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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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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
TABLE 1-1: PINOUT I/O DESCRIPTIONS 

Pin Name Pin
Type

Buffer
Type PPS Description

AN0-AN8 I Analog No Analog input channels. 
CLKI

CLKO

I

O

ST/CMOS

—

No

No

External clock source input. Always associated with OSC1 pin function.
Oscillator crystal output. Connects to crystal or resonator in Crystal 
Oscillator mode. Optionally, functions as CLKO in RC and EC modes. 
Always associated with OSC2 pin function.

OSC1

OSC2

I

I/O

ST/CMOS

—

No

No

Oscillator crystal input. ST buffer when configured in RC mode; CMOS 
otherwise.
Oscillator crystal output. Connects to crystal or resonator in Crystal 
Oscillator mode. Optionally functions as CLKO in RC and EC modes.

SOSCI
SOSCO

I
O

ST/CMOS
—

No
No

32.768 kHz low-power oscillator crystal input; CMOS otherwise.
32.768 kHz low-power oscillator crystal output. 

CN0-CN30 I ST No Change notification inputs. Can be software programmed for internal 
weak pull-ups on all inputs.

IC1-IC2
IC7-IC8

I
I

ST
ST

Yes
Yes

Capture inputs 1/2. 
Capture inputs 7/8.

OCFA
OC1-OC4

I
O

ST
—

Yes
Yes

Compare Fault A input (for Compare Channels 1, 2, 3 and 4).
Compare outputs 1 through 4.

INT0
INT1
INT2

I
I
I

ST
ST
ST

No
Yes
Yes

External interrupt 0.
External interrupt 1.
External interrupt 2.

RA0-RA4
RA7-RA10

I/O
I/O

ST
ST

No
No

PORTA is a bidirectional I/O port.
PORTA is a bidirectional I/O port.

RB0-RB15 I/O ST No PORTB is a bidirectional I/O port.
RC0-RC9 I/O ST No PORTC is a bidirectional I/O port.
T1CK
T2CK
T3CK
T4CK
T5CK

I
I
I
I
I

ST
ST
ST
ST
ST

No
Yes
Yes
Yes
Yes

Timer1 external clock input.
Timer2 external clock input.
Timer3 external clock input.
Timer4 external clock input.
Timer5 external clock input.

U1CTS
U1RTS
U1RX
U1TX

I
O
I
O

ST
—
ST
—

Yes
Yes
Yes
Yes

UART1 clear to send.
UART1 ready to send.
UART1 receive.
UART1 transmit.

U2CTS
U2RTS
U2RX
U2TX

I
O
I
O

ST
—
ST
—

Yes
Yes
Yes
Yes

UART2 clear to send.
UART2 ready to send.
UART2 receive.
UART2 transmit.

SCK1
SDI1
SDO1
SS1

I/O
I
O
I/O

ST
ST
—
ST

Yes
Yes
Yes
Yes

Synchronous serial clock input/output for SPI1.
SPI1 data in.
SPI1 data out.
SPI1 slave synchronization or frame pulse I/O.

SCK2
SDI2
SDO2
SS2

I/O
I
O
I/O

ST
ST
—
ST

Yes
Yes
Yes
Yes

Synchronous serial clock input/output for SPI2.
SPI2 data in.
SPI2 data out.
SPI2 slave synchronization or frame pulse I/O.

SCL1
SDA1
ASCL1
ASDA1

I/O
I/O
I/O
I/O

ST
ST
ST
ST

No
No
No
No

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.

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
© 2007-2012 Microchip Technology Inc. DS70291G-page  13



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
FIGURE 3-2: dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/
X04 PROGRAMMER’S MODEL
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dsPIC
33FJ32M

C
302/304, dsPIC

33FJ64M
C

X02/X04 A
N

D
 dsPIC

33FJ128M
C

X02/X04

DM 0000

DM 0000

DM — — MODE<1:0> 0000

DM QSEL<6:0> 0000

DM 0000

DM 0000

DM 0000

DM 0000

DM — — MODE<1:0> 0000

DM QSEL<6:0> 0000

DM 0000

DM 0000

DM 0000

DM 0000

DM XWCOL3 XWCOL2 XWCOL1 XWCOL0 0000

DM PPST3 PPST2 PPST1 PPST0 0000

DS 0000

TA

Fi Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

Le
A5PAD 03C4 PAD<15:0>

A5CNT 03C6 — — — — — — CNT<9:0>

A6CON 03C8 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

A6REQ 03CA FORCE — — — — — — — — IR

A6STA 03CC STA<15:0>

A6STB 03CE STB<15:0>

A6PAD 03D0 PAD<15:0>

A6CNT 03D2 — — — — — — CNT<9:0>

A7CON 03D4 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

A7REQ 03D6 FORCE — — — — — — — — IR

A7STA 03D8 STA<15:0>

A7STB 03DA STB<15:0>

A7PAD 03DC PAD<15:0>

A7CNT 03DE — — — — — — CNT<9:0>

ACS0 03E0 PWCOL7 PWCOL6 PWCOL5 PWCOL4 PWCOL3 PWCOL2 PWCOL1 PWCOL0 XWCOL7 XWCOL6 XWCOL5 XWCOL4

ACS1 03E2 — — — — LSTCH<3:0> PPST7 PPST6 PPST5 PPST4

ADR 03E4 DSADR<15:0>

BLE 4-20: DMA REGISTER MAP (CONTINUED)

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

gend: — = unimplemented, read as ‘0’.
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dsPIC
33FJ32M

C
302/304, dsPIC

33FJ64M
C

X02/X04 A
N

D
 dsPIC

33FJ128M
C

X02/X04

TA

Fi it 3 Bit 2 Bit 1 Bit 0 All 
Resets

RP — — — — 1F00

RP INT2R<4:0> 001F

RP T2CKR<4:0> 1F1F

RP T4CKR<4:0> 1F1F

RP IC1R<4:0> 1F1F

RP IC7R<4:0> 1F1F

RP OCFAR<4:0> 001F

RP FLTA1R<4:0> 001F

RP FLTA2R<4:0> 001F

RP QEA1R<4:0> 1F1F

RP INDX1R<4:0> 001F

RP QEA2R<4:0> 1F1F

RP INDX2R<4:0> 001F

RP U1RXR<4:0> 1F1F

RP U2RXR<4:0> 1F1F

RP SDI1R<4:0> 1F1F

RP SS1R<4:0> 001F

RP SDI2R<4:0> 1F1F

RP SS2R<4:0> 001F

RP C1RXR<4:0> 001F

Le
No
BLE 4-24: PERIPHERAL PIN SELECT INPUT REGISTER MAP

le 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 B

INR0 0680 — — — INT1R<4:0> — — — —
INR1 0682 — — — — — — — — — — —
INR3 0686 — — — T3CKR<4:0> — — —
INR4 0688 — — — T5CKR<4:0> — — —
INR7 068E — — — IC2R<4:0> — — —
INR10 0694 — — — IC8R<4:0> — — —
INR11 0696 — — — — — — — — — — —
INR12 0698 — — — — — — — — — — —
INR13 069A — — — — — — — — — — —
INR14 069C — — — QEB1R<4:0> — — —
INR15 069E — — — — — — — — — — —
INR16 06A0 — — — QEB2R<4:0> — — —
INR17 06A2 — — — — — — — — — — —
INR18 06A4 — — — U1CTSR<4:0> — — —
INR19 06A6 — — — U2CTSR<4:0> — — —
INR20 06A8 — — — SCK1R<4:0> — — —
INR21 06AA — — — — — — — — — — —
INR22 06AC — — — SCK2R<4:0> — — —
INR23 06AE — — — — — — — — — — —
INR26(1) 06B4 — — — — — — — — — — —
gend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
te 1: This register is present in dsPIC33FJ128MC802/804 and dsPIC33FJ64MC802/804 devices only.



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
7.0 INTERRUPT CONTROLLER

The dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/
X04 and dsPIC33FJ128MCX02/X04 interrupt 
controller reduces the numerous peripheral interrupt 
request signals to a single interrupt request signal to 
the dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/
X04 and dsPIC33FJ128MCX02/X04 CPU. 

The interrupt controller has the following features:

• Up to eight processor exceptions and software 
traps

• Eight user-selectable priority levels
• Interrupt Vector Table (IVT) with up to 118 vectors
• A unique vector for each interrupt or exception 

source
• Fixed priority within a specified user priority level
• Alternate Interrupt Vector Table (AIVT) for debug 

support
• Fixed interrupt entry and return latencies

7.1 Interrupt Vector Table
The Interrupt Vector Table (IVT) shown in Figure 7-1, 
resides in program memory, starting at location 
000004h. The IVT contains 126 vectors consisting of 
eight nonmaskable trap vectors plus up to 118 sources 
of interrupt. In general, each interrupt source has its 
own vector. Each interrupt vector contains a 24-bit wide 
address. The value programmed into each interrupt 
vector location is the starting address of the associated 
Interrupt Service Routine (ISR).

Interrupt vectors are prioritized in terms of their natural 
priority. This priority is linked to their position in the 
vector table. Lower addresses generally have a higher 
natural priority. For example, the interrupt associated 
with vector 0 takes priority over interrupts at any other 
vector address.

The dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/
X04 and dsPIC33FJ128MCX02/X04 devices imple-
ment up to 53 unique interrupts and five nonmaskable 
traps. These are summarized in Table 7-1.

7.1.1 ALTERNATE INTERRUPT VECTOR 
TABLE

The Alternate Interrupt Vector Table (AIVT) is located 
after the IVT, as shown in Figure 7-1. Access to the 
AIVT is provided by the ALTIVT control bit 
(INTCON2<15>). If the ALTIVT bit is set, all interrupt 
and exception processes use the alternate vectors 
instead of the default vectors. The alternate vectors are 
organized in the same manner as the default vectors.

The AIVT supports debugging by providing a means to 
switch between an application and a support 
environment without requiring the interrupt vectors to 
be reprogrammed. This feature also enables switching 
between applications for evaluation of different 
software algorithms at run time. If the AIVT is not 
needed, the AIVT should be programmed with the 
same addresses used in the IVT.

7.2 Reset Sequence
A device Reset is not a true exception because the 
interrupt controller is not involved in the Reset process. 
The dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/
X04 and dsPIC33FJ128MCX02/X04 device clears its 
registers in response to a Reset, which forces the PC 
to zero. The digital signal controller then begins 
program execution at location 0x000000. A GOTO
instruction at the Reset address can redirect program 
execution to the appropriate start-up routine.

Note 1: This data sheet summarizes the features 
of the dsPIC33FJ32MC302/304, 
dsPIC33FJ64MCX02/X04 and 
dsPIC33FJ128MCX02/X04 family of 
devices. It is not intended to be a 
comprehensive reference source. To 
complement the information in this data 
sheet, refer to Section 32. “Interrupts 
(Part III)” (DS70214) of the “dsPIC33F/
PIC24H 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: Any unimplemented or unused vector 
locations in the IVT and AIVT should be 
programmed with the address of a default 
interrupt handler routine that contains a 
RESET instruction.
© 2007-2012 Microchip Technology Inc. DS70291G-page  89
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
TABLE 7-1: INTERRUPT VECTORS 
Vector 

Number IVT Address AIVT Address Interrupt Source

0  0x000004 0x000104 Reserved
1 0x000006 0x000106 Oscillator Failure
2 0x000008 0x000108 Address Error
3 0x00000A 0x00010A Stack Error
4 0x00000C 0x00010C Math Error
5 0x00000E 0x00010E DMA Error

6-7 0x000010-0x000012 0x000110-0x000112 Reserved
8 0x000014 0x000114 INT0 – External Interrupt 0
9 0x000016 0x000116 IC1 – Input Capture 1
10 0x000018 0x000118 OC1 – Output Compare 1
11 0x00001A 0x00011A T1 – Timer1
12 0x00001C 0x00011C DMA0 – DMA Channel 0 
13 0x00001E 0x00011E IC2 – Input Capture 2
14 0x000020 0x000120 OC2 – Output Compare 2
15 0x000022 0x000122 T2 – Timer2
16 0x000024 0x000124 T3 – Timer3
17 0x000026 0x000126 SPI1E – SPI1 Error 
18 0x000028 0x000128 SPI1 – SPI1 Transfer Done
19 0x00002A 0x00012A U1RX – UART1 Receiver
20 0x00002C 0x00012C U1TX – UART1 Transmitter
21 0x00002E 0x00012E ADC1 – ADC 1
22 0x000030 0x000130 DMA1 – DMA Channel 1
23 0x000032 0x000132 Reserved
24 0x000034 0x000134 SI2C1 – I2C1 Slave Events
25 0x000036 0x000136 MI2C1 – I2C1 Master Events
26 0x000038 0x000138 CM – Comparator Interrupt
27 0x00003A 0x00013A Change Notification Interrupt
28 0x00003C 0x00013C INT1 – External Interrupt 1
29 0x00003E 0x00013E Reserved
30  0x000040  0x000140 IC7 – Input Capture 7
31 0x000042 0x000142 IC8 – Input Capture 8
32 0x000044 0x000144 DMA2 – DMA Channel 2
33 0x000046 0x000146 OC3 – Output Compare 3
34 0x000048 0x000148 OC4 – Output Compare 4
35 0x00004A 0x00014A T4 – Timer4
36 0x00004C 0x00014C T5 – Timer5
37 0x00004E 0x00014E INT2 – External Interrupt 2
38 0x000050 0x000150 U2RX – UART2 Receiver
39 0x000052 0x000152 U2TX – UART2 Transmitter
40 0x000054 0x000154 SPI2E – SPI2 Error
41 0x000056 0x000156 SPI2 – SPI2 Transfer Done
42 0x000058 0x000158 C1RX – ECAN1 RX Data Ready
43 0x00005A 0x00015A C1 – ECAN1 Event
44 0x00005C 0x00015C DMA3 – DMA Channel 3

45-52 0x00005E-0x00006C 0x00015E-0x00016C Reserved
53 0x00006E 0x00016E PMP – Parallel Master Port
54 0x000070 0x000170 DMA – DMA Channel 4
© 2007-2012 Microchip Technology Inc. DS70291G-page  91



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
55-64 0x000072-0x000084 0x000172-0x000184 Reserved
65 0x000086 0x000186 PWM1 – PWM1 Period Match
66 0x000088 0x000188 QEI1 – Position Counter Compare

67-68 0x00008A-0x00008C 0x00018A-0x00018C Reserved
69 0x00008E 0x00018E DMA5 – DMA Channel 5
70 0x000090 0x000190 RTCC – Real Time Clock
71 0x000092 0x000192 FLTA1 – PWM1 Fault A
72 0x000094 0x000194 Reserved
73 0x000096 0x000196 U1E – UART1 Error
74 0x000098 0x000198 U2E – UART2 Error
75 0x00009A 0x00019A CRC – CRC Generator Interrupt
76 0x00009C 0x00019C DMA6 – DMA Channel 6
77 0x00009E 0x00019E DMA7 – DMA Channel 7
78 0x0000A0 0x0001A0 C1TX – ECAN1 TX Data Request

79-80 0x0000A2-0x0000A4 0x0001A2-0x0001A4 Reserved
81 0x0000A6 0x0001A6 PWM2 – PWM2 Period Match
82 0x0000A8 0x0001A8 FLTA2 – PWM2 Fault A
83 0x0000AA 0x0001AA QEI2 – Position Counter Compare

84-85 0x0000AC-0x0000AE 0x0001AC-0x0001AE Reserved
86 0x0000B0 0x0001B0 DAC1R – DAC1 Right Data Request
87 0x0000B2 0x0001B2 DAC1L – DAC1 Left Data Request

88-126 0x0000B4-0x0000FE 0x0001B4-0x0001FE Reserved

TABLE 7-1: INTERRUPT VECTORS (CONTINUED)
Vector 

Number IVT Address AIVT Address Interrupt Source
DS70291G-page  92 © 2007-2012 Microchip Technology Inc.



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
     

REGISTER 7-8: IFS3: INTERRUPT FLAG STATUS REGISTER 3 

R/W-0 R/W-0 R/W-0 U-0 U-0 R/W-0 R/W-0 U-0
FLTA1IF RTCIF DMA5IF — — QEI1IF PWM1IF —

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-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 FLTA1IF: PWM1 Fault A Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 14 RTCIF: Real-Time Clock and Calendar Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 13 DMA5IF: DMA Channel 5 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 12-11 Unimplemented: Read as ‘0’
bit 10 QEI1IF: QEI1 Event Interrupt Flag Status bit

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

bit 9 PWM1IF: PWM1 Event Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 8-0 Unimplemented: Read as ‘0’
© 2007-2012 Microchip Technology Inc. DS70291G-page  103



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
    

REGISTER 7-28: IPC16: INTERRUPT PRIORITY CONTROL REGISTER 16 

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— CRCIP<2:0> — U2EIP<2:0>

bit 15 bit 8

U-0 R/W-1 R/W-0 R/W-0 U-0 U-0 U-0 U-0
— U1EIP<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 Unimplemented: Read as ‘0’
bit 14-12 CRCIP<2:0>: CRC Generator Error Interrupt Flag Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 11 Unimplemented: Read as ‘0’
bit 10-8 U2EIP<2:0>: UART2 Error Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 7 Unimplemented: Read as ‘0’
bit 6-4 U1EIP<2:0>: UART1 Error Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 3-0 Unimplemented: Read as ‘0’
© 2007-2012 Microchip Technology Inc. DS70291G-page  125



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
bit 2 Unimplemented: Read as ‘0’
bit 1 C1MD: ECAN1 Module Disable bit

1 = ECAN1 module is disabled
0 = ECAN1 module is enabled

bit 0 AD1MD: ADC1 Module Disable bit
1 = ADC1 module is disabled
0 = ADC1 module is enabled

REGISTER 10-1: PMD1: PERIPHERAL MODULE DISABLE CONTROL REGISTER 1 (CONTINUED)
© 2007-2012 Microchip Technology Inc. DS70291G-page  159



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
15.1 Output Compare Modes
Configure the Output Compare modes by setting the 
appropriate Output Compare Mode bits (OCM<2:0>) in 
the Output Compare Control register (OCxCON<2:0>).
Table 15-1 lists the different bit settings for the Output 
Compare modes. Figure 15-2 illustrates the output 
compare operation for various modes. The user 
application must disable the associated timer when 
writing to the output compare control registers to avoid 
malfunctions.

TABLE 15-1: OUTPUT COMPARE MODES

FIGURE 15-2: OUTPUT COMPARE OPERATION

Note 1: Only OC1 and OC2 can trigger a DMA 
data transfer.

2: See Section 13. “Output Compare”
(DS70209) in the “dsPIC33F/PIC24H 
Family Reference Manual” for OCxR and 
OCxRS register restrictions.

OCM<2:0> Mode OCx Pin Initial State OCx Interrupt Generation
000 Module Disabled Controlled by GPIO register —
001 Active-Low One-Shot 0 OCx Rising edge 
010 Active-High One-Shot 1 OCx Falling edge
011 Toggle Mode Current output is maintained OCx Rising and Falling edge
100 Delayed One-Shot 0 OCx Falling edge
101 Continuous Pulse mode 0 OCx Falling edge
110 PWM mode without fault 

protection
0, if OCxR is zero
1, if OCxR is non-zero

No interrupt

111 PWM mode with fault protection 0, if OCxR is zero
1, if OCxR is non-zero

OCFA Falling edge for OC1 to OC4

OCxRS

TMRy
OCxR

Timer is reset on
period match

Continuous Pulse Mode
(OCM = 101)

PWM Mode
(OCM = 110 or 111)

Active Low One-Shot
(OCM = 001)

Active High One-Shot
(OCM = 010)

Toggle Mode
(OCM = 011)

Delayed One-Shot
(OCM = 100)

Output Compare 
Mode enabled
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REGISTER 16-9: PxFLTACON: FAULT A CONTROL REGISTER(1)  

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — FAOV3H FAOV3L FAOV2H FAOV2L FAOV1H FAOV1L

bit 15 bit 8

R/W-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0
FLTAM — — — — FAEN3 FAEN2 FAEN1

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 FAOVxH<3:1>:FAOVxL<3:1>: Fault Input A PWM Override Value bits

1 = The PWM output pin is driven active on an external Fault input event
0 = The PWM output pin is driven inactive on an external Fault input event

bit 7 FLTAM: Fault A Mode bit
1 = The Fault A input pin functions in the Cycle-by-Cycle mode
0 = The Fault A input pin latches all control pins to the programmed states in PxFLTACON<13:8>

bit 6-3 Unimplemented: Read as ‘0’
bit 2 FAEN3: Fault Input A Enable bit

1 = PWMxH3/PWMxL3 pin pair is controlled by Fault Input A
0 = PWMxH3/PWMxL3 pin pair is not controlled by Fault Input A

bit 1 FAEN2: Fault Input A Enable bit
1 = PWMxH2/PWMxL2 pin pair is controlled by Fault Input A
0 = PWMxH2/PWMxL2 pin pair is not controlled by Fault Input A

bit 0 FAEN1: Fault Input A Enable bit
1 = PWMxH1/PWMxL1 pin pair is controlled by Fault Input A
0 = PWMxH1/PWMxL1 pin pair is not controlled by Fault Input A

Note 1: PWM2 supports only one PWM I/O pin pair.
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REGISTER 16-10: PxOVDCON: OVERRIDE CONTROL REGISTER(1) 

U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — POVD3H POVD3L POVD2H POVD2L POVD1H POVD1L

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
— — POUT3H POUT3L POUT2H POUT2L POUT1H POUT1L

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 POVDxH<3:1>:POVDxL<3:1>: PWM Output Override bits

1 = Output on PWMx I/O pin is controlled by the PWM generator
0 = Output on PWMx I/O pin is controlled by the value in the corresponding POUTxH:POUTxL bit

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 POUTxH<3:1>:POUTxL<3:1>: PWM Manual Output bits

1 = PWMx I/O pin is driven active when the corresponding POVDxH:POVDxL bit is cleared
0 = PWMx I/O pin is driven inactive when the corresponding POVDxH:POVDxL bit is cleared

Note 1: PWM2 supports only one PWM I/O pin pair.
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REGISTER 21-4: CiFCTRL: ECAN™ FIFO CONTROL REGISTER
R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0

DMABS<2:0> — — — — —
bit 15 bit 8

U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — FSA<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 DMABS<2:0>: DMA Buffer Size bits 
111 = Reserved
110 = 32 buffers in DMA RAM
101 = 24 buffers in DMA RAM
100 = 16 buffers in DMA RAM
011 = 12 buffers in DMA RAM
010 = 8 buffers in DMA RAM
001 = 6 buffers in DMA RAM
000 = 4 buffers in DMA RAM

bit 12-5 Unimplemented: Read as ‘0’
bit 4-0 FSA<4:0>: FIFO Area Starts with Buffer bits

11111 = Read buffer RB31 
11110 = Read buffer RB30 
•
•
•
00001 = TX/RX buffer TRB1
00000 = TX/RX buffer TRB0
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REGISTER 24-2: CVRCON: COMPARATOR VOLTAGE REFERENCE CONTROL REGISTER  

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
— — — — — — — —

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
CVREN CVROE CVRR CVRSS CVR<3:0>

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-8 Unimplemented: Read as ‘0’
bit 7 CVREN: Comparator Voltage Reference Enable bit

1 = CVREF circuit powered on
0 = CVREF circuit powered down

bit 6 CVROE: Comparator VREF Output Enable bit
1 = CVREF voltage level is output on CVREF pin
0 = CVREF voltage level is disconnected from CVREF pin

bit 5 CVRR: Comparator VREF Range Selection bit
1 = CVRSRC range should be 0 to 0.625 CVRSRC with CVRSRC/24 step size 
0 = CVRSRC range should be 0.25 to 0.719 CVRSRC with CVRSRC/32 step size

bit 4 CVRSS: Comparator VREF Source Selection bit
1 = Comparator reference source CVRSRC = VREF+ – VREF- 
0 = Comparator reference source CVRSRC = AVDD – AVSS

bit 3-0 CVR<3:0>: Comparator VREF Value Selection 0 ≤ CVR<3:0> ≤ 15 bits
When CVRR = 1:
CVREF = (CVR<3:0>/ 24) •  (CVRSRC)
When CVRR = 0:
CVREF = 1/4 •  (CVRSRC) + (CVR<3:0>/32) •  (CVRSRC)
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REGISTER 27-6: PADCFG1: PAD CONFIGURATION CONTROL REGISTER

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 U-0 U-0 U-0 R/W-0 R/W-0
— — — — — — RTSECSEL(1) PMPTTL

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 15-2 Unimplemented: Read as ‘0’
bit 1 RTSECSEL: RTCC Seconds Clock Output Select bit(1) 

1 = RTCC seconds clock is selected for the RTCC pin
0 = RTCC alarm pulse is selected for the RTCC pin

bit 0 PMPTTL: PMP Module TTL Input Buffer Select bit 
1 = PMP module uses TTL input buffers
0 = PMP module uses Schmitt Trigger input buffers

Note 1: To enable the actual RTCC output, the RTCOE bit (RCFGCAL) needs to be set.
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28.5 JTAG Interface
The dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/
X04 and dsPIC33FJ128MCX02/X04 devices 
implement a JTAG interface, which supports boundary 
scan device testing, as well as in-circuit programming. 
Detailed information on this interface is provided in 
future revisions of the document.

28.6  In-Circuit Serial Programming
The dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/
X04 and dsPIC33FJ128MCX02/X04 devices can be 
serially programmed while in the end application circuit. 
This is done with two lines for clock and data and three 
other lines for power, ground and the programming 
sequence. Serial programming allows customers to 
manufacture boards with unprogrammed devices and 
then program the digital signal controller just before 
shipping the product. Serial programming also allows 
the most recent firmware or a custom firmware to be 
programmed. Refer to the “dsPIC33F/PIC24H Flash 
Programming Specification” (DS70152) for details 
about In-Circuit Serial Programming (ICSP).

Any of the three pairs of programming clock/data pins 
can be used: 

• PGEC1 and PGED1
• PGEC2 and PGED2 
• PGEC3 and PGED3

28.7 In-Circuit Debugger
When MPLAB® ICD 3 is selected as a debugger, the 
in-circuit debugging functionality is enabled. This 
function allows simple debugging functions when used 
with MPLAB IDE. Debugging functionality is controlled 
through the PGECx (Emulation/Debug Clock) and 
PGEDx (Emulation/Debug Data) pin functions. 

Any of the three pairs of debugging clock/data pins can 
be used: 

• PGEC1 and PGED1
• PGEC2 and PGED2 
• PGEC3 and PGED3

To use the in-circuit debugger function of the device, 
the design must implement ICSP connections to 
MCLR, VDD, VSS, PGC, PGD and the PGECx/PGEDx
pin pair. In addition, when the feature is enabled, some 
of the resources are not available for general use. 
These resources include the first 80 bytes of data RAM 
and two I/O pins.

28.8 Code Protection and CodeGuard 
Security

The dsPIC33FJ64MCX02/X04 and 
dsPIC33FJ128MCX02/X04 devices offer advanced 
implementation of CodeGuard Security that supports
BS, SS and GS while, the dsPIC33FJ32MC302/304 
devices offer the intermediate level of CodeGuard 
Security that supports only BS and GS. CodeGuard 
Security enables multiple parties to securely share 
resources (memory, interrupts and peripherals) on a 
single chip. This feature helps protect individual 
Intellectual Property in collaborative system designs.

When coupled with software encryption libraries, 
CodeGuard Security can be used to securely update 
Flash even when multiple IPs reside on the single chip. 
The code protection features vary depending on the 
actual dsPIC33F implemented. The following sections 
provide an overview of these features.

Secure segment and RAM protection is implemented 
on the dsPIC33FJ64MCX02/X04 and 
dsPIC33FJ128MCX02/X04 devices. The 
dsPIC33FJ32MC302/304 devices do not support 
secure segment and RAM protection.

Note: Refer to Section 24. “Programming and 
Diagnostics” (DS70207) of the 
dsPIC33F/PIC24H Family Reference 
Manual for further information on usage, 
configuration and operation of the JTAG 
interface.

Note: Refer to Section 23. “CodeGuard™ 
Security” (DS70199) of the “dsPIC33F/
PIC24H Family Reference Manual” for 
further information on usage, 
configuration and operation of 
CodeGuard Security.
© 2007-2012 Microchip Technology Inc. DS70291G-page  341



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04
31.0 ELECTRICAL CHARACTERISTICS
This section provides an overview of dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 and dsPIC33FJ128MCX02/
X04 electrical characteristics. Additional information will be provided in future revisions of this document as it becomes 
available. 

Absolute maximum ratings for the dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 and dsPIC33FJ128MCX02/
X04 family are listed below. Exposure to these maximum rating conditions for extended periods may affect device 
reliability. Functional operation of the device at these or any other conditions above the parameters indicated in the 
operation listings of this specification is not implied.

Absolute Maximum Ratings(1) 
Ambient temperature under bias............................................................................................................ .-40°C to +125°C
Storage temperature ..............................................................................................................................  -65°C to +160°C
Voltage on VDD with respect to VSS .........................................................................................................  -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant with respect to VSS(4) .................................................... -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to VSS when VDD ≥ 3.0V(4) ..................................................  -0.3V to +5.6V
Voltage on any 5V tolerant pin with respect to Vss when VDD < 3.0V(4)...................................................... -0.3V to 3.6V
Maximum current out of VSS pin ...........................................................................................................................300 mA
Maximum current into VDD pin(2)...........................................................................................................................250 mA
Maximum current sourced/sunk by any 2x I/O pin(3) ................................................................................................8 mA
Maximum current sourced/sunk by any 4x I/O pin(3) ..............................................................................................15 mA
Maximum current sourced/sunk by any 8x I/O pin(3) ..............................................................................................25 mA
Maximum current sunk by all ports .......................................................................................................................200 mA
Maximum current sourced by all ports(2)...............................................................................................................200 mA
    

Note 1: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. This is a stress rating only, and functional operation of the device at those or any other conditions 
above those indicated in the operation listings of this specification is not implied. Exposure to maximum 
rating conditions for extended periods may affect device reliability.

2: Maximum allowable current is a function of device maximum power dissipation (see Table 31-2).

3: Exceptions are CLKOUT, which is able to sink/source 25 mA, and the VREF+, VREF-, SCLx, SDAx, PGECx 
and PGEDx pins, which are able to sink/source 12 mA.

4: See the “Pin Diagrams” section for 5V tolerant pins.
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FIGURE 31-24: I2Cx BUS START/STOP BITS TIMING CHARACTERISTICS (SLAVE MODE)   

 

FIGURE 31-25: I2Cx BUS DATA TIMING CHARACTERISTICS (SLAVE MODE)   
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