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FIGURE 3-1: PIC24F CPU CORE BLOCK DIAGRAM
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TABLE 3-1: CPU CORE REGISTERS
Register(s) Name Description

WO through W15

Working Register Array

PC 23-Bit Program Counter

SR ALU STATUS Register

SPLIM Stack Pointer Limit Value Register
TBLPAG Table Memory Page Address Register
RCOUNT REPEAT Loop Counter Register
CORCON CPU Control Register

DISICNT Disable Interrupt Count Register
DSRPAG Data Space Read Page Register
DSWPAG Data Space Write Page Register
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TABLE 4-8: SFR MAP: 0400h BLOCK

File Name Address All Resets File Name Address All Resets
SPI (CONTINUED) CONFIGURABLE LOGIC CELL (CLC) (CONTINUED)
SPIMBUFL 0400 0000 CLC3CONL 047C 0000
SPIMBUFH 0402 0000 CLC3CONH 047E 0000
SPIMBRGL 0404 XXXX CLC3SELL 0480 0000
SPI1IMSK1 0408 0000 CLC3GLSL 0484 0000
SPI1IMSK2 040A 0000 CLC3GLSH 0486 0000
SPIMURDTL 040C 0000 CLC4CONL 0488 0000
SPIMURDTH 040E 0000 CLC4CONH 048A 0000
SPI2CON1 0410 0x00 CLC4SELL 048C 0000
SPI2CON2 0412 0000 CLC4GLSL 0490 0000
SPI2CON3 0414 0000 CLC4GLSH 0492 0000
SPI2STATL 0418 0028 1°C
SPI2STATH 041A 0000 I2C1RCV 0494 0000
SPI2BUFL 041C 0000 I2C1TRN 0496 00FF
SPI2BUFH 041E 0000 12C1BRG 0498 0000
SPI2BRGL 0420 XXXX 12C1CON1 049A 1000
SPI2IMSK1 0424 0000 12C1CON2 049C 0000
SPI2IMSK2 0426 0000 I2C1STAT 049E 0000
SPI2URDTL 0428 0000 12C1ADD 04A0 0000
SPI2URDTH 042A 0000 12C1MSK 04A2 0000
SPI3CON1 042C 0x00 I2C2RCV 04A4 0000
SPI3CON2 042E 0000 I2C2TRN 04A6 00FF
SPI3CON3 0430 0000 12C2BRG 04A8 0000
SPI3STATL 0434 0028 12C2CON1 04AA 1000
SPI3STATH 0436 0000 12C2CON2 04AC 0000
SPI3BUFL 0438 0000 I2C2STAT 04AE 0000
SPI3BUFH 043A 0000 12C2ADD 04B0 0000
SPI3BRGL 043C XXXX 12C2MSK 04B2 0000
SPI3IMSK1 0440 0000 I2C3RCV 04B4 0000
SPI3IMSK2 0442 0000 I2C3TRN 04B6 00FF
SPI3URDTL 0444 0000 I2C3BRG 04B8 0000
SPIBURDTH 0446 0000 12C3CON1 04BA 1000
CONFIGURABLE LOGIC CELL (CLC) I2C3CON2 04BC 0000
CLC1CONL 0464 0000 I2C3STAT 04BE 0000
CLC1CONH 0466 0000 12C3ADD 04CO0 0000
CLC1SELL 0468 0000 12C3MSK 04C2 0000
CLC1GLSL 046C 0000 DMA
CLC1GLSH 046E 0000 DMACON 04C4 0000
CLC2CONL 0470 0000 DMABUF 04C6 0000
CLC2CONH 0472 0000 DMAL 04C8 0000
CLC2SELL 0474 0000 DMAH 04CA 0000
CLC2GLSL 0478 0000 DMACHO 04CC 0000
CLC2GLSH 047A 0000 DMAINTO 04CE 0000
Legend: — =unimplemented, read as ‘0’; x = undefined. Reset values are shown in hexadecimal.
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FIGURE 4-10: PROGRAM SPACE VISIBILITY OPERATION TO ACCESS LOWER WORD

When DSRPAG<9:8> = 10 and EA<15> =1
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FIGURE 4-11: PROGRAM SPACE VISIBILITY OPERATION TO ACCESS UPPER WORD

When DSRPAG<9:8> =11 and EA<15>=1
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6.0 FLASHPROGRAM MEMORY

This data sheet summarizes the features of
this group of PIC24F devices. It is not
intended to be a comprehensive reference
source. For more information, refer to the
“dsPIC33/PIC24 Family Reference Man-
ual’, “PIC24F Flash Program Memory”
(DS30009715), which is available from the
Microchip web site (www.microchip.com).
The information in this data sheet
supersedes the information in the FRM.

Note:

The PIC24FJ1024GA610/GB610 family of devices
contains internal Flash program memory for storing
and executing application code. The program memory
is readable, writable and erasable. The Flash memory
can be programmed in four ways:

* In-Circuit Serial Programming™ (ICSP™)
* Run-Time Self-Programming (RTSP)
« JTAG

» Enhanced In-Circuit Serial Programming
(Enhanced ICSP)

ICSP allows a PIC24FJ1024GA610/GB610 family
device to be serially programmed while in the end
application circuit. This is simply done with two lines for
the programming clock and programming data (named
PGECx and PGEDx, respectively), and three other
lines for power (VDD), ground (Vss) and Master Clear
(MCLR). This allows customers to manufacture boards
with unprogrammed devices and then program the
microcontroller just before shipping the product. This
also allows the most recent firmware or a custom
firmware to be programmed.

RTSP is accomplished using TBLRD (Table Read) and
TBLWI (Table Write) instructions. With RTSP, the user
may write program memory data in blocks of
128 instructions (384 bytes) at a time and erase
program memory in blocks of 1024 instructions
(3072 bytes) at a time.

The device implements a 7-bit Error Correcting Code
(ECC). The NVM block contains a logic to write and
read ECC bits to and from the Flash memory. The
Flash is programmed at the same time as the
corresponding ECC parity bits. The ECC provides
improved resistance to Flash errors. ECC single bit
errors can be transparently corrected. ECC Double-Bit
Errors (ECCDBE) result in a trap.

6.1 Table Instructions and Flash

Programming

Regardless of the method used, all programming of
Flash memory is done with the Table Read and Table
Write instructions. These allow direct read and write
access to the program memory space from the data
memory while the device is in normal operating mode.
The 24-bit target address in the program memory is
formed using the TBLPAG<7:0> bits and the Effective
Address (EA) from a W register, specified in the table
instruction, as shown in Figure 6-1.

The TBLRDL and the TBLWIL instructions are used to
read or write to bits<15:0> of program memory.
TBLRDL and TBLWIL can access program memory in
both Word and Byte modes.

The TBLRDHand TBLWIHinstructions are used to read
or write to bits<23:16> of program memory. TBLRDH
and TBLWI'H can also access program memory in Word
or Byte mode.

FIGURE 6-1: ADDRESSING FOR TABLE REGISTERS
. 24 Bits bt
Using 4 ™
Program | 0 | Program Counter [0]
Counter | | | |
| ! |
| | ||
| | ||
| | Working Reg EA | ]
Using |
Table 1/0| TBLPAG Reg
Instruction ||
| | 8 Bits | 16 Bits |
KA | | A
] I 1]
User/Configuration _ Byte
Space Select ! 24-Bit EA | | Select
| |
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REGISTER 7-1: RCON: RESET CONTROL REGISTER

R/W-0 R/W-0 R/W-1 R/W-0 u-0 u-0 R/W-0 R/W-0
TRAPR® | 1oOPUWR® | SBOREN RETEN®@) — — cm® VREGS®)
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1
EXTR® SWR® SWDTEN® | wDTO®W SLEEP® IDLE® BORW PORW
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 TRAPR: Trap Reset Flag bit()

1 = A Trap Conflict Reset has occurred
0 = A Trap Conflict Reset has not occurred
bit 14 IOPUWR: lllegal Opcode or Uninitialized W Access Reset Flag bit(1)
1 = An illegal opcode detection, an illegal address mode or Uninitialized W register is used as an
Address Pointer and caused a Reset
0 = An illegal opcode or Uninitialized W register Reset has not occurred
bit 13 SBOREN: Software Enable/Disable of BOR bit
1 = BORis turned on in software
0 = BOR is turned off in software
bit 12 RETEN: Retention Mode Enable bit(®)
1 = Retention mode is enabled while device is in Sleep modes (1.2V regulator enabled)
0 = Retention mode is disabled
bit 11-10 Unimplemented: Read as ‘0’
bit 9 CM: Configuration Word Mismatch Reset Flag bit(?)
1 = A Configuration Word Mismatch Reset has occurred
0 = A Configuration Word Mismatch Reset has not occurred
bit 8 VREGS: Fast Wake-up from Sleep bit(®)
1 = Fast wake-up is enabled (uses more power)
0 = Fast wake-up is disabled (uses less power)
bit 7 EXTR: External Reset (MCLR) Pin bit(®)
1 = A Master Clear (pin) Reset has occurred
0 = A Master Clear (pin) Reset has not occurred
bit 6 SWR: Software Reset (Instruction) Flag bit™

1 = A RESET instruction has been executed
0 = A RESET instruction has not been executed

Note 1: All of the Reset status bits may be set or cleared in software. Setting one of these bits in software does not
cause a device Reset.

2: If the LPCFG Configuration bit is ‘1’ (unprogrammed), the retention regulator is disabled and the RETEN
bit has no effect. Retention mode preserves the SRAM contents during Sleep.

3: Re-enabling the regulator after it enters Standby mode will add a delay, TVREG, when waking up from
Sleep. Applications that do not use the voltage regulator should set this bit to prevent this delay from
occurring.

4: If the FWDTEN<1:0> Configuration bits are ‘11’ (unprogrammed), the WDT is always enabled, regardless
of the SWDTEN bit setting.
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REGISTER 11-5: ANSE: PORTE ANALOG FUNCTION SELECTION REGISTER

U-0 uU-0 U-0 U-0 U-0 U-0 R/W-1 U-0
— — — — — — ANSE9W —
bit 15 bit 8
U-0 U-0 U-0 R/W-1 U-0 U-0 U-0 u-0
— — — ANSE4 — — — —
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 15-10 Unimplemented: Read as ‘0’
bit 9 ANSE9: PORTE Analog Function Selection bit(})

1 = Pin is configured in Analog mode; I/O port read is disabled
0 = Pin is configured in Digital mode; I/O port read is enabled

bit 8-5 Unimplemented: Read as ‘0’
bit 4 ANSE4: PORTE Analog Function Selection bit

1 = Pin is configured in Analog mode; I/O port read is disabled
0 = Pin is configured in Digital mode; I/O port read is enabled

bit 3-0 Unimplemented: Read as ‘0’

Note 1. ANSED9 is not available on 64-pin devices.

REGISTER 11-6: ANSG: PORTG ANALOG FUNCTION SELECTION REGISTER

U-0 uU-0 U-0 U-0 U-0 U-0 R/W-1 R/W-1
— — — — — — ANSG<9:8>
bit 15 bit 8
R/W-1 R/W-1 U-0 U-0 U-0 uU-0 U-0 U-0
ANSG<7:6> — — — — — —
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 15-10 Unimplemented: Read as ‘0’
bit 9-6 ANSG<9:6>: PORTG Analog Function Selection bits

1 = Pin is configured in Analog mode; I/O port read is disabled
0 = Pin is configured in Digital mode; I/O port read is enabled

bit 5-0 Unimplemented: Read as ‘0’

© 2015-2016 Microchip Technology Inc. DS30010074D-page 153
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REGISTER 11-44: RPORS8: PERIPHERAL PIN SELECT OUTPUT REGISTER 8

U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — RP17R5 RP17R4 RP17R3 RP17R2 RP17R1 RP17R0
bit 15 bit 8

U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — RP16R5 RP16R4 RP16R3 RP16R2 RP16R1 RP16R0O
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 13-8 RP17R<5:0>: RP17 Output Pin Mapping bits
Peripheral Output Number n is assigned to pin, RP17 (see Table 11-4 for peripheral function numbers).
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP16R<5:0>: RP16 Output Pin Mapping bits
Peripheral Output Number n is assigned to pin, RP16 (see Table 11-4 for peripheral function numbers).

REGISTER 11-45: RPOR9: PERIPHERAL PIN SELECT OUTPUT REGISTER 9

U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — RP19R5 RP19R4 RP19R3 RP19R2 RP19R1 RP19R0O
bit 15 bit 8

U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — RP18R5 RP18R4 RP18R3 RP18R2 RP18R1 RP18R0O
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 13-8 RP19R<5:0>: RP19 Output Pin Mapping bits
Peripheral Output Number n is assigned to pin, RP19 (see Table 11-4 for peripheral function numbers).
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP18R<5:0>: RP18 Output Pin Mapping bits
Peripheral Output Number n is assigned to pin, RP18 (see Table 11-4 for peripheral function numbers).
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For 32-bit cascaded operation, these steps are also
necessary:

1. Set the OC32 bits for both registers
(OCyCON2<8> and OCxCON2<8>). Enable the
even numbered module first to ensure the
modules will start functioning in unison.

2. Clear the OCTRIG bit of the even module
(OCyCON2<7>), so the module will run in
Synchronous mode.

3. Configure the desired output and Fault settings
for OCy.

4. Force the output pin for OCx to the output state
by clearing the OCTRIS bit.

5. If Trigger mode operation is required, configure
the Trigger options in OCx by using the OCTRIG
(OCxCON2<7>), TRIGMODE (OCxCON1<3>)
and SYNCSEL<4:0> (OCxCON2<4:0>) bits.

6. Configure the desired Compare or PWM mode
of operation (OCM<2:0>) for OCy first, then for
OCx.

Depending on the output mode selected, the module
holds the OCx pin in its default state and forces a tran-
sition to the opposite state when OCxR matches the
timer. In Double Compare modes, OCx is forced back
to its default state when a match with OCxRS occurs.
The OCXIF interrupt flag is set after an OCxR match in
Single Compare modes and after each OCxRS match
in Double Compare modes.

Single-Shot pulse events only occur once, but may be
repeated by simply rewriting the value of the
OCxCON1 register. Continuous pulse events continue
indefinitely until terminated.

15.3 Pulse-Width Modulation (PWM)
Mode

In PWM mode, the output compare module can be
configured for edge-aligned or center-aligned pulse
waveform generation. All PWM operations are double-
buffered (buffer registers are internal to the module and
are not mapped into SFR space).

To configure the output compare module for PWM
operation:

1. Configure the OCx output for one of the
available Peripheral Pin Select pins if available
on the OC module you are using. Otherwise,
configure the dedicated OCx output pins.

2. Calculate the desired duty cycles and load them
into the OCxR register.

3. Calculate the desired period and load it into the
OCXxRS register.

4. Select the current OCx as the synchronization
source by writing 0x1F to the SYNCSEL<4:0>
bits (OCxCON2<4:0>) and ‘0’ to the OCTRIG bit
(OCxCON2<7>).

5. Select a clock source by writing to the
OCTSEL<2:0> bits (OCXCON1<12:10>).

6. Enable interrupts, if required, for the timer and
output compare modules. The output compare
interrupt is required for PWM Fault pin
utilization.

7. Select the desired PWM mode in the OCM<2:0>
bits (OCxCON1<2:0>).

8. Appropriate Fault inputs may be enabled by
using the ENFLT<2:0> bits as described in
Register 15-1.

9. If a timer is selected as a clock source, set the
selected timer prescale value. The selected
timer’s prescaler output is used as the clock
input for the OCx timer, and not the selected
timer output.

Note:  This peripheral contains input and output
functions that may need to be configured
by the Peripheral Pin Select. See
Section 11.4 “Peripheral Pin Select
(PPS)” for more information.

© 2015-2016 Microchip Technology Inc.
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REGISTER 16-1: CCPxCON1L: CCPx CONTROL 1 LOW REGISTERS (CONTINUED)

bit 4

bit 3-0

CCSEL: Capture/Compare Mode Select bit

1 = Input capture peripheral

0 = Output compare/PWM/timer peripheral (exact function is selected by the MOD<3:0> bits)
MOD<3:0>: CCPx Mode Select bits

For CCSEL = 1 (Input Capture modes):

1xxx = Reserved

011x = Reserved

0101 = Capture every 16th rising edge

0100 = Capture every 4th rising edge

0011 = Capture every rising and falling edge

0010 = Capture every falling edge

0001 = Capture every rising edge

0000 = Capture every rising and falling edge (Edge Detect mode)

For CCSEL = 0 (Output Compare/Timer modes):

1111 = External Input mode: Pulse generator is disabled, source is selected by ICS<2:0>
1110 = Reserved

110x = Reserved

10xx = Reserved

0111 = Variable Frequency Pulse mode

0110 = Center-Aligned Pulse Compare mode, buffered

0101 = Dual Edge Compare mode, buffered

0100 = Dual Edge Compare mode

0011 = 16-Bit/32-Bit Single Edge mode, toggles output on compare match
0010 = 16-Bit/32-Bit Single Edge mode, drives output low on compare match
0001 = 16-Bit/32-Bit Single Edge mode, drives output high on compare match
0000 = 16-Bit/32-Bit Timer mode, output functions are disabled

© 2015-2016 Microchip Technology Inc. DS30010074D-page 217
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FIGURE 17-1: SPIx MODULE BLOCK DIAGRAM (ENHANCED MODE)
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17.3 Audio Mode Operation In Slave+Audio mode:

To initialize the SPIx module for Audio mode, follow the
steps to initialize it for Master/Slave mode, but also set
the AUDEN bit (SPIXCON1H<15>). In Master+Audio
mode:

» This mode enables the device to generate SCKx
and LRC pulses as long as the SPIEN bit
(SPIXCON1L<15>) = 1.

» The SPIx module generates LRC and SCKx
continuously in all cases, regardless of the
transmit data, while in Master mode.

* The SPIx module drives the leading edge of LRC
and SCKx within 1 SCKx period, and the serial
data shifts in and out continuously, even when the
TX FIFO is empty.

This mode enables the device to receive SCKx
and LRC pulses as long as the SPIEN bit
(SPIXCON1L<15>) = 1.

The SPIx module drives zeros out of SDOXx, but
does not shift data out or in (SDIx) until the
module receives the LRC (i.e., the edge that
precedes the left channel).

Once the module receives the leading edge

of LRC, it starts receiving data if

DISSDI (SPIXCON1L<4>) = 0 and the serial data
shifts out continuously, even when the TX FIFO
is empty.
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REGISTER 24-5: CLCxGLSH: CLCx GATE LOGIC INPUT SELECT HIGH 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
G4D4AT G4D4N G4D3T G4D3N G4D2T G4D2N G4D1T G4D1N

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
G3D4T G3D4N G3D3T G3D3N G3D2T G3D2N G3D1T G3D1N

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 G4DAT: Gate 4 Data Source 4 True Enable bit

1 = The Data Source 4 signal is enabled for Gate 4
0 = The Data Source 4 signal is disabled for Gate 4
bit 14 G4DA4N: Gate 4 Data Source 4 Negated Enable bit
1 = The Data Source 4 inverted signal is enabled for Gate 4
0 = The Data Source 4 inverted signal is disabled for Gate 4
bit 13 G4D3T: Gate 4 Data Source 3 True Enable bit
1 = The Data Source 3 signal is enabled for Gate 4
0 = The Data Source 3 signal is disabled for Gate 4
bit 12 G4D3N: Gate 4 Data Source 3 Negated Enable bit
1 = The Data Source 3 inverted signal is enabled for Gate 4
0 = The Data Source 3 inverted signal is disabled for Gate 4
bit 11 G4D2T: Gate 4 Data Source 2 True Enable bit
1 = The Data Source 2 signal is enabled for Gate 4
0 = The Data Source 2 signal is disabled for Gate 4
bit 10 G4D2N: Gate 4 Data Source 2 Negated Enable bit
1 = The Data Source 2 inverted signal is enabled for Gate 4
0 = The Data Source 2 inverted signal is disabled for Gate 4
bit 9 G4D1T: Gate 4 Data Source 1 True Enable bit
1 = The Data Source 1 signal is enabled for Gate 4
0 = The Data Source 1 signal is disabled for Gate 4
bit 8 G4D1N: Gate 4 Data Source 1 Negated Enable bit
1 = The Data Source 1 inverted signal is enabled for Gate 4
0 = The Data Source 1 inverted signal is disabled for Gate 4
bit 7 G3D4T: Gate 3 Data Source 4 True Enable bit
1 = The Data Source 4 signal is enabled for Gate 3
0 = The Data Source 4 signal is disabled for Gate 3
bit 6 G3D4N: Gate 3 Data Source 4 Negated Enable bit
1 = The Data Source 4 inverted signal is enabled for Gate 3
0 = The Data Source 4 inverted signal is disabled for Gate 3
bit 5 G3D3T: Gate 3 Data Source 3 True Enable bit
1 = The Data Source 3 signal is enabled for Gate 3
0 = The Data Source 3 signal is disabled for Gate 3
bit 4 G3D3N: Gate 3 Data Source 3 Negated Enable bit

1 = The Data Source 3 inverted signal is enabled for Gate 3
0 = The Data Source 3 inverted signal is disabled for Gate 3
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NOTES:
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NOTES:
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REGISTER 30-5:

FSIGN CONFIGURATION REGISTER

uU-1 uU-1 uU-1 uU-1 uU-1 U-1 U-1 uU-1

bit 23_ - - - - - - _bit 16
r-0 u-1 uU-1 uU-1 U-1 U-1 U-1 U-1

bit 15_ - - - - - - - bit 8
uU-1 uU-1 uU-1 uU-1 U-1 U-1 U-1 U-1

bit 7 - - - - - - - - bit 0

Legend: PO = Program Once bit r = Reserved bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘1’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 23-16 Unimplemented: Read as ‘1’
bit 15 Reserved: Maintain as ‘0’
bit 14-0 Unimplemented: Read as ‘1’
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REGISTER 30-7: FOSC CONFIGURATION REGISTER

U-1 U-1 U-1 U-1 U-1 U-1 U-1 U-1
bit 23 bit 16
U-1 U-1 U-1 U-1 U-1 U-1 U-1 U-1
bit 15 bit 8
R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1 R/PO-1
FCKSM1 FCKSMO IOL1WAY PLLSS® SOSCSEL | OSCIOFCN | POSCMD1 | POSCMDO
bit 7 bit 0
Legend: PO = Program Once bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘1’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 23-8 Unimplemented: Read as ‘1’
bit 7-6 FCKSM<1:0>: Clock Switching and Monitor Selection bits
1x = Clock switching and the Fail-Safe Clock Monitor are disabled
01 = Clock switching is enabled, Fail-Safe Clock Monitor is disabled
00 = Clock switching and the Fail-Safe Clock Monitor are enabled
bit 5 IOL1WAY: Peripheral Pin Select Configuration bit
1 = The IOLOCK bit can be set only once (with unlock sequence).
0 = The IOLOCK bit can be set and cleared as needed (with unlock sequence)
bit 4 PLLSS: PLL Source Selection Configuration bit(1)
1 = PLL is fed by the Primary Oscillator (EC, XT or HS mode)
0 = PLL is fed by the on-chip Fast RC (FRC) Oscillator
bit 3 SOSCSEL: SOSC Selection Configuration bit
1 = Crystal (SOSCI/SOSCO) mode
0 = Digital (SOSCI) mode
bit 2 OSCIOFCN: CLKO Enable Configuration bit
1 = CLKO output signal is active on the OSCO pin (when the Primary Oscillator is disabled or configured
for EC mode)
0 = CLKO output is disabled
bit 1-0 POSCMD<1:0>: Primary Oscillator Configuration bits
11 = Primary Oscillator mode is disabled
10 = HS Oscillator mode is selected (10 MHz-32 MHz)
01 = XT Oscillator mode is selected (1.5 MHz-10 MHz)
00 = External Clock mode is selected
Note 1: When the primary clock source is greater than 8 MHz, this bit must be set to ‘0’ to prevent overclocking the PLL.
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30.5 Program Verification and
Code Protection

PIC24FJ1024GA610/GB610 family devices offer basic
implementation of CodeGuard™ Security that supports
General Segment (GS) security and Boot Segment
(BS) security. This feature helps protect individual
Intellectual Property.

Note: For more information on usage, configura-
tion and operation, refer to the “dsPIC33/
PIC24 Family Reference Manual’,
“CodeGuard™ Intermediate Security”
(DS70005182).

30.6 JTAG Interface

PIC24FJ1024GA610/GB610 family devices implement
a JTAG interface, which supports boundary scan
device testing.

30.7 In-Circuit Serial Programming

PIC24FJ1024GA610/GB610 family microcontrollers
can be serially programmed while in the end applica-
tion circuit. This is simply done with two lines for clock
(PGECXx) and data (PGEDx), and three other lines for
power (VDD), ground (Vss) and MCLR. This allows
customers to manufacture boards with unprogrammed
devices and then program the microcontroller just
before shipping the product. This also allows the
most recent firmware or a custom firmware to be
programmed.

30.8 Customer OTP Memory

PIC24FJ1024GA610/GB610 family devices provide
256 bytes of One-Time-Programmable (OTP) memory,
located at addresses, 801700h through 8017FEh. This
memory can be used for persistent storage of
application-specific information that will not be erased
by reprogramming the device. This includes many
types of information, such as (but not limited to):

« Application checksums

» Code revision information

* Product information

+ Serial numbers

» System manufacturing dates

» Manufacturing lot numbers

OTP memory cannot be written by program execution
(i.e., TBLWI instructions); it can only be written during
device programming. Data is not cleared by a chip
erase.

Note:  Data in the OTP memory section MUSTI

NOT be programmed more than once.

30.9 In-Circuit Debugger

This function allows simple debugging functions when
used with MPLAB IDE. Debugging functionality is con-
trolled through the PGECx (Emulation/Debug Clock)
and PGEDx (Emulation/Debug Data) pins.

To use the in-circuit debugger function of the device,
the design must implement ICSP™ connections to
MCLR, VDD, Vss and the PGECx/PGEDx pin pair, des-
ignated by the ICS<1:0> Configuration bits. In addition,
when the feature is enabled, some of the resources are
not available for general use. These resources include
the first 80 bytes of data RAM and two I/O pins.
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FIGURE 33-3:

EXTERNAL CLOCK TIMING

CLKO

Q4 Q1 Q2 Q@3 Q4 . Q1 Q2 . Q3

'4_; '.<_>.' —>I I<——>: I<—
! , . 0830 0830 0S31 0S31
~——— 0S25 ———»
— =~ 0840 0S41— '=—

TABLE 33-18: EXTERNAL CLOCK TIMING REQUIREMENTS

Standard Operating Conditions: 2.0V to 3.6V (unless otherwise stated)
AC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial
Pilrc?m Symbol Characteristic Min Typ® Max Units Conditions
0S10 |Fosc |External CLKI Frequency DC — 32 MHz |EC
(External clocks allowed 4 — 48 MHz |ECPLL (Note 2)
only in EC mode)
Oscillator Frequency 3.5 — 10 MHz | XT
4 — 8 MHz | XTPLL
10 — 32 MHz |HS
12 — 24 MHz |HSPLL
31 — 33 kHz |SOSC
0S20 |Tosc |Tosc = 1/Fosc — — — — See Parameter OS10 for
Fosc value
0825 |Tcy Instruction Cycle Time®) 62.5 — DC ns
0OS30 |TosL, |External Clock in (OSCI) | 0.45 x Tosc — — ns EC
TosH High or Low Time
0S31 |TosR, |External Clock in (OSCI) — — 20 ns EC
TosF Rise or Fall Time
0S40 |TckR  |CLKO Rise Time® — 15 30 ns
0S41 |TckF  |CLKO Fall Time(®) — 15 30 ns
Note 1: Data in the “Typ” column is at 3.3V, +25°C unless otherwise stated. Parameters are for design guidance
only and are not tested.

2: Represents input to the system clock prescaler. PLL dividers and postscalers must still be configured so
that the system clock frequency does not exceed the maximum frequency shown in Figure 33-1.

3: Instruction cycle period (TCY) equals two times the input oscillator time base period. All specified values are
based on characterization data for that particular oscillator type, under standard operating conditions, with
the device executing code. Exceeding these specified limits may result in an unstable oscillator operation
and/or higher than expected current consumption. All devices are tested to operate at “Min.” values with an
external clock applied to the OSCI/CLKI pin. When an external clock input is used, the “Max.” cycle time
limit is “DC” (no clock) for all devices.

4: Measurements are taken in EC mode. The CLKO signal is measured on the OSCO pin. CLKO is low for the

Q1-Q2 period (1/2 Tcy) and high for the Q3-Q4 period (1/2 Tcy).
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TABLE 33-24: RESET AND BROWN-OUT RESET REQUIREMENTS

AC CHARACTERISTICS

Standard Operating Conditions: 2.0V to 3.6V (unless otherwise stated)

Operating temperature -40°C < TA < +85°C for Industrial

Pilrslm Symbol Characteristic Min Typ Max Units Conditions
SY10 |TmcL |MCLR Pulse Width (Low) 2 — — us
SY12 |TPOR |Power-on Reset Delay — 2 — us
SY13 |Tioz I/0 High-Impedance from | Lesser of: — (3Tey +2) us
MCLR Low or Watchdog (3 Tey +2)
Timer Reset or 700
SY25 |TBOR |Brown-out Reset Pulse 1 — — ps | VDD <VBOR
Width
SY45 |TRsT Internal State Reset Time — 50 — us
SY71 |Tpm Program Memory — 20 — us |Sleep wake-up with
Wake-up Time VREGS =1
— 1 — us |Sleep wake-up with
VREGS =0
SY72 |TLVR Low-Voltage Regulator — 90 — us |Sleep wake-up with
Wake-up Time VREGS =1
— 70 — us |Sleep wake-up with
VREGS =0

© 2015-2016 Microchip Technology Inc.

DS30010074D-page 435



Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received 1ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =
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trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.
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mTouch, Precision Edge, and Quiet-Wire are registered
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