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PIC18FXX39

TABLE 1-2: PIC18F2X39 PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number | pjn | pyffer .
Pin Name Description
DIP | soic | Type| Type
PORTB is a hi-directional 1/0 port. PORTB can be software
programmed for internal weak pull-ups on all inputs.
RBO/INTO 21 21
RBO /0 TTL Digital 1/O.
INTO | ST External interrupt O.
RB1/INT1 22 22
RB1 /0 TTL Digital 1/0.
INT1 I ST External interrupt 1.
RB2/INT2 23 23
RB2 /0 TTL Digital 1/O.
INT2 | ST External interrupt 2.
RB3 24 24 /0 TTL Digital 1/O.
RB4 25 25 lfe} TTL Digital I/O.
Interrupt-on-change pin.
RB5/PGM 26 26
RB5 /0 TTL Digital I/O. Interrupt-on-change pin.
PGM /0 ST Low Voltage ICSP programming enable pin.
RB6/PGC 27 27
RB6 /0 TTL Digital I/O. Interrupt-on-change pin.
PGC /0 ST In-Circuit Debugger and ICSP programming clock pin.
RB7/PGD 28 28
RB7 /0 TTL Digital I/O. Interrupt-on-change pin.
PGD /0 ST In-Circuit Debugger and ICSP programming data pin.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels I = Input
O = Output P = Power
OD = Open Drain (no P diode to VDD)

DS30485B-page 12 Preliminary © 2002-2013 Microchip Technology Inc.



PIC18FXX39

TABLE 1-2: PIC18F2X39 PINOUT I/O DESCRIPTIONS (CONTINUED)
Pin Number | p:
Pin Name _I_Pm B_)ruffer Description
DIP | SOIC | 'YPE ype
PORTC is a bi-directional I/O port.
RCO/T13CKI 11 11
RCO /10 ST Digital I/0.
T13CKI I ST Timerl/Timer3 external clock input.
RC3/SCK/SCL 14 14
RC3 /10 ST Digital 1/0.
SCK /0 ST Synchronous serial clock input/output for SPI mode.
SCL /0 ST Synchronous serial clock input/output for 12C mode.
RC4/SDI/SDA 15 15
RC4 110 ST Digital I/O.
SDI | ST SPI Data in.
SDA /O ST 12C Data I/0.
RC5/SDO 16 16
RC5 /0 ST Digital I/O.
SDO (0] — SPI Data out.
RC6/TX/CK 17 17
RC6 /0 ST Digital I/O.
TX (0] — USART Asynchronous Transmit.
CK 1/0 ST USART Synchronous Clock (see related RX/DT).
RC7/RX/IDT 18 18
RC7 /0 ST Digital I/O.
RX | ST USART Asynchronous Receive.
DT /0 ST USART Synchronous Data (see related TX/CK).
PWM1 13 13 (0] — PWM Channel 1 (motor control) output.
PWM2 12 12 (0] — PWM Channel 2 (motor control) output.
Vss 8,19 8,19 P — Ground reference for logic and 1/O pins.
VDD 20 20 P — Positive supply for logic and 1/O pins.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels I = Input
O = Output P = Power
OD = Open Drain (no P diode to VDD)
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PIC18FXX39

TABLE 1-3: PIC18F4X39 PINOUT I/O DESCRIPTIONS (CONTINUED)
Pin Number ;
Pin Name _I_Pm BTuffer Description
DIP | QFN | TQFP | 'YPe | lype
PORTE is a bi-directional 1/0O port.
REO/RD/ANS 8 25 | 25 | 1O
REO ST Digital 1/0.
RD TTL Read control for parallel slave port
(see also WR and CS pins).
AN5 Analog Analog input 5.
RE1/WR/ANG 9 26 | 26 | 1O
RE1 ST Digital I/O.
WR TTL Write control for parallel slave port
(see CS and RD pins).
ANG6 Analog Analog input 6.
RE2/CS/AN7 10 | 27 27 | 10
RE2 ST Digital I/O.
Cs TTL Chip Select control for parallel slave port
(see related RD and WR).
AN7 Analog Analog input 7.
Vss 12,31( 6,31 | 6,29 P — Ground reference for logic and I/O pins.
VDD 11,32|7,28,| 7,28 P — Positive supply for logic and 1/O pins.
29
AVss — 30 — P — Ground reference for analog modules.
AVDD — 8 — P — Positive supply for analog modules.
NC — 13 |12,13,| — — These pins should be left unconnected.
33,34
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels | = Input
O = Output P = Power
OD = Open Drain (no P diode to VDD)
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PIC18FXX39

TABLE 4-1: SPECIAL FUNCTION REGISTER MAP

Address Name Address Name Address Name Address Name
FFFh TOSU FDFh INDF2®) FBFh | CCPR1H FOFh IPR1
FFEh TOSH FDEh | POSTINC2() FBEh | CCPRIL" FO9Eh PIR1
FFDh TOSL FDDh | POSTDEC2(®) FBDh | CCP1CON" F9Dh PIE1
FFCh STKPTR FDCh | PREINC2( FBCh | CCPR2H F9Ch —
FFBh PCLATU FDBh | PLUSW20) FBBh | CCPR2L F9Bh —
FFAh PCLATH FDAh FSR2H FBAh | CCP2CON" F9Ah —
FF9h PCL FDSh FSR2L FBYh — F99h —
FF8h | TBLPTRU FD8h STATUS FB8h — F98h —
FF7h | TBLPTRH FD7h TMROH FB7h — F97h —
FF6h | TBLPTRL FD6h TMROL FB6h — F96h | TRISE®
FF5h TABLAT FD5h TOCON FB5h — F95h | TRISD®
FF4h PRODH FD4h — FB4h — F94h | TRISC®
FF3h PRODL FD3h | OSCCON" FB3h TMR3H F93h TRISB
FF2h INTCON FD2h LVDCON FB2h TMR3L F92h TRISA
FFlh | INTCON2 FDlh | WDTCON FB1h T3CON F91h —
FFOh | INTCON3 FDOh RCON FBOh — F90h —
FEFh INDFO®) FCFh TMR1H FAFh SPBRG F8Fh —
FEEh | POSTINCO® FCEh TMR1L FAEh RCREG F8Eh —
FEDh | POSTDECO0®) FCDh T1CON FADh TXREG F8Dh | LATE®
FECh | PREINCO® FCCh TMR2" FACh TXSTA F8ch | LATD®@
FEBh | PLUSWO®) FCBh PR2" FABh RCSTA F8Bh | LATC@
FEAh FSROH FCAh T2CON" FAAh — F8Ah LATB
FE9h FSROL FCOh SSPBUF FA9h EEADR F89h LATA
FE8h WREG FC8h SSPADD FA8h | EEDATA F88h —
FE7h INDF1®) FC7h SSPSTAT FA7h | EECON2 F87h —
FE6h | POSTINC1(® FCéh | SSPCON1 FA6h | EECON1 F86h —
FE5h | POSTDEC1®) FC5h | SSPCON2 FA5h — F85h —
FE4h | PREINC1® FC4h ADRESH FA4h — F84h | PORTE®
FE3h | PLUSW1®) FC3h ADRESL FA3h — F83h | PORTD®
FE2h FSR1H FC2h ADCONO FA2h IPR2 F82h | PORTC®
FE1h FSRIL FC1h ADCON1 FAlh PIR2 F8lh | PORTB
FEOh BSR FCOh — FAOh PIE2 F80h | PORTA

* These registers are retained to maintain compatibility with PIC18FXX2 devices; however, one or more bits
are reserved in PIC18FXX39 devices. Users should not alter the values of these bits.
Note 1: Unimplemented registers are read as ‘0’.
2: This register is not available on PIC18F2X39 devices.
3: This is not a physical register.
4: Bits 1 and 2 are reserved; users should not alter their values.
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PIC18FXX39

5.3 Reading the FLASH Program
Memory

The TBLRD instruction is used to retrieve data from pro-

gram memory and place into data RAM. Table Reads

from program memory are performed one byte at a
time.

FIGURE 5-4:

TBLPTR points to a byte address in program space.
Executing TBLRD places the byte pointed to into
TABLAT. In addition, TBLPTR can be modified
automatically for the next Table Read operation.

The internal program memory is typically organized by
words. The Least Significant bit of the address selects
between the high and low bytes of the word. Figure 5-4
shows the interface between the internal program
memory and the TABLAT.

READS FROM FLASH PROGRAM MEMORY

(Even Byte Address)

Program Memory

(Odd Byte Address)

Instruction Register

(IR — FETCH

TBLPTR = xxxxx1 TBLPTR = xxxxx0

TABLAT
Read Register

TBLRD ——

EXAMPLE 5-1: READING A FLASH PROGRAM MEMORY WORD
MOVLW CODE_ADDR_UPPER ; Load TBLPTR with the base
MOVWF TBLPTRU ; address of the word

MOVLW CODE ADDR_HIGH
MOVWF TBLPTRH
MOVLW CODE_ADDR_LOW
MOVWF TBLPTRL

MOVWF WORD_ODD

READ WORD
TBLRD*+ ; read into TABLAT and increment
MOVF TABLAT, W ; get data
MOVWF WORD_EVEN
TBLRD*+ ; read into TABLAT and increment
MOVF TABLAT, W ; get data

© 2002-2013 Microchip Technology Inc.
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PIC18FXX39

5.5 Writing to FLASH Program
Memory

The minimum programming block is 4 words or 8 bytes.
Word or byte programming is not supported.

Table Writes are used internally to load the holding reg-
isters needed to program the FLASH memory. There
are 8 holding registers used by the Table Writes for
programming.

Since the Table Latch (TABLAT) is only a single byte,
the TBLWT instruction has to be executed 8 times for
each programming operation. All of the Table Write

operations will essentially be short writes, because only
the holding registers are written. At the end of updating
8 registers, the EECONL1 register must be written to, to
start the programming operation with a long write.

The long write is necessary for programming the inter-
nal FLASH. Instruction execution is halted while in a
long write cycle. The long write will be terminated by
the internal programming timer.

The EEPROM on-chip timer controls the write time.
The write/erase voltages are generated by an on-chip
charge pump rated to operate over the voltage range of
the device for byte or word operations.

FIGURE 5-5: TABLE WRITES TO FLASH PROGRAM MEMORY

Write Register

TABLAT

e 00
8 8 8 8
TBLPTR = xxxxx0 TBLPTR = xxxxx1 TBLPTR = xxxxx2 TBLPTR = xxxxx7
Holding Register | 4 Holding Register | { Holding Register | e o e { Holding Register |

Program Memory

5.5.1 FLASH PROGRAM MEMORY WRITE
SEQUENCE

The sequence of events for programming an internal
program memory location should be:

1. Read 64 bytes into RAM.

Update data values in RAM as necessary.

Load Table Pointer with address being erased.
Do the row erase procedure.

Load Table Pointer with address of first byte
being written.

6. Write the first 8 bytes into the holding registers
with auto-increment (TBLWT*+ Or TBLWT+*).

7. Set EEPGD bit to point to program memory,
clear the CFGS bit to access program memory,
and set WREN to enable byte writes.

8. Disable interrupts.

9. Write 55h to EECON2.

a s~ wbd

10. Write AAh to EECON2.
11. Set the WR bit. This will begin the write cycle.

12. The CPU will stall for duration of the write (about
2 ms using internal timer).

13. Re-enable interrupts.

14. Repeat steps 6-14 seven times, to write
64 bytes.

15. Verify the memory (Table Read).

This procedure will require about 18 ms to update one

row of 64 bytes of memory. An example of the required

code is given in Example 5-3.

Note:  Before setting the WR bit, the table pointer
address needs to be within the intended
address range of the 8 bytes in the holding
registers.

© 2002-2013 Microchip Technology Inc. Prel
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9.0 I/OPORTS

Depending on the device selected, there are either
three or five ports available. Some pins of the I/O ports
are multiplexed with an alternate function from the
peripheral features on the device. In general, when a
peripheral is enabled, that pin may not be used as a
general purpose /O pin.

Each port has three registers for its operation. These
registers are:

* TRIS register (data direction register)

» PORT register (reads the levels on the pins of the
device)

» LAT register (output latch)

The data latch (LAT register) is useful for read-modify-
write operations on the value that the 1/0O pins are
driving.

9.1 PORTA, TRISA and LATA
Registers

PORTA is a 7-bit wide, bi-directional port. The corre-
sponding Data Direction register is TRISA. Setting a
TRISA bit (= 1) will make the corresponding PORTA pin
an input (i.e., put the corresponding output driver in a
High Impedance mode). Clearing a TRISA bit (= 0) will
make the corresponding PORTA pin an output (i.e., put
the contents of the output latch on the selected pin).

Reading the PORTA register reads the status of the
pins, whereas writing to it will write to the port latch.

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

The RA4 pin is multiplexed with the Timer0 module
clock input to become the RA4/TOCKI pin. The RA4/
TOCKI pin is a Schmitt Trigger input and an open drain
output. All other RA port pins have TTL input levels and
full CMOS output drivers.

The other PORTA pins are multiplexed with analog
inputs and the analog VREF+ and VREF- inputs. The
operation of each pin is selected by clearing/setting the
control bits in the ADCONL1 register (A/D Control
Registerl).

EXAMPLE 9-1: INITIALIZING PORTA

CLRF PORTA Initialize PORTA by
clearing output
data latches
CLRF LATA ; Alternate method

; to clear output

; data latches
MOVLW 0x07 Configure A/D
MOVWF ADCON1 ; for digital inputs
MOVLW O0xCF Value used to
initialize data
direction
Set RA<3:0> as inputs
; RA<5:4> as outputs

MOVWF TRISA

FIGURE 9-1: BLOCK DIAGRAM OF

RA3:RAO0AND RA5PINS

Note: On a Power-on Reset, RA5 and RA3:RAO
are configured as analog inputs and read
as ‘0. RA6 and RA4 are configured as

RD LATA

Data
Bus

D Q
WR LATA VDD

or

PORTA =

SRR poa Ty
Data Latch

»— D Q J N 1/0 pin®)
WR TRISA —
—At cK L Q Vss
Analog
TRIS Latch Input
Mode
L
RD TRISA TTL
Input
| Buffer
Q D -

EN
RD PORTA {>O

S Input (RA5 only)

&l

A

To A/D Converter and LVD Modules

Note 1: I/O pins have protection diodes to VbD and Vss.

digital inputs.

The TRISA register controls the direction of the RA
pins, even when they are being used as analog inputs.
The user must ensure the bits in the TRISA register are
maintained set when using them as analog inputs.

© 2002-2013 Microchip Technology Inc.
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REGISTER 9-1:

bit 7

bit 6

bit 5

bit 4

bit 3
bit 2

bit 1

bit 0

TRISE REGISTER

R-0 R-0 R/W-0 R/W-0 uU-0 R/W-1 R/W-1 R/W-1
IBF OBF IBOV PSPMODE = TRISE2 | TRISE1l | TRISEO
bit 7 bit 0

IBF: Input Buffer Full Status bit

1 = A word has been received and waiting to be read by the CPU

0 = No word has been received
OBF: Output Buffer Full Status bit

1 = The output buffer still holds a previously written word

0 = The output buffer has been read

IBOV: Input Buffer Overflow Detect bit (in Microprocessor mode)
1 = A write occurred when a previously input word has not been read

(must be cleared in software)
0 = No overflow occurred
PSPMODE: Parallel Slave Port Mode Select bit
1 = Parallel Slave Port mode
0 = General Purpose 1/0 mode
Unimplemented: Read as 'O’
TRISE2: RE2 Direction Control bit
1 = Input
0 = Output
TRISE1: RE1 Direction Control bit
1 = Input
0 = Output
TRISEO: REO Direction Control bit
1 = Input
0 = Output

Legend:
R = Readable bit W = Writable bit
- n = Value at POR ‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared X = Bit is unknown

DS30485B-page 94
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PIC18FXX39

FIGURE 9-12: PARALLEL SLAVE PORT READ WAVEFORMS

QL | @ | @ | Q4 . Q1 | @ | Q3 | o4 Q1 Q2 | Q3 | 4

PORTD<7:0> I ) i
BF . \ |

oo T \
pSPIE | \’/

TABLE 9-11: REGISTERS ASSOCIATED WITH PARALLEL SLAVE PORT

. . . . . . . . Value on Value on

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 POR BOR All Other

' RESETS
PORTD | Port Data Latch when written; Port pins when read XXXX XXXX | uuuu uuuu
LATD LATD Data Output bits XXXX XXXX | uuuu uuuu
TRISD PORTD Data Direction bits 1111 1111 | 1111 1111
PORTE — — — — — RE2 RE1 REO ---- -000 | ---- -000
LATE — — — — — LATE Data Output bits ---- -XXX | ---- -uuu
TRISE IBF OBF IBOV | PSPMODE — PORTE Data Direction bits 0000 -111 | 0000 -111
INTCON GIE/ PEIE/ | TMROIF INTOIE RBIE | TMROIF | INTOIF RBIF 0000 000x | 0000 000u

GIEH GIEL

PIR1 PSPIF ADIF RCIF TXIF SSPIF — TMR2IF | TMR1IF | 0000 0000 | 0000 0000
PIE1 PSPIE ADIE RCIE TXIE SSPIE — TMR2IE | TMR1IE | 0000 0000 | 0000 0000
IPR1 PSPIP ADIP RCIP TXIP SSPIP — TMR2IP | TMR1IP | 0000 0000 | 0000 0000
ADCON1 | ADFM | ADCS2 — — PCFG3 | PCFG2 | PCFG1 PCFGO | 00-- 0000 | 00-- 0000

Legend: x =unknown, u = unchanged, - = unimplemented, read as '0'. Shaded cells are not used by the Parallel Slave Port.
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REGISTER 16-5:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

SSPCON2: MSSP CONTROL REGISTER 2 (I°C MODE)

RWO RW-0  RWO RWO RWO RWO0 RWO0 RMWO
GCEN | ACKSTAT | ACKDT | ACKEN | RCEN | PEN | RSEN | SEN
bit 7 bit 0

GCEN: General Call Enable bit (Slave mode only)
1 = Enable interrupt when a general call address (0000h) is received in the SSPSR
0 = General call address disabled
ACKSTAT: Acknowledge Status bit (Master Transmit mode only)
1 = Acknowledge was not received from slave
0 = Acknowledge was received from slave
ACKDT: Acknowledge Data bit (Master Receive mode only)
1 = Not Acknowledge
0 = Acknowledge
Note: Value that will be transmitted when the user initiates an Acknowledge sequence at
the end of a receive.
ACKEN: Acknowledge Sequence Enable bit (Master Receive mode only)
1 = Initiate Acknowledge sequence on SDA and SCL pins, and transmit ACKDT data bit.
Automatically cleared by hardware.
0 = Acknowledge sequence IDLE
RCEN: Receive Enable bit (Master mode only)
1 = Enables Receive mode for 1°C
0 = Receive IDLE
PEN: STOP Condition Enable bit (Master mode only)
1 = Initiate STOP condition on SDA and SCL pins. Automatically cleared by hardware.
0 = STOP condition IDLE
RSEN: Repeated START Condition Enabled bit (Master mode only)
1 = Initiate Repeated START condition on SDA and SCL pins.
Automatically cleared by hardware.
0 = Repeated START condition IDLE
SEN: START Condition Enabled/Stretch Enabled bit
In Master mode:
1 = Initiate START condition on SDA and SCL pins. Automatically cleared by hardware.
0 = START condition IDLE
In Slave mode:
1 = Clock stretching is enabled for both Slave Transmit and Slave Receive (stretch enabled)
0 = Clock stretching is enabled for slave transmit only (Legacy mode)

Note:  For bits ACKEN, RCEN, PEN, RSEN, SEN: If the I2C module is not in the IDLE
mode, this bit may not be set (no spooling) and the SSPBUF may not be written (or
writes to the SSPBUF are disabled).

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
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17.3.2 USART SYNCHRONOUS MASTER 4. If interrupts are desired, set enable bit RCIE.
RECEPTION 5. If 9-bit reception is desired, set bit RX9.

Once Synchronous mode is selected, reception is 6. If a single reception is required, set bit SREN.

enabled by setting either enable bit SREN For continuous reception, set bit CREN.

(RCSTA<5>), or enable bit CREN (RCSTA<4>). Data is 7. Interrupt flag bit RCIF will be set when reception

sampled on the RC7/RX/DT pin on the falling edge of is complete and an interrupt will be generated if

the clock. If enable bit SREN is set, only a single word the enable bit RCIE was set.

is received. If enable bit CREN is set, the reception is 8. Read the RCSTA register to get the ninth bit (if

continuous until CREN is cleared. If both bits are set, enabled) and determine if any error occurred

then CREN takes precedence. during reception.

To set up aSynchronous Master Reception: 9. Read the 8-bit received data by reading the

1. Initialize the SPBRG register for the appropriate RCREG register.

baud rate (Section 17.1). 10. If_any error occurred, clear the error by clearing
. bit CREN.
2. Enable the synchronous master serial port by o
setting bits SYNC, SPEN and CSRC. 11. If_us_lng interrupts, ensure that the GIE and PEIE
bits in the INTCON register (INTCON<7:6>) are

3. Ensure bits CREN and SREN are clear. set

TABLE 17-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER RECEPTION

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

INTCON GIE/ PEIE/ | TMROIE | INTOIE | RBIE | TMROIF | INTOIF RBIF 0000 000x | 0000 000u

GIEH GIEL

PIR1 PSPIFD | ADIF RCIF TXIF | SSPIF — TMR2IF | TMR1IF | 0000 0000 | 0000 0000
PIE1 PSPIE® | ADIE RCIE TXIE | SSPIE — TMR2IE | TMR1IE | 0000 0000 | 0000 0000
IPR1 PsSPIPM | ADIP RCIP TXIP | SSPIP — TMR2IP | TMR1IP | 0000 0000 | 0000 0000
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR RX9D | 0000 -00x [ 0000 -00x
RCREG |USART Receive Register 0000 0000|0000 0000
TXSTA | CSRC | TX9 | TXEN | SYNC| — |BRGH | TRMT | TX9D |0000 -010|0000 -010
SPBRG |Baud Rate Generator Register 0000 0000 | 0000 0000

Legend: x = unknown, - = unimplemented, read as '0'. Shaded cells are not used for Synchronous Master Reception.
Note 1: The PSPIF, PSPIE and PSPIP bits are reserved on the PIC18F2X39 devices; always maintain these bits clear.

FIGURE 17-8: SYNCHRONOUS RECEPTION (MASTER MODE, SREN)

o2fesfes|er] ozfes]od ot ozfesfs oz asfod oz osfos| ax ozesfosfer]ezfesfesforfezfesfestor oz asfes orfozles| e or| ozfesfos

RC7/RX/DT pin L Xwio it X T bie Y ibia X bita X bits X bite X bit7 Z Z

RC6/TX/CK pin T S S B e B S S O S R : Z

Write to !

bit SREN ~ LJ
SREN bit —— ' - ! .
CRENbit : : : : . . . . . o
RCIF bit : : : : : Z Z Z 5 . L
(Interrupt) . . . . . . . . . . [' :
Read Z Z Z Z Z . . . Z Z Z
RXREG f f f f f . . . . . .

Note:  Timing diagram demonstrates Sync Master mode with bit SREN = '1' and bit BRGH ="0".
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17.4.2 USART SYNCHRONOUS SLAVE To set up a Synchronous Slave Reception:
RECEPTION 1. Enable the synchronous master serial port by
The operation of the Synchronous Master and Slave éest?:zng bits SYNC and SPEN and clearing bit

modes is identical, except in the case of the SLEEP

mode and bit SREN, which is a “don't care” in Slave 2. If interrupts are desired, set enable bit RCIE.
mode. 3. If 9-bit reception is desired, set bit RX9.

If receive is enabled by setting bit CREN prior to the 4. To enable reception, set enable bit CREN.
SLEEP instruction, then a word may be received during 5. Flag bit RCIF will be set when reception is com-
SLEEP. On completely receiving the word, the RSR plete. An interrupt will be generated if enable bit
register will transfer the data to the RCREG register, RCIE was set.

and if enable bit RCIE bit is set, the interrupt generated 6. Read the RCSTA register to get the ninth bit (if
will wake the Chlp from SLEEP. If the global interrupt is enab|ed) and determine if any error occurred
enabled, the program will branch to the interrupt vector. during reception.

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

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

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

TABLE 17-11: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE RECEPTION

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

INTCON | GIE/ | PEIE/ |TMROIE | INTOIE | RBIE |TMROIF| INTOIF | RBIF |0000 000x|0000 000u

GIEH GIEL

PIR1 PsPIF® | ADIF RCIF TXIF SSPIF — TMR2IF | TMR1IF | 0000 0000|0000 0000
PIE1 PSPIE® | ADIE RCIE TXIE | SSPIE — TMR2IE | TMR1IE | 0000 0000|0000 0000
IPR1 psPiP® | ADIP RCIP TXIP | SSPIP — TMR2IP | TMR1IP [ 0000 0000|0000 0000
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D |0000 -00x|0000 -00x
RCREG |USART Receive Register 0000 0000|0000 0000
TXSTA | cSRC | TX9 | TXEN | sSYNC| — [ BRGH | TRMT | TX9D [o0000 -010|0000 -010
SPBRG |Baud Rate Generator Register 0000 0000|0000 0000

Legend: x = unknown, - = unimplemented, read as '0'.
Shaded cells are not used for Synchronous Slave Reception.

Note 1: The PSPIF, PSPIE and PSPIP bits are reserved on the PIC18F2X39 devices; always maintain these bits
clear.
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The analog reference voltage is software selectable to
either the device’s positive and negative supply voltage
(VDD and Vss), or the voltage level on the RA3/AN3/
VREF+ pin and RA2/AN2/VREF- pin.

The A/D converter has a unique feature of being able
to operate while the device is in SLEEP mode. To oper-
ate in SLEEP, the A/D conversion clock must be
derived from the A/D’s internal RC oscillator.

The output of the sample and hold is the input into the
converter, which generates the result via successive
approximation.

A device RESET forces all registers to their RESET
state. This forces the A/D module to be turned off and
any conversion is aborted.

Each port pin associated with the A/D converter can be
configured as an analog input (RA3 can also be a
voltage reference) or as a digital 1/0.

The ADRESH and ADRESL registers contain the result
of the A/D conversion. When the A/D conversion is
complete, the result is loaded into the ADRESH/
ADRESL registers, the GO/DONE bit (ADCON0<2>) is
cleared, and A/D interrupt flag bit, ADIF is set. The block
diagram of the A/D module is shown in Figure 18-1.

FIGURE 18-1: A/D BLOCK DIAGRAM
CHS<2:0>
111 ANT*
\o——[llo g AN6*
E \OL—@ ANG*
O—*—{loo : % AN4
VAIN : :
(Input Voltage) : NSELELIP »—{X AN3
Z 010 .
10-bit - \o—ﬁa—[g AN2
Converter Z :
A/D . \o 001 . % ANL
PCFG<3:0> : \O 000 :
I ver %ANO
[ VREF+ ' o—
I REF Lo o
| Reference ' '
Voltage X o
| VREF- Lo !
L - — ' |
Lo 1
Vss
* These channels are implemented only on the PIC18F4X39 devices.
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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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20.2 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
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FIGURE 20-5: EXTERNAL BLOCK TABLE READ (EBTRn) DISALLOWED
Register Values Program Memory Configuration Bit Settings
000000h
WRTB,EBTRB =11
0001FFh
000200h
TBLPTR = 000FFF
WRTO,EBTRO =10
001FFFh
002000h
PC = 002FFE TBLRD * WRT1,EBTR1 =11
003FFFh
004000h
WRT2,EBTR2 =11
005FFFh

Results: All Table Reads from external blocks to Blockn are disabled whenever EBTRn = 0.
TABLAT register returns a value of ‘0.

FIGURE 20-6: EXTERNAL BLOCK TABLE READ (EBTRn) ALLOWED
Register Values Program Memory Configuration Bit Settings
000000h
WRTB,EBTRB =11
0001FFh
000200h
PC = 001FFE TBLRD * 001FFFh
002000h
WRT1,EBTR1 =11
003FFFh
004000h
WRT2,EBTR2 =11
005FFFh

Results: Table Reads permitted within Blockn, even when EBTRBn = 0.
TABLAT register returns the value of the data at the location TBLPTR.
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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
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