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PIC18FXX39

Pin Diagrams (Cont.’d)

MCLR/VPP —[] 1 40 [1 =— RB7/PGD
RAO/ANO =[] 2 39 [] <—» RB6/PGC
RAL/AN1 <—[] 3 38 [1 <—— RB5/PGM

RA2/AN2/VREF- -4 37 [] =<— RB4
RA3/AN3/VREF+ -—[]5 36 [] «<—— RB3
RA4ITOCKI <[] 6 35 [] «<—» RB2/INT2
RAS/AN4/SS/LVDIN <—[] 7 o o #P=—=RBUNTL
REO/ANS/RD <— [] 8 @ ™ 33 «<— RBO/INTO
REVANGWR =—=[9 I 2 320<—Vo0
RE2/AN7/CS <—[]10 L. LL 31 [] <——Vss
voo —»du 8 B 300« RDPSPT
Vss o []12 O O 29 [] <— RD6/PSP6
OSC1/CLKI —=[]13 @ 0O 28] <— RD5/PSP5
OSC2/CLKO/RA6 <—[] 14 27 [] «<—» RD4/PSP4
RCO/T13CKI <—[] 15 26 [] <—» RC7/RX/DT
PWM2 ~——] 16 25 [] «<—» RCB/TX/CK
PWM1 -—[] 17 24 [] «<— RC5/SDO
RC3/SCK/SCL <—»[] 18 23 [1 =—» RC4/SDI/SDA
RDO/PSP0 <[] 19 29 [] <—» RD3/PSP3
RD1/PSP1 <—[] 20 21 [] =—»= RD2/PSP2
28-Pin DIP, SOIC
MCLRVpp — []°1 - 28[ ] <— RB7/PGD
RAO/ANO <[] 2 27[1] <= RB6/PGC
RALANL =[] 3 26[] <— RB5/PGM
RA2/AN2/VREF- =[] 4 o 25[ ] =— RB4
RAZAN3NVREF+ =[] 5 & D 240 ~=rs3
RA4TOCKI =—[] 6 & 9 23[] <= RB2/INT2
RA5/AN4/SS/LVDIN <—= [ 7 Low 22[] = RB1/INT1
vss—[ 8 o X 211 < RBOINTO
oscucki —[ o O O 200 =<—vop
OSC2/CLKO/RA6 <—[]10 o o 19[] =—vss
RCO/T13CKI =—[]11 18[ ] <—= RC7/RX/DT
PWM2 =—[ |12 17[] <— RC6/TX/CK
PWM1 =— []13 16[] <— RC5/SDO
RC3/SCK/SCL =—[|14 15[ ] <—= RC4/SDI/SDA
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FIGURE 2-5: PLL BLOCK DIAGRAM
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2.5 Effects of SLEEP Mode on the
On-Chip Oscillator

When the device executes a SLEEP instruction, the
oscillator is turned off and the device is held at the
beginning of an instruction cycle (Q1 state). With the
oscillator off, the OSC1 and OSC2 signals will stop
oscillating. Since all the transistor switching currents
have been removed, SLEEP mode achieves the lowest
current consumption of the device (only leakage cur-
rents). Enabling any on-chip feature that will operate
during SLEEP will increase the current consumed dur-
ing SLEEP. The user can wake from SLEEP through
external RESET, Watchdog Timer Reset, or through an
interrupt.

2.6 Power-up Delays

Power-up delays are controlled by two timers, so that
no external RESET circuitry is required for most appli-
cations. The delays ensure that the device is kept in
RESET, until the device power supply and clock are
stable. For additional information on RESET operation,
see Section 3.0.

The first timer is the Power-up Timer (PWRT), which
optionally provides a fixed delay of 72 ms (nominal) on
power-up only (POR and BOR). The second timer is
the Oscillator Start-up Timer (OST), intended to keep
the chip in RESET until the crystal oscillator is stable.

With the PLL enabled (HS/PLL Oscillator mode), the
time-out sequence following a Power-on Reset is differ-
ent from other Oscillator modes. The time-out
sequence is as follows:

1. The PWRT time-out is invoked after a POR time
delay has expired.

2. The Oscillator Start-up Timer (OST) is invoked.
However, this is still not a sufficient amount of
time to allow the PLL to lock at high frequencies.

3. The PWRT timer is used to provide an additional
fixed 2 ms (nominal) time-out to allow the PLL
ample time to lock to the incoming clock
frequency.

TABLE 2-2: OSC1 AND OSC2 PIN STATES IN SLEEP MODE
OSC Mode OSC1 Pin OSC2 Pin
ECIO Floating Configured as PORTA, bit 6
EC Floating At logic low
HS Feedback inverter disabled, at quiescent Feedback inverter disabled, at quiescent
voltage level voltage level

Note: See Table 3-1 in the “Reset” section, for time-outs due to SLEEP and MCLR Reset.
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FIGURE 3-6:

SLOW RISE TIME (MCLR TIED TO VDD)
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FIGURE 3-7:

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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FIGURE 4-8: INDIRECT ADDRESSING OPERATION
RAM Oh
Instruction
Executed
Opcode | Address |
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Instruction ) f
Fetched 8
| Opcode | File | | FSR

FIGURE 4-9: INDIRECT ADDRESSING
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Note 1: For register file map detail, see Table 4-1.
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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.

DS30485B-page 52
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6.0 DATA EEPROM MEMORY

The Data EEPROM is readable and writable during
normal operation over the entire VDD range. The data
memory is not directly mapped in the register file
space. Instead, it is indirectly addressed through the
Special Function Registers (SFR).

There are four SFRs used to read and write the
program and data EEPROM memory. These registers
are:

« EECON1
« EECON2
 EEDATA
« EEADR

The EEPROM data memory allows byte read and write.
When interfacing to the data memory block, EEDATA
holds the 8-bit data for read/write and EEADR holds the
address of the EEPROM location being accessed.
These devices have 256 bytes of data EEPROM with
an address range from Oh to FFh.

The EEPROM data memory is rated for high erase/
write cycles. A byte write automatically erases the loca-
tion and writes the new data (erase-before-write). The
write time is controlled by an on-chip timer. The write
time will vary with voltage and temperature, as well as
from chip to chip. Please refer to parameter D122
(Electrical Characteristics, Section 23.0) for exact
limits.

6.1 EEADR

The address register can address up to a maximum of
256 bytes of data EEPROM.

6.2 EECON1 and EECON2 Registers

EECONLI is the control register for EEPROM memory
accesses.

EECON?2 is not a physical register. Reading EECON2
will read all '0's. The EECON2 register is used
exclusively in the EEPROM write sequence.

Control bits RD and WR initiate read and write opera-
tions, respectively. These bits cannot be cleared, only
set, in software. They are cleared in hardware at the
completion of the read or write operation. The inability
to clear the WR bit in software prevents the accidental
or premature termination of a write operation.

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 opera-
tion. 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 the RESET condition forcing the
contents of the registers to zero.

Note: Interrupt flag bit, EEIF in the PIR2 register,
is set when write is complete. It must be
cleared in software.

© 2002-2013 Microchip Technology Inc.

Preliminary

DS30485B-page 61



PIC18FXX39

TABLE 9-3: PORTB FUNCTIONS

Name Bit# Buffer Function
RBO/INTO bit0 TTUSTD Input/output pin or external interrupt inputO.
Internal software programmable weak pull-up.
RB1/INT1 bitl TTUSTD Input/output pin or external interrupt inputl.
Internal software programmable weak pull-up.
RB2/INT2 bitz | TTL/ST®D | Input/output pin or external interrupt input2.
Internal software programmable weak pull-up.
RB3 bit3 TTL Input/output pin.
Internal software programmable weak pull-up.
RB4 bit4 TTL Input/output pin (with interrupt-on-change).
Internal software programmable weak pull-up.
RB5/PGM® bits | TTL/ST® | Input/output pin (with interrupt-on-change).

Internal software programmable weak pull-up.
Low voltage ICSP enable pin.

RB6/PGC bit6 TTUST® Input/output pin (with interrupt-on-change).
Internal software programmable weak pull-up.
Serial programming clock.

RB7/PGD bit7 TTUST® Input/output pin (with interrupt-on-change).
Internal software programmable weak pull-up.
Serial programming data.

Legend: TTL=TTL input, ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3: A device configuration bit selects which 1/0 pin the CCP2 pin is multiplexed on.
4: Low Voltage ICSP Programming (LVP) is enabled by default, which disables the RB5 1/O function. LVP
must be disabled to enable RB5 as an I/0 pin and allow maximum compatibility to the other 28-pin and
40-pin mid-range devices.

TABLE 9-4: SUMMARY OF REGISTERS ASSOCIATED WITH PORTB

value on Value on

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR. BOR All Other

' RESETS
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX XXXX | uuuu uuuu
LATB LATB Data Output Register XXXX XXXX | uuuu uuuu
TRISB PORTB Data Direction Register 1111 1111 | 1111 1111
INTCON GIE/ PEIE/ TMROIE | INTOIE RBIE TMROIF | INTOIF RBIF 0000 000x | 0000 000u

GIEH GIEL

INTCON2 RBPU |[INTEDGO | INTEDG1 | INTEDG2 — TMROIP — RBIP 1111 -1-1 | 1111 -1-1
INTCON3 INT2IP INT1IP — INT2IE INT1IE — INT2IF INT1IF | 11-0 0-00 | 11-0 0-00

Legend: x =unknown, u = unchanged. Shaded cells are not used by PORTB.
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TABLE 9-7: PORTD FUNCTIONS

Name Bit# Buffer Type Function
RDO/PSPO bit0 sT/TTL® Input/output port pin or parallel slave port bitO.
RD1/PSP1 bit1 sT/TTL® Input/output port pin or parallel slave port bit1.
RD2/PSP2 bit2 sT/TTLD Input/output port pin or parallel slave port bit2.
RD3/PSP3 bit3 sT/TTL® Input/output port pin or parallel slave port bit3.
RD4/PSP4 bit4 sT/TTL® Input/output port pin or parallel slave port bit4.
RD5/PSP5 bit5 sT/TTLD Input/output port pin or parallel slave port bit5.
RD6/PSP6 bit6 sT/TTL® Input/output port pin or parallel slave port bit6.
RD7/PSP7 bit7 sT/TTL® Input/output port pin or parallel slave port bit7.

Legend: ST = Schmitt Trigger input, TTL = TTL input
Note 1: Input buffers are Schmitt Triggers when in 1/0 mode and TTL buffers when in Parallel Slave Port mode.

TABLE 9-8: SUMMARY OF REGISTERS ASSOCIATED WITH PORTD

value on Value on

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O POR. BOR All Other

’ RESETS
PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX XXXX uuuu uuuu
LATD LATD Data Output Register XXXX XXXX uuuu uuuu
TRISD PORTD Data Direction Register 1111 1111 1111 1111
TRISE BF | oBF | 1BOV |PSPMODE| — |PORTE Data Direction bits 0000 -111 | 0000 -111

Legend: x = unknown, u = unchanged, - = unimplemented, read as '0". Shaded cells are not used by PORTD.
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NOTES:
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REGISTER 16-4:

bit 7

bit 6

bit 5

bit 4

bit 3-0

SSPCON1: MSSP CONTROL REGISTER 1 (IC MODE)

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

wcoL | sspov | sSPEN | ckP | ssPm3 | ssPM2 | SSPM1 | SSPMO

bit 7 bit 0

WCOL: Write Collision Detect bit

In Master Transmit mode:

1 = A write to the SSPBUF register was attempted while the 12C conditions were not valid for
a transmission to be started (must be cleared in software)

0 = No collision

In Slave Transmit mode:

1 = The SSPBUF register is written while it is still transmitting the previous word (must be
cleared in software)

0 = No collision

In Receive mode (Master or Slave modes):

This is a “don’t care” bit

SSPOV: Receive Overflow Indicator bit

In Receive mode:

1 = A byte is received while the SSPBUF register is still holding the previous byte (must
be cleared in software)

0 = No overflow

In Transmit mode:

This is a “don’t care” bit in Transmit mode

SSPEN: Synchronous Serial Port Enable bit
1 = Enables the serial port and configures the SDA and SCL pins as the serial port pins
0 = Disables serial port and configures these pins as I/O port pins

Note:  When enabled, the SDA and SCL pins must be properly configured as input or output.

CKP: SCK Release Control bit

In Slave mode:

1 = Release clock

0 = Holds clock low (clock stretch), used to ensure data setup time
In Master mode:

Unused in this mode

SSPM3:SSPMO: Synchronous Serial Port Mode Select bits

1111 = I2C Slave mode, 10-bit address with START and STOP bit interrupts enabled
1110 = I2C Slave mode, 7-bit address with START and STOP bit interrupts enabled
1011 = IC Firmware Controlled Master mode (Slave IDLE)

1000 = I°C Master mode, clock = Fosc / (4 * (SSPADD+1))

0111 = I2C Slave mode, 10-bit address

0110 = I2C Slave mode, 7-bit address

Note:  Bit combinations not specifically listed here are either reserved, or implemented in

SPI mode only.
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

DS30485B-page 136
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19.2.1 REFERENCE VOLTAGE SET POINT

The Internal Reference Voltage of the LVD module may
be used by other internal circuitry (the Programmable
Brown-out Reset). If these circuits are disabled (lower
current consumption), the reference voltage circuit
requires a time to become stable before a low voltage
condition can be reliably detected. This time is invariant
of system clock speed. This start-up time is specified in
electrical specification parameter 36. The low voltage
interrupt flag will not be enabled until a stable reference
voltage is reached. Refer to the waveform in Figure 19-4.

19.2.2 CURRENT CONSUMPTION

When the module is enabled, the LVD comparator and
voltage divider are enabled and will consume static cur-
rent. The voltage divider can be tapped from multiple
places in the resistor array. Total current consumption,
when enabled, is specified in electrical specification
parameter #D022B.

19.3 Operation During SLEEP

When enabled, the LVD circuitry continues to operate
during SLEEP. If the device voltage crosses the trip
point, the LVDIF bit will be set and the device will wake-
up from SLEEP. Device execution will continue from
the interrupt vector address if interrupts have been
globally enabled.

19.4 Effects of a RESET

A device RESET forces all registers to their RESET
state. This forces the LVD module to be turned off.

© 2002-2013 Microchip Technology Inc.
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NOTES:
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TABLE 20-1: CONFIGURATION BITS AND DEVICE IDS

Default/
File Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Unprogrammed
Value
300001h |CONFIGIH — — —@ — — FOSC2 | FOSC1 | FOSCO —-1- -010
300002h |CONFIG2L = = = = BORVL1 | BORVO | BOREN | PWRTEN | ---- 1111
300003h  |CONFIG2H = = = = WDTPS2 | WDTPS1 | WDTPSO | WDTEN | ---- 1111
300005h  |CONFIG3H = — = = = = = —m s 1
300006h |CONFIG4AL | DEBUG — — — — LVP — STVREN | 1--- -1-1
300008h |CONFIG5L — — — — —@ cP2 CP1 CPO ---- 1111
300009 |CONFIG5H CPD CPB = = — — — — 11-- ----
30000Ah  |CONFIG6L — — = = =@ WRT?2 WRT1 WRTO ---- 1111
30000Bh |[CONFIG6H | WRTD | WRTB | WRTC = — — — — 111- ----
30000Ch |CONFIG7L — — = = =@ EBTR2 | EBTR1 | EBTRO ---- 1111
30000Dh  |CONFIG7H = EBTRB = = = — — — B
3FFFFEh |DEVID1 DEV2 DEV1 DEVO REV4 REV3 REV2 REV1 REVO )
3FFFFFh  |DEVID2 DEV10 DEV9 DEVS8 DEV7 DEV6 DEV5 DEV4 DEV3 0000 0100

Legend: x =unknown, u = unchanged, - = unimplemented. Shaded cells are unimplemented, read as ‘0'.
Note 1: Unimplemented, but reserved; maintain this bit set.
2: See Register 20-11 for DEVID1 values.

REGISTER 20-1: CONFIG1H: CONFIGURATIONREGISTER 1 HIGH (BYTE ADDRESS 300001h)

u-0 u-0 U-1 u-0 U0  RP0O RIP1  RPO
= = = — | — | Fosc2 | Fosci | Fosco |
bit 7 bit 0

bit7-6  Unimplemented: Read as ‘0’
bit 5 Unimplemented and reserved: Maintain as ‘1’
bit 4-3  Unimplemented: Read as ‘0’
bit2-0  FOSC2:FOSCO: Oscillator Selection bits
111 = Reserved
110 = HS oscillator with PLL enabled; clock frequency = (4 x FOSC)
101 = EC oscillator w/ OSC2 configured as RA6
100 = EC oscillator w/ OSC2 configured as divide-by-4 clock output
011 = Reserved
010 = HS oscillator
001 = Reserved
000 = Reserved

Legend:
R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘0’
- n = Value when device is unprogrammed u = Unchanged from programmed state
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20.3 Power-down Mode (SLEEP)

Power-down mode is entered by executing a SLEEP
instruction.

If enabled, the Watchdog Timer will be cleared, but
keeps running, the PD bit (RCON<3>) is cleared, the
TO (RCON<4>) bit is set, and the oscillator driver is
turned off. The 1/O ports maintain the status they had
before the SLEEP instruction was executed (driving
high, low or hi-impedance).

For lowest current consumption in this mode, place all
I/O pins at either VDD or Vss, ensure no external cir-
cuitry is drawing current from the I/O pin, power-down
the A/D and disable external clocks. Pull all I/O pins
that are hi-impedance inputs, high or low externally, to
avoid switching currents caused by floating inputs. The
TOCKI input should also be at VbD or Vss for lowest
current consumption. The contribution from on-chip
pull-ups on PORTB should be considered.

The MCLR pin must be at a logic high level (VIHMC).

20.3.1 WAKE-UP FROM SLEEP

The device can wake-up from SLEEP through one of
the following events:
1. External RESET input on MCLR pin.

2. Watchdog Timer Wake-up (if WDT was
enabled).

3. Interrupt from INT pin, RB port change or a
Peripheral Interrupt.

The following peripheral interrupts can wake the device
from SLEEP:
1. PSP read or write.

2. TMRL1 interrupt. Timerl must be operating as
an asynchronous counter.

3. TMRS3 interrupt. Timer3 must be operating as
an asynchronous counter.

4. CCP Capture mode interrupt.

5. Special event trigger (Timerl in Asynchronous
mode using an external clock).

6. MSSP (START/STOP) bit detect interrupt.

7. MSSP transmit or receive in Slave mode
(SPINZC).

8. USART RX or TX (Synchronous Slave mode).

9. A/D conversion (when A/D clock source is RC).

10. EEPROM write operation complete.

11. LVD interrupt.

Other peripherals cannot generate interrupts, since
during SLEEP, no on-chip clocks are present.

External MCLR Reset will cause a device RESET. All
other events are considered a continuation of program
execution and will cause a “wake-up”. The TO and PD
bits in the RCON register can be used to determine the
cause of the device RESET. The PD bit, which is set on
power-up, is cleared when SLEEP is invoked. The TO
bit is cleared, if a WDT time-out occurred (and caused
wake-up).

When the SLEEP instruction is being executed, the next
instruction (PC + 2) is pre-fetched. For the device to
wake-up through an interrupt event, the corresponding
interrupt enable bit must be set (enabled). Wake-up is
regardless of the state of the GIE bit. If the GIE bit is
clear (disabled), the device continues execution at the
instruction after the SLEEP instruction. If the GIE bit is
set (enabled), the device executes the instruction after
the SLEEP instruction and then branches to the inter-
rupt address. In cases where the execution of the
instruction following SLEEP is not desirable, the user
should have a NOP after the SLEEP instruction.

20.3.2 WAKE-UP USING INTERRUPTS

When global interrupts are disabled (GIE cleared) and
any interrupt source has both its interrupt enable bit
and interrupt flag bit set, one of the following will occur:

« If aninterrupt condition (interrupt flag bit and inter-
rupt enable bits are set) occurs before the execu-
tion of a SLEEP instruction, the SLEEP instruction
will complete as a NOP. Therefore, the WDT and
WDT postscaler will not be cleared, the TO bit will
not be set and PD bits will not be cleared.

« If the interrupt condition occurs during or after
the execution of a SLEEP instruction, the device
will immediately wake-up from SLEEP. The
SLEEP instruction will be completely executed
before the wake-up. Therefore, the WDT and
WDT postscaler will be cleared, the TO bit will be
set and the PD bit will be cleared.

Even if the flag bits were checked before executing a
SLEEP instruction, it may be possible for flag bits to
become set before the SLEEP instruction completes. To
determine whether a SLEEP instruction executed, test
the PD bit. If the PD bit is set, the SLEEP instruction
was executed as a NOP.

To ensure that the WDT is cleared, a CLRWDT instruction
should be executed before a SLEEP instruction.
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21.1 Instruction Set

ADDLW ADD literal to W ADDWF ADD W to f
Syntax: [label] ADDLW  k Syntax: [label ] ADDWF  f[,d[,a]
Operands: 0<k<255 Operands: 0<f<255
Operation: W) +k >W de[0,1]
a e [0,1]
Status Affected: N, OV, C,DC, Z )
) Operation: (W) + (f) > dest
Encoding: ‘ 0000 | 1111 ‘ Kkkk | kkkk ‘
- Status Affected: N, OV, C, DC, Z
Description: The contents of W are added to the ]
8-bit literal 'k’ and the result is Encoding: ‘ 0010 | o1lda ‘ EEEE | EEEE ‘
placed in W. Description: Add W to register 'f'. If 'd" is 0, the
Words: 1 result is stored in W. If 'd" is 1, the

result is stored back in register 'f'

Cycles: 1 (default). If ‘a’ is 0, the Access
Q Cycle Activity: Bank will be selected. If ‘a’is 1, the
Q1 Q2 Q3 Q4 BSR is used.
Decode Read Process Write to W Words: 1
literal 'k' Data
Cycles: 1
Example: ADDLW  0x15 Q Cycle Activity:
. 1 2 4
Before Instruction Q Q Q3 Q
_ Decode Read Process Write to
w = 0x10 register 'f' Data destination
After Instruction
W = 0x25 Example: ADDWF REG, 0, O

Before Instruction

w = 0x17

REG = 0xC2
After Instruction

w = 0xD9

REG = 0xC2
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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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23.3.3 TIMING DIAGRAMS AND SPECIFICATIONS

FIGURE 23-5: EXTERNAL CLOCK TIMING (ALL MODES EXCEPT PLL)
' Q4 01 : Q2 Q3 Q4 01 !
0OSC1
- 2 -
CLKO

TABLE 23-4: EXTERNAL CLOCK TIMING REQUIREMENTS

P?\Irg\m. Symbol Characteristic Min Max Units Conditions
1A Fosc External CLKI Frequency® DC 40 MHz |EC, ECIO, -40°C to +85°C
Oscillator Frequency® DC 25 MHz |EC, ECIO, +85°C to +125°C
4 25 MHz |HS osc
4 10 MHz |HS + PLL osc, -40°C to +85°C
4 6.25 MHz |HS + PLL osc, +85°C to +125°C
1 Tosc External CLKI Period( 25 — ns |EC, ECIO, -40°C to +85°C
Oscillator Period®) 40 — ns |EC, ECIO, +85°C to +125°C
40 250 ns HS osc
100 250 ns HS + PLL osc, -40°C to +85°C
160 250 ns HS + PLL osc, +85°C to +125°C
2 Tcy Instruction Cycle Time 100 — ns |Tcy = 4/Fosc, -40°C to +85°C
160 — ns Tcy = 4/Fosc, +85°C to +125°C
3 TosL, External Clock in (OSC1) 10 — ns |HS osc
TosH High or Low Time
4 TosR, External Clock in (OSC1) — 7.5 ns HS osc
TosF Rise or Fall Time

Note 1: Instruction cycle period (Tcy) equals four times the input oscillator time-base period for all configurations
except PLL. All specified values are based on characterization data for that particular oscillator type under
standard operating conditions with the device executing code. Exceeding these specified limits may result in
an unstable oscillator operation and/or higher than expected current consumption. All devices are tested to
operate at “min.” values with an external clock applied to the OSC1/CLKI pin. When an external clock input
is used, the “max.” cycle time limit is “DC” (no clock) for all devices.

TABLE 23-5: PLL CLOCK TIMING SPECIFICATIONS (VDD =4.2 TO 5.5V)

Pzrglm Sym Characteristic Min Typt Max Units | Conditions
— Fosc |Oscillator Frequency Range 4 — 10 MHz |HS mode only
— |Fsys |On-Chip VCO System Frequency 16 — 40 MHz | HS mode only
— e PLL Start-up Time (Lock Time) — — 2 ms
— |AcLk |CLKO Stability (Jitter) -2 — +2 %

t Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.

DS30485B-page 270 Preliminary © 2002-2013 Microchip Technology Inc.




PIC18FXX39

FIGURE 23-7: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING
. I(e
) 2
VDD /
1 (
, 2
MCLR / \ /
! 30 ¢«
Internal ; -
POR ' ”
:<— 33 —» : I(¢
PWRT ' : )
Time-out ' 32 . :
- . «
osc : ! ”
Time-out X
! «
Internal : . 7
Reset {
Watchdog : ()()
Timer ' .
Reset : \J
| . 31— \
—» 34 -— —» 34 -—
I/O Pins > \
Note: Refer to Figure 23-4 for load conditions. I .
FIGURE 23-8: BROWN-OUT RESET TIMING
BVDD - - - - - -+ ‘—l
VDD fe———1
| 35 1
VBGAP = 1.2V
VIRVST / : Typical
l
Enable Internal Reference Voltage | :
| |
Internal Reference Voltage stable - 36 _.|

TABLE 23-7: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER
AND BROWN-OUT RESET REQUIREMENTS
Pa’\rlgm. Symbol Characteristic Min Typ Max Units Conditions
30 TmcL  |MCLR Pulse Width (low) — — s
31 TwDT Watchdog Timer Time-out Period (No 18 33 ms
Postscaler)
32 TosT Oscillation Start-up Timer Period 1024 Tosc | — | 1024 Tosc — |Tosc = OSCL1 period
33 TPwRT  |Power up Timer Period 28 72 132 ms
34 TIOZ I/0 high impedance from MCLR Low — 2 — us
or Watchdog Timer Reset
35 TBOR Brown-out Reset Pulse Width 200 — — us | VDD < BvDD (see D005)
36 TIvRST | Time for Internal Reference — 20 500 us
Voltage to become stable
37 TLvD Low Voltage Detect Pulse Width 200 — — us | VDD < VLVD (see D420)
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

e Product Support — Data sheets and errata,
application notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

» General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

» Local Sales Office

« Field Application Engineer (FAE)

» Technical Support

Customers  should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical supportis available through the web site
at: http://microchip.com/support
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