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PIC24HIXXXGPX06A/X08A/X10A

FIGURE 3-2: PIC24HIXXXGPX06A/X08A/X10A PROGRAMMER'S MODEL
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5.4.1 PROGRAMMING ALGORITHM FOR

The user can program one row of program Flash
memory at a time. To do this, it is necessary to erase
the 8-row erase page that contains the desired row.

FLASH PROGRAM MEMORY

The general process is:

1.

Read eight rows of program memory
(512 instructions) and store in data RAM.

4. Write the first 64 instructions from data RAM into

the program memory buffers (see Example 5-2).

5. Write the program block to Flash memory:

a) Set the NVMOP bits to ‘0001’ to configure
for row programming. Clear the ERASE bit
and set the WREN bit.

b) Write 0x55 to NVMKEY.

c) Write 0xAA to NVMKEY.

d) Set the WR bit. The programming cycle
begins and the CPU stalls for the duration of
the write cycle. When the write to Flash mem-
ory is done, the WR bit is cleared
automatically.

6. Repeat steps 4 and 5, using the next available
64 instructions from the block in data RAM by
incrementing the value in TBLPAG, until all
512 instructions are written back to Flash memory.

For protection against accidental operations, the write
initiate sequence for NVMKEY must be used to allow
any erase or program operation to proceed. After the
programming command has been executed, the user
must wait for the programming time until programming
is complete. The two instructions following the start of
the programming sequence should be NOPs, as shown
in Example 5-3.

2. Update the program data in RAM with the
desired new data.
3. Erase the page (see Example 5-1):

a) Set the NVMOP bits (NVMCON<3:0>) to
‘0010’ to configure for block erase. Set the
ERASE (NVMCON<6>) and WREN
(NVMCON<14>) bits.

b) Write the starting address of the page to be
erased into the TBLPAG and W registers.

c) Perform a dummy table write operation
(TBLWTL) to any address within the page
that needs to be erased.

d) Write 0x55 to NVMKEY.

e) Write 0xAA to NVMKEY.

f)  Setthe WR bit (NVMCON<15>). The erase
cycle begins and the CPU stalls for the dura-
tion of the erase cycle. When the erase is
done, the WR bit is cleared automatically.

EXAMPLE 5-1: ERASING A PROGRAM MEMORY PAGE

Set up NVMCON for block erase operation
MoV #0x4042, W
MoV W0, NVMCON

Init pointer to row to be ERASED

MoV #tblpage (PROG_ADDR), W
MOV W0, TBLPAG

MOV #tbloffset (PROG_ADDR), W)
TBLWIL wo, [WD]

DISI #5

MoV #0x55, W
MoV W), NVMKEY
MOV #O0xAA, W1
MoV WL, NVMKEY
BSET NVMCQON, #WR

; Initialize NVMCON

; Initialize PM Page Boundary SFR

; Initialize in-page EA<15: 0> pointer

; Set base address of erase block

; Block all interrupts with priority <7
; for next 5 instructions

; Write the 55 key

; Write the AA key

; Start the erase sequence

; Insert two NOPs after the erase
; command is asserted

Note: A program memory page erase operation

is set up by performing a dummy table
write (TBLWTL) operation to any address
within the page. This methodology is dif-
ferent from the page erase operation on
dsPIC30F/33F devices in which the erase

page was selected using a dedicated pair

of registers (NVMADRU and NVMADR).
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REGISTER 7-32: IPC17: INTERRUPT PRIORITY CONTROL REGISTER 17

uU-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— C2TXIP<2:0> — C1TXIP<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
— DMA7IP<2:0> — DMAG6IP<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 C2TXIP<2:0>: ECAN2 Transmit Data Request 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 C1TXIP<2:0>: ECAN1 Transmit Data Request 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 DMA7IP<2:0>: DMA Channel 7 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 Unimplemented: Read as ‘0’
bit 2-0 DMAG6IP<2:0>: DMA Channel 6 Data Transfer Complete 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 109
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REGISTER 8-1: DMAXCON: DMA CHANNEL x CONTROL REGISTER
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 U-0 U-0
CHEN SIZE DIR HALF NULLW — — —
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 U-0 U-0 R/W-0 R/W-0
— — AMODE<1:0> — — MODE<1:0>
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

bit 14

bit 13

bit 12

bit 11

bit 10-6

bit 5-4

bit 3-2
bit 1-0

CHEN: Channel Enable bit
1 = Channel enabled

0 = Channel disabled

SIZE: Data Transfer Size bit
1 = Byte

0 = Word

DIR: Transfer Direction bit (source/destination bus select)

1 = Read from DMA RAM address, write to peripheral address
0 = Read from peripheral address, write to DMA RAM address

HALF: Early Block Transfer Complete Interrupt Select bit

1 = Initiate block transfer complete interrupt when half of the data has been moved
0 = Initiate block transfer complete interrupt when all of the data has been moved

NULLW: Null Data Peripheral Write Mode Select bit

1 = Null data write to peripheral in addition to DMA RAM write (DIR bit must also be clear)

0 = Normal operation
Unimplemented: Read as ‘0’

AMODE<1:0>: DMA Channel Operating Mode Select bits

11 = Reserved

10 = Peripheral Indirect Addressing mode

01 = Register Indirect without Post-Increment mode
00 = Register Indirect with Post-Increment mode

Unimplemented: Read as ‘0’
MODE<1:0>: DMA Channel Operating Mode Select bits

11 = One-Shot, Ping-Pong modes enabled (one block transfer from/to each DMA RAM buffer)

10 = Continuous, Ping-Pong modes enabled
01 = One-Shot, Ping-Pong modes disabled
00 = Continuous, Ping-Pong modes disabled

© 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
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REGISTER 8-8: DMACS1: DMA CONTROLLER STATUS REGISTER 1

u-0 U-0 U-0 U-0 R-1 R-1 R-1 R-1
_ — — — LSTCH<3:0>
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO
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 15-12 Unimplemented: Read as ‘0’
bit 11-8 LSTCH<3:0>: Last DMA Channel Active bits

1111 = No DMA transfer has occurred since system Reset
1110-1000 = Reserved
0111 = Last data transfer was by DMA Channel 7
0110 = Last data transfer was by DMA Channel 6
0101 = Last data transfer was by DMA Channel 5
0100 = Last data transfer was by DMA Channel 4
0011 = Last data transfer was by DMA Channel 3
0010 = Last data transfer was by DMA Channel 2
0001 = Last data transfer was by DMA Channel 1
0000 = Last data transfer was by DMA Channel 0

bit 7 PPST7: Channel 7 Ping-Pong Mode Status Flag bit
1 = DMA7STB register selected
0 = DMA7STA register selected

bit 6 PPST6: Channel 6 Ping-Pong Mode Status Flag bit
1 = DMABSTB register selected
0 = DMABSTA register selected

bit 5 PPST5: Channel 5 Ping-Pong Mode Status Flag bit
1 = DMASSTB register selected
0 = DMAS5STA register selected

bit 4 PPST4: Channel 4 Ping-Pong Mode Status Flag bit
1 = DMA4STB register selected
0 = DMA4STA register selected

bit 3 PPST3: Channel 3 Ping-Pong Mode Status Flag bit
1 = DMA3STB register selected
0 = DMAS3STA register selected

bit 2 PPST2: Channel 2 Ping-Pong Mode Status Flag bit
1 = DMA2STB register selected
0 = DMA2STA register selected

bit 1 PPST1: Channel 1 Ping-Pong Mode Status Flag bit
1 = DMA1STB register selected
0 = DMA1STA register selected

bit 0 PPSTO: Channel 0 Ping-Pong Mode Status Flag bit

1 = DMAOSTB register selected
0 = DMAOSTA register selected
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REGISTER 8-9: DSADR: MOST RECENT DMA RAM ADDRESS
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
DSADR<15:8>
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
DSADR<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-0

DSADR<15:0>: Most Recent DMA RAM Address Accessed by DMA Controller bits

DS70592D-page 122
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REGISTER 16-3: SPIXCON2: SPIx CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 uU-0 uU-0 uU-0 u-0 uU-0
FRMEN SPIFSD FRMPOL — — — — —
bit 15 bit 8
U-0 u-0 uU-0 u-0 U-0 uU-0 R/W-0 uU-0
— — — — — — FRMDLY —
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 FRMEN: Framed SPIx Support bit

1 = Framed SPIx support enabled (@ pin used as frame sync pulse input/output)
0 = Framed SPIx support disabled

bit 14 SPIFSD: Frame Sync Pulse Direction Control bit

1 = Frame sync pulse input (slave)
0 = Frame sync pulse output (master)

bit 13 FRMPOL: Frame Sync Pulse Polarity bit

1 = Frame sync pulse is active-high
0 = Frame sync pulse is active-low

bit 12-2 Unimplemented: Read as ‘0’
bit 1 FRMDLY: Frame Sync Pulse Edge Select bit

1 = Frame sync pulse coincides with first bit clock
0 = Frame sync pulse precedes first bit clock

bit 0 Unimplemented: Read as ‘0’
This bit must not be set to ‘1’ by the user application
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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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19.3 Modes of Operation

The CAN module can operate in one of several operation
modes selected by the user. These modes include:

« Initialization Mode

» Disable Mode

* Normal Operation Mode

* Listen Only Mode

« Listen All Messages Mode
* Loopback Mode

Modes are requested by setting the REQOP<2:0> bits
(CiCTRL1<10:8>). Entry into a mode is Acknowledged
by monitoring the OPMODE<2:0> bits
(CiCTRL1<7:5>). The module will not change the mode
and the OPMODE bits until a change in mode is
acceptable, generally during bus Idle time, which is
defined as at least 11 consecutive recessive bits.

19.3.1 INITIALIZATION MODE

In the Initialization mode, the module will not transmit or
receive. The error counters are cleared and the inter-
rupt flags remain unchanged. The programmer will
have access to Configuration registers that are access
restricted in other modes. The module will protect the
user from accidentally violating the CAN protocol
through programming errors. All registers which control
the configuration of the module cannot be modified
while the module is on-line. The CAN module will not
be allowed to enter the Configuration mode while a
transmission is taking place. The Configuration mode
serves as a lock to protect the following registers.

* All Module Control Registers

» Baud Rate and Interrupt Configuration Registers
* Bus Timing Registers

« Identifier Acceptance Filter Registers

* Identifier Acceptance Mask Registers

19.3.2 DISABLE MODE

In Disable mode, the module will not transmit or
receive. The module has the ability to set the WAKIF bit
due to bus activity, however, any pending interrupts will
remain and the error counters will retain their value.

If the REQOP<2:0> bits (CiCTRL1<10:8>) = 001, the
module will enter the Module Disable mode. If the module
is active, the module will wait for 11 recessive bits on the
CAN bus, detect that condition as an Idle bus, then
accept the module disable command. When the
OPMODE<2:0> bits (CiCTRL1<7:5>) =001, that indi-
cates whether the module successfully went into Module
Disable mode. The I/O pins will revert to normal 1/O
function when the module is in the Module Disable mode.

The module can be programmed to apply a low-pass
filter function to the CiRX input line while the module or
the CPU is in Sleep mode. The WAKFIL bit
(CiCFG2<14>) enables or disables the filter.

Note:  Typically, if the CAN module is allowed to
transmit in a particular mode of operation
and a transmission is requested
immediately after the CAN module has
been placed in that mode of operation, the
module waits for 11 consecutive recessive
bits on the bus before starting
transmission. If the wuser application
switches to Disable mode within this 11-bit
period, the transmission is then aborted
and the corresponding TXABT bit is set
and the TXREQ bit is cleared.

19.3.3 NORMAL OPERATION MODE

Normal Operation mode is selected when
REQOP<2:0> =000. In this mode, the module is
activated and the I/O pins will assume the CAN bus
functions. The module will transmit and receive CAN
bus messages via the CiTX and CiRX pins.

19.3.4 LISTEN ONLY MODE

If the Listen Only mode is activated, the module on the
CAN bus is passive. The transmitter buffers revert to
the port 1/0 function. The receive pins remain inputs.
For the receiver, no error flags or Acknowledge signals
are sent. The error counters are deactivated in this
state. The Listen Only mode can be used for detecting
the baud rate on the CAN bus. To use this, it is neces-
sary that there are at least two further nodes that
communicate with each other.

19.3.5 LISTEN ALL MESSAGES MODE

The module can be set to ignore all errors and receive
any message. The Listen All Messages mode is acti-
vated by setting REQOP<2:0> = 111’. In this mode,
the data which is in the message assembly buffer, until
the time an error occurred, is copied in the receive buf-
fer and can be read via the CPU interface.

19.3.6 LOOPBACK MODE

If the Loopback mode is activated, the module will con-
nect the internal transmit signal to the internal receive
signal at the module boundary. The transmit and
receive pins revert to their port I/O function.

© 2009-2012 Microchip Technology Inc.
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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 19-18: CiFMSKSEL1: ECAN™ MODULE FILTER 7-0 MASK SELECTION 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
F7MSK<1:0> F6MSK<1:0> F5MSK<1:0> FAMSK<1:0>
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
F3MSK<1:0> F2MSK<1:0> F1MSK<1:0> FOMSK<1:0>
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 15-14

bit 13-12

bit 11-10

bit 9-8

bit 7-6

bit 5-4

bit 3-2

bit 1-0

F7MSK<1:0>: Mask Source for Filter 7 bit

11 = Reserved; do not use

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

F6MSK<1:0>: Mask Source for Filter 6 bit

11 = Reserved; do not use

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

F5MSK<1:0>: Mask Source for Filter 5 bit

11 = Reserved; do not use

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

FAMSK<1:0>: Mask Source for Filter 4 bit

11 = Reserved; do not use

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

F3MSK<1:0>: Mask Source for Filter 3 bit

11 = Reserved; do not use

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

F2MSK<1:0>: Mask Source for Filter 2 bit

11 = Reserved; do not use

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

F1MSK<1:0>: Mask Source for Filter 1 bit

11 = Reserved; do not use

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask
FOMSK<1:0>: Mask Source for Filter 0 bit

11 = Reserved; do not use

10 = Acceptance Mask 2 registers contain mask

01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

DS70592D-page 198
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24.0 ELECTRICAL CHARACTERISTICS

This section provides an overview of PIC24HJXXXGPX06A/X08A/X10A electrical characteristics. Additional
information is provided in future revisions of this document as it becomes available.

Absolute maximum ratings for the PIC24HJXXXGPX06A/X08A/X10A family are listed below. Exposure to these maxi-
mum 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 UNAer DI@S..........coouiiiiiiii e -40°C to +125°C
1ol = o [N (=Y g o T=Y = (U] S SUS -65°C to +160°C
Voltage on VDD With reSPECT 10 VSS ..o e e -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant with respect to VSSM e -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss when VDD > BOVA e -0.3V to +5.6V
Voltage on any 5V tolerant pin with respect to Vss when VDD < BOVE e -0.3V to 3.6V
Maximum CUITENTt OUL OF VSS PN ...ttt e ettt e e s e e e et e e nnee s 300 mA
Maximum current into VDD pin(z) ........................................................................................................................... 250 mA
Maximum current sourced/sunk by any 2x /0 PN ..o, 8 mA
Maximum current sourced/sunk by any 4x /0 PiNG) ..., 15 mA
Maximum current sourced/sunk by any 8x /O PIN®G) ... 25 mA
Maximum current SUNK DY @ll POMES ..ot 200 mA
Maximum current sourced by all ports(z) ............................................................................................................... 200 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 24-2).

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

4: See the “Pin Diagrams” section for 5V tolerant pins.

© 2009-2012 Microchip Technology Inc. DS70592D-page 241



PIC24HIXXXGPX06A/X08A/X10A

FIGURE 24-11: SPIXx MASTER MODE (FULL-DUPLEX, CKE =1, CKP = X, SMP = 1) TIMING
CHARACTERISTICS
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Note: Refer to Figure 24-1 for load conditions.

TABLE 24-30: SPIx MASTER MODE (FULL-DUPLEX, CKE =1, CKP =x, SMP = 1) 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
Pi{gm Symbol Characteristic() Min | Typ® | Max | Units Conditions
SP10 | TscP Maximum SCK Frequency — — 10 MHz |See Note 3
SP20 TscF SCKXx Output Fall Time — — — ns See parameter DO32
and Note 4
SP21 TscR SCKXx Output 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 TdoV2sc, |SDOx Data Output Setup to 30 — — ns —
TdoV2scL |First SCKx Edge
SP40 TdiV2scH, | Setup Time of SDIx Data 30 — — ns —
TdiV2scL |Input to SCKx Edge
SP41 TscH2diL, |Hold Time of SDIx Data Input 30 — — ns —
TscL2diL |to SCKx Edge

Note 1: These parameters are characterized, but are not tested in manufacturing.

Data in “Typ” column is at 3.3V, 25°C unless otherwise stated.

3:  The minimum clock period for SCKx is 100 ns. The clock generated in Master mode must not violate this
specification.

4: Assumes 50 pF load on all SPIx pins.

N
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FIGURE 24-22: ADC CONVERSION (12-BIT MODE) TIMING CHARACTERISTICS
(ASAM = 0, SSRC<2:0> = 000)

Instruction ' ! ! '
Execution _ Set SAMPX ‘Clear SAMP X_ !

SAMP : A S S S S R S S S
AD6‘| ! 1 [ 1 [ [ [ [ [ [ [ [ [ [ [ [ [ 1 [
Z CADBO —=  e— L
: e oA e . . . . . 'AD5E . . . . . L
DONE Z Z R R S S S S S S S
AD1IF Z S R R R R R R R R
o @ OB 6 6 @ ®
@ Software sets AD1CON. SAMP to start sampling. @ Sampling ends, conversion sequence starts.
Sampling starts after discharge period. TSAMP is described in @ Convert bit 11.

Section 28. “Analog-to-Digital Converter (ADC) without DMA” c t bit 10
(DS70249) in the “dsPIC33F/PIC24H Family Reference Manual”. @ onvert bit 11.
Please see the Microchip web site (www.microchip.com) @ Convert bit 1.
for the latest dsPIC33F/PIC24H Family Reference Manual sections. .
Convert bit 0.

@ Software clears AD1CON. SAMP to start conversion. )
@ One TAD for end of conversion.
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25.2 AC Characteristics and Timing
Parameters

The information contained in this section defines
PIC24HJXXXGPX06A/X08A/X10A AC characteristics
and timing parameters for high temperature devices.
However, all AC timing specifications in this section are
the same as those in Section24.2 “AC
Characteristics and Timing Parameters”, 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
0S53 in Section 24.2 “AC Characteristics and
Timing Parameters” is the Industrial and Extended
temperature equivalent of HOS53.

TABLE 25-7: TEMPERATURE AND VOLTAGE SPECIFICATIONS - AC

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)

Operating temperature  -40°C < TA < +150°C for High Temperature
Operating voltage VDD range as described in Table 25-1.

AC CHARACTERISTICS

FIGURE 25-1: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS
Load Condition 1 — for all pins except OSC2 Load Condition 2 — for OSC2
VDD/2

RL Pin
T

CL

Vss
Pin _T_ cL RL = 4640
CL = 50 pF for all pins except OSC2
Vss 15 pF for OSC2 output

TABLE 25-8: PLL CLOCK TIMING SPECIFICATIONS

AC Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
CHARACTERISTICS | Operating temperature  -40°C < TA < +150°C for High Temperature

Pilrc?m Symbol Characteristic Min Typ Max Units Conditions
HOS53 |DcLk CLKO Stability (Jitter)® -5 0.5 5 % | Measured over 100 ms
period

Note 1: These parameters are characterized, but are not tested in manufacturing.
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APPENDIX A: MIGRATING FROM
PIC24HIXXXGPX06/
X08/X10 DEVICES TO
PIC24HIXXXGPX06A/
X08A/X10A DEVICES

The PIC24HIXXXGPX06A/X08A/X10A devices were
designed to enhance the PIC24HJXXXGPX06/X08/
X10 families of devices.

In general, the PIC24HJXXXGPX06A/X08A/X10A
devices are backward-compatible with
PIC24HJXXXGPX06/X08/X10 devices; however,
manufacturing differences may cause
PIC24HJXXXGPX06A/X08A/X10A devices to behave
differently from PIC24HJXXXGPX06/X08/X10 devices.
Therefore, complete system test and characterization
is recommended if PIC24HJXXXGPX06A/X08A/X10A
devices are used to replace PIC24HJXXXGPX06/X08/
X10 devices.

The following enhancements were introduced:

» Extended temperature support of up to +125°C

* Enhanced Flash module with higher endurance
and retention

* New PLL Lock Enable configuration bit

» Added Timer>5 trigger for ADC1 and Timer3 trigger
for ADC2

© 2009-2012 Microchip Technology Inc.
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip
product. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our
documentation can better serve you, please FAX your comments to the Technical Publications Manager at
(480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

TO:
RE:

From: Name

Technical Publications Manager Total Pages Sent
Reader Response

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):

Would you like a reply? Y N

Device: PIC24HJXXXGPX06A/X08A/X10A Literature Number: DS70592D

Questions:

1.

What are the best features of this document?

How does this document meet your hardware and software development needs?

Do you find the organization of this document easy to follow? If not, why?

What additions to the document do you think would enhance the structure and subject?

What deletions from the document could be made without affecting the overall usefulness?

Is there any incorrect or misleading information (what and where)?

How would you improve this document?
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intellectual property rights.
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