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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC18F47J53
1.0 DEVICE OVERVIEW

This document contains device-specific information for
the following devices:

This family introduces a new line of low-voltage
Universal Serial Bus (USB) microcontrollers with the
main traditional advantage of all PIC18 microcontrollers,
namely, high computational performance and a rich
feature set at an extremely competitive price point.
These features make the PIC18F47J53 family a logical
choice for many high-performance applications, where
cost is a primary consideration.

1.1 Core Features 

1.1.1 XLP TECHNOLOGY

All of the devices in the PIC18F47J53 family incorpo-
rate a range of features that can significantly reduce
power consumption during operation. Key features are:

• Alternate Run Modes: By clocking the controller 
from the Timer1 source or the internal RC 
oscillator, power consumption during code 
execution can be reduced by as much as 90%.

• Multiple Idle Modes: The controller can also run 
with its CPU core disabled but the peripherals still 
active. In these states, power consumption can be 
reduced even further, to as little as 4% of normal 
operational requirements.

• On-the-Fly Mode Switching: The 
power-managed modes are invoked by user code 
during operation, allowing the users to incorporate 
power-saving ideas into their application’s 
software design.

• Deep Sleep: The 2.5V internal core voltage regu-
lator on F parts can be shutdown to cut power 
consumption to as low as 15 nA (typical). Certain 
features can remain operating during Deep Sleep, 
such as the Real-Time Clock Calendar.

• Ultra Low Power Wake-Up: Waking from Sleep 
or Deep Sleep modes after a period of time can 
be done without an oscillator/clock source, saving 
power for applications requiring periodic activity.

1.1.2 UNIVERSAL SERIAL BUS (USB)

Devices in the PIC18F47J53 family incorporate a
fully-featured USB communications module with a
built-in transceiver that is compliant with the USB
Specification Revision 2.0. The module supports both
low-speed and full-speed communication for all
supported data transfer types.

1.1.3 OSCILLATOR OPTIONS AND 
FEATURES

All of the devices in the PIC18F47J53 family offer five
different oscillator options, allowing users a range of
choices in developing application hardware. These
include: 

• Two Crystal modes, using crystals or ceramic 
resonators.

• Two External Clock modes, offering the option of 
a divide-by-4 clock output.

• An internal oscillator block, which provides an 
8 MHz clock and an INTRC source (approxi-
mately 31 kHz, stable over temperature and VDD), 
as well as a range of six user-selectable clock 
frequencies, between 125 kHz to 4 MHz, for a 
total of eight clock frequencies. This option frees 
an oscillator pin for use as an additional general 
purpose I/O.

• A Phase Lock Loop (PLL) frequency multiplier 
available to the high-speed crystal, and external 
and internal oscillators, providing a clock speed 
up to 48 MHz.

• Dual clock operation, allowing the USB module to 
run from a high-frequency oscillator while the rest 
of the microcontroller is clocked at a different 
frequency.

The internal oscillator block provides a stable reference
source that gives the PIC18F47J53 family additional
features for robust operation:

• Fail-Safe Clock Monitor: This option constantly 
monitors the main clock source against a reference 
signal provided by the internal oscillator. If a clock 
failure occurs, the controller is switched to the 
internal oscillator, allowing for continued low-speed 
operation or a safe application shutdown.

• Two-Speed Start-up: This option allows the 
internal oscillator to serve as the clock source 
from Power-on Reset (POR), or wake-up from 
Sleep mode, until the primary clock source is 
available.

1.1.4 EXPANDED MEMORY

The PIC18F47J53 family provides ample room for
application code, from 64 Kbytes to 128 Kbytes of code
space. The Flash cells for program memory are rated
to last in excess of 10000 erase/write cycles. Data
retention without refresh is conservatively estimated to
be greater than 20 years.

The Flash program memory is readable and writable
during normal operation. The PIC18F47J53 family also
provides plenty of room for dynamic application data
with up to 3.8 Kbytes of data RAM.

• PIC18F26J53                  • PIC18LF26J53

• PIC18F27J53 • PIC18LF27J53

• PIC18F46J53 • PIC18LF46J53

• PIC18F47J53 • PIC18LF47J53
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PIC18F47J53
1.1.5 EXTENDED INSTRUCTION SET

The PIC18F47J53 family implements the optional
extension to the PIC18 instruction set, adding eight
new instructions and an Indexed Addressing mode.
Enabled as a device configuration option, the extension
has been specifically designed to optimize re-entrant
application code originally developed in high-level
languages, such as C.

1.1.6 EASY MIGRATION

Regardless of the memory size, all devices share the
same rich set of peripherals, allowing for a smooth
migration path as applications grow and evolve. 

The consistent pinout scheme used throughout the
entire family also aids in migrating to the next larger
device.

The PIC18F47J53 family is also pin compatible with
other PIC18 families, such as the PIC18F4550,
PIC18F2450 and PIC18F46J50. This allows a new
dimension to the evolution of applications, allowing
developers to select different price points within
Microchip’s PIC18 portfolio, while maintaining the
same feature set. 

1.2 Other Special Features

• Communications: The PIC18F47J53 family 
incorporates a range of serial and parallel com-
munication peripherals, including a fully featured 
USB communications module that is compliant 
with the USB Specification Revision 2.0. This 
device also includes two independent Enhanced 
USARTs and two Master Synchronous Serial Port 
(MSSP) modules, capable of both Serial 
Peripheral Interface (SPI) and I2C (Master and 
Slave) modes of operation. The device also has a 
parallel port and can be configured to serve as 
either a Parallel Master Port (PMP) or as a 
Parallel Slave Port (PSP).

• CCP/ECCP Modules: All devices in the family 
incorporate seven Capture/Compare/PWM (CCP) 
modules and three Enhanced Capture/Com-
pare/PWM (ECCP) modules to maximize flexibility 
in control applications. ECCPs offer up to four 
PWM output signals each. The ECCPs also offer 
many beneficial features, including polarity 
selection, programmable dead time, 
auto-shutdown and restart and Half-Bridge and 
Full-Bridge Output modes.

• 10/12-Bit A/D Converter: This module incorpo-
rates programmable acquisition time, allowing for 
a channel to be selected and a conversion to be 
initiated without waiting for a sampling period, and 
thus, reducing code overhead.

• Extended Watchdog Timer (WDT): This 
enhanced version incorporates a 16-bit prescaler, 
allowing an extended time-out range that is stable 
across operating voltage and temperature. See 
Section 31.0 “Electrical Characteristics” for 
time-out periods.

1.3 Details on Individual Family 
Devices

Devices in the PIC18F47J53 family are available in
28-pin and 44-pin packages. Block diagrams for the
two groups are shown in Figure 1-1 and Figure 1-2.
The devices are differentiated from each other in two
ways:

• Flash program memory (two sizes: 64 Kbytes for 
the PIC18FX6J53 and 128 Kbytes for PIC18FX-
7J53)

• I/O ports (three bidirectional ports on 28-pin 
devices, five bidirectional ports on 44-pin devices)

All other features for devices in this family are identical.
These are summarized in Table 1-1 and Table 1-2.

The pinouts for the PIC18F2XJ53 devices are listed in
Table 1-3. The pinouts for the PIC18F4XJ53 devices
are shown in Table 1-4.

The PIC18F47J53 family of devices provides an
on-chip voltage regulator to supply the correct voltage
levels to the core. Parts designated with an “F” part
number (such as PIC18F47J53) have the voltage
regulator enabled.

These parts can run from 2.15V-3.6V on VDD, but should
have the VDDCORE pin connected to VSS through a
low-ESR capacitor. Parts designated with an “LF” part
number (such as PIC18LF47J53) do not enable the volt-
age regulator nor support Deep Sleep mode. For “LF”
parts, an external supply of 2.0V-2.7V has to be supplied
to the VDDCORE pin while 2.0V-3.6V can be supplied to
VDD (VDDCORE should never exceed VDD).

For more details about the internal voltage regulator,
see Section 28.3 “On-Chip Voltage Regulator”.
 2009-2016 Microchip Technology Inc.  DS30009964C-page 9
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3.4 USB From INTOSC

The 8 MHz INTOSC included in all PIC18F47J53 family
devices is extremely accurate. When the 8 MHz
INTOSC is used with the 96 MHz PLL, it may be used
to derive the USB module clock. The high accuracy of
the INTOSC will allow the application to meet
low-speed USB signal rate specifications.

3.5 Clock Sources and Oscillator 
Switching

Like previous PIC18 enhanced devices, the
PIC18F47J53 family includes a feature that allows the
device clock source to be switched from the main
oscillator to an alternate, low-frequency clock source.
PIC18F47J53 family devices offer two alternate clock
sources. When an alternate clock source is enabled,
the various power-managed operating modes are
available.

Essentially, there are three clock sources for these
devices:

• Primary Oscillators

• Secondary Oscillators

• Internal Oscillator Block

The Primary Oscillators include the External Crystal
and Resonator modes, the External Clock modes and
the internal oscillator block. The particular mode is
defined by the FOSC<2:0> Configuration bits. The
details of these modes are covered earlier in this
chapter.

The Secondary Oscillators are external sources that
are not connected to the OSC1 or OSC2 pins. These
sources may continue to operate even after the
controller is placed in a power-managed mode. 

PIC18F47J53 family devices offer the Timer1 oscillator
as a secondary oscillator. This oscillator, in all
power-managed modes, is often the time base for
functions such as a Real-Time Clock (RTC). Most often,
a 32.768 kHz watch crystal is connected between the
RC0/T1OSO/T1CKI/RP11 and RC1/CCP8/T1OSI/UOE/
RP12 pins. Like the HS Oscillator mode circuits, loading
capacitors are also connected from each pin to ground.
The Timer1 oscillator is discussed in larger detail in
Section 13.5 “Timer1 Oscillator”.

In addition to being a primary clock source, the
postscaled internal clock is available as a
power-managed mode clock source. The INTRC
source is also used as the clock source for several
special features, such as the WDT and Fail-Safe Clock
Monitor (FSCM).

3.5.1 OSCILLATOR CONTROL REGISTER

The OSCCON register (Register 3-2) controls several
aspects of the device clock’s operation, both in
full-power operation and in power-managed modes. 

The System Clock Select bits, SCS<1:0>, select the
clock source. The available clock sources are the
primary clock (defined by the FOSC<2:0> Configura-
tion bits), the secondary clock (Timer1 oscillator) and
the postscaled internal clock.The clock source changes
immediately, after one or more of the bits is written to,
following a brief clock transition interval. The SCS bits
are cleared on all forms of Reset.

The Internal Oscillator Frequency Select bits,
IRCF<2:0>, select the frequency output provided on
the postscaled internal clock line. The choices are the
INTRC source, the INTOSC source (8 MHz) or one of
the frequencies derived from the INTOSC postscaler
(31 kHz to 4 MHz). If the postscaled internal clock is
supplying the device clock, changing the states of
these bits will have an immediate change on the inter-
nal oscillator’s output. On device Resets, the default
output frequency of the INTOSC postscaler is set at
4 MHz.

When an output frequency of 31 kHz is selected
(IRCF<2:0> = 000), users may choose the internal
oscillator, which acts as the source. This is done with
the INTSRC bit in the OSCTUNE register
(OSCTUNE<7>). Setting this bit selects INTOSC as a
31.25 kHz clock source by enabling the divide-by-256
output of the INTOSC postscaler. Clearing INTSRC
selects INTRC (nominally 31 kHz) as the clock source. 

This option allows users to select the tunable and more
precise INTOSC as a clock source, while maintaining
power savings with a very low clock speed. Regardless
of the setting of INTSRC, INTRC always remains the
clock source for features such as the WDT and the
FSCM.

The OSTS and SOSCRUN bits indicate which clock
source is currently providing the device clock. The
OSTS bit indicates that the Oscillator Start-up Timer
(OST) has timed out and the primary clock is providing
the device clock in primary clock modes. The
SOSCRUN bit (OSCCON2<6>) indicates when the
Timer1 oscillator is providing the device clock in sec-
ondary clock modes. In power-managed modes, only
one of these bits will be set at any time. If none of these
bits are set, the INTRC is providing the clock or the
internal oscillator block has just started and is not yet
stable.

The IDLEN bit determines if the device goes into Sleep
mode, or one of the Idle modes, when the SLEEP
instruction is executed. 
DS30009964C-page 38   2009-2016 Microchip Technology Inc.
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TABLE 4-1: LOW-POWER MODES

4.1.3 CLOCK TRANSITIONS AND STATUS 
INDICATORS

The length of the transition between clock sources is
the sum of two cycles of the old clock source and three
to four cycles of the new clock source. This formula
assumes that the new clock source is stable.

Two bits indicate the current clock source and its
status: OSTS (OSCCON<3>) and SOSCRUN (OSC-
CON2<6>). In general, only one of these bits will be set
in a given power-managed mode. When the OSTS bit
is set, the primary clock would be providing the device
clock. When the SOSCRUN bit is set, the Timer1 oscil-
lator would be providing the clock. If neither of these
bits is set, INTRC would be clocking the device.

4.1.4 MULTIPLE SLEEP COMMANDS

The power-managed mode that is invoked with the
SLEEP instruction is determined by the setting of the
IDLEN and DSEN bits at the time the instruction is exe-
cuted. If another SLEEP instruction is executed, the
device will enter the power-managed mode specified
by IDLEN and DSEN at that time. If IDLEN or DSEN
have changed, the device will enter the new
power-managed mode specified by the new setting.

Mode
DSCONH<7> OSCCON<7,1:0> Module Clocking

Available Clock and Oscillator Source
DSEN(1) IDLEN(1) SCS<1:0> CPU Peripherals

Sleep 0 0 N/A Off Off Timer1 oscillator and/or RTCC may optionally be 
enabled

Deep 
Sleep(3)

1 0 N/A Powered 
off(2)

Powered off RTCC can run uninterrupted using the Timer1 or 
internal low-power RC oscillator

PRI_RUN 0 N/A 00 Clocked Clocked The normal, full-power execution mode; primary 
clock source (defined by FOSC<2:0>)

SEC_RUN 0 N/A 01 Clocked Clocked Secondary – Timer1 oscillator

RC_RUN 0 N/A 11 Clocked Clocked Postscaled internal clock

PRI_IDLE 0 1 00 Off Clocked Primary clock source (defined by FOSC<2:0>)

SEC_IDLE 0 1 01 Off Clocked Secondary – Timer1 oscillator

RC_IDLE 0 1 11 Off Clocked Postscaled internal clock

Note 1: IDLEN and DSEN reflect their values when the SLEEP instruction is executed.
2: Deep Sleep turns off the internal core voltage regulator to power down core logic. See Section 4.6 “Deep Sleep 

Mode” for more information.
3: Deep Sleep mode is only available on “F” devices, not “LF” devices.

Note: Executing a SLEEP instruction does not
necessarily place the device into Sleep
mode. It acts as the trigger to place the
controller into either the Sleep or Deep
Sleep mode, or one of the Idle modes,
depending on the setting of the IDLEN bit.
DS30009964C-page 44   2009-2016 Microchip Technology Inc.



PIC18F47J53
PMCONL PIC18F2XJ53 PIC18F4XJ53 000- 0000 000- 0000 uuu- uuuu

PMMODEH PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

PMMODEL PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

PMDOUT2H PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

PMDOUT2L PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

PMDIN2H PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

PMDIN2L PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

PMEH PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

PMEL PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

PMSTATH PIC18F2XJ53 PIC18F4XJ53 00-- 0000 00-- 0000 uu-- uuuu

PMSTATL PIC18F2XJ53 PIC18F4XJ53 10-- 1111 10-- 1111 uu-- uuuu

CVRCON PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

CCPTMRS0 PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

CCPTMRS1 PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

CCPTMRS2 PIC18F2XJ53 PIC18F4XJ53 0000 0000 0000 0000 uuuu uuuu

DSGPR1(6) PIC18F2XJ53 PIC18F4XJ53 uuuu uuuu uuuu uuuu uuuu uuuu

DSGPR0(6) PIC18F2XJ53 PIC18F4XJ53 uuuu uuuu uuuu uuuu uuuu uuuu

DSCONH(6) PIC18F2XJ53 PIC18F4XJ53 0--- --00 0--- --00 u--- --uu

DSCONL(6) PIC18F2XJ53 PIC18F4XJ53 ---- -000 ---- -000 ---- -uuu

DSWAKEH(6) PIC18F2XJ53 PIC18F4XJ53 ---- ---q ---- ---0 ---- ---u

DSWAKEL(6) PIC18F2XJ53 PIC18F4XJ53 q-qq qq-q 0-00 00-0 u-uu uu-u

ANCON1 PIC18F2XJ53 PIC18F4XJ53 00-0 0000 uu-u uuuu uu-u uuuu

ANCON0 PIC18F2XJ53 PIC18F4XJ53 0000 0000 uuuu uuuu uuuu uuuu

ALRMCFG PIC18F2XJ53 PIC18F4XJ53 0000 0000 uuuu uuuu uuuu uuuu

ALRMRPT PIC18F2XJ53 PIC18F4XJ53 0000 0000 uuuu uuuu uuuu uuuu

ALRMVALH PIC18F2XJ53 PIC18F4XJ53 xxxx xxxx uuuu uuuu uuuu uuuu

ALRMVALL PIC18F2XJ53 PIC18F4XJ53 xxxx xxxx uuuu uuuu uuuu uuuu

ODCON1 PIC18F2XJ53 PIC18F4XJ53 ---- 0000 ---- uuuu ---- uuuu

ODCON2 PIC18F2XJ53 PIC18F4XJ53 ---- --00 ---- --uu ---- --uu

ODCON3 PIC18F2XJ53 PIC18F4XJ53 ---- --00 ---- --uu ---- --uu

RTCCFG PIC18F2XJ53 PIC18F4XJ53 0-00 0000 u-uu uuuu u-uu uuuu

RTCCAL PIC18F2XJ53 PIC18F4XJ53 0000 0000 uuuu uuuu uuuu uuuu

TABLE 5-2: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)

Register Applicable Devices

Power-on Reset,
Brown-out Reset,
Wake From Deep 

Sleep

MCLR Resets
WDT Reset

RESET Instruction
Stack Resets
CM Resets

Wake-up via WDT 
or Interrupt

Legend: u = unchanged, x = unknown, - = unimplemented bit, read as ‘0’, q = value depends on condition.

Note 1: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the TOSU, TOSH and TOSL are 
updated with the current value of the PC. The STKPTR is modified to point to the next location in the 
hardware stack.

2: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the PC is loaded with the interrupt 
vector (0008h or 0018h).

3: One or more bits in the INTCONx or PIRx registers will be affected (to cause wake-up).

4: See Table 5-1 for Reset value for specific condition.

5: Not implemented for PIC18F2XJ53 devices.

6: Not implemented for “LF” devices.
 2009-2016 Microchip Technology Inc.  DS30009964C-page 71
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6.0 MEMORY ORGANIZATION

There are two types of memory in PIC18 Flash
microcontrollers:

• Program Memory

• Data RAM

As Harvard architecture devices, the data and program
memories use separate busses; this allows for
concurrent access of the two memory spaces.

Section 7.0 “Flash Program Memory” provides
additional information on the operation of the Flash
program memory.

6.1 Program Memory Organization

PIC18 microcontrollers implement a 21-bit program
counter, which is capable of addressing a 2-Mbyte
program memory space. Accessing a location between
the upper boundary of the physically implemented
memory and the 2-Mbyte address returns all ‘0’s (a
NOP instruction).

The PIC18F47J53 family offers a range of on-chip
Flash program memory sizes, from 64 Kbytes (up to
32,768 single-word instructions) to 128 Kbytes
(65,536 single-word instructions). 

Figure 6-1 provides the program memory maps for
individual family devices.

FIGURE 6-1: MEMORY MAPS FOR PIC18F47J53 FAMILY DEVICES

Note: Sizes of memory areas are not to scale. Sizes of program memory areas are enhanced to show detail.
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DS
11.2.5 ADDRESSABLE PARALLEL SLAVE 
PORT MODE

In the Addressable Parallel Slave Port mode
(PMMODEH<1:0> = 01), the module is configured with
two extra inputs, PMA<1:0>, which are the address
lines 1 and 0. This makes the 4-byte buffer space
directly addressable as fixed pairs of read and write
buffers. As with Legacy Buffered mode, data is output
from PMDOUT1L, PMDOUT1H, PMDOUT2L and
PMDOUT2H, and is read in PMDIN1L, PMDIN1H,
PMDIN2L and PMDIN2H. Table 11-1 provides the
buffer addressing for the incoming address to the input
and output registers.

TABLE 11-1: SLAVE MODE BUFFER 
ADDRESSING

FIGURE 11-6: PARALLEL MASTER/SLAVE CONNECTION ADDRESSED BUFFER EXAMPLE

11.2.5.1 READ FROM SLAVE PORT

When chip select is active and a read strobe occurs
(PMCSx = 1 and PMRD = 1), the data from one of the
four output bytes is presented onto PMD<7:0>. Which
byte is read depends on the 2-bit address placed on
ADDR<1:0>. Table 11-1 provides the corresponding

output registers and their associated address. When an
output buffer is read, the corresponding OBxE bit is set.
The OBxE flag bit is set when all the buffers are empty.
If any buffer is already empty, OBxE = 1, the next read
to that buffer will generate an OBUF event.

FIGURE 11-7: PARALLEL SLAVE PORT READ WAVEFORMS 

PMA<1:0>
Output 

Register 
(Buffer)

Input Register 
(Buffer)

00 PMDOUT1L (0) PMDIN1L (0)

01 PMDOUT1H (1) PMDIN1H (1)

10 PMDOUT2L (2) PMDIN2L (2)

11 PMDOUT2H((3) PMDIN2H (3)

PMD<7:0>

PMRD

PMWR

Master

PMCS1

PMA<1:0>

Address Bus

Data Bus

Control Lines

PMRD

PMWR

PIC18F Slave

PMCS1

PMDOUT1L (0)

PMDOUT1H (1)

PMDOUT2L (2)

PMDOUT2H (3)

PMDIN1L (0)

PMDIN1H (1)

PMDIN2L (2)

PMDIN2H (3)

PMD<7:0> Write
Address
Decode

Read
Address
Decode

PMA<1:0>

                                                                                            |    Q4    |    Q1    |    Q2    |    Q3    |    Q4    

PMCSx

PMWR

PMRD

PMD<7:0>

PMA<1:0>

OBE

PMPIF
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REGISTER 17-2: RTCCAL: RTCC CALIBRATION REGISTER (BANKED F3Eh)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

CAL7 CAL6 CAL5 CAL4 CAL3 CAL2 CAL1 CAL0

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 7-0 CAL<7:0>: RTCC Drift Calibration bits

01111111 = Maximum positive adjustment; adds 508 RTC clock pulses every minute
.
.
.
00000001 = Minimum positive adjustment; adds four RTCC clock pulses every minute
00000000 = No adjustment
11111111 = Minimum negative adjustment; subtracts four RTCC clock pulses every minute
.
.
.
10000000 = Maximum negative adjustment; subtracts 512 RTCC clock pulses every minute

REGISTER 17-3: PADCFG1: PAD CONFIGURATION REGISTER (BANKED F3Ch)

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

— — — — — RTSECSEL1(1) RTSECSEL0(1) PMPTTL(2)

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 7-3 Unimplemented: Read as ‘0’

bit 2-1 RTSECSEL<1:0>: RTCC Seconds Clock Output Select bits(1)

11 = Reserved; do not use
10 = RTCC source clock is selected for the RTCC pin (pin can be INTRC or T1OSC, depending on the

RTCOSC (CONFIG3L<1>) setting)
01 = RTCC seconds clock is selected for the RTCC pin
00 = RTCC alarm pulse is selected for the RTCC pin

bit 0 PMPTTL: PMP Module TTL Input Buffer Select bit(2)

1 = PMP module uses TTL input buffers
0 = PMP module uses Schmitt input buffers

Note 1: To enable the actual RTCC output, the RTCOE (RTCCFG<2>) bit must be set.

2: Available only on 44-pin devices (PIC18F46J53, PIC18F47J53, PIC18LF46J53 and PIC18LF47J53). For 
28-pin devices, the bit is U-0.
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FIGURE 19-16: SIMPLIFIED STEERING 
BLOCK DIAGRAM

19.4.7.1 Steering Synchronization

The STRSYNC bit of the PSTRxCON register gives the
user two choices for when the steering event will
happen. When the STRSYNC bit is ‘0’, the steering
event will happen at the end of the instruction that
writes to the PSTRxCON register. In this case, the out-
put signal at the Px<D:A> pins may be an incomplete
PWM waveform. This operation is useful when the user
firmware needs to immediately remove a PWM signal
from the pin.

When the STRSYNC bit is ‘1’, the effective steering
update will happen at the beginning of the next PWM
period. In this case, steering on/off the PWM output will
always produce a complete PWM waveform.

Figure 19-17 and Figure 19-18 illustrate the timing
diagrams of the PWM steering depending on the
STRSYNC setting.

FIGURE 19-17: EXAMPLE OF STEERING EVENT AT END OF INSTRUCTION (STRSYNC = 0) 

FIGURE 19-18: EXAMPLE OF STEERING EVENT AT BEGINNING OF INSTRUCTION (STRSYNC = 1) 

1

0
TRIS

Output Pin

PORT Data(1)

PxA Signal

STRA(2)

1

0
TRIS

Output Pin

PORT Data(1)

STRB(2)

1

0
TRIS

Output Pin

PORT Data(1)

STRC(2)

1

0
TRIS

Output Pin

PORT Data(1)

STRD(2)

Note 1: Port outputs are configured as displayed when
the CCPxCON register bits, PxM<1:0> = 00
and CCP1M<3:2> = 11.

2: Single PWM output requires setting at least
one of the STR<D:A> bits.

CCPxM1

CCPxM0

CCPxM1

CCPxM0

PWM

P1n = PWM

STRn

P1<D:A> PORT Data

PWM Period

PORT Data

PWM

PORT Data

P1n = PWM

STRn

P1<D:A> PORT Data
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20.5.10 I2C MASTER MODE 
TRANSMISSION

Transmission of a data byte, a 7-bit address or the
other half of a 10-bit address is accomplished by simply
writing a value to the SSPxBUF register. This action will
set the Buffer Full flag bit, BF, and allow the BRG to
begin counting and start the next transmission. Each bit
of address/data will be shifted out onto the SDAx pin
after the falling edge of SCLx is asserted (see data hold
time specification, parameter 106). SCLx is held low for
one BRG rollover count (TBRG). Data should be valid
before SCLx is released high (see data setup time
specification, parameter 107). When the SCLx pin is
released high, it is held that way for TBRG. 

The data on the SDAx pin must remain stable for that
duration, and some hold time, after the next falling
edge of SCLx. After the eighth bit is shifted out (the fall-
ing edge of the eighth clock), the BF flag is cleared and
the master releases SDAx. This allows the slave device
being addressed to respond with an ACK bit during the
ninth bit time if an address match occurred or if data
was received properly. The status of ACK is written into
the ACKDT bit on the falling edge of the ninth clock. 

If the master receives an Acknowledge, the Acknowl-
edge Status bit, ACKSTAT, is cleared; if not, the bit is
set. After the ninth clock, the SSPxIF bit is set and the
master clock (BRG) is suspended until the next data
byte is loaded into the SSPxBUF, leaving SCLx low and
SDAx unchanged (Figure 20-23).

After the write to the SSPxBUF, each bit of the address
will be shifted out on the falling edge of SCLx until all
seven address bits and the R/W bit are completed. On
the falling edge of the eighth clock, the master will
deassert the SDAx pin, allowing the slave to respond
with an Acknowledge. On the falling edge of the ninth
clock, the master will sample the SDAx pin to see if the
address was recognized by a slave. The status of the
ACK bit is loaded into the ACKSTAT status bit (SSPx-
CON2<6>). Following the falling edge of the ninth clock
transmission of the address, the SSPxIF flag is set, the
BF flag is cleared and the BRG is turned off until
another write to the SSPxBUF takes place, holding
SCLx low and allowing SDAx to float.

20.5.10.1 BF Status Flag

In Transmit mode, the BF bit (SSPxSTAT<0>) is set
when the CPU writes to SSPxBUF and is cleared when
all eight bits are shifted out.

20.5.10.2 WCOL Status Flag

If the user writes the SSPxBUF when a transmit is
already in progress (i.e., SSPxSR is still shifting out a
data byte), the WCOL bit is set and the contents of the
buffer are unchanged (the write does not occur) after
2 TCY after the SSPxBUF write. If SSPxBUF is rewritten
within 2 TCY, the WCOL bit is set and SSPxBUF is
updated. This may result in a corrupted transfer. 

The user should verify that the WCOL bit is clear after
each write to SSPxBUF to ensure the transfer is correct.
In all cases, WCOL must be cleared in software.

20.5.10.3 ACKSTAT Status Flag

In Transmit mode, the ACKSTAT bit (SSPxCON2<6>)
is cleared when the slave has sent an Acknowledge
(ACK = 0) and is set when the slave does not Acknowl-
edge (ACK = 1). A slave sends an Acknowledge when
it has recognized its address (including a general call)
or when the slave has properly received its data.

20.5.11 I2C MASTER MODE RECEPTION

Master mode reception is enabled by programming the
Receive Enable bit, RCEN (SSPxCON2<3>). 

The BRG begins counting, and on each rollover, the
state of the SCLx pin changes (high-to-low/low-to-high)
and data is shifted into the SSPxSR. After the falling
edge of the eighth clock, the receive enable flag is
automatically cleared, the contents of the SSPxSR are
loaded into the SSPxBUF, the BF flag bit is set, the
SSPxIF flag bit is set and the BRG is suspended from
counting, holding SCLx low. The MSSP is now in an
Idle state awaiting the next command. When the buffer
is read by the CPU, the BF flag bit is automatically
cleared. The user can then send an Acknowledge bit at
the end of reception by setting the Acknowledge
Sequence Enable bit, ACKEN (SSPxCON2<4>).

20.5.11.1 BF Status Flag

In receive operation, the BF bit is set when an address
or data byte is loaded into SSPxBUF from SSPxSR. It
is cleared when the SSPxBUF register is read.

20.5.11.2 SSPOV Status Flag

In receive operation, the SSPOV bit is set when 8 bits
are received into the SSPxSR and the BF flag bit is
already set from a previous reception.

20.5.11.3 WCOL Status Flag

If users write the SSPxBUF when a receive is already
in progress (i.e., SSPxSR is still shifting in a data byte),
the WCOL bit is set and the contents of the buffer are
unchanged (the write does not occur).

Note: The MSSP module must be in an inactive
state before the RCEN bit is set or the
RCEN bit will be disregarded. 
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23.7 Oscillator

The USB module has specific clock requirements. For
full-speed operation, the clock source must be 48 MHz.
Even so, the microcontroller core and other peripherals
are not required to run at that clock speed. Available
clocking options are described in detail in Section 3.3
“Oscillator Settings for USB”.

23.8 USB Firmware and Drivers

Microchip provides a number of application-specific
resources, such as USB firmware and driver support.
Refer to www.microchip.com for the latest firmware and
driver support. 

TABLE 23-4: REGISTERS ASSOCIATED WITH USB MODULE OPERATION(1) 

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF

IPR2 OSCFIP CM2IP CM1IP USBIP BCL1IP HLVDIP TMR3IP CCP2IP

PIR2 OSCFIF CM2IF CM1IF USBIF BCL1IF HLVDIF TMR3IF CCP2IF

PIE2 OSCFIE CM2IE CM1IE USBIE BCL1IE HLVDIE TMR3IE CCP2IE

UCON — PPBRST SE0 PKTDIS USBEN RESUME SUSPND —

UCFG UTEYE UOEMON — UPUEN UTRDIS FSEN PPB1 PPB0

USTAT — ENDP3 ENDP2 ENDP1 ENDP0 DIR PPBI —

UADDR — ADDR6 ADDR5 ADDR4 ADDR3 ADDR2 ADDR1 ADDR0

UFRML FRM7 FRM6 FRM5 FRM4 FRM3 FRM2 FRM1 FRM0

UFRMH — — — — — FRM10 FRM9 FRM8

UIR — SOFIF STALLIF IDLEIF TRNIF ACTVIF UERRIF URSTIF

UIE — SOFIE STALLIE IDLEIE TRNIE ACTVIE UERRIE URSTIE

UEIR BTSEF — — BTOEF DFN8EF CRC16EF CRC5EF PIDEF

UEIE BTSEE — — BTOEE DFN8EE CRC16EE CRC5EE PIDEE

UEP0 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP1 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP2 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP3 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP4 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP5 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP6 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP7 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP8 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP9 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP10 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP11 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP12 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP13 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP14 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

UEP15 — — — EPHSHK EPCONDIS EPOUTEN EPINEN EPSTALL

Legend: — = unimplemented, read as ‘0’. Shaded cells are not used by the USB module.
Note 1: This table includes only those hardware mapped SFRs located in Bank 15 of the data memory space. The Buffer 

Descriptor registers, which are mapped into Bank 4 and are not true SFRs, are listed separately in Table 23-3.
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27.3.2 CAPACITANCE CALIBRATION

There is a small amount of capacitance from the inter-
nal A/D Converter sample capacitor as well as stray
capacitance from the circuit board traces and pads that
affect the precision of capacitance measurements. A
measurement of the stray capacitance can be taken by
making sure the desired capacitance to be measured
has been removed. The measurement is then
performed using the following steps:

1. Initialize the A/D Converter and the CTMU.

2. Set EDG1STAT (= 1).

3. Wait for a fixed delay of time, t.

4. Clear EDG1STAT.

5. Perform an A/D conversion.

6. Calculate the stray and A/D sample capacitances: 

where I is known from the current source measurement
step, t is a fixed delay and V is measured by performing
an A/D conversion. 

This measured value is then stored and used for
calculations of time measurement or subtracted for
capacitance measurement. For calibration, it is
expected that the capacitance of CSTRAY + CAD is
approximately known. CAD is approximately 4 pF. 

An iterative process may need to be used to adjust the
time, t, that the circuit is charged to obtain a reasonable
voltage reading from the A/D Converter. The value of t
may be determined by setting COFFSET to a theoretical
value, then solving for t. For example, if CSTRAY is
theoretically calculated to be 11 pF, and V is expected
to be 70% of VDD or 2.31V, then t would be:

or 63 s.

See Example 27-3 for a typical routine for CTMU
capacitance calibration.

COFFSET CSTRAY CAD+ I t  V= =

(4 pF + 11 pF) • 2.31V/0.55 A
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28.2 Watchdog Timer (WDT)

PIC18F47J53 family devices have both a conventional
WDT circuit and a dedicated, Deep Sleep capable
Watchdog Timer. When enabled, the conventional
WDT operates in normal Run, Idle and Sleep modes.
This data sheet section describes the conventional
WDT circuit.

The dedicated, Deep Sleep capable WDT can only be
enabled in Deep Sleep mode. This timer is described in
Section 4.6.4 “Deep Sleep Watchdog Timer
(DSWDT)”.

The conventional WDT is driven by the INTRC oscilla-
tor. When the WDT is enabled, the clock source is also
enabled. The nominal WDT period is 4 ms and has the
same stability as the INTRC oscillator.

The 4 ms period of the WDT is multiplied by a 16-bit
postscaler. Any output of the WDT postscaler is
selected by a multiplexer, controlled by the WDTPS bits
in Configuration Register 2H. Available periods range
from about 4 ms to 135 seconds (2.25 minutes
depending on voltage, temperature and WDT
postscaler). The WDT and postscaler are cleared

whenever a SLEEP or CLRWDT instruction is executed,
or a clock failure (primary or Timer1 oscillator) has
occurred. 

28.2.1 CONTROL REGISTER

The WDTCON register (Register 28-11) is a readable
and writable register. The SWDTEN bit enables or dis-
ables WDT operation. This allows software to override
the WDTEN Configuration bit and enable the WDT only
if it has been disabled by the Configuration bit.

LVDSTAT is a read-only status bit that is continuously
updated and provides information about the current
level of VDDCORE. This bit is only valid when the on-chip
voltage regulator is enabled.

FIGURE 28-1: WDT BLOCK DIAGRAM

Note 1: The CLRWDT and SLEEP instructions
clear the WDT and postscaler counts
when executed.

2: When a CLRWDT instruction is executed,
the postscaler count will be cleared.
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BZ Branch if Zero

Syntax: BZ    n

Operands: -128  n  127

Operation: if Zero bit is ‘1’,
(PC) + 2 + 2n  PC

Status Affected: None

Encoding: 1110 0000 nnnn nnnn

Description: If the Zero bit is ‘1’, then the program 
will branch.

The 2’s complement number ‘2n’ is 
added to the PC. Since the PC will have 
incremented to fetch the next 
instruction, the new address will be 
PC + 2 + 2n. This instruction is then a 
2-cycle instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity:
If Jump:

Q1 Q2 Q3 Q4

Decode Read literal 
‘n’

Process 
Data

Write to 
PC

No 
operation

No 
operation

No 
operation

No 
operation

If No Jump:

Q1 Q2 Q3 Q4

Decode Read literal 
‘n’

Process 
Data

No 
operation

Example: HERE BZ Jump

Before Instruction
PC = address (HERE)

After Instruction
If Zero = 1;

PC = address (Jump)
If Zero = 0;

PC = address (HERE + 2)

CALL Subroutine Call

Syntax: CALL   k {,s}

Operands: 0  k  1048575
s [0,1]

Operation: (PC) + 4  TOS,
k  PC<20:1>;
if s = 1
(W)  WS,
(STATUS)  STATUSS,
(BSR)  BSRS

Status Affected: None

Encoding:
1st word (k<7:0>)
2nd word(k<19:8>)

1110
1111

110s
k19kkk

k7kkk
kkkk

kkkk0
kkkk8

Description: Subroutine call of entire 2-Mbyte 
memory range. First, return address 
(PC+ 4) is pushed onto the return stack. 
If ‘s’ = 1, the W, STATUS and BSR 
registers are also pushed into their 
respective shadow registers, WS, 
STATUSS and BSRS. If ‘s’ = 0, no 
update occurs (default). Then, the 
20-bit value ‘k’ is loaded into PC<20:1>. 
CALL is a 2-cycle instruction.

Words: 2

Cycles: 2

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read literal 
‘k’<7:0>, 

Push PC to 
stack

Read literal 
’k’<19:8>, 

Write to PC

No 
operation

No 
operation

No 
operation

No 
operation

Example: HERE CALL  THERE,1

Before Instruction
PC = address (HERE)

After Instruction
PC = address (THERE)
TOS = address (HERE + 4)
WS = W
BSRS = BSR
STATUSS = STATUS
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DAW Decimal Adjust W Register

Syntax: DAW

Operands: None

Operation: If [W<3:0> > 9] or [DC = 1], then
(W<3:0>) + 6  W<3:0>;
else 
(W<3:0>)  W<3:0>

If [W<7:4> > 9] or [C = 1], then
(W<7:4>) + 6  W<7:4>;
C =1;
else 
(W<7:4>)  W<7:4>

Status Affected: C

Encoding: 0000 0000 0000 0111

Description: DAW adjusts the 8-bit value in W, result-
ing from the earlier addition of two vari-
ables (each in packed BCD format) and 
produces a correct packed BCD result.

Words: 1

Cycles: 1 

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read
register W

Process 
Data

Write
W

Example 1: DAW

Before Instruction
W = A5h
C = 0
DC = 0

After Instruction
W = 05h
C = 1
DC = 0

Example 2:

Before Instruction
W = CEh
C = 0
DC = 0

After Instruction
W = 34h
C = 1
DC = 0

DECF Decrement f

Syntax: DECF   f {,d {,a}}

Operands: 0  f  255
d  [0,1]
a  [0,1]

Operation: (f) – 1  dest

Status Affected: C, DC, N, OV, Z

Encoding: 0000 01da ffff ffff

Description: Decrement register ‘f’. If ‘d’ is ‘0’, the 
result is stored in W. If ‘d’ is ‘1’, the 
result is stored back in register ‘f’ 
(default). 

If ‘a’ is ‘0’, the Access Bank is selected. 
If ‘a’ is ‘1’, the BSR is used to select the 
GPR bank (default). 

If ‘a’ is ‘0’ and the extended instruction 
set is enabled, this instruction operates 
in Indexed Literal Offset Addressing 
mode whenever f 95 (5Fh). See 
Section 29.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexed 
Literal Offset Mode” for details.

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

Write to 
destination

Example: DECF    CNT, 1, 0

Before Instruction
CNT = 01h
Z = 0

After Instruction
CNT = 00h
Z = 1
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IORLW Inclusive OR Literal with W

Syntax: IORLW   k

Operands: 0  k  255

Operation: (W) .OR. k  W

Status Affected: N, Z

Encoding: 0000 1001 kkkk kkkk

Description: The contents of W are ORed with the 
8-bit literal ‘k’. The result is placed 
in W.

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read 
literal ‘k’

Process 
Data

Write to 
W

Example: IORLW 35h

Before Instruction
W = 9Ah

After Instruction
W = BFh

IORWF Inclusive OR W with f

Syntax: IORWF     f {,d {,a}}

Operands: 0  f  255
d  [0,1]
a  [0,1]

Operation: (W) .OR. (f)  dest

Status Affected: N, Z

Encoding: 0001 00da ffff ffff

Description: Inclusive OR W with register ‘f’. If ‘d’ is 
‘0’, the result is placed in W. If ‘d’ is ‘1’, 
the result is placed back in register ‘f’ 
(default). 

If ‘a’ is ‘0’, the Access Bank is selected. 
If ‘a’ is ‘1’, the BSR is used to select the 
GPR bank (default). 

If ‘a’ is ‘0’ and the extended instruction 
set is enabled, this instruction operates 
in Indexed Literal Offset Addressing 
mode whenever f 95 (5Fh). See 
Section 29.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexed 
Literal Offset Mode” for details.

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

Write to 
destination

Example: IORWF  RESULT, 0, 1

Before Instruction
RESULT = 13h
W = 91h

After Instruction
RESULT = 13h
W = 93h
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RRNCF Rotate Right f (No Carry)

Syntax: RRNCF    f {,d {,a}}

Operands: 0  f  255
d  [0,1]
a  [0,1]

Operation: (f<n>)  dest<n – 1>,
(f<0>)  dest<7>

Status Affected: N, Z

Encoding: 0100 00da ffff ffff

Description: The contents of register ‘f’ are rotated 
one bit to the right. If ‘d’ is ‘0’, the result 
is placed in W. If ‘d’ is ‘1’, the result is 
placed back in register ‘f’ (default).

If ‘a’ is ‘0’, the Access Bank will be 
selected, overriding the BSR value. If ‘a’ 
is ‘1’, then the bank will be selected as 
per the BSR value (default).

If ‘a’ is ‘0’ and the extended instruction 
set is enabled, this instruction operates 
in Indexed Literal Offset Addressing 
mode whenever f 95 (5Fh). See 
Section 29.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexed 
Literal Offset Mode” for details.

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

Write to 
destination

Example 1: RRNCF   REG, 1, 0

Before Instruction
REG = 1101 0111

After Instruction
REG = 1110 1011

Example 2: RRNCF   REG, 0, 0

Before Instruction
W = ?
REG = 1101 0111

After Instruction
W = 1110 1011
REG = 1101 0111

register f

SETF Set f

Syntax: SETF    f {,a}

Operands: 0  f  255
a [0,1]

Operation: FFh  f

Status Affected: None

Encoding: 0110 100a ffff ffff

Description: The contents of the specified register 
are set to FFh. 

If ‘a’ is ‘0’, the Access Bank is selected. 
If ‘a’ is ‘1’, the BSR is used to select the 
GPR bank (default). 

If ‘a’ is ‘0’ and the extended instruction 
set is enabled, this instruction operates 
in Indexed Literal Offset Addressing 
mode whenever f 95 (5Fh). See 
Section 29.2.3 “Byte-Oriented and 
Bit-Oriented Instructions in Indexed 
Literal Offset Mode” for details.

Words: 1

Cycles: 1

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read
register ‘f’

Process 
Data

Write
register ‘f’ 

Example: SETF REG,1

Before Instruction
REG = 5Ah

After Instruction
REG = FFh
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CALLW Subroutine Call Using WREG

Syntax: CALLW 

Operands: None

Operation: (PC + 2)  TOS,
(W)  PCL,
(PCLATH)  PCH,
(PCLATU)  PCU

Status Affected: None

Encoding: 0000 0000 0001 0100

Description First, the return address (PC + 2) is 
pushed onto the return stack. Next, the 
contents of W are written to PCL; the 
existing value is discarded. Then, the 
contents of PCLATH and PCLATU are 
latched into PCH and PCU, 
respectively. The second cycle is 
executed as a NOP instruction while the 
new next instruction is fetched.

Unlike CALL, there is no option to 
update W, STATUS or BSR.

Words: 1

Cycles: 2

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Read 
WREG

Push PC to 
stack

No 
operation

No 
operation

No 
operation

No 
operation

No 
operation

Example: HERE CALLW 

Before Instruction
PC = address (HERE)
PCLATH = 10h
PCLATU = 00h
W = 06h

After Instruction
PC = 001006h
TOS = address (HERE + 2)
PCLATH = 10h
PCLATU = 00h
W = 06h

MOVSF Move Indexed to f

Syntax: MOVSF   [zs], fd

Operands: 0  zs  127
0  fd  4095

Operation: ((FSR2) + zs)  fd

Status Affected: None

Encoding:
1st word (source)
2nd word (destin.)

1110
1111

1011
ffff

0zzz
ffff

zzzzs
ffffd

Description: The contents of the source register are 
moved to destination register ‘fd’. The 
actual address of the source register is 
determined by adding the 7-bit literal 
offset ‘zs’, in the first word, to the value 
of FSR2. The address of the destination 
register is specified by the 12-bit literal 
‘fd’ in the second word. Both addresses 
can be anywhere in the 4096-byte data 
space (000h to FFFh).

The MOVSF instruction cannot use the 
PCL, TOSU, TOSH or TOSL as the 
destination register.

If the resultant source address points to 
an Indirect Addressing register, the 
value returned will be 00h. 

Words: 2

Cycles: 2

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode Determine 
source addr

Determine
source addr

Read 
source reg

Decode No 
operation

No dummy 
read

No 
operation

Write 
register ‘f’ 

(dest)

Example: MOVSF   [05h], REG2

Before Instruction
FSR2 = 80h
Contents 
of 85h = 33h
REG2 = 11h

After Instruction
FSR2 = 80h
Contents
of 85h = 33h
REG2 = 33h
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PIC18F47J53
D026
(IAD)

Module Differential Currents (IWDT, IHLVD, IOSCB, IAD, IUSB)

A/D Converter 0.5 4.0 A  -40°C
VDD = 2.5V,

VDDCORE = 2.5V
PIC18LFXXJ53

A/D on, not converting
0.5 4.0 A +25°C

0.5 4.0 A +85°C

1.1 5.0 A  -40°C VDD = 2.15V,
VDDCORE = 10 F 

Capacitor PIC18FXXJ53
A/D on, not converting

1.1 5.0 A +25°C

1.1 5.0 A +85°C

3.2 11 A  -40°C VDD = 3.3V,
VDDCORE = 10 F 

Capacitor
3.2 11 A +25°C

3.2 11 A +85°C

D027
(IUSB)

USB Module 1.7 3.2 mA  -40°C
VDD and 

VUSB = 3.3V,
VDDCORE = 10 F 

Capacitor

PIC18FXXJ53
USB enabled, no cable 

connected.(4) Traffic makes a 
difference, see Section 23.6.4 
“USB Transceiver Current 

1.7 3.2 mA +25°C

1.6 3.2 mA +85°C

31.2 DC Characteristics: Power-Down and Supply Current 
PIC18F47J53 Family (Industrial) (Continued)

PIC18LF47J53 Family
Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for industrial 

PIC18F47J53 Family
Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C  TA  +85°C for industrial 

Param.
 No.

Device Typ. Max. Units Conditions

Note 1: The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is measured 
with the part in Sleep mode, with all I/O pins in high-impedance state and tied to VDD or VSS and all features that 
add delta current disabled (such as WDT, Timer1 oscillator, BOR, etc.).

2: The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as 
I/O pin loading and switching rate, oscillator type and circuit, internal code execution pattern and temperature, 
also have an impact on the current consumption. All features that add delta current are disabled (USB module, 
WDT, etc.). The test conditions for all IDD measurements in active operation mode are: 

OSC1 = external square wave, from rail-to-rail; all I/O pins tri-stated, pulled to VDD/VSS;
MCLR = VDD; WDT disabled unless otherwise specified. 

3: Low-power Timer1 with standard, low-cost 32 kHz crystals have an operating temperature range of -10°C to 
+70°C. Extended temperature crystals are available at a much higher cost.

4: This is the module differential current when the USB module is enabled and clocked at 48 MHz, but with no USB 
cable attached. When the USB cable is attached or data is being transmitted, the current consumption may be 
much higher (see Section 23.6.4 “USB Transceiver Current Consumption”). During USB Suspend mode 
(USBEN = 1, SUSPND = 1, bus in Idle state), the USB module current will be dominated by the D+ or D- pull-up 
resistor. The integrated pull-up resistors use “resistor switching” according to the resistor_ecn supplement to 
the USB 2.0 Specifications, and therefore, may be as low as 900 during Idle conditions.
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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.
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Microchip received ISO/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 EEPROMs, 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 == 
Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, 
dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KEELOQ, 
KEELOQ logo, Kleer, LANCheck, LINK MD, MediaLB, MOST, 
MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, PIC32 logo, 
RightTouch, SpyNIC, SST, SST Logo, SuperFlash and UNI/O 
are registered trademarks of Microchip Technology 
Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, 
ETHERSYNCH, Hyper Speed Control, HyperLight Load, 
IntelliMOS, mTouch, Precision Edge, and QUIET-WIRE are 
registered trademarks of Microchip Technology Incorporated 
in the U.S.A.

Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, 
BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM, 
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, 
EtherGREEN, In-Circuit Serial Programming, ICSP, Inter-Chip 
Connectivity, JitterBlocker, KleerNet, KleerNet logo, MiWi, 
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, 
MPLINK, MultiTRAK, NetDetach, Omniscient Code 
Generation, PICDEM, PICDEM.net, PICkit, PICtail, 
PureSilicon, RightTouch logo, REAL ICE, Ripple Blocker, 
Serial Quad I/O, SQI, SuperSwitcher, SuperSwitcher II, Total 
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, 
WiperLock, Wireless DNA, and ZENA are trademarks of 
Microchip Technology Incorporated in the U.S.A. and other 
countries.

SQTP is a service mark of Microchip Technology Incorporated 
in the U.S.A.

Silicon Storage Technology is a registered trademark of 
Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology 
Germany II GmbH & Co. KG, a subsidiary of Microchip 
Technology Inc., in other countries. 

All other trademarks mentioned herein are property of their 
respective companies.
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