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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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dsPIC33FJXXXGPX06/X08/X10
High-Performance, 16-Bit Digital Signal Controllers
Operating Range:
• Up to 40 MIPS operation (at 3.0-3.6V): 

- Industrial temperature range 
(-40°C to +85°C)

High-Performance DSC CPU:
• Modified Harvard architecture
• C compiler optimized instruction set
• 16-bit wide data path
• 24-bit wide instructions
• Linear program memory addressing up to 4M 

instruction words
• Linear data memory addressing up to 64 Kbytes
• 83 base instructions: mostly 1 word/1 cycle
• Sixteen 16-bit General Purpose Registers
• Two 40-bit accumulators:

- With rounding and saturation options
• Flexible and powerful addressing modes:

- Indirect, Modulo and Bit-Reversed
• Software stack
• 16 x 16 fractional/integer multiply operations
• 32/16 and 16/16 divide operations
• Single-cycle multiply and accumulate:

- Accumulator write back for DSP operations
- Dual data fetch

• Up to ±16-bit shifts for up to 40-bit data

Direct Memory Access (DMA):
• 8-channel hardware DMA:
• 2 Kbytes dual ported DMA buffer area 

(DMA RAM) to store data transferred via DMA:
- Allows data transfer between RAM and a 

peripheral while CPU is executing code 
(no cycle stealing)

• Most peripherals support DMA

Interrupt Controller:
• 5-cycle latency
• Up to 63 available interrupt sources
• Up to five external interrupts
• Seven programmable priority levels
• Five processor exceptions

Digital I/O:
• Up to 85 programmable digital I/O pins
• Wake-up/Interrupt-on-Change on up to 24 pins
• Output pins can drive from 3.0V to 3.6V
• All digital input pins are 5V tolerant
• 4 mA sink on all I/O pins

On-Chip Flash and SRAM:
• Flash program memory, up to 256 Kbytes
• Data SRAM, up to 30 Kbytes (includes 2 Kbytes 

of DMA RAM): 

System Management:
• Flexible clock options:

- External, crystal, resonator, internal RC
- Fully integrated PLL
- Extremely low jitter PLL

• Power-up Timer
• Oscillator Start-up Timer/Stabilizer
• Watchdog Timer with its own RC oscillator
• Fail-Safe Clock Monitor
• Reset by multiple sources

Power Management:
• On-chip 2.5V voltage regulator
• Switch between clock sources in real time
• Idle, Sleep and Doze modes with fast wake-up

Timers/Capture/Compare/PWM:
• Timer/Counters, up to nine 16-bit timers:

- Can pair up to make four 32-bit timers
- 1 timer runs as Real-Time Clock with external 

32.768 kHz oscillator
- Programmable prescaler

• Input Capture (up to eight channels):
- Capture on up, down or both edges
- 16-bit capture input functions
- 4-deep FIFO on each capture

• Output Compare (up to eight channels):
- Single or Dual 16-Bit Compare mode
- 16-bit Glitchless PWM mode
© 2009 Microchip Technology Inc. DS70286C-page 1



dsPIC33FJXXXGPX06/X08/X10
1.0 DEVICE OVERVIEW

This document contains device specific information for
the following devices:

• dsPIC33FJ64GP206
• dsPIC33FJ64GP306
• dsPIC33FJ64GP310
• dsPIC33FJ64GP706
• dsPIC33FJ64GP708
• dsPIC33FJ64GP710
• dsPIC33FJ128GP206
• dsPIC33FJ128GP306
• dsPIC33FJ128GP310
• dsPIC33FJ128GP706
• dsPIC33FJ128GP708
• dsPIC33FJ128GP710
• dsPIC33FJ256GP506
• dsPIC33FJ256GP510
• dsPIC33FJ256GP710

The dsPIC33FJXXXGPX06/X08/X10 General Purpose
Family of device includes devices with a wide range of
pin counts (64, 80 and 100), different program memory
sizes (64 Kbytes, 128 Kbytes and 256 Kbytes) and
different RAM sizes (8 Kbytes, 16 Kbytes and
30 Kbytes).

This feature makes the family suitable for a wide variety
of high-performance digital signal control applications.
The device is pin compatible with the PIC24H family of
devices, and also share a very high degree of
compatibility with the dsPIC30F family devices. This
allows for easy migration between device families as may
be necessitated by the specific functionality,
computational resource and system cost requirements of
the application.

The dsPIC33FJXXXGPX06/X08/X10 device family
employs a powerful 16-bit architecture that seamlessly
integrates the control features of a Microcontroller
(MCU) with the computational capabilities of a Digital
Signal Processor (DSP). The resulting functionality is
ideal for applications that rely on high-speed, repetitive
computations, as well as control.

The DSP engine, dual 40-bit accumulators, hardware
support for division operations, barrel shifter, 17 x 17
multiplier, a large array of 16-bit working registers and
a wide variety of data addressing modes, together
provide the dsPIC33FJXXXGPX06/X08/X10 Central
Processing Unit (CPU) with extensive mathematical
processing capability. Flexible and deterministic
interrupt handling, coupled with a powerful array of
peripherals, renders the
dsPIC33FJXXXGPX06/X08/X10 devices suitable for
control applications. Further, Direct Memory Access
(DMA) enables overhead-free transfer of data between
several peripherals and a dedicated DMA RAM.
Reliable, field programmable Flash program memory
ensures scalability of applications that use
dsPIC33FJXXXGPX06/X08/X10 devices.

Figure 1-1 illustrates a general block diagram of the
various core and peripheral modules in the
dsPIC33FJXXXGPX06/X08/X10 family of devices.
Table 1-1 provides the functions of the various pins
illustrated in the pinout diagrams.

Note: This data sheet summarizes the features
of the dsPIC33FJXXXGPX06/X08/X10
family of devices. However, it is not
intended to be a comprehensive reference
source. To complement the information in
this data sheet, refer to the latest family
reference sections of the “dsPIC33F
Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com).
© 2009 Microchip Technology Inc. DS70286C-page 13
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Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

— — MODE<1:0> 0000

IRQSEL<6:0> 0000

0000

0000

0000

0000

— — MODE<1:0> 0000

IRQSEL<6:0> 0000

0000

0000

0000

0000

— — MODE<1:0> 0000

IRQSEL<6:0> 0000

0000

0000

0000

0000

— — MODE<1:0> 0000

IRQSEL<6:0> 0000

0000

0000

0000

0000

— — MODE<1:0> 0000

IRQSEL<6:0> 0000

0000

0000

0000

0000

— — MODE<1:0> 0000

IRQSEL<6:0> 0000

0000

0000

0000
TABLE 4-17: DMA REGISTER MAP

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

DMA0CON 0380 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

DMA0REQ 0382 FORCE — — — — — — — —

DMA0STA 0384 STA<15:0>

DMA0STB 0386 STB<15:0>

DMA0PAD 0388 PAD<15:0>

DMA0CNT 038A — — — — — — CNT<9:0>

DMA1CON 038C CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

DMA1REQ 038E FORCE — — — — — — — —

DMA1STA 0390 STA<15:0>

DMA1STB 0392 STB<15:0>

DMA1PAD 0394 PAD<15:0>

DMA1CNT 0396 — — — — — — CNT<9:0>

DMA2CON 0398 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

DMA2REQ 039A FORCE — — — — — — — —

DMA2STA 039C STA<15:0>

DMA2STB 039E STB<15:0>

DMA2PAD 03A0 PAD<15:0>

DMA2CNT 03A2 — — — — — — CNT<9:0>

DMA3CON 03A4 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

DMA3REQ 03A6 FORCE — — — — — — — —

DMA3STA 03A8 STA<15:0>

DMA3STB 03AA STB<15:0>

DMA3PAD 03AC PAD<15:0>

DMA3CNT 03AE — — — — — — CNT<9:0>

DMA4CON 03B0 CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

DMA4REQ 03B2 FORCE — — — — — — — —

DMA4STA 03B4 STA<15:0>

DMA4STB 03B6 STB<15:0>

DMA4PAD 03B8 PAD<15:0>

DMA4CNT 03BA — — — — — — CNT<9:0>

DMA5CON 03BC CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0>

DMA5REQ 03BE FORCE — — — — — — — —

DMA5STA 03C0 STA<15:0>

DMA5STB 03C2 STB<15:0>

DMA5PAD 03C4 PAD<15:0>

Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TA 710 DEVICES ONLY

F it 3 Bit 2 Bit 1 Bit 0 All 
Resets

C1B F0BP<3:0> 0000

C1B F4BP<3:0> 0000

C1B F8BP<3:0> 0000

C1B F12BP<3:0> 0000

C1R IDE — EID<17:16> xxxx

C1R xxxx

C1R IDE — EID<17:16> xxxx

C1R xxxx

C1R IDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

C1R XIDE — EID<17:16> xxxx

C1R xxxx

Leg
BLE 4-20: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN = 1 FOR dsPIC33FJXXXGP506/510/706/708/

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 B

0400-
041E

See definition when WIN = x

UFPNT1 0420 F3BP<3:0> F2BP<3:0> F1BP<3:0>

UFPNT2 0422 F7BP<3:0> F6BP<3:0> F5BP<3:0>

UFPNT3 0424 F11BP<3:0> F10BP<3:0> F9BP<3:0>

UFPNT4 0426 F15BP<3:0> F14BP<3:0> F13BP<3:0>

XM0SID 0430 SID<10:3> SID<2:0> — M

XM0EID 0432 EID<15:8> EID<7:0>

XM1SID 0434 SID<10:3> SID<2:0> — M

XM1EID 0436 EID<15:8> EID<7:0>

XM2SID 0438 SID<10:3> SID<2:0> — M

XM2EID 043A EID<15:8> EID<7:0>

XF0SID 0440 SID<10:3> SID<2:0> — E

XF0EID 0442 EID<15:8> EID<7:0>

XF1SID 0444 SID<10:3> SID<2:0> — E

XF1EID 0446 EID<15:8> EID<7:0>

XF2SID 0448 SID<10:3> SID<2:0> — E

XF2EID 044A EID<15:8> EID<7:0>

XF3SID 044C SID<10:3> SID<2:0> — E

XF3EID 044E EID<15:8> EID<7:0>

XF4SID 0450 SID<10:3> SID<2:0> — E

XF4EID 0452 EID<15:8> EID<7:0>

XF5SID 0454 SID<10:3> SID<2:0> — E

XF5EID 0456 EID<15:8> EID<7:0>

XF6SID 0458 SID<10:3> SID<2:0> — E

XF6EID 045A EID<15:8> EID<7:0>

XF7SID 045C SID<10:3> SID<2:0> — E

XF7EID 045E EID<15:8> EID<7:0>

XF8SID 0460 SID<10:3> SID<2:0> — E

XF8EID 0462 EID<15:8> EID<7:0>

XF9SID 0464 SID<10:3> SID<2:0> — E

XF9EID 0466 EID<15:8> EID<7:0>

XF10SID 0468 SID<10:3> SID<2:0> — E

XF10EID 046A EID<15:8> EID<7:0>

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

Fil it 3 Bit 2 Bit 1 Bit 0 All 
Resets

TRI ISC3 TRISC2 TRISC1 — F01E

PO C3 RC2 RC1 — xxxx

LAT TC3 LATC2 LATC1 — xxxx

Leg
No

TA

Fil Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

TRI RISD3 TRISD2 TRISD1 TRISD0 FFFF

PO RD3 RD2 RD1 RD0 xxxx

LAT ATD3 LATD2 LATD1 LATD0 xxxx

OD DCD3 ODCD2 ODCD1 ODCD0 0000

Leg
No

TA

Fil it 3 Bit 2 Bit 1 Bit 0 All 
Resets

TRI ISE3 TRISE2 TRISE1 TRISE0 00FF

PO E3 RE2 RE1 RE0 xxxx

LAT TE3 LATE2 LATE1 LATE0 xxxx

Leg
No

TA
Fil it 3 Bit 2 Bit 1 Bit 0 All Resets

TRI ISF3 TRISF2 TRISF1 TRISF0 31FF

PO F3 RF2 RF1 RF0 xxxx

LAT TF3 LATF2 LATF1 LATF0 xxxx

OD CF3 ODCF2 ODCF1 ODCF0 0000

Leg
No
BLE 4-27: PORTC REGISTER MAP(1)

e 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

SC 02CC TRISC15 TRISC14 TRISC13 TRISC12 — — — — — — — TRISC4 TR

RTC 02CE RC15 RC14 RC13 RC12 — — — — — — — RC4 R

C 02D0 LATC15 LATC14 LATC13 LATC12 — — — — — — — LATC4 LA

end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
te 1: The actual set of I/O port pins varies from one device to another. Please refer to the corresponding pinout diagrams.

BLE 4-28: PORTD REGISTER MAP(1)

e 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

SD 02D2 TRISD15 TRISD14 TRISD13 TRISD12 TRISD11 TRISD10 TRISD9 TRISD8 TRISD7 TRISD6 TRISD5 TRISD4 T

RTD 02D4 RD15 RD14 RD13 RD12 RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4

D 02D6 LATD15 LATD14 LATD13 LATD12 LATD11 LATD10 LATD9 LATD8 LATD7 LATD6 LATD5 LATD4 L

CD 06D2 ODCD15 ODCD14 ODCD13 ODCD12 ODCD11 ODCD10 ODCD9 ODCD8 ODCD7 ODCD6 ODCD5 ODCD4 O

end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
te 1: The actual set of I/O port pins varies from one device to another. Please refer to the corresponding pinout diagrams.

BLE 4-29: PORTE REGISTER MAP(1)

e 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

SE 02D8 — — — — — — — — TRISE7 TRISE6 TRISE5 TRISE4 TR

RTE 02DA — — — — — — — — RE7 RE6 RE5 RE4 R

E 02DC — — — — — — — — LATE7 LATE6 LATE5 LATE4 LA

end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
te 1: The actual set of I/O port pins varies from one device to another. Please refer to the corresponding pinout diagrams.

BLE 4-30: PORTF REGISTER MAP(1)

e 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

SF 02DE — — TRISF13 TRISF12 — — — TRISF8 TRISF7 TRISF6 TRISF5 TRISF4 TR

RTF 02E0 — — RF13 RF12 — — — RF8 RF7 RF6 RF5 RF4 R

F 02E2 — — LATF13 LATF12 — — — LATF8 LATF7 LATF6 LATF5 LATF4 LA

CF 06DE — — ODCF13 ODCF12 — — — ODCF8 ODCF7 ODCF6 ODCF5 ODCF4 OD

end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
te 1: The actual set of I/O port pins varies from one device to another. Please refer to the corresponding pinout diagrams.



dsPIC33FJXXXGPX06/X08/X10

can operate on any W register pointer. However, it is not
advisable to use W14 or W15 for Modulo Addressing
since these two registers are used as the Stack Frame
Pointer and Stack Pointer, respectively. 

In general, any particular circular buffer can only be
configured to operate in one direction as there are
certain restrictions on the buffer start address (for incre-
menting buffers), or end address (for decrementing
buffers), based upon the direction of the buffer. 

The only exception to the usage restrictions is for
buffers which have a power-of-2 length. As these
buffers satisfy the start and end address criteria, they
may operate in a bidirectional mode (i.e., address
boundary checks will be performed on both the lower
and upper address boundaries).

4.4.1 START AND END ADDRESS
The Modulo Addressing scheme requires that a starting
and ending address be specified and loaded into the
16-bit Modulo Buffer Address registers: XMODSRT,
XMODEND, YMODSRT and YMODEND (see
Table 4-1).

The length of a circular buffer is not directly specified. It
is determined by the difference between the
corresponding start and end addresses. The maximum
possible length of the circular buffer is 32K words
(64 Kbytes).

4.4.2 W ADDRESS REGISTER 
SELECTION

The Modulo and Bit-Reversed Addressing Control
register, MODCON<15:0>, contains enable flags as well
as a W register field to specify the W Address registers.
The XWM and YWM fields select which registers will
operate with Modulo Addressing. If XWM = 15, X RAGU
and X WAGU Modulo Addressing is disabled. Similarly, if
YWM = 15, Y AGU Modulo Addressing is disabled.

The X Address Space Pointer W register (XWM), to
which Modulo Addressing is to be applied, is stored in
MODCON<3:0> (see Table 4-1). Modulo Addressing is
enabled for X data space when XWM is set to any value
other than ‘15’ and the XMODEN bit is set at
MODCON<15>.

The Y Address Space Pointer W register (YWM) to
which Modulo Addressing is to be applied is stored in
MODCON<7:4>. Modulo Addressing is enabled for Y
data space when YWM is set to any value other than
‘15’ and the YMODEN bit is set at MODCON<14>.

FIGURE 4-7: MODULO ADDRESSING OPERATION EXAMPLE

Note: Y space Modulo Addressing EA
calculations assume word sized data (LSb
of every EA is always clear). 

0x1100

0x1163

Start Addr = 0x1100
End Addr = 0x1163
Length = 0x0032 words

Byte
Address MOV #0x1100, W0

MOV W0, XMODSRT ;set modulo start address
MOV #0x1163, W0
MOV W0, MODEND ;set modulo end address
MOV #0x8001, W0
MOV W0, MODCON ;enable W1, X AGU for modulo

MOV #0x0000, W0 ;W0 holds buffer fill value

MOV #0x1110, W1 ;point W1 to buffer

DO AGAIN, #0x31 ;fill the 50 buffer locations
MOV W0, [W1++] ;fill the next location
AGAIN: INC  W0, W0 ;increment the fill value
© 2009 Microchip Technology Inc. DS70286C-page 63
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REGISTER 7-7: IFS2: INTERRUPT FLAG STATUS REGISTER 2

R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
T6IF DMA4IF — OC8IF OC7IF OC6IF OC5IF IC6IF

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
IC5IF IC4IF IC3IF DMA3IF C1IF C1RXIF SPI2IF SPI2EIF

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 T6IF: Timer6 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 14 DMA4IF: DMA Channel 4 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 13 Unimplemented: Read as ‘0’
bit 12 OC8IF: Output Compare Channel 8 Interrupt Flag Status bit

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

bit 11 OC7IF: Output Compare Channel 7 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 10 OC6IF: Output Compare Channel 6 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 9 OC5IF: Output Compare Channel 5 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 8 IC6IF: Input Capture Channel 6 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 7 IC5IF: Input Capture Channel 5 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 6 IC4IF: Input Capture Channel 4 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 5 IC3IF: Input Capture Channel 3 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 4 DMA3IF: DMA Channel 3 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 3 C1IF: ECAN1 Event Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
DS70286C-page 94 © 2009 Microchip Technology Inc.
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REGISTER 7-21: IPC6: INTERRUPT PRIORITY CONTROL REGISTER 6

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— T4IP<2:0> — OC4IP<2:0>

bit 15 bit 8

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— OC3IP<2:0> — DMA2IP<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 T4IP<2:0>: Timer4 Interrupt 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 OC4IP<2:0>: Output Compare Channel 4 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 OC3IP<2:0>: Output Compare Channel 3 Interrupt Priority bits

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

bit 3 Unimplemented: Read as ‘0’
bit 2-0 DMA2IP<2:0>: DMA Channel 2 Data Transfer Complete Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is priority 1
000 = Interrupt source is disabled
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REGISTER 7-23: IPC8: INTERRUPT PRIORITY CONTROL REGISTER 8

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— C1IP<2:0> — C1RXIP<2:0>

bit 15 bit 8

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— SPI2IP<2:0> — SPI2EIP<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 C1IP<2:0>: ECAN1 Event Interrupt 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 C1RXIP<2:0>: ECAN1 Receive Data Ready 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 SPI2IP<2:0>: SPI2 Event Interrupt Priority bits

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

bit 3 Unimplemented: Read as ‘0’
bit 2-0 SPI2EIP<2:0>: SPI2 Error Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is priority 1
000 = Interrupt source is disabled
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REGISTER 8-2: DMAxREQ: DMA CHANNEL x IRQ SELECT REGISTER

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

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
— IRQSEL6(2) IRQSEL5(2) IRQSEL4(2) IRQSEL3(2) IRQSEL2(2) IRQSEL1(2) IRQSEL0(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 FORCE: Force DMA Transfer bit(1)

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

bit 14-7 Unimplemented: Read as ‘0’
bit 6-0 IRQSEL<6:0>: DMA Peripheral IRQ Number Select bits(2)

0000000-1111111 = DMAIRQ0-DMAIRQ127 selected to be Channel DMAREQ

Note 1: The FORCE bit cannot be cleared by the user. The FORCE bit is cleared by hardware when the forced
DMA transfer is complete.

2: Please see Table 8-1 for a complete listing of IRQ numbers for all interrupt sources.
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9.2 Clock Switching Operation
Applications are free to switch between any of the four
clock sources (Primary, LP, FRC and LPRC) under
software control at any time. To limit the possible side
effects that could result from this flexibility,
dsPIC33FJXXXGPX06/X08/X10 devices have a
safeguard lock built into the switch process.

9.2.1 ENABLING CLOCK SWITCHING
To enable clock switching, the FCKSM1 Configuration
bit in the Configuration register must be programmed to
‘0’. (Refer to Section 22.1 “Configuration Bits” for
further details.) If the FCKSM1 Configuration bit is
unprogrammed (‘1’), the clock switching function and
Fail-Safe Clock Monitor function are disabled. This is
the default setting. 

The NOSC control bits (OSCCON<10:8>) do not
control the clock selection when clock switching is
disabled. However, the COSC bits (OSCCON<14:12>)
reflect the clock source selected by the FNOSC
Configuration bits. 

The OSWEN control bit (OSCCON<0>) has no effect
when clock switching is disabled. It is held at ‘0’ at all
times.

9.2.2 OSCILLATOR SWITCHING SEQUENCE
At a minimum, performing a clock switch requires this
basic sequence:

1. If desired, read the COSC bits
(OSCCON<14:12>) to determine the current
oscillator source.

2. Perform the unlock sequence to allow a write to
the OSCCON register high byte.

3. Write the appropriate value to the NOSC control
bits (OSCCON<10:8>) for the new oscillator
source.

4. Perform the unlock sequence to allow a write to
the OSCCON register low byte.

5. Set the OSWEN bit to initiate the oscillator
switch.

Once the basic sequence is completed, the system
clock hardware responds automatically as follows:

1. The clock switching hardware compares the
COSC status bits with the new value of the
NOSC control bits. If they are the same, then the
clock switch is a redundant operation. In this
case, the OSWEN bit is cleared automatically
and the clock switch is aborted.

2. If a valid clock switch has been initiated, the
LOCK (OSCCON<5>) and the CF
(OSCCON<3>) status bits are cleared.

3. The new oscillator is turned on by the hardware
if it is not currently running. If a crystal oscillator
must be turned on, the hardware waits until the
Oscillator Start-up Timer (OST) expires. If the
new source is using the PLL, the hardware waits
until a PLL lock is detected (LOCK = 1).

4. The hardware waits for 10 clock cycles from the
new clock source and then performs the clock
switch.

5. The hardware clears the OSWEN bit to indicate a
successful clock transition. In addition, the NOSC
bit values are transferred to the COSC status bits.

6. The old clock source is turned off at this time,
with the exception of LPRC (if WDT or FSCM
are enabled) or LP (if LPOSCEN remains set).

9.3 Fail-Safe Clock Monitor (FSCM)
The Fail-Safe Clock Monitor (FSCM) allows the device
to continue to operate even in the event of an oscillator
failure. The FSCM function is enabled by programming.
If the FSCM function is enabled, the LPRC internal
oscillator runs at all times (except during Sleep mode)
and is not subject to control by the Watchdog Timer.

In the event of an oscillator failure, the FSCM
generates a clock failure trap event and switches the
system clock over to the FRC oscillator. Then the
application program can either attempt to restart the
oscillator or execute a controlled shutdown. The trap
can be treated as a warm Reset by simply loading the
Reset address into the oscillator fail trap vector.

If the PLL multiplier is used to scale the system clock,
the internal FRC is also multiplied by the same factor
on clock failure. Essentially, the device switches to
FRC with PLL on a clock failure.

Note: Primary Oscillator mode has three different
submodes (XT, HS and EC) which are
determined by the POSCMD<1:0>
Configuration bits. While an application
can switch to and from Primary Oscillator
mode in software, it cannot switch
between the different primary submodes
without reprogramming the device.

Note 1: The processor continues to execute code
throughout the clock switching sequence.
Timing sensitive code should not be
executed during this time.

2: Direct clock switches between any primary
oscillator mode with PLL and FRCPLL
mode are not permitted. This applies to
clock switches in either direction. In these
instances, the application must switch to
FRC mode as a transition clock source
between the two PLL modes.

3: Refer to Section 7. “Oscillator”
(DS70186) in the “dsPIC33F Family
Reference Manual” for details.
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12.0 TIMER1

The Timer1 module is a 16-bit timer, which can serve
as the time counter for the real-time clock, or operate
as a free-running interval timer/counter. Timer1 can
operate in three modes:

• 16-bit Timer
• 16-bit Synchronous Counter
• 16-bit Asynchronous Counter

Timer1 also supports these features:

• Timer gate operation
• Selectable prescaler settings
• Timer operation during CPU Idle and Sleep 

modes
• Interrupt on 16-bit Period register match or falling 

edge of external gate signal

Figure 12-1 presents a block diagram of the 16-bit
timer module.

To configure Timer1 for operation:

1. Set the TON bit (= 1) in the T1CON register.
2. Select the timer prescaler ratio using the

TCKPS<1:0> bits in the T1CON register.
3. Set the Clock and Gating modes using the TCS

and TGATE bits in the T1CON register.
4. Set or clear the TSYNC bit in T1CON to select

synchronous or asynchronous operation.
5. Load the timer period value into the PR1

register.
6. If interrupts are required, set the interrupt enable

bit, T1IE. Use the priority bits, T1IP<2:0>, to set
the interrupt priority.

FIGURE 12-1: 16-BIT TIMER1 MODULE BLOCK DIAGRAM 

Note: This data sheet summarizes the features
of the dsPIC33FJXXXGPX06/X08/X10
family of devices. However, it is not
intended to be a comprehensive reference
source. To complement the information in
this data sheet, refer to Section 11.
“Timers” (DS70205) in the “dsPIC33F
Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com).

         
TON 

SOSCI

SOSCO/

PR1

Set T1IF

Equal
Comparator

 TMR1
Reset

SOSCEN

1

0

TSYNC

Q

Q D

CK

TCKPS<1:0>

Prescaler
1, 8, 64, 256

2

TGATE

TCY

1

0

T1CK

TCS

1x

01

TGATE

00

Sync

Gate
Sync
© 2009 Microchip Technology Inc. DS70286C-page 157



dsPIC33FJXXXGPX06/X08/X10

NOTES:
DS70286C-page 170 © 2009 Microchip Technology Inc.



dsPIC33FJXXXGPX06/X08/X10

     

REGISTER 19-8: CiEC: ECAN™ TRANSMIT/RECEIVE ERROR COUNT REGISTER

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
TERRCNT<7:0>

bit 15 bit 8

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
RERRCNT<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 15-8 TERRCNT<7:0>: Transmit Error Count bits
bit 7-0 RERRCNT<7:0>: Receive Error Count bits
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REGISTER 20-5: RSCON: DCI RECEIVE SLOT CONTROL 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
RSE15 RSE14 RSE13 RSE12 RSE11 RSE10 RSE9 RSE8

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
RSE7 RSE6 RSE5 RSE4 RSE3 RSE2 RSE1 RSE0

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 RSE<15:0>: Receive Slot Enable bits
1 = CSDI data is received during the individual time slot n
0 = CSDI data is ignored during the individual time slot n

REGISTER 20-6: TSCON: DCI TRANSMIT SLOT CONTROL 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
TSE15 TSE14 TSE13 TSE12 TSE11 TSE10 TSE9 TSE8

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
TSE7 TSE6 TSE5 TSE4 TSE3 TSE2 TSE1 TSE0

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 TSE<15:0>: Transmit Slot Enable Control bits
1 = Transmit buffer contents are sent during the individual time slot n
0 = CSDO pin is tri-stated or driven to logic ‘0’, during the individual time slot, depending on the state

of the CSDOM bit
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10 BTSC BTSC f,#bit4 Bit Test f, Skip if Clear 1 1 
(2 or 3)

None

BTSC Ws,#bit4 Bit Test Ws, Skip if Clear 1 1 
(2 or 3)

None

11 BTSS BTSS f,#bit4 Bit Test f, Skip if Set 1 1 
(2 or 3)

None

BTSS Ws,#bit4 Bit Test Ws, Skip if Set 1 1 
(2 or 3)

None

12 BTST BTST f,#bit4 Bit Test f 1 1 Z

BTST.C Ws,#bit4 Bit Test Ws to C 1 1 C

BTST.Z Ws,#bit4 Bit Test Ws to Z 1 1 Z

BTST.C Ws,Wb Bit Test Ws<Wb> to C 1 1 C

BTST.Z Ws,Wb Bit Test Ws<Wb> to Z 1 1 Z

13 BTSTS BTSTS f,#bit4 Bit Test then Set f 1 1 Z

BTSTS.C Ws,#bit4 Bit Test Ws to C, then Set 1 1 C

BTSTS.Z Ws,#bit4 Bit Test Ws to Z, then Set 1 1 Z

14 CALL CALL lit23 Call subroutine 2 2 None

CALL Wn Call indirect subroutine 1 2 None

15 CLR CLR f f = 0x0000 1 1 None

CLR WREG WREG = 0x0000 1 1 None

CLR Ws Ws = 0x0000 1 1 None

CLR Acc,Wx,Wxd,Wy,Wyd,AWB Clear Accumulator 1 1 OA,OB,SA,SB

16 CLRWDT CLRWDT Clear Watchdog Timer 1 1 WDTO,Sleep

17 COM COM f f = f 1 1 N,Z

COM f,WREG WREG = f 1 1 N,Z

COM Ws,Wd Wd = Ws 1 1 N,Z

18 CP CP f Compare f with WREG 1 1 C,DC,N,OV,Z

CP Wb,#lit5 Compare Wb with lit5 1 1 C,DC,N,OV,Z

CP Wb,Ws Compare Wb with Ws (Wb –  Ws) 1 1 C,DC,N,OV,Z

19 CP0 CP0 f Compare f with 0x0000 1 1 C,DC,N,OV,Z

CP0 Ws Compare Ws with 0x0000 1 1 C,DC,N,OV,Z

20 CPB CPB f Compare f with WREG, with Borrow 1 1 C,DC,N,OV,Z

CPB Wb,#lit5 Compare Wb with lit5, with Borrow 1 1 C,DC,N,OV,Z

CPB Wb,Ws Compare Wb with Ws, with Borrow
 (Wb  –  Ws  –  C)

1 1 C,DC,N,OV,Z

21 CPSEQ CPSEQ Wb, Wn Compare Wb with Wn, skip if = 1 1 
(2 or 3)

None

22 CPSGT CPSGT Wb, Wn Compare Wb with Wn, skip if > 1 1 
(2 or 3)

None

23 CPSLT CPSLT Wb, Wn Compare Wb with Wn, skip if < 1 1 
(2 or 3)

None

24 CPSNE CPSNE Wb, Wn Compare Wb with Wn, skip if ≠ 1 1 
(2 or 3)

None

25 DAW DAW Wn Wn = decimal adjust Wn 1 1 C

26 DEC DEC f f = f  –  1 1 1 C,DC,N,OV,Z

DEC f,WREG WREG = f  –  1 1 1 C,DC,N,OV,Z

DEC Ws,Wd Wd = Ws  –  1 1 1 C,DC,N,OV,Z

27 DEC2 DEC2 f f = f  –  2 1 1 C,DC,N,OV,Z

DEC2 f,WREG WREG = f –  2 1 1 C,DC,N,OV,Z

DEC2 Ws,Wd Wd = Ws  –  2 1 1 C,DC,N,OV,Z

28 DISI DISI #lit14 Disable Interrupts for k instruction cycles 1 1 None

TABLE 23-2: INSTRUCTION SET OVERVIEW (CONTINUED)   
Base
Instr

#
Assembly
Mnemonic Assembly Syntax Description # of 

Words
# of 

Cycles
Status Flags 

Affected
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FIGURE 25-17: DCI MODULE (MULTI-CHANNEL, I2S MODES) TIMING CHARACTERISTICS    
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APPENDIX A: REVISION HISTORY

Revision A (October 2006)
Initial release of this document.

Revision B (March 2008)
This revision includes minor typographical and
formatting changes throughout the data sheet text.

The major changes are referenced by their respective
section in the following table.

TABLE A-1: MAJOR SECTION UPDATES
Section Name Update Description

Section 1.0 “Device Overview” Added External Interrupt pin information (INT0 through INT4) to 
Table 1-1.

Section 3.0 “Memory Organization” Updated Change Notification Register Map table title to reflect 
application with dsPIC33FJXXXMCX10 devices (Table 3-2).

Added Change Notification Register Map tables (Table 3-3 and 
Table 3-4) for dsPIC33FJXXXMCX08 and dsPIC33FJXXXMCX06 
devices, respectively.

Updated the bit range for AD1CON3 (ADCS<7:0>) in the ADC1 
Register Map and added Note 1 (Table 3-15).

Updated the bit range for AD2CON3 (ADCS<7:0>) in the ADC2 
Register Map (Table 3-16).

Updated the Reset value for C1FEN1 (FFFF) in the ECAN1 Register 
Map When C1CTRL1.WIN = 0 or 1 (Table 3-18) and updated the 
title to reflect applicable devices.

Updated the title in the ECAN1 Register Map When C1CTRL1.WIN 
= 0 to reflect applicable devices (Table 3-19).

Updated the title in the ECAN1 Register Map When C1CTRL1.WIN 
= 1 to reflect applicable devices (Table 3-20).

Updated the Reset value for C2FEN1 (FFFF) in the ECAN2 Register 
Map When C2CTRL1.WIN = 0 or 1 (Table 3-21) and updated the 
title to reflect applicable devices.

Updated the title for the ECAN2 Register Map When C2CTRL1.WIN 
= 0 to reflect applicable devices (Table 3-22).

Updated the title for the ECAN2 Register Map When C2CTRL1.WIN 
= 1 to reflect applicable devices (Table 3-23).

Updated Reset value for TRISA (C6FF) and changed the bit 12 and 
bit 13 values for ODCA to unimplemented in the PORTA Register 
Map (Table 3-25).

Changed the bit 10 and bit 9 values for PMD1 to unimplemented in 
the PMD Register Map (Table 3-34).

Section 5.0 “Reset” Added POR and BOR references in Reset Flag Bit Operation 
(Table 5-1).

Section 7.0 “Direct Memory Access (DMA)” Updated the table cross-reference in Note 2 in the DMAxREQ 
register (Register 7-2).
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