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PIC18CXX2

FIGURE 1-1: PI1C18C2X2 BLOCK DIAGRAM
Data Bus<8>
@ JL r—— - - — — — — /1
Table Pointer <2> Data Latch PORTA
2 I | RAO/ANO |
<A 78 Data RAM | RAL/AN1 |
21 inc/dec logic RA2/AN2/VREF- |
:l:‘ RA3/AN3/VREF+
21 Address Latch | RA4/TOC ﬂ |
Address Latch 20 ﬁ% 1@ | Eﬁz/ANMSS/LVDIN |
Program Memory Address<12>
(up to 2M Bytes) | |
Program Counter 12ﬁ 4ﬁ
Data Latch @ =srol| [Banko, F | |
31 Level Stack FSR1 | |
FSR2 12 | |
16 inc/dec| | |
| |
e | |
|
— L | RBO/INTO |
nstruction
Register RB1/INT1 |
‘% RB2/INT2
A | RB3/CCP2 |
Instruction X] RB7:RB4
Decode & | |
Control PRODH ] PRODL | |
OSC2/CLKO * * # ¢ * * b
OSC1/CLKI Power-up 8 x 8 Multiply | |
X=> Timer | |
Timing PN Oscillator
Xk=> Generation [~ | Start-up Timer | |
T10SI
T10S0O {} Power-on | |
Reset
4X PLL Watchdo |
<= atchdog ALUZS> PORTC |
RCO/T10SO/T1CKI
- Brown-out 8 | RcyT10slicep2® |
— RC2/CCP1
Voltage L Reset :‘/'\ | |
Reference ! RC3/SCK/SCL
| Y RC4/SDI/SDA |
é | RC5/SDO |
—_— RC6/TX/CK
MCLR VDD, Vss
| RC7/RX/IDT |
L - - — - — — — 4
r—— - - - - - - - - - - - - - - - - - — — 7 — — — — /1
| Timer0 Timerl Timer2 Timer3 —> A/D Converter |
| Master Addressable |
CCP1 CCP2 Synchronous USART
| Serial Port |
L - 4

Note 1: Optional multiplexing of CCP2 input/output with RB3 is enabled by selection of configuration bit.
2: The high order bits of the Direct Address for the RAM are from the BSR register (except for the MOVFF instruction).

3: Many of the general purpose I/O pins are multiplexed with one or more peripheral module functions. The multiplexing combinations
are device dependent.
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TABLE 3-3: INITIALIZATION CONDITIONS FOR ALL REGISTERS
M Resets
. . . Power-on Reset, WDT Reset Wake-up via WDT
Register Applicable Devices .
Brown-out Reset RESET Instruction or Interrupt
Stack Resets
TOSU 242 | 442 | 252 | 452 ---0 0000 ---0 0000 ---0 uuuu®
TOSH 242 | 442 | 252 | 452 0000 0000 0000 0000 wuuu uuuu®
TOSL 242 | 442 | 252 | 452 0000 0000 0000 0000 wuuu uuuu®
STKPTR | 242 | 442 | 252 | 452 00-0 0000 00-0 0000 uu-u uuuul®
PCLATU 242 | 442 | 252 | 452 ---0 0000 ---0 0000 ---u uuuu
PCLATH 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
PCL 242 | 442 | 252 | 452 0000 0000 0000 0000 PC + 20
TBLPTRU | 242 | 442 | 252 | 452 --00 0000 --00 0000 --uu uuuu
TBLPTRH | 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
TBLPTRL | 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
TABLAT 242 | 442 | 252 | 452 0000 0000 0000 0000 uuuu uuuu
PRODH 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
PRODL 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
INTCON | 242 | 442 | 252 | 452 0000 000x 0000 000u wuuu uuuu®
INTCON2 | 242 | 442 | 252 | 452 1111 -1-1 1111 -1-1 wuuu -u-ul®
INTCON3 | 242 | 442 | 252 | 452 11-0 0-00 11-0 0-00 uu-u u-uu®
INDFO 242 | 442 | 252 | 452 N/A N/A N/A
POSTINCO | 242 | 442 | 252 | 452 N/A N/A N/A
POSTDECO | 242 | 442 | 252 | 452 N/A N/A N/A
PREINCO 242 | 442 | 252 | 452 N/A N/A N/A
PLUSWO 242 | 442 | 252 | 452 N/A N/A N/A
FSROH 242 | 442 | 252 | 452 ---- 0000 ---- 0000 ---- uuuu
FSROL 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
WREG 242 | 442 | 252 | 452 XXXX XXXX uuuu uuuu uuuu uuuu
INDF1 242 | 442 | 252 | 452 N/A N/A N/A
POSTINC1 | 242 | 442 | 252 | 452 N/A N/A N/A
POSTDEC1 | 242 | 442 | 252 | 452 N/A N/A N/A
PREINC1 242 | 442 | 252 | 452 N/A N/A N/A
PLUSW1 242 | 442 | 252 | 452 N/A N/A N/A
Legend: u = unchanged, x = unknown, - = unimplemented bit, read as '0', g = value depends on condition

Note 1: One or more bits in the INTCONXx or PIRXx registers will be affected (to cause wake-up).

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: 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 hard-
ware stack.

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'.

The long write enable is only reset on a POR or MCLR Reset.

7: Bit6 of PORTA, LATA and TRISA are not available on all devices. When unimplemented, they are read as '0’.

Er

o
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REGISTER 4-1: STKPTR REGISTER
R/C-0 R/C-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STKFUL | STKUNF — SP4 SP3 SP2 SP1 SPO
bit 7 bit 0
bit 7 STKFUL: Stack Full Flag bit
1 = Stack became full or overflowed
0 = Stack has not become full or overflowed
bit 6V STKUNF: Stack Underflow Flag bit
1 = Stack underflow occurred
0 = Stack underflow did not occur
bit 5 Unimplemented: Read as '0'
bit 4-0 SP4:SP0: Stack Pointer Location bits
Note 1: Bit7 and hit 6 can only be cleared in user software or by a POR.
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
FIGURE 4-3: RETURN ADDRESS STACK AND ASSOCIATED REGISTERS

TOSU TOSH TOSL
[ 0x00 | [ Ox1A | [ 0x34 |
A A A
L» Top-of-Stack

Return Address Stack

11111
11110
11101
STKPTR<4:0>

-

00011/

0x001A34 [00010
0x000D58 [00001
00000

4.2.3 PUSH AND POP INSTRUCTIONS

Since the Top-of-Stack (TOS) is readable and writable,
the ability to push values onto the stack and pull values
off the stack, without disturbing normal program execu-
tion, is a desirable option. To push the current PC value
onto the stack, a PUSH instruction can be executed.
This will increment the stack pointer and load the cur-
rent PC value onto the stack. TOSU, TOSH and TOSL
can then be modified to place a return address on the
stack.

The ability to pull the TOS value off of the stack and
replace it with the value that was previously pushed
onto the stack, without disturbing normal execution, is
achieved by using the POP instruction. The POP instruc-
tion discards the current TOS by decrementing the
stack pointer. The previous value pushed onto the
stack then becomes the TOS value.

424 STACK FULL/UNDERFLOW RESETS

These resets are enabled by programming the
STVREN configuration bit. When the STVREN bit is
disabled, a full or underflow condition will set the appro-
priate STKFUL or STKUNF bit, but not cause a device
RESET. When the STVREN bit is enabled, a full or
underflow will set the appropriate STKFUL or STKUNF
bit and then cause a device RESET. The STKFUL or
STKUNF bits are only cleared by the user software or
a POR Reset.

DS39026D-page 38
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4.10

The Access Bank is an architectural enhancement,
which is very useful for C compiler code optimization.
The techniques used by the C compiler may also be
useful for programs written in assembly.

Access Bank

This data memory region can be used for:

* Intermediate computational values

* Local variables of subroutines

» Faster context saving/switching of variables

» Common variables

 Faster evaluation/control of SFRs (no banking)

The Access Bank is comprised of the upper 128 bytes
in Bank 15 (SFRs) and the lower 128 bytes in Bank O.
These two sections will be referred to as Access RAM
High and Access RAM Low, respectively. Figure 4-6
and Figure 4-7 indicate the Access RAM areas.

A bit in the instruction word specifies if the operation is
to occur in the bank specified by the BSR register or in
the Access Bank. This bit is denoted by the 'a’ bit (for
access bit).

When forced in the Access Bank (a = '0"), the last
address in Access RAM Low is followed by the first
address in Access RAM High. Access RAM High maps
the Special Function registers, so that these registers

FIGURE 4-8: DIRECT ADDRESSING

can be accessed without any software overhead. This
is useful for testing status flags and modifying control
bits.

4.11 Bank Select Register (BSR)

The need for a large general purpose memory space
dictates a RAM banking scheme. The data memory is
partitioned into sixteen banks. When using direct
addressing, the BSR should be configured for the
desired bank.

BSR<3:0> holds the upper 4 bits of the 12-bit RAM
address. The BSR<7:4> bits will always read '0’s, and
writes will have no effect.

A MOVLB instruction has been provided in the instruc-
tion set to assist in selecting banks.

If the currently selected bank is not implemented, any
read will return all '0's and all writes are ignored. The
STATUS register bits will be set/cleared as appropriate
for the instruction performed.

Each Bank extends up to FFh (256 bytes). All data
memory is implemented as static RAM.

A MOVFF instruction ignores the BSR, since the 12-bit
addresses are embedded into the instruction word.

Section 4.12 provides a description of indirect address-
ing, which allows linear addressing of the entire RAM
space.

Direct Addressing
BSR<3:0> 7 From Opcode®) 0
N v J
Bank Select® L Location Select(3)‘
" ooh 0th OEh OFh
000h 100h EOOh FOOh
Data XX
Memory®
OFFh 1FFh EFFh FFFh
Bank 0 Bank 1 Bank 14 Bank 15
Note 1: For register file map detail, see Table 4-1.
2: The access bit of the instruction can be used to force an override of the selected bank (BSR<3:0>) to the reg-
isters of the Access Bank.
3: The MOVFF instruction embeds the entire 12-bit address in the instruction.

© 1999-2013 Microchip Technology Inc.
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5.0 TABLE READS/TABLE WRITES

Enhanced devices have two memory spaces: the pro-
gram memory space and the data memory space. The
program memory space is 16-bits wide, while the data
memory space is 8 bits wide. Table Reads and Table
Writes have been provided to move data between
these two memory spaces through an 8-bit register
(TABLAT).

The operations that allow the processor to move data
between the data and program memory spaces are:

» Table Read (TBLRD)
« Table Write (TBLWT)

FIGURE 5-1: TABLE READ OPERATION

Table Read operations retrieve data from program
memory and place it into the data memory space.
Figure 5-1 shows the operation of a Table Read with
program and data memory.

Table Write operations store data from the data mem-
ory space into program memory. Figure 5-2 shows the
operation of a Table Write with program and data
memory.

Table operations work with byte entities. A table block
containing data is not required to be word aligned, so a
table block can start and end at any byte address. If a
Table Write is being used to write an executable pro-
gram to program memory, program instructions will
need to be word aligned.

Table Pointer®

Instruction: TBLRD*

Program Memory

TBLPTRU | TBLPTRH | TBLPTRL

—

Program Memory
(TBLPTR)

Table Latch (8-bit)

TABLAT
\ﬂ.—J

Note 1: Table Pointer points to a byte in program memory.

FIGURE 5-2:

TABLE WRITE OPERATION

Instruction: TBLWT*

Program Memory

Table Pointer(!)

TBLPTRU | TBLPTRH i TBLPTRL

Program Memory
(TBLPTR)

Table Latch (8-bit)

TABLAT

Note 1: Table Pointer points to a byte in program memory.

© 1999-2013 Microchip Technology Inc.
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5.1 Control Registers 5.1.1 RCON REGISTER
Several control registers are used in conjunction with The LWRT bit specifies the operation of Table Writes to
the TBLRD and TBLWT instructions. These include the: internal memory when the VpPp voltage is applied to the

e TBLPTR registers
« TABLAT register
* RCON register

REGISTER 5-1:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

MCLR pin. When the LWRT bit is set, the controller
continues to execute user code, but long Table Writes
are allowed (for programming internal program mem-
ory) from user mode. The LWRT bit can be cleared only
by performing either a POR or MCLR Reset.

RCON REGISTER (ADDRESS: FDOh)

RW-0  R/W-0 U-0 RW-1  RW-1 RW-1  RW-0  RW-0
PEN | WwrT | — | R | 7O PD POR BOR
bit 7 bit 0

IPEN: Interrupt Priority Enable bit
1 = Enable priority levels on interrupts
0 = Disable priority levels on interrupts (16CXXX compatibility mode)
LWRT: Long Write Enable bit
1 = Enable TBLWT to internal program memory
0 = Disable TBLWT to internal program memory.
Note: Only cleared on a POR or MCLR Reset.
This bit has no effect on TBLWTs to external program memory.
Unimplemented: Read as '0'
RI: RESET Instruction Flag bit

1 = No RESET instruction occurred
0 = A RESET instruction occurred

TO: Time-out bit

1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT time-out occurred

PD: Power-down bit

1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

POR: Power-on Reset Status bit
1 = No Power-on Reset occurred
0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)
BOR: Brown-out Reset Status bit
1 =No Brown-out Reset or POR Reset occurred
0 = A Brown-out Reset or POR Reset occurred
(must be set in software after a Brown-out Reset occurs)

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR reset "1’ = Bit is set '0’ = Bit is cleared X = Bit is unknown

DS39026D-page 56
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FIGURE 7-1: INTERRUPT LOGIC

Peripheral Interrupt Flag bit
Peripheral Interrupt Enable bit
Peripheral Interrupt Priority bit

TMROIF
TMROIE
TMROIP
RBIF
RBIE
RBIP
INTOIF
INTOIE

INT1IF
INT1IE
INT1IP
INT2IF
INT2IE
INT2IP

TMRI1IF

TMRI1IE

TMR1IP B |_L/ IPE:
XXXXIF |

XXXXIE D - — -

XXXXIP

Additional Peripheral Interrupts
THigh Priority Interrupt Generation O

l Low Priority Interrupt Generation

IPEN
GIEL/PEIE

DH D

Wake-up if in SLEEP mode

-

Interrupt to CPU
Vector to location
0008h

GIEH/GIE

Peripheral Interrupt Flag bit
Peripheral Interrupt Enable bit - i‘ AN
Peripheral Interrupt Priority bit | —L/
| TMROIF
TMROIE:
TMRLIF TMROIP

TMRI1IE |

RBIF
TMRLP —o__J | RBIE

RBIP

XXXXIF |
XXXXIE 3:) —————
JRXXIE INTOIF

INTOIE

INT1IF

Additional Peripheral Interrupts INT1IE
INT1IP

O INT2IF

INTZIE

Interrupt to CPU
Vector to Location
0018h

GIEL\PEIE
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TABLE 8-1: PORTA FUNCTIONS
Name Bit# Buffer Function

RAO/ANO bit0 TTL | Input/output or analog input.

RA1/AN1 bitl TTL | Input/output or analog input.

RA2/AN2/VREF- bit2 TTL Input/output or analog input or VREF-.

RA3/AN3/VREF+ bit3 TTL | Input/output or analog input or VREF+.

RA4/TOCKI bit4 ST Input/output or external clock input for TimerO.
Output is open drain type.

RA5/SS/AN4/LVDIN bit5 TTL | Input/output or slave select input for synchronous serial port or analog
input, or low voltage detect input.

OSC2/CLKO/RA6 bit6 TTL | OSC2 or clock output or I/O pin.

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

TABLE 8-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA

Value on |Valueonall

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O POR, other
BOR RESETS

PORTA — RAG6 RA5 RA4 RA3 RA2 RA1 RAO --0x 0000|--0u 0000
LATA — | Latch A Data Output Register --XX XXXX|--uu uuuu
TRISA — | PORTA Data Direction Register --11 1111|--11 1111
ADCON1 |ADFM ADcsz| — | — | PCFG3 | PCFG2 | PCFG1 | PCFGO |--0- 0000|--0- 0000

Legend: x = unknown, u = unchanged, - = unimplemented locations read as '0".

Shaded cells are not used by PORTA.

© 1999-2013 Microchip Technology Inc.
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8.3 PORTC, TRISC and LATC
Registers

PORTC is an 8-bit wide, bi-directional port. The corre-
sponding Data Direction Register is TRISC. Setting a
TRISC bit (= 1) will make the corresponding PORTC
pin an input (i.e., put the corresponding output driver in
a Hi-Impedance mode). Clearing a TRISC bit (= 0) will
make the corresponding PORTC pin an output (i.e., put
the contents of the output latch on the selected pin).

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

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

PORTC is multiplexed with several peripheral functions
(Table 8-5). PORTC pins have Schmitt Trigger input
buffers.

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

FIGURE 8-7:

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

RC1 is normally configured by the configuration bit
CCP2MX as the default peripheral pin for the CCP2
module (default/erased state, CCP2MX = '1").

EXAMPLE 8-3: INITIALIZING PORTC

CLRF PORTC ; Initialize PORTC by
; clearing output
; data latches

CLRF LATC ; Alternate method
; to clear output
; data latches

MOVLW 0xCF ; Value used to
; initialize data
; direction

MOVWF TRISC ; Set RC<3:0> as inputs
; RC<5:4> as outputs
; RC<7:6> as inputs

PORTC BLOCK DIAGRAM (PERIPHERAL OUTPUT OVERRIDE)

Port/Peripheral Select®

_ VDD
Peripheral Data Out [
RD LATC
Data B Data Latch

ata Bus

D
WR LATC or Q E
WR PORTC CK Q 1/0 pin®
DDR Latch {E
D Q

WR TRISC cK _‘—6

RD TRISC

Peripheral Output

o4

Vss

: Schmitt

Trigger

EN—|

Peripheral Data In

Enable®
RD PORTC DC

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

2: Port/Peripheral select signal selects between port data (input) and peripheral output.
3: Peripheral Output Enable is only active if peripheral select is active.

© 1999-2013 Microchip Technology Inc.
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FIGURE 9-1: TIMERO BLOCK DIAGRAM IN 8-BIT MODE
Data Bus
Fosc/4 ———— 0
8
4 0
Sync with
1 Internal TMRO
Clocks
RA4/TOCKI Programmable | | 1
pin Prescaler
TOSE (2 Tcy delay)
$ 3 PSA
Set Interrupt
TOPS2, TOPS1, TOPSO Flag bit TMROIF
ToCS on Overflow
Note:  Upon RESET, TimerO is enabled in 8-bit mode with clock input from TOCKI max. prescale.
FIGURE 9-2: TIMERO BLOCK DIAGRAM IN 16-BIT MODE
Foscl/4 0
Sync with Set Interrupt
1 internal —»‘ TMROL | TMRO Flag bit TMROIF
i Clocks High Byte
TOCKI pin Programmable VAN N 3 on Overflow
rescaler 2 T
TOSE (2 Tcy delay)

lj_x K;LRead TMROL

PSA Write TMROL
8

TOPS2, TOPS1, TOPSO
CS

TMROH

Data Bus<7:0>

Note:  Upon RESET, TimerO0 is enabled in 8-bit mode with clock input from TOCKI max. prescale.

DS39026D-page 94 © 1999-2013 Microchip Technology Inc.



PIC18CXX2

NOTES:
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REGISTER 18-5: CONFIGURATION REGISTER 3HIGH (CONFIG3H: BYTE ADDRESS 300005h)

U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/P-1
— — - | = 1 = — — | ccpamx |
bit 7 bit 0

bit7-1  Unimplemented: Read as '0’
bit O CCP2MX: CCP2 Mux bit

1 = CCP2 input/output is multiplexed with RC1
0 = CCP2 input/output is multiplexed with RB3

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

REGISTER 18-6: CONFIGURATION REGISTER 4 LOW (CONFIG4L: BYTE ADDRESS 300006h)

U-0 U-0 U-0 U-0 U-0 U-0 RP-1  RIP-1
— — - | = 1 = — | Reserved | STVREN |
bit 7 bit 0

bit 7-2  Unimplemented: Read as '0’
bit 1 Reserved: Maintain this bit set
bit 0 STVREN: Stack Full/Underflow Reset Enable bit

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

Legend:
R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘0’
- n = Value when device is unprogrammed u = Unchanged from programmed state
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MOVFF Move f to f MOVLB Move literal to low nibble in BSR
Syntax: [label] MOVFF fg,fy Syntax: [label] MOVLB k
Operands: 0 <fs <4095 Operands: 0<k<255
0 <fq <4095 Operation: k - BSR
Operation: (fs) = T Status Affected:  None
Status Affected: ~ None Encoding: ‘ 0000 | 0001 ‘ Kkkkk ‘ kkkk ‘
Encoding: Description: The 8-hit literal 'k’ is loaded into
1st word (source) 1100 EfEE fEff | £E££ the Bank Select Register (BSR)
2nd word (destin.) | 1111 | £fff | ffff | ffffy :
- - Words: 1
Description: The contents of source register 'fg'
are moved to destination register Cycles: 1
'fq'. Location of source 'fg' can be Q Cycle Activity:
anywhere in the 4096 byte data Q1 Q2 Q3 Q4
space (Ooqh to FFFh), and location Decode Read literal Process Write
of destination 'f4' can also be any- K Data literal 'k to
where from 000h to FFFh. BSR
Either source or destination can be
WREG (a useful special situation). Examole: MOVLE 5
MOVFF is particularly useful for =xampre:
transferring a data memory location Before Instruction
to a peripheral register (such as the BSR register = 0x02
transmit buffer or an 1/O port). After Instruction
BSR register = 0x05
The MOVFF instruction cannot use
the PCL, TOSU, TOSH or TOSL as
the destination register.
Words: 2
Cycles: 23
Q Cycle Activity:
Q1 Q2 Qs Q4
Decode Read Process No
register 'f' Data operation
(src)
Decode No No Write
operation operation register 'f'
No dummy (dest)
read
Example: MOVFF  REG1, REG2
Before Instruction
REG1 = 0x33
REG2 = 0x11
After Instruction
REG1 = 0x33,
REG2 = 0x33
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RRNCF Rotate Right f (no carry) SETF Set f
Syntax: [label] RRNCF f[,d[,a] Syntax: [label] SETF f[,a]
Operands: 0<f<255 Operands: 0<f<255
d e [0,1] a e [0,1]
ae[01] Operation: FFh — f
Operation: (f<n>) — dest<n-1>, Status Affected:  None
(f<0>) — dest<7>
) Encoding: ‘ 0110 | 100a ‘ fEEfE | fEEfE ‘
Status Affected: N,Z
. Description: The contents of the specified regis-
Description: The contents of register 'f' are Access Bank will be selected, over-
rotated one bit to the right. If 'd"is O, riding the BSR value. If'a’is 1, then
the result is placed in WREG. If 'd' the bank will be selected as per the
is 1, the result is placed back in BSR value (default).
register 'f' (default). If 'a’ is O, the Words: 1
Access Bank will be selected, over-
riding the BSR value. If 'a’is 1, then Cycles: 1
the bank will be selected as per the Q Cycle Activity:
BSR value (default). Q1 Q2 Q3 Q4
|—> Decode Read Process Write
register 'f' Data register 'f'
Words:
Cycles: 1 Example: SETF REG, 1
Q Cycle Activity: Before Instruction
Ql Q2 Q3 Q4 REG . = 0x5A
Decode Read Process Write to After Instruction
register 'f' Data destination REG = OxFF
Example 1: RRNCF REG, 1, 0
Before Instruction
REG = 1101 0111
After Instruction
REG = 1110 1011
Example 2: RRNCF  REG, 0, 0
Before Instruction
WREG = ?
REG = 1101 0111
After Instruction
WREG = 1110 1011
REG = 1101 0111
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SUBWFB Subtract WREG from f with Borrow
Syntax: [label ] SUBWFB f[,d[,a]
Operands: 0<f<255
d e [0,1]
a e [0,1]
Operation: (f) — (WREG) — (C) — dest
Status Affected: N,0V, C,DC, Z
Encoding: ‘ 0101 | 10da | fEEF ‘ fEEf |
Description: Subtract WREG and the carry flag
(borrow) from register 'f' (2's comple-
ment method). If 'd' is 0, the result is
stored in WREG. If 'd' is 1, the result
is stored back in register 'f' (default).
If 'a’ is 0, the Access Bank will be
selected, overriding the BSR value. If
‘a’ is 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 1: SUBWFB REG, 1, 0
Before Instruction
REG =  0x19 (0001 1001)
WREG = 0x0D (0000 1101)
c = 1
After Instruction
REG = 0x0C (0000 1011)
WREG = 0x0D (0000 1101)
c = 1
Z = 0
N = 0 ; result is positive
Example 2: SUBWFB REG, 0, 0
Before Instruction
REG = 0x1B (0001 1011)
WREG =  O0xI1A (0001 1010)
c = 0
After Instruction
REG = 0x1B (0001 1011)
WREG =  0x00
c = 1
Z = 1 ; result is zero
N = 0
Example 3: SUBWFB REG, 1, 0
Before Instruction
REG = 0x03 (0000 0011)
WREG =  O0xOE (0000 1101)
c = 1
After Instruction
REG =  0xF5 (1111 0100)
; [2's comp]
WREG =  O0xOE (0000 1101)
c = 0
Z = 0
N = 1 ; result is negative

SWAPF Swap f

Syntax: [label] SWAPF f[,d[,a]

Operands: 0<f<255
d e [0,1]
a e [0,1]

Operation: (f<3:0>) — dest<7:4>,
(f<7:4>) — dest<3:0>

Status Affected:  None

Encoding: ‘ 0011 | 10da ‘ fEEfE | fEfE ‘

Description: The upper and lower nibbles of reg-
ister 'f' are exchanged. If 'd"is 0, the
result is placed in WREG. If 'd"is 1,
the result is placed in register 'f’
(default). If 'a’ is 0, the Access
Bank will be selected, overriding
the BSR value. If 'a’ is 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: SWAPF REG, 1, O

Before Instruction

REG

= 0x53

After Instruction

REG

= 0x35
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TBLRD

Table Read

TBLRD Table Read (cont’d)

Syntax:
Operands:
Operation:

Status Affected:
Encoding:

Description:

Words:

Cycles:

Q Cycle Activity:
Q1

[label]
None

if TBLRD *,
(Prog Mem (TBLPTR)) — TABLAT,
TBLPTR - No Change;

if TBLRD *+,
(Prog Mem (TBLPTR)) — TABLAT;
(TBLPTR) +1 — TBLPTR;

if TBLRD *-,
(Prog Mem (TBLPTR)) — TABLAT,
(TBLPTR) -1 —» TBLPTR;

if TBLRD +*,
(TBLPTR) +1 — TBLPTR;
(Prog Mem (TBLPTR)) — TABLAT,

None

TBLRD ( *; *+; *-; +¥)

0000 0000 0000 10nn

nn=0 *
=1 *+4
=2 *-

=3 +*

This instruction is used to read the
contents of Program Memory (P.M.). To
address the program memory, a
pointer called Table Pointer (TBLPTR)
is used.

The TBLPTR (a 21-bit pointer) points
to each byte in the program memory.
TBLPTR has a 2 Mbyte address range.

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

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

The TBLRD instruction can modify the
value of TBLPTR as follows:

* no change

e post-increment

e post-decrement

* pre-increment

1

2

Q2 Q3 Q4

Decode

No No No
operation operation operation

No
operation

No No No
operation operation operation
(Read (Write
Program TABLAT)
Memory)

TBLRD *+ ;

Example 1:

Before Instruction
TABLAT
TBLPTR
MEMORY (0x00A356)
After Instruction

TABLAT
TBLPTR

Example 2:

Before Instruction
TABLAT
TBLPTR
MEMORY (0x01A357)
MEMORY (0x01A358)

After Instruction

TABLAT
TBLPTR

0x55
0x00A356
0x34

0x34
0x00A357

TBLRD +*

0xAA
0x01A357
0x12
0x34

0x34
0x01A358

© 1999-2013 Microchip Technology Inc.

DS39026D-page 225



PIC18CXX2

FIGURE 21-1: PIC18CXX2 VOLTAGE-FREQUENCY GRAPH (INDUSTRIAL, EXTENDED)
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FIGURE 21-2: PIC18LCXX2 VOLTAGE-FREQUENCY GRAPH (INDUSTRIAL)
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Fmax = (20.0 MHz/V) (VDDAPPMIN - 2.5 V) + 6 MHz
Note: VDDAPPMIN is the minimum voltage of the PIC® device in the application.
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FIGURE 22-3: TYPICAL IpD vs. Fosc OVER VDD (HS/PLL MODE)
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FIGURE 22-4: MAXIMUM Ipb vs. Fosc OVER VbD (HS/PLL MODE)
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FIGURE 22-5: TYPICAL Ipp vs. Fosc OVER VbD (XT MODE)
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FIGURE 22-6: MAXIMUM IbD vs. Fosc OVER VDD (XT MODE)
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FIGURE 22-19: AlLvp vs. VDb OVER TEMPERATURE (LVD ENABLED, VLVD = 4.5V - 4.78V)
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FIGURE 22-20: TYPICAL, MINIMUM AND MAXIMUM VoOH vs. IoH (VDD = 5V, -40°C TO +125°C)
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