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PIC24HIXXXGPX06A/X08A/X10A

4.0 MEMORY ORGANIZATION

Note:  This data sheet summarizes the features
of the PIC24HJXXXGPX06A/X08A/X10A
family of devices. However, it is not
intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section 3.
“Data Memory” (DS70202) of the
“dsPIC33F/PIC24H Family Reference
Manual”, which is available from the
Microchip web site (www.microchip.com).

The PIC24HJXXXGPX06A/X08A/X10A architecture
features separate program and data memory spaces
and buses. This architecture also allows the direct
access of program memory from the data space during
code execution.

4.1 Program Address Space

The program address memory space of the
PIC24HJXXXGPX06A/X08A/X10A  devices is 4M
instructions. The space is addressable by a 24-bit value
derived from either the 23-bit Program Counter (PC)
during program execution, or from table operation or
data space remapping as described in Section 4.4
“Interfacing Program and Data Memory Spaces”.

User access to the program memory space is restricted
to the lower half of the address range (0x000000 to
Ox7FFFFF). The exception is the use of TBLRD/ TBLWI'
operations, which use TBLPAG<7> to permit access to
the Configuration bits and Device ID sections of the
configuration memory space.

Memory maps for the PIC24HJXXXGPX06A/X08A/
X10A family of devices are shown in Figure 4-1.

FIGURE 4-1: PROGRAM MEMORY MAP FOR PIC24HJXXXGPX06A/X08A/X10A FAMILY DEVICES
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TABLE 4-7: INPUT CAPTURE REGISTER MAP

SFRName | >R | Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Re’;'e'}ts
IC1BUF 0140 Input 1 Capture Register XXXX
IC1CON 0142 — | — Jwesoo] — | — ] = | = ] = ]| ICI<1:0> Icov | ICBNE ICM<2:0> 0000
IC2BUF 0144 Input 2 Capture Register XXXX
IC2CON 0146 — | — Jwesoo] = | — ] = ] = ] = ]| ICI<1:0> Icov | ICBNE ICM<2:0> 0000
IC3BUF 0148 Input 3 Capture Register XXXX
IC3CON 014A — | — Jwesoo] = | — ] = ] = ] = ]| ICI<1:0> Icov | ICBNE ICM<2:0> 0000
IC4BUF 014C Input 4 Capture Register XXXX
ICA4CON 014E — | — Jwesoo] = | — ] = ] = ] = ]| ICI<1:0> Icov | ICBNE ICM<2:0> 0000
IC5BUF 0150 Input 5 Capture Register XXXX
IC5CON 0152 — | — Jwesoo] — | — ] = | = ] = ]| ICI<1:0> Icov | ICBNE ICM<2:0> 0000
IC6BUF 0154 Input 6 Capture Register XXXX
ICBCON 0156 — | — Jwesoo] — | — ] = | = ] = ]| ICI<1:0> Icov | ICBNE ICM<2:0> 0000
IC7BUF 0158 Input 7 Capture Register XXXX
IC7CON 015A — | — Jwesoo] — | — ] = | = ] = ]| ICI<1:0> Icov | ICBNE ICM<2:0> 0000
IC8BUF 015C Input 8 Capture Register XXXX
ICBCON 015E — | — Jwesoo] — | — ] = | = ] = ]| ICI<1:0> Icov | ICBNE ICM<2:0> 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 4-23: ECAN2 REGISTER MAP WHEN C2CTRL1.WIN = 1 FOR PIC24HJ256GP610A DEVICES ONLY

FileName | Addr | Bit15 | Bit14 | Bit13 | Bitl2 | Bit1l | Bit10 | Bito | Bits8 | Bit7 | Bit6 | Bits5 | Bit4 | Bit3 | Bit2 | Bit1 | sito | A

0500- See definition when WIN = x
051E

C2BUFPNT1 | 0520 F3BP<3:0> F2BP<3:0> F1BP<3:0> FOBP<3:0> 0000
C2BUFPNT2 | 0522 F7BP<3:0> F6BP<3:0> F5BP<3:0> F4BP<3:0> 0000
C2BUFPNT3 | 0524 F12BP<3:0> F10BP<3:0> FOBP<3:0> F8BP<3:0> 0000
C2BUFPNT4 | 0526 F15BP<3:0> F14BP<3:.0> F13BP<3:0> F12BP<3:.0> 0000
C2RXMOSID | 0530 SID<10:3> siD<2:0> — | moe | — | ED<im1e> XXXX
C2RXMOEID | 0532 EID<15:8> EID<7:0> XXXX
C2RXM1SID | 0534 SID<10:3> sD<2:0> — | wmoe | — | ED<arites XXXX
C2RXMIEID | 0536 EID<15:8> EID<7:0> XXXX
C2RXM2SID | 0538 SID<10:3> sD<2:0> — | wmoe | — | ED<arites XXXX
C2RXM2EID | 053A EID<15:8> EID<7:0> XXXX
C2RXFOSID | 0540 SID<10:3> siD<2:0> — |exoe| — | ED<rite> XXXX
C2RXFOED | 0542 EID<15:8> EID<7:0> XXXX
C2RXF1SID | 0544 SID<10:3> siD<2:0> — Jexoe| — | eo<re XXXX
C2RXF1ED | 0546 EID<15:8> EID<7:0> XXXX
C2RXF2SID | 0548 SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
C2RXF2ED | 054A EID<15:8> EID<7:0> XXXX
C2RXF3SID | 054C SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
C2RXF3ED | 054E EID<15:8> EID<7:0> XXXX
C2RXF4SID | 0550 SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
C2RXF4ED | 0552 EID<15:8> EID<7:0> XXXX
C2RXF5SID | 0554 SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
C2RXFSEID | 0556 EID<15:8> EID<7:0> XXXX
C2RXF6SID | 0558 SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
C2RXF6EID | 055A EID<15:8> EID<7:0> XXXX
C2RXF7SID | 055C SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
C2RXF7ED | 055E EID<15:8> EID<7:0> XXXX
C2RXF8SID | 0560 SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
C2RXF8EID | 0562 EID<15:8> EID<7:0> XXXX
C2RXFOSID | 0564 SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
C2RXFOEID | 0566 EID<15:8> EID<7:0> XXXX
C2RXF10SID | 0568 SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
C2RXF10EID | 056A EID<15:8> EID<7:0> XXXX
C2RXF11SID | 056C SID<10:3> SID<2:0> — Jexoe| — | Ep<irites XXXX
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
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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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4.2.6 SOFTWARE STACK

In addition to its use as a working register, the W15
register in the PIC24HJXXXGPX06A/X08A/X10A
devices is also used as a software Stack Pointer. The
Stack Pointer always points to the first available free
word and grows from lower to higher addresses. It pre-
decrements for stack pops and post-increments for
stack pushes, as shown in Figure 4-5. For a PC push
during any CALL instruction, the MSB of the PC is zero-
extended before the push, ensuring that the MSB is
always clear.

Note: A PC push during exception processing
concatenates the SRL register to the MSB
of the PC prior to the push.

The Stack Pointer Limit register (SPLIM) associated
with the Stack Pointer sets an upper address boundary
for the stack. SPLIM is uninitialized at Reset. As is the
case for the Stack Pointer, SPLIM<0> is forced to ‘0’
because all stack operations must be word-aligned.
Whenever an EA is generated using W15 as a source
or destination pointer, the resulting address is
compared with the value in SPLIM. If the contents of
the Stack Pointer (W15) and the SPLIM register are
equal and a push operation is performed, a stack error
trap will not occur. The stack error trap will occur on a
subsequent push operation. Thus, for example, if it is
desirable to cause a stack error trap when the stack
grows beyond address 0x2000 in RAM, initialize the
SPLIM with the value Ox1FFE.

Similarly, a Stack Pointer underflow (stack error) trap is
generated when the Stack Pointer address is found to
be less than 0x0800. This prevents the stack from
interfering with the Special Function Register (SFR)
space.

A write to the SPLIM register should not be immediately
followed by an indirect read operation using W15.

FIGURE 4-5: CALL STACK FRAME

0x0000 15 0

PC<15:0> -« W15 (before CALL)
000000000| PC<22:16>
<Free Word>

Higher Address

-« W15 (after CALL)

Stack Grows Towards

-
-

POP : [--W5]
PUSH: [WL5++]

4.2.7 DATA RAM PROTECTION FEATURE

The PIC24H product family supports Data RAM protec-
tion features that enable segments of RAM to be
protected when used in conjunction with Boot and
Secure Code Segment Security. BSRAM (Secure RAM
segment for BS) is accessible only from the Boot Seg-
ment Flash code, when enabled. SSRAM (Secure
RAM segment for RAM) is accessible only from the
Secure Segment Flash code, when enabled. See
Table 4-1 for an overview of the BSRAM and SSRAM
SFRs.

4.3 Instruction Addressing Modes

The addressing modes in Table 4-34 form the basis of
the addressing modes optimized to support the specific
features of individual instructions. The addressing
modes provided in the MAC class of instructions are
somewhat different from those in the other instruction

types.
4.31 FILE REGISTER INSTRUCTIONS

Most file register instructions use a 13-bit address field
(f) to directly address data present in the first 8192
bytes of data memory (Near Data Space). Most file
register instructions employ a working register, WO,
which is denoted as WREG in these instructions. The
destination is typically either the same file register or
WREG (with the exception of the MJL instruction),
which writes the result to a register or register pair. The
MOV instruction allows additional flexibility and can
access the entire data space.

432 MCU INSTRUCTIONS

The 3-operand MCU instructions are of the form:
Operand 3 = Operand 1 <function> Operand 2
where:

Operand 1 is always a working register (i.e., the

addressing mode can only be Register Direct) which is
referred to as Wb.

Operand 2 can be a W register, fetched from data
memory, or a 5-bit literal. The result location can be
either a W register or a data memory location. The fol-
lowing addressing modes are supported by MCU
instructions:

* Register Direct

* Register Indirect

» Register Indirect Post-Modified

* Register Indirect Pre-Modified

* 5-bit or 10-bit Literal

Note:  Not all instructions support all the
addressing modes given  above.
Individual instructions may support
different subsets of these addressing
modes.

© 2009-2012 Microchip Technology Inc.
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REGISTER 7-12: IEC2: INTERRUPT ENABLE CONTROL 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
T6IE DMA4IE — OCS8IE OC7IE OC6IE OC5IE IC6IE

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
IC5IE IC4IE IC3IE DMASIE C1IE C1RXIE SPI2IE SPI2EIE

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 T6IE: Timer6 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 14 DMAA4IE: DMA Channel 4 Data Transfer Complete Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 13 Unimplemented: Read as ‘0’
bit 12 OCB8IE: Output Compare Channel 8 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 11 OCY7IE: Output Compare Channel 7 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 10 OCB6IE: Output Compare Channel 6 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 9 OCSIE: Output Compare Channel 5 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 8 IC6IE: Input Capture Channel 6 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 7 IC5IE: Input Capture Channel 5 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 6 IC4IE: Input Capture Channel 4 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 5 IC3IE: Input Capture Channel 3 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 4 DMAGSIE: DMA Channel 3 Data Transfer Complete Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 3 C1IE: ECAN1 Event Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

© 2009-2012 Microchip Technology Inc. DS70592D-page 89
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REGISTER 7-13: IEC3: INTERRUPT ENABLE CONTROL REGISTER 3

uU-0 uU-0 R/W-0 u-0 U-0 uU-0 uU-0 R/W-0
— — DMASIE — — — — C2IE
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
C2RXIE INT4IE INT3IE TIIE T8IE MI2C2IE SI2C2IE T71E
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13 DMAGSIE: DMA Channel 5 Data Transfer Complete Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 12-9 Unimplemented: Read as ‘0’
bit 8 C2IE: ECAN2 Event Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 7 C2RXIE: ECAN2 Receive Data Ready Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 6 INT4IE: External Interrupt 4 Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 5 INT3IE: External Interrupt 3 Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 4 TOIE: Timer9 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 3 T8IE: Timer8 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 2 MI2C2IE: 12C2 Master Events Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 1 SI2C2IE: 12C2 Slave Events Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 0 T7IE: Timer7 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled
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REGISTER 7-15: IPCO: INTERRUPT PRIORITY CONTROL REGISTER 0

uU-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— T11P<2:0> — OC11P<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
— IC1IP<2:0> — INTOIP<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 T1IP<2:0>: Timer1 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 OC1IP<2:0>: Output Compare Channel 1 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 IC1IP<2:0>: Input Capture Channel 1 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 INTOIP<2:0>: External Interrupt O Priority bits

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

741 INITIALIZATION
To configure an interrupt source:

1. Set the NSTDIS bit (INTCON1<15>) if nested
interrupts are not desired.

2. Select the user-assigned priority level for the
interrupt source by writing the control bits in the
appropriate IPCx register. The priority level will
depend on the specific application and type of
interrupt source. If multiple priority levels are not
desired, the IPCx register control bits for all
enabled interrupt sources may be programmed
to the same non-zero value.

Note: At a device Reset, the IPCx registers are
initialized, such that all user interrupt
sources are assigned to priority level 4.

3. Clear the interrupt flag status bit associated with
the peripheral in the associated |IFSx register.

4. Enable the interrupt source by setting the inter-
rupt enable control bit associated with the
source in the appropriate IECx register.

7.4.2 INTERRUPT SERVICE ROUTINE

The method that is used to declare an ISR and initialize
the IVT with the correct vector address will depend on
the programming language (i.e., C or assembler) and
the language development toolsuite that is used to
develop the application. In general, the user must clear
the interrupt flag in the appropriate IFSx register for the
source of interrupt that the ISR handles. Otherwise, the
ISR will be re-entered immediately after exiting the
routine. If the ISR is coded in assembly language, it
must be terminated using a RETFI E instruction to
unstack the saved PC value, SRL value and old CPU
priority level.

7.4.3 TRAP SERVICE ROUTINE

A Trap Service Routine (TSR) is coded like an ISR,
except that the appropriate trap status flag in the
INTCON1 register must be cleared to avoid re-entry
into the TSR.

744 INTERRUPT DISABLE

All user interrupts can be disabled using the following
procedure:

1. Push the current SR value onto the software
stack using the PUSH instruction.

2. Force the CPU to priority level 7 by inclusive
ORing the value 0x0E with SRL.

To enable user interrupts, the POP instruction may be
used to restore the previous SR value.

Note that only user interrupts with a priority level of 7 or
less can be disabled. Trap sources (level 8-level 15)
cannot be disabled.

The DI SI instruction provides a convenient way to dis-
able interrupts of priority levels 1-6 for a fixed period of
time. Level 7 interrupt sources are not disabled by the
DI SI instruction.

© 2009-2012 Microchip Technology Inc.
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REGISTER 8-7: DMACSO0: DMA CONTROLLER STATUS REGISTER 0 (CONTINUED)

bit 3 XWCOL3: Channel 3 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 2 XWCOL?2: Channel 2 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 1 XWCOL1: Channel 1 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 0 XWCOLO: Channel 0 DMA RAM Write Collision Flag bit

1 = Write collision detected
0 = No write collision detected

DS70592D-page 120 © 2009-2012 Microchip Technology Inc.
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NOTES:
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REGISTER 10-3:

PMD3: PERIPHERAL MODULE DISABLE CONTROL REGISTER 3

R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 uU-0 uU-0
TOMD T8MD T7MD T6MD — — — —
bit 15 bit 8
U-0 uU-0 uU-0 uU-0 U-0 U-0 R/W-0 R/W-0
— — — — — — 12c2mMb | AD2MD®)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 TOMD: Timer9 Module Disable bit
1 = Timer9 module is disabled
0 = Timer9 module is enabled
bit 14 T8MD: Timer8 Module Disable bit
1 = Timer8 module is disabled
0 = Timer8 module is enabled
bit 13 T7MD: Timer7 Module Disable bit
1 = Timer7 module is disabled
0 = Timer7 module is enabled
bit 12 T6MD: Timer6 Module Disable bit
1 = Timer6 module is disabled
0 = Timer6 module is enabled
bit 11-2 Unimplemented: Read as ‘0’
bit 1 12C2MD: 12C2 Module Disable bit
1 =12C2 module is disabled
0 =12C2 module is enabled
bit 0 AD2MD: AD2 Module Disable bit(%)
1 = AD2 module is disabled
0 = AD2 module is enabled
Note 1: The PCFGx bits will have no effect if the ADC module is disabled by setting this bit. In this case, all port

pins multiplexed with ANx will be in Digital mode.
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A block diagram for a 32-bit timer pair (Timer4/5)
example is shown in Figure 13-1 and a timer (Timer4)
operating in 16-bit mode example is shown in
Figure 13-2.

Note:  Only Timer2 and Timer3 can trigger a
DMA data transfer.

FIGURE 13-1: TIMER2/3 (32-BIT) BLOCK DIAGRAM®

TCKPS<1:0>
TON 2

T2CK E Il_//¥ * 1x
Gate 4\—D7 Prescaler
Sync 01 1, 8, 64, 256

Tcy ® 00
L TGATE

TGATE
¢ I J TCS
1 Q D
Set T3IF 6_\_CK
0
PR3 | PR2
ADC Event Trigger Equal
- Comparator
MSb * LSb

- |
Resst ™| TMRS | TMR2 ——{ sync |

Read TMR2
Write TMR2

16

TMR3HLD

Data Bus<15:0> ﬁ

Note 1: The 32-bit timer control bit, T32, must be set for 32-bit timer/counter operation. All control bits are respective

to the T2CON register.
2: The ADC event trigger is available only on Timer2/3.
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18.3 UART Control Registers
REGISTER 18-1: UxMODE: UARTx MODE REGISTER

R/W-0 U-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0
UARTEN® — | usiL IREN® | RTSMD — UEN<1:0>
bit 15 bit 8
R/W-0 HC R/W-0 R/W-0 HC R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
WAKE LPBACK ABAUD URXINV BRGH PDSEL<1:0> STSEL
bit 7 bit 0
Legend: HC = Hardware cleared
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 UARTEN: UARTX Enable bit®)

1 = UARTXx is enabled; all UARTXx pins are controlled by UARTx as defined by UEN<1:0>
0 = UARTXx is disabled; all UARTX pins are controlled by port latches; UARTx power consumption

minimal
bit 14 Unimplemented: Read as ‘0’
bit 13 USIDL: Stop in Idle Mode bit

1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode
bit 12 IREN: IrDA® Encoder and Decoder Enable bit®
1 = IrDA® encoder and decoder enabled
0 = IrDA® encoder and decoder disabled
bit 11 RTSMD: Mode Selection for UXRTS Pin bit
1 = UxRTS pin in Simplex mode
0 = UxRTS pin in Flow Control mode
bit 10 Unimplemented: Read as ‘0’
bit 9-8 UEN<1:0>: UARTx Enable bits

11 = UxTX, UxRX and BCLK pins are enabled and used; UxCTS pin controlled by port latches

10 = UXTX, UxRX, UXCTS and UxRTS pins are enabled and used

01 = UxTX, UxRX and UxRTS pins are enabled and used; UxCTS pin controlled by port latches

00 = UxTX and UxRX pins are enabled and used; UxCTS and UxRTS/BCLK pins controlled by
port latches

bit 7 WAKE: Wake-up on Start bit Detect During Sleep Mode Enable bit
1 = UARTXx will continue to sample the UxRX pin; interrupt generated on falling edge; bit cleared
in hardware on following rising edge
0 = No wake-up enabled
bit 6 LPBACK: UARTx Loopback Mode Select bit
1 = Enable Loopback mode
0 = Loopback mode is disabled
bit 5 ABAUD: Auto-Baud Enable bit
1 = Enable baud rate measurement on the next character — requires reception of a Sync field (0x55)
before any data; cleared in hardware upon completion
0 = Baud rate measurement disabled or completed

Note 1: Referto Section 17. “UART” (DS70188) in the “dsPIC33F/PIC24H Family Reference Manual” for
information on enabling the UART module for receive or transmit operation.

2: This feature is only available for the 16x BRG mode (BRGH = 0).
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REGISTER 19-11: CiFEN1: ECAN™ MODULE ACCEPTANCE FILTER ENABLE REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
FLTEN15 FLTEN14 FLTEN13 FLTEN12 FLTEN11 FLTEN10 FLTEN9 FLTENS
bit 15 bit 8
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
FLTEN7 FLTENG6 FLTENS FLTEN4 FLTEN3 FLTEN2 FLTENA1 FLTENO
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 15-0 FLTENN: Enable Filter n (0-15) to Accept Messages bits

1 = Enable Filter n
0 = Disable Filter n
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REGISTER 20-2:

ADxCON2: ADCx CONTROL REGISTER 2 (where x =1 or 2)

R/W-0 R/W-0 R/W-0 u-0 U-0 R/W-0 R/W-0 R/W-0
VCFG<2:0> — — | ocsona | CHPS<1:0>
bit 15 bit 8
R-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
BUFS — SMPI<3:0> | BUFM ALTS
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

bit 12-11
bit 10

bit 9-8

bit 7

bit 6
bit 5-2

bit 1

bit 0

VCFG<2:0>: Converter Voltage Reference Configuration bits

VREF+ VREF-
000 AVDD AVss
001 | External VREF+ AVss
010 AVDD External VREF-
011 | External VREF+ External VREF-
1xx AVDD AVss

Unimplemented: Read as ‘0’

CSCNA: Scan Input Selections for CHO+ during Sample A bit

1 = Scan inputs

0 = Do not scan inputs

CHPS<1:0>: Selects Channels Utilized bits

When AD12B =1, CHPS<1:0>is: U-0, Unimplemented, Read as ‘0’
1x = Converts CHO, CH1, CH2 and CH3

01 = Converts CHO and CH1

00 = Converts CHO

BUFS: Buffer Fill Status bit (only valid when BUFM = 1)

1 = ADC is currently filling second half of buffer, user should access data in first half
0 = ADC is currently filling first half of buffer, user should access data in second half

Unimplemented: Read as ‘0’

SMPI<3:0>: Selects Increment Rate for DMA Addresses bits or number of sample/conversion
operations per interrupt

1111 = Increments the DMA address or generates interrupt after completion of every 16th sample/
conversion operation

1110 = Increments the DMA address or generates interrupt after completion of every 15th sample/
conversion operation

0001 = Increments the DMA address or generates interrupt after completion of every 2nd sample/con-
version operation

0000 = Increments the DMA address or generates interrupt after completion of every sample/conver-
sion operation

BUFM: Buffer Fill Mode Select bit

1 = Starts filling first half of buffer on first interrupt and second half of buffer on next interrupt
0 = Always starts filling buffer from the beginning
ALTS: Alternate Input Sample Mode Select bit

1 = Uses channel input selects for Sample A on first sample and Sample B on next sample
0 = Always uses channel input selects for Sample A
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TABLE 24-32: SPIx SLAVE MODE (FULL-DUPLEX, CKE =1, CKP =0, SMP = 0) TIMING
REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.4V to 3.6V
(unless otherwise stated)
-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Operating temperature

Pilrc?m Symbol Characteristic® Min Typ®@ | Max | Units Conditions
SP70 | TscP Maximum SCK Input Frequency — — 15 MHz | See Note 3
SP72 | TscF SCKXx Input Fall Time — — — ns | Seeparameter DO32
and Note 4
SP73 |TscR SCKXx Input Rise Time — — — ns |See parameter DO31
and Note 4
SP30 |TdoF SDOx Data Output Fall Time — — — ns |See parameter DO32
and Note 4
SP31 | TdoR SDOx Data Output Rise Time — — — ns |See parameter DO31
and Note 4
SP35 |TscH2doV, | SDOx Data Output Valid after — 6 20 ns —
TscL2doV |SCKx Edge
SP36 | TdoV2scH, | SDOx Data Output Setup to 30 — — ns —
TdoV2scL |First SCKx Edge
SP40 | TdiV2scH, |Setup Time of SDIx Data Input 30 — — ns —
TdiV2scL |to SCKx Edge
SP41 | TscH2diL, |Hold Time of SDIx Data Input 30 — — ns —
TscL2diL |to SCKx Edge
SP50 |TssL2scH, |SSx { to SCKx T or SCKx Input 120 — — ns —
TssL2scL
SP51 |TssH2doZ |SSx T to SDOx Output 10 — 50 ns —
High-Impedance®
SP52 | TscH2ssH | SSx after SCKx Edge 15TcY +40| — — ns |See Note 4
TscL2ssH
SP60 | TssL2doV |SDOx Data Output Valid after — — 50 ns —
SSx Edge
Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Data in “Typ” column is at 3.3V, 25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 66.7 ns. Therefore, the SCK clock generated by the Master must
not violate this specificiation.
4: Assumes 50 pF load on all SPIx pins.
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FIGURE 24-16: SPIx SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =0, SMP =0) TIMING
CHARACTERISTICS
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; SP72 SP73
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Note: Refer to Figure 24-1 for load conditions.
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FIGURE 24-21: ECAN™ MODULE I/O TIMING CHARACTERISTICS

CiTx Pin : KA ;

(output) : Old Value X : New Value
: CA10 CA11

CiRx Pin |

(input) . f
| CA20 :

TABLE 24-38: ECAN™ MODULE I/O TIMING REQUIREMENTS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
AC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

Pzrgm Symbol Characteristic(?) Min | Typ® | Max | Units Conditions
CA10 TioF Port Output Fall Time — — — ns See parameter D032
CA11 TioR Port Output Rise Time — — — ns See parameter D031
CA20 Tewf Pulse-Width to Trigger 120 — — ns —

CAN Wake-up Filter

Note 1: These parameters are characterized but not tested in manufacturing.
2: Datain “Typ” column is at 3.3V, 25°C unless otherwise stated. Parameters are for design guidance only
and are not tested.
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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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