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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 dsPIC
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Speed 40 MIPs

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

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

Number of I/O 21

Program Memory Size 64KB (64K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 16K x 8

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

Data Converters A/D 6x10b/12b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 28-SOIC (0.295", 7.50mm Width)

Supplier Device Package 28-SOIC
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
FIGURE 4-4: DATA MEMORY MAP FOR dsPIC33FJ128MC202/204 AND dsPIC33FJ64MC202/
204 DEVICES WITH 8 KB RAM 
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
FIGURE 4-5: DATA MEMORY MAP FOR dsPIC33FJ128MC802/804 AND dsPIC33FJ64MC802/
804 DEVICES WITH 16 KB RAM 
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dsPIC
33FJ32M

C
302/304, dsPIC

33FJ64M
C

X02/X04 A
N

D
 dsPIC

33FJ128M
C

X02/X04

TA IC33FJ64MC802/804) 

F Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

C1 F0BP<3:0> 0000

C1 F4BP<3:0> 0000

C1 F8BP<3:0> 0000

C1 F12BP<3:0> 0000

C1 MIDE — EID<17:16> xxxx

C1 0> xxxx

C1 MIDE — EID<17:16> xxxx

C1 0> xxxx

C1 MIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

C1 0> xxxx

C1 EXIDE — EID<17:16> xxxx

Le
BLE 4-23: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN = 1 (FOR dsPIC33FJ128MC802/804 AND dsP

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

0400-
041E

See definition when WIN = x

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

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

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

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

RXM0SID 0430 SID<10:3> SID<2:0> —

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

RXM1SID 0434 SID<10:3> SID<2:0> —

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

RXM2SID 0438 SID<10:3> SID<2:0> —

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

RXF0SID 0440 SID<10:3> SID<2:0> —

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

RXF1SID 0444 SID<10:3> SID<2:0> —

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

RXF2SID 0448 SID<10:3> SID<2:0> —

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

RXF3SID 044C SID<10:3> SID<2:0> —

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

RXF4SID 0450 SID<10:3> SID<2:0> —

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

RXF5SID 0454 SID<10:3> SID<2:0> —

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

RXF6SID 0458 SID<10:3> SID<2:0> —

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

RXF7SID 045C SID<10:3> SID<2:0> —

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

RXF8SID 0460 SID<10:3> SID<2:0> —

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

RXF9SID 0464 SID<10:3> SID<2:0> —

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

RXF10SID 0468 SID<10:3> SID<2:0> —

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

RXF11SID 046C SID<10:3> SID<2:0> —

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



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
 

REGISTER 7-6: IFS1: INTERRUPT FLAG STATUS REGISTER 1 

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
U2TXIF U2RXIF INT2IF T5IF T4IF OC4IF OC3IF DMA2IF

bit 15 bit 8

R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IC8IF IC7IF — INT1IF CNIF CMIF MI2C1IF SI2C1IF

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 U2TXIF: UART2 Transmitter Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 14 U2RXIF: UART2 Receiver Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 13 INT2IF: External Interrupt 2 Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 12 T5IF: Timer5 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 11 T4IF: Timer4 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 10 OC4IF: Output Compare Channel 4 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 9 OC3IF: Output Compare Channel 3 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 8 DMA2IF: DMA Channel 2 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 7 IC8IF: Input Capture Channel 8 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 6 IC7IF: Input Capture Channel 7 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 5 Unimplemented: Read as ‘0’
bit 4 INT1IF: External Interrupt 1 Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 3 CNIF: Input Change Notification Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
     

REGISTER 7-10: IEC0: INTERRUPT ENABLE CONTROL REGISTER 0 

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DMA1IE AD1IE U1TXIE U1RXIE SPI1IE SPI1EIE T3IE

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
T2IE OC2IE IC2IE DMA0IE T1IE OC1IE IC1IE INT0IE

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 DMA1IE: DMA Channel 1 Data Transfer Complete Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 13 AD1IE: ADC1 Conversion Complete Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 12 U1TXIE: UART1 Transmitter Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 11 U1RXIE: UART1 Receiver Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 10 SPI1IE: SPI1 Event Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 9 SPI1EIE: SPI1 Error Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 8 T3IE: Timer3 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 7 T2IE: Timer2 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 6 OC2IE: Output Compare Channel 2 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 5 IC2IE: Input Capture Channel 2 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 4 DMA0IE: DMA Channel 0 Data Transfer Complete Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 3 T1IE: Timer1 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
REGISTER 8-7: DMACS0: DMA CONTROLLER STATUS REGISTER 0 

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
PWCOL7 PWCOL6 PWCOL5 PWCOL4 PWCOL3 PWCOL2 PWCOL1 PWCOL0

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
XWCOL7 XWCOL6 XWCOL5 XWCOL4 XWCOL3 XWCOL2 XWCOL1 XWCOL0

bit 7 bit 0

Legend: C = Clear 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 PWCOL7: Channel 7 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 14 PWCOL6: Channel 6 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 13 PWCOL5: Channel 5 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 12 PWCOL4: Channel 4 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 11 PWCOL3: Channel 3 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 10 PWCOL2: Channel 2 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 9 PWCOL1: Channel 1 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 8 PWCOL0: Channel 0 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 7 XWCOL7: Channel 7 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 6 XWCOL6: Channel 6 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 5 XWCOL5: Channel 5 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 4 XWCOL4: Channel 4 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
REGISTER 11-14: RPINR18: PERIPHERAL PIN SELECT INPUT REGISTER 18

U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — U1CTSR<4:0>

bit 15 bit 8

U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — U1RXR<4:0>

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 15-13 Unimplemented: Read as ‘0’ 
bit 12-8 U1CTSR<4:0>: Assign UART1 Clear to Send (U1CTS) to the corresponding RPn pin

11111 = Input tied to VSS
11001 = Input tied to RP25
•
•
•
00001 = Input tied to RP1
00000 = Input tied to RP0

bit 7-5 Unimplemented: Read as ‘0’ 
bit 4-0 U1RXR<4:0>: Assign UART1 Receive (U1RX) to the corresponding RPn pin

11111 = Input tied to VSS
11001 = Input tied to RP25
•
•
•
00001 = Input tied to RP1
00000 = Input tied to RP0
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
REGISTER 11-19: RPINR23: PERIPHERAL PIN SELECT INPUT REGISTER 23

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-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — SS2R<4:0>

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 15-5 Unimplemented: Read as ‘0’ 
bit 4-0 SS2R<4:0>: Assign SPI2 Slave Select Input (SS2) to the corresponding RPn pin

11111 = Input tied to VSS
11001 = Input tied to RP25
•
•
•
00001 = Input tied to RP1
00000 = Input tied to RP0

REGISTER 11-20: RPINR26: PERIPHERAL PIN SELECT INPUT REGISTER 26(1)

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-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — C1RXR<4:0>

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 15-5 Unimplemented: Read as ‘0’ 
bit 4-0 C1RXR<4:0>: Assign ECAN1 Receive (C1RX) to the corresponding RPn pin

11111 = Input tied to VSS
11001 = Input tied to RP25
•
•
•
00001 = Input tied to RP1
00000 = Input tied to RP0

Note 1: This register is disabled on devices without an ECAN™ module. 
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
     

     

REGISTER 16-11: PxDC1: PWM DUTY CYCLE REGISTER 1 

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDC1<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
PDC1<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 PDC1<15:0>: PWM Duty Cycle 1 Value bits

REGISTER 16-12: P1DC2: PWM DUTY CYCLE REGISTER 2 

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDC2<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
PDC2<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 PDC2<15:0>: PWM Duty Cycle 2 Value bits

REGISTER 16-13: P1DC3: PWM DUTY CYCLE REGISTER 3 

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDC3<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
PDC3<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 PDC3<15:0>: PWM Duty Cycle 3 Value bits
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
REGISTER 17-2: DFLTxCON: DIGITAL FILTER CONTROL REGISTER  

U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0
— — — — — IMV<1:0> CEID

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0
QEOUT QECK<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 15-11 Unimplemented: Read as ‘0’
bit 10-9 IMV<1:0>: Index Match Value bits – These bits allow the user application to specify the state of the 

QEAx and QEBx input pins during an Index pulse when the POSxCNT register is to be reset.
In x4 Quadrature Count Mode:

IMV1 = Required State of Phase B input signal for match on index pulse
IMV0 = Required State of Phase A input signal for match on index pulse

In x4 Quadrature Count Mode:
IMV1 = Selects Phase input signal for Index state match (0 = Phase A, 1 = Phase B)
IMV0 = Required state of the selected Phase input signal for match on index pulse

bit 8 CEID: Count Error Interrupt Disable bit
1 = Interrupts due to count errors are disabled
0 = Interrupts due to count errors are enabled

bit 7 QEOUT: QEAx/QEBx/INDXx Pin Digital Filter Output Enable bit
1 = Digital filter outputs enabled
0 = Digital filter outputs disabled (normal pin operation)

bit 6-4 QECK<2:0>: QEAx/QEBx/INDXx Digital Filter Clock Divide Select bits
111 = 1:256 Clock Divide
110 = 1:128 Clock Divide
101 = 1:64 Clock Divide
100 = 1:32 Clock Divide
011 = 1:16 Clock Divide
010 = 1:4 Clock Divide
001 = 1:2 Clock Divide
000 = 1:1 Clock Divide

bit 3-0 Unimplemented: Read as ‘0’
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
    

REGISTER 18-2: SPIXCON1: SPIx CONTROL REGISTER 1 

U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — DISSCK DISSDO MODE16 SMP CKE(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
SSEN(3) CKP MSTEN SPRE<2:0>(2) PPRE<1:0>(2)

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 15-13 Unimplemented: Read as ‘0’
bit 12 DISSCK: Disable SCKx Pin bit (SPI Master modes only)

1 = Internal SPI clock is disabled, pin functions as I/O
0 = Internal SPI clock is enabled

bit 11 DISSDO: Disable SDOx Pin bit
1 = SDOx pin is not used by module; pin functions as I/O
0 = SDOx pin is controlled by the module

bit 10 MODE16: Word/Byte Communication Select bit
1 = Communication is word-wide (16 bits)
0 = Communication is byte-wide (8 bits)

bit 9 SMP: SPIx Data Input Sample Phase bit
Master mode:
1 = Input data sampled at end of data output time
0 = Input data sampled at middle of data output time
Slave mode:
SMP must be cleared when SPIx is used in Slave mode.

bit 8 CKE: SPIx Clock Edge Select bit(1)

1 = Serial output data changes on transition from active clock state to Idle clock state (see bit 6)
0 = Serial output data changes on transition from Idle clock state to active clock state (see bit 6)

bit 7 SSEN: Slave Select Enable bit (Slave mode)(3)

1 = SSx pin used for Slave mode
0 = SSx pin not used by module. Pin controlled by port function

bit 6 CKP: Clock Polarity Select bit
1 = Idle state for clock is a high level; active state is a low level
0 = Idle state for clock is a low level; active state is a high level

bit 5 MSTEN: Master Mode Enable bit
1 = Master mode
0 = Slave mode

Note 1: This bit is not used in Framed SPI modes. Program this bit to ‘0’ for the Framed SPI modes (FRMEN = 1).
2: Do not set both Primary and Secondary prescalers to a value of 1:1.
3: This bit must be cleared when FRMEN = 1.
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21.6 ECAN Message Buffers
ECAN Message Buffers are part of DMA RAM memory. 
They are not ECAN special function registers. The user 
application must directly write into the DMA RAM area 
that is configured for ECAN Message Buffers. The 
location and size of the buffer area is defined by the 
user application.

BUFFER 21-1: ECAN™ MESSAGE BUFFER WORD 0
U-0 U-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x
— — — SID10 SID9 SID8 SID7 SID6

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
SID5 SID4 SID3 SID2 SID1 SID0 SRR IDE

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 15-13 Unimplemented: Read as ‘0’
bit 12-2 SID<10:0>: Standard Identifier bits
bit 1 SRR: Substitute Remote Request bit

1 = Message will request remote transmission 
0 = Normal message

bit 0 IDE: Extended Identifier bit
1 = Message will transmit extended identifier 
0 = Message will transmit standard identifier

BUFFER 21-2: ECAN™ MESSAGE BUFFER WORD 1
U-0 U-0 U-0 U-0 R/W-x R/W-x R/W-x R/W-x
— — — — EID17 EID16 EID15 EID14

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
EID13 EID12 EID11 EID10 EID9 EID8 EID7 EID6

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 15-12 Unimplemented: Read as ‘0’
bit 11-0 EID<17:6>: Extended Identifier bits
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REGISTER 27-3: PMADDR: PARALLEL PORT ADDRESS 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
ADDR15 CS1 ADDR<13:8>

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
ADDR<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 ADDR15: Parallel Port Destination Address bit
bit 14 CS1: Chip Select 1 bit

1 = Chip select 1 is active
0 = Chip select 1 is inactive

bit 13-0 ADDR13:ADDR0: Parallel Port Destination Address bits

REGISTER 27-4: PMAEN: PARALLEL PORT ENABLE REGISTER

U-0 R/W-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0
— PTEN14 — — — PTEN<10:8>(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
PTEN<7:2>(1) PTEN<1:0>

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 PTEN14: PMCS1 Strobe Enable bit

1 = PMA14 functions as either PMA<14> bit or PMCS1
0 = PMA14 pin functions as port I/O

bit 13-11 Unimplemented: Read as ‘0’
bit 10-2 PTEN<10:2>: PMP Address Port Enable bits(1) 

1 = PMA<10:2> function as PMP address lines
0 = PMA<10:2> function as port I/O

bit 1-0 PTEN<1:0>: PMALH/PMALL Strobe Enable bits
1 = PMA1 and PMA0 function as either PMA<1:0> or PMALH and PMALL
0 = PMA1 and PMA0 pads functions as port I/O

Note 1: Devices with 28 pins do not have PMA<10:2>.
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REGISTER 27-5: PMSTAT: PARALLEL PORT STATUS REGISTER 

R-0 R/W-0, HS U-0 U-0 R-0 R-0 R-0 R-0
IBF IBOV — — IB3F IB2F IB1F IB0F

bit 15 bit 8

R-1 R/W-0, HS U-0 U-0 R-1 R-1 R-1 R-1
OBE OBUF — — OB3E OB2E OB1E OB0E

bit 7 bit 0

Legend: HS = Hardware Set 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 IBF: Input Buffer Full Status bit 
1 = All writable input buffer registers are full
0 = Some or all of the writable input buffer registers are empty

bit 14 IBOV: Input Buffer Overflow Status bit 
1 = A write attempt to a full input byte register occurred (must be cleared in software)
0 = No overflow occurred

bit 13-12 Unimplemented: Read as ‘0’
bit 11-8 IB3F:IB0F: Input Buffer x Status Full bits 

1 = Input buffer contains data that has not been read (reading buffer will clear this bit)
0 = Input buffer does not contain any unread data

bit 7 OBE: Output Buffer Empty Status bit 
1 = All readable output buffer registers are empty
0 = Some or all of the readable output buffer registers are full

bit 6 OBUF: Output Buffer Underflow Status bits 
1 = A read occurred from an empty output byte register (must be cleared in software)
0 = No underflow occurred

bit 5-4 Unimplemented: Read as ‘0’
bit 3-0 OB3E:OB0E Output Buffer x Status Empty bit 

1 = Output buffer is empty (writing data to the buffer will clear this bit)
0 = Output buffer contains data that has not been transmitted
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29 DIV DIV.S Wm,Wn Signed 16/16-bit Integer Divide 1 18 N,Z,C,OV

DIV.SD Wm,Wn Signed 32/16-bit Integer Divide 1 18 N,Z,C,OV

DIV.U Wm,Wn Unsigned 16/16-bit Integer Divide 1 18 N,Z,C,OV

DIV.UD Wm,Wn Unsigned 32/16-bit Integer Divide 1 18 N,Z,C,OV

30 DIVF DIVF            Wm,Wn Signed 16/16-bit Fractional Divide 1 18 N,Z,C,OV

31 DO DO #lit14,Expr Do code to PC + Expr, lit14 + 1 times 2 2 None

DO Wn,Expr Do code to PC + Expr, (Wn) + 1 times 2 2 None

32 ED ED Wm*Wm,Acc,Wx,Wy,Wxd Euclidean Distance (no accumulate) 1 1 OA,OB,OAB,
SA,SB,SAB

33 EDAC EDAC Wm*Wm,Acc,Wx,Wy,Wxd Euclidean Distance 1 1 OA,OB,OAB,
SA,SB,SAB

34 EXCH EXCH Wns,Wnd Swap Wns with Wnd 1 1 None

35 FBCL FBCL Ws,Wnd Find Bit Change from Left (MSb) Side 1 1 C

36 FF1L FF1L Ws,Wnd Find First One from Left (MSb) Side 1 1 C

37 FF1R FF1R Ws,Wnd Find First One from Right (LSb) Side 1 1 C

38 GOTO GOTO Expr Go to address 2 2 None

GOTO Wn Go to indirect 1 2 None

39 INC INC f f = f + 1 1 1 C,DC,N,OV,Z

INC f,WREG WREG = f + 1 1 1 C,DC,N,OV,Z

INC Ws,Wd Wd = Ws + 1 1 1 C,DC,N,OV,Z

40 INC2 INC2 f f = f + 2 1 1 C,DC,N,OV,Z

INC2 f,WREG WREG = f + 2 1 1 C,DC,N,OV,Z

INC2 Ws,Wd Wd = Ws + 2 1 1 C,DC,N,OV,Z

41 IOR IOR f f = f .IOR. WREG 1 1 N,Z

IOR f,WREG WREG = f .IOR. WREG 1 1 N,Z

IOR #lit10,Wn Wd = lit10 .IOR. Wd 1 1 N,Z

IOR Wb,Ws,Wd Wd = Wb .IOR. Ws 1 1 N,Z

IOR Wb,#lit5,Wd Wd = Wb .IOR. lit5 1 1 N,Z

42 LAC LAC Wso,#Slit4,Acc Load Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

43 LNK LNK #lit14 Link Frame Pointer 1 1 None

44 LSR LSR f f = Logical Right Shift f 1 1 C,N,OV,Z

LSR f,WREG WREG = Logical Right Shift f 1 1 C,N,OV,Z

LSR Ws,Wd Wd = Logical Right Shift Ws 1 1 C,N,OV,Z

LSR Wb,Wns,Wnd Wnd = Logical Right Shift Wb by Wns 1 1 N,Z

LSR Wb,#lit5,Wnd Wnd = Logical Right Shift Wb by lit5 1 1 N,Z

45 MAC MAC Wm*Wn,Acc,Wx,Wxd,Wy,Wyd
,
AWB

Multiply and Accumulate 1 1 OA,OB,OAB,
SA,SB,SAB

MAC Wm*Wm,Acc,Wx,Wxd,Wy,Wyd Square and Accumulate 1 1 OA,OB,OAB,
SA,SB,SAB

46 MOV MOV f,Wn Move f to Wn 1 1 None

MOV f Move f to f 1 1 None

MOV f,WREG Move f to WREG 1 1 N,Z

MOV #lit16,Wn Move 16-bit literal to Wn 1 1 None

MOV.b #lit8,Wn Move 8-bit literal to Wn 1 1 None

MOV Wn,f Move Wn to f 1 1 None

MOV Wso,Wdo Move Ws to Wd 1 1 None

MOV WREG,f Move WREG to f 1 1 None

MOV.D        Wns,Wd Move Double from W(ns):W(ns + 1) to Wd 1 2 None

MOV.D        Ws,Wnd Move Double from Ws to W(nd + 1):W(nd) 1 2 None

47 MOVSAC MOVSAC Acc,Wx,Wxd,Wy,Wyd,AWB Prefetch and store accumulator 1 1 None

TABLE 29-2: INSTRUCTION SET OVERVIEW (CONTINUED)   
Base
Instr

#
Assembly
Mnemonic Assembly Syntax Description # of 

Words
# of 

Cycles
Status Flags 

Affected
DS70291G-page  350 © 2007-2012 Microchip Technology Inc.



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
TABLE 31-4: DC TEMPERATURE AND VOLTAGE 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 
No. Symbol Characteristic Min Typ(1) Max Units Conditions

Operating Voltage
DC10 Supply Voltage

VDD 3.0 — 3.6 V Industrial and Extended
DC12 VDR RAM Data Retention Voltage(2) 1.8 — — V —
DC16 VPOR VDD Start Voltage 

to ensure internal  
Power-on Reset signal

— — VSS V —

DC17 SVDD VDD Rise Rate 
to ensure internal 
Power-on Reset signal

0.03 — — V/ms 0-3.0V in 0.1s

Note 1: Data in “Typ” column is at 3.3V, 25°C unless otherwise stated.
2: This is the limit to which VDD may be lowered without losing RAM data.
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TABLE 31-17: PLL CLOCK TIMING SPECIFICATIONS (VDD = 3.0V TO 3.6V)  

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 Min Typ(1) Max Units Conditions

OS50 FPLLI PLL Voltage Controlled  
Oscillator (VCO) Input  
Frequency Range

0.8 — 8 MHz ECPLL, XTPLL modes

OS51 FSYS On-Chip VCO System  
Frequency

100 — 200 MHz —

OS52 TLOCK PLL Start-up Time (Lock Time) 0.9 1.5 3.1 mS —
OS53 DCLK CLKO Stability (Jitter)(2) -3 0.5 3 % Measured over 100 ms 

period
Note 1: Data in “Typ” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only 

and are not tested.
2: 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 = 3%, SPI bit rate clock, (i.e., SCK) is 2 MHz.

SPI SCK Jitter DCLK

32 MHz
2 MHz

--------------------⎝ ⎠
⎛ ⎞

------------------------------ 3%
16

---------- 3%
4

-------- 0.75%= = = =

TABLE 31-18: AC CHARACTERISTICS: INTERNAL RC ACCURACY 

AC CHARACTERISTICS
Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
Operating temperature -40°C ≤ TA ≤ +85°C for industrial 

-40°C ≤  TA ≤  +125°C for Extended

Param 
No. Characteristic Min Typ Max Units Conditions

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

F20 FRC -2 — +2 % -40°C ≤ TA ≤ +85°C VDD = 3.0-3.6V
FRC -5 — +5 % -40°C ≤  TA ≤  +125°C VDD = 3.0-3.6V

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

TABLE 31-19: INTERNAL RC ACCURACY

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

-40°C ≤  TA ≤  +125°C for Extended

Param
No. Characteristic Min Typ Max Units Conditions

LPRC @ 32.768 kHz(1)

F21 LPRC -20 ±6 +20 % -40°C ≤  TA ≤  +85°C VDD = 3.0-3.6V
LPRC -30 — +30 % -40°C ≤  TA ≤  +125°C VDD = 3.0-3.6V

Note 1: Change of LPRC frequency as VDD changes.
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TABLE 31-23: TIMER2 AND TIMER4 EXTERNAL CLOCK TIMING REQUIREMENTS

AC CHARACTERISTICS

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

-40°C ≤ TA ≤ +125°C for Extended 

Param
No. Symbol Characteristic(1) Min Typ Max Units Conditions

TB10 TtxH TxCK High 
Time

Synchronous 
mode

Greater of:
20 or

(TCY + 20)/N

— — ns Must also meet 
parameter TB15 
N = prescale        
value 
(1, 8, 64, 256)

TB11 TtxL TxCK Low 
Time

Synchronous 
mode

Greater of:
20 or

(TCY + 20)/N

— — ns Must also meet 
parameter TB15 
N = prescale        
value 
(1, 8, 64, 256)

TB15 TtxP TxCK 
Input 
Period

Synchronous 
mode

Greater of:
40 or

(2 TCY + 40)/N

— — ns N = prescale        
value 
(1, 8, 64, 256)

TB20 TCKEXTMRL Delay from External TxCK 
Clock Edge to Timer Incre-
ment

0.75 TCY + 40 — 1.75 TCY + 40 ns —

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

TABLE 31-24: TIMER3 AND TIMER5 EXTERNAL CLOCK TIMING REQUIREMENTS

AC CHARACTERISTICS

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

-40°C ≤ TA ≤ +125°C for Extended

Param
No. Symbol Characteristic(1) Min Typ Max Units Conditions

TC10 TtxH TxCK High 
Time

Synchronous TCY + 20 — — ns Must also meet 
parameter TC15

TC11 TtxL TxCK Low 
Time

Synchronous TCY + 20 — — ns Must also meet 
parameter TC15

TC15 TtxP TxCK Input 
Period

Synchronous, 
with prescaler

2 TCY + 40 — — ns —

TC20 TCKEXTMRL Delay from External TxCK 
Clock Edge to Timer 
Increment

0.75 TCY + 40 — 1.75 TCY + 40 ns —

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