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PIC18F24/25Q10
Oscillator Module (with Fail-Safe Clock Monitor)

The LFINTOSC is enabled through one of the following methods:

*  Programming the RSTOSC<2:0> bits of Configuration Word 1 to enable LFINTOSC.
*  Write to the NOSC<2:0> bits during run-time.

Related Links
4.3 Clock Switching

ADCRC (also referred to as FRC)

The ADCRC is an oscillator dedicated to the ADC? module. The ADCRC oscillator can be manually
enabled using the ADOEN bit. The ADCRC runs at a fixed frequency of 600 kHz. ADCRC is automatically
enabled if it is selected as the clock source for the ADC2 module.

Oscillator Status and Adjustments

Internal Oscillator Frequency Adjustment

The internal oscillator is factory-calibrated. This internal oscillator can be adjusted in software by writing
to the OSCTUNE register.

The default value of the OSCTUNE register is 00h. The value is a 6-bit two’s complement number. A
value of 1Fh will provide an adjustment to the maximum frequency. A value of 20h will provide an
adjustment to the minimum frequency.

When the OSCTUNE register is modified, the oscillator frequency will begin shifting to the new frequency.
Code execution continues during this shift. There is no indication that the shift has occurred.

OSCTUNE does not affect the LFINTOSC frequency. Operation of features that depend on the
LFINTOSC clock source frequency, such as the Power-up Timer (PWRT), WWDT, Fail-Safe Clock
Monitor (FSCM) and peripherals, are not affected by the change in frequency.

Related Links
4.6.6 OSCTUNE

Oscillator Status and Manual Enable

The Ready status of each oscillator (including the ADCRC oscillator) is displayed in OSCSTAT. The
oscillators (but not the PLL) may be explicitly enabled through OSCEN.

Related Links

4.6.4 OSCSTAT

4.6.7 OSCEN

HFOR and MFOR Bits
The HFOR and MFOR bits indicate that the HFINTOSC and MFINTOSC is ready. These clocks are
always valid for use at all times, but only accurate after they are ready.

When a new value is loaded into the OSCFRAQ register, the HFOR and MFOR bits will clear, and set
again when the oscillator is ready. During pending OSCFRQ changes the MFINTOSC clock will stall at a
high or a low state, until the HFINTOSC resumes operation.

Clock Switching

The system clock source can be switched between external and internal clock sources via software using
the New Oscillator Source (NOSC) bits. The following clock sources can be selected using the following:
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PIC18F24/25Q10

Resets
8.14.2 PCONO

Name: PCONO

Address: OxFD7

Power Control Register 0

Bit 7 6 5 4 3 2 1 0
| STKOVF | STKUNF | WDTWV RWDT RMCLR Ri POR BOR
Access  R/MW/HS R/W/HS R/W/HC R/W/HC R/W/HC R/W/HC R/W/HC R/W/HC

Reset 0 0 1 1 1 1 0 q

Bit 7 — STKOVF Stack Overflow Flag bit
Reset States: POR/BOR =0
All Other Resets = q

Value Description
1 A Stack Overflow occurred (more CALLs than fit on the stack)
0 A Stack Overflow has not occurred or set to ‘0’ by firmware

Bit 6 — STKUNF Stack Underflow Flag bit
Reset States: POR/BOR =0
All Other Resets = q

Value Description
1 A Stack Underflow occurred (more RETURNS than CALLS)
0 A Stack Underflow has not occurred or set to ‘0’ by firmware

Bit 5 — WDTWV Watchdog Window Violation Flag bit
Reset States: POR/BOR = 1
All Other Resets = q

Value Description
1 A WDT window violation has not occurred or set to ‘1’ by firmware
0 A CLRWDT instruction was issued when the WDT Reset window was closed (set to ‘0’ in

hardware when a WDT window violation Reset occurs)

Bit 4 — RWDT WDT Reset Flag bit
Reset States: POR/BOR =1
All Other Resets = q

Value Description

1 A WDT overflow/time-out Reset has not occurred or set to ‘1’ by firmware

0 A WDT overflow/time-out Reset has occurred (set to ‘0’ in hardware when a WDT Reset
occurs)

Bit 3— RMCLR MCLR Reset Flag bit
Reset States: POR/BOR =1
All Other Resets = g

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40001945B-page 99



PIC18F24/25Q10
(WWDT) Windowed Watchdog Timer

9.8.2 WDTCON1

Name: WDTCON1
Address: OxECE

Watchdog Timer Control Register 1

Bit 7 6 5 4 3 2 1 0
| WDTCS[2:0] WINDOW[2:0]
Access R/wW R/W R/W R/W R/W R/W
Reset q q q q q q

Bits 6:4 —- WDTCS[2:0] Watchdog Timer Clock Select bits

Value Description

111 to | Reserved

010
001 MFINTOSC 31.25 kHz
000 LFINTOSC 31 kHz

Bits 2:0 — WINDOWI[2:0] Watchdog Timer Window Select bits

m Window delay Percent of time Window opening Percent of time
111 N/A

100
110 12.5 87.5
101 25 75
100 37.5 62.5
011 50 50
010 62.5 37.5
001 75 25
000 87.5 12.5

Note:

1. IfWDTCCS in CONFIG3 = 111, the Reset value of WDTCS is ‘000’.

2. The Reset value (q) of WINDOW is determined by the value of WDTCWS in the CONFIG3 register.
3. IfWDTCCS in CONFIG3 # 111, these bits are read-only.
4

If WDTCWS in CONFIG3 # 111, these bits are read-only.
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PIC18F24/25Q10

Memory Organization

Figure 10-7. Two-Word Instructions

Rev. 30-000113A
41912017

CASE 1:

Object Code Source Code

0110 0110 0000 0000 | TSTFSZ REGL ; 1s RAM location 07?

1100 0001 0010 0011 | MOVEF REGl, REG2 ; No, skip this word

1111 0100 0101 0110 ; Execute this word as a NOP
0010 0100 0000 0000 ADDWF REG3 ; continue code

CASE 2:

Object Code Source Code

0110 0110 0000 0000 TSTFSZ REG1 ; 1s RAM location 07

1100 0001 0010 0011 MOVFEF REG1l, REG2 ; Yes, execute this word
1111 0100 0101 0110 ; 2nd word of instruction
0010 0100 0000 0000 | ADDWF REG3 ; continue code

10.3 Data Memory Organization

Important: The operation of some aspects of data memory are changed when the PIC18
extended instruction set is enabled. See 10.6 PIC18 Instruction Execution and the Extended
Instruction Set for more information.

The data memory in PIC18 devices is implemented as static RAM. Each register in the data memory has
a 12-bit address, allowing up to 4096 bytes of data memory. The memory space is divided into as many
as 16 banks that contain 256 bytes each. The figure below shows the data memory organization for all
devices in the device family.

The data memory contains Special Function Registers (SFRs) and General Purpose Registers (GPRs).
The SFRs are used for control and status of the controller and peripheral functions, while GPRs are used
for data storage and scratchpad operations in the user’s application. Any read of an unimplemented
location will read as ‘O’s.

The instruction set and architecture allow operations across all banks. The entire data memory may be
accessed by Direct, Indirect or Indexed Addressing modes. Addressing modes are discussed later in this
subsection.

To ensure that commonly used registers (SFRs and select GPRs) can be accessed in a single cycle,
PIC18 devices implement an Access Bank. This is a 256-byte memory space that provides fast access to
SFRs and the lower portion of GPR Bank 0 without using the Bank Select Register (BSR). The 10.3.2
Access Bank section provides a detailed description of the Access RAM.
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PIC18F24/25Q10

Memory Organization

All Other Resets = u

Value Description

1 The result of an arithmetic or logic operation is zero
0 The result of an arithmetic or logic operation is not zero

Bit 1 — DC Digit Carry/Borrow bit
ADDWF, ADDLW, SUBLW, SUBWF instructions(1)
Reset States: POR/BOR =0

All Other Resets = u

Value Description

1 A carry-out from the 4th low-order bit of the result occurred
0 No carry-out from the 4th low-order bit of the result

Bit 0 — C Carry/Borrow bit
ADDWF, ADDLW, SUBLW, SUBWF instructions(!2)
Reset States: POR/BOR =0

All Other Resets = u

Value Description

1 A carry-out from the Most Significant bit of the result occurred
0 No carry-out from the Most Significant bit of the result occurred
Note:

1. For Borrow, the polarity is reversed. A subtraction is executed by adding the two’s complement of
the second operand.

2. For Rotate (RRCF, RLCF) instructions, this bit is loaded with either the high or low-order bit of the
Source register.
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PIC18F24/25Q10

Interrupts

enabling interrupt priority levels, the GIEH bit is the high priority Global Interrupt Enable and the GIEL bit
is the low priority Global Interrupt Enable. High-priority interrupt sources can interrupt a low-priority
interrupt. Low-priority interrupts are not processed while high-priority interrupts are in progress.

The return address is pushed onto the stack and the PC is loaded with the interrupt vector address
(0008h or 0018h). Once in the Interrupt Service Routine, the source(s) of the interrupt can be determined
by polling the interrupt flag bits in the INTCONXx and PIRx registers. The interrupt flag bits must be
cleared by software before re-enabling interrupts to avoid repeating the same interrupt.

The “return from interrupt” instruction, RETFIE, exits the interrupt routine and sets the GIE/GIEH bit
(GIEH or GIEL if priority levels are used), which re-enables interrupts.

For external interrupt events, such as the INT pins or the interrupt-on-change pins, the interrupt latency
will be three to four instruction cycles. The exact latency is the same for one-cycle or two-cycle
instructions. Individual interrupt flag bits are set, regardless of the status of their corresponding enable
bits or the Global Interrupt Enable bit.

Important: Do not use the MOVFF instruction to modify any of the interrupt control registers
while any interrupt is enabled. Doing so may cause erratic microcontroller behavior.
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PIC18F24/25Q10

Interrupts
14.13.10 PIEO
Name: PIEO
Address: OxEBD
Peripheral Interrupt Enable Register 0
Bit 7 6 5 4 3 2 1 0
| TMROIE | IOCIE INT2IE INT1IE INTOIE
Access R/W R/W R/W R/W R/W
Reset 0 0 0 0 0

Bit 5— TMROIE TimerO Interrupt Enable bit(!

Value Description

1 Enabled
0 Disabled

Bit 4 — IOCIE Interrupt-on-Change Enable bit(")

Value Description

1 Enabled
0 Disabled

Bits 0, 1, 2 — INTXIE External Interrupt ‘x’ Enable bit(")

Value Description

1 Enabled
0 Disabled
Note:

1. PIRO interrupts are not disabled by the PEIE bit in the INTCON register.
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19.12

PIC18F24/25Q10

Timer1 Module with Gate Control

For more information, see Capture/Compare/PWM Module(CCP) chapter.

Related Links
21. Capture/Compare/PWM Module

CCP Special Event Trigger

When any of the CCPs are configured to trigger a special event, the trigger will clear the TMRxH: TMRxL
register pair. This special event does not cause a Timer1 interrupt. The CCP module may still be
configured to generate a CCP interrupt.

In this mode of operation, the CCPRxH:CCPRXL register pair becomes the period register for Timer1.

Timer1 should be synchronized and Fposc/4 should be selected as the clock source in order to utilize the
Special Event Trigger. Asynchronous operation of Timer1 can cause a Special Event Trigger to be
missed.

In the event that a write to TMRxH or TMRXL coincides with a Special Event Trigger from the CCP, the
write will take precedence.

Peripheral Module Disable

When a peripheral is not used or inactive, the module can be disabled by setting the Module Disable bit in
the PMD registers. This will reduce power consumption to an absolute minimum. Setting the PMD bits
holds the module in Reset and disconnects the module’s clock source. The Module Disable bits for
Timer1 (TMR1MD) are in the PMD1 register. See Peripheral Module Disable (PMD) chapter for more
information.

Related Links
7.3 Register Summary - PMD
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26.2.4

PIC18F24/25Q10
(MSSP) Master Synchronous Serial Port Module

chain acts as one large communication shift register. The daisy-chain feature only requires a single Slave
Select line from the master device.

The following figure shows the block diagram of a typical daisy-chain connection when operating in SPI
mode.

Figure 26-5. SPI Daisy-Chain Connection

Rev. 30-000015A
313112017

SCK | SCK
SPI Master
SDO B SDI SPI Slave
SDI |« SDO #1
General I/0 P SS
+— SCK
- SDI SPI Slave
SDO #2
- SS
—» SCK
—» SDI SPI Slave
«———SDO #3
LSS

In a daisy-chain configuration, only the most recent byte on the bus is required by the slave. Setting the
26.9.4.4 BOEN bit will enable writes to the SSPxBUF register, even if the previous byte has not been
read. This allows the software to ignore data that may not apply to it.

Slave Select Synchronization

The Slave Select can also be used to synchronize communication. The Slave Select line is held high until
the master device is ready to communicate. When the Slave Select line is pulled low, the slave knows
that a new transmission is starting.

If the slave fails to receive the communication properly, it will be reset at the end of the transmission,
when the Slave Select line returns to a high state. The slave is then ready to receive a new transmission
when the Slave Select line is pulled low again. If the Slave Select line is not used, there is a risk that the
slave will eventually become out of sync with the master. If the slave misses a bit, it will always be one bit
off in future transmissions. Use of the Slave Select line allows the slave and master to align themselves at
the beginning of each transmission.

The SS pin allows a Synchronous Slave mode. The SPI must be in Slave mode with SS pin control
enabled (26.9.2.5 SSPM = 0100).

When the SS pin is low, transmission and reception are enabled and the SDO pin is driven.

When the SS pin goes high, the SDO pin is no longer driven, even if in the middle of a transmitted byte
and becomes a floating output. External pull-up/pull-down resistors may be desirable depending on the
application.

Note:

1. When the SPI is in Slave mode with SS pin control enabled (26.9.2.5 SSPM = 0100), the SP!I
module will reset if the SS pin is set to Vpp.
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26.5.2

26.5.2.1

PIC18F24/25Q10
(MSSP) Master Synchronous Serial Port Module

are set, and SCL is held low until SSPxADD is updated to receive a high byte again. When SSPxADD is
updated the UA bit is cleared. This ensures the module is ready to receive the high address byte on the
next communication.

A high and low address match as a write request is required at the start of all 10-bit addressing
communication. A transmission can be initiated by issuing a Restart once the slave is addressed, and
clocking in the high address with the R/W bit set. The slave hardware will then acknowledge the read
request and prepare to clock out data. This is only valid for a slave after it has received a complete high
and low address byte match.

Slave Reception
When the R/W bit of a matching received address byte is clear, the 26.9.1.6 R/W bit is cleared. The
received address is loaded into the SSPxBUF register and acknowledged.

When the overflow condition exists for a received address, then not Acknowledge is given. An overflow
condition is defined as either bit 26.9.1.8 BF is set, or bit 26.9.2.2 SSPOV is set. The 26.9.4.4 BOEN bit
modifies this operation. For more information see SSPxCON3.

An MSSP interrupt is generated for each transferred data byte. Flag bit, SSPxIF, must be cleared by
software.

When the 26.9.3.8 SEN bit is set, SCL will be held low (clock stretch) following each received byte. The
clock must be released by setting the 26.9.2.4 CKP bit, except sometimes in 10-bit mode. See 26.5.6.2
10-bit Addressing Mode for more detail.

7-bit Addressing Reception

This section describes a standard sequence of events for the MSSP module configured as an 12C slave in
7-bit Addressing mode. Figure 26-14 and Figure 26-15 is used as a visual reference for this description.

This is a step by step process of what typically must be done to accomplish 12C communication.

1. Start bit detected.

2. 26.9.1.5 Sbitis set; SSPxIF is set if interrupt on Start detect is enabled.

3. Matching address with 26.9.1.6 R/W bit clear is received.

4. The slave pulls SDA low sending an ACK to the master, and sets SSPxIF bit.

5. Software clears the SSPxIF bit.

6. Software reads received address from SSPxBUF clearing the BF flag.

7. 1f26.9.3.8 SEN = 1; Slave software sets 26.9.2.4 CKP bit to release the SCL line.
8. The master clocks out a data byte.

9. Slave drives SDA low sending an ACK to the master, and sets SSPxIF bit.

10. Software clears SSPxIF.

11. Software reads the received byte from SSPxBUF clearing BF.

12. Steps 8-12 are repeated for all received bytes from the master.

13. Master sends Stop condition, setting 26.9.1.4 P bit, and the bus goes idle.

26.5.2.2 7-bit Reception with AHEN and DHEN

Slave device reception with AHEN and DHEN set operate the same as without these options with extra
interrupts and clock stretching added after the eighth falling edge of SCL. These additional interrupts
allow the slave software to decide whether it wants to ACK the receive address or data byte, rather than
the hardware. This functionality adds support for PMBus™ that was not present on previous versions of
this module.
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27.

PIC18F24/25Q10
(EUSART) Enhanced Universal Synchronous Asyn...

(EUSART) Enhanced Universal Synchronous Asynchronous Receiver
Transmitter

The Enhanced Universal Synchronous Asynchronous Receiver Transmitter (EUSART) module is a serial
I/O communications peripheral. It contains all the clock generators, shift registers and data buffers
necessary to perform an input or output serial data transfer independent of device program execution.
The EUSART, also known as a Serial Communications Interface (SCI), can be configured as a full-duplex
asynchronous system or half-duplex synchronous system. Full-Duplex mode is useful for communications
with peripheral systems, such as CRT terminals and personal computers. Half-Duplex Synchronous
mode is intended for communications with peripheral devices, such as A/D or D/A integrated circuits,
serial EEPROMs or other microcontrollers. These devices typically do not have internal clocks for baud
rate generation and require the external clock signal provided by a master synchronous device.

The EUSART module includes the following capabilities:

*  Full-duplex asynchronous transmit and receive
»  Two-character input buffer

*  One-character output buffer

*  Programmable 8-bit or 9-bit character length

*  Address detection in 9-bit mode

* Input buffer overrun error detection

* Received character framing error detection

*  Half-duplex synchronous master

» Half-duplex synchronous slave

*  Programmable clock polarity in Synchronous modes
»  Sleep operation

The EUSART module implements the following additional features, making it ideally suited for use in
Local Interconnect Network (LIN) bus systems:

« Automatic detection and calibration of the baud rate
*  Wake-up on Break reception
. 13-bit Break character transmit

Block diagrams of the EUSART transmitter and receiver are shown in Figure 27-1 and Figure 27-2.
The operation of the EUSART module consists of six registers:

*  Transmit Status and Control (27.6.2 TXxSTA)
* Receive Status and Control (27.6.1 RCxSTA)
+ Baud Rate Control (27.6.3 BAUDXxCON)

* Baud Rate Value (27.6.4 SPxBRG)

* Receive Data Register (27.6.5 RCxREG)

*  Transmit Data Register (27.6.6 TXXREG)

The RXx/DTx and TXx/CKx input pins are selected with the RXxPPS and TXxPPS registers, respectively.
TXx, CKx, and DTx output pins are selected with each pin’'s RxyPPS register. Since the RX input is
coupled with the DT output in Synchronous mode, it is the user’s responsibility to select the same pin for
both of these functions when operating in Synchronous mode. The EUSART control logic will control the
data direction drivers automatically.
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PIC18F24/25Q10
(FVR) Fixed Voltage Reference

28. (FVR) Fixed Voltage Reference

The Fixed Voltage Reference, or FVR, is a stable voltage reference, independent of Vpp, with the
following selectable output levels:

+  1.024V
« 2.048V
*  4.096V

The output of the FVR can be configured to supply a reference voltage to the following:

* ADC input channel

*  ADC positive reference

*  Comparator input

* Digital-to-Analog Converter (DAC)

The FVR can be enabled by setting the FVREN bit of the FVRCON register.

Important: Fixed Voltage Reference output cannot exceed Vpp.

28.1 Independent Gain Amplifiers

The output of the FVR, which is connected to the ADC, Comparators, and DAC, is routed through two
independent programmable gain amplifiers. Each amplifier can be programmed for a gain of 1x, 2x or 4x,
to produce the three possible voltage levels.

The ADFVR<1:0> bits of the FVRCON register are used to enable and configure the gain amplifier
settings for the reference supplied to the ADC module. Reference the ADC chapter for additional
information.

The CDAFVR<1:0> bits of the FVRCON register are used to enable and configure the gain amplifier
settings for the reference supplied to the DAC and comparator module.

Related Links

31. (ADC2) Analog-to-Digital Converter with Computation Module

32. (CMP) Comparator Module

30. (DAC) 5-Bit Digital-to-Analog Converter Module

28.2 FVR Stabilization Period

When the Fixed Voltage Reference module is enabled, it requires time for the reference and amplifier
circuits to stabilize. Once the circuits stabilize and are ready for use, the FVRRDY bit of the FVRCON
register will be set.
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31.5.1

31.5.2

31.5.3

PIC18F24/25Q10
(ADC2) Analog-to-Digital Converter with Comp...

Digital Filter/Average

The digital filter/average module consists of an accumulator with data feedback options, and control logic
to determine when threshold tests need to be applied. The accumulator is a 16-bit wide register which
can be accessed through the 31.7.17 ADACC registers.

Upon each trigger event (the ADGO bit set or external event trigger), the ADC conversion result is added
to the accumulator. If the accumulated value exceeds 2(accumulator_width)_4 = 216 = §5535 the 31.7.5.1
ADAOQV overflow bit is set.

The number of samples to be accumulated is determined by the ADRPT (A/D Repeat Setting) register.
Each time a sample is added to the accumulator, the ADCNT register is incremented. Once ADRPT
samples are accumulated (ADCNT = ADRPT), an accumulator clear command can be issued by the
software by setting the 31.7.3.3 ADACLR bit. Setting the ADACLR bit will also clear the 31.7.5.1 ADAOV
(Accumulator overflow) bit, as well as the ADCNT register. The ADACLR bit is cleared by the hardware
when accumulator clearing action is complete.

Important: When ADC is operating from FRC, five FRC clock cycles are required to execute
the ADACC clearing operation.

The 31.7.3.2 ADCRS bits control the data shift on the accumulator result, which effectively divides the
value in accumulator (31.7.17 ADACC) registers. For the Accumulate mode of the digital filter, the shift
provides a simple scaling operation. For the Average/Burst Average mode, the shift bits are used to
determine number of samples for averaging. For the Low-pass Filter mode, the shift is an integral part of
the filter, and determines the cut-off frequency of the filter. Table 31-5 shows the -3 dB cut-off frequency in
wT (radians) and the highest signal attenuation obtained by this filter at nyquist frequency (wT = ).

Table 31-5. Low-pass Filter -3 dB Cut-off Frequency

ADCRS wT (radians) @ -3 dB Frequency dB @ Fryquist=1/(2T)

1 0.72 -9.5
2 0.284 -16.9
3 0.134 -23.5
4 0.065 -29.8
5 0.032 -36.0
6 0.016 -42.0
7 0.0078 -48.1
Basic Mode

Basic mode (ADMD = 000) disables all additional computation features. In this mode, no accumulation
occurs but threshold error comparison is performed. Double sampling, Continuous mode, and all CVD
features are still available, but no features involving the digital filter/average features are used.

Accumulate Mode

In Accumulate mode (ADMD = 001), after every conversion, the ADC result is added to the ADACC
register. The ADACC register is right-shifted by the value of the 31.7.3.2 ADCRS bits. This right-shifted
value is copied in to the ADFLT register. The Formatting mode does not affect the right-justification of the
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(CMP) Comparator Module

32.15.2 CMxCON1

Name: CMxCON1
Address: O0xF35,0xF31

Comparator x Control Register 1

Bit 7 6 5 4 3 2 1 0
| | | INTP INTN
Access R/W R/W
Reset 0 0

Bit 1 — INTP Comparator Interrupt on Positive-Going Edge Enable bit

Value Description
1 The CxIF interrupt flag will be set upon a positive-going edge of the CxOUT bit
0 No interrupt flag will be set on a positive-going edge of the CxOUT bit

Bit 0 — INTN Comparator Interrupt on Negative-Going Edge Enable bit

Value Description
1 The CxIF interrupt flag will be set upon a negative-going edge of the CxOUT bit
0 No interrupt flag will be set on a negative-going edge of the CxOUT bit

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40001945B-page 595



PIC18F24/25Q10

Register Summary

arss | e e ]| || | |

0x0F86
0x0F87 TRISA 7:0 TRISA7 TRISA6 TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISAO
0x0F88 TRISB 7.0 TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO
0x0F89 TRISC 7:0 TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISCO
0xOF8A
Reserved

0x0F8B
0x0F8C PORTA 7:0 RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO
0x0F8D PORTB 7:0 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO
OxOF8E PORTC 7:0 RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO
O0xOF8F Reserved
0x0F90 PORTE 7:0 RE3
0x0F91 SSP1BUF 7:0 BUF[7:0]
0x0F92 SSP1ADD 7:0 ADD[7:0]
0x0F93 SSP1MSK 7:0 MSK[6:0] MSKO
0x0F94 SSP1STAT 7:0 SMP CKE D/A P S RIW UA BF
0x0F95 SSP1CONT1 7:0 WcCOL SSPOV SSPEN CKP SSPM[3:0]
0x0F96 SSP1CON2 7:0 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN
0x0F97 SSP1CON3 7:0 ACKTIM PCIE SCIE BOEN SDAHT SBCDE AHEN DHEN
0x0F98 RC1REG 7:0 RCREGI7:0]
0x0F99 TX1REG 7:0 TXREGI7:0]

7:0 SPBRGL[7:0]
0xOF9A SP1BRG

15:8 SPBRGH][7:0]
0xO0F9C RC1STA 7:0 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
0xO0F9D TX1STA 7:0 CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D
OxOF9E BAUD1CON 7:0 ABDOVF RCIDL SCKP BRG16 WUE ABDEN
0xOF9F PWM4DC 70 petral

15:8 DCH[7:0]
0xOFA1 PWM4CON 7:0 EN ouT POL

7:0 DCL[1:0]
0x0FA2 PWM3DC

15:8 DCH][7:0]
0x0FA4 PWM3CON 7:0 EN ouT POL

7:0 CCPRL[7:0]
0xOFA5 CCPR2

15:8 CCPRH[7:0]
0xO0FA7 CCP2CON 7:0 EN ouT FMT MODE([3:0]
0xOFA8 CCP2CAP 7:0 CTS[1:0]

7:0 CCPRL[7:0]
0xOFA9 CCPR1

15:8 CCPRH[7:0]
0xOFAB CCP1CON 7:0 EN ouT FMT MODE([3:0]
0xOFAC CCP1CAP 7:0 CTS[1:0]
0xOFAD CCPTMRS 7:0 P4TSEL[1:0] P3TSEL[1:0] C2TSEL[1:0] C1TSEL[1:0]
0xOFAD CCPTMRS 7:0 PATSEL[1:0] P3TSEL[1:0] C2TSEL[1:0] C1TSEL[1:0]
O0xOFAE T6TMR 7:0 TXTMR[7:0]
OxOFAF T6PR 7:0 TxPR[7:0]
0x0FBO T6CON 7:0 ON CKPS[2:0] OUTPS[3:0]
0x0FB1 TEHLT 7:0 PSYNC CPOL CSYNC MODE[4:0]
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In-Circuit Serial Programming™ (ICSP™)

Figure 35-1. ICD RJ-11 Style Connector Interface

VPPIMCLR Vss PC Board
Bottom Side
Pin Description*®
1 =Vpp/MCLR
2 =Vpp Target
3 = Vgs (ground)
4 = |CSPDAT
5=ICSPCLK
6 = No Connect

Another connector often found in use with the PICkit™ programmers is a standard 6-pin header with 0.1
inch spacing. Refer to Figure 35-2.

For additional interface recommendations, refer to the specific device programmer manual prior to PCB
design.

It is recommended that isolation devices be used to separate the programming pins from other circuitry.
The type of isolation is highly dependent on the specific application and may include devices such as
resistors, diodes, or even jumpers. See Figure 35-3 for more information.

Figure 35-2. PICkit™ Programmer Style Connector Interface

Pin 1 Indicator

>

OOABRWN -

Pin Description’
1 = Vpp/MCLR
2 =Vpp Target

3 = Vgg (ground)
4 = |CSPDAT

© 2018 Microchip Technology Inc. Datasheet Preliminary DS40001945B-page 616



PIC18F24/25Q10

Instruction Set Summary

Figure 36-1. General Format for Instructions
Byte-oriented file register operations

15 0 9 87

0

OPCODE \ d | a | f (FILE #)

d = 0 for result destination to be WREG register
d = 1 for result destination to be file register (f)

0 to force Access Bank
for BSR to select bank

a=
a=1
f = 8-bit file register address

Byte to Byte move operations (2-word)
15 12 11

| OPCODE | f (Source FILE #)

15 12 1

| 1111 | f (Destination FILE #)

f = 12-bit file register address

Bit-oriented file register operations

15 1211 98 7

OPCODE [b(BIT#) a | f(FILE#)

b = 3-bit position of bit in file register (f)
a = 0 to force Access Bank

a = 1 for BSR to select bank

f = 8-bit file register address

Literal operations

15 8 7

®CODE k (ited )

k = 8-bit immediate value

Control operations

CALL, GOTO and Branch operations
15 87

0

| OPCODE |

n<7:0> (literal) |

15 12 1"

0

‘ 1111 ‘ n<19:8> (literal)

n = 20-bit immediate value

15 8 7

| OPCODE

| 5| n<7:0> (literal)

15 12 11

‘ 1111 | n<19:8> (literal)

S = Fast bit

15 11 10

P CODE n | <10:0 (ited)

15 87

| oPcODE | n<7:0> (literal)

Example Instruction

ADDWF MYREG, W, B

MOVFF MYREG1l, MYREG2

BSF MYREG, bit, B

MOVLW 7Fh

GOTO Label

CALL MYFUNC

BRA MYFUNC

BC MYFUNC
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Instruction Set Summary

c=1
Z=0
N = 0 ; result is positive

Example 3:

Before Instruction
REG =1

W=2

C=0

After Instruction
REG =0

W=2

C=1

Z =1 resultis zero

N=0

SUBFWB REG, 1, O

SUBLW Subtract W from literal

Syntax:
Operands:
Operation:
Status Affected:
Encoding:

Description

Words:
Cycles:

Q Cycle Activity:
Q1

Decode

Example 1:

Before Instruction
W =01h

c=?

SUBLW k
0<k<255
k — (W) —
N, OV, C,DC, Z
0000 1000
W is subtracted from the 8-bit

literal ‘k’. The result is placed in W.

1
1

Q2 Q3
Read Process Data
literal ‘k’
SUBLW

kkkk kkkk

Q4
Write to W

02h
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Packaging Information

28-Lead Very Thin Plastic Quad Flat, No Lead (STX) - 4x4 mm Body [VQFN]
With 2.65x2.65 mm Exposed Pad

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 28
Pitch e 0.40 BSC
Overall Height A 0.80 0.90 1.00
Standoff Al 0.00 0.02 0.05
Terminal Thickness A3 0.127 REF
Overall Length D 4.00 BSC
Exposed Pad Length D2 255 | 265 | 275
Overall Width E 4.00 BSC
Exposed Pad Width E2 2.55 2.65 2.75
Exposed Pad Corner Chamfer CH - 0.25 -
Terminal Width b 0.15 0.20 0.25
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.275 REF

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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