Microchip Technology - PIC18F4439-1/PT Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"

Active

PIC

8-Bit

40MHz

12C, SPI, UART/USART
Brown-out Detect/Reset, LVD, POR, PWM, WDT
32

12KB (6K x 16)
FLASH

256 x 8

640 x 8

4.2V ~ 5.5V

A/D 8x10b

Internal

-40°C ~ 85°C (TA)
Surface Mount
44-TQFP

44-TQFP (10x10)

https://www.e-xfl.com/product-detail/microchip-technology/pic18f4439-i-pt

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic18f4439-i-pt-4426516
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

PIC18FXX39

FIGURE 1-1: PIC18F2X39 BLOCK DIAGRAM
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Note 1: The high order bits of the Direct Address for the RAM are from the BSR register (except for the MOVFF instruction).

2: Many of the general purpose 1/O pins are multiplexed with one or more peripheral module functions. The multiplexing combinations
are device dependent.
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4.2 Return Address Stack

The return address stack allows any combination of up
to 31 program calls and interrupts to occur. The PC
(Program Counter) is pushed onto the stack when a
CALL or RCALL instruction is executed, or an interrupt
is acknowledged. The PC value is pulled off the stack
on a RETURN, RETLW or a RETFIE instruction.
PCLATU and PCLATH are not affected by any of the
RETURN or CALL instructions.

The stack operates as a 31-word by 21-bit RAM and a
5-bit stack pointer, with the stack pointer initialized to
00000b after all RESETS. There is no RAM associated
with stack pointer 00000b. This is only a RESET value.
During a CALL type instruction, causing a push onto the
stack, the stack pointer is first incremented and the
RAM location pointed to by the stack pointer is written
with the contents of the PC. During a RETURN type
instruction, causing a pop from the stack, the contents
of the RAM location pointed to by the STKPTR are
transferred to the PC and then the stack pointer is
decremented.

The stack space is not part of either program or data
space. The stack pointer is readable and writable, and
the address on the top of the stack is readable and writ-
able through SFR registers. Data can also be pushed
to, or popped from the stack using the top-of-stack
SFRs. Status bits indicate if the stack pointer is at, or
beyond the 31 levels provided.

421 TOP-OF-STACK ACCESS

The top of the stack is readable and writable. Three
register locations, TOSU, TOSH and TOSL hold the
contents of the stack location pointed to by the
STKPTR register. This allows users to implement a
software stack if necessary. After a CALL, RCALL or
interrupt, the software can read the pushed value by
reading the TOSU, TOSH and TOSL registers. These
values can be placed on a user defined software stack.
At return time, the software can replace the TOSU,
TOSH and TOSL and do a return.

The user must disable the global interrupt enable bits
during this time to prevent inadvertent stack
operations.

422 RETURN STACK POINTER
(STKPTR)

The STKPTR register contains the stack pointer value,
the STKFUL (stack full) status bit, and the STKUNF
(stack underflow) status bits. Register 4-1 shows the
STKPTR register. The value of the stack pointer can be
0 through 31. The stack pointer increments when val-
ues are pushed onto the stack and decrements when
values are popped off the stack. At RESET, the stack
pointer value will be ‘0’. The user may read and write
the stack pointer value. This feature can be used by a
Real-Time Operating System for return stack
maintenance.

After the PC is pushed onto the stack 31 times (without
popping any values off the stack), the STKFUL bit is
set. The STKFUL bit can only be cleared in software or
by a POR.

The action that takes place when the stack becomes
full depends on the state of the STVREN (Stack Over-
flow Reset Enable) configuration bit. Refer to
Section 21.0 for a description of the device configura-
tion bits. If STVREN is set (default), the 31st push will
push the (PC + 2) value onto the stack, set the STKFUL
bit, and reset the device. The STKFUL bit will remain
set and the stack pointer will be set to ‘0.

If STVREN is cleared, the STKFUL bit will be set on the
31st push and the stack pointer will increment to 31.
Any additional pushes will not overwrite the 31st push,
and STKPTR will remain at 31.

When the stack has been popped enough times to
unload the stack, the next pop will return a value of zero
to the PC and sets the STKUNF bit, while the stack
pointer remains at ‘0’. The STKUNF bit will remain set
until cleared in software or a POR occurs.

Note:  Returning a value of zero to the PC on an
underflow has the effect of vectoring the
program to the RESET vector, where the
stack conditions can be verified and
appropriate actions can be taken.
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FIGURE 5-2: TABLE WRITE OPERATION

Instruction: TBLWT*

Program Memory
Holding Registers

Table Pointer(®)

TBLPTRU | TBLPTRH : TBLPTRL

Program Memory
(TBLPTR)

Table Latch (8-bit)
TABLAT

Section 5.5.

Note 1: Table Pointer actually points to one of eight holding registers, the address of which is determined by
TBLPTRL<2:0>. The process for physically writing data to the Program Memory Array is discussed in

5.2 Control Registers

Several control registers are used in conjunction with
the TBLRD and TBLWT instructions. These include the:

« EECONL1 register
« EECONZ2 register
« TABLAT register

e TBLPTR registers

521 EECON1 AND EECON2 REGISTERS

EECONL1 is the control register for memory accesses.

EECON?2 is not a physical register. Reading EECON2
will read all '0's. The EECON2 register is used
exclusively in the memory write and erase sequences.

Control bit EEPGD determines if the access will be a
program or data EEPROM memory access. When
clear, any subsequent operations will operate on the
data EEPROM memory. When set, any subsequent
operations will operate on the program memory.

Control bit CFGS determines if the access will be to the
configuration registers or to program memory/data
EEPROM memory. When set, subsequent operations
will operate on configuration registers, regardless of
EEPGD (see Section 20.0, “Special Features of the
CPU"). When clear, memory selection access is
determined by EEPGD.

The FREE bit, when set, will allow a program memory
erase operation. When the FREE bit is set, the erase
operation is initiated on the next WR command. When
FREE is clear, only writes are enabled.

The WREN bit, when set, will allow a write operation.
On power-up, the WREN bit is clear. The WRERR bit is
set when a write operation is interrupted by a MCLR
Reset, or a WDT Time-out Reset, during normal oper-
ation. In these situations, the user can check the
WRERR bit and rewrite the location. It is necessary to
reload the data and address registers (EEDATA and
EEADR), due to RESET values of zero.

Control bit WR initiates write operations. This bit cannot
be cleared, only set, in software. It is cleared in hard-
ware at the completion of the write operation. The
inability to clear the WR bit in software prevents the
accidental or premature termination of a write
operation.

Note: Interrupt flag bit, EEIF in the PIR2 register,
is set when the write is complete. It must
be cleared in software.
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NOTES:
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REGISTER 8-3: INTCON3 REGISTER

R/W-1 R/W-1 u-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0
INT2IPD | INT1IPX) = INT2IE INTLIE = INT2IF INTLIF
bit 7 bit 0
bit 7 INT2IP(D): INT2 External Interrupt Priority bit

1 = High priority
0 =Low priority
bit 6 INTLIPD: INT1 External Interrupt Priority bit
1 = High priority
0 = Low priority
bit 5 Unimplemented: Read as '0’
bit 4 INT2IE: INT2 External Interrupt Enable bit

1 = Enables the INT2 external interrupt
0 = Disables the INT2 external interrupt

bit 3 INT1IE: INT1 External Interrupt Enable bit

1 = Enables the INT1 external interrupt
0 = Disables the INT1 external interrupt

bit 2 Unimplemented: Read as '0’
bit 1 INT2IF: INT2 External Interrupt Flag bit

1 =The INT2 external interrupt occurred (must be cleared in software)
0 =The INT2 external interrupt did not occur

bit O INT1IF: INT1 External Interrupt Flag bit

1 =The INT1 external interrupt occurred (must be cleared in software)
0 =The INT1 external interrupt did not occur

Note 1: Maintain this bit cleared (= 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

Note: Interrupt flag bits are set when an interrupt condition occurs, regardless of the state
of its corresponding enable bit or the global enable bit. User software should ensure
the appropriate interrupt flag bits are clear prior to enabling an interrupt. This feature
allows for software polling.
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9.3 PORTC, TRISC and LATC
Registers

PORTC is a 6-bit wide, bi-directional port. The corre-
sponding Data Direction register is TRISC. Setting a
TRISC bit (= 1) will make the corresponding PORTC
pin an input (i.e., put the corresponding output driver in
a High Impedance mode). Clearing a TRISC bit (= 0)
will make the corresponding PORTC pin an output (i.e.,
put the contents of the output latch on the selected pin).

The Data Latch register (LATC) is also memory
mapped. Read-modify-write operations on the LATC
register reads and writes the latched output value for
PORTC.

PORTC is multiplexed with the serial communication
functions (Table 9-5). PORTC pins have Schmitt
Trigger input buffers.

When enabling peripheral functions, care should be
taken in defining TRIS bits for each PORTC pin. Some
peripherals override the TRIS bit to make a pin an out-
put, while other peripherals override the TRIS bit to
make a pin an input. The user should refer to the corre-
sponding peripheral section for the correct TRIS bit
settings.

Note: On a Power-on Reset, these pins are
configured as digital inputs.

The pin override value is not loaded into the TRIS reg-
ister. This allows read-modify-write of the TRIS register,
without concern due to peripheral overrides.

EXAMPLE 9-3: INITIALIZING PORTC

CLRF PORTC ; Initialize PORTC by
; clearing output
; data latches
CLRF LATC ; Alternate method
; to clear output
; data latches

MOVLW 0xC9 ; Value used to
; initialize data
; direction
MOVWF TRISC ; Set RC<3>,RC<0> as inputs,

; RC<5:4> as outputs, and
; RC<7:6> as inputs

PIC18FXX39 devices differ from other PIC18 micro-
controllers in allocation of PORTC pins. For most
PIC18 devices, PORTC is an 8-bit-wide port. For the
PIC18FXX39 family, two of the PORTC pins (RC1 and
RC2) are re-allocated as PWM output only pins for use
with the Motor Control kernel. To maintain pinout com-
patibility with other PIC® devices, the remaining
PORTC pins are assigned in a manner consistent with
other PIC18 devices. For this reason, PORTC has pins
RCO0 and RC3 through RC7, but not RC1 and RC2.

To maintain compatibility with PIC18FXX2 devices, the
individual port and corresponding latch and direction
bits for RC1 and RC2 are present in the appropriate
registers, but are not available to the user. To avoid
erratic device operation, the values of these bits should
not be modified.

FIGURE 9-7: PORTC BLOCK DIAGRAM (PERIPHERAL OUTPUT OVERRIDE)
Port/Peripheral Select?®
[ VDD
Peripheral Data Out T
RD LATC
Data B Data Latch 0
ata Bus
WR LATC or b Q E
WR PORTC CK O 1 1/0 pin®
TRIS Latch %
D Q
WR TRISC cK _‘—6 =’||:>_”7i
) ¢/ schmi
RoTRISC + I, sem
Peripheral Output

Enable®)
RD PORTC

Peripheral Data In

=

Note 1: 1/O pins have diode protection to VDD and Vss.

2: Port/Peripheral Select signal selects between port data (input) and peripheral output.
3: Peripheral Output Enable is only active if Peripheral Select is active.
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11.1 Timerl Operation The Operating mode is determined by the clock select

) ) bit, TMR1CS (T1CON<1>). When TMR1CS = 0,
Timerl can operate in one of these modes: Timerl increments every instruction cycle. When
e As atimer TMR1CS = 1, Timerl increments on every rising edge

« As a synchronous counte

r of the external clock input.

« As an asynchronous counter

FIGURE 11-1: TIMER1 BLOCK DIAGRAM
TMR1IF
Overflow :
Interrupt TMR1 Ol Synchronized
Flag bit Clock Input
TMR1H TMR1L 1
TMR1ON
On/Off T1SYNC
N
T13CKI <~ 1 -
E = Prescaler Synchronize
Foscl4 1,2,4,8 A det
Internal 0 } |
Clock 2 SLEEP Input
T1CKPS1:T1CKPSO
TMR1CS
FIGURE 11-2: TIMER1 BLOCK DIAGRAM: 16-BIT READ/WRITE MODE
Data Bus<7:0>
< ——>
8
TMR1H
8 8
Write TMR1L n
Read TMRle X
TMR1IF 8 TMR1 0 Synchronized
Overflow : Clock Input
Interrupt Timer 1
Flag bit High Byte TMR1L L
TMR1ON
on/off T1SYNC
T13CKI IE |'> ! Synchroni
Prescaler ynehro |ze_
Foscl4 12,438 A det
Internal 0
Clock 2
TMR1CS SLEEP Input
T1CKPS1:T1CKPSO
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voi d ProMPT_Set Accel Rat e(unsi gned char rate)

Resources used: 0 stack level

r at e range: 0 to 255

Description: Sets the acceleration to the value of rate in Hz/second. The default setting is 10 Hz/s.

voi d ProMPT_Set Boost EndMbdul ati on(unsi gned char nodul ati on)
Resources used: Hardware Multiplier; O stack levels
nodul ati on range: 0 to 200

Description: Sets the End Modulation (in %) for the Boost logic. Boost mode operates at Boost Frequency, and the
modulation ramps from Boost St ar t Mbdul at i on to Boost EndModul at i on. This function should not be called while
Boost is enabled.

unsi gned char ProMPT_Set Boost Frequency(unsi gned char frequency)
Resources used: 0 stack levels
frequency range: 0to 127

Description: Sets the frequency the drive goes to in Boost mode. Frequency must be < 128. On exit, w = 0 if the
command is successful, or w = FFh if the frequency is out of range. This function should not be called while Boost is
enabled.

voi d ProMPT_Set Boost St art Modul ati on(unsi gned char nodul ati on)
Resources used: Hardware Multiplier; O stack levels
nodul ati on range: 0 to Boost EndMbdul at i on

Description: Sets the Start Modulation (in %) for the Boost logic. Boost mode operates at Boost Frequency, and the
modulation ramps from Boost St ar t Modul at i on to Boost EndMbdul at i on. This function should not be called while
Boost is enabled.

voi d ProMPT_Set Boost Ti me(unsi gned char tine)
Resources used: Hardware Multiplier; O stack levels
ti me range: O to 255

Description: Sets the amount of time in seconds for the Boost mode. Boost mode operates at Boost Frequency, and
the modulation ramps from Boost St art Modul ati on to Boost EndMbdul ati on over Boost Ti ne. This function
should not be called while Boost is enabled.

voi d ProMPT_Set Decel Rat e(unsi gned char rate)

Resources used: O stack levels

r at e range: 0 to 255

Description: Sets the deceleration to the value of r at e in Hz per second. The default setting is 5 Hz/s.

unsi gned char ProMPT_Set Frequency(unsi gned char frequency)
Resources used: 2 stack levels
frequency range: 0 to 127

Description: Sets the output frequency of the drive if the drive is running. Frequency is limited to 0 to 127, but should
be controlled within the valid operational range of the motor. Modulation is determined from the V/F curve, which is set
up with the Pr oMPT_Set VFCur ve method. If frequency = 0, the drive will stop. If the drive is stopped and frequency > 0,
the drive will start.
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16.4.6 MASTER MODE

Master mode is enabled by setting and clearing the
appropriate SSPM bits in SSPCON1 and by setting the
SSPEN bit. In Master mode, the SCL and SDA lines
are manipulated by the MSSP hardware.

Master mode of operation is supported by interrupt
generation on the detection of the START and STOP
conditions. The STOP (P) and START (S) bits are
cleared from a RESET or when the MSSP module is
disabled. Control of the 12C bus may be taken when the
P bit is set or the bus is IDLE, with both the S and P bits
clear.

In Firmware Controlled Master mode, user code con-
ducts all 1°C bus operations based on START and
STOP bit conditions.

Once Master mode is enabled, the user has six
options.
1. Assert a START condition on SDA and SCL.

2. Assert a Repeated START condition on SDA
and SCL.

3. Write to the SSPBUF
transmission of data/address.

4. Configure the I1°C port to receive data.

5. Generate an Acknowledge condition at the end
of a received byte of data.

6. Generate a STOP condition on SDA and SCL.

register initiating

The MSSP Module, when configured in 1°C
Master mode, does not allow queueing of
events. For instance, the user is not
allowed to initiate a START condition and
immediately write the SSPBUF register to
initiate transmission before the START
condition is complete. In this case, the
SSPBUF will not be written to and the
WCOL bit will be set, indicating that a write
to the SSPBUF did not occur.

Note:

The following events will cause SSP interrupt flag bit,
SSPIF, to be set (SSP interrupt if enabled):

* START condition

* STOP condition

» Data transfer byte transmitted/received

» Acknowledge Transmit

* Repeated START

FIGURE 16-16: MSSP BLOCK DIAGRAM (I2C MASTER MODE)
< Internal SSPM3:SSPMO
Data Bus SSPADD<6:0>
Read Write ‘
‘ SSPBUF ‘ Baud
Rate
Generator
SDA ~ Shift ~
SDA in Clock o
. > L
X |-z ._{ SSPSR g
N ~] Msb LSh a|5
Q O|o
) o2
= e E 3]
& START bit, STOP bit, ﬂ = 2|3
2 Acknowledge 5 Sl
= =5
o Generate x 2lo
scL 2 S Ile
] > ° N
= O
| 1
I ™~
1 —  START bit Detect
- STOP bit Detect
SCL in Write Collision Detect—» Set/Reset, S, P, WCOL (SSPSTAT)
Clock Arbitration Set SSPIF, BCLIF
Bus Collision State Counter for Reset ACKSTAT, PEN (SSPCON2)
end of XMIT/RCV
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REGISTER 20-4: CONFIG4L: CONFIGURATION REGISTER4LOW (BYTE ADDRESS 300006h)

R/P-1 U-0 U-0 U-0 U-0 R/P-1 U-0 R/P-1
DEBUG — — — | = ] wr — | sTvRen |
bit 7 bit 0

bit 7 DEBUG: Background Debugger Enable bit
1 = Background Debugger disabled. RB6 and RB7 configured as general purpose 1/O pins.
0 = Background Debugger enabled. RB6 and RB7 are dedicated to In-Circuit Debug.
bit 6-3  Unimplemented: Read as ‘0’
bit 2 LVP: Low Voltage ICSP Enable bit
1 = Low Voltage ICSP enabled
0 = Low Voltage ICSP disabled
bit 1 Unimplemented: Read as ‘0’
bit 0 STVREN: Stack Full/Underflow Reset Enable bit

1 = Stack Full/lUnderflow will cause RESET
0 = Stack Full/Underflow will not cause RESET

Legend:
R = Readable bit C = Clearable bit U = Unimplemented bit, read as ‘0’
- n = Value when device is unprogrammed u = Unchanged from programmed state
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REGISTER 20-7:

bit 7-4
bit 3
bit 2

bit 1

bit 0

REGISTER 20-8:

bit 7

bit 6

bit 5

bit 4-0

CONFIG6L: CONFIGURATION REGISTER 6 LOW (BYTE ADDRESS 30000Ah)

uU-0 uU-0 u-0 u-0 U-1

R/C-1 R/C-1 R/C-1

| wrT2® | wrT1 | WRTO |

bit 7

Unimplemented: Read as ‘0’

Unimplemented and reserved: Maintain as ‘1’
WRT2: Write Protection bit(1)

1 = Block 2 (004000-005FFFh) not write protected
0 = Block 2 (004000-005FFFh) write protected
WRT1: Write Protection bit

1 = Block 1 (002000-003FFFh) not write protected
0 = Block 1 (002000-003FFFh) write protected
WRTO: Write Protection bit

1 = Block 0 (000200h-001FFFh) not write protected
0 = Block 0 (000200h-001FFFh) write protected

bit 0

Note 1: Unimplemented in PIC18FX439 devices; maintain this bit set.

Legend:

R = Readable bit C = Clearable bit U = Unimplemented bit, read as ‘0’
- n = Value when device is unprogrammed u = Unchanged from programmed state

CONFIG6H: CONFIGURATION REGISTER 6 HIGH (BYTE ADDRESS 30000Bh)

R/C-1 R/C-1 c-1 U-0 u-0 u-0 U-0 U-0
WRTD | WRTB | WRTC - | = 1 = - | = ]
bit 7 bit 0

WRTD: Data EEPROM Write Protection bit

1 = Data EEPROM not write protected
0 = Data EEPROM write protected

WRTB: Boot Block Write Protection bit

1 = Boot block (000000-0001FFh) not write protected
0 = Boot block (000000-0001FFh) write protected

WRTC: Configuration Register Write Protection bit

1 = Configuration registers (300000-3000FFh) not write protected
0 = Configuration registers (300000-3000FFh) write protected

Note:  This bit is read only, and cannot be changed in User mode.

Unimplemented: Read as ‘0’

Legend:
R = Readable bit C = Clearable bit U = Unimplemented bit, read as ‘0’
- n = Value when device is unprogrammed u = Unchanged from programmed state
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20.2 Watchdog Timer (WDT)

The Watchdog Timer is a free running on-chip RC
oscillator, which does not require any external compo-
nents. This RC oscillator is separate from the RC
oscillator of the OSC1/CLKI pin. That means that the
WDT will run, even if the clock on the OSC1/CLKI and
OSC2/CLKO/RAG pins of the device has been stopped,
for example, by execution of a SLEEP instruction.

During normal operation, a WDT time-out generates a
device RESET (Watchdog Timer Reset). If the device is
in SLEEP mode, a WDT time-out causes the device to
wake-up and continue with normal operation (Watch-
dog Timer Wake-up). The TO bit in the RCON register
will be cleared upon a WDT time-out.

The Watchdog Timer is enabled/disabled by a device
configuration bit. If the WDT is enabled, software exe-
cution may not disable this function. When the WDTEN
configuration bit is cleared, the SWDTEN bit enables/
disables the operation of the WDT.

REGISTER 20-13: WDTCON REGISTER

The WDT time-out period values may be found in the
Electrical Specifications (Section 23.0) under parame-
ter DO31. Values for the WDT postscaler may be
assigned using the configuration bits.

Note 1: The CLRWDT and SLEEP instructions
clear the WDT and the postscaler, if
assigned to the WDT and prevent it from
timing out and generating a device
RESET condition.

2: When a CLRWDT instruction is executed
and the postscaler is assigned to the
WDT, the postscaler count will be cleared,
but the postscaler assignment is not

changed.

20.2.1 CONTROL REGISTER

Register 20-13 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, only when the configuration bit has
disabled the WDT.

u-0 u-0 u-0 u-0 u-0 u-0 U-0 RIW-0
— — — — — — — SWDTEN
bit 7 bit 0

bit7-1  Unimplemented: Read as '0’

bit O SWDTEN: Software Controlled Watchdog Timer Enable bit

1 = Watchdog Timer is on

0 = Watchdog Timer is turned off if the WDTEN configuration bit in the

configuration register = 0

Legend:
R = Readable bit

U = Unimplemented bit, read as ‘0’

W = Writable bit
-n =Value at POR

© 2002-2013 Microchip Technology Inc.
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FIGURE 21-1: GENERAL FORMAT FOR INSTRUCTIONS
Byte-oriented file register operations Example Instruction
15 10 9 87 0
OPCODE | d [ a | f (FILE #) ADDWF MYREG, W, B

d = 0 for result destination to be WREG register
d = 1 for result destination to be file register (f)
a = 0 to force Access Bank

a =1 for BSR to select bank

f = 8-hit file register address

Byte to Byte move operations (2-word)

15 12 11 0

| OPCODE | f (Source FILE #) | MOVFF MYREG1, MYREG2
15 12 11 0

| 1111 | f (Destination FILE #) |

f = 12-hit file register address

Bit-oriented file register operations

15 1211 98 7 0
OPCODE| b (BIT#) a| f(FILE#) BSF MYREG, bit, B

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

a =1 for BSR to select bank

f = 8-hit file register address

Literal operations

15 8 7 0
OPCODE k (literal) MOVLW Ox7F

k = 8-bit immediate value

Control operations
CALL, GOTO and Branch operations
15 87 0
| OPCODE | n<7:0>(lteral) | GOTO Label
15 12 11 0
| 1111 | n<19:8> (literal) |

n = 20-bit immediate value

15 8 7 0
\ OPCODE | 5| n<7:0> (itera) | CALL MYFUNC
15 12 1 0

‘ | n<19:8> (literal) ‘

S = Fast bit

15 11 10 0

| opcopE | n<10:0> (iteral) | BRA MYFUNC
15 8 7 0

| oPcoDE [ n<7:0> (iteral) | BC MYFUNC
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IORLW Inclusive OR literal with W
Syntax: [label] 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 OR’ed with
the eight-bit literal 'k'. The result is
placed in W.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to W
literal 'k’ Data
Example: IORLW 0x35
Before Instruction
w = Ox9A
After Instruction
w = OxBF

IORWF Inclusive OR W with f
Syntax: [label] 1ORWF f[,d[,a]
Operands: 0<f<255
d e [0,1]
ae[0,1]
Operation: (W) .OR. (f) —> dest
Status Affected: N, Z
Encoding: ‘ 0001 | 0oda ‘ ffff | ffEf ‘
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 will be selected, over-
riding the BSR value. If ‘@’ = 1, then
the bank will be selected as per the
BSR value (default).
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to
register 'f' Data destination
Example: IORWF RESULT, 0, 1
Before Instruction
RESULT = 0x13
w =  0x91
After Instruction
RESULT = 0x13
W = 0x93

DS30485B-page 234

Preliminary

© 2002-2013 Microchip Technology Inc.



PIC18FXX39

RRNCF Rotate Right f (no carry) SETF Set f
Syntax: [label] RRNCF f[,d[,a] Syntax: [label ] SETF f[,a]
Operands: 0<f<255 Operands: 0<f<255
d e [0,1] a e[0,1]
ae[01] Operation: FFh — f
Operation: (f<n>) — dest<n-1>, Status Affected:  None
(f<0>) — dest<7>
. Encoding: ‘ 0110 | 100a ‘ fEEfE | fEEfE ‘
Status Affected: N, Z
. Description: The contents of the specified regis-
Encoding; [ o100 [ ooaa | seer [ cres | ter are set to FFh. If ‘a’is 0, the
Description: The contents of register 'f' are Access Bank will be selected, over-
rotated one bit to the right. If 'd"is O, riding the BSR value. If ‘a’is 1, then
the result is placed in W. If 'd" is 1, the bank will be selected as per the
the result is placed back in register BSR value (default).
'f' (default). If ‘a’ is 0, the Access Words: 1
Bank will be selected, overriding
the BSR value. If ‘a’ is 1, then the Cycles: 1
bank will be selected as per the Q Cycle Activity:
BSR value (default). Q1 Q2 Q3 Q4
|—> Decode Read Process Write
register 'f' Data register 'f'
Words:
Cycles: 1 Example: SETF REG, 1
Q Cycle Activity: Before Instruction
01 Q2 Q3 Q4 REG . = Ox5A
Decode Read Process Write to After Instruction
register 'f' Data destination REG = OxFF
Example 1: RRNCF REG, 1, O
Before Instruction
REG = 1101 0111
After Instruction
REG = 1110 1011
Example 2: RRNCF  REG, 0, 0
Before Instruction
w = 2
REG = 1101 0111
After Instruction
W = 1110 1011
REG = 1101 0111
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22.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers are supported with a full
range of hardware and software development tools:
* Integrated Development Environment
- MPLAB® IDE Software
» Assemblers/Compilers/Linkers
- MPASM™ Assembler
- MPLAB C17 and MPLAB C18 C Compilers

- MPLINK™ Obiject Linker/
MPLIB™ Obiject Librarian

e Simulators
- MPLAB SIM Software Simulator
« Emulators
- MPLAB ICE 2000 In-Circuit Emulator
- ICEPIC™ In-Circuit Emulator
« In-Circuit Debugger
- MPLAB ICD
« Device Programmers
- PRO MATE® Il Universal Device Programmer

- PICSTART® Plus Entry-Level Development
Programmer

* Low Cost Demonstration Boards
- PICDEM™ 1 Demonstration Board
- PICDEM 2 Demonstration Board
- PICDEM 3 Demonstration Board
- PICDEM 17 Demonstration Board
- KeeLoq® Demonstration Board

22.1 MPLAB Integrated Development
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8-bit microcon-
troller market. The MPLAB IDE is a Windows® based
application that contains:
< An interface to debugging tools
- simulator
- programmer (sold separately)
- emulator (sold separately)
- in-circuit debugger (sold separately)
A full-featured editor
» A project manager
» Customizable toolbar and key mapping
* A status bar
* On-line help

The MPLAB IDE allows you to:

« Edit your source files (either assembly or ‘C’)

» One touch assemble (or compile) and download
to PIC MCU emulator and simulator tools (auto-
matically updates all project information)

» Debug using:

- source files
- absolute listing file
- machine code

The ability to use MPLAB IDE with multiple debugging
tools allows users to easily switch from the cost-
effective simulator to a full-featured emulator with
minimal retraining.

22.2 MPASM Assembler

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

The MPASM assembler has a command line interface
and a Windows shell. It can be used as a stand-alone
application on a Windows 3.x or greater system, or it
can be used through MPLAB IDE. The MPASM assem-
bler generates relocatable object files for the MPLINK
object linker, Intel® standard HEX files, MAP files to
detail memory usage and symbol reference, an abso-
lute LST file that contains source lines and generated
machine code, and a COD file 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.

22.3 MPLAB C17 and MPLAB C18
C Compilers

The MPLAB C17 and MPLAB C18 Code Development
Systems are complete ANSI ‘C’ compilers for
Microchip’s PIC17CXXX and PIC18CXXX family of
microcontrollers, respectively. These compilers provide
powerful integration capabilities and ease of use not
found with other compilers.

For easier source level debugging, the compilers pro-
vide symbol information that is compatible with the
MPLAB IDE memory display.
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FIGURE 23-1: PIC18FXX39 VOLTAGE-FREQUENCY GRAPH (INDUSTRIAL)
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FIGURE 23-2: PIC18LFXX39 VOLTAGE-FREQUENCY GRAPH (INDUSTRIAL)

PIC18LFXX39

4.2V

Voltage

Frequency

FMAX = (16.36 MHz/V) (VDDAPPMIN — 2.0V) + 4 MHz
Note: VDDAPPMIN is the minimum voltage of the PIC® device in the application.
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FIGURE 23-14: EXAMPLE SPI SLAVE MODE TIMING (CKE = 0)

s\ « /L

S 0

(CKP =1) A /

I 79 78
: « <
SDO ' MSb X bit6 - - 22 -1 >< LSb L7
; 75,76 77
SDI M bit6 - - -2 LSb In
73
Note: Refer to Figure 23-4 for load conditions.

TABLE 23-13: EXAMPLE SPI MODE REQUIREMENTS (SLAVE MODE TIMING (CKE = 0))

Param. No.| Symbol Characteristic Min Max | Units | Conditions
70 TssL2scH, |SSY to SCKY or SCKT input Tcy — ns
TssL2scL
71 TscH SCK input high time (Slave mode) Continuous 1.25Tcy +30 | — ns
71A Single Byte 40 — ns |(Note 1)
72 TscL SCK input low time (Slave mode) Continuous 1.25Tcy+30 | — ns
72A Single Byte 40 — ns |(Note 1)
73 TdiV2scH, |[Setup time of SDI data input to SCK edge 100 — ns
TdiV2scL
73A TB2B Last clock edge of Byte 1 to the first clock edge of Byte 2 | 1.5 Tcy +40 | — ns |(Note 2)
74 TscH2diL, |Hold time of SDI data input to SCK edge 100 — ns
TscL2diL
75 TdoR SDO data output rise time PIC18FXXXX — 25 ns
PIC18LFXXXX — 60 ns |VDD =2V
76 TdoF SDO data output fall time PIC18FXXXX — 25 ns
PIC18LFXXXX — 60 ns |VDD =2V
77 TssH2doz |SS™ to SDO output hi-impedance 10 50 | ns
78 TscR SCK output rise time (Master mode) PIC18FXXXX — 25 ns
PIC18LFXXXX — 60 ns |VDD =2V
79 TscF SCK output fall time (Master mode) PIC18FXXXX — 25 ns
PIC18LFXXXX — 60 ns |VDD =2V
80 TscH2doV, [SDO data output valid after SCK edge |PIC18FXXXX — 50 ns
Tscl.2dov PICL8LFXXXX — 150 | ns |VDD =2V
83 TscH2ssH, |SS T after SCK edge 15Tcy+40 | — | ns
TscL2ssH

Note 1: Requires the use of Parameter # 73A.
2: Only if Parameter # 71A and # 72A are used.
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APPENDIX A: REVISION HISTORY APPENDIX B: DEVICE

DIFFERENCES

The differences between the devices listed in this data
sheet are shown in Table B-1.

Revision A (November 2002)
Original data sheet for the PIC18FXX39 family.

Revision B (January 2013)

Added a note to each package outline drawing.

TABLE B-1: DEVICE DIFFERENCES
Feature PIC18F2439 PIC18F2539 PIC18F4439 PIC18F4539
Program Memory (Kbytes) 12 24 12 24
Data Memory (Bytes) 640 1408 640 1408
A/D Channels 5 5 8 8
Parallel Slave Port (PSP) No No Yes Yes
. . 40-pin DIP 40-pin DIP
Package Types 225_3'?:1”8'30'; 2285_3'?;1”5%7; 44-pin TQFP | 44-pin TQFP
P P 44-pin QFN 44-pin QFN
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Multi-Master Mode ..........ccceeviiiiiiiniiiiiesie e 159
OPEration ... 138
Read/Write Bit Information (R/W Bit) ............... 138,139
RegISters ......ccoovviviiiiiiiiieiic e

Serial Clock (RC3/SCK/SCL)
Slave Mode .........ccccoeeiiiiiinnnn
AdAresSiNg .....coocvveviiiiiieiie e
RECEPLION ..ot
TranSMISSION .......cccviiiiriiiiiii e
SLEEP Operation ........ccccveeeiieiiiieniieniieiie e
STOP Condition TiIMING .....cccecvveiiiieiieniieiie s
ICEPIC In-Circuit Emulator .............cccooiiiiiiiiiiciecn,
ID Locations .........ccccceeeee
INCF ..........
INCFSZ ...cevvvien,
In-Circuit DEDUGET ......oovviiiiiiiiiieeecee e
In-Circuit Serial Programming (ICSP) ........ccccceveee. 195, 210
INdireCt AdAreSSING ...cccovveiiiiieeiiiie e 48
INDF and FSR RegiSters ........cccocevivieiieniiieiiiesieeene. 47
Operation .......c.ccoecvevvennnn. . A7
Indirect Addressing Operation ... ....48
Indirect File Operand ..........cccccciiviiiiiiiiie i 39
INFSNZ i 233
INSEAUCHON CYCIE . 36
Instruction FIOW/PIpelining ........coccovcviviieiiciiiciiicecnecs 37
Instruction FOrmat ..........cccocveiiiniiiniieie e 213
INSErUCION Set .....cceoiiiiiiiiiiii e, 211
ADDLW ottt 217
ADDWE .ottt 217
ADDWEC ..ot 218
ANDLW Lo 218

COMF o 228
CPFSEQ ..t 228
CPFSGT ..

CPFSLT ...

DCFSNZ
DECFE o
DECFSz

INCFSZ .
INFSNZ .

MOVFEF ... 236
MOVLB ..o 236
MOVLW L 237

RETFIE ...
RETLW ...
RETURN .

TSTFSZ ..

XORLW ..

XORWEF ......... .

Summary Table ......occooviiiiiiiieci 214
Instructions in Program Memory .........cccocvveeiieeesieeeenieeens 37

Two-Word INStrUCtioNS .......cccovviiiieiiiciieciceeis 38

INT Interrupt (RBO/INT). See Interrupt Sources
INTCON Register

RBIF Bit ..ot 86
INTCON REQGISEEIS .....oviiiiiiiciie ittt 71-73
Inter-Integrated Circuit. See 1’c
INEEITUPL SOUICES ....ooiiiiiiiiiiiiee s 195

A/D Conversion Complete ........cccocvevieiiiniinnienene. 184

INTO oo 81

Interrupt-on-Change (RB7:RB4) ........cccoevviiieinennnn. 86

PORTB, Interrupt-on-Change ...........c.ccevveeniennennen. 81

RBO/INT Pin, External

TMRO e

TMRO OVErfloW ....cccvveiiiiiiiiiiiicce e

TMRL OVerflow ........cccoveviiiiiiiiiiicccie

TMR2 to PR2 Match (PWM) ......cccciiiiiiiiiiiinieeee. 123

TMR3 OVErflow ....ccevieiieiiiiiiiiiecce e 109, 111

USART Receive/Transmit Complete ...........cccoeeueeee. 165
INEEITUPLS ..o

Logic
Interrupts, Flag Bits

A/D Converter Flag (ADIF Bit) .....ccoovvvveeriiieiniieeene 183

Interrupt-on-Change (RB7:RB4) Flag

(RBIF Bit) .evieiiiiieiiicec e
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