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PIC18CXX2

TABLE 1-3: PIC18C4X2 PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number Pin | Buffer i
Pin Name Description
DIP |PLCC|TQFP | TyPe| Type
PORTB is a bi-directional 1/0 port. PORTB can be
software programmed for internal weak pull-ups on all
inputs.
RBO/INTO 33 36 8
RBO /10 TTL Digital I/0.
INTO I ST External Interrupt 0.
RB1/INT1 34 37 9
RB1 110 TTL
INT1 I ST External Interrupt 1.
RB2/INT2 35 38 10
RB2 /10 TTL Digital I/0.
INT2 I ST External Interrupt 2.
RB3/CCP2 36 39 11
RB3 /0 TTL Digital I/0.
CCP2 1/0 ST Capture2 input, Compare2 output, PWM2 output.
RB4 37 41 14 /0 TTL |Digital I/O. Interrupt-on-change pin.
RB5 38 42 15 /0 TTL |Digital I/O. Interrupt-on-change pin.
RB6 39 43 16 /0 TTL |Digital I/O. Interrupt-on-change pin.
I ST ICSP programming clock.
RB7 40 44 17 /0 TTL |Digital I/O. Interrupt-on-change pin.
/0 ST |ICSP programming data.

Legend: TTL = TTL compatible input
ST = Schmitt Trigger input with CMOS levels | = Input
P = Power

O = Output

OD = Open Drain (no P diode to VDD)

CMOS = CMOS compatible input or output
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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.
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REGISTER 7-5:

bit 7-4
bit 3

bit 2

bit 1

bit 0

PERIPHERAL INTERRUPT REQUEST (FLAG) REGISTER 2 (PIR2)

U-0 U-0 U-0 u-0 RW-0 R/MW-0 RMW-0 R/W-0
— — — | — ] BcuF | LvDIF | TMR3IF | ccPaIF
bit 7 bit 0

Unimplemented: Read as 'O’

BCLIF: Bus Collision Interrupt Flag bit

1 = A bus collision occurred (must be cleared in software)

0 = No bus collision occurred

LVDIF: Low Voltage Detect Interrupt Flag bit

1 = A low voltage condition occurred (must be cleared in software)
0 = The device voltage is above the Low Voltage Detect trip point
TMR3IF: TMR3 Overflow Interrupt Flag bit

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

0 = TMRS register did not overflow

CCP2IF: CCPx Interrupt Flag bit

Capture mode:

1 = A TMRL1 register capture occurred (must be cleared in software)
0 = No TMR1 register capture occurred

Compare mode:

1 = A TMRL1 register compare match occurred (must be cleared in software)
0 = No TMR1 register compare match occurred

PWM mode:

Unused in this mode

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

The PIE registers contain the individual enable bits for
the peripheral interrupts. Due to the number of periph-
eral interrupt sources, there are two Peripheral Inter-
rupt Enable Registers (PIE1, PIE2). When IPEN = 0,
the PEIE bit must be set to enable any of these periph-

eral interrupts.

REGISTER 7-6:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

PERIPHERAL INTERRUPT ENABLE REGISTER 1 (PIE1)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PSPIE ADIE RCIE TXIE SSPIE ‘ CCP1IE ‘ TMR2IE | TMRI1IE
bit 7 bit 0

PSPIE: Parallel Slave Port Read/Write Interrupt Enable bit
1 = Enables the PSP read/write interrupt
0 = Disables the PSP read/write interrupt
ADIE: A/D Converter Interrupt Enable bit

1 = Enables the A/D interrupt
0 = Disables the A/D interrupt

RCIE: USART Receive Interrupt Enable bit

1 = Enables the USART receive interrupt
0 = Disables the USART receive interrupt

TXIE: USART Transmit Interrupt Enable bit

1 = Enables the USART transmit interrupt

0 = Disables the USART transmit interrupt

SSPIE: Master Synchronous Serial Port Interrupt Enable bit

1 = Enables the MSSP interrupt
0 = Disables the MSSP interrupt

CCP1IE: CCP1 Interrupt Enable bit

1 = Enables the CCP1 interrupt
0 = Disables the CCP1 interrupt

TMR2IE: TMR2 to PR2 Match Interrupt Enable bit

1 = Enables the TMR2 to PR2 match interrupt
0 = Disables the TMR2 to PR2 match interrupt

TMR1IE: TMR1 Overflow Interrupt Enable bit

1 = Enables the TMR1 overflow interrupt
0 = Disables the TMR1 overflow interrupt

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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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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FIGURE 8-5: BLOCK DIAGRAM OF RB2:RBO PINS
Voo
RBPU®) Weak
D_{ P Pull-up
Data Latch
Data Bus D 0 ™
(L
WR Port oK 1/0 pintd)
TRIS Latch
b Q TTL
Input
WR TRIS CK_\_ BL?ffer 7
‘ :II
RD TRIS
RD Port EN
RBO/INT <
Schmitt Trigger Buffer RD Port

Note 1: 1/O pins have diode protection to VbD and Vss.
2: To enable weak pull-ups, set the appropriate TRIS bit(s) and clear the RBPU bit (OPTION_REG<7>).

FIGURE 8-6: BLOCK DIAGRAM OF RB3
Voo
RBPU® D_‘ 5 Weak
CCP2MX Pull-up
(3)
CCP Output 1 VDD
P
0

Enable 4‘ %
ccp output® Data Latch >
Data Bus D Q o 1/0 pin
WR LATB or ’D_| N
WR PORTB cK _\_

TRIS Latch Vss

D
TTL
WR TRISB CK_\__ Input 7
Q re Buffer
RD TRISB
RD LATB
e 0 D

RD PORTB EN

RD PORTB
ccp2 input® K
Schmitt Trigger \'\J
Buffer CCP2MX =0

Note 1: 1/O pin has diode protection to VbD and Vss.
2: To enable weak pull-ups, set the appropriate DDR bit(s) and clear the RBPU bit (INTCON2<7>).
3: The CCP2 input/output is multiplexed with RB3, if the CCP2MX bit is enabled (='0’) in the configuration register.
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9.1

Timer0 can operate as a timer or as a counter.

Timer0 Operation

Timer mode is selected by clearing the TOCS bit. In
Timer mode, the Timer0 module will increment every
instruction cycle (without prescaler). If the TMRO regis-
ter is written, the increment is inhibited for the following
two instruction cycles. The user can work around this
by writing an adjusted value to the TMRO register.

Counter mode is selected by setting the TOCS bit. In
Counter mode, TimerO will increment either on every
rising, or falling edge of pin RA4/TOCKI. The increment-
ing edge is determined by the TimerO0 Source Edge
Select bit (TOSE). Clearing the TOSE bit selects the ris-
ing edge. Restrictions on the external clock input are
discussed below.

When an external clock input is used for TimerO, it must
meet certain requirements. The requirements ensure
the external clock can be synchronized with the internal
phase clock (Tosc). Also, there is a delay in the actual
incrementing of Timer0 after synchronization.

9.2

An 8-bit counter is available as a prescaler for the
Timer0 module. The prescaler is not readable or
writable.

The PSA and TOPS2:TOPSO bits determine the pres-
caler assignment and prescale ratio.

Prescaler

Clearing bit PSA will assign the prescaler to the Timer0
module. When the prescaler is assigned to the Timer0
module, prescale values of 1:2, 1:4,.., 1:256 are
selectable.

When assigned to the Timer0 module, all instructions
writing to the TMRO register (e.g. CLRF TMRO, MOVWF

9.2.1 SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software con-
trol (i.e., it can be changed “on-the-fly” during program
execution).

9.3

The TMRO interrupt is generated when the TMRO reg-
ister overflows from FFh to 00h in 8-bit mode, or FFFFh
to 0000h in 16-bit mode. This overflow sets the TMROIF
bit. The interrupt can be masked by clearing the
TMROIE bit. The TMROIE bit must be cleared in soft-
ware by the TimerO module Interrupt Service Routine
before re-enabling this interrupt. The TMRO interrupt
cannot awaken the processor from SLEEP, since the
timer is shut-off during SLEEP.

TimerO Interrupt

9.4 16-Bit Mode Timer Reads and

Writes

TMROH is not the high byte of the timer/counter in
16-bit mode, but is actually a buffered version of the
high byte of TimerO (refer to Figure 9-2). The high byte
of the TimerO counter/timer is not directly readable nor
writable. TMROH is updated with the contents of the
high byte of Timer0 during a read of TMROL. This pro-
vides the ability to read all 16-bits of Timer0O without
having to verify that the read of the high and low byte
were valid due to a rollover between successive reads
of the high and low byte.

A write to the high byte of TimerO must also take place
through the TMROH buffer register. Timer0 high byte is
updated with the contents of TMROH when a write
occurs to TMROL. This allows all 16-bits of TimerO to be
updated at once.

TMRO, BSF TMRO, x....etc.) will clear the prescaler
count.
Note:  Writing to TMRO when the prescaler is
assigned to Timer0 will clear the prescaler
count, but will not change the prescaler
assignment.
TABLE 9-1: REGISTERS ASSOCIATED WITH TIMERO
value on Value on all
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR. BOR other
' RESETS
TMROL | TimerO Module’s Low Byte Register XXXX XXXX | uuuu uuuu
TMROH | TimerO Module’s High Byte Register 0000 0000 | 0000 0000
INTCON | GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF 0000 000x | 0000 000u
TOCON TMROON TO8BIT TOCS TOSE PSA TOPS2 | TOPS1 | TOPSO | 1111 1111 | 1111 1111
TRISA — — PORTA Data Direction Register --11 1111 | --11 1111
Legend: x = unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by TimerO0.

© 1999-2013 Microchip Technology Inc.

DS39026D-page 95




PIC18CXX2

NOTES:
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14.2 Control Registers

The MSSP module has three associated registers.
These include a status register (SSPSTAT) and two
control registers (SSPCON1 and SSPCONZ2).

REGISTER 14-1: SSPSTAT: MSSP STATUS REGISTER

R/W-0 R/W-0 R-0 R-0 R-0 R-0 R-0 R-0
SMP CKE D/A P S R/W UA BF
bit 7 bit 0

bit 7 SMP: Sample bit
SPI Master mode:
1 = Input data sampled at end of data output time
0 = Input data sampled at middle of data output time
SPI Slave mode:
SMP must be cleared when SPI is used in Slave mode
In 12C Master or Slave mode:
1 = Slew rate control disabled for standard speed mode (100 kHz and 1 MHz)
0 = Slew rate control enabled for high speed mode (400 kHz)
bit 6 CKE: SPI Clock Edge Select bit
CKP =0:
1 = Data transmitted on rising edge of SCK
0 = Data transmitted on falling edge of SCK
CKP =1:
1 = Data transmitted on falling edge of SCK
0 = Data transmitted on rising edge of SCK
bit 5 D/A: Data/Address bit (1°C mode only)
1 = Indicates that the last byte received or transmitted was data
0 = Indicates that the last byte received or transmitted was address
bit 4 P: STOP bit
(1C mode only. This bit is cleared when the MSSP module is disabled, SSPEN is cleared.)
1 = Indicates that a STOP bit has been detected last (this bit is '0' on RESET)
0 = STOP bit was not detected last

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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14.45 BAUD RATE GENERATOR

In 12C Master mode, the reload value for the BRG is
located in the lower 7 bits of the SSPADD register
(Figure 14-14). When the BRG is loaded with this
value, the BRG counts down to 0 and stops until
another reload has taken place. The BRG count is dec-

FIGURE 14-14:

remented twice per instruction cycle (Tcy) on the Q2
and Q4 clocks. In I2C Master mode, the BRG is
reloaded automatically. If Clock Arbitration is taking
place, for instance, the BRG will be reloaded when the
SCL pin is sampled high (Figure 14-15).

BAUD RATE GENERATOR BLOCK DIAGRAM

SSPM3:SSPMoj‘>{ SSPADD<6:0>

Reload
Control

Reload

T

CLKOUT.—{ BRG Down Counter |~——Fosc/a

FIGURE 14-15:

BAUD RATE GENERATOR TIMING WITH CLOCK ARBITRATION

SDA

DX‘><

DX-1

SCL \

SCL de-asserted but slave holds
SCL low (clock arbitration)

f SCL allowed to transition high

BRG decrements on

Q2 and Q4 cycles

— 1 l l |
BRG | 03h >< 02h K 01lh >< 00h (hold off) I>< 03h >< 02h
Value
: SCL is sampled high, reload takes
place and BRG starts its count.
BRG l —’_‘
Reload
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1°C MASTER MODE WAVEFORM (TRANSMISSION, 7 OR 10-BIT ADDRESS)

FIGURE 14-18:
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NOTES:
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TABLE 16-3: SUMMARY OF A/D REGISTERS

. . . . . . . . Value on Value on all
Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 POR. BOR other
’ RESETS
INTCON ;IEEL Zi!i/ TMROIE INTOIE RBIE | TMROIF | INTOIF RBIF 0000 000x | 0000 000u
PIR1 PSPIF® | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 [ 0000 0000
PIE1 PSPIE® | ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
IPR1 PsPIP® | ADIP RCIP TXIP SSPIP | CCP1IP | TMR2IP | TMR1IP | 0000 0000 | 0000 0000
PIR2 — — — — BCLIF LVDIF | TMR3IF | CCP2IF | ---- 0000 | ---- 0000
PIE2 — — — — BCLIE LVDIE | TMR3IE | CCP2IE | ---- 0000 | ---- 0000
IPR2 — — — — BCLIP LVDIP | TMR3IP | CCP2IP | ---- 0000 | ---- 0000
ADRESH | A/D Result Register XXXX XXXX | uuuu uuuu
ADRESL | A/D Result Register XXXX XXXX | uuuu uuuu
ADCONO ADCS1 | ADCSO | CHS2 CHS1 CHSO _GO/ — ADON | 0000 00-0 | 0000 00-0
DONE
ADCON1 ADFM | ADCS2 — — PCFG3 | PCFG2 | PCFG1 | PCFGO | ---- -000| ---- -000
PORTA — RA6 RA5 RA4 RA3 RA2 RA1 RAO --0x 0000 | --0u 0000
TRISA — PORTA Data Direction Register --11 1111 --11 1111
PORTE — — — — — RE2 RE1 REO ---- -000| ---- -000
LATE — — — — — LATE2 LATEL LATEO |---- -xxx|---- -uuu
TRISE IBF OBF IBOV PSPMODE — PORTE Data Direction bits 0000 -111| 0000 -111
Legend: x =unknown, u = unchanged, — = unimplemented, read as '0'. Shaded cells are not used for A/D conversion.

Note 1: The PSPIF, PSPIE and PSPIP bits are reserved on the PIC18C2X2 devices. Always maintain these bits clear.
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BRA Unconditional Branch BSF Bit Set f
Syntax: [label] BRA n Syntax: [label] BSF f,b[,a]
Operands: -1024 <n <1023 Operands: 0<f<255
Operation: (PC)+2+2n— PC 0<bs<7
a e[0,1]
Status Affected:  None )
) Operation: 1— f<b>
Encoding: ‘ 1101 | onnn ‘ nnnn | nnnn ‘
o Status Affected:  None
Description: Add the 2's complement number .
'2n’ to the PC. Since the PC will Encoding: ‘ 1000 | bbba ‘ £fff | £fff ‘
have incremented to fetch the next Description: Bit 'b' in register 'f' is set. If ‘@’ is 0
instruction, the new address will be Access Bank will be selected, over-
PC+2+2n. This instruction is a two- riding the BSR value. If ‘a’ = 1, then
cycle instruction. the bank will be selected as per the
Words: 1 BSR value.
Cycles: 2 Words: 1
Q Cycle Activity: Cycles: 1
Q1 Q2 Q3 Q4 Q Cycle Activity:
Decode |Read literal | Process | Write to PC Q1 Q2 Q3 Q4
n' Data Decode Read Process Write
No No No No register 'f' Data register 'f'
operation operation operation operation
Example: BSF FLAG REG, 7, 1
Example: HERE BRA Jump Before Instruction
. FLAG REG= 0x0A
Before Instruction -
pC - address (HERE) After Instruction
FLAG REG= 0x8A

After Instruction

PC

= address (Jump)

© 1999-2013 Microchip Technology Inc.
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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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RCALL Relative Call RESET Reset

Syntax: [label] RCALL n Syntax: [label] RESET

Operands: -1024 <n <1023 Operands: None

Operation: (PC)+2 > TOS, Operation: Reset all registers and flags that
(PC)+2+2n— PC are affected by a MCLR reset.

Status Affected:  None Status Affected:  All

Encoding: ‘ 1101 | lnnn ‘ nnnn | nnnn ‘ Encoding: ‘ 0000 | 0000 ‘ 1111 | 1111 ‘

Description: Subroutine call with a jump up to Description: This instruction provides a way to
1K from the current location. First, execute a MCLR Reset in software.
return address (PC+2) is pushed Words: 1
onto the stack. Then, add the 2's
complement number '2n’ to the PC. Cycles: 1
Since the PC will have incremented Q Cycle Activity:
to fetch the next instruction, the Q1 Q2 Q3 Q4
new gddresg WI|.| be PC+2+2n. Decode Start No NoO
ThIS |n§truct|on is a two-cycle reset operation operation
instruction.

Words: 1 Example: RESET

Cycles: 2 After Instruction

Q Cycle Activity: Registers = Reset Value

Flags* = Reset Value
Q1 Q2 Q3 Q4
Decode Read literal Process | Write to PC
n' Data
Push PC to
stack
No No No No
operation operation operation operation
Example: HERE RCALL Jump

Before Instruction

PC = Address (HERE)
After Instruction

PC = Address (Jump)

TOS = Address (HERE+2)

© 1999-2013 Microchip Technology Inc.
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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
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TABLE 21-21: A/D CONVERTER CHARACTERISTICS: PIC18CXX2 (INDUSTRIAL, EXTENDED)
PIC18LCXX2 (INDUSTRIAL)

Pilr:m Symbol Characteristic Min Typ Max Units Conditions
AO01 NR Resolution — — 10 bit |VREF = VDD > 3.0V
— — 10 bit |VREF = VDD < 3.0V
AO3 EiL Integral linearity error — — <tl LSb |VREF = VDD > 3.0V
— — <#2 LSb |VREF = VDD < 3.0V
A04 EDL Differential linearity error — — <tl LSb |VREF = VDD > 3.0V
— — <#2 LSb |VREF = VDD < 3.0V
AO5 EFs Full scale error — — <#1 LSb |VREF = VDD > 3.0V
— — <t1 LSb |VREF = VDD < 3.0V
A06 EOFF Offset error — — <#1 LSb |VREF = VDD > 3.0V
— — <t1 LSb |VREF = VDD < 3.0V
A0 |— Monotonicity guaranteed® — |Vss < VAIN < VREF
A20 |VREF Reference voltage ov — — \Y
A20A (VREFH - VREFL) 3V — — V  |For 10-bit resolution
A21  |VRerH |Reference voltage High AVss — |AVDD+0.3V| V
A22 VREFL |Reference voltage Low AVSS - — AVDD \%
0.3V
A25 |VAN Analog input voltage AVSS - — | VREF+0.3V| V
0.3V
A30 ZAIN Recommended impedance of — — 10.0 kQ
analog voltage source
A40 IAD A/D conversion |PIC18CXXX — 180 — uA |Average current
current (VDD)  [p|C18LCXXX — 0 — pA | consumption when
A/D is on (Note 1).
A50 IREF VREF input current (Note 2) 10 — 1000 pA | During VAIN acquisition.
Based on differential of
VHOLD to VAIN. To charge
CHoLD, see Section 16.0.
— — 10 pA |During A/D conversion
cycle.

Note 1: When A/D is off, it will not consume any current other than minor leakage current. The power-down current
spec includes any such leakage from the A/D module.
VREF current is from RA2/AN2/VREF- and RA3/AN3/VREF+ pins or AVDD and AVSs pins, whichever is
selected as reference input.
2: Vss < VAIN < VREF
3: The A/D conversion result never decreases with an increase in the Input Voltage, and has no missing codes.
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FIGURE 21-22: A/D CONVERSION TIMING

BSF ADCONO, GO

— 1|-— Note 2

o |>__ — 131

' —-: 130 :q_

AD CLK «—132, [ ]

IR C D G Eh G CD D D

ADRES E E OLD_DATA >:<NEW7DATA
ADIF E E _'E Tey
GO | : DONE

SAMPLE SAMPLING STOPPED |

Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts.
This allows the SLEEP instruction to be executed.

2: This is a minimal RC delay (typically 100 ns), which also disconnects the holding capacitor from the analog input.

TABLE 21-22: A/D CONVERSION REQUIREMENTS

PaNr:m Symbol Characteristic Min Max | Units Conditions

130 |TaD AID clock period PIC18CXXX 1.6 200 us | Tosc based, VREF > 3.0V
PIC18LCXXX 3.0 200 us | Tosc based, VREF full range
PIC18CXXX 2.0 6.0 us |A/D RC mode
PIC18LCXXX 3.0 9.0 us |A/D RC mode

131 TcNv Conversion time 11 12 TaD

(not including acquisition time) (Note 1)
132 TACQ Acquisition time (Note 3) 15 — pus |-40°C < Temp < 125°C
10 — us 0°C < Temp < 125°C

135 Tswc Switching Time from convert — sample — (Note 4)

136 TAMP Amplifier settling time (Note 2) 1 — us | This may be used if the
“new” input voltage has not
changed by more than 1 LSb
(i.e., 5mV @ 5.12V) from
the last sampled voltage (as
stated on CHOLD).

Note 1: ADRES register may be read on the following Tcy cycle.
2: See Section 16.0 for minimum conditions, when input voltage has changed more than 1 LSb.
3: The time for the holding capacitor to acquire the “New” input voltage, when the voltage changes full scale
after the conversion (AVDD to AVSs, or AVsSs to AVDD). The source impedance (Rs) on the input channels is
50 Q.
4: On the next Q4 cycle of the device clock.
5: The time of the A/D clock period is dependent on the device frequency and the Tap clock divider.
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23.2 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

T LT T T o T 7 T LT T T O]

=N

B = B = O = O = B e O e T i i B e B i B 2o

>

|
i
%

: J . ~—“<— . L—
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 E1 .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 Bl .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 ] 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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