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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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PIC18F1230/1330
1.0 DEVICE OVERVIEW

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

This family offers the advantages of all PIC18 micro-
controllers – namely, high computational performance at
an economical price – with the addition of high-
endurance Enhanced Flash program memory. On top of
these features, the PIC18F1230/1330 family introduces
design enhancements that make these microcontrollers
a logical choice for many high-performance, power
control and motor control applications.

Peripheral highlights include:

• 14-bit resolution Power Control PWM module 
(PCPWM) with programmable dead-time insertion

The PCPWM can generate up to six complementary
PWM outputs with dead-band time insertion. Overdrive
current is detected by off-chip analog comparators or
the digital Fault input (FLTA).

PIC18F1230/1330 devices also feature Flash program
memory and an internal RC oscillator.

1.1 New Core Features

1.1.1 nanoWatt TECHNOLOGY

All of the devices in the PIC18F1230/1330 family incor-
porate a range of features that can significantly reduce
power consumption during operation. Key items
include:

• Alternate Run Modes: By clocking the controller 
from the Timer1 source or the internal oscillator 
block, 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 
operation requirements.

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

• Low Consumption in Key Modules: The power 
requirements for both Timer1 and the Watchdog 
Timer are minimized. See Section 23.0 “Electrical 
Characteristics” for values.

1.1.2 MULTIPLE OSCILLATOR OPTIONS 
AND FEATURES

All of the devices in the PIC18F1230/1330 family offer
ten different oscillator options, allowing users a wide
range of choices in developing application hardware.
These include:

• Four Crystal modes, using crystals or ceramic 
resonators.

• Two External Clock modes, offering the option of 
using two pins (oscillator input and a divide-by-4 
clock output) or one pin (oscillator input, with the 
second pin reassigned as general I/O).

• Two External RC Oscillator modes with the same 
pin options as the External Clock modes.

• An internal oscillator block which provides an 8 MHz 
clock and an INTRC source (approximately 31 kHz), 
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 the two 
oscillator pins for use as additional general 
purpose I/Os.

• A Phase Lock Loop (PLL) frequency multiplier, 
available to both the High-Speed Crystal and Internal 
Oscillator modes, which allows clock speeds of up to 
40 MHz. Used with the internal oscillator, the PLL 
gives users a complete selection of clock speeds, 
from 31 kHz to 32 MHz, all without using an external 
crystal or clock circuit.

Besides its availability as a clock source, the internal
oscillator block provides a stable reference source that
gives the 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 block, 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, or wake-up from Sleep 
mode, until the primary clock source is available.

• PIC18F1230 • PIC18F1330

• PIC18LF1230 • PIC18LF1330
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PIC18F1230/1330
TABLE 1-2: PIC18F1230/1330 PINOUT I/O DESCRIPTIONS  

Pin Name

Pin Number 
Pin

Type
Buffer
Type

DescriptionPDIP,
SOIC

SSOP QFN

MCLR/VPP/RA5/FLTA

MCLR

VPP

RA5
FLTA(1)

4 4 1

I

I
I
I

ST

Analog
ST
ST

Master Clear (input), programming voltage (input) 
or Fault detect input.

Master Clear (Reset) input. This pin is an 
active-low Reset to the device.
Programming voltage input.
Digital input.
Fault detect input for PWM.

RA7/OSC1/CLKI/
T1OSI/FLTA

RA7
OSC1

CLKI
T1OSI(2)

FLTA(1)

16 18 21

I/O
I

I
I
I

ST
Analog

—
Analog

ST

Oscillator crystal, external clock input, Timer1 
oscillator input or Fault detect input.

Digital I/O.
Oscillator crystal input or external clock source
input.
External clock source input.
Timer1 oscillator input.
Fault detect input for PWM.

RA6/OSC2/CLKO/
T1OSO/T1CKI/AN3

RA6
OSC2

CLKO
T1OSO(2)

TICKI(2)

AN3

15 17 20

I/O
O

O
O
I
I

ST
—

—
—
ST

Analog

Oscillator crystal, clock output, Timer1 oscillator 
output or analog input.

Digital I/O.
Oscillator crystal output or external clock 
source input.
External clock source output.
Timer1 oscillator output.
Timer1 clock input.
Analog input 3.

Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output 
ST = Schmitt Trigger input with CMOS levels I = Input 
O = Output P = Power  

Note 1: Placement of FLTA depends on the value of Configuration bit, FLTAMX, of CONFIG3H.

2: Placement of T1OSI and T1OSO/T1CKI depends on the value of Configuration bit, T1OSCMX, of 
CONFIG3H.
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PIC18F1230/1330
4.3 Sleep Mode

The power-managed Sleep mode in the PIC18F1230/
1330 devices is identical to the legacy Sleep mode
offered in all other PIC devices. It is entered by clearing
the IDLEN bit (the default state on device Reset) and
executing the SLEEP instruction. This shuts down the
selected oscillator (Figure 4-5). All clock source status
bits are cleared.

Entering the Sleep mode from any other mode does not
require a clock switch. This is because no clocks are
needed once the controller has entered Sleep. If the
WDT is selected, the INTRC source will continue to
operate. If the Timer1 oscillator is enabled, it will also
continue to run.

When a wake event occurs in Sleep mode (by interrupt,
Reset or WDT time-out), the device will not be clocked
until the clock source selected by the SCS1:SCS0 bits
becomes ready (see Figure 4-6), or it will be clocked
from the internal oscillator block if either the Two-Speed
Start-up or the Fail-Safe Clock Monitor are enabled
(see Section 20.0 “Special Features of the CPU”). In
either case, the OSTS bit is set when the primary clock
is providing the device clocks. The IDLEN and SCS bits
are not affected by the wake-up.

4.4 Idle Modes

The Idle modes allow the controller’s CPU to be
selectively shut down while the peripherals continue to
operate. Selecting a particular Idle mode allows users
to further manage power consumption.

If the IDLEN bit is set to a ‘1’ when a SLEEP instruction is
executed, the peripherals will be clocked from the clock
source selected using the SCS1:SCS0 bits; however, the
CPU will not be clocked. The clock source status bits are
not affected. Setting IDLEN and executing a SLEEP
instruction provides a quick method of switching from a
given Run mode to its corresponding Idle mode.

If the WDT is selected, the INTRC source will continue
to operate. If the Timer1 oscillator is enabled, it will also
continue to run. 

Since the CPU is not executing instructions, the only
exits from any of the Idle modes are by interrupt, WDT
time-out or a Reset. When a wake event occurs, CPU
execution is delayed by an interval of TCSD

(parameter 38, Table 23-10) while it becomes ready to
execute code. When the CPU begins executing code,
it resumes with the same clock source for the current
Idle mode. For example, when waking from RC_IDLE
mode, the internal oscillator block will clock the CPU
and peripherals (in other words, RC_RUN mode). The
IDLEN and SCS bits are not affected by the wake-up.

While in any Idle mode or the Sleep mode, a WDT
time-out will result in a WDT wake-up to the Run mode
currently specified by the SCS1:SCS0 bits.

FIGURE 4-5: TRANSITION TIMING FOR ENTRY TO SLEEP MODE

FIGURE 4-6: TRANSITION TIMING FOR WAKE FROM SLEEP (HSPLL) 
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PIC18F1230/1330
FIGURE 5-6: SLOW RISE TIME (MCLR TIED TO VDD, VDD RISE > TPWRT)      

FIGURE 5-7: TIME-OUT SEQUENCE ON POR W/PLL ENABLED (MCLR TIED TO VDD)   
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Note: TOST = 1024 clock cycles.
TPLL  2 ms max. First three stages of the PWRT timer.
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PIC18F1230/1330
5.6 Reset State of Registers

Most registers are unaffected by a Reset. Their status
is unknown on POR and unchanged by all other
Resets. The other registers are forced to a “Reset
state” depending on the type of Reset that occurred. 

Most registers are not affected by a WDT wake-up,
since this is viewed as the resumption of normal oper-
ation. Status bits from the RCON register, RI, TO, PD,
POR and BOR, are set or cleared differently in different
Reset situations, as indicated in Table 5-3. These bits
are used in software to determine the nature of the
Reset. 

Table 5-4 describes the Reset states for all of the
Special Function Registers. These are categorized by
Power-on and Brown-out Resets, Master Clear and
WDT Resets and WDT wake-ups.

TABLE 5-3: STATUS BITS, THEIR SIGNIFICANCE AND THE INITIALIZATION CONDITION 
FOR RCON REGISTER 

Condition
Program 
Counter

RCON Register STKPTR Register

SBOREN RI TO PD POR BOR STKFUL STKUNF

Power-on Reset 0000h 1 1 1 1 0 0 0 0

RESET Instruction 0000h u(2) 0 u u u u u u

Brown-out Reset 0000h u(2) 1 1 1 u 0 u u

MCLR during Power-Managed 
Run Modes

0000h u(2) u 1 u u u u u

MCLR during Power-Managed 
Idle Modes and Sleep Mode

0000h u(2) u 1 0 u u u u

WDT Time-out during Full Power 
or Power-Managed Run Mode

0000h u(2) u 0 u u u u u

MCLR during Full Power 
Execution

0000h u(2) u u u u u u u

Stack Full Reset (STVREN = 1) 0000h u(2) u u u u u 1 u

Stack Underflow Reset 
(STVREN = 1)

0000h u(2) u u u u u u 1

Stack Underflow Error (not an 
actual Reset, STVREN = 0)

0000h u(2) u u u u u u 1

WDT Time-out during 
Power-Managed Idle or 
Sleep Modes

PC + 2 u(2) u 0 0 u u u u

Interrupt Exit from 
Power-Managed Modes

PC + 2(1) u(2) u u 0 u u u u

Legend: u = unchanged

Note 1: When the wake-up is due to an interrupt and the GIEH or GIEL bit is set, the PC is loaded with the 
interrupt vector (008h or 0018h).

2: Reset state is ‘1’ for POR and unchanged for all other Resets when software BOR is enabled 
(BOREN1:BOREN0 Configuration bits = 01 and SBOREN = 1); otherwise, the Reset state is ‘0’.
DS39758D-page 46  2009 Microchip Technology Inc.



PIC18F1230/1330
FIGURE 6-6: USE OF THE BANK SELECT REGISTER (DIRECT ADDRESSING)      

6.3.2 ACCESS BANK

While the use of the BSR with an embedded 8-bit
address allows users to address the entire range of
data memory, it also means that the user must always
ensure that the correct bank is selected. Otherwise,
data may be read from or written to the wrong location.
This can be disastrous if a GPR is the intended target
of an operation, but an SFR is written to instead.
Verifying and/or changing the BSR for each read or
write to data memory can become very inefficient.

To streamline access for the most commonly used data
memory locations, the data memory is configured with
an Access Bank, which allows users to access a
mapped block of memory without specifying a BSR.
The Access Bank consists of the first 128 bytes of
memory (00h-7Fh) in Bank 0 and the last 128 bytes of
memory (80h-FFh) in Block 15. The lower half is known
as the “Access RAM” and is composed of GPRs. The
upper half is where the device’s SFRs are mapped.
These two areas are mapped contiguously in the
Access Bank and can be addressed in a linear fashion
by an 8-bit address (Figure 6-5).

The Access Bank is used by core PIC18 instructions
that include the Access RAM bit (the ‘a’ parameter in
the instruction). When ‘a’ is equal to ‘1’, the instruction
uses the BSR and the 8-bit address included in the
opcode for the data memory address. When ‘a’ is ‘0’,

however, the instruction is forced to use the Access
Bank address map; the current value of the BSR is
ignored entirely. 

Using this “forced” addressing allows the instruction to
operate on a data address in a single cycle without
updating the BSR first. For 8-bit addresses of 80h and
above, this means that users can evaluate and operate
on SFRs more efficiently. The Access RAM below 80h
is a good place for data values that the user might need
to access rapidly, such as immediate computational
results or common program variables. Access RAM
also allows for faster and more code efficient context
saving and switching of variables.

The mapping of the Access Bank is slightly different
when the extended instruction set is enabled (XINST
Configuration bit = 1). This is discussed in more detail
in Section 6.5.3 “Mapping the Access Bank in
Indexed Literal Offset Addressing Mode”.

6.3.3 GENERAL PURPOSE 
REGISTER FILE

PIC18 devices may have banked memory in the GPR
area. This is data RAM which is available for use by all
instructions. GPRs start at the bottom of Bank 0
(address 000h) and grow upwards towards the bottom of
the SFR area. GPRs are not initialized by a Power-on
Reset and are unchanged on all other Resets.

Note 1: The Access RAM bit of the instruction can be used to force an override of the selected bank (BSR<3:0>) to 
the registers of the Access Bank.

2: The MOVFF instruction embeds the entire 12-bit address in the instruction.

Data Memory

Bank Select(2)

7 0From Opcode(2)

0 0 0 0 000h

100h

F00h

E00h

FFFh

Bank 0

 

Bank 14

Bank 15

00h

FFh
00h

00h

FFh
00h

FFh

FFh

Bank 1
through
Bank 13

0 0 0 0 1 1 1 1 1 1 1 1
7 0BSR(1)
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REGISTER 11-8: PIE2: PERIPHERAL INTERRUPT ENABLE REGISTER 2

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

OSCFIE — — EEIE — LVDIE — —

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 OSCFIE: Oscillator Fail Interrupt Enable bit

1 = Enabled
0 = Disabled

bit 6-5 Unimplemented: Read as ‘0’ 

bit 4 EEIE: Data EEPROM/Flash Write Operation Interrupt Enable bit 

1 = Enabled
0 = Disabled

bit 3 Unimplemented: Read as ‘0’ 

bit 2 LVDIE: Low-Voltage Detect Interrupt Enable bit 

1 = Enabled
0 = Disabled

bit 1-0 Unimplemented: Read as ‘0’ 

REGISTER 11-9: PIE3: PERIPHERAL INTERRUPT ENABLE REGISTER 3

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

— — — PTIE — — — —

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 7-5 Unimplemented: Read as ‘0’ 

bit 4 PTIE: PWM Time Base Interrupt Enable bit 

1 = PWM enabled
0 = PWM disabled

bit 3-0 Unimplemented: Read as ‘0’ 
 2009 Microchip Technology Inc. DS39758D-page 101



PIC18F1230/1330
14.8.2 PWM CHANNEL OVERRIDE

PWM output may be manually overridden for each
PWM channel by using the appropriate bits in the
OVDCOND and OVDCONS registers. The user may
select the following signal output options for each PWM
output pin operating in the Independent PWM mode:

• I/O pin outputs PWM signal

• I/O pin inactive

• I/O pin active

Refer to Section 14.10 “PWM Output Override” for
details for all the override functions.

FIGURE 14-19: CENTER CONNECTED 
LOAD

14.9 Single-Pulse PWM Operation

The single-pulse PWM operation is available only in
Edge-Aligned mode. In this mode, the PWM module
will produce single-pulse output. Single-pulse
operation is configured when the PTMOD1:PTMOD0
bits are set to ‘01’ in the PTCON0 register. This mode
of operation is useful for driving certain types of ECMs. 

In Single-Pulse mode, the PWM I/O pin(s) are driven to
the active state when the PTEN bit is set. When the
PWM timer match with Duty Cycle register occurs, the
PWM I/O pin is driven to the inactive state. When the
PWM timer match with the PTPER register occurs, the
PTMR register is cleared, all active PWM I/O pins are
driven to the inactive state, the PTEN bit is cleared and
an interrupt is generated if the corresponding interrupt
bit is set.

14.10 PWM Output Override

The PWM output override bits allow the user to
manually drive the PWM I/O pins to specified logic
states, independent of the duty cycle comparison units.
The PWM override bits are useful when controlling
various types of ECMs, like a BLDC motor.

OVDCOND and OVDCONS registers are used to
define the PWM override options. The OVDCOND
register contains six bits, POVD5:POVD0, that
determine which PWM I/O pins will be overridden. The
OVDCONS register contains six bits, POUT5:POUT0,
that determine the state of the PWM I/O pins when a
particular output is overridden via the POVD bits. 

The POVD bits are active-low control bits. When the
POVD bits are set, the corresponding POUT bit will
have no effect on the PWM output. In other words, the
pins corresponding to POVD bits that are set will have
the duty PWM cycle set by the PDCx registers. When
one of the POVD bits is cleared, the output on the
corresponding PWM I/O pin will be determined by the
state of the POUT bit. When a POUT bit is set, the
PWM pin will be driven to its active state. When the
POUT bit is cleared, the PWM pin will be driven to its
inactive state.

14.10.1 COMPLEMENTARY OUTPUT MODE

The even numbered PWM I/O pins have override
restrictions when a pair of PWM I/O pins are operating
in the Complementary mode (PMODx = 0). In
Complementary mode, if the even numbered pin is
driven active by clearing the corresponding POVD bit
and by setting the POUT bits in the OVDCOND and
OVDCONS registers, the output signal is forced to be
the complement of the odd numbered I/O pin in the pair
(see Figure 14-2 for details).

14.10.2 OVERRIDE SYNCHRONIZATION

If the OSYNC bit in the PWMCON1 register is set, all
output overrides performed via the OVDCOND and
OVDCONS registers will be synchronized to the PWM
time base. Synchronous output overrides will occur on
the following conditions:

• When the PWM is in Edge-Aligned mode, 
synchronization occurs when PTMR is zero.

• When the PWM is in Center-Aligned mode, 
synchronization occurs when PTMR is zero and 
when the value of PTMR matches PTPER.

Note: PTPER and PDCx values are held as they
are after the single-pulse output. To have
another cycle of single pulse, only PTEN
has to be enabled.

+V

PWM1

PWM0

Load

Note 1: In the Complementary mode, the even
channel cannot be forced active by a
Fault or override event when the odd
channel is active. The even channel is
always the complement of the odd
channel, with dead-time inserted, before
the odd channel can be driven to its active
state as shown in Figure 14-20.

2: Dead time inserted in the PWM channels
even when they are in Override mode.
DS39758D-page 138  2009 Microchip Technology Inc.
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14.12.2 FAULT INPUT MODE

The FLTAMOD bit in the FLTCONFIG register
determines whether the PWM I/O pins are deactivated
when they are overridden by a Fault input. 

FLTAS bit in the FLTCONFIG register gives the status
of the Fault A input.

The Fault input has two modes of operation:

• Inactive Mode (FLTAMOD = 0) 

This is a catastrophic Fault Management mode.
When the Fault occurs in this mode, the PWM
outputs are deactivated. The PWM pins will remain in
Inactivated mode until the Fault is cleared (Fault
input is driven high) and the corresponding Fault
status bit has been cleared in software. The PWM
outputs are enabled immediately at the beginning of
the following PWM period, after Fault status bit
(FLTAS) is cleared.

• Cycle-by-Cycle Mode (FLTAMOD = 1)

When the Fault occurs in this mode, the PWM
outputs are deactivated. The PWM outputs will
remain in the defined Fault states (all PWM outputs
inactive) for as long as the Fault pin is held low. After
the Fault pin is driven high, the PWM outputs will
return to normal operation at the beginning of the
following PWM period and the FLTAS bit is
automatically cleared.

14.12.3 PWM OUTPUTS WHILE IN FAULT 
CONDITION

While in the Fault state (i.e., FLTA input is active), the
PWM output signals are driven into their inactive
states. 

14.12.4 PWM OUTPUTS IN DEBUG MODE

The BRFEN bit in the FLTCONFIG register controls the
simulation of Fault condition when a breakpoint is hit,
while debugging the application using an In-Circuit
Debugger (ICD). Setting the BRFEN bit to high enables
the Fault condition on breakpoint, thus driving the PWM
outputs to inactive state. This is done to avoid any
continuous keeping of status on the PWM pin, which
may result in damage of the power devices connected
to the PWM outputs. 

If BRFEN = 0, the Fault condition on breakpoint is
disabled.

              

Note: It is highly recommended to enable the
Fault condition on breakpoint if a
debugging tool is used while developing
the firmware and the high-power circuitry
is used. When the device is ready to
program after debugging the firmware, the
BRFEN bit can be disabled.

REGISTER 14-8: FLTCONFIG: FAULT CONFIGURATION REGISTER

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

BRFEN — — — — FLTAS FLTAMOD FLTAEN

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 BRFEN: Breakpoint Fault Enable bit

1 = Enable Fault condition on a breakpoint
0 = Disable Fault condition

bit 6-3 Unimplemented: Read as ‘0’

bit 2 FLTAS: Fault A Status bit

1 = FLTA is asserted: 
if FLTAMOD = 0, cleared by the user; 
if FLTAMOD = 1, cleared automatically at beginning of the new period when FLTA is deasserted

0 = No Fault

bit 1 FLTAMOD: Fault A Mode bit

1 = Cycle-by-Cycle mode: Pins are inactive for the remainder of the current PWM period or until FLTA
is deasserted; FLTAS is cleared automatically

0 = Inactive mode: Pins are deactivated (catastrophic failure) until FLTA is deasserted and FLTAS is
cleared by the user only

bit 0 FLTAEN: Fault A Enable bit

1 = Enable Fault A
0 = Disable Fault A
 2009 Microchip Technology Inc. DS39758D-page 143
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14.13 PWM Update Lockout

For a complex PWM application, the user may need to
write up to four Duty Cycle registers and the PWM Time
Base Period Register, PTPER, at a given time. In some
applications, it is important that all buffer registers be
written before the new duty cycle and period values are
loaded for use by the module.

A PWM update lockout feature may optionally be
enabled so the user may specify when new duty cycle
buffer values are valid. The PWM update lockout
feature is enabled by setting the control bit, UDIS, in
the PWMCON1 register. This bit affects all Duty Cycle
Buffer registers and the PWM Time Base Period
register, PTPER. 

To perform a PWM update lockout:

1. Set the UDIS bit.

2. Write all Duty Cycle registers and PTPER, if
applicable.

3. Clear the UDIS bit to re-enable updates.

4. With this, when UDIS bit is cleared, the buffer
values will be loaded to the actual registers. This
makes a synchronous loading of the registers.

14.14 PWM Special Event Trigger

The PWM module has a Special Event Trigger
capability that allows A/D conversions to be
synchronized to the PWM time base. The A/D sampling
and conversion time may be programmed to occur at
any point within the PWM period. The Special Event
Trigger allows the user to minimize the delay between
the time when A/D conversion results are acquired and
the time when the duty cycle value is updated.

The PWM 16-bit Special Event Trigger register,
SEVTCMP (high and low), and five control bits in the
PWMCON1 register are used to control its operation. 

The PTMR value for which a Special Event Trigger
should occur is loaded into the SEVTCMP register pair.
SEVTDIR bit in PWMCON1 register specifies the
counting phase when the PWM time base is in a
Continuous Up/Down Count mode. 

If the SEVTDIR bit is cleared, the Special Event Trigger
will occur on the upward counting cycle of the PWM
time base. If SEVTDIR is set, the Special Event Trigger
will occur on the downward count cycle of the PWM
time base. The SEVTDIR bit only effects this operation
when the PWM timer is in the Continuous Up/Down
Count mode.

14.14.1 SPECIAL EVENT TRIGGER ENABLE

The PWM module will always produce Special Event
Trigger pulses. This signal may optionally be used by
the A/D module. Refer to Chapter 16.0 "10-Bit
Analog-to-Digital Converter (A/D) Module" for
details.

14.14.2 SPECIAL EVENT TRIGGER 
POSTSCALER

The PWM Special Event Trigger has a postscaler that
allows a 1:1 to 1:16 postscale ratio. The postscaler is
configured by writing the SEVOPS3:SEVOPS0 control
bits in the PWMCON1 register.

The Special Event Trigger output postscaler is cleared
on any write to the SEVTCMP register pair, or on any
device Reset.

Note: The Special Event Trigger will take place
only for non-zero values in the SEVTCMP
registers.
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15.3.2 EUSART SYNCHRONOUS 
MASTER RECEPTION

Once Synchronous mode is selected, reception is
enabled by setting either the Single Receive Enable bit,
SREN (RCSTA<5>), or the Continuous Receive
Enable bit, CREN (RCSTA<4>). Data is sampled on the
RX pin on the falling edge of the clock.

If enable bit, SREN, is set, only a single word is
received. If enable bit, CREN, is set, the reception is
continuous until CREN is cleared. If both bits are set,
then CREN takes precedence.

To set up a Synchronous Master Reception:

1. If any error occurred, clear the error by clearing
bit, CREN.

2. If using interrupts, ensure that the GIE and PEIE bits
in the INTCON register (INTCON<7:6>) are set.

3. Initialize the SPBRGH:SPBRG registers for the
appropriate baud rate. Set or clear the BRG16
bit, as required, to achieve the desired baud
rate.

4. Enable the synchronous master serial port by
setting bits, SYNC, SPEN and CSRC.

5. Ensure bits, CREN and SREN, are clear.
6. If the signal from the CK pin is to be inverted, set

the TXCKP bit.

7. If interrupts are desired, set enable bit, RCIE.
8. If 9-bit reception is desired, set bit, RX9.
9. If a single reception is required, set bit, SREN.

For continuous reception, set bit, CREN.
10. Interrupt flag bit, RCIF, will be set when reception

is complete and an interrupt will be generated if
the enable bit, RCIE, was set.

11. Read the RCSTA register to get the 9th bit (if
enabled) and determine if any error occurred
during reception.

12. Read the 8-bit received data by reading the
RCREG register.

FIGURE 15-13: SYNCHRONOUS RECEPTION (MASTER MODE, SREN)       

TABLE 15-8: REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER RECEPTION       

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

on Page:

INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 47

PIR1 — ADIF RCIF TXIF CMP2IF CMP1IF CMP0IF TMR1IF 49

PIE1 — ADIE RCIE TXIE CMP2IE CMP1IE CMP0IE TMR1IE 49

IPR1 — ADIP RCIP TXIP CMP2IP CMP1IP CMP0IP TMR1IP 49

RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 48

RCREG EUSART Receive Register 48

TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 48

BAUDCON ABDOVF RCIDL RXDTP TXCKP BRG16 — WUE ABDEN 48

SPBRGH EUSART Baud Rate Generator Register High Byte 48

SPBRG EUSART Baud Rate Generator Register Low Byte 48

Legend: — = unimplemented, read as ‘0’. Shaded cells are not used for synchronous master reception.

CREN bit

RA3/RX/DT

RA2/TX/CK pin

Write to
bit SREN

SREN bit

RCIF bit
(Interrupt)

Read
RXREG

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4Q2 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

‘0’

bit 0 bit 1 bit 2 bit 3 bit 4 bit 5 bit 6 bit 7

‘0’

Q1 Q2 Q3 Q4

Note: Timing diagram demonstrates Sync Master mode with bit SREN = 1 and bit BRGH = 0.

pin

(TXCKP)
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15.4 EUSART Synchronous 
Slave Mode

Synchronous Slave mode is entered by clearing bit,
CSRC (TXSTA<7>). This mode differs from the
Synchronous Master mode in that the shift clock is
supplied externally at the CK pin (instead of being
supplied internally in Master mode). This allows the
device to transfer or receive data while in any low-power
mode. 

15.4.1 EUSART SYNCHRONOUS 
SLAVE TRANSMISSION

The operation of the Synchronous Master and Slave
modes are identical, except in the case of the Sleep
mode.

If two words are written to the TXREG and then the
SLEEP instruction is executed, the following will occur:

a) The first word will immediately transfer to the
TSR register and transmit. 

b) The second word will remain in the TXREG
register. 

c) Flag bit, TXIF, will not be set. 

d) When the first word has been shifted out of TSR,
the TXREG register will transfer the second
word to the TSR and flag bit, TXIF, will now be
set. 

e) If enable bit, TXIE, is set, the interrupt will wake
the chip from Sleep. If the global interrupt is
enabled, the program will branch to the interrupt
vector.

To set up a Synchronous Slave Transmission:

1. Enable the synchronous slave serial port by
setting bits, SYNC and SPEN, and clearing bit,
CSRC.

2. Clear bits, CREN and SREN.

3. If interrupts are desired, set enable bit, TXIE.

4. If the signal from the CK pin is to be inverted, set
the TXCKP bit.

5. If 9-bit transmission is desired, set bit, TX9.

6. Enable the transmission by setting enable bit,
TXEN.

7. If 9-bit transmission is selected, the ninth bit
should be loaded in bit, TX9D.

8. Start transmission by loading data to the TXREG
register.

9. If using interrupts, ensure that the GIE and PEIE
bits in the INTCON register (INTCON<7:6>) are
set.

TABLE 15-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE TRANSMISSION       

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

on Page:

INTCON GIE/GIEH PEIE/GIEL TMR0IE INT0IE RBIE TMR0IF INT0IF RBIF 47

PIR1 — ADIF RCIF TXIF CMP2IF CMP1IF CMP0IF TMR1IF 49

PIE1 — ADIE RCIE TXIE CMP2IE CMP1IE CMP0IE TMR1IE 49

IPR1 — ADIP RCIP TXIP CMP2IP CMP1IP CMP0IP TMR1IP 49

RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 48

TXREG EUSART Transmit Register 48

TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 48

BAUDCON ABDOVF RCIDL RXDTP TXCKP BRG16 — WUE ABDEN 48

SPBRGH EUSART Baud Rate Generator Register High Byte 48

SPBRG EUSART Baud Rate Generator Register Low Byte 48

Legend: — = unimplemented, read as ‘0’. Shaded cells are not used for synchronous slave transmission.
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16.0 10-BIT ANALOG-TO-DIGITAL 
CONVERTER (A/D) MODULE

The Analog-to-Digital (A/D) Converter module has
4 inputs for the 18/20/28-pin devices. This module
allows conversion of an analog input signal to a
corresponding 10-bit digital number in PIC18F1230/
1330 devices.

The module has five registers:

• A/D Result Register High Byte (ADRESH)

• A/D Result Register Low Byte (ADRESL)

• A/D Control Register 0 (ADCON0)

• A/D Control Register 1 (ADCON1)

• A/D Control Register 2 (ADCON2)

The ADCON0 register, shown in Register 16-1,
controls the operation of the A/D module. The
ADCON1 register, shown in Register 16-2, configures
the functions of the port pins. The ADCON2 register,
shown in Register 16-3, configures the A/D clock
source, programmed acquisition time and justification.

              
REGISTER 16-1: ADCON0: A/D CONTROL REGISTER 0

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

SEVTEN — — — CHS1 CHS0 GO/DONE ADON

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 SEVTEN: Special Event Trigger Enable bit

1 = Special Event Trigger from Power Control PWM module is enabled
0 = Special Event Trigger from Power Control PWM module is disabled (default)

bit 6-4 Unimplemented: Read as ‘0’

bit 3-2 CHS1:CHS0: Analog Channel Select bits

00 = Channel 0 (AN0)
01 = Channel 1 (AN1)
10 = Channel 2 (AN2)
11 = Channel 3 (AN3)

bit 1 GO/DONE: A/D Conversion Status bit

When ADON = 1: 
1 = A/D conversion in progress
0 = A/D Idle  

bit 0 ADON: A/D On bit

1 = A/D Converter module is enabled 
0 = A/D Converter module is disabled
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REGISTER 16-2: ADCON1: A/D CONTROL REGISTER 1

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

— — — VCFG0 PCFG3 PCFG2 PCFG1 PCFG0

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 7-5 Unimplemented: Read as ‘0’

bit 4 VCFG0: Voltage Reference Configuration bit (VREF+ source)

1 = Positive reference for the A/D is VREF+
0 = Positive reference for the A/D is AVDD

bit 3 PCFG3: A/D Port Configuration bit for RA6/AN3

0 = Port is configured as AN3
1 = Port is configured as RA6

bit 2 PCFG2: A/D Port Configuration bit for RA4/AN2

0 = Port is configured as AN2
1 = Port is configured as RA4

bit 1 PCFG1: A/D Port Configuration bit for RA1/AN1

0 = Port is configured as AN1
1 = Port is configured as RA1

bit 0 PCFG0: A/D Port Configuration bit for RA0/AN0

0 = Port is configured as AN0
1 = Port is configured as RA0
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19.2 LVD Setup

The following steps are needed to set up the LVD
module:

1. Disable the module by clearing the LVDEN bit
(LVDCON<4>).

2. Write the value to the LVDL3:LVDL0 bits that
selects the desired LVD trip point.

3. Enable the LVD module by setting the LVDEN
bit.

4. Clear the LVD interrupt flag (PIR2<2>) which
may have been set from a previous interrupt.

5. Enable the LVD interrupt, if interrupts are
desired, by setting the LVDIE and GIE bits
(PIE2<2> and INTCON<7>). An interrupt will not
be generated until the IRVST bit is set.

19.3 Current Consumption

When the module is enabled, the LVD comparator and
voltage divider are enabled and will consume static cur-
rent. The total current consumption, when enabled, is
specified in electrical specification parameter D022B.

Depending on the application, the LVD module does
not need to be operating constantly. To decrease the
current requirements, the LVD circuitry may only need
to be enabled for short periods where the voltage is
checked. After doing the check, the LVD module may
be disabled.

19.4 LVD Start-up Time

The internal reference voltage of the LVD module,
specified in electrical specification parameter D420,
may be used by other internal circuitry, such as the
programmable Brown-out Reset. If the LVD or other
circuits using the voltage reference are disabled to
lower the device’s current consumption, the reference
voltage circuit will require time to become stable before
a low-voltage condition can be reliably detected. This
start-up time, TIRVST, is an interval that is independent
of device clock speed. It is specified in electrical
specification parameter 36. 

The LVD interrupt flag is not enabled until TIRVST has
expired and a stable reference voltage is reached. For
this reason, brief excursions beyond the set point may
not be detected during this interval (refer to Figure 19-2).

FIGURE 19-2: LOW-VOLTAGE DETECT OPERATION     

VLVD

VDD

LVDIF

VLVD

VDD

Enable LVD

TIRVST

LVDIF may not be set

Enable LVD

LVDIF

LVDIF cleared in software

LVDIF cleared in software

LVDIF cleared in software, 

CASE 1:

CASE 2:

LVDIF remains set since LVD condition still exists

TIRVST

Internal reference is stable

Internal reference is stable

IRVST

IRVST
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REGISTER 20-3: CONFIG2H: CONFIGURATION REGISTER 2 HIGH (BYTE ADDRESS 300003h)

U-0 U-0 U-0 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1

— — — WDTPS3 WDTPS2 WDTPS1 WDTPS0 WDTEN

bit 7 bit 0

Legend:

R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘0’

-n = Value when device is unprogrammed u = Unchanged from programmed state

bit 7-5 Unimplemented: Read as ‘0’

bit 4-1 WDTPS3:WDTPS0: Watchdog Timer Postscale Select bits

1111 = 1:32,768
1110 = 1:16,384
1101 = 1:8,192
1100 = 1:4,096
1011 = 1:2,048
1010 = 1:1,024
1001 = 1:512
1000 = 1:256
0111 = 1:128
0110 = 1:64
0101 = 1:32
0100 = 1:16
0011 = 1:8
0010 = 1:4
0001 = 1:2
0000 = 1:1

bit 0 WDTEN: Watchdog Timer Enable bit

1 = WDT enabled
0 = WDT disabled (control is placed on the SWDTEN bit)
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20.2 Watchdog Timer (WDT)

For PIC18F1230/1330 devices, the WDT is driven by
the INTRC source. 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 bits in Configu-
ration Register 2H. Available periods range from 4 ms
to 131.072 seconds (2.18 minutes). The WDT and
postscaler are cleared when any of the following events
occur: a SLEEP or CLRWDT instruction is executed, the
IRCF bits (OSCCON<6:4>) are changed or a clock
failure has occurred.

 

20.2.1 CONTROL REGISTER

Register 20-15 shows the WDTCON register. This is a
readable and writable register which contains a control
bit that allows software to override the WDT enable
Configuration bit, but only if the Configuration bit has
disabled the WDT.

FIGURE 20-1: WDT BLOCK DIAGRAM

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

2: Changing the setting of the IRCF bits
(OSCCON<6:4>) clears the WDT and
postscaler counts.

3: When a CLRWDT instruction is executed,
the postscaler count will be cleared.

INTRC Source

WDT 

Wake-up from

Reset

WDT Counter

Programmable Postscaler
1:1 to 1:32,768

Enable WDT

WDTPS<3:0>

SWDTEN
WDTEN

CLRWDT

4

Power-Managed

Reset

All Device Resets

Sleep

128

Change on IRCF bits

Modes
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21.2 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for all PIC MCUs. 

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code and COFF files for
debugging.

The MPASM Assembler features include:

• Integration into MPLAB IDE projects

• User-defined macros to streamline 
assembly code

• Conditional assembly for multi-purpose 
source files

• Directives that allow complete control over the 
assembly process

21.3 MPLAB C18 and MPLAB C30 
C Compilers

The MPLAB C18 and MPLAB C30 Code Development
Systems are complete ANSI C compilers for
Microchip’s PIC18 and PIC24 families of microcon-
trollers and the dsPIC30 and dsPIC33 family of digital
signal controllers. These compilers provide powerful
integration capabilities, superior code optimization and
ease of use not found with other compilers. 

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

21.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler and the
MPLAB C18 C Compiler. It can link relocatable objects
from precompiled libraries, using directives from a
linker script. 

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications. 

The object linker/library features include:

• Efficient linking of single libraries instead of many 
smaller files

• Enhanced code maintainability by grouping 
related modules together

• Flexible creation of libraries with easy module 
listing, replacement, deletion and extraction

21.5 MPLAB ASM30 Assembler, Linker 
and Librarian

MPLAB ASM30 Assembler produces relocatable
machine code from symbolic assembly language for
dsPIC30F devices. MPLAB C30 C Compiler uses the
assembler to produce its object file. The assembler
generates relocatable object files that can then be
archived or linked with other relocatable object files and
archives to create an executable file. Notable features
of the assembler include:

• Support for the entire dsPIC30F instruction set

• Support for fixed-point and floating-point data

• Command line interface

• Rich directive set

• Flexible macro language

• MPLAB IDE compatibility

21.6 MPLAB SIM Software Simulator

The MPLAB SIM Software Simulator allows code
development in a PC-hosted environment by simulat-
ing the PIC MCUs and dsPIC® DSCs on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a comprehensive stimulus controller. Registers can be
logged to files for further run-time analysis. The trace
buffer and logic analyzer display extend the power of
the simulator to record and track program execution,
actions on I/O, most peripherals and internal registers. 

The MPLAB SIM Software Simulator fully supports
symbolic debugging using the MPLAB C18 and
MPLAB C30 C Compilers, and the MPASM and
MPLAB ASM30 Assemblers. The software simulator
offers the flexibility to develop and debug code outside
of the hardware laboratory environment, making it an
excellent, economical software development tool. 
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LITERAL OPERATIONS

ADDLW
ANDLW
IORLW
LFSR

MOVLB
MOVLW
MULLW
RETLW
SUBLW
XORLW

k
k
k
f, k

k
k
k
k
k
k

Add Literal and WREG
AND Literal with WREG
Inclusive OR Literal with WREG
Move Literal (12-bit)2nd word 
      to FSR(f) 1st word
Move Literal to BSR<3:0>
Move Literal to WREG
Multiply Literal with WREG
Return with Literal in WREG 
Subtract WREG from Literal
Exclusive OR Literal with WREG

1
1
1
2

1
1
1
2
1
1

0000
0000
0000
1110
1111
0000
0000
0000
0000
0000
0000

1111
1011
1001
1110
0000
0001
1110
1101
1100
1000
1010

kkkk
kkkk
kkkk
00ff
kkkk
0000
kkkk
kkkk
kkkk
kkkk
kkkk

kkkk
kkkk
kkkk
kkkk
kkkk
kkkk
kkkk
kkkk
kkkk
kkkk
kkkk

C, DC, Z, OV, N
Z, N
Z, N
None

None
None
None
None
C, DC, Z, OV, N
Z, N

DATA MEMORY  PROGRAM MEMORY OPERATIONS

TBLRD*
TBLRD*+
TBLRD*-
TBLRD+*
TBLWT*
TBLWT*+
TBLWT*-
TBLWT+*

Table Read
Table Read with Post-Increment
Table Read with Post-Decrement
Table Read with Pre-Increment
Table Write
Table Write with Post-Increment
Table Write with Post-Decrement
Table Write with Pre-Increment

2

2

0000
0000
0000
0000
0000
0000
0000
0000

0000
0000
0000
0000
0000
0000
0000
0000

0000
0000
0000
0000
0000
0000
0000
0000

1000
1001
1010
1011
1100
1101
1110
1111

None
None
None
None
None
None
None
None

TABLE 22-2: PIC18FXXXX INSTRUCTION SET (CONTINUED) 

Mnemonic,
Operands

Description Cycles
16-Bit Instruction Word Status

Affected
Notes

MSb LSb

Note 1: When a PORT register is modified as a function of itself (e.g., MOVF PORTB, 1, 0), the value used will be that value 
present on the pins themselves. For example, if the data latch is ‘1’ for a pin configured as input and is driven low by an 
external device, the data will be written back with a ‘0’.

2: If this instruction is executed on the TMR0 register (and where applicable, ‘d’ = 1), the prescaler will be cleared if 
assigned.

3: If the Program Counter (PC) is modified or a conditional test is true, the instruction requires two cycles. The second 
cycle is executed as a NOP.

4: Some instructions are two-word instructions. The second word of these instructions will be executed as a NOP unless the 
first word of the instruction retrieves the information embedded in these 16 bits. This ensures that all program memory 
locations have a valid instruction.
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TBLWT Table Write

Syntax: TBLWT ( *; *+; *-; +*)

Operands: None

Operation: if TBLWT*,
(TABLAT)  Holding Register,
TBLPTR – No Change;
if TBLWT*+,
(TABLAT)  Holding Register,
(TBLPTR) + 1  TBLPTR;
if TBLWT*-,
(TABLAT)  Holding Register,
(TBLPTR) – 1  TBLPTR;
if TBLWT+*,
(TBLPTR) + 1  TBLPTR,
(TABLAT)  Holding Register

Status Affected: None

Encoding: 0000 0000 0000 11nn
nn=0 * 
  =1 *+
  =2 *-
  =3 +*

Description: This instruction uses the 3 LSBs of 
TBLPTR to determine which of the 
8 holding registers the TABLAT is written 
to. The holding registers are used to 
program the contents of Program 
Memory (P.M.). (Refer to Section 7.0 
“Flash Program Memory” for additional 
details on programming Flash memory.)
The TBLPTR (a 21-bit pointer) points to 
each byte in the program memory. 
TBLPTR has a 2-Mbyte address range. 
The LSb of the TBLPTR selects which 
byte of the program memory location to 
access. 

TBLPTR[0] = 0: Least Significant Byte 
of Program Memory 
Word

TBLPTR[0] = 1: Most Significant Byte 
of Program Memory 
Word

The TBLWT instruction can modify the 
value of TBLPTR as follows:
• no change
• post-increment
• post-decrement
• pre-increment

Words: 1

Cycles: 2 

Q Cycle Activity:

Q1 Q2 Q3 Q4

Decode No 
operation

No 
operation

No 
operation

No 
operation

No 
operation

(Read
TABLAT)

No 
operation

No 
operation
(Write to 
Holding 

Register )

TBLWT Table Write  (Continued)

Example 1: TBLWT *+;

Before Instruction
TABLAT = 55h
TBLPTR = 00A356h
HOLDING REGISTER 
  (00A356h) = FFh

After Instructions (table write completion)
TABLAT = 55h
TBLPTR = 00A357h
HOLDING REGISTER 
  (00A356h) = 55h

Example 2: TBLWT +*;

Before Instruction
TABLAT = 34h
TBLPTR = 01389Ah
HOLDING REGISTER 
  (01389Ah) = FFh
HOLDING REGISTER 
  (01389Bh) = FFh

After Instruction (table write completion)
TABLAT = 34h
TBLPTR = 01389Bh
HOLDING REGISTER 
  (01389Ah) = FFh
HOLDING REGISTER 
  (01389Bh) = 34h
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