins not excluded under IICL or IICH conditions are permitted, pro-
vided the mathematical “absolute instantaneous” sum of the input injection currents from all pins do not 
exceed the specified limit. Characterized but not tested.

10: These parameters are characterized, but not tested.
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FIGURE 32-38: ADC CONVERSION (10-BIT MODE) TIMING CHARACTERISTICS
(CHPS<1:0> = 01, SIMSAM = 0, ASAM = 0, SSRC<2:0> = 000, SSRCG = 0)    

FIGURE 32-39: ADC CONVERSION (10-BIT MODE) TIMING CHARACTERISTICS (CHPS<1:0> = 01, 
SIMSAM = 0, ASAM = 1, SSRC<2:0> = 111, SSRCG = 0, SAMC<4:0> = 00010)    

TSAMP

Set SAMP

AD61

ADCLK

Instruction

SAMP

AD60

DONE

ADxIF

1 2 3 4 5 6 8 5 6 7

1 – Software sets ADx1CON1. SAMP to start sampling.

2 – Sampling starts after discharge period. TSAMP is described in 

3 – Software clears ADxCON1. SAMP to start conversion.

4 – Sampling ends, conversion sequence starts.

5 – Convert bit 9.

8 – One TAD for end of conversion.

AD50

7 8

6 – Convert bit 8.

7 – Convert bit 0.

 Execution

 
 “dsPIC33E/PIC24E Family Reference Manual”.
Section 16. “Analog-to-Digital Converter (ADC)” (DS70621) of the

AD55AD55

Clear SAMP

1 2 3 4 5 6 4 5 6 8

1 – Software sets ADxCON1. ADON to start AD operation.

2 – Sampling starts after discharge period. TSAMP is described in

3 – Convert bit 9.

4 – Convert bit 8.

5 – Convert bit 0.

7 3

6 – One TAD for end of conversion.

7 – Begin conversion of next channel.

8 – Sample for time specified by SAMC<4:0>.

ADCLK

Instruction
Set ADON

Execution

SAMP

TSAMP

ADxIF

DONE

AD55 AD55 TSAMP AD55

AD50

Section 16. “Analog-to-Digital Converter (ADC)” (DS70621) 
of the “dsPIC33E/PIC24E Family Reference Manual”.

AD62
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