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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"

Active

PIC

16-Bit

20 MIPS

CANbus, I2C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, POR, PWM, WDT
53

128KB (43K x 24)

FLASH

8K x 8

3V ~ 3.6V

A/D 18x10b/12b

Internal

-40°C ~ 150°C (TA)

Surface Mount

64-VFQFN Exposed Pad

64-VQFN (9x9)
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TABLE 4-6: TIMER REGISTER MAP
N ol Bit1s | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bits | Bit7 | Bit6 Bit 5 Bita | Bit3 | Bit2 | Bit1 | Bito | A
TMR1 0100 Timer1 Register 0000
PR1 0102 Period Register 1 FFFF
TICON |0104| TON — TSIDL — — — [ = — — TGATE TCKPS<1:0> — [ Ttswc | Tes — | oooo
TMR2 0106 Timer2 Register 0000
TMR3HLD | 0108 Timer3 Holding Register (for 32-bit timer operations only) XXXX
TMR3 010A Timer3 Register 0000
PR2 010C Period Register 2 FFFF
PR3 010E Period Register 3 FFFF
T2CON 0110 TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T3CON 0112 TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
TMR4 0114 Timer4 Register 0000
TMR5HLD | 0116 Timer5 Holding Register (for 32-bit operations only) XXXX
TMR5 0118 Timer5 Register 0000
PR4 011A Period Register 4 FFFF
PR5 011C Period Register 5 FFFF
T4CON 01E TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T5CON 0120 TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
TMR6 0122 Timer6 Register 0000
TMR7HLD | 0124 Timer7 Holding Register (for 32-bit operations only) XXXX
TMR7 0126 Timer7 Register 0000
PR6 0128 Period Register 6 FFFF
PR7 012A Period Register 7 FFFF
T6CON 012C TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T7CON 012E TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
TMR8 0130 Timer8 Register 0000
TMROHLD | 0132 Timer9 Holding Register (for 32-bit operations only) XXXX
TMR9 0134 Timer9 Register 0000
PR8 0136 Period Register 8 FFFF
PR9 0138 Period Register 9 FFFF
T8CON 013A TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T9CON 013C TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.

VOTX/VBOX/VIOXdOXXXHYZOld



"ou| ABojouyoa | diyoosolN 2102-600Z ©

6 8bed-az650250a

TABLE 4-23: ECAN2 REGISTER MAP WHEN C2CTRL1.WIN =1 FOR PIC24HJ256GP610A DEVICES ONLY (CONTINUED)

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 Bit 3 Bit 2 Bit 1 Bit 0 Repglizts
C2RXF11EID 056E EID<15:8> EID<7:0> XXXX
C2RXF12SID 0570 SID<10:3> SID<2:0> — | EXIDE | — EID<17:16> XXXX
C2RXF12EID 0572 EID<15:8> EID<7:0> XXXX
C2RXF13SID 0574 SID<10:3> SID<2:0> — | EXIDE | — EID<17:16> XXXX
C2RXF13EID 0576 EID<15:8> EID<7:0> XXXX
C2RXF14SID 0578 SID<10:3> SID<2:0> — | EXIDE | — EID<17:16> XXXX
C2RXF14EID 057A EID<15:8> EID<7:0> XXXX
C2RXF15SID 057C SID<10:3> SID<2:0> — | EXIDE | — EID<17:16> XXXX
C2RXF15EID 057E EID<15:8> EID<7:0> XXXX
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.

VOTX/VBOX/VIOXdOXXXHYZOld



26 9bed-azes02Sa

"ou| ABojouyoa | diyoosolN 2102-600Z @

TABLE 4-31: SYSTEM CONTROL 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 Bit 3 Bit 2 Bit 1 Bit 0 Re’,_;ltlets
RCON 0740 TRAPR | IOPUWR — — — — — VREGS EXTR SWR | SWDTEN| WDTO SLEEP IDLE BOR POR xxxx®
OSCCON | 0742 — COSC<2:0> — NOSC<2:0> CLKLOCK — LOCK — CF — LPOSCEN | OSWEN | 0300®
CLKDIV 0744 ROI DOZE<2:0> DOZEN FRCDIV<2:0> PLLPOST<1:0> — PLLPRE<4:0> 3040
PLLFBD 0746 — — — — — — — PLLDIV<8:0> 0030
OSCTUN | 0748 — — — — — — — — — [ — TUN<5:0> 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.

Note 1: RCON register Reset values dependent on type of Reset.

2:  OSCCON register Reset values dependent on the FOSC Configuration bits and by type of Reset.

TABLE 4-32: NVM 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 Bit 3 Bit 2 Bit 1 Bit 0 ReAsléts
NVMCON 0760 WR WREN | WRERR — — — — — — ERASE — — NVMOP<3:0> 0000
NVMKEY 0766 — — — — — — — — NVMKEY<7:0> 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.

Note 1: Reset value shown is for POR only. Value on other Reset states is dependent on the state of memory write or erase operations at the time of Reset.
TABLE 4-33: PMD 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 Bit 3 Bit 2 Bit 1 Bit 0 Reéléts
PMD1 0770 T5MD T4MD T3MD T2MD T1MD — — — 12C1MD U2mMD U1MD | SPI2MD | SPI1MD | C2MD C1MD AD1MD 0000
PMD2 0772 IC8MD | IC7MD | IC6MD | IC5MD | IC4MD | IC3MD IC2MD ICIMD | OC8MD | OC7MD | OC6MD | OC5MD | OC4MD | OC3MD | OC2MD | OC1MD | 0000
PMD3 0774 TO9MD T8MD T7MD T6MD — — — — — — — — — — 12C2MD | AD2MD 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
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TABLE 6-1: RESET FLAG BIT OPERATION

Flag Bit Setting Event Clearing Event
TRAPR (RCON<15>) Trap conflict event POR, BOR
IOPUWR (RCON<14>) lllegal opcode or uninitialized POR, BOR

W register access

EXTR (RCON<7>) MCLR Reset POR
SWR (RCON<6>) RESET instruction POR, BOR
WDTO (RCON<4>) WDT time-out PWRSAV instruction, POR, BOR
SLEEP (RCON<3>) PWRSAV #SLEEP instruction POR, BOR
IDLE (RCON<2>) PWRSAV #| DLE instruction POR, BOR
BOR (RCON<1>) BOR, POR —
POR (RCON<0>) POR —

Note: All Reset flag bits may be set or cleared by the user software.

6.1 Clock Source Selection at Reset

If clock switching is enabled, the system clock source at
device Reset is chosen, as shown in Table 6-2. If clock
switching is disabled, the system clock source is always
selected according to the oscillator Configuration bits.
Refer to Section 9.0 “Oscillator Configuration” for
further details.

TABLE 6-2: OSCILLATOR SELECTION vs.
TYPE OF RESET (CLOCK
SWITCHING ENABLED)
Reset Type Clock Source Determinant
POR Oscillator Configuration bits
BOR (FNOSC<2:0>)

MCLR COSC Control bits
WDTR (OSCCON<14:12>)

SWR

6.2 Device Reset Times

The Reset times for various types of device Reset are
summarized in Table 6-3. The system Reset signal is
released after the POR and PWRT delay times expire.

The time at which the device actually begins to execute
code also depends on the system oscillator delays,
which include the Oscillator Start-up Timer (OST) and
the PLL lock time. The OST and PLL lock times occur
in parallel with the applicable reset delay times.

The FSCM delay determines the time at which the
FSCM begins to monitor the system clock source after
the reset signal is released.

© 2009-2012 Microchip Technology Inc.
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PIC24HIXXXGPX06A/X08A/X10A

REGISTER 7-4: INTCONZ2: INTERRUPT CONTROL REGISTER 2
R/W-0 R-0 uU-0 uU-0 uU-0 uU-0 u-0 uU-0
ALTIVT DISI — — — — — —
bit 15 bit 8
uU-0 u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — INT4EP INT3EP INT2EP INT1EP 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’ = Bitis 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: DI Sl Instruction Status bit

1 =Dl Sl instruction is active

0 =Dl Sl 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

DS70592D-page 76
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PIC24HIXXXGPX06A/X08A/X10A

REGISTER 7-5: IFSO: INTERRUPT FLAG STATUS REGISTER O

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DMA1IF AD1IF U1TXIF U1RXIF SPHIF SPHEIF T3IF
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
T2IF OC2IF IC2IF DMAO1IF T1IF OC1IF IC1IF INTOIF
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 DMAL1IF: DMA Channel 1 Data Transfer Complete Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 13 AD1IF: ADC1 Conversion Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 12 U1TXIF: UART1 Transmitter Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 11 U1RXIF: UART1 Receiver Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 10 SPI1IF: SPI1 Event Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 9 SPI1EIF: SPI1 Fault Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 8 T3IF: Timer3 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 7 T2IF: Timer2 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 6 OC2IF: Output Compare Channel 2 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 5 IC2IF: Input Capture Channel 2 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 4 DMAOLIF: DMA Channel 0 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 3 T1IF: Timer1 Interrupt Flag Status bit

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

© 2009-2012 Microchip Technology Inc. DS70592D-page 77
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REGISTER 7-5: IFSO: INTERRUPT FLAG STATUS REGISTER 0 (CONTINUED)

bit 2 OCL1IF: Output Compare Channel 1 Interrupt Flag Status bit

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

bit 1 IC1IF: Input Capture Channel 1 Interrupt Flag Status bit

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

bit 0 INTOIF: External Interrupt O Flag Status bit

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

DS70592D-page 78 © 2009-2012 Microchip Technology Inc.
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REGISTER 7-14: IEC4: INTERRUPT ENABLE CONTROL REGISTER 4

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 U-0 R/W-0 R/W-0 U-0
C2TXIE C1TXIE DMATIE DMAGIE — U2EIE U1EIE —
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 C2TXIE: ECAN2 Transmit Data Request Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 6 C1TXIE: ECAN1 Transmit Data Request Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 5 DMAYIE: DMA Channel 7 Data Transfer Complete Enable Status bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 4 DMAGIE: DMA Channel 6 Data Transfer Complete Enable Status bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 3 Unimplemented: Read as ‘0’
bit 2 U2EIE: UART2 Error Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 1 U1EIE: UART1 Error Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 0 Unimplemented: Read as ‘0’

DS70592D-page 92
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PIC24HIXXXGPX06A/X08A/X10A

REGISTER 7-27: IPC12: INTERRUPT PRIORITY CONTROL REGISTER 12

uU-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— T8IP<2:0> — MI2C2I1P<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
— S12C2IP<2:0> — T71P<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’ = Bitis cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-12 T8IP<2:0>: Timer8 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 MI2C21P<2:0>: I12C2 Master Events 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 SI2C2IP<2:0>: 12C2 Slave Events 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 T7I1P<2:0>: Timer7 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

© 2009-2012 Microchip Technology Inc. DS70592D-page 105
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REGISTER 7-29: IPC14: INTERRUPT PRIORITY CONTROL REGISTER 14

U-0 u-0 uU-0 u-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 uU-0 U-0 uU-0 uU-0 R/W-1 R/W-0 R/W-0
— — — — — C2IP<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’ = Bitis cleared x = Bit is unknown
bit 15-3 Unimplemented: Read as ‘0’
bit 2-0 C2IP<2:0>: ECAN2 Event Interrupt Priority bits

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

REGISTER 7-30: IPC15: INTERRUPT PRIORITY CONTROL REGISTER 15

uU-0 uU-0 u-0 uU-0 u-0 u-0 uU-0 uU-0
bit 15 bit 8
uU-0 R/W-1 R/W-0 R/W-0 uU-0 uU-0 uU-0 uU-0
— DMASIP<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 15-7 Unimplemented: Read as ‘0’
bit 6-4 DMAS5IP<2:0>: DMA Channel 5 Data Transfer Complete 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’
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9.1 CPU Clocking System

There are seven system clock options provided by the
PIC24HJXXXGPX06A/X08A/X10A:

* 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:

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

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

» 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 24-19) 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 21.1 “Configuration Bits” for further details.)
The Initial Oscillator Selection Configuration bits,
FNOSC<2:0> (FOSCSEL<2:0>), and the Primary Oscil-
lator Mode Select Configuration bits, POSCMD<1:0>

(FOSC<1:0>), select the oscillator source that is used at
a Power-on Reset. The FRC primary 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 PIC24HJXXXGPXO06A/
X08A/X10A architecture.

Instruction execution speed or device operating
frequency, Fcy, is calculated, as shown in
Equation 9-1:

EQUATION 9-1: DEVICE OPERATING

FREQUENCY

Fosc
Fcy = —=
2

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:

EQUATION 9-2: Fosc CALCULATION

- EIN. Lé)
Fosc = FIN (Nl-N

DS70592D-page 124
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PIC24HIXXXGPX06A/X08A/X10A

REGISTER 9-4: OSCTUN: FRC OSCILLATOR TUNING REGISTER(®)

u-0 uU-0 uU-0 uU-0 u-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — TUN<5:0>(1)
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’ = Bitis cleared x = Bit is unknown
bit 15-6 Unimplemented: Read as ‘0’
bit 5-0 TUN<5:0>: FRC Oscillator Tuning bits

111111 = Center frequency — 0.375% (7.345 MHz)

100001 = Center frequency — 11.625% (6.52 MHz)
100000 = Center frequency — 12% (6.49 MHz)
011111 = Center frequency + 11.625% (8.23 MHz)
011110 = Center frequency + 11.25% (8.20 MHz)

000001 = Center frequency + 0.375% (7.40 MHz)
000000 = Center frequency (7.37 MHz nominal)

Note 1: OSCTUN functionality has been provided to help customers compensate for temperature effects on the
FRC frequency over a wide range of temperatures. The tuning step size is an approximation and is neither
characterized nor tested.

2: This register is reset only on a Power-on Reset (POR).
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REGISTER 18-2: UxSTA: UARTx STATUS AND CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

ADDEN: Address Character Detect bit (bit 8 of received data = 1)

1 = Address Detect mode enabled. If 9-bit mode is not selected, this does not take effect

0 = Address Detect mode disabled

RIDLE: Receiver Idle bit (read-only)

1 = Receiver is Idle

0 = Receiver is active

PERR: Parity Error Status bit (read-only)

1 = Parity error has been detected for the current character (character at the top of the receive FIFO)

0 = Parity error has not been detected

FERR: Framing Error Status bit (read-only)

1 = Framing error has been detected for the current character (character at the top of the receive
FIFO)

0 = Framing error has not been detected

OERR: Receive Buffer Overrun Error Status bit (read/clear only)

1 = Receive buffer has overflowed

0 = Receive buffer has not overflowed. Clearing a previously set OERR bit (1 — 0 transition) will reset
the receiver buffer and the UXRSR to the empty state

URXDA: Receive Buffer Data Available bit (read-only)

1 = Receive buffer has data, at least one more character can be read
0 = Receive buffer is empty

Refer to Section 17. “UART” (DS70188) in the “dsPIC33F/PIC24H Family Reference Manual” for
information on enabling the UART module for transmit operation.
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REGISTER 19-1: CiCTRL1: ECAN™ MODULE CONTROL REGISTER 1

U-0 uU-0 R/W-0 R/W-0 r-0 R/W-1 R/W-0 R/W-0
— — CSIDL ABAT — REQOP<2:0>
bit 15 bit 8
R-1 R-0 R-0 U-0 R/W-0 uU-0 uU-0 R/W-0
OPMODE<2:0> — CANCAP — — WIN
bit 7 bit 0
Legend: r = Bit is Reserved
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13 CSIDL: Stop in Idle Mode bit

1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode

bit 12 ABAT: Abort All Pending Transmissions bit

1 = Signal all transmit buffers to abort transmission

0 = Module will clear this bit when all transmissions are aborted
bit 11 Reserved: Do not use
bit 10-8 REQOP<2:0>: Request Operation Mode bits

111 = Set Listen All Messages mode

110 = Reserved — do not use

101 = Reserved — do not use

100 = Set Configuration mode

011 = Set Listen Only Mode

010 = Set Loopback mode

001 = Set Disable mode

000 = Set Normal Operation mode

bit 7-5 OPMODE<2:0>: Operation Mode bits
111 = Module is in Listen All Messages mode
110 = Reserved
101 = Reserved
100 = Module is in Configuration mode
011 = Module is in Listen Only mode
010 = Module is in Loopback mode
001 = Module is in Disable mode
000 = Module is in Normal Operation mode
bit 4 Unimplemented: Read as ‘0’
bit 3 CANCAP: CAN Message Receive Timer Capture Event Enable bit
1 = Enable input capture based on CAN message receive
0 = Disable CAN capture
bit 2-1 Unimplemented: Read as ‘0’
bit 0 WIN: SFR Map Window Select bit

1 = Use filter window
0 = Use buffer window
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REGISTER 19-24: CiRXOVF1l: ECAN™ MODULE RECEIVE BUFFER OVERFLOW REGISTER 1

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF15 RXOVF14 RXOVF13 RXOVF12 | RXOVF11 RXOVF10 RXOVF9 RXOVF8
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF7 RXOVF6 RXOVF5 RXOVF4 RXOVF3 RXOVF2 RXOVF1 RXOVFO
bit 7 bit 0

Legend: C = Clear only bit

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

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 RXOVF15:RXOVFO0: Receive Buffer n Overflow bits

1 = Module pointed a write to a full buffer (set by module)
0 = Overflow is cleared (clear by application software)

REGISTER 19-25: CiRXOVF2: ECAN™ MODULE RECEIVE BUFFER OVERFLOW REGISTER 2

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF31 RXOVF30 RXOVF29 RXOVF28 | RXOVF27 RXOVF26 RXOVF25 RXOVF24
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF23 RXOVF22 RXOVF21 RXOVF20 | RXOVF19 RXOVF18 RXOVF17 RXOVF16
bit 7 bit 0

Legend: C = Clear only bit

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

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 RXOVF31:RXOVF16: Receive Buffer n Overflow bits

1 = Module pointed a write to a full buffer (set by module)
0 = Overflow is cleared (clear by application software)
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25.0 HIGH TEMPERATURE ELECTRICAL CHARACTERISTICS

This section provides an overview of PIC24HJXXXGPX06A/X08A/X10A electrical characteristics for devices operating
in an ambient temperature range of -40°C to +150°C.

The specifications between -40°C to +150°C are identical to those shown in Section 24.0 “Electrical Characteristics”
for operation between -40°C to +125°C, with the exception of the parameters listed in this section.

Parameters in this section begin with an H, which denotes High temperature. For example, parameter DC10 in
Section 24.0 “Electrical Characteristics” is the Industrial and Extended temperature equivalent of HDC10.

Absolute maximum ratings for the PIC24HJXXXGPX06A/X08A/X10A high temperature devices are listed below.
Exposure to these maximum rating conditions for extended periods can 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
(See Note 1)

Ambient temperature under IS ... -40°C to +150°C
SEOrage tEMPEIATUIE .......eeiiii ettt et e e et e e st s e e -65°C to +160°C
Voltage on VDD With reSPECE 10 VSS ...ttt -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant with respect to VSSO) e -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss when VDD < 3.0V e, -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss when VbbD > B.0VO) e, -0.3V to 5.6V
Voltage on VCAP With reSPECE t0 VSS .....iiiiiiiiiiiiiie ettt 2.25V t0 2.75V
Maximum CUITENt OUL OF VSS PN ...ttt et e et b e e nab e e nnneeeanbee e e 60 mA
Maximum current into VDD pin(z) ............................................................................................................................. 60 mA
Maximum JUNCHON tEMPEIALUIE........cooiie ettt e e e et e e e s et e e e etee e e saeeeenseeeenseeeennneeesnneeenn +155°C
Maximum current sourced/sunk by any 2x /0 Pin() ..., 2mA
Maximum current sourced/sunk by any 4x /0 Pin() ..o, 4 mA
Maximum current sourced/sunk by any 8x /O PIN®G) ..o 8 mA
Maximum current sunk by all pOrts COMDINEA ..........ooiiiiiiiii e 10 mA
Maximum current sourced by all ports combiNed@ ................o.oiiiioieeeeeeeeeeeeeeee e 10 mA

Note 1: Stresses above those listed under “Absolute Maximum Ratings” can 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 can affect device reliability.

Maximum allowable current is a function of device maximum power dissipation (see Table 25-2).

Unlike devices at 125°C and below, the specifications in this section also apply to the CLKOUT, VREF+,
VREF-, SCLx, SDAX, PGECXx, and PGEDx pins.

4: AEC-Q100 reliability testing for devices intended to operate at 150°C is 1,000 hours. Any design in which
the total operating time from 125°C to 150°C will be greater than 1,000 hours is not warranted without prior
written approval from Microchip Technology Inc.

5. Refer to the “Pin Diagrams” section for 5V tolerant pins.
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Revision C (March 2011)

This revision includes typographical and formatting
changes throughout the data sheet text. In addition, all

occurrences of VDDCORE have been removed.

All other major changes are referenced by their

respective section in the following table.

TABLE B-2: MAJOR SECTION UPDATES

Section Name

Update Description

Section 2.0 “Guidelines for Getting Started
with 16-Bit Microcontrollers”

The frequency limitation for device PLL start-up conditions was
updated in Section 2.7 “Oscillator Value Conditions on Device
Start-up”.

The second paragraph in Section 2.9 “Unused I/0Os” was updated.

Section 4.0 “Memory Organization”

The All Resets values for the following SFRs in the Timer Register
Map were changed (see Table 4-6):

+ TMR1
+ TMR2
+ TMR3
+ TMR4
+ TMRS
+ TMR6
« TMR7
+ TMR8
+ TMR9

Section 9.0 “Oscillator Configuration”

Added Note 3 to the OSCCON: Oscillator Control Register (see
Register 9-1).

Added Note 2 to the CLKDIV: Clock Divisor Register (see
Register 9-2).

Added Note 1 to the PLLFBD: PLL Feedback Divisor Register (see
Register 9-3).

Added Note 2 to the OSCTUN: FRC Oscillator Tuning Register (see
Register 9-4).

Section 20.0 “10-bit/12-bit Analog-to-Digital
Converter (ADC)”

Updated the VREFL references in the ADC1 module block diagram
(see Figure 20-1).

Section 21.0 “Special Features”

Added a new paragraph and removed the third paragraph in
Section 21.1 “Configuration Bits”.

Added the column “RTSP Effects” to the Configuration Bits
Descriptions (see Table 21-2).
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NOTES:
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R ICXxCON (Input Capture x Control)..........ccccceeerueennne
IECO (Interrupt Enable Control 0)........ccccceveeeeeiiinennes

Reader Response............ccoceeviiiiiiiiiccc e 322
: IEC1 (Interrupt Enable Control 1)...
Registers IEC2 (Int Enable Control 2
ADXCHSO0 (ADCx Input Channel 0 Select................. 217 . (I” errupt E”a |e on “’I orssnees s
ADXxCHS123 (ADCX Input C3 ( nterrupt nable Control 3) ...............................
Channel 1, 2, 3 Select) .....cc.cvevrreerrrcerrrne 216 IEC4 (Interrupt Enable Control 4)...

ADxCON1 (ADCx Control 1)....
ADxCON2 (ADCx Control 2)
ADxCON3 (ADCx Control 3)
ADxCON4 (ADCx Control 4)
ADxCSSH (ADCx Input Scan Select High)...............
ADxCSSL (ADCx Input Scan Select Low)................
ADxPCFGH (ADCx Port Configuration High) .
ADXxPCFGL (ADCx Port Configuration Low).............
CiBUFPNT1 (ECAN Filter 0-3 Buffer Pointer)...........
CiBUFPNT2 (ECAN Filter 4-7 Buffer Pointer).....
CiBUFPNT3 (ECAN Filter 8-11 Buffer Pointer).........
CiBUFPNT4 (ECAN Filter 12-15 Buffer Pointer)....... 196
CiCFG1 (ECAN Baud Rate Configuration 1) ............ 190
CiCFG2 (ECAN Baud Rate Configuration 2) ..... .. 191
CiCTRL1 (ECAN Control 1) ....ccovveieiieeieenne. .. 182

CiCTRL2 (ECAN Control 2) .......cccccuveieeneennnn. ...183
CiEC (ECAN Transmit/Receive Error Count).. ... 189
CiFCTRL (ECAN FIFO Control).........cccoveeueee. ...185
CiFEN1 (ECAN Acceptance Filter Enable).. ...192
CiFIFO (ECAN FIFO Status)......cccccooveeveninienennenne. 186
CiFMSKSEL1 (ECAN Filter 7-0 Mask

Selection).......coceevieiiieiee e 198, 199
CiINTE (ECAN Interrupt Enable) ..........cccccvveennnenee 188
CiINTF (ECAN Interrupt Flag).......cccoccevieniinieinene 187
CiRXFnEID (ECAN Acceptance Filter n

Extended Identifier)..........cccovriiiiiiiiiis 197
CiRXFnSID (ECAN Acceptance Filter n

Standard Identifier) ..........ccccoviniiiiiiiicie 197
CiRXFUL1 (ECAN Receive Buffer Full 1)................. 201
CiRXFUL2 (ECAN Receive Buffer Full 2)................. 201
CiRXMnEID (ECAN Acceptance Filter Mask n

Extended Identifier)..........cccoviiiiiiiiiiens 200
CiRXMnSID (ECAN Acceptance Filter Mask n

Standard Identifier) ..........ccccoeiniiiiiiiicie 200

CiRXOVF1 (ECAN Receive Buffer Overflow 1)........ 202
CiRXOVF2 (ECAN Receive Buffer Overflow 2)........ 202
CiTRBnDLC (ECAN Buffer n Data

Length Control) ........cccceeviiiiiiiiiiiiie s 205
CiTRBnEID (ECAN Buffer n Extended Ildentifier) ..... 204
CiTRBnSID (ECAN Buffer n Standard Identifier)...... 204
CiTRBnSTAT (ECAN Receive Buffer n Status)........ 206
CiTRmnCON (ECAN TX/RX Buffer m Control)......... 203
CiVEC (ECAN Interrupt Code)........ccccueeueennene ...184
CLKDIV (Clock DiViSOr)......cccocveiirireiieneeiec e 128

CORCON (Core Control) ..........ccc...... .. 27,74
DMACSO0 (DMA Controller Status 0)..... .. 119
DMACS1 (DMA Controller Status 1)............... .. 121

DMAXCNT (DMA Channel x Transfer Count) .
DMAXCON (DMA Channel x Control)..........ccccccueenee. 115

DMAXPAD (DMA Channel x Peripheral Address)..... 118
DMAXREQ (DMA Channel x IRQ Select) ................. 116
DMAXSTA (DMA Channel x RAM Start

AAress A) .ooeiiieiie e 117

DMAXxSTB (DMA Channel x RAM Start

AdAress B) ......oocvieiiiiiieiiie e
DSADR (Most Recent DMA RAM Address)....
[2CXCON (12Cx CoNntrol) ......cccocvecuereeieiieieseeeens
I2CxMSK (12Cx Slave Mode Address Mask) ............
[2CXSTAT (12CX Status) .....covvverieiiniecie e

Reset Sequence .
RESELS ...

IFSO (Interrupt Flag Status 0).........
IFS1 (Interrupt Flag Status 1)......
IFS2 (Interrupt Flag Status 2)......
IFS3 (Interrupt Flag Status 3)......
IFS4 (Interrupt Flag Status 4)......
INTCON1 (Interrupt Control 1) ....
INTCONZ2 (Interrupt Control 2) .......
IPCO (Interrupt Priority Control 0)...
IPC1 (Interrupt Priority Control 1) ........cccceoviieiiiiinenes
IPC10 (Interrupt Priority Control 10)
IPC11 (Interrupt Priority Control 11)
IPC12 (Interrupt Priority Control 12)
IPC13 (Interrupt Priority Control 13)
IPC14 (Interrupt Priority Control 14)
IPC15 (Interrupt Priority Control 15)
IPC16 (Interrupt Priority Control 16)
IPC17 (Interrupt Priority Control 17)...
IPC2 (Interrupt Priority Control 2) ..........cccovieeeiienenen
IPC3 (Interrupt Priority Control 3).........cccccevcvinieennens
IPC4 (Interrupt Priority Control 4)... .
IPC5 (Interrupt Priority Control 5) ........ccceovieeiiiinennes
IPC6 (Interrupt Priority Control 6)...........ccccccvviveennns
IPC7 (Interrupt Priority Control 7)... .
IPC8 (Interrupt Priority Control 8).........cccovveevvneene
IPC9 (Interrupt Priority Control 9)..........cccccovvvvveennn.
NVMCON (Flash Memory Control)
OCXCON (Output Compare x Control) .........ccccueennee 157
OSCCON (Oscillator Control).........cccceeeveeneerueennen.

OSCTUN (FRC Oscillator Tuning)..
PLLFBD (PLL Feedback Divisor) ...
PMD1 (Peripheral Module Disable Control

Register 1) ..o 135
PMD1 (Peripheral Module Disable Control

Register 1) ..o 135
PMD2 (Peripheral Module Disable Control

REGISter 2) ... 137
PMD3 (Peripheral Module Disable Control

Register 3).....ccoiiiiiiiiieie e 139
RCON (Reset Control).......... ... 66
SPIXCON1 (SPIx Control 1) ..... .. 162
SPIXCON2 (SPIXx Control 2) ......cccccevevvinviinieniecneene 164
SPIXSTAT (SPIx Status and Control)..........ccccceeeenee 161
SR (CPU Status) .
T1CON (Timer1 Control) ......cccoovvvriiiciieniieeereceen 146
TxCON (T2CON, T4CON, T6CON or

TBCON CONtrol)...cceeeveiiiiieniicieeie e 150

TyCON (T3CON, T5CON, T7CON or

TOCON CoNntrol).....cccueeeeieiieiiiiiesiiee e
UxMODE (UARTx Mode)
UxSTA (UARTXx Status and Control) ..........cccceeeeeenee 177

Reset
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