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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 Obsolete

Core Processor PIC

Core Size 16-Bit

Speed 60 MIPs

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

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

Number of I/O 35

Program Memory Size 512KB (170K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 24K x 16

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

Data Converters A/D 9x10b/12b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 44-VFTLA Exposed Pad

Supplier Device Package 44-VTLA (6x6)
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
dsPIC33EP32MC504 512 32 4

5 4 4 6 1 2 2 1 3 2 1 9 3/4 Yes Yes 35
44/
48

VTLA(5),
TQFP, 
QFN, 
UQFN

dsPIC33EP64MC504 1024 64 8

dsPIC33EP128MC504 1024 128 16

dsPIC33EP256MC504 1024 256 32

dsPIC33EP512MC504 1024 512 48

dsPIC33EP64MC506 1024 64 8

5 4 4 6 1 2 2 1 3 2 1 16 3/4 Yes Yes 53 64
TQFP,
QFN

dsPIC33EP128MC506 1024 128 16

dsPIC33EP256MC506 1024 256 32

dsPIC33EP512MC506 1024 512 48

TABLE 2: dsPIC33EPXXXMC20X/50X and PIC24EPXXXMC20X MOTOR CONTROL 
FAMILIES (CONTINUED)
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Note 1: On 28-pin devices, Comparator 4 does not have external connections. Refer to Section 25.0 “Op Amp/Comparator Module” for details.
2: Only SPI2 is remappable.
3: INT0 is not remappable.
4: Only the PWM Faults are remappable.
5: The SSOP and VTLA packages are not available for devices with 512 Kbytes of memory.
DS70000657H-page 4  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
Pin Diagrams (Continued) 

44-Pin TQFP(1,2) = Pins are up to 5V tolerant 
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Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.4 
“Peripheral Pin Select (PPS)” for available peripherals and for information on limitations.

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

3: There is an internal pull-up resistor connected to the TMS pin when the JTAG interface is active. See the 
JTAGEN bit field in Table 27-2.

dsPIC33EPXXXMC204/504
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
Referenced Sources

This device data sheet is based on the following
individual chapters of the “dsPIC33/PIC24 Family Ref-
erence Manual”. These documents should be
considered as the general reference for the operation
of a particular module or device feature.

• “Introduction” (DS70573)

• “CPU” (DS70359)

• “Data Memory” (DS70595)

• “Program Memory” (DS70613)

• “Flash Programming” (DS70609)

• “Interrupts” (DS70600)

• “Oscillator” (DS70580)

• “Reset” (DS70602)

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

• “I/O Ports” (DS70598)

• “Timers” (DS70362)

• “Input Capture” (DS70352)

• “Output Compare” (DS70358)

• “High-Speed PWM” (DS70645)

• “Quadrature Encoder Interface (QEI)” (DS70601)

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

• “UART” (DS70582)

• “Serial Peripheral Interface (SPI)” (DS70569)

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

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

• “Direct Memory Access (DMA)” (DS70348)

• “CodeGuard™ Security” (DS70634) 

• “Programming and Diagnostics” (DS70608)

• “Op Amp/Comparator” (DS70357)

• “Programmable Cyclic Redundancy Check (CRC)” (DS70346)

• “Device Configuration” (DS70618)

• “Peripheral Trigger Generator (PTG)” (DS70669)

• “Charge Time Measurement Unit (CTMU)” (DS70661)

Note 1: To access the documents listed below,
browse to the documentation section of the
dsPIC33EP64MC506 product page of the
Microchip web site (www.microchip.com)
or select a family reference manual section
from the following list.

In addition to parameters, features and
other documentation, the resulting page
provides links to the related family
reference manual sections.
DS70000657H-page 24  2011-2013 Microchip Technology Inc.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
FIGURE 3-1: dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X 
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
FIGURE 4-2: PROGRAM MEMORY MAP FOR dsPIC33EP64GP50X, dsPIC33EP64MC20X/50X AND 
PIC24EP64GP/MC20X DEVICES 
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DS70000657H-page 46  2011-2013 Microchip Technology Inc.




 2

0
1

1
-2

0
1

3
 M

icro
ch

ip
 T

e
ch

n
o

lo
g

y In
c.

D
S

7
0

0
0

0
6

5
7

H
-p

a
g

e
 6

5

d
s

P
IC

33
E

P
X

X
X

G
P

50
X

, d
s

P
IC

3
3E

P
X

X
X

M
C

2
0X

/50
X

 A
N

D
 P

IC
2

4E
P

X
X

X
G

P
/M

C
2

0X

TA

N
Bit 3 Bit 2 Bit 1 Bit 0

All 
Resets

W0 xxxx

W1 xxxx

W2 xxxx

W3 xxxx

W4 xxxx

W5 xxxx

W6 xxxx

W7 xxxx

W8 xxxx

W9 xxxx

W1 xxxx

W1 xxxx

W1 xxxx

W1 xxxx

W1 xxxx

W1 xxxx

SP 0000

PC — 0000

PC CH<6:0> 0000

DS 0001

DS 0001

RC 0000

SR N OV Z C 0000

CO IPL3 SFA — — 0020 

DI 0000 

TB <7:0> 0000

MS 0000

Le
BLE 4-2: CPU CORE REGISTER MAP FOR PIC24EPXXXGP/MC20X 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

0000 W0 (WREG)

0002 W1

0004 W2

0006 W3

0008 W4

000A W5

000C W6

000E W7

0010 W8

0012 W9

0 0014 W10

1 0016 W11

2 0018 W12

3 001A W13

4 001C W14

5 001E W15

LIM 0020 SPLIM<15:0>

L 002E PCL<15:1>

H 0030 — — — — — — — — — P

RPAG 0032 — — — — — — DSRPAG<9:0>

WPAG 0034 — — — — — — — DSWPAG<8:0>

OUNT 0036 RCOUNT<15:0>

0042 — — — — — — — DC IPL2 IPL1 IPL0 RA

RCON 0044 VAR — — — — — — — — — — —

SICNT 0052 — — DISICNT<13:0>

LPAG 0054 — — — — — — — — TBLPAG

TRPR 0058 MSTRPR<15:0>

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

N
Bit 3 Bit 2 Bit 1 Bit 0

All 
Resets

TR — — TRISA1 TRISA0 1F93

PO — — RA1 RA0 0000

LA — — LA1TA1 LA0TA0 0000

OD — — ODCA1 ODCA0 0000

CN — — CNIEA1 CNIEA0 0000

CN — — CNPUA1 CNPUA0 0000

CN — — CNPDA1 CNPDA0 0000

AN — — ANSA1 ANSA0 1813

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 ODCB3 ODCB2 ODCB1 ODCB0 0000

CN CNIEB3 CNIEB2 CNIEB1 CNIEB0 0000

CN CNPUB3 CNPUB2 CNPUB1 CNPUB0 0000

CN CNPDB3 CNPDB2 CNPDB1 CNPDB0 0000

AN ANSB3 ANSB2 ANSB1 ANSB0 010F

Le

N
Bit 3 Bit 2 Bit 1 Bit 0

All 
Resets

TR RISC3 TRISC2 TRISC1 TRISC0 BFFF

PO RC3 RC2 RC1 RC0 xxxx

LA LATC3 LATC2 LATC1 LATC0 xxxx

OD DCC3 ODCC2 ODCC1 ODCC0 0000

CN NIEC3 CNIEC2 CNIEC1 CNIEC0 0000

CN NPUC3 CNPUC2 CNPUC1 CNPUC0 0000

CN NPDC3 CNPDC2 CNPDC1 CNPDC0 0000

AN — ANSC2 ANSC1 ANSC0 0807

Le
BLE 4-46: PORTA REGISTER MAP FOR PIC24EPXXXGP/MC206 AND dsPIC33EPXXXGP/MC206/506 D

BLE 4-47: PORTB REGISTER MAP FOR PIC24EPXXXGP/MC206 AND dsPIC33EPXXXGP/MC206/506 D

BLE 4-48: PORTC REGISTER MAP FOR PIC24EPXXXGP/MC206 AND dsPIC33EPXXXGP/MC206/506 D

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

ISA 0E00 — — — TRISA12 TRISA11 TRISA10 TRISA9 TRISA8 TRISA7 — — TRISA4

RTA 0E02 — — — RA12 RA11 RA10 RA9 RA8 RA7 — — RA4

TA 0E04 — — — LATA12 LATA11 LATA10 LATA9 LATA8 LATA7 — — LATA4

CA 0E06 — — — ODCA12 ODCA11 ODCA10 ODCA9 ODCA8 ODCA7 — — ODCA4

ENA 0E08 — — — CNIEA12 CNIEA11 CNIEA10 CNIEA9 CNIEA8 CNIEA7 — — CNIEA4

PUA 0E0A — — — CNPUA12 CNPUA11 CNPUA10 CNPUA9 CNPUA8 CNPUA7 — — CNPUA4

PDA 0E0C — — — CNPDA12 CNPDA11 CNPDA10 CNPDA9 CNPDA8 CNPDA7 — — CNPDA4

SELA 0E0E — — — ANSA12 ANSA11 — — — — — — ANSA4

gend: — = 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 ODCB15 ODCB14 ODCB13 ODCB12 ODCB11 ODCB10 ODCB9 ODCB8 ODCB7 ODCB6 ODCB5 ODCB4

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 — — — — — — — ANSB8 — — — —

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 — TRISC13 TRISC12 TRISC11 TRISC10 TRISC9 TRISC8 TRISC7 TRISC6 TRISC5 TRISC4 T

RTC 0E22 RC15 — RC13 RC12 RC11 RC10 RC9 RC8 RC7 RC6 RC5 RC4

TC 0E24 LATC15 — LATC13 LATC12 LATC11 LATC10 LATC9 LATC8 LATC7 LATC6 LATC5 LATC4

CC 0E26 ODCC15 — ODCC13 ODCC12 ODCC11 ODCC10 ODCC9 ODCC8 ODCC7 ODCC6 ODCC5 ODCC4 O

ENC 0E28 CNIEC15 — CNIEC13 CNIEC12 CNIEC11 CNIEC10 CNIEC9 CNIEC8 CNIEC7 CNIEC6 CNIEC5 CNIEC4 C

PUC 0E2A CNPUC15 — CNPUC13 CNPUC12 CNPUC11 CNPUC10 CNPUC9 CNPUC8 CNPUC7 CNPUC6 CNPUC5 CNPUC4 C

PDC 0E2C CNPDC15 — CNPDC13 CNPDC12 CNPDC11 CNPDC10 CNPDC9 CNPDC8 CNPDC7 CNPDC6 CNPDC5 CNPDC4 C

SELC 0E2E — — — — ANSC11 — — — — — — —

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

Resets

TR — — — — 03C0

PO — — — — xxxx

LAT — — — — xxxx

OD — — — — 0000

CN — — — — 0000

CN — — — — 0000

CN — — — — 0000

Leg
BLE 4-52: PORTG REGISTER MAP FOR PIC24EPXXXGP/MC206 AND dsPIC33EPXXXGP/MC206/506 

ile 
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

ISG 0E60 — — — — — — TRISG9 TRISG8 TRISG7 TRISG6 — —

RTG 0E62 — — — — — — RG9 RG8 RG7 RG6 — —

G 0E64 — — — — — — LATG9 LATG8 LATG7 LATG6 — —

CG 0E66 — — — — — — ODCG9 ODCG8 ODCG7 ODCG6 — —

ENG 0E68 — — — — — — CNIEG9 CNIEG8 CNIEG7 CNIEG6 — —

PUG 0E6A — — — — — — CNPUG9 CNPUG8 CNPUG7 CNPUG6 — —

PDG 0E6C — — — — — — CNPDG9 CNPDG8 CNPDG7 CNPDG6 — —

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



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
4.4.3 DATA MEMORY ARBITRATION AND 
BUS MASTER PRIORITY

EDS accesses from bus masters in the system are
arbitrated.

The arbiter for data memory (including EDS) arbitrates
between the CPU, the DMA and the ICD module. In the
event of coincidental access to a bus by the bus
masters, the arbiter determines which bus master
access has the highest priority. The other bus masters
are suspended and processed after the access of the
bus by the bus master with the highest priority.

By default, the CPU is Bus Master 0 (M0) with the
highest priority and the ICD is Bus Master 4 (M4) with
the lowest priority. The remaining bus master (DMA
Controller) is allocated to M3 (M1 and M2 are reserved
and cannot be used). The user application may raise or
lower the priority of the DMA Controller to be above that
of the CPU by setting the appropriate bits in the EDS
Bus Master Priority Control (MSTRPR) register. All bus
masters with raised priorities will maintain the same
priority relationship relative to each other (i.e., M1
being highest and M3 being lowest, with M2 in
between). Also, all the bus masters with priorities below

that of the CPU maintain the same priority relationship
relative to each other. The priority schemes for bus
masters with different MSTRPR values are tabulated in
Table 4-62.

This bus master priority control allows the user
application to manipulate the real-time response of the
system, either statically during initialization or
dynamically in response to real-time events.

TABLE 4-62: DATA MEMORY BUS 
ARBITER PRIORITY

FIGURE 4-18: ARBITER ARCHITECTURE

Priority
MSTRPR<15:0> Bit Setting(1)

0x0000 0x0020

M0 (highest) CPU DMA

M1 Reserved CPU

M2 Reserved Reserved

M3 DMA Reserved

M4 (lowest) ICD ICD

Note 1: All other values of MSTRPR<15:0> are 
reserved.

ICDReserved

Data Memory Arbiter

M0 M1 M2 M3 M4

MSTRPR<15:0>

DMA CPU

SRAM
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
 

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

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

WR WREN WRERR NVMSIDL(2) — — — —

bit 15 bit 8

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

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

bit 7 bit 0

Legend: SO = Settable Only bit

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

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

bit 15 WR: Write Control bit(1)

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

0 = Program or erase operation is complete and inactive

bit 14 WREN: Write Enable bit(1)

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

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

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

0 = The program or erase operation completed normally

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

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

bit 11-4 Unimplemented: Read as ‘0’

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

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

0000 = Reserved

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

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

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

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

5: Two adjacent words on a 4-word boundary are programmed during execution of this operation.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
10.0 POWER-SAVING FEATURES

The dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/
50X and PIC24EPXXXGP/MC20X devices provide
the ability to manage power consumption by
selectively managing clocking to the CPU and the
peripherals. In general, a lower clock frequency and
a reduction in the number of peripherals being
clocked constitutes lower consumed power.

dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X
and PIC24EPXXXGP/MC20X devices can manage
power consumption in four ways:

• Clock Frequency

• Instruction-Based Sleep and Idle modes

• Software-Controlled Doze mode

• Selective Peripheral Control in Software

Combinations of these methods can be used to selec-
tively tailor an application’s power consumption while
still maintaining critical application features, such as
timing-sensitive communications.

10.1 Clock Frequency and Clock 
Switching

The dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/
50X and PIC24EPXXXGP/MC20X devices allow a
wide range of clock frequencies to be selected under
application control. If the system clock configuration is
not locked, users can choose low-power or high-
precision oscillators by simply changing the NOSCx
bits (OSCCON<10:8>). The process of changing a
system clock during operation, as well as limitations to
the process, are discussed in more detail in
Section 9.0 “Oscillator Configuration”.

10.2 Instruction-Based Power-Saving 
Modes

The dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/
50X and PIC24EPXXXGP/MC20X devices have two
special power-saving modes that are entered
through the execution of a special PWRSAV
instruction. Sleep mode stops clock operation and
halts all code execution. Idle mode halts the CPU
and code execution, but allows peripheral modules
to continue operation. The assembler syntax of the
PWRSAV instruction is shown in Example 10-1.

Sleep and Idle modes can be exited as a result of an
enabled interrupt, WDT time-out or a device Reset. When
the device exits these modes, it is said to “wake-up”.

EXAMPLE 10-1: PWRSAV INSTRUCTION SYNTAX

Note 1: This data sheet summarizes the
features of the dsPIC33EPXXXGP50X,
dsPIC33EPXXXMC20X/50X and
PIC24EPXXXGP/MC20X families of
devices. It is not intended to be a compre-
hensive reference source. To complement
the information in this data sheet, refer to
“Watchdog Timer and Power-Saving
Modes” (DS70615) in the “dsPIC33/
PIC24 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: SLEEP_MODE and IDLE_MODE are con-
stants defined in the assembler include
file for the selected device.

PWRSAV #SLEEP_MODE ; Put the device into Sleep mode
PWRSAV #IDLE_MODE ; Put the device into Idle mode
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
REGISTER 10-6: PMD7: PERIPHERAL MODULE DISABLE CONTROL REGISTER 7

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

— — — — — — — —

bit 15 bit 8

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

— — —

DMA0MD(1)

PTGMD — — —
DMA1MD(1)

DMA2MD(1)

DMA3MD(1)

bit 7 bit 0

Legend:

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

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

bit 15-5 Unimplemented: Read as ‘0’

bit 4 DMA0MD: DMA0 Module Disable bit(1)

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

DMA1MD: DMA1 Module Disable bit(1)

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

DMA2MD: DMA2 Module Disable bit(1)

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

DMA3MD: DMA3 Module Disable bit(1)

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

bit 3 PTGMD: PTG Module Disable bit

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

bit 2-0 Unimplemented: Read as ‘0’

Note 1: This single bit enables and disables all four DMA channels.
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REGISTER 11-10: RPINR18: PERIPHERAL PIN SELECT INPUT REGISTER 18

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

— U1RXR<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 U1RXR<6:0>: Assign UART1 Receive (U1RX) to the Corresponding RPn Pin bits
(see Table 11-2 for input pin selection numbers)

1111001 = Input tied to RPI121
.
.
.
0000001 = Input tied to CMP1
0000000 = Input tied to VSS

REGISTER 11-11: RPINR19: PERIPHERAL PIN SELECT INPUT REGISTER 19

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

— U2RXR<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 U2RXR<6:0>: Assign UART2 Receive (U2RX) to the Corresponding RPn Pin bits
(see Table 11-2 for input pin selection numbers)

1111001 = Input tied to RPI121
.
.
.
0000001 = Input tied to CMP1
0000000 = Input tied to VSS
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
FIGURE 13-1: TYPE B TIMER BLOCK DIAGRAM (x = 2 AND 4)

FIGURE 13-2: TYPE C TIMER BLOCK DIAGRAM (x = 3 AND 5) 

Note 1: FP is the peripheral clock.
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Note 1: FP is the peripheral clock.
2: The ADC trigger is available on TMR3 and TMR5 only.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
FIGURE 16-2: HIGH-SPEED PWMx MODULE REGISTER INTERCONNECTION DIAGRAM
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Note 1: The PWM interrupts are generated by logically ORing the FLTSTAT, CLSTAT and TRGSTAT status bits for the 
given PWM generator. Refer to the “dsPIC33/PIC24 Family Reference Manual”, “High-Speed PWM” 
(DS70645) for more information.
DS70000657H-page 228  2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
              

              

REGISTER 17-17: INT1TMRH: INTERVAL 1 TIMER HIGH WORD 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

INTTMR<31:24>

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

INTTMR<23:16>

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 INTTMR<31:16>: High Word Used to Form 32-Bit Interval Timer Register (INT1TMR) bits

REGISTER 17-18: INT1TMRL: INTERVAL 1 TIMER LOW WORD 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

INTTMR<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

INTTMR<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 INTTMR<15:0>: Low Word Used to Form 32-Bit Interval Timer Register (INT1TMR) bits
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REGISTER 21-22: CxRXFUL1: ECANx RECEIVE BUFFER FULL REGISTER 1

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0

RXFUL15 RXFUL14 RXFUL13 RXFUL12 RXFUL11 RXFUL10 RXFUL9 RXFUL8

bit 15 bit 8

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0

RXFUL7 RXFUL6 RXFUL5 RXFUL4 RXFUL3 RXFUL2 RXFUL1 RXFUL0

bit 7 bit 0

Legend: C = Writable bit, but only ‘0’ can be written to clear the 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 15-0 RXFUL<15:0>: Receive Buffer n Full bits

1 = Buffer is full (set by module) 
0 = Buffer is empty (cleared by user software)

REGISTER 21-23: CxRXFUL2: ECANx RECEIVE BUFFER FULL REGISTER 2

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0

RXFUL31 RXFUL30 RXFUL29 RXFUL28 RXFUL27 RXFUL26 RXFUL25 RXFUL24

bit 15 bit 8

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0

RXFUL23 RXFUL22 RXFUL21 RXFUL20 RXFUL19 RXFUL18 RXFUL17 RXFUL16

bit 7 bit 0

Legend: C = Writable bit, but only ‘0’ can be written to clear the 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 15-0 RXFUL<31:16>: Receive Buffer n Full bits

1 = Buffer is full (set by module) 
0 = Buffer is empty (cleared by user software)
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FIGURE 30-7: OUTPUT COMPARE x MODULE (OCx) TIMING CHARACTERISTICS      

     

FIGURE 30-8: OCx/PWMx MODULE TIMING CHARACTERISTICS    

     

OCx

OC11 OC10

(Output Compare x

Note: Refer to Figure 30-1 for load conditions.

or PWMx Mode)

TABLE 30-27: OUTPUT COMPARE x MODULE TIMING REQUIREMENTS

AC CHARACTERISTICS

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

-40°C  TA  +125°C for Extended

Param 
No.

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

OC10 TccF OCx Output Fall Time — — — ns See Parameter DO32

OC11 TccR OCx Output Rise Time — — — ns See Parameter DO31

Note 1: These parameters are characterized but not tested in manufacturing.

OCFA

OCx

OC20

OC15

TABLE 30-28: OCx/PWMx MODE TIMING REQUIREMENTS

AC CHARACTERISTICS

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

-40°C  TA  +125°C for Extended

Param 
No.

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

OC15 TFD Fault Input to PWMx I/O 
Change

— — TCY + 20 ns

OC20 TFLT Fault Input Pulse Width TCY + 20 — — ns

Note 1: These parameters are characterized but not tested in manufacturing.
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FIGURE 30-17: SPI2 MASTER MODE (FULL-DUPLEX, CKE = 0, CKP = x, SMP = 1) 
TIMING CHARACTERISTICS

TABLE 30-36: SPI2 MASTER MODE (FULL-DUPLEX, CKE = 0, CKP = x, SMP = 1) 
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(1) Min. Typ.(2) Max. Units Conditions

SP10 FscP Maximum SCK2 Frequency — — 9 MHz -40ºC to +125ºC 
(Note 3)

SP20 TscF SCK2 Output Fall Time — — — ns See Parameter DO32 
(Note 4)

SP21 TscR SCK2 Output Rise Time — — — ns See Parameter DO31 
(Note 4)

SP30 TdoF SDO2 Data Output Fall Time — — — ns See Parameter DO32 
(Note 4)

SP31 TdoR SDO2 Data Output Rise Time — — — ns See Parameter DO31 
(Note 4)

SP35 TscH2doV,
TscL2doV

SDO2 Data Output Valid after
SCK2 Edge

— 6 20 ns

SP36 TdoV2scH, 
TdoV2scL

SDO2 Data Output Setup to
First SCK2 Edge

30 — — ns

SP40 TdiV2scH, 
TdiV2scL

Setup Time of SDI2 Data 
Input to SCK2 Edge

30 — — ns

SP41 TscH2diL, 
TscL2diL

Hold Time of SDI2 Data Input
to SCK2 Edge 

30 — — ns

Note 1: These parameters are characterized, but are not tested in manufacturing.

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

3: The minimum clock period for SCK2 is 111 ns. The clock generated in Master mode must not violate this 
specification.

4: Assumes 50 pF load on all SPI2 pins.

SCK2
(CKP = 0)

SCK2
(CKP = 1)

SDO2

SDI2

SP40 SP41

SP21SP20SP35

SP20SP21

MSb LSbBit 14 - - - - - -1

LSb InBit 14 - - - -1

SP30, SP31SP30, SP31

Note: Refer to Figure 30-1 for load conditions.

SP36

SP10

MSb In
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X
Section 30.0 “Electrical 
Characteristics” 
(Continued)

These SPI2 Timing Requirements were updated:

• Maximum value for Parameter SP10 and the minimum clock period value for 
SCKx in Note 3 (see Table 30-36, Table 30-37, and Table 30-38)

• Maximum value for Parameter SP70 and the minimum clock period value for 
SCKx in Note 3 (see Table 30-40 and Table 30-42)

• The Maximum Data Rate values were updated for the SPI2 Maximum Data/Clock 
Rate Summary (see Table 30-43)

These SPI1 Timing Requirements were updated:

• Maximum value for Parameters SP10 and the minimum clock period value for 
SCKx in Note 3 (see Table 30-44, Table 30-45, and Table 30-46)

• Maximum value for Parameters SP70 and the minimum clock period value for 
SCKx in Note 3 (see Table 30-47 through Table 30-50)

• Minimum value for Parameters SP40 and SP41 see Table 30-44 through 
Table 30-50)

Updated all Typical values for the CTMU Current Source Specifications (see 
Table 30-55).

Updated Note1, the Maximum value for Parameter AD06, the Minimum value for 
AD07, and the Typical values for AD09 in the ADC Module Specifications (see 
Table 30-56).

Added Note 1 to the ADC Module Specifications (12-bit Mode) (see Table 30-57).

Added Note 1 to the ADC Module Specifications (10-bit Mode) (see Table 30-58).

Updated the Minimum and Maximum values for Parameter AD21b in the 10-bit Mode 
ADC Module Specifications (see Table 30-58).

Updated Note 2 in the ADC Conversion (12-bit Mode) Timing Requirements (see 
Table 30-59).

Updated Note 1 in the ADC Conversion (10-bit Mode) Timing Requirements (see 
Table 30-60).

TABLE A-2: MAJOR SECTION UPDATES (CONTINUED)

Section Name Update Description
 2011-2013 Microchip Technology Inc. DS70000657H-page 511


