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PIC18FXX39

TABLE 3-3: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)
MCLR Resets
Register Applicable Devices Power-on Reset, WDT Reset. Wake-up via WDT
Brown-out Reset RESET Instruction or Interrupt
Stack Resets

FSR1H 2439 | 4439 | 2539 | 4539 ---- XXXX ---- uuuu ---- uuuu
FSR1L 2439 | 4439 | 2539 | 4539 XXXX KXXX uuuu uuuu uuuu uuuu
BSR 2439 | 4439 | 2539 | 4539 ---- 0000 ---- 0000 ---- uuuu
INDF2 2439 | 4439 | 2539 | 4539 N/A N/A N/A
POSTINC2 | 2439 | 4439|2539 |4539 N/A N/A N/A
POSTDEC2 | 2439|4439 | 2539|4539 N/A N/A N/A
PREINC2 2439 | 4439 | 2539 | 4539 N/A N/A N/A
PLUSW2 2439 | 4439 | 2539 | 4539 N/A N/A N/A
FSR2H 2439 | 4439 | 2539 | 4539 ---- XXXX ---- uuuu ---- uuuu
FSR2L 2439 | 4439 | 2539 | 4539 XXXX KXXX uuuu uuuu uuuu uuuu
STATUS 2439 | 4439 | 2539 | 4539 ---X XXXX ---u uuuu ---u uuuu
TMROH 2439 | 4439 | 2539 | 4539 0000 0000 uuuu uuuu uuuu uuuu
TMROL 2439 | 4439 | 2539 | 4539 XXXX KXXX uuuu uuuu uuuu uuuu
TOCON 2439 | 4439 | 2539 | 4539 1111 1111 1111 1111 uuuu uuuu
OSCCON" 2439|4439 (2539|4539 « ---- --- [ [ u
LVDCON 2439 | 4439 | 2539 | 4539 --00 0101 --00 0101 --uu uuuu
WDTCON 2439|4439 (2539|4539 « ---- --- o | ---- --- o | ---- --- u
RCON®) 2439 | 4439 | 2539 | 4539 0--q 1lqq 0--g gquu u--u gquu
TMR1H 2439 | 4439 | 2539 | 4539 XXXX KXXX uuuu uuuu uuuu uuuu
TMR1L 2439 | 4439 | 2539 | 4539 XXXX XXXX uuuu uuuu uuuu uuuu
T1CON 2439 | 4439 | 2539 | 4539 0-00 0000 u-uu uuuu u-uu uuuu
TMR2" 2439 | 4439 | 2539 | 4539 0000 0000 0000 0000 uuuu uuuu
PRZ* 2439 | 4439 | 2539 | 4539 1111 1111 1111 1111 1111 1111
T2CON" 2439 | 4439 | 2539 | 4539 -000 0000 -000 0000 -uuu uuuu
SSPBUF 2439 | 4439 | 2539 | 4539 XXXX KXXX uuuu uuuu uuuu uuuu
SSPADD 2439 | 4439 | 2539 | 4539 0000 0000 0000 0000 uuuu uuuu
SSPSTAT 2439 | 4439 | 2539 | 4539 0000 0000 0000 0000 uuuu uuuu
SSPCON1 2439 | 4439 | 2539 | 4539 0000 0000 0000 0000 uuuu uuuu
SSPCON2 2439|4439 | 2539 | 4539 0000 0000 0000 0000 uuuu uuuu
Legend: u =unchanged, x = unknown, - = unimplemented bit, read as '0', g = value depends on condition.

Shaded cells indicate conditions do not apply for the designated device.
* These registers are retained to maintain compatibility with PIC18FXX2 devices; however, one or more bits
are reserved. Users should not modify the value of these bits. See Section 4.9.2 for details.

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

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

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

4. See Table 3-2 for RESET value for specific condition.

5. Bit 6 of PORTA, LATA, and TRISA are enabled in ECIO and RCIO Oscillator modes only. In all other
Oscillator modes, they are disabled and read ‘0’.

6: Bit 6 of PORTA, LATA and TRISA are not available on all devices. When unimplemented, they are read ‘0'.
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TABLE 4-2: REGISTER FILE SUMMARY (CONTINUED)

File Name | Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 P\SLQ“’EBC(’)”R oze;z';z:
TMROH TimerO Register High Byte 0000 0000 27,101
TMROL TimerO Register Low Byte xxxx xxxx| 27,101
TOCON TMROON TO8BIT TOCS TOSE PSA TOPS2 TOPS1 TOPSO [1111 1111| 27,99
OSCCON" — — — — — — — S (R o 27
LVDCON — — IRVST LVDEN LVDL3 LVDL2 LvDL1 LVDLO |--00 o0101| 27,191
WDTCON — — — — — — — SWDTE |---- --- 0| 27,203
RCON IPEN = = RI TO PD POR BOR |0--1 11qq|25,50,80
TMR1H Timerl Register High Byte xxxx xxxx| 27,103
TMRI1L Timerl Register Low Byte xxxx xxxx| 27,103
T1CON RD16 — T1CKPS1 | TICKPSO — TISYNC | TMRICS | TMRLON [0-00 0000| 27,103
TMR2" * * * * * * * @ 0000 0000| 27
PR2" * * * * * * * * 1111 1111| 27
T2CON" * * * * * * * * -000 0000 27
SSPBUF SSP Receive Buffer/Transmit Register xxxx xxxx| 27,125
SSPADD SSP Address Register in 12C Slave mode. SSP Baud Rate Reload Register in 12C Master mode. 0000 0000| 27,134
SSPSTAT SMP CKE D/A P S RIW UA BF 0000 0000| 27,126
SSPCON1 WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO |0000 0000| 27,127
SSPCON2 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN 0000 0000| 27,137
ADRESH A/D Result Register High Byte xxxx xxxx| 187,188
ADRESL A/D Result Register Low Byte xxxx xxxx| 187,188
ADCONO ADCS1 ADCSO0 CHS2 CHS1 CHSO GO/DONE — ADON 0000 00-0| 28,181
ADCON1 ADFM ADCS2 — — PCFG3 PCFG2 PCFG1 PCFGO |o00-- 0000| 28,182
CCPR1H PWM Registerl High Byte (Read only) xxxx xxxx| 28,124
CCPR1L" * * * * * * * * xXXxXxX xxxx| 28,124
CCP1CON" — — * * * * * * --00 0000 28,124
CCPR2H PWM Register2 High Byte (Read only) xxxx xxxx| 28,124
CCPR2L" * * * * * * * * xxxx xxxx| 28,124
CCP2CON" — — g g e e g e --00 0000| 28,124
TMR3H Timer3 Register High Byte xxxx xxxx| 28,109
TMR3L Timer3 Register Low Byte xxxx xxxx| 28,109
T3CON RD16 — T3CKPS1 | T3CKPSO — T3SYNC | TMR3CS | TMR3ON [0000 0000| 28, 109
SPBRG USART1 Baud Rate Generator 0000 0000| 28,168
RCREG USART1 Receive Register 0000 0000| 28,175,

178
TXREG USART1 Transmit Register 0000 0000| 28,173,
176
TXSTA CSRC TX9 TXEN SYNC — BRGH TRMT TX9D 0000 -010| 28, 166
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x| 28, 167
EEADR Data EEPROM Address Register 0000 0000 28,61,
65
EEDATA Data EEPROM Data Register 0000 0000| 28,65
EECON2 Data EEPROM Control Register 2 (not a physical register) |- oo 28, 61,
65
EECON1 EEPGD | cFes | — | FREE | WRERR | WREN WR RD  |xx-0 x000| 2862

Legend: x =unknown, u = unchanged, - = unimplemented, g = value depends on condition
*

These registers (or individual bits) are retained to maintain compatibility with PIC18FXX2 devices; however, the indicated bits are
reserved in PIC18FXX39 devices. Users should not alter the values of these bits. See Section 4.9.2 for details.
Note 1. RAG6 and associated bits are configured as port pins in RCIO and ECIO Oscillator mode only and read ‘0" in all other Oscillator modes.

2: Bit 21 of the TBLPTRU allows access to the device configuration bits.

3: These registers and bits are reserved on the PIC18F2X39 devices; always maintain these clear.

DS30485B-page 44 Preliminary
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PIC18FXX39

8.2 PIR Registers Note 1: Interrupt flag bits are set when an interrupt

The PIR registers contain the individual flag bits for the
peripheral interrupts. Due to the number of peripheral
interrupt sources, there are two Peripheral Interrupt

condition occurs, regardless of the state of
its corresponding enable bit or the global
enable bit, GIE (INTCON<7>).

Flag registers (PIR1, PIR2). 2: User software should ensure the appropri-

REGISTER 8-4:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2
bit 1

bit 0

ate interrupt flag bits are cleared prior to
enabling an interrupt, and after servicing
that interrupt.

PIR1: PERIPHERAL INTERRUPT REQUEST (FLAG) REGISTER 1

RW-0  RW-0 R-0 R-0 RW-0 U0 RW-0  RMW-0
PSPIFD | ADIF RCIF | TXF [ ssPF | — |7TMR2IF® [ TMRLF
bit 7 bit 0

PSPIF(M: Parallel Slave Port Read/Write Interrupt Flag bit

1 = Aread or a write operation has taken place (must be cleared in software)

0 = No read or write has occurred

ADIF: A/D Converter Interrupt Flag bit

1 = An A/D conversion completed (must be cleared in software)

0 =The A/D conversion is not complete

RCIF: USART Receive Interrupt Flag bit

1 = The USART receive buffer, RCREG, is full (cleared when RCREG is read)

0 = The USART receive buffer is empty

TXIF: USART Transmit Interrupt Flag bit (see Section 17.0 for details on TXIF functionality)
1 =The USART transmit buffer, TXREG, is empty (cleared when TXREG is written)
0 = The USART transmit buffer is full

SSPIF: Master Synchronous Serial Port Interrupt Flag bit

1 = The transmission/reception is complete (must be cleared in software)

0 = Waiting to transmit/receive

Unimplemented: Read as ‘0’

TMR2IF@: TMR2 to PR2 Match Interrupt Flag bit

1 = TMR2 to PR2 match occurred (must be cleared in software)
0 =No TMR2 to PR2 match occurred

TMR1IF: TMR1 Overflow Interrupt Flag bit

1 = TMR1 register overflowed (must be cleared in software)

0 = MR1 register did not overflow

Note 1: This bitis reserved on PIC18F2X39 devices; always maintain this bit clear.
2: This bit is reserved for use by the ProMPT kernel; do not alter its value.

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 74
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PIC18FXX39

TABLE 9-9: PORTE FUNCTIONS

Name Bit# Buffer Type Function

Input/output port pin or analog input or read control input in Parallel
Slave Port mode

REO/AN5/RD bit0 STATL® | For RD (PSP mode):

1 = Not a read operation
0 = Read operation. Reads PORTD register (if chip selected).

Input/output port pin or analog input or write control input in Parallel
Slave Port mode

RE1/AN6/WR bitl sTATLD | For WR (PSP mode):

1 = Not a write operation

0 = Write operation. Writes PORTD register (if chip selected).
Input/output port pin or analog input or chip select control input in
Parallel Slave Port mode

RE2/AN7/CS bit2 sT/TTL® | For CS (PSP mode):

1 = Device is not selected

0 = Device is selected

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 9-10: SUMMARY OF REGISTERS ASSOCIATED WITH PORTE

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

PORTE — — — — — RE2 RE1 REO ---- -000| ---- -000
LATE — — — — — LATE Data Output Register ---- -XXX | ---- -uuu
TRISE IBF OBF IBOV | PSPMODE — PORTE Data Direction bits 0000 -111 | 0000 -111
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 PORTE.

© 2002-2013 Microchip Technology Inc. Preliminary DS30485B-page 95



PIC18FXX39

TABLE 14-2:

ProMPT OUTPUT CHARACTERISTICS FOR VARIOUS V/F CURVES

Motor Type:

Shaded Pole Blower

Rated Voltage: 115v

Full Load Current: 3.5/3.25A

Rated Frequency: 50/60 Hz

Rated Speed: 1570 RPM

Rated Power: 1/10 HP

Measured Measured
Frenggg; (H2) Fre,\giae?]lf:rye((sz) Deviation (%) Output Output MOt(cl)qrpsl\;))eed
Voltage (RMS) Current (A)
Linear V/F Curve (Pre-programmed)
15 14.8 1.3 22.8 1.59 348
18 17.8 1.1 28.2 1.75 445
20 19.8 1.0 335 1.92 505
25 24.7 1.2 42.0 2.08 651
30 29.7 1.0 52.6 2.26 794
35 34.6 11 62.0 2.40 926
40 39.6 1.0 72.3 2.57 1060
45 445 1.1 81.3 2.70 1185
50 49.5 1.0 90.7 2.79 1305
55 54.4 1.1 99.6 2.96 1421
60 59.4 1.0 107.8 3.10 1536
65 64.3 11 112.3 3.26 1565
70 69.3 1.0 111.5 3.53 1450
75 74.2 1.1 111.3 3.69 1070
Pump V/F Curve

15 14.8 1.3 15.0 1.00 35
18 17.8 1.1 18.4 1.10 396
20 19.8 1.0 21.4 1.23 456
25 24.7 1.2 29.5 1.44 602
30 29.7 1.0 36.6 1.60 722
35 34.6 1.1 44.7 1.79 852
40 39.6 1.0 53.9 2.01 979
45 445 1.1 62.9 221 1092
50 49.5 1.0 73.4 2.47 1221
55 54.4 1.1 88.2 2.79 1367
60 59.4 1.0 102.0 3.05 1488
65 64.3 11 108.8 3.25 1538
70 69.3 1.0 108.0 3.50 1385
75 74.3 0.9 109.1 3.58 994
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= 0 (RECEPTION, 10-BIT ADDRESS)
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16.4.4.5 Clock Synchronization and

the CKP bit

If a user clears the CKP bit, the SCL output is forced to
‘0". Setting the CKP bit will not assert the SCL output
low until the SCL output is already sampled low. If the
user attempts to drive SCL low, the CKP bit will not
assert the SCL line until an external I12C master device
has already asserted the SCL line. The SCL output will
remain low until the CKP bit is set, and all other
devices on the 12C bus have de-asserted SCL. This
ensures that a write to the CKP bit will not violate the

minimum high time requirement for SCL (see
Figure 16-12).
FIGURE 16-12: CLOCK SYNCHRONIZATION TIMING
Q1|Q2|Q3|Q4{Q1|Q2|Q3|Q4|{Q1|Q2|Q3|Q4|{Q1|Q2|Q3|Q4|{Q1|Q2|Q3|Q4|Q1|Q2|Q3|Q4(Q1|Q2|Q3|Q4
I I | I I : L I : I I
spA | I DX, | | ! 2 | ol x|
. X L , ! L (C , >< .
| | ] | i ) | A |
| | | o | L |
Sty i — | \ | pooo-- o (—
| I Lo | ' I (G- | | |
| I | | Master device _+ | ” | I
CKP |’\ asserts clock I/
| | |\ . —5 ] I /o |
| | I | | Master device | o |
| de-asserts clock I
WR | I | | | | o |
SSPCON | /—\ | L | AN |
| I b | | | | |
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FIGURE 16-27: BUS COLLISION DURING START CONDITION (SCL = 0)

SDA=0,SCL=1

l+— TBrG —*¢— TBrRG —

SDA \
scL Set SEN, enable START N
sequence if SDA=1,SCL=1 >
l T— SCL =0 before SDA =0,

SEN bus collision occurs. Set BCLIF.

SCL = 0 before BRG time-out, _l
bus collision occurs. Set BCLIF.

BCLIF | \;

T_ Interrupt cleared

in software
s 0 0
SSPIF O ‘0

FIGURE 16-28: BRG RESET DUE TO SDA ARBITRATION DURING START CONDITION

SDA=0,SCL=1

l SetS i Set SSPIF
Less than TBRG —» —
| o e

SDA  SDA pulled low by other m:aster. | I |
Reset BRG and assert SDA- i

I
| : |
T\
I 1
! |
|
|

1 SCL pulled low after BRG

SEN | Time-out
Set SEN, enable START
sequence if SDA=1,SCL=1
BCLIF | | 0
| |
| |
| |
S |
|
|
SSPIF 1 —
SDA=0,SCL=1 Interrupts cleared
Set SSPIF — in software
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17.2.2 USART ASYNCHRONOUS
RECEIVER

The receiver block diagram is shown in Figure 17-4.
The data is received on the RC7/RX/DT pin and drives
the data recovery block. The data recovery block is
actually a high speed shifter operating at x16 times the
baud rate, whereas the main receive serial shifter oper-
ates at the bit rate or at Fosc. This mode would
typically be used in RS-232 systems.

To set up an Asynchronous Reception:

1. Initialize the SPBRG register for the appropriate
baud rate. If a high speed baud rate is desired,
set bit BRGH (Section 17.1).

2. Enable the asynchronous serial port by clearing

bit SYNC and setting bit SPEN.

If interrupts are desired, set enable bit RCIE.

If 9-bit reception is desired, set bit RX9.

Enable the reception by setting bit CREN.

Flag bit RCIF will be set when reception is com-

plete and an interrupt will be generated if enable

bit RCIE was set.

7. Read the RCSTA register to get the ninth bit (if
enabled) and determine if any error occurred
during reception.

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

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

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

S

17.2.3 SETTING UP 9-BIT MODE WITH
ADDRESS DETECT

This mode would typically be used in RS-485 systems.
To set up an Asynchronous Reception with Address
Detect Enable:

1. Initialize the SPBRG register for the appropriate
baud rate. If a high speed baud rate is required,
set the BRGH bit.

2. Enable the asynchronous serial port by clearing
the SYNC bit and setting the SPEN bit.

3. If interrupts are required, set the RCEN bit and

select the desired priority level with the RCIP bit.

Set the RX9 bit to enable 9-bit reception.

Set the ADDEN bit to enable address detect.

Enable reception by setting the CREN bit.

The RCIF bit will be set when reception is com-

plete. The interrupt will be acknowledged if the

RCIE and GIE bits are set.

8. Read the RCSTA register to determine if any
error occurred during reception, as well as read
bit 9 of data (if applicable).

9. Read RCREG to determine if the device is being
addressed.

10. If any error occurred, clear the CREN bit.

11. If the device has been addressed, clear the
ADDEN bit to allow all received data into the
receive buffer and interrupt the CPU.

N o g s

set.
FIGURE 17-4: USART RECEIVE BLOCK DIAGRAM
CREN | OERR | FERR
x64 Baud Rate CLK T T
+ 64 ©Msb RSRRegister  Lsh -
SPBRG —— or
=16 STOP 7| eee |1 | O0|[START|:
" Baud Rate Generator
RX9
RC7/RX/IDT
Pin Buffer Data
XI and Control Recovery
RX9D RCREG Register
FIFO
SPEN
8
Interrupt RCIF —‘mus
RCIE
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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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BTFSC Bit Test File, Skip if Clear
Syntax: [label] BTFSC f,b[,a]
Operands: 0<f<255
0<b<7
a e[0,1]
Operation: skip if (f<b>) =0
Status Affected:  None
Encoding: ‘ 1011 | bbba | ffEff ‘ ffff |
Description: If bit 'b" in register 'f' is 0, then the
next instruction is skipped.
If bit 'b" is 0, then the next instruction
fetched during the current instruction
execution is discarded, and a NOP is
executed instead, making this a two-
cycle instruction. If ‘a’ is 0, the
Access Bank will be selected, over-
riding the BSR value. If ‘a’ = 1, then
the bank will be selected as per the
BSR value (default).
Words: 1
Cycles: 1(2)
Note: 3 cycles if skip and followed
by a 2-word instruction.
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Data No
register 'f' operation
If skip:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation

If skip and followed by 2-word instruction:

Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
No No No No
operation operation operation operation
Example: HERE BTFSC FLAG, 1, O
FALSE
TRUE

Before Instruction

BTFSS Bit Test File, Skip if Set
Syntax: [label] BTFSS f,b[,a]
Operands: 0<f<255
0<b<7
a e[0,1]
Operation: skip if (f<b>) = 1
Status Affected:  None
Encoding: ‘ 1010 | bbba ‘ ffff | ffff ‘
Description: If bit 'b" in register 'f' is 1, then the
next instruction is skipped.
If bit 'b" is 1, then the next instruction
fetched during the current instruc-
tion execution, is discarded and a
NOP is executed instead, making this
a two-cycle instruction. If ‘a’ is 0, the
Access Bank will be selected, over-
riding the BSR value. If ‘a’ = 1, then
the bank will be selected as per the
BSR value (default).
Words: 1
Cycles: 1(2)
Note: 3 cycles if skip and followed
by a 2-word instruction.
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Data No
register 'f' operation
If skip:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation

If skip and followed by 2-word instruction:

Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
No No No No
operation operation operation operation
Example: HERE BTFSS FLAG, 1, O
FALSE
TRUE

Before Instruction

PC address (HERE)
After Instruction
If FLAG<1> = ;
PC = address (TRUE)
If FLAG<1> = 1;
PC = address (FALSE)

PC = address (HERE)
After Instruction
If FLAG<1> = 0;
PC = address (FALSE)
If FLAG<1> = ;
PC = address (TRUE)
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Before Instruction

REG

= 0x13

Q Cycle Activity:

COMF Complement f CPFSEQ Compare f with W, skip if f =W
Syntax: [label] COMF f[,d[,a] Syntax: [label] CPFSEQ f[,a]
Operands: 0<f<255 Operands: 0<f<255
d e [0,1] ae[0,1]
ae [0.1] Operation: ) = (W),
Operation: (f) — dest skip if (f) = (W)
Status Affected: N, Z (unsigned comparison)
Encoding: ‘ 0001 | 11da ‘ FEEE | FEEE ‘ Status Affected: ~ None
Description: The contents of register 'f' are com- Encoding: ‘ 0110 | oo1a ‘ fLet | et ‘
plemented. If 'd" is O, the result is Description: Compares the contents of data
stored in W. If 'd' is 1, the result is memory location 'f' to the contents
stored back in register 'f' (default). If of W by performing an unsigned
‘a’ is 0, the Access Bank will be subtraction.
selected, overriding the BSR value. If 'f' = W, then the fetched instruc-
If ‘a’ = 1, then the bank will be tion is discarded and a NOP is
selected as per the BSR value executed instead, making this a
(default). two-cycle instruction. If ‘a’ is 0, the
Words: 1 Ac_cess Bank will be selected, over-
riding the BSR value. If ‘a’ = 1, then
Cycles: 1 the bank will be selected as per the
Q Cycle Activity: BSR value (default).
Q1 Q2 Q3 Q4 Words: 1
Decode Read Process Write to Cycles: 1(2)
register 'f' Data destination ' . e L
Note: 3 cycles if skip and followed
Example: COMF REG, 0, O

by a 2-word instruction.

, Q1 Q2 Q3 Q4
After Instruction
_ Decode Read Process No
REG = 03 register 'f' Data operation
W = OxEC g D
If skip:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
If skip and followed by 2-word instruction:
Q1 Q2 Qs Q4
No No No No
operation operation operation operation
No No No No
operation operation operation operation
Example: HERE CPFSEQ REG, O
NEQUAL
EQUAL
Before Instruction
PC Address =  HERE
W = ?
REG = ?
After Instruction
If REG = W
PC = Address (EQUAL)
If REG = W,
PC = Address (NEQUAL)
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TBLWT Table Write TBLWT Table Write (Continued)
Syntax: [ label ] TBLWT (*; *+; *-; +*) Examplel: TBLWT  *+;
Operands: None Before Instruction
L . TABLAT = 0x55
Operation: if TBLWT*, _ _ TBLPTR —  OX00A356
(TABLAT) — Holding Register; HOLDING REGISTER
TBLPTR - No Change; (0OX00A356) = OxFF
if TBLWT*+, ) ) After Instructions (table write completion)
(TABLAT) — Holding Register; TABLAT =  0x55
(TBLPTR) +1 — TBLPTR; TBLPTR =  O0x00A357
if TBLWT*-, HOLDING REGISTER
(TABLAT) — Holding Register; (0x00A356) = Ox55
(TBLPTR) -1 —» TBLPTR; Example 2: TBLWT +%;
if TBLWT+*, Before | .
(TBLPTR) +1 — TBLPTR; e O;iB”LSAt;“C“O” o3
. r = X
(TABLAT) — Holding Register; TBLPTR —  0x01389A
: HOLDING REGISTER
Status Affected: None (0X01389A) —  OxFF
Encoding: 0000 0000 0000 1lnn HOLDING REGISTER
nn=o * (0x01389B) = OxFF
=1 *+ After Instruction (table write completion)
=2 *- TABLAT = 0x34
23 4 TBLPTR = 0x01389B
HOLDING REGISTER
Description: This instruction uses the 3 LSbs of the (0x01389A) = OxFF
TBLPTR to determine which of the 8 %O'O-ng'g‘gBREG'STER - oxas
holding registers the TABLAT data is (Ox ) - X
written to. The 8 holding registers are
used to program the contents of Pro-
gram Memory (P.M.). See Section 5.0
for information on writing to FLASH
memory.
The TBLPTR (a 21-bit pointer) points
to each byte in the program memory.
TBLPTR has a 2 MBtye address
range. The LSb of the TBLPTR selects
which byte of the program memory
location to access.
TBLPTR[O] = O: Least Significant
Byte of Program
Memory Word
TBLPTR[O] = 1: Most Significant
Byte of Program
Memory Word
The TBLWT instruction can modify the
value of TBLPTR as follows:
¢ no change
¢ post-increment
e post-decrement
e pre-increment
Words: 1
Cycles:
Q Cycle Activity:
Q1 Q2 Qs Q4
Decode No No No
operation  |operation operation
No No No No
operation operation  |operation operation
(Read (Write to Holding
TABLAT) Register or Memory)
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TABLE 23-18: MASTER SSP I1°C BUS DATA REQUIREMENTS

Pal\:gm. Symbol Characteristic Min Max | Units Conditions
100 THIGH Clock high time {100 kHz mode 2(Tosc)(BRG +1) | — ms
400 kHz mode 2(Tosc)(BRG +1) | — ms
1 MHz mode®® | 2(Tosc)(BRG +1) | — ms
101 TLow Clock low time {100 kHz mode 2(Tosc)(BRG +1) | — ms
400 kHz mode 2(Tosc)(BRG +1) | — ms
1 MHz mode®® | 2(Tosc)(BRG +1) | — ms
102 TR SDA and SCL {100 kHz mode — 1000 ns |Csis specified to be from
rise time 400 kHz mode 20 + 0.1 CB 300 | ns |101t0400pF
1 MHz mode® — 300 | ns
103 TF SDA and SCL {100 kHz mode — 1000 ns |VDD>4.2V
fall time 400 kHz mode 20 + 0.1 CB 300 | ns |vbp=>4.2v
90 Tsu:sTA |START condition {100 kHz mode 2(Tosc)(BRG +1) | — ms |Only relevant for
setup time 400 kHz mode | 2(TosC)(BRG +1) | — ms |Repeated START
condition
1 MHz mode®® | 2(Tosc)(BRG +1) | — ms
91 THD:STA |START condition {100 kHz mode 2(Tosc)(BRG +1) | — ms | After this period, the first
hold time 400 kHz mode 2(TosC)(BRG +1) | — ms |clock pulse is generated
1 MHz mode® | 2(Tosc)(BRG +1) | — ms
106 THD:DAT |Data input 100 kHz mode 0 — ns
hold time 400 kHz mode 0 09 | ms
107 Tsu:DAT |Data input 100 kHz mode 250 — ns |[(Note 2)
setup time 400 kHz mode 100 — ns
92 Tsu:sTO |STOP condition {100 kHz mode 2(Tosc)(BRG + 1) — ms
setup time 400 kHz mode | 2(TosC)(BRG +1) | — ms
1 MHz mode®® | 2(Tosc)(BRG +1) | — ms
109 TAA Output valid from {100 kHz mode — 3500 ns
clock 400 kHz mode — 1000 | ns
1 MHz mode® — — ns
110 TBUF Bus free time 100 kHz mode 4.7 — ms | Time the bus must be free
400 kHz mode 1.3 _ ms |Pbefore a new transmission
can start
D102 |Cs Bus capacitive loading — 400 pF
Note 1: Maximum pin capacitance = 10 pF for all 1’c pins.

2: A Fast mode 12C bus device can be used in a Standard mode 12C bus system, but parameter #107 > 250 ns
must then be met. This will automatically be the case if the device does not stretch the LOW period of the SCL
signal. If such a device does stretch the LOW period of the SCL signal, it must output the next data bit to the
SDA line, parameter #102 + parameter #107 = 1000 + 250 = 1250 ns (for 100 kHz mode) before the SCL line
is released.
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FIGURE 24-3: TYPICAL IpD vs. Fosc OVER VDD (HS/PLL MODE)
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18 1 Typical: statistical mean @ 25°C
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FIGURE 24-4: MAXIMUM Ipbb vs. Fosc OVER VoD (HS/PLL MODE)
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FIGURE 24-5: TYPICAL IpD vs. Fosc OVER Vbb (EC MODE)
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Typical: statistical mean @ 25°C 5.5V
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FIGURE 24-6: MAXIMUM Ipp vs. Fosc OVER VDD (EC MODE)
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Typical: statistical mean @ 25°C 5.5V /
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25.2 Package Details
The following sections give the technical details of the packages.

28-Lead Skinny Plastic Dual In-line (SP) — 300 mil (PDIP)

Note:  For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging

(el — = ——
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i [

4 [
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H E
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H E

H E

H b2

ndg ~Olp1 § ol

|et— £ —o] + rAZ

S i MR UAARAAR R
J L

T e |
eB B —®= p

Units INCHES* MILLIMETERS

Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 28 28
Pitch p .100 2.54
Top to Seating Plane A .140 .150 .160 3.56 3.81 4.06
Molded Package Thickness A2 125 .130 .135 3.18 3.30 3.43
Base to Seating Plane Al .015 0.38
Shoulder to Shoulder Width E .300 .310 .325 7.62 7.87 8.26
Molded Package Width El 275 .285 .295 6.99 7.24 7.49
Overall Length D 1.345 1.365 1.385 34.16 34.67 35.18
Tip to Seating Plane L 125 .130 135 3.18 3.30 3.43
Lead Thickness c .008 .012 .015 0.20 0.29 0.38
Upper Lead Width B1 .040 .053 .065 1.02 1.33 1.65
Lower Lead Width B .016 .019 .022 0.41 0.48 0.56
Overall Row Spacing § eB .320 .350 430 8.13 8.89 10.92
Mold Draft Angle Top o 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15

* Controlling Parameter

§ Significant Characteristic

Notes:

Dimension D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.

JEDEC Equivalent: MO-095

Drawing No. C04-070
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NOTES:

DS30485B-page 308 Preliminary © 2002-2013 Microchip Technology Inc.



PIC18FXX39

L
LESR oo 235
Lookup Tables
Computed GOTO .....eviiiiiiieeie e 38
Table Reads, Table WHItes ..........ccocvvvieviciiiicnicine 38
Low Voltage DEetect .........cccoeviieiiriieeiiiee e 189
CharacteristiCs .........ccccovviiiiiiiiiie e, 266
Effects of a RESET .....coooiiiiiiiiiiiiiiicice e 193
OPEratioN .oveeieciiie et 192
Current ConsSuMPLioN .......cooocvverriieeiiieeenieeens 193
During SLEEP .....coooiiiiiiiiec e 193
Reference Voltage Set Point ... ...193
Typical Application ..........cccccceeereee. ...189
LVD. See Low Voltage Detect. ........c.cccevvvrvienveiiieennennn 189
M
Master SSP (MSSP) Module

OVEIVIEW .ottt 125
Master Synchronous Serial Port (MSSP). See MSSP.
Master Synchronous Serial Port. See MSSP
Memory Organization

Data MemOTY ........cccoiiiiiiiiiiee e 39
Program Memory ........ccocoiviiiiiiiiiiiicee e 33
Memory Programming Requirements .............. ..267
Migration from High-End to Enhanced Devices ............... 307
Motor CONtrol .......cccvvviiieiiieiiiceecee e .113,121
ProMPT API Methods ...........ccccovviiiiiiiiciinns 117-120
Defined Parameters ........c.ccccoovvvvienieiiieennennn, 121

Software Interface .........cccovviviiiiiiiiicciien 114
Theory of Operation ...........ccceeerieieriiieeneeeeee s 113

VIF CUIVE oottt 114

MPLAB C17 and MPLAB C18 C Compilers ..........cccoe..... 253
MPLAB ICD In-Circuit DebUgger .........ccccvvvvvevieeiriennennn. 255
MPLAB ICE High Performance Universal In-Circuit
Emulator with MPLAB IDE ... 254
MPLAB Integrated Development
Environment Software ............ccccooiiiiiiiiiiiis 253
MPLINK Object Linker/MPLIB Object Librarian ............... 254
MSSP
Control Registers (general) .........ccovvvviveeiiiieenineen. 125
ENnabling SPI /O .......ooiiiiiiiiie e 129
12C Mode. S€€ 12C .....ovomiieirieee e 125
OPEratioN .oveveeciiiecie et 128
SPI Master Mode ............... ..130
SPI Master/Slave Connection ... ..129
SPIMode .....cceervivierine ..125
SPI Slave Mode ........cccoiiiiiiiiiii 131
SSPBUF REQIStEr ....ccviiiiiiiiiiiieciee e 130
SSPSR REJISIEN ...ceiiiiiiiit et 130
Typical CONNECLION .......vevvieiieeiiee e 129
MULLW
MULWF
N
NEGF .ot e s 239
NOP e s 239

O
Opcode Field DeSCriptions ..........ccccveeiieiieicieeniinieeneees 212
OPTION_REG Register
PSA Bit
TOCS Bit
TOPS2:TOPSO0 BitS ...ocvveviieciieriecie e 101
TOSE Bit oo 101
Oscillator Configuration ...........c.ccevvevviiiieiiecceene e 19
EC s 19
ECIO it 19
HS s 19
HS + PLL ..... .19
Oscillator Selection . 195
Oscillator, Timerl .... 103
Oscillator, TIMEr3 .......vveiiieie e 109
OSCIlIAtor, WDT ....oiiiiiiiiiiiieie e 203
P
PaCKagINg ......ecoviiiiiiiieiceie e 297
DEtallS ..ooeieieeiiee e 299
Marking Information ..........ccccceeeiieiiiiieniieee e 297
Parallel Slave Port (PSP) ......ccocceciiiiiiiiiiniiecseeee 91, 96
Associated RegiSters .........ccccvevvviiiiiiieiiienieeieeenn 97
PORTD ...cccovvvveriennn. .. 96
REO/AN5/RD Pin ... .95
RE1/ANG/WR Pin ... 95, 96
RE2/ANT/CS PiN c.oooiiieieiieeeceee e 95, 96
Select (PSPMODE Bit) .....ccovevvvreeieiiiieieciieieen 91,96
PIC18F2X39 Pin Functions
MCLRIVPP .ottt 11
OSCIL/CLKI vttt 11
OSC2/CLKO/RAB .....veveiriiiieiieieestee st 11
PWML .......c.c..... .13
PWM2 ....... .13
RAO/ANO ... 211
RALIANL ..o 11
RA2/ANZIVREF- .....occiiiiiieiiceineee e 11
RAB/ANBIVREFH ..ottt 11
RAA/TOCKI .o 11
RA5/AN4/SS/LVDIN . L11

RBO/INTO .....
RBL/INT1 .....

RB5/PGM .....oiiiiiiiiiiiiiiicc s
RBB/PGC .....oiiiiiiiiiiiiesiie ettt
RB7/PGD ...cviiiiiiiiiiiciee s
RCO/T13CKI ...
RC3/SCK/SCL
RC4/SDI/SDA . .
RC5/SDO ....otiiiiiiiiiii e
RCB/TX/ICK .o
RC7IRXIDT .eoviiiiiiiiie e

DS30485B-page 312

Preliminary

© 2002-2013 Microchip Technology Inc.



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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