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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"

Active
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16-Bit

40 MIPs
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85

64KB (64K x 8)

FLASH

16K x 8

3V ~ 3.6V

A/D 24x10/12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (12x12)
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FIGURE 1-1: dsPIC33FJXXXMCX06/X08/X10 GENERAL BLOCK DIAGRAM
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Note:

Not all pins or features are implemented on all device pinout configurations. See pinout diagrams for the specific pins
and features present on each device.
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3.6.24 Data Space Write Saturation

In addition to adder/subtracter saturation, writes to data
space can also be saturated — but without affecting the
contents of the source accumulator. The data space
write saturation logic block accepts a 16-bit, 1.15 frac-
tional value from the round logic block as its input,
together with overflow status from the original source
(accumulator) and the 16-bit round adder. These inputs
are combined and used to select the appropriate 1.15
fractional value as output to write to data space
memory.

If the SATDW bit in the CORCON register is set, data
(after rounding or truncation) is tested for overflow and
adjusted accordingly. For input data greater than
0x007FFF, data written to memory is forced to the max-
imum positive 1.15 value, Ox7FFF. For input data less
than OxFF8000, data written to memory is forced to the
maximum negative 1.15 value, 0x8000. The Most
Significant bit of the source (bit 39) is used to determine
the sign of the operand being tested.

If the SATDW bit in the CORCON register is not set, the
input data is always passed through unmodified under
all conditions.

3.6.3 BARREL SHIFTER

The barrel shifter is capable of performing up to 16-bit
arithmetic or logic right shifts, or up to 16-bit left shifts
in a single cycle. The source can be either of the two
DSP accumulators or the X bus (to support multi-bit
shifts of register or memory data).

The shifter requires a signed binary value to determine
both the magnitude (number of bits) and direction of the
shift operation. A positive value shifts the operand right.
A negative value shifts the operand left. A value of ‘0’
does not modify the operand.

The barrel shifter is 40 bits wide, thereby obtaining a
40-bit result for DSP shift operations and a 16-bit result
for MCU shift operations. Data from the X bus is pre-
sented to the barrel shifter between bit positions 16 to
31 for right shifts and between bit positions 0 to 16 for
left shifts.

© 2009 Microchip Technology Inc.
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REGISTER 6-1: RCON: RESET CONTROL REGISTER("
R/W-0 R/W-0 u-0 u-0 u-0 u-0 u-0 R/W-0
TRAPR IOPUWR — — | — — — VREGS

bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1
EXTR SWR SWDTEN®@ |  wDTO SLEEP IDLE BOR POR

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

bit 14

bit 13-9
bit 8

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

Note 1:

TRAPR: Trap Reset Flag bit

1 = A Trap Conflict Reset has occurred
0 = A Trap Conflict Reset has not occurred

IOPUWR: lllegal Opcode or Uninitialized W Access Reset Flag bit
1 = An illegal opcode detection, an illegal address mode or uninitialized W register used as an

Address Pointer caused a Reset

0 = An illegal opcode or uninitialized W Reset has not occurred

Unimplemented: Read as ‘0’

VREGS: Voltage Regulator Standby During Sleep bit

1 = Voltage regulator is active during Sleep

0 = Voltage regulator goes into Standby mode during Sleep

EXTR: External Reset (MCLR) Pin bit

1 = A Master Clear (pin) Reset has occurred

0 = A Master Clear (pin) Reset has not occurred
SWR: Software Reset (Instruction) Flag bit

1 = A RESET instruction has been executed

0 = ARESET instruction has not been executed
SWDTEN: Software Enable/Disable of WDT bit(?)
1 =WDT is enabled

0 = WDT is disabled

WDTO: Watchdog Timer Time-out Flag bit

1 = WDT time-out has occurred

0 = WDT time-out has not occurred

SLEEP: Wake-up from Sleep Flag bit

1 = Device has been in Sleep mode

0 = Device has not been in Sleep mode

IDLE: Wake-up from Idle Flag bit

1 = Device was in Idle mode
0 = Device was not in Idle mode

All of the Reset status bits may be set or cleared in software. Setting one of these bits in software does not

cause a device Reset.

If the FWDTEN Configuration bit is ‘1’ (unprogrammed), the WDT is always enabled, regardless of the

SWDTEN bit setting.
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FIGURE 7-1:

dsPIC33FJXXXMCX06/X08/X10 INTERRUPT VECTOR TABLE

Decreasing Natural Order Priority

Reset — GOTO Instruction

Reset — GOTO Address

Reserved

Oscillator Fail Trap Vector

Address Error Trap Vector

Stack Error Trap Vector

Math Error Trap Vector

DMA Error Trap Vector

Reserved

Reserved

Interrupt Vector 0

Interrupt Vector 1

Interrupt Vector 52

Interrupt Vector 53

Interrupt Vector 54

Interrupt Vector 116

Interrupt Vector 117

Reserved

Reserved

Reserved

Oscillator Fail Trap Vector

Address Error Trap Vector

Stack Error Trap Vector

Math Error Trap Vector

DMA Error Trap Vector

Reserved

Reserved

Interrupt Vector 0

Interrupt Vector 1

Interrupt Vector 52

Interrupt Vector 53

Interrupt Vector 54

Interrupt Vector 116

Interrupt Vector 117

Start of Code

Note 1:

0x000000
0x000002
0x000004

0x000014 —

0x00007C
0x00007E
0x000080

0x0000FC
0x0000FE —
0x000100
0x000102

0x000114 —

0x00017C
0x00017E
0x000180

0x0001FE —
0x000200

See Table 7-1 for the list of implemented interrupt vectors.

Interrupt Vector Table (IVT)(")

Alternate Interrupt Vector Table (AIVT)“’
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REGISTER 7-4: INTCON2: INTERRUPT CONTROL REGISTER 2
R/W-0 R-0 U-0 u-0 U-0 U-0 U-0 u-0
ALTIVT DISI — — — — — —
bit 15 bit 8
U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — INT4EP INT3EP INT2EP INTOEP
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 ALTIVT: Enable Alternate Interrupt Vector Table bit

bit 14

bit 13-5
bit 4

bit 3

bit 2

bit 1

bit 0

1 = Use alternate vector table
0 = Use standard (default) vector table

DISI: DIST Instruction Status bit

1 = DIST instruction is active

0 = DIST instruction is not active

Unimplemented: Read as ‘0’

INT4EP: External Interrupt 4 Edge Detect Polarity Select bit
1 = Interrupt on negative edge

0 = Interrupt on positive edge

INT3EP: External Interrupt 3 Edge Detect Polarity Select bit
1 = Interrupt on negative edge

0 = Interrupt on positive edge

INT2EP: External Interrupt 2 Edge Detect Polarity Select bit
1 = Interrupt on negative edge

0 = Interrupt on positive edge

INT1EP: External Interrupt 1 Edge Detect Polarity Select bit
1 = Interrupt on negative edge

0 = Interrupt on positive edge

INTOEP: External Interrupt 0 Edge Detect Polarity Select bit

1 = Interrupt on negative edge
0 = Interrupt on positive edge

© 2009 Microchip Technology Inc.

DS70287C-page 93



dsPIC33FJXXXMCX06/X08/X10

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

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DMA1IE AD1IE U1RXIE SPIMIE SPIMEIE T3IE
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
T2IE OC2IE IC2IE T1IE IC1IE INTOIE
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
bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4

bit 3

Unimplemented: Read as ‘0’

DMA1IE: DMA Channel 1 Data Transfer Complete Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled

AD1IE: ADC1 Conversion Complete Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled

U1TXIE: UART1 Transmitter Interrupt Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled

U1RXIE: UART1 Receiver Interrupt Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled

SPHIMIE: SPI1 Event Interrupt Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled

SPIMEIE: SPI1 Error Interrupt Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled

T3IE: Timer3 Interrupt Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled

T2IE: Timer2 Interrupt Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled

OC2IE: Output Compare Channel 2 Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled

IC2IE: Input Capture Channel 2 Interrupt Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled

DMAOIE: DMA Channel 0 Data Transfer Complete Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled

T1IE: Timer1 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

© 2009 Microchip Technology Inc.
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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 = 1 =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?) | IRQSEL5@ | IRQSEL4®@ | IRQSEL3? | IRQSEL2® | IRQSEL1(? | IRQSELO®@)
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 = 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(?)
0000000-1111111 = DMAIRQO-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: See Table 8-1 for a complete listing of IRQ numbers for all interrupt sources.
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9.1 CPU Clocking System

There are seven system clock options provided by the
dsPIC33FJXXXMCX06/X08/X10:

* FRC Oscillator

* FRC Oscillator with PLL

* Primary (XT, HS or EC) Oscillator
» Primary Oscillator with PLL

» Secondary (LP) Oscillator

» LPRC Oscillator

» FRC Oscillator with postscaler

9.1.1 SYSTEM CLOCK SOURCES

The FRC (Fast RC) internal oscillator runs at a nominal
frequency of 7.37 MHz. The user software can tune the
FRC frequency. User software can optionally specify a
factor (ranging from 1:2 to 1:256) by which the FRC
clock frequency is divided. This factor is selected using
the FRCDIV<2:0> (CLKDIV<10:8>) bits.

The primary oscillator can use one of the following as
its clock source:

1. XT (Crystal): Crystals and ceramic resonators in
the range of 3 MHz to 10 MHz. The crystal is
connected to the OSC1 and OSC2 pins.

2. HS (High-Speed Crystal): Crystals in the range
of 10 MHz to 40 MHz. The crystal is connected
to the OSC1 and OSC2 pins.

3. EC (External Clock): External clock signal is
directly applied to the OSC1 pin.

The secondary (LP) oscillator is designed for low power
and uses a 32.768 kHz crystal or ceramic resonator.
The LP oscillator uses the SOSCI and SOSCO pins.

The LPRC (Low-Power RC) internal osclllator runs at a
nominal frequency of 32.768 kHz. It is also used as a
reference clock by the Watchdog Timer (WDT) and
Fail-Safe Clock Monitor (FSCM).

The clock signals generated by the FRC and primary
oscillators can be optionally applied to an on-chip
Phase Locked Loop (PLL) to provide a wide range of
output frequencies for device operation. PLL
configuration is described in Section 9.1.3 “PLL
Configuration”.

The FRC frequency depends on the FRC accuracy
(see Table 26-19) and the value of the FRC Oscillator
Tuning register (see Register 9-4).

9.1.2 SYSTEM CLOCK SELECTION

The oscillator source that is used at a device Power-on
Reset event is selected using Configuration bit settings.
The oscillator Configuration bit settings are located in the
Configuration registers in the program memory. (Refer to
Section 23.1 “Configuration Bits” for further details.)
The Initial Oscillator Selection Configuration bits,
FNOSC<2:.0> (FOSCSEL<2:0>), and the Primary
Oscillator Mode Select Configuration bits,

POSCMD<1:0> (FOSC<1:0>), select the oscillator
source that is used at a Power-on Reset. The FRC pri-
mary oscillator is the default (unprogrammed) selection.

The Configuration bits allow users to choose between
twelve different clock modes, shown in Table 9-1.

The output of the oscillator (or the output of the PLL if
a PLL mode has been selected), Fosc, is divided by 2
to generate the device instruction clock (Fcy) and the
peripheral clock time base (FP). Fcy defines the
operating speed of the device, and speeds up to 40
MHz are supported by the dsPIC33FJXXXMCXO06/
X08/X10 architecture.

Instruction execution speed or device operating
frequency, Fcy, is given by the following equation:

EQUATION 9-1: DEVICE OPERATING
FREQUENCY

Fey = Fozsc

9.1.3 PLL CONFIGURATION

The primary oscillator and internal FRC oscillator can
optionally use an on-chip PLL to obtain higher speeds
of operation. The PLL provides a significant amount of
flexibility in selecting the device operating speed. A
block diagram of the PLL is shown in Figure 9-2.

The output of the primary oscillator or FRC, denoted as
‘FIN’, is divided down by a prescale factor (N1) of 2, 3,
.. or 33 before being provided to the PLL's Voltage
Controlled Oscillator (VCO). The input to the VCO must
be selected to be in the range of 0.8 MHz to 8 MHz.
Since the minimum prescale factor is 2, this implies that
FIN must be chosen to be in the range of 1.6 MHz to 16
MHz. The prescale factor, ‘N1, is selected using the
PLLPRE<4:0> bits (CLKDIV<4:0>).

The PLL Feedback Divisor, selected using the
PLLDIV<8:0> bits (PLLFBD<8:0>), provides a factor, ‘M,
by which the input to the VCO is multiplied. This factor
must be selected such that the resulting VCO output
frequency is in the range of 100 MHz to 200 MHz.

The VCO output is further divided by a postscale factor,
‘N2’. This factor is selected using the PLLPOST<1:0>
bits (CLKDIV<7:6>). ‘N2’ can be either 2, 4 or 8, and
must be selected such that the PLL output frequency
(Fosc) is in the range of 12.5 MHz to 80 MHz, which
generates device operating speeds of 6.25-40 MIPS.

For a primary oscillator or FRC oscillator output, ‘FIN’,
the PLL output, ‘Fosc’, is given by the following
equation:

EQUATION 9-2:

_ (M 2)
Fosc = FIN (Nl ~

Fosc CALCULATION

DS70287C-page 144
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10.2.2 IDLE MODE
Idle mode has the following features:

» The CPU stops executing instructions.
* The WDT is automatically cleared.

* The system clock source remains active. By
default, all peripheral modules continue to operate
normally from the system clock source, but can
also be selectively disabled (see Section 10.4
“Peripheral Module Disable”).

« |fthe WDT or FSCM is enabled, the LPRC also
remains active.

The device will wake from Idle mode on any of the fol-
lowing events:

* Any interrupt that is individually enabled
* Any device Reset
* AWDT time-out

On wake-up from Idle, the clock is reapplied to the CPU
and instruction execution begins immediately, starting
with the instruction following the PWRSAV instruction or
the first instruction in the ISR.

10.2.3 INTERRUPTS COINCIDENT WITH
POWER SAVE INSTRUCTIONS

Any interrupt that coincides with the execution of a
PWRSAV instruction is held off until entry into Sleep or
Idle mode has completed. The device then wakes up
from Sleep or Idle mode.

10.3 Doze Mode

Generally, changing clock speed and invoking one of the
power-saving modes are the preferred strategies for
reducing power consumption. There may be cir-
cumstances, however, where this is not practical. For
example, it may be necessary for an application to main-
tain uninterrupted synchronous communication, even
while it is doing nothing else. Reducing system clock
speed may introduce communication errors, while using
a power-saving mode may stop communications
completely.

Doze mode is a simple and effective alternative method
to reduce power consumption while the device is still
executing code. In this mode, the system clock contin-
ues to operate from the same source and at the same
speed. Peripheral modules continue to be clocked at
the same speed, while the CPU clock speed is
reduced. Synchronization between the two clock
domains is maintained, allowing the peripherals to
access the SFRs while the CPU executes code at a
slower rate.

Doze mode is enabled by setting the DOZEN bit (CLK-
DIV<11>). The ratio between peripheral and core clock
speed is determined by the DOZE<2:0> bits (CLK-
DIV<14:12>). There are eight possible configurations,
from 1:1 to 1:128, with 1:1 being the default setting.

It is also possible to use Doze mode to selectively
reduce power consumption in event-driven applica-
tions. This allows clock-sensitive functions, such as
synchronous communications, to continue without
interruption while the CPU idles, waiting for something
to invoke an interrupt routine. Enabling the automatic
return to full-speed CPU operation on interrupts is
enabled by setting the ROI bit (CLKDIV<15>). By
default, interrupt events have no effect on Doze mode
operation.

For example, suppose the device is operating at
20 MIPS and the CAN module has been configured for
500 kbps based on this device operating speed. If the
device is now placed in Doze mode with a clock
frequency ratio of 1:4, the CAN module continues to
communicate at the required bit rate of 500 kbps, but
the CPU now starts executing instructions at a
frequency of 5 MIPS.

10.4 Peripheral Module Disable

The Peripheral Module Disable (PMD) registers
provide a method to disable a peripheral module by
stopping all clock sources supplied to that module.
When a peripheral is disabled via the appropriate PMD
control bit, the peripheral is in a minimum power
consumption state. The control and status registers
associated with the peripheral are also disabled, so
writes to those registers will have no effect and read
values will be invalid.

A peripheral module is only enabled if both the associ-
ated bit in the PMD register is cleared and the peripheral
is supported by the specific dsPIC® DSC variant. If the
peripheral is present in the device, it is enabled in the
PMD register by default.

Note: Ifa PMD bitis set, the corresponding mod-
ule is disabled after a delay of 1 instruction
cycle. Similarly, if a PMD bit is cleared, the
corresponding module is enabled after a
delay of 1 instruction cycle (assuming the
module control registers are already
configured to enable module operation).

DS70287C-page 154
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REGISTER 16-9:

PxFLTACON: FAULT A 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
FAOV4H FAOV4L FAOV3H FAOV3L FAOV2H FAOV2L FAOV1H FAOV1L
bit 15 bit 8
R/W-0 u-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
FLTAM — — — FAEN4 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 15-8 FAOVxH<4:1>:FAOVxL<4:1>: 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 states programmed in FLTACON<15:8>
bit 6-4 Unimplemented: Read as ‘0’
bit 3 FAEN4: Fault Input A Enable bit

1 = PWM4H/PWMA4L pin pair is controlled by Fault Input A

0 = PWM4H/PWMA4L pin pair is not controlled by Fault Input A
bit 2 FAEN3: Fault Input A Enable bit

1 = PWM3H/PWMS3L pin pair is controlled by Fault Input A
0 = PWM3H/PWMS3L pin pair is not controlled by Fault Input A
bit 1 FAEN2: Fault Input A Enable bit

1 = PWM2H/PWM2L pin pair is controlled by Fault Input A
0 = PWM2H/PWM2L pin pair is not controlled by Fault Input A

FAEN1: Fault Input A Enable bit

1 = PWM1H/PWM1L pin pair is controlled by Fault Input A
0 = PWM1H/PWM1L pin pair is not controlled by Fault Input A

bit 0

DS70287C-page 186 © 2009 Microchip Technology Inc.
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REGISTER 16-10: PxFLTBCON: FAULT B 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
FBOV4H FBOV4L FBOV3H FBOV3L FBOV2H FBOV2L FBOV1H FBOV1L
bit 15 bit 8
R/W-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0

FLTBM — — — FBEN4(") FBEN3(") FBEN2(W | FBEN1(D
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 FBOVxH<4:1>:FBOVxL<4:1>: Fault Input B 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 FLTBM: Fault B Mode bit

1 = The Fault B input pin functions in the Cycle-by-Cycle mode
0 = The Fault B input pin latches all control pins to the states programmed in FLTBCON<15:8>

bit 6-4 Unimplemented: Read as ‘0’
bit 3 FBEN4: Fault Input B Enable bit(!

1 = PWM4H/PWMA4L pin pair is controlled by Fault Input B
0 = PWM4H/PWMA4L pin pair is not controlled by Fault Input B

bit 2 FBENS3: Fault Input B Enable bit(")

1 = PWM3H/PWMS3L pin pair is controlled by Fault Input B
0 = PWM3H/PWMS3L pin pair is not controlled by Fault Input B

bit 1 FBEN2: Fault Input B Enable bit()

1 = PWM2H/PWM2L pin pair is controlled by Fault Input B
0 = PWM2H/PWM2L pin pair is not controlled by Fault Input B

bit 0 FBEN1: Fault Input B Enable bit(!

1 = PWM1H/PWM1L pin pair is controlled by Fault Input B
0 = PWM1H/PWM1L pin pair is not controlled by Fault Input B

Note 1: Fault A pin has priority over Fault B pin, if enabled.
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REGISTER 21-20: CiRXMnSID: ECAN™ ACCEPTANCE FILTER MASK n STANDARD IDENTIFIER

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3

bit 15 bit 8
R/W-x R/W-x R/W-x U-0 R/W-x uU-0 R/W-x R/W-x
SID2 SID1 SIDO — MIDE — EID17 EID16

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 SID<10:0>: Standard Identifier bits

1 = Include bit SIDx in filter comparison
0 = Bit SIDx is don’t care in filter comparison

bit 4 Unimplemented: Read as ‘0’
bit 3 MIDE: Identifier Receive Mode bit

1 = Match only message types (standard or extended address) that correspond to EXIDE bit in filter

0 = Match either standard or extended address message if filters match
(i.e., if (Filter SID) = (Message SID) or if (Filter SID/EID) = (Message SID/EID))

bit 2 Unimplemented: Read as ‘0’
bit 1-0 EID<17:16>: Extended Identifier bits

1 = Include bit EIDx in filter comparison
0 = Bit EIDx is don’t care in filter comparison

REGISTER 21-21: CiRXMnEID: ECAN™ ACCEPTANCE FILTER MASK n EXTENDED IDENTIFIER

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID15 EID14 EID13 EID12 EID11 EID10 EID9 EID8

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
EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO

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 EID<15:0>: Extended Identifier bits

1 = Include bit EIDx in filter comparison
0 = Bit EIDx is don’t care in filter comparison
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REGISTER 21-31: CiTRBnSTAT: ECAN™ RECEIVE BUFFER n STATUS (n=0, 1, ..., 31)

u-0 uU-0 uU-0 R/W-x R/W-x R/W-x R/W-x R/W-x
— — — FILHIT4 FILHIT3 FILHIT2 ‘ FILHIT1 ‘ FILHITO
bit 15 bit 8
uU-0 u-0 uU-0 u-0 uU-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 15-13 Unimplemented: Read as ‘0’
bit 12-8 FILHIT<4:0>: Filter Hit Code bits (only written by module for receive buffers, unused for transmit buffers)
Encodes number of filter that resulted in writing this buffer.
bit 7-0 Unimplemented: Read as ‘0’
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REGISTER 22-3:

ADxCON3: ADCx CONTROL REGISTER 3

R/W-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADRC — — SAMC<4:0>(")

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

ADCS<7:0>(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

ADRC: ADC Conversion Clock Source bit

0 = Clock derived from system clock
Unimplemented: Read as ‘0’
SAMC<4:0>: Auto Sample Time bits(1)

bit 15
1 = ADC internal RC clock
bit 14-13
bit 12-8
11111 =31 TAD
00001 =1 TAD
00000 =0 TAD
bit 7-0

ADCS<7:0>: ADC Conversion Clock Select bits?)
11111111 = Reserved

01000000 = Reserved
00111111 =Tcy - (ADCS<7:0>+ 1)=64 - Tcy = TAD

00000010 =Tcy
00000001 = Tcy
00000000 = TcY

- (ADCS<7:0>+1)=3
- (ADCS<7:0>+1)=2
- (ADCS<7:0> + 1) =1

Note 1: This bit only used if ADXCON1<SSRC> = 1.

2: This bit is not used if ADXCON3<ADRC> = 1.

- Tcy = TAD
- Tcy = TAD
- Tcy = TAD
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TABLE 23-2:  dsPIC33FJXXXMCX06/X08/X10 CONFIGURATION BITS DESCRIPTION

Bit Field

Register

Description

BWRP

FBS

Boot Segment Program Flash Write Protection
1 = Boot segment may be written
0 = Boot segment is write-protected

BSS<2:0>

FBS

Boot Segment Program Flash Code Protection Size
X11 = No Boot program Flash segment

Boot space is 1K IW less VS

110 = Standard security; boot program Flash segment starts at End of
VS, ends at 0007FEh

010 = High security; boot program Flash segment starts at End of VS,
ends at 0007FEh

Boot space is 4K IW less VS

101 = Standard security; boot program Flash segment starts at End of
VS, ends at 001FFEh

001 = High security; boot program Flash segment starts at End of VS,
ends at 001FFEh

Boot space is 8K IW less VS

100 = Standard security; boot program Flash segment starts at End of
VS, ends at 003FFEh

000 = High security; boot program Flash segment starts at End of VS,
ends at 003FFEh

RBS<1:0>

FBS

Boot Segment RAM Code Protection
11 = No Boot RAM defined

10 = Boot RAM is 128 Bytes

01 = Boot RAM is 256 Bytes

00 = Boot RAM is 1024 Bytes

SWRP

FSS

Secure Segment Program Flash Write Protection
1 = Secure segment may be written
0 = Secure segment is write-protected
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TABLE 23-2:  dsPIC33FJXXXMCX06/X08/X10 CONFIGURATION BITS DESCRIPTION (CONTINUED)

Bit Field

Register

Description

SSS<2:0>

FSS

Secure Segment Program Flash Code Protection Size

(FOR 128K and 256K DEVICES)
X11 = No Secure program Flash segment

Secure space is 8K IW less BS

110 = Standard security; secure program Flash segment starts at End
of BS, ends at 0x003FFE

010 = High security; secure program Flash segment starts at End of
BS, ends at 0x003FFE

Secure space is 16K IW less BS

101 = Standard security; secure program Flash segment starts at End
of BS, ends at 0x007FFE

001 = High security; secure program Flash segment starts at End of
BS, ends at 0x007FFE

Secure space is 32K IW less BS

100 = Standard security; secure program Flash segment starts at End
of BS, ends at 0OxO0OFFFE

000 = High security; secure program Flash segment starts at End of
BS, ends at OxOOFFFE

(FOR 64K DEVICES)
X11 = No Secure program Flash segment

Secure space is 4K IW less BS

110 = Standard security; secure program Flash segment starts at End
of BS, ends at 0x001FFE

010 = High security; secure program Flash segment starts at End of
BS, ends at 0x001FFE

Secure space is 8K IW less BS

101 = Standard security; secure program Flash segment starts at End
of BS, ends at 0x003FFE

001 = High security; secure program Flash segment starts at End of
BS, ends at 0xO03FFE

Secure space is 16K IW less BS

100 = Standard security; secure program Flash segment starts at End
of BS, ends at 007FFEh

000 = High security; secure program Flash segment starts at End of
BS, ends at 0x007FFE

RSS<1:0>

FSS

Secure Segment RAM Code Protection

11 = No Secure RAM defined

10 = Secure RAM is 256 Bytes less BS RAM
01 = Secure RAM is 2048 Bytes less BS RAM
00 = Secure RAM is 4096 Bytes less BS RAM

GSS<1:0>

FGS

General Segment Code-Protect bit

11 = User program memory is not code-protected

10 = Standard security; general program Flash segment starts at End
of SS, ends at EOM

0x = High security; general program Flash segment starts at End of SS,
ends at EOM
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TABLE 24-2: INSTRUCTION SET OVERVIEW (CONTINUED)

IBn}st(: Gf\se?\:;ﬁli)é Assembly Syntax Description V\ﬁ: ?;s Czcc:(fes St;fflf‘:cl:ézgs
66 RRNC RRNC £ f = Rotate Right (No Carry) f 1 1 N,Z
RRNC £, WREG WREG = Rotate Right (No Carry) f 1 1 N,Z
RRNC Ws,Wd Wd = Rotate Right (No Carry) Ws 1 1 N,Z
67 SAC SAC Acc, #S1it4,Wdo Store Accumulator 1 1 None
SAC.R Acc, #S1it4,Wdo Store Rounded Accumulator 1 1 None
68 SE SE Ws, Wnd Wnd = sign-extended Ws 1 1 CN,Zz
69 SETM SETM £ f = OXFFFF 1 1 None
SETM WREG WREG = OxFFFF 1 1 None
SETM Ws Ws = OxFFFF 1 1 None
70 SFTAC SFTAC Acc,Wn Arithmetic Shift Accumulator by (Wn) 1 1 OA,0B,0AB,
SA,SB,SAB
SFTAC Acc, #S1lite Arithmetic Shift Accumulator by Slit6 1 1 OA,OB,0AB,
SA,SB,SAB
71 SL SL £ f = Left Shift f 1 1 C,N,0v,Z2
SL £, WREG WREG = Left Shift f 1 1 C,N,0Vv,Z
SL Ws,Wd Wd = Left Shift Ws 1 1 C,N,0v,Z2
SL Wb, Wns, Wnd Wnd = Left Shift Wb by Wns 1 1 N,z
SL Wb, #1it5, Wnd Wnd = Left Shift Wb by it5 1 1 N,z
72 SUB SUB Acc Subtract Accumulators 1 1 OA,0B,0AB,
SA,SB,SAB
SUB £ f=f- WREG 1 1 C,DC,N,0V,Z
SUB £, WREG WREG = f - WREG 1 1 C,DC,N,0V,Z
SUB #1it10,Wn Wn = Wn - lit10 1 1 C,DC,N,0Vv,Z
SUB Wb, Ws, Wd Wd = Wb - Ws 1 1 C,DC,N,0Vv,Z
SUB Wb, #1it5,Wd Wd = Wb - lit5 1 1 C,DC,N,0Vv,Z
73 SUBB SUBB £ f=f—-WREG - (C) 1 1 C,DC,N,0v,Z
SUBB £, WREG WREG = f— WREG — (C) 1 1 C,DC,N,0V,Z
SUBB #1it10,Wn Wn = Wn —it10 — (C) 1 1 C,DC,N,0V,Z
SUBB Wb, Ws, Wd Wd = Wb — Ws — (C) 1 1 C,DC,N,0V,Z
SUBB Wb, #1it5,Wd Wd = Wb — lit5 — (C) 1 1 C,DC,N,0V,Z
74 SUBR SUBR £ f=WREG -f 1 1 C,DC,N,0Vv,Z
SUBR £, WREG WREG = WREG - f 1 1 C,DC,N,0Vv,Z
SUBR Wb, Ws, Wd Wd = Ws - Wb 1 1 C,DC,N,0V,Z2
SUBR Wb, #1it5,Wd Wd = lits5 — Wb 1 1 C,DC,N,0Vv,Z
75 SUBBR SUBBR f f=WREG -f- (6) 1 1 C,DC,N,0V,Z
SUBBR £, WREG WREG = WREG - f— (C) 1 1 C,DC,N,0V,Z
SUBBR Wb, Ws, Wd Wd = Ws — Wb — (C) 1 1 C,DC,N,0V,Z2
SUBBR Wb, #1it5,Wd Wwd = it5 - Wb — (C) 1 1 C,DC,N,0V,Z2
76 SWAP SWAP.b  Wn Whn = nibble swap Wn 1 1 None
SWAP Wn Whn = byte swap Wn 1 1 None
77 TBLRDH TBLRDH Ws,Wd Read Prog<23:16> to Wd<7:0> 1 2 None
78 TBLRDL TBLRDL Ws,Wd Read Prog<15:0> to Wd 1 2 None
79 TBLWTH TBLWTH Ws,Wd Write Ws<7:0> to Prog<23:16> 1 2 None
80 TBLWTL TBLWTL Ws,Wd Write Ws to Prog<15:0> 1 2 None
81 ULNK ULNK Unlink Frame Pointer 1 1 None
82 XOR XOR £ f=f.XOR. WREG 1 1 N,z
XOR £, WREG WREG = f .XOR. WREG 1 1 N,z
XOR #1it10,Wn Wd = it10 .XOR. Wd 1 1 N,Z
XOR Wb, Ws, Wd Wd = Wb .XOR. Ws 1 1 N,Z
XOR Wb, #1it5,wWd Wd = Wb .XOR. lit5 1 1 N,Z
83 ZE ZE Ws,Wnd Wnd = Zero-extend Ws 1 1 C,ZN
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TABLE 26-12: DC CHARACTERISTICS: PROGRAM MEMORY

DC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
Pi;:m Symbol Characteristic Min Typ“) Max | Units Conditions
Program Flash Memory
D130a |EP Cell Endurance 100 | 1000 — E/W |See Note 2
D131 VPR VDD for Read VMIN — 3.6 V  |VMIN = Minimum operating
voltage
D132B |VPEw |VDD for Self-Timed Write VMIN — 3.6 V' |VMIN = Minimum operating
voltage
D134 TRETD |Characteristic Retention 20 — — Year |Provided no other specifications
are violated
D135 IDDP Supply Current during — 10 — mA
Programming
D136a |TRwW Row Write Time 1.32 — 1.74 ms |TRw = 11064 FRC cycles,
See Note 2
D137a |TPE Page Erase Time 201 — 26.5 ms |TPE = 168517 FRC cycles,
See Note 2
D138a |Tww Word Write Cycle Time 42.3 — 55.9 us | Tww = 355 FRC cycles,
See Note 2
Note 1: Datain “Typ” column is at 3.3V, 25°C unless otherwise stated.
2: Other conditions: FRC = 7.37 MHz, TUN<5:0>=b'011111 (for Min), TUN<5:0>=1'100000 (for Max).
This parameter depends on the FRC accuracy (see Table 26-19) and the value of the FRC Oscillator Tun-
ing register (see Register 9-4). For complete details on calculating the Minimum and Maximum time see
Section 5.3 “Programming Operations”.
TABLE 26-13: INTERNAL VOLTAGE REGULATOR SPECIFICATIONS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial

Param
No.

Symbol

Characteristics

Min Typ Max

Units Comments

CEFC

External Filter Capacitor
Value

4.7 10

Capacitor must be low
series resistance
(< 5 ohms)

uF
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