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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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UART4 Clear-to-Send.
UART4 Ready-to-Send.
UART4 receive.
UART4 transmit.
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Synchronous serial clock input/output for SPI1.
SPI1 data in.
SPI1 data out.
SPI1 slave synchronization or frame pulse I/O.
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SDI2
SDO2
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Synchronous serial clock input/output for SPI2.
SPI2 data in.
SPI2 data out.
SPI2 slave synchronization or frame pulse I/O.
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Synchronous serial clock input/output for SPI3.
SPI3 data in.
SPI3 data out.
SPI3 slave synchronization or frame pulse I/O.
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Synchronous serial clock input/output for I2C1.
Synchronous serial data input/output for I2C1.
Alternate synchronous serial clock input/output for I2C1.
Alternate synchronous serial data input/output for I2C1.

SCL2
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I/O
I/O
I/O
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Synchronous serial clock input/output for I2C2.
Synchronous serial data input/output for I2C2.
Alternate synchronous serial clock input/output for I2C2.
Alternate synchronous serial data input/output for I2C2.
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TDI
TDO
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JTAG Test mode select pin.
JTAG test clock input pin.
JTAG test data input pin.
JTAG test data output pin.

TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name
Pin

Type
Buffer
Type

PPS Description

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input 
PPS = Peripheral Pin Select TTL = TTL input buffer

Note 1: This pin is not available on all devices. For more information, see the “Pin Diagrams” section for pin 
availability.

2: AVDD must be connected at all times.
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3.5 Programmer’s Model

The programmer’s model for the dsPIC33EPXXXGM3XX/
6XX/7XX devices is shown in Figure 3-2. All registers in
the programmer’s model are memory-mapped and can be
manipulated directly by instructions. Table 3-1 lists a
description of each register.

In addition to the registers contained in the
programmer’s model, the dsPIC33EPXXXGM3XX/
6XX/7XX devices contain control registers for Modulo

Addressing and Bit-Reversed Addressing, and
interrupts. These registers are described in subsequent
sections of this document.

All registers associated with the programmer’s model
are memory-mapped, as shown in Table 4-1.

TABLE 3-1: PROGRAMMER’S MODEL REGISTER DESCRIPTIONS

Register(s) Name Description

W0 through W15 Working Register Array

ACCA, ACCB 40-Bit DSP Accumulators

PC 23-Bit Program Counter

SR ALU and DSP Engine Status register

SPLIM Stack Pointer Limit Value register

TBLPAG Table Memory Page Address register

DSRPAG Extended Data Space (EDS) Read Page register

DSWPAG Extended Data Space (EDS) Write Page register

RCOUNT REPEAT Loop Count register

DCOUNT DO Loop Count register

DOSTARTH(1), DOSTARTL(1) DO Loop Start Address register (High and Low)

DOENDH, DOENDL DO Loop End Address register (High and Low)

CORCON Contains DSP Engine, DO Loop Control and Trap Status bits

Note 1: The DOSTARTH and DOSTARTL registers are read-only.
 2013-2014 Microchip Technology Inc. DS70000689D-page 29
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FIGURE 4-5: DATA MEMORY MAP FOR 128-KBYTE DEVICES
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N
it 3 Bit 2 Bit 1 Bit 0

All 
Resets

I2C gister 0000

I2C egister 00FF

I2C 0000

I2C CEN PEN RSEN SEN 1000

I2C S R_W RBF TBF 0000

I2C 0000

I2C 0000

I2C gister 0000

I2C egister 00FF

I2C 0000

I2C CEN PEN RSEN SEN 1000

I2C S R_W RBF TBF 0000

I2C 0000

I2C 0000

Le

TA

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

U1 RGH PDSEL1 PDSEL0 STSEL 0000

U1 PERR FERR OERR URXDA 0110

U1 ter xxxx

U1 ter 0000

U1 0000

U2 RGH PDSEL1 PDSEL0 STSEL 0000

U2 PERR FERR OERR URXDA 0110

U2 ter xxxx

U2 ter 0000

U2 0000

Le
BLE 4-17: I2C1 AND I2C2 REGISTER MAP

SFR 
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 B

1RCV 0200 — — — — — — — — I2C1 Receive Re

1TRN 0202 — — — — — — — — I2C1 Transmit R

1BRG 0204 Baud Rate Generator Register

1CON 0206 I2CEN — I2CSIDL SCLREL IPMIEN A10M DISSLW SMEN GCEN STREN ACKDT ACKEN R

1STAT 0208 ACKSTAT TRSTAT — — — BCL GCSTAT ADD10 IWCOL I2COV D_A P

1ADD 020A — — — — — — I2C1 Address Register

1MSK 020C — — — — — — I2C1 Address Mask Register

2RCV 0210 — — — — — — — — I2C2 Receive Re

2TRN 0212 — — — — — — — — I2C2 Transmit R

2BRG 0214 Baud Rate Generator Register

2CON 0216 I2CEN — I2CSIDL SCLREL IPMIEN A10M DISSLW SMEN GCEN STREN ACKDT ACKEN R

2STAT 0218 ACKSTAT TRSTAT — — — BCL GCSTAT ADD10 IWCOL I2COV D_A P

2ADD 021A — — — — — — I2C2 Address Register

2MSK 021C — — — — — — I2C2 Address Mask Register

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

BLE 4-18: UART1 AND UART2 REGISTER MAP

SFR 
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

MODE 0220 UARTEN — USIDL IREN RTSMD — UEN1 UEN0 WAKE LPBACK ABAUD URXINV B

STA 0222 UTXISEL1 UTXINV UTXISEL0 — UTXBRK UTXEN UTXBF TRMT URXISEL1 URXISEL0 ADDEN RIDLE

TXREG 0224 — — — — — — — UART1 Transmit Regis

RXREG 0226 — — — — — — — UART1 Receive Regis

BRG 0228 Baud Rate Generator Prescaler

MODE 0230 UARTEN — USIDL IREN RTSMD — UEN1 UEN0 WAKE LPBACK ABAUD URXINV B

STA 0232 UTXISEL1 UTXINV UTXISEL0 — UTXBRK UTXEN UTXBF TRMT URXISEL1 URXISEL0 ADDEN RIDLE

TXREG 0234 — — — — — — — UART2 Transmit Regis

RXREG 0236 — — — — — — — UART2 Receive Regis

BRG 0238 Baud Rate Generator Prescaler

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



dsPIC33EPXXXGM3XX/6XX/7XX
REGISTER 8-2: DMAXREQ: DMA CHANNEL X IRQ SELECT REGISTER

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

FORCE(1) — — — — — — —

bit 15 bit 8

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

IRQSEL7 IRQSEL6 IRQSEL5 IRQSEL4 IRQSEL3 IRQSEL2 IRQSEL1 IRQSEL0

bit 7 bit 0

Legend: S = Settable bit

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

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

bit 15 FORCE: Force DMA Transfer bit(1)

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

bit 14-8 Unimplemented: Read as ‘0’

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

01011011 = SPI3 – Transfer done
01011001 = UART4TX – UART4 transmitter
01011000 = UART4RX – UART4 receiver
01010011 = UART3TX – UART3 transmitter
01010010 = UART3RX – UART3 receiver
01000111 = CAN2 – TX data request
01000110 = CAN1 – TX data request
00111100 = DCI – Codec transfer done
00110111 = CAN2 – RX data ready
00101101 = PMP – PMP data move
00100110 = IC4 – Input Capture 4
00100101 = IC3 – Input Capture 3
00100010 = CAN1 – RX data ready
00100001 = SPI2 – SPI2 transfer done
00011111 = UART2TX – UART2 transmitter
00011110 = UART2RX – UART2 receiver
00011100 = TMR5 – Timer5
00011011 = TMR4 – Timer4
00011010 = OC4 – Output Compare 4
00011001 = OC3 – Output Compare 3
00010101 = ADC2 – ADC2 convert done
00001101 = ADC1 – ADC1 convert done
00001100 = UART1TX – UART1 transmitter
00001011 = UART1RX – UART1 receiver
00001010 = SPI1 – SPI1 transfer done
00001000 = TMR3 – Timer3
00000111 = TMR2 – Timer2
00000110 = OC2 – Output Compare 2
00000101 = IC2 – Input Capture 2
00000010 = OC1 – Output Compare 1
00000001 = IC1 – Input Capture 1
00000000 = INT0 – External Interrupt 0

Note 1: The FORCE bit cannot be cleared by user software. The FORCE bit is cleared by hardware when the 
forced DMA transfer is complete or the channel is disabled (CHEN = 0).
 2013-2014 Microchip Technology Inc. DS70000689D-page 133
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10.0 POWER-SAVING FEATURES

The dsPIC33EPXXXGM3XX/6XX/7XX 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.

The dsPIC33EPXXXGM3XX/6XX/7XX 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 dsPIC33EPXXXGM3XX/6XX/7XX 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 dsPIC33EPXXXGM3XX/6XX/7XX 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 dsPIC33EPXXXGM3XX/6XX/7XX
family of devices. It is not intended to be a
comprehensive reference source. To
_complement the information in this data
sheet, refer to the “dsPIC33/PIC24 Family
Reference Manual”, “Watchdog Timer
and Power-Saving Modes” (DS70615),
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
 2013-2014 Microchip Technology Inc. DS70000689D-page 153
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TABLE 11-3: OUTPUT SELECTION FOR REMAPPABLE PINS (RPn)

Function RPnR<5:0> Output Name

Default Port 000000 RPn tied to Default Pin

U1TX 000001 RPn tied to UART1 Transmit

U2TX 000011 RPn tied to UART2 Transmit

SDO2 001000 RPn tied to SPI2 Data Output

SCK2 001001 RPn tied to SPI2 Clock Output

SS2 001010 RPn tied to SPI2 Slave Select

CSDO 001011 RPn tied to DCI Data Output

CSCK 001100 RPn tied to DCI Clock Output

COFS 001101 RPn tied to DCI Frame Sync

C1TX 001110 RPn tied to CAN1 Transmit

C2TX 001111 RPn tied to CAN2 Transmit

OC1 010000 RPn tied to Output Compare 1 Output

OC2 010001 RPn tied to Output Compare 2 Output

OC3 010010 RPn tied to Output Compare 3 Output

OC4 010011 RPn tied to Output Compare 4 Output

OC5 010100 RPn tied to Output Compare 5 Output

OC6 010101 RPn tied to Output Compare 6 Output

OC7 010110 RPn tied to Output Compare 7 Output

OC8 010111 RPn tied to Output Compare 8 Output

C1OUT 011000 RPn tied to Comparator Output 1

C2OUT 011001 RPn tied to Comparator Output 2

C3OUT 011010 RPn tied to Comparator Output 3

U3TX 011011 RPn tied to UART3 Transmit

U3RTS 011100 RPn tied to UART3 Ready-to-Send

U4TX 011101 RPn tied to UART4 Transmit

U4RTS 011110 RPn tied to UART4 Ready-to-Send

SDO3 011111 RPn tied to SPI3 Slave Output

SCK3 100000 RPn tied to SPI3 Clock Output

SS3 100001 RPn tied to SPI3 Slave Select

SYNCO1 101101 RPn tied to PWM Primary Time Base Sync Output

SYNCO2 101110 RPn tied to PWM Secondary Time Base Sync Output

QEI1CCMP 101111 RPn tied to QEI1 Counter Comparator Output

QEI2CCMP 110000 RPn tied to QEI2 Counter Comparator Output

REFCLKO 110001 RPn tied to Reference Clock Output

C4OUT 110010 RPn tied to Comparator Output 4

C5OUT 110011 RPn tied to Comparator Output 5
DS70000689D-page 172  2013-2014 Microchip Technology Inc.
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REGISTER 11-13: RPINR17: PERIPHERAL PIN SELECT INPUT REGISTER 17 

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

— HOME2R<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

— INDX2R<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 HOME2R<6:0>: Assign QEI2 HOME (HOME2) to the Corresponding RPn Pin bits
(see Table 11-2 for input pin selection numbers)

1111100 = Input tied to RPI124
•
•
•
0000001 = Input tied to CMP1
0000000 = Input tied to VSS

bit 7 Unimplemented: Read as ‘0’

bit 6-0 IND2XR<6:0>: Assign QEI2 INDEX (INDX2) to the Corresponding RPn Pin bits
(see Table 11-2 for input pin selection numbers)

1111100 = Input tied to RPI124
•
•
•
0000001 = Input tied to CMP1
0000000 = Input tied to VSS
 2013-2014 Microchip Technology Inc. DS70000689D-page 187
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REGISTER 11-34: RPOR4: PERIPHERAL PIN SELECT OUTPUT REGISTER 4

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

— — RP43R<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

— — RP42R<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 RP43R<5:0>: Peripheral Output Function is Assigned to RP43 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’ 

bit 5-0 RP42R<5:0>: Peripheral Output Function is Assigned to RP42 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

REGISTER 11-35: 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

— — RP49R<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

— — RP48R<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 RP49R<5:0>: Peripheral Output Function is Assigned to RP49 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’ 

bit 5-0 RP48R<5:0>: Peripheral Output Function is Assigned to RP48 Output Pin bits 
(see Table 11-3 for peripheral function numbers)
 2013-2014 Microchip Technology Inc. DS70000689D-page 205



dsPIC33EPXXXGM3XX/6XX/7XX
FIGURE 13-1: TYPE B TIMER BLOCK DIAGRAM (x = 2, 4, 6 AND 8)

FIGURE 13-2: TYPE C TIMER BLOCK DIAGRAM (x = 3, 5, 7 AND 9) 

Note 1: FP is the peripheral clock.
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bit 3 TRIGMODE: Trigger Status Mode Select bit

1 = TRIGSTAT (OCxCON2<6>) is cleared when OCxRS = OCxTMR or in software
0 = TRIGSTAT is cleared only by software

bit 2-0 OCM<2:0>: Output Compare x Mode Select bits

111 = Center-Aligned PWM mode: Output sets high when OCxTMR = OCxR and sets low when
OCxTMR = OCxRS(1)

110 = Edge-Aligned PWM mode: Output sets high when OCxTMR = 0 and sets low when
OCxTMR = OCxR(1)

101 = Double Compare Continuous Pulse mode: Initializes OCx pin low, toggles OCx state continuously
on alternate matches of OCxR and OCxRS

100 = Double Compare Single-Shot mode: Initializes OCx pin low, toggles OCx state on matches of
OCxR and OCxRS for one cycle

011 = Single Compare mode: Compare event with OCxR, continuously toggles OCx pin
010 = Single Compare Single-Shot mode: Initializes OCx pin high, compare event with OCxR, forces

OCx pin low
001 = Single Compare Single-Shot mode: Initializes OCx pin low, compare event with OCxR, forces

OCx pin high
000 = Output compare channel is disabled

REGISTER 15-1: OCxCON1: OUTPUT COMPARE x CONTROL REGISTER 1 (CONTINUED)

Note 1: OCxR and OCxRS are double-buffered in PWM mode only.

2: Each Output Compare x module (OCx) has one PTG clock source. See Section 25.0 “Peripheral Trigger 
Generator (PTG) Module” for more information.
PTGO4 = OC1, OC5
PTGO5 = OC2, OC6
PTGO6 = OC3, OC7
PTGO7 = OC4, OC8
 2013-2014 Microchip Technology Inc. DS70000689D-page 225
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bit 7-6 DTC<1:0>: Dead-Time Control bits

11 = Dead-Time Compensation mode
10 = Dead-time function is disabled
01 = Negative dead time is actively applied for Complementary Output mode
00 = Positive dead time is actively applied for all Output modes

bit 5 DTCP: Dead-Time Compensation Polarity bit(3)

When Set to ‘1’:
If DTCMPx = 0, PWMxL is shortened and PWMxH is lengthened.
If DTCMPx = 1, PWMxH is shortened and PWMxL is lengthened.

When Set to ‘0’:
If DTCMPx = 0, PWMHx is shortened and PWMLx is lengthened.
If DTCMPx = 1, PWMLx is shortened and PWMHx is lengthened.

bit 4 Unimplemented: Read as ‘0’

bit 3 MTBS: Master Time Base Select bit

1 = PWMx generator uses the secondary master time base for synchronization and as the clock
source for the PWMx generation logic (if secondary time base is available)

0 = PWMx generator uses the primary master time base for synchronization and as the clock source
for the PWMx generation logic

bit 2 CAM: Center-Aligned Mode Enable bit(2,4)

1 = Center-Aligned mode is enabled
0 = Edge-Aligned mode is enabled

bit 1 XPRES: External PWMx Reset Control bit(5)

1 = Current-limit source resets the time base for this PWMx generator if it is in Independent Time Base
mode 

0 = External pins do not affect the PWMx time base

bit 0 IUE: Immediate Update Enable bit(2)

1 = Updates to the active MDC/PDCx/DTRx/ALTDTRx/PHASEx registers are immediate
0 = Updates to the active MDC/PDCx/DTRx/ALTDTRx/PHASEx registers are synchronized to the

PWMx period boundary

REGISTER 16-11: PWMCONx: PWMx CONTROL REGISTER (CONTINUED)

Note 1: Software must clear the interrupt status here and in the corresponding IFSx bit in the interrupt controller.

2: These bits should not be changed after the PWMx is enabled (PTEN = 1).

3: DTC<1:0> = 11 for DTCP to be effective; otherwise, DTCP is ignored.

4: The Independent Time Base (ITB = 1) mode must be enabled to use Center-Aligned mode. If ITB = 0, the 
CAM bit is ignored.

5: To operate in External Period Reset mode, the ITB bit must be ‘1’ and the CLMOD bit in the FCLCONx 
register must be ‘0’.
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REGISTER 17-13: QEIxLECH: QEIx LESS THAN OR EQUAL COMPARE 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

QEILEC<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

QEILEC<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 QEILEC<31:16>: High Word Used to Form 32-Bit Less Than or Equal Compare Register (QEIxLEC) bits

REGISTER 17-14: QEIxLECL: QEIx LESS THAN OR EQUAL COMPARE 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

QEILEC<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

QEILEC<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 QEILEC<15:0>: Low Word Used to Form 32-Bit Less Than or Equal Compare Register (QEIxLEC) bits
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bit 7-6 EVPOL<1:0>: Trigger/Event/Interrupt Polarity Select bits(2)

11 = Trigger/event/interrupt generated on any change of the comparator output (while CEVT = 0)
10 = Trigger/event/interrupt generated only on high-to-low transition of the polarity selected comparator

output (while CEVT = 0)

If CPOL = 1 (inverted polarity):
Low-to-high transition of the comparator output.

If CPOL = 0 (non-inverted polarity):
High-to-low transition of the comparator output.

01 = Trigger/event/interrupt generated only on low-to-high transition of the polarity selected comparator
output (while CEVT = 0)

If CPOL = 1 (inverted polarity):
High-to-low transition of the comparator output.

If CPOL = 0 (non-inverted polarity):
Low-to-high transition of the comparator output.

00 = Trigger/event/interrupt generation is disabled

bit 5 Unimplemented: Read as ‘0’

bit 4 CREF: Comparator Reference Select bit (VIN+ input)(1)

1 = VIN+ input connects to internal CVREFIN voltage
0 = VIN+ input connects to C4IN1+ pin

bit 3-2 Unimplemented: Read as ‘0’

bit 1-0 CCH<1:0>: Comparator Channel Select bits(1)

11 = VIN- input of comparator connects to OA3/AN6
10 = VIN- input of comparator connects to OA2/AN0
01 = VIN- input of comparator connects to OA1/AN3 
00 = VIN- input of comparator connects to C4IN1-

REGISTER 26-3: CM4CON: OP AMP/COMPARATOR 4 CONTROL REGISTER (CONTINUED)

Note 1: Inputs that are selected and not available will be tied to VSS. See the “Pin Diagrams” section for available 
inputs for each package.

2: After configuring the comparator, either for a high-to-low or low-to-high COUT transition 
(EVPOL<1:0> (CMxCON<7:6>) = 10 or 01), the Comparator Event bit, CEVT (CMxCON<9>), and the 
Comparator Combined Interrupt Flag, CMPIF (IFS1<2>), must be cleared before enabling the 
Comparator Interrupt Enable bit, CMPIE (IEC1<2>).
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TABLE 33-8: 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

Parameter 
No.

Typ.(2) Max. Units Conditions

Power-Down Current (IPD) (1)

DC60d 35 100 A -40°C

3.3V Base Power-Down Current
DC60c 40 200 A +25°C

DC60b 250 500 A +85°C

DC60c 1000 2500 A +125°C

DC61d 8 10 A -40°C

3.3V Watchdog Timer Current: IWDT(3)DC61c 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

• All I/O pins are configured as outputs and driving low

• 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 standby while the device is in Sleep mode)

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

• JTAG is disabled

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

3: The  current is the additional current consumed when the module is enabled. This current should be 
added to the base IPD current.
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33.2 AC Characteristics and Timing 
Parameters 

This section defines the dsPIC33EPXXXGM3XX/6XX/
7XX AC characteristics and timing parameters.

TABLE 33-14: TEMPERATURE AND VOLTAGE SPECIFICATIONS – AC  

FIGURE 33-1: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS 

TABLE 33-15: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

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
Operating voltage VDD range as described in Section 33.1 “DC 
Characteristics”. 

Param
 No.

Symbol Characteristic Min. Typ. Max. Units Conditions

DO50 COSCO OSC2 Pin — — 15 pF In XT and HS modes, when 
external clock is used to drive 
OSC1

DO56 CIO All I/O Pins and OSC2 — — 50 pF EC mode 

DO58 CB SCLx, SDAx — — 400 pF In I2C™ mode

VDD/2

CL

RL

Pin

Pin

VSS

VSS

CL

RL = 464
CL = 50 pF for all pins except OSC2

15 pF for OSC2 output

Load Condition 1 – for all pins except OSC2 Load Condition 2 – for OSC2
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FIGURE 33-22: SPI2 AND SPI3 SLAVE MODE (FULL-DUPLEX, CKE = 0, CKP = 0, 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

SP72SP73

Note: Refer to Figure 33-1 for load conditions.

SDIX

SP36

MSb In

SP70
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TABLE 34-11: PLL CLOCK TIMING SPECIFICATIONS

AC CHARACTERISTICS
Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
Operating temperature -40°C  TA  +150°C

Param
No.

Symbol Characteristic Min Typ Max Units Conditions

HOS53 DCLK CLKO Stability (Jitter)(1) -5 0.5 5 % Measured over 100 ms 
period

Note 1: These parameters are characterized by similarity, but are not tested in manufacturing. This specification is 
based on clock cycle by clock cycle measurements. To calculate the effective jitter for individual time 
bases or communication clocks use this formula:

Peripheral Clock Jitter
DCLK

FOSC

Peripheral Bit Rate Clock
-------------------------------------------------------------- 
 

------------------------------------------------------------------------=

For example: FOSC = 32 MHz, DCLK = 5%, SPIx bit rate clock (i.e., SCKx) is 2 MHz.

SPI SCK Jitter
DCLK

32 MHz
2 MHz

-------------------- 
 

------------------------------
5%

16
----------

5%
4

-------- 1.25%= = = =

TABLE 34-12: INTERNAL FRC ACCURACY

AC CHARACTERISTICS
Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
Operating temperature -40°C  TA  +150°C

Param
No.

Characteristic Min Typ Max Units Conditions

Internal FRC Accuracy @ FRC Frequency = 7.3728 MHz

HF20 FRC -3 — +3 % -40°C  TA +150°C VDD = 3.0-3.6V

TABLE 34-13: INTERNAL RC ACCURACY

AC CHARACTERISTICS
Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
Operating temperature -40°C  TA  +150°C

Param
No.

Characteristic Min Typ Max Units Conditions

LPRC @ 32.768 kHz(1,2)

HF21 LPRC -30 — +30 % -40°C  TA +150°C VDD = 3.0-3.6V

Note 1: Change of LPRC frequency as VDD changes.

2: LPRC accuracy impacts the Watchdog Timer Time-out Period (TWDT1). See Section 30.5 “Watchdog 
Timer (WDT)” for more information.
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