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PIC18FXX2

2.6.2 OSCILLATOR TRANSITIONS

The PIC18FXX2 devices contain circuitry to prevent
“glitches” when switching between oscillator sources.
Essentially, the circuitry waits for eight rising edges of
the clock source that the processor is switching to. This
ensures that the new clock source is stable and that its
pulse width will not be less than the shortest pulse
width of the two clock sources.

FIGURE 2-8:

A timing diagram indicating the transition from the main
oscillator to the Timer1 oscillator is shown in
Figure 2-8. The Timer1 oscillator is assumed to be run-
ning all the time. After the SCS bit is set, the processor
is frozen at the next occurring Q1 cycle. After eight syn-
chronization cycles are counted from the Timer1 oscil-
lator, operation resumes. No additional delays are
required after the synchronization cycles.

TIMING DIAGRAM FOR TRANSITION FROM OSC1 TO TIMER1 OSCILLATOR
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Note 1: Delay on internal system clock is eight oscillator cycles for synchronization.

The sequence of events that takes place when switch-
ing from the Timer1 oscillator to the main oscillator will
depend on the mode of the main oscillator. In addition
to eight clock cycles of the main oscillator, additional
delays may take place.

If the main oscillator is configured for an external crys-
tal (HS, XT, LP), then the transition will take place after
an oscillator start-up time (TOST) has occurred. A timing
diagram, indicating the transition from the Timer1 oscil-
lator to the main oscillator for HS, XT and LP modes, is
shown in Figure 2-9.

TIMING FOR TRANSITION BETWEEN TIMER1 AND OSC1 (HS, XT, LP)

FIGURE 2-9:
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Note 1: TosT = 1024 Tosc (drawing not to scale).
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FIGURE 4-1: PROGRAM MEMORY MAP
AND STACK FOR
PIC18F442/242
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FIGURE 4-2: PROGRAM MEMORY MAP
AND STACK FOR

PIC18F452/252
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FIGURE 4-6: DATA MEMORY MAP FOR PIC18F242/442
BSR<3:0> Data Memory Map
000h
= 0000 00h|  Access RAM | ooF
Bank O - EPR_ — 7 080h
FFh OFFh
— 0001 00h 100h
_4’ Bank 1 GPR
FFh 1FFh
- 0010 00h 200h
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300h
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oo1r S L MAdcecs RAM Miah ] 7FR
= Access RAM high | 80
—1110 P Read oo (SFRS) FFh
~ Bank 14
When a =0,
the BSR is ignored and the
Access Bank is used.
The first 128 bytes are General
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The second 128 bytes are
Special Function Registers
EFFh (from Bank 15).
=1111 00h Unused Eggn
—> Bank15 | — — — — 7 F80h
FFh SFR FFFh
Whena =1,
the BSR is used to specify the
RAM location that the
instruction uses.
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FIGURE 4-7: DATA MEMORY MAP FOR PIC18F252/452
BSR<3:0> Data Memory Map
= 0000 00h[  Access RAM | 200N
Bank0 | — —_— — - ozen
GPR
FFh OFFh
00h 100h
= 0001, Bank 1 GPR
FFh 1FFh
= 0010 00h 200h
> Bank 2 GPR
oon Soon
- 00h
= 0011 Bank 3 GPR
FFh 3FFh
400h
=0100
Bank 4 GPR Access Bank
4FFh 00h
0101 00h 500h Access RAM low
————  Bank5 17~ N [ M 7Fh
FFh f— Access RAM high | 80h
600h (SFR's) FFh
=0110 When a =0,
Bank 6 NN Unused - the BSR is ignored and the
=1110 to Y™ Read’00h Access Bank is used.
——————» Bank14 The first 128 bytes are General
Purpose RAM (from Bank 0).
The second 128 bytes are
Special Function Registers
EFFh (from Bank 15).
FOOh
=1111 00h Unused F7Fh
————»  Bank15 | — — — — - F80h
FFh SFR FFFh
Whena =1,

the BSR is used to specify the
RAM location that the
instruction uses.
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4.14 RCON Register

The Reset Control (RCON) register contains flag bits
that allow differentiation between the sources of a
device RESET. These flags include the TO, PD, POR,
BOR and Rl bits. This register is readable and writable.

REGISTER 4-3:

bit 7

bit 6-5
bit 4

bit 3

bit 2

bit 1

bit 0

Brown-out Reset.

Note 1: If the BOREN configuration bit is set
(Brown-out Reset enabled), the BOR bit is
1’ on a Power-on Reset. After a Brown-
TA PO POR out Reset has occurred, the BOR bit will
be cleared, and must be set by firmware to
indicate the occurrence of the next

2: Itis recommended that the POR bit be set
after a Power-on Reset has been
detected, so that subsequent Power-on
Resets may be detected.

RCON REGISTER

R/W-0 u-0 uU-0 R/W-1 R-1 R-1 R/W-0 R/W-0
IPEN — — RI TO 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)
Unimplemented: Read as '0'
RI: RESET Instruction Flag bit
1 = The RESET instruction was not executed
0 = The RESET instruction was executed causing a device RESET
(must be set in software after a Brown-out Reset occurs)
TO: Watchdog Time-out Flag bit
1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT time-out occurred
PD: Power-down Detection Flag bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction
POR: Power-on Reset Status bit
1 = A Power-on Reset has not 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 = A Brown-out Reset has not occurred
0 = A Brown-out 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 1’ = Bit is set '0’ = Bit is cleared x = Bit is unknown

© 2006 Microchip Technology Inc.
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FIGURE 5-2: TABLE WRITE OPERATION

Instruction: TBLWT

*

Program Memory
Holding Registers

Table Pointer(")

TBLPTRU : TBLPTRH = TBLPTRL

Program Memory
(TBLPTR)

Table Latch (8-bit)
TABLAT

Section 5.5.

Note 1: Table Pointer actually points to one of eight holding registers, the address of which is determined by
TBLPTRL<2:0>. The process for physically writing data to the Program Memory Array is discussed in

5.2 Control Registers

Several control registers are used in conjunction with
the TBLRD and TBLWT instructions. These include the:

e EECONT register
* EECONB2 register
e TABLAT register

e TBLPTR registers

5.2.1 EECON1 AND EECON2 REGISTERS

EECONT1 is the control register for memory accesses.

EECONZ2 is not a physical register. Reading EECON2
will read all '0's. The EECON2 register is used
exclusively in the memory write and erase sequences.

Control bit EEPGD determines if the access will be a
program or data EEPROM memory access. When
clear, any subsequent operations will operate on the
data EEPROM memory. When set, any subsequent
operations will operate on the program memory.

Control bit CFGS determines if the access will be to the
configuration registers or to program memory/data
EEPROM memory. When set, subsequent operations
will operate on configuration registers, regardless of
EEPGD (see “Special Features of the CPU”,
Section 19.0). When clear, memory selection access is
determined by EEPGD.

The FREE bit, when set, will allow a program memory
erase operation. When the FREE bit is set, the erase
operation is initiated on the next WR command. When
FREE is clear, only writes are enabled.

The WREN bit, when set, will allow a write operation.
On power-up, the WREN bit is clear. The WRERR bit is
set when a write operation is interrupted by a MCLR
Reset or a WDT Time-out Reset during normal opera-
tion. In these situations, the user can check the
WRERR bit and rewrite the location. It is necessary to
reload the data and address registers (EEDATA and
EEADR), due to RESET values of zero.

Control bit WR initiates write operations. This bit cannot
be cleared, only set, in software. It is cleared in hard-
ware at the completion of the write operation. The
inability to clear the WR bit in software prevents the
accidental or premature termination of a write
operation.

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

DS39564C-page 56
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REGISTER 8-3:

bit 7

bit 6

bit 5
bit 4

bit 3

bit 2
bit 1

bit 0

INTCON3 REGISTER

RW-1 RW-1 U-0 RWO RW-0 U0  RWO RMWoO
| INT2P | INTHIP |  — INT2E | INTIIE | — [ INT2IF | INT1IF
bit 7 bit 0

INT2IP: INT2 External Interrupt Priority bit
1 = High priority

0 = Low priority

INT1IP: INT1 External Interrupt Priority bit
1 = High priority

0 = Low priority

Unimplemented: Read as '0'

INT2IE: INT2 External Interrupt Enable bit

1 = Enables the INT2 external interrupt
0 = Disables the INT2 external interrupt

INT1IE: INT1 External Interrupt Enable bit

1 = Enables the INT1 external interrupt
0 = Disables the INT1 external interrupt

Unimplemented: Read as '0'
INT2IF: INT2 External Interrupt Flag bit

1 =The INT2 external interrupt occurred (must be cleared in software)
0 =The INT2 external interrupt did not occur

INT1IF: INT1 External Interrupt Flag bit

1 =The INT1 external interrupt occurred (must be cleared in software)
0 =The INT1 external interrupt did not occur

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

allows for software polling.

Note: Interrupt flag bits are set when an interrupt condition occurs, regardless of the state
of its corresponding enable bit or the global enable bit. User software should ensure
the appropriate interrupt flag bits are clear prior to enabling an interrupt. This feature

© 2006 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 u-0 R/W-1 R/W-1 R/W-1
IBF OBF IBOV PSPMODE = TRISE2 | TRISE1 | 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 /O mode
Unimplemented: Read as '0'
TRISE2: RE2 Direction Control bit
1 = Input
0 = Output
TRISE1: RE1 Direction Control bit
1 = Input
0 = Output
TRISEOQ: 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
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10.0 TIMERO MODULE Figure 10-1 shows a simplified block diagram of the
Timer0 module in 8-bit mode and Figure 10-2 shows a
The Timer0 module has the following features: simplified block diagram of the Timer0 module in 16-bit
¢ Software selectable as an 8-bit or 16-bit timer/ mode.
counter The TOCON register (Register 10-1) is a readable and
* Readable and writable writable register that controls all the aspects of Timer0,
* Dedicated 8-bit software programmable prescaler including the prescale selection.

Clock source selectable to be external or internal

Interrupt-on-overflow from FFh to 00h in 8-bit
mode and FFFFh to 0000h in 16-bit mode

Edge select for external clock

REGISTER 10-1:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2-0

TOCON: TIMERO CONTROL REGISTER

R/W-1 R/W-1 RW-1  RW-1  RW-1  RW-1 RW-1  RM-i
| TMROON | T08BIT | Tocs | TOSE | PSA | ToPs2 | TOPSt | TOPSO
bit 7 bit 0

TMROON: Timer0 On/Off Control bit

1 = Enables Timer0

0 = Stops Timer0

TO8BIT: Timer0 8-bit/16-bit Control bit

1 = TimerO0 is configured as an 8-bit timer/counter

0 = TimerO is configured as a 16-bit timer/counter
TOCS: Timer0 Clock Source Select bit

1 = Transition on TOCKI pin

0 = Internal instruction cycle clock (CLKO)

TOSE: Timer0 Source Edge Select bit

1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin
PSA: Timer0 Prescaler Assignment bit

1 = TImerO0 prescaler is NOT assigned. Timer0 clock input bypasses prescaler.
0 = TimerO0 prescaler is assigned. Timer0 clock input comes from prescaler output.
TOPS2:TOPSO: TimerO Prescaler Select bits

111 = 1:256 prescale value

110 = 1:128 prescale value

101 = 1:64 prescale value

100 = 1:32 prescale value

011 = 1:16 prescale value

010 =1:8 prescale value

001 = 1:4 prescale value

000 =1:2 prescale 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

© 2006 Microchip Technology Inc. DS39564C-page 103
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FIGURE 10-1: TIMERO BLOCK DIAGRAM IN 8-BIT MODE

Data Bus
Fosc/4 —— 0
8
® 1
Sync with
1 Internal — TMROL
RA4/TOCKI pin Programmable | | o Clocks
Prescaler
TOSE (2 Tcy delay)
I/ 3 PSA
Set Interrupt
TOPS2, TOPS1, TOPSO Flag bit TMROIF
ToCs on Overflow
Note: Upon RESET, TimerO0 is enabled in 8-bit mode with clock input from TOCKI max. prescale.

FIGURE 10-2: TIMERO BLOCK DIAGRAM IN 16-BIT MODE

Fosc/ 0
Sync with Set Interrupt
; Internal —»‘ TMROL | TMRO Flag bit TMROIF
. Clocks High Byte
TOCKI pin Pr%grammable on Overflow
TOSE rescaler (2 Tov delay)
3 | |
k K LRead TMROL
TOPS2, TOPS1, TOPSO _ M
0CS PSA Write TMROL
8
8
TMROH
8
Data Bus<7:0>
Note: Upon RESET, TimerO0 is enabled in 8-bit mode with clock input from TOCKI max. prescale.
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11.2 Timer1 Oscillator

A crystal oscillator circuit is built-in between pins T10SI
(input) and T10SO (amplifier output). It is enabled by
setting control bit TTOSCEN (T1CON<3>). The oscilla-
tor is a low power oscillator rated up to 200 kHz. It will
continue to run during SLEEP. It is primarily intended
for a 32 kHz crystal. Table 11-1 shows the capacitor
selection for the Timer1 oscillator.

The user must provide a software time delay to ensure
proper start-up of the Timer1 oscillator.

TABLE 11-1: CAPACITOR SELECTION FOR

THE ALTERNATE
OSCILLATOR
Osc Type Freq C1 Cc2
LP 32 kHz TBD(" TBD("

Crystal to be Tested:
32.768 kHz | Epson C-001R32.768K-A | +20 PPM

Note 1: Microchip suggests 33 pF as a starting
point in validating the oscillator circuit.

2: Higher capacitance increases the stability
of the oscillator, but also increases the
start-up time.

3: Since each resonator/crystal has its own
characteristics, the user should consult
the  resonator/crystal  manufacturer
for appropriate values of external
components.

4: Capacitor values are for design guidance
only.

11.3 Timer1 Interrupt

The TMR1 Register pair (TMR1H:TMR1L) increments
from 0000h to FFFFh and rolls over to 0000h. The
TMR1 Interrupt, if enabled, is generated on overflow,
which is latched in interrupt flag bit TMR1IF (PIR1<0>).
This interrupt can be enabled/disabled by setting/
clearing TMR1 interrupt enable bit, TMR1IE (PIE1<0>).

11.4 Resetting Timer1 using a CCP
Trigger Output

If the CCP module is configured in Compare mode to
generate a “special event trigger’ (CCP1M3:CCP1MO
=1011), this signal will reset Timer1 and start an A/D
conversion (if the A/D module is enabled).

Note: The special event triggers from the CCP1
module will not set interrupt flag bit

TMR1IF (PIR1<05).

Timer1 must be configured for either Timer or Synchro-
nized Counter mode to take advantage of this feature.
If Timer1 is running in Asynchronous Counter mode,
this RESET operation may not work.

In the event that a write to Timer1 coincides with a
special event trigger from CCP1, the write will take
precedence.

In this mode of operation, the CCPR1H:CCPRI1L regis-
ters pair effectively becomes the period register for
Timer1.

11.5 Timer1 16-Bit Read/Write Mode

Timer1 can be configured for 16-bit reads and writes
(see Figure 11-2). When the RD16 control bit
(T1CON<7>) is set, the address for TMR1H is mapped
to a buffer register for the high byte of Timer1. A read
from TMR1L will load the contents of the high byte of
Timer1 into the Timer1 high byte buffer. This provides
the user with the ability to accurately read all 16-bits of
Timer1 without having to determine whether a read of
the high byte followed by a read of the low byte is valid,
due to a rollover between reads.

A write to the high byte of Timer1 must also take place
through the TMR1H buffer register. Timer1 high byte is
updated with the contents of TMR1H when a write
occurs to TMR1L. This allows a user to write all 16 bits
to both the high and low bytes of Timer1 at once.

The high byte of Timer1 is not directly readable or writ-
able in this mode. All reads and writes must take place
through the Timer1 high byte buffer register. Writes to
TMR1H do not clear the Timer1 prescaler. The
prescaler is only cleared on writes to TMR1L.

© 2006 Microchip Technology Inc.
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15.3.1 REGISTERS

The MSSP module has four registers for SPI mode
operation. These are:

* MSSP Control Register1 (SSPCON1)

e MSSP Status Register (SSPSTAT)

¢ Serial Receive/Transmit Buffer (SSPBUF)

SSPSR is the shift register used for shifting data in or
out. SSPBUF is the buffer register to which data bytes
are written to or read from.

In receive operations, SSPSR and SSPBUF together
create a double buffered receiver. When SSPSR
receives a complete byte, it is transferred to SSPBUF
and the SSPIF interrupt is set.

* MSSP Shift Register (SSPSR) - Not directly During transmission, the SSPBUF is not double buff-
accessible ered. A write to SSPBUF will write to both SSPBUF and

SSPCON1 and SSPSTAT are the control and status SSPSR.

registers in SPI mode operation. The SSPCONT1 regis-

ter is readable and writable. The lower 6 bits of the

SSPSTAT are read only. The upper two bits of the

SSPSTAT are read/write.

REGISTER 15-1: SSPSTAT: MSSP STATUS REGISTER (SPI MODE)

RW-0  RMW-0 R-0 R-0 R-0 R-0 R-0 R-0
| smp | cke | DA | P | s | RW 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
bit 6 CKE: SPI Clock Edge Select

When CKP = 0:
1 = Data transmitted on rising edge of SCK
0 = Data transmitted on falling edge of SCK

When CKP = 1:
1 = Data transmitted on falling edge of SCK
0 = Data transmitted on rising edge of SCK

bit5  D/A: Data/Address bit
Used in I°C mode only
bit 4 P: STOP bit

Used in 12C mode only. This bit is cleared when the MSSP module is disabled, SSPEN is
cleared.

bit 3 S: START bit
Used in I°C mode only
bit 2 R/W: Read/Write bit information
Used in I°C mode only
bit 1 UA: Update Address
Used in I°C mode only
bit 0 BF: Buffer Full Status bit (Receive mode only)

1 = Receive complete, SSPBUF is full
0 = Receive not complete, SSPBUF is empty

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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15.4.7 1 Clock Arbitration

Clock arbitration occurs when the master, during any
receive, transmit or Repeated START/STOP condition,
de-asserts the SCL pin (SCL allowed to float high).
When the SCL pin is allowed to float high, the baud rate
generator (BRG) is suspended from counting until the
SCL pin is actually sampled high. When the SCL pin is

FIGURE 15-18:

sampled high, the baud rate generator is reloaded with
the contents of SSPADD<6:0> and begins counting.
This ensures that the SCL high time will always be at
least one BRG rollover count, in the event that the clock
is held low by an external device (Figure 15-18).

BAUD RATE GENERATOR TIMING WITH CLOCK ARBITRATION

SDA DX Y

DX-1

SCL \

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

l— SCL allowed to transition high

BRG decrements on
Q2 and Q4 cycles

. ! ! }
ste ; 03h >( 02h >< 01h >< 00h (hold off) ;>< 03h >< 02h
I

| SCL is sampled high, reload takes
place and BRG starts its count. —’_‘
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17.0 COMPATIBLE 10-BIT
ANALOG-TO-DIGITAL
CONVERTER (A/D) MODULE

The Analog-to-Digital (A/D) converter module has five

inputs for the PIC18F2X2 devices and eight for the

PIC18F4X2 devices. This module has the ADCONO

and ADCONT register definitions that are compatible
with the mid-range A/D module.

The A/D allows conversion of an analog input signal to
a corresponding 10-bit digital number.

REGISTER 17-1: ADCONO REGISTER

The A/D module has four registers. These registers
are:

* A/D Result High Register (ADRESH)

* A/D Result Low Register (ADRESL)

* A/D Control Register 0 (ADCONO)

¢ A/D Control Register 1 (ADCONT1)

The ADCONO register, shown in Register 17-1, con-
trols the operation of the A/D module. The ADCON1

register, shown in Register 17-2, configures the
functions of the port pins.

RWO RW-O RW-0 RWO RWO0  RWoO U0  RW-0
| ADCS1 | ADCSO | CHS2 | CHSt | CHSo |GODONE| — | ADON
bit 7 bit 0

bit7-6  ADCS1:ADCSO0: A/D Conversion Clock Select bits (ADCONO bits in bold)

ADCONT1 ADCONO
<ADCS2> | <ADCS1:ADCSO0>

Clock Conversion

00

01

10

11

FRc (clock derived from the internal A/D RC oscillator)

00

01

10

R|R|R[Rr|O|O|O|O

11

FRC (clock derived from the internal A/D RC oscillator)

bit 5-3  CHS2:CHSO0: Analog Channel Select bits

000 = channel 0, (ANO)
001 = channel 1, (AN1)
010 = channel 2, (AN2)
011 = channel 3, (AN3)
100 = channel 4, (AN4)
101 = channel 5, (AN5)
110 = channel 6, (AN6)
111 = channel 7, (AN7)

Note: The PIC18F2X2 devices do not implement the full 8 A/D channels; the unimplemented
selections are reserved. Do not select any unimplemented channel.

bit 2 GO/DONE: A/D Conversion Status bit

When ADON = 1:

1 = A/D conversion in progress (setting this bit starts the A/D conversion which is automatically
cleared by hardware when the A/D conversion is complete)

0 = A/D conversion not in progress

bit 1 Unimplemented: Read as '0'
bit 0 ADON: A/D On bit

1 = A/D converter module is powered up
0 = A/D converter module is shut-off and consumes no operating current

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

© 2006 Microchip Technology Inc.
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REGISTER 17-2: ADCON1 REGISTER

R/W-0 R/W-0 uU-0 U-0 RW-0  RW-0 RW-0  RMW-0
| ADFM | ADCS2 | — — PCFG3 | PCFG2 | PCFG1 | PCFGO
bit 7 bit 0

bit 7 ADFM: A/D Result Format Select bit

1 = Right |

ustified. Six (6) Most Significant bits of ADRESH are read as ’0’.

0 = Left justified. Six (6) Least Significant bits of ADRESL are read as ’0’.
bit 6 ADCS2: A/D Conversion Clock Select bit (ADCON1 bits in bold)

ADCONT ADCONO Clock Conversion
<ADCS2> | <ADCS1:ADCSO0>

0 00 Fosc/2

0 01 Fosc/8

0 10 Fosc/32

0 11 FRC (clock derived from the internal A/D RC oscillator)

1 00 Fosc/4

1 01 Fosc/16

1 10 Fosc/64

1 11 FRC (clock derived from the internal A/D RC oscillator)

bit 5-4  Unimplemented: Read as '0'
bit 3-0 PCFG3:PCFGO0: A/D Port Configuration Control bits

':g';(: AN7 | AN6 | AN5 | AN4 AN3 AN2 AN1 | ANO | VREF+ | VREF- C/R
0000 A A A A A A A A VDD Vss 8/0
0001 A A A A VREF+ A A A AN3 Vss 7/1
0010 D D D A A A A A VDD Vss 5/0
0011 D D D A VREF+ A A A AN3 Vss 4/1
0100 D D D D A D A A VDD Vss 3/0
0101 D D D D VREF+ D A A AN3 Vss 2/1
011x D D D D D D D D — — 0/0
1000 A A A A VREF+ VREF- A A AN3 AN2 6/2
1001 D D A A A A A A VDD Vss 6/0
1010 D D A A VREF+ A A A AN3 Vss 5/1
1011 D D A A VREF+ VREF- A A AN3 AN2 4/2
1100 D D D A VREF+ VREF- A A AN3 AN2 3/2
1101 D D D D VREF+ VREF- A A AN3 AN2 2/2
1110 D D D D D D D A VDD Vss 1/0
1111 D D D D VREF+ VREF- D A AN3 AN2 1/2

A = Analog input D = Digital /0

C/R = # of analog input channels / # of A/D voltage references

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
Note: On any device RESET, the port pins that are multiplexed with analog functions (ANx) are

forced to be an analog input.
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ADDWFC ADD W and Carry bit to f
Syntax: [ label] ADDWFC  f[,d[,a]
Operands: 0<f<255
de [0,1]
ae [0,1]
Operation: (W) + (f) + (C) — dest
Status Affected: N,0V, C, DC, Z
Encoding: ‘ 0010 | 00da ‘ fEfE ‘ fEfE |
Description: Add W, the Carry Flag and data
memory location 'f'. If 'd' is 0, the
result is placed in W. If 'd'is 1, the
result is placed in data memory loca-
tion 'f. If ‘@’ is 0, the Access Bank
will be selected. If ‘a’ is 1, the BSR
will not be overridden.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to
register 'f' Data destination
Example: ADDWFC REG, 0, 1
Before Instruction
Carry bit = 1
REG = 0x02
\W = 0x4D
After Instruction
Carrybit = 0
REG = 0x02
W = 0x50

ANDLW AND literal with W
Syntax: [ label] ANDLW Kk
Operands: 0<k<255
Operation: (W) .AND. k > W
Status Affected: N,Z
Encoding: ‘ 0000 | 1011 ‘ kkkk | kkkk ‘
Description: The contents of W are ANDed with
the 8-bit literal 'k". The result is
placed in W.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read literal Process Write to W
k' Data
Example: ANDLW 0X5F

Before Instruction

W

= OxA3

After Instruction

W

= 0x03
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GOTO Unconditional Branch INCF Increment f
Syntax: [label] GOTO k Syntax: [label] INCF f[,d[,a]
Operands: 0<k<1048575 Operands: 0<f<255
Operation: k - PC<20:1> de [0,1]
ae [0,1]
Status Affected:  None .
) Operation: (f) + 1 — dest
Encoding: ]
1stword (k<7:0>) | 1110 | 1111 | k.kkk | kkkk, Status Affected: ~ C, DC, N, OV, Z
2nd word(k<19:8>)| 1111 |kiokkk| kkkk | kkkkg Encoding: ‘ 0010 | 10da ‘ ffff | ffff ‘
Description: GOTO allows an unconditional Description: The contents of register 'f' are
branch anywhere within entire incremented. If 'd' is O, the result is
2 Mbyte memory range. The 20-bit placed in W. If 'd"is 1, the result is
value ’K’ is loaded into PC<20:1>. placed back in register 'f' (default).
GOTO is always a two-cycle If 'a’ is 0, the Access Bank will be
instruction. selected, overriding the BSR value.
Words: 2 If 'a’ = 1, then the bank will be
selected as per the BSR value
Cycles: 2 (default).
Q Cycle Activity: Words: 1
Q1 Q2 Q3 Q4 Cycles: 1
Decode Read literal No Read literal .
'k'<7:0>, operation 'k'<19:8>, Q Cycle Activity:
Write to PC Q1 Q2 Q3 Q4
No No No No Decode Read Process Write to
operation operation operation operation register 'f' Data destination
Example: GOTO THERE Example: INCF CNT, 1, O
After Instruction Before Instruction
PC = Address (THERE) CNT = OxFF
Zz = 0
C = ?
DC = ?
After Instruction
CNT = 0x00
Z = 1
c = 1
DC = 1

DS39564C-page 232 © 2006 Microchip Technology Inc.



PIC18FXX2

FIGURE 23-23: TYPICAL AND MAXIMUM VoL vs. loL (VDD = 5V, -40°C TO +125°C)
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FIGURE 23-24: TYPICAL AND MAXIMUM VoL vs. loL (VbD = 3V, -40°C TO +125°C)
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24.0 PACKAGING INFORMATION

24.1 Package Marking Information

28-Lead SPDIP Example
0610017
P Qg\ YYWWNNN ) Q N Q

28-Lead SOIC Example

XXXXXXXXXXXXXXXXXXXX PIC18F242-E/SO @3
XXXXXXXXXKXXXXXXXXXX A3 0610017
XXXXXXXXXXXXXXXXXXXX '

YYWWNNN
®) T ©)

40-Lead PDIP Example

0610017
) OXXX\)((\)((\),(V)\(,\),(&%%(XXXXXXX D Q B M e Q
@) MicRrocHIP @)

Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
@ Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.
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28-Lead Plastic Small Outline (SO) — Wide, 300 mil Body (SOIC)

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

E——

o T

— —
— —
— —
— —
r: —
— —
— —
— —
LI: —
— —
— —
B — —
— — 2
n —] O — 1
h — |———
o [-—
45°
a t %
_LJ L VA A~
b Jo -
a3 — -] A1—
Units INCHES* MILLIMETERS
DimensionLimits |  MIN | NOM [ MAX MIN | NOM [ MAX
Number of Pins n 28 28
Pitch p .050 1.27
Overall Height A .093 .099 104 2.36 2.50 2.64
Molded Package Thickness A2 .088 .091 .094 2.24 2.31 2.39
Standoff § Al .004 .008 .012 0.10 0.20 0.30
Overall Width E .394 407 420 10.01 10.34 10.67
Molded Package Width E1 .288 .295 .299 7.32 7.49 7.59
Overall Length D .695 .704 712 17.65 17.87 18.08
Chamfer Distance h .010 .020 .029 0.25 0.50 0.74
Foot Length L .016 .033 .050 0.41 0.84 1.27
Foot Angle Top ¢ 0 4 8 0 4 8
Lead Thickness c .009 .01 .013 0.23 0.28 0.33
Lead Width B .014 .017 .020 0.36 0.42 0.51
Mold Draft Angle Top o 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

* Controlling Parameter
§ Significant Characteristic
Notes:

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

JEDEC Equivalent: MS-013
Drawing No. C04-052
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