Microchip Technology - PIC18LC858-1/PT Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

PIC

8-Bit

40MHz

CANbus, I2C, SPI, UART/USART
Brown-out Detect/Reset, LVD, POR, PWM, WDT
68

32KB (16K x 16)

oTP

1.5Kx 8

2.5V ~ 5.5V

A/D 16x10b

External

-40°C ~ 85°C (TA)

Surface Mount

80-TQFP

80-TQFP (12x12)

https://www.e-xfl.com/product-detail/microchip-technology/pic18Ic858-i-pt

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic18lc858-i-pt-4425812
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

PIC18CXX8

Pin Diagrams (Cont.'d)
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TABLE 1-2: PINOUT 1/O DESCRIPTIONS (CONTINUED)
Pin Number
Pin Name pic18cess | Piciscess | | Buffer
Type Type
TQFP | PLCC | TQFP | PLCC Description
PORTD is a bi-directional I/O port. These
pins have TTL input buffers when external
memory is enabled.
RDO/PSPO 58 3 72 3
RDO 1/0 ST Digital I/O
PSPO 110 TTL Parallel slave port data
RD1/PSP1 55 67 69 83
RD1 110 ST Digital I/O
PSP1 110 TTL Parallel slave port data
RD2/PSP2 54 66 68 82
RD2 110 ST Digital I/O
PSP2 110 TTL Parallel slave port data
RD3/PSP3 53 65 67 81
RD3 110 ST Digital I/O
PSP3 110 TTL Parallel slave port data
RD4/PSP4 52 64 66 80
RD4 110 ST Digital I/O
PSP4 110 TTL Parallel slave port data
RD5/PSP5 51 63 65 79
RD5 1/0 ST Digital I/O
PSP5 110 TTL Parallel slave port data
RD6/PSP6 50 62 64 78
RD6 110 ST Digital I/O
PSP6 110 TTL Parallel slave port data
RD7/PSP7 49 61 63 77
RD7 110 ST Digital I/O
PSP7 1/0 TTL Parallel slave port data
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = Input (0] = Output
P = Power oD = Open Drain (no P diode to VDD)

DS30475A-page 16

Advanced Information

© 2000 Microchip Technology Inc.



PIC18CXX8

If the main oscillator is configured for HS4 (PLL) mode,
an oscillator start-up time (TosT) plus an additional PLL
time-out (TpLL) will occur. The PLL time-out is typically
2 ms and allows the PLL to lock to the main oscillator
frequency. A timing diagram indicating the transition
from the Timer1 oscillator to the main oscillator for HS4
mode is shown in Figure 2-9.

If the main oscillator is configured in the RC, RCIO, EC
or ECIO modes, there is no oscillator start-up time-out.
Operation will resume after eight cycles of the main
oscillator have been counted. A timing diagram indicat-
ing the transition from the Timer1 oscillator to the main
oscillator for RC, RCIO, EC and ECIO modes is shown
in Figure 2-10.

FIGURE 2-9: TIMING FOR TRANSITION BETWEEN TIMER1 AND OSC1 (HS WITH PLL)
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Note 1: TosT = 1024Tosc (drawing not to scale).

FIGURE 2-10: TIMING FOR TRANSITION BETWEEN TIMER1 AND OSC1 (RC, EC)
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Note 1: RC oscillator mode assumed.

© 2000 Microchip Technology Inc.

Advanced Information

DS30475A-page 27




PIC18CXX8

FIGURE 7-1: INTERRUPT LOGIC
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7.1 Control Reqgisters 7.1.1 INTCON REGISTERS

This section contains the control and status registers. The INTCON Registers are readable and writable

REGISTER 7-1:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

registers, which contain various enable, priority, and
flag bits.

INTCON REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-x

GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF | INTOIF RBIF

bit 7 bit 0

GIE/GIEH: Global Interrupt Enable bit

When IPEN = 0:
1 = Enables all un-masked interrupts
0 = Disables all interrupts

When IPEN = 1:

1 = Enables all high priority interrupts

0 = Disables all high priority interrupts
PEIE/GIEL: Peripheral Interrupt Enable bit

When IPEN = 0:
1 = Enables all un-masked peripheral interrupts
0 = Disables all peripheral interrupts

When IPEN = 1:

1 = Enables all low priority peripheral interrupts

0 = Disables all priority peripheral interrupts

TMROIE: TMRO Overflow Interrupt Enable bit

1 = Enables the TMRO overflow interrupt

0 = Disables the TMRO overflow interrupt

INTOIE: INTO External Interrupt Enable bit

1 = Enables the INTO external interrupt

0 = Disables the INTO external interrupt

RBIE: RB Port Change Interrupt Enable bit

1 = Enables the RB port change interrupt

0 = Disables the RB port change interrupt

TMROIF: TMRO Overflow Interrupt Flag bit

1 = TMRO register has overflowed (must be cleared in software)
0 = TMRO register did not overflow

INTOIF: INTO External Interrupt Flag bit

1 = The INTO external interrupt occurred (must be cleared in software by reading PORTB)
0 = The INTO external interrupt did not occur

RBIF: RB Port Change Interrupt Flag bit

1 = At least one of the RB7:RB4 pins changed state (must be cleared in software)
0 = None of the RB7:RB4 pins have changed state

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

Note: Interrupt flag bits get 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
allows software polling.

© 2000 Microchip Technology Inc. Advanced Information DS30475A-page 77
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7.1.6 INT INTERRUPTS

External interrupts on the RBO/INTO, RB1/INTZ,
RB2/INT2, and RB3/INT3 pins are edge triggered:
either rising if the corresponding INTEDGX bit is set in
the INTCON2 register, or falling, if the INTEDGxX bit is
clear. When a valid edge appears on the RBx/INTx pin,
the corresponding flag bit INTxIF is set. This interrupt
can be disabled by clearing the corresponding enable
bit INTXIE. Flag bit INTxIF must be cleared in software
in the Interrupt Service Routine before re-enabling the
interrupt. All external interrupts (INTO, INT1, INT2, and
INT3) can wake-up the processor from SLEEP, if bit
INTXIE was set prior to going into SLEEP. If the global
interrupt enable bit GIE is set, the processor will branch
to the interrupt vector following wake-up.

Interrupt priority for INT1, INT2 and INT3 is determined
by the value contained in the interrupt priority bits
INTL1IP (INTCONS3 register), INT3IP (INTCONS3 regis-
ter), and INT2IP (INTCONZ2 register). There is no prior-
ity bit associated with INTO; it is always a high priority
interrupt source.

7.1.7 TMRO INTERRUPT

In 8-bit mode (which is the default), an overflow (FFh —
00h) in the TMRO register will set flag bit TMROIF. In
16-bit mode, an overflow (FFFFh — 0000h) in the

TMROH:TMROL registers will set flag bit TMROIF. The
interrupt can be enabled/disabled by setting/clearing
enable bit TMROIE (INTCON register). Interrupt priority
for TimerO is determined by the value contained in the
interrupt priority bit TMROIP (INTCON2 register). See
Section 10.0 for further details on the TimerO module.

7.1.8 PORTB INTERRUPT-ON-CHANGE

An input change on PORTB<7:4> sets flag bit RBIF
(INTCON register). The interrupt can be enabled/
disabled by setting/clearing enable bit RBIE (INTCON
register). Interrupt priority for PORTB interrupt-
on-change is determined by the value contained in the
interrupt priority bit RBIP (INTCON2 register).

7.2 Context Saving During Interrupts

During an interrupt, the return PC value is saved on the
stack. Additionally, the WREG, STATUS and BSR reg-
isters are saved on the fast return stack. If a fast return
from interrupt is not used (See Section 4.3), the user
may need to save the WREG, STATUS and BSR regis-
ters in software. Depending on the user’s application,
other registers may also need to be saved.
Example 7-1 saves and restores the WREG, STATUS
and BSR registers during an Interrupt Service Routine.

EXAMPLE 7-1: SAVING STATUS, WREG AND BSR REGISTERS IN RAM

; USER ISR CODE

7

MOVWF W_TEMP ; W.TEMP is in Low Access bank
MOVFF STATUS, STATUS_TEMP ; STATUS_TEMP located anywhere
MOVFF BSR, BSR_TEMP ; BSR located anywhere

MOVFF BSR_TEMP, BSR ; Restore BSR
MOVF W_TEMP, W ; Restore WREG
MOVFF STATUS_TEMP, STATUS ; Restore STATUS
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8.2 PORTB, TRISB and LATB Reaqisters

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

Read-modify-write operations on the LATB register
read and write the latched output value for PORTB.

EXAMPLE 8-2: INITIALIZING PORTB

CLRF PORTB ; Initialize PORTB by
; clearing output
; data latches
CLRF LATB ; Alternate method
; to clear output
; data latches
MOVLW 0xCF ; Value used to

; initialize data

; direction

MOVWF TRISB ; Set RB3:RBO as inputs
; RB5:RB4 as outputs
; RB7:RB6 as inputs

FIGURE 8-4: RB7:RB4 PINS BLOCK

DIAGRAM
VDD
BEPUR
RBPU® - weak
Pull-up
Data Latch
Data Bus
D Q
1/0 pin®
WR LATB
or CK_
WR PORTB TRIS Latch
D Q
WR TRISB TTL
oK N AVARRA
Buffer ST
< s Buffer
RD TRISB
1 ]
RD LATB Latch
ﬁ Q D
RD PORTB EN Q1
Set RBIF
From other i Q D
RB7:RB4 pins RD PORTB
o HCF
Q3
RBX/INTx
Note 1: 1/0 pins have diode protection to Vbp and Vss.
2: To enable weak pull-ups, set the appropriate TRIS
bit(s) and clear the RBPU bit (INTCONZ2 register).

Each of the PORTB pins has a weak internal pull-up. A
single control bit can turn on all the pull-ups. This is per-
formed by clearing bit RBPU (INTCONZ2 register). The
weak pull-up is automatically turned off when the port
pin is configured as an output. The pull-ups are dis-
abled on a Power-on Reset.

Four of PORTB's pins, RB7:RB4, have an
interrupt-on-change feature. Only pins configured as
inputs can cause this interrupt to occur (i.e., any
RB7:RB4 pin configured as an output is excluded from
the interrupt-on-change comparison). The input pins
(of RB7:RB4) are compared with the old value latched
on the last read of PORTB. The “mismatch” outputs of
RB7:RB4 are OR'd together to generate the RB Port
Change Interrupt with flag bit RBIF (INTCON register).

This interrupt can wake the device from SLEEP. The
user, in the Interrupt Service Routine, can clear the
interrupt in the following manner:

a) Any read or write of PORTB (except with the
MOVFF instruction). This will end the mismatch
condition.

b) Clear flag bit RBIF.

A mismatch condition will continue to set flag bit RBIF.
Reading PORTB will end the mismatch condition and
allow flag bit RBIF to be cleared.

The interrupt-on-change feature is recommended for
wake-up on key depression operation and operations
where PORTB is only used for the interrupt on change
feature. Polling of PORTB is not recommended while
using the interrupt-on-change feature.

FIGURE 8-5: RB3:RBO PINS BLOCK

DIAGRAM
VbD
@
RBPU 5 Weak
Pull-up
Data Bus Data Latch
D ) N
1/0 Pin®
WR Port CK _\_
TRIS Latch
D Q
WR TRIS Rl 7
Input
CK _\— Buffer
q
RD TRIS
RD Port EN
Schmitt Trigger 2&
RBX/INTx Buﬁer(sg
‘ RD Port
Note 1: 1/0 pins have diode protection to VDD and Vss.
2: To enable weak pull-ups, set the appropriate TRIS
bit(s) and clear the RBPU bit INTCON2 register).
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NOTES:
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15.0 MASTER SYNCHRONOUS
SERIAL PORT (MSSP)
MODULE

15.1 Master SSP_(MSSP) Module Overview

The Master Synchronous Serial Port (MSSP) module is
a serial interface useful for communicating with other
peripheral or microcontroller devices. These peripheral
devices may be Serial EEPROMSs, shift registers, dis-
play drivers, A/D converters, etc. The MSSP module
can operate in one of two modes:
» Serial Peripheral Interface™ (SPI)
« Inter-Integrated Circuit (I2C)

- Full Master mode

- Slave mode (with general address call)
The I1°C interface supports the following modes in
hardware:
¢ Master mode
* Multi-master mode
» Slave mode

© 2000 Microchip Technology Inc. Advanced Information
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TABLE 16-5: BAUD RATES FOR ASYNCHRONOUS MODE (BRGH = 1)

aup | FOCTAOMHZ gpppg 33 MHz SPBRG 25 MHz SPBRG 20 MHz SPBRG
RATE % va!ue % val_ue % val_ue % va[ue
(Kbps) | KBAUD ERROR decimal) | ygayp grrOR (decimal) | ypaup ERROR (d€cimal) | kpaup ERROR (decimal)

03 NA } - NA } } NA - } NA } -

12 NA ; . NA ; ; NA . ; NA ; .

24 NA ; : NA ; ; NA : ; NA ; :

9.6 NA ; . 9.60 007 214 9.5 015 162 962 4016 129

19.2 1923 +0.16 129 19.28 4039 106 19.30  +047 80 1923 +0.16 64

76.8 7576  -136 32 7639 054 26 7813 +1.73 19 7813 +173 15

96 9615 4016 25 9821 4231 20 9766  +173 15 96.15  +0.16 12

300 31250 +417 7 29464 -179 6 31250 +417 4 31250 +417 3

500 500 0 4 51563 +3.13 3 52083 +417 2 41667 -1667 2

HIGH 2500 - 0 2062.50 - 0 1562.50 - 0 1250 - 0

Low  |9.77 ; 255 8,06 ; 255 6.10 . 255 488 - 255
BAUD | FOSC=16MHZ  cppno 10 MHz SPBRG 7.15909 MHz SPBRG 5.0688 MHz SPBRG
RATE % val_ue % va!ue % va!ue % val_ue
(Kbps) | kgaup ErrROrR (@ecimal) | ygayp ErroOr  (@ecimal) | ygaup ERrROR (@ecimal) | ygaup ERROR (decimal)

03 NA - - NA ; ; NA - ; NA ; -

1.2 NA : : NA ; ; NA : ; NA ; :

2.4 NA - - NA ; ; 2.41 +023 185 240 0 131

9.6 9.62 +016 103 9.62 +016 64 9.52 083 46 960 0 32

19.2 1923  +0.16 51 1894  -136 32 1945  +132 22 1864 -294 16

76.8 7692 4016 12 7813 +173 7 7457 290 5 7920 4313 3

96 100 +417 9 8929 699 6 89.49 678 4 105.60 +10.00 2

300 33333 +1111 2 31250 +417 1 447.44  +4915 0 316.80 +5.60 0

500 500 0 1 625 +2500 O 44744 1051 0 NA ; :

HIGH 1000 - 0 625 ; 0 447.44 - 0 316.80 - 0

Low |3.91 . 255 2.44 ; 255 175 - 255 124 - 255
BAUD FOSC = 4 MHz SPBRG 3.579545 MHz SPBRG 1 MHz SPBRG 32.768 kHz SPBRG
RATE % val_ue % va!ue % va!ue % val_ue
(Kbps) | «gaup ERrROR (decimal) | ygaup ERROR (d€cimal) | paup ERROR (d€cimal) | kpaup ERROR (decimal)

03 NA - - NA } - 030 +016 207 029 248 6

12 1.20 +016 207 1.20 +023 185 1.20 +0.16 51 102 -1467 1

2.4 2.40 +016 103 2.41 +023 92 2.40 +0.16 25 205  -1467 0

9.6 9.62 +0.16 25 9.73 +132 22 8.93 699 6 NA ; ;

19.2 1923 4016 12 1864 290 11 2083  +851 2 NA ; -

76.8 NA ; ; 7457 290 2 6250  -1862 O NA ; -

96 NA - - 111.86  +1652 1 NA . ; NA ; -

300 NA - - 22372 2543 0 NA . ; NA ; .

500 NA - - NA ; ; NA - ; NA ; -

HIGH  |250 . 0 5593 - 0 6250 - 0 205 - 0

Low |0.98 - 255 0.22 ; 255 024 - 255 0.008 - 255
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16.2 USART Asynchronous Mode

In this mode, the USART uses standard
non-return-to-zero (NRZ) format (one START bit, eight
or nine data bits and one STOP bit). The most common
data format is 8-bits. An on-chip dedicated 8-bit baud
rate generator can be used to derive standard baud
rate frequencies from the oscillator. The USART trans-
mits and receives the LSb first. The USART’s transmit-
ter and receiver are functionally independent, but use
the same data format and baud rate. The baud rate
generator produces a clock, either x16 or x64 of the bit
shift rate, depending on the BRGH bit (TXSTA regis-
ter). Parity is not supported by the hardware, but can be
implemented in software (and stored as the ninth data
bit). Asynchronous mode is stopped during SLEEP.

Asynchronous mode is selected by clearing the SYNC
bit (TXSTA register).

The USART Asynchronous module consists of the fol-
lowing important elements:

* Baud Rate Generator

« Sampling Circuit

« Asynchronous Transmitter
¢ Asynchronous Receiver

16.2.1 USART ASYNCHRONOUS TRANSMITTER

The USART transmitter block diagram is shown in
Figure 16-1. The heart of the transmitter is the Transmit
(serial) Shift Register (TSR). The TSR register obtains
its data from the Read/Write Transmit Buffer register
(TXREG). The TXREG register is loaded with data in
software. The TSR register is not loaded until the STOP
bit has been transmitted from the previous load. As
soon as the STOP bit is transmitted, the TSR is loaded
with new data from the TXREG register (if available).

FIGURE 16-1: USART TRANSMIT BLOCK DIAGRAM

Once the TXREG register transfers the data to the TSR
register (occurs in one Tcy), the TXREG register is
empty and flag bit TXIF (PIR registers) is set. This inter-
rupt can be enabled/disabled by setting/clearing
enable bit TXIE (PIE registers). Flag bit TXIF will be
set, regardless of the state of enable bit TXIE and can-
not be cleared in software. It will reset only when new
data is loaded into the TXREG register. While flag bit
TXIF indicated the status of the TXREG register,
another bit TRMT (TXSTA register) shows the status of
the TSR register. Status bit TRMT is a read only bit,
which is set when the TSR register is empty. No inter-
rupt logic is tied to this bit, so the user has to poll this
bit in order to determine if the TSR register is empty.

Note 1: The TSR register is not mapped in data
memory, so it is not available to the user.

2: Flag bit TXIF is set when enable bit TXEN
is set.

Steps to follow when setting up an Asynchronous
Transmission:

1. |Initialize the SPBRG register for the appropriate
baud rate. If a high speed baud rate is desired,
set bit BRGH (Section 16.1).

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

3. Ifinterrupts are desired, set enable bit TXIE.

4. If 9-bit transmission is desired, set transmit bit
TX9. Can be used as address/data bit.

5. Enable the transmission by setting bit TXEN,
which will also set bit TXIF.

6. If 9-bit transmission is selected, the ninth bit
should be loaded in bit TX9D.

7. Load data to the TXREG register (starts trans-
mission).

F Data Bus

TXREG register ‘

Pin Buffer
and Control

Interrupt

RC6/TX/CK pin

© 2000 Microchip Technology Inc.
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TABLE 17-1: CAN CONTROLLER REGISTER MAP

Address Name Address Name Address Name Address Name
F7Fh F5Fh F3Fh F1Fh | RXM1EIDL
F7Eh F5Eh | CANSTAT F3Eh | CANSTAT F1Eh | RXM1EIDH
F7Dh F5Dh | RXB1D7 F3Dh | TXB1D7 F1Dh | RXM1SIDL
F7Ch F5Ch | RXB1D6 F3Ch | TXB1D6 F1Ch | RXM1SIDH
F7Bh F5Bh | RXB1D5 F3Bh | TXB1D5 F1Bh | RXMOEIDL
F7Ah F5Ah | RXB1D4 F3Ah | TXB1D4 F1Ah | RXMOEIDH
F79h F59h | RXB1D3 F39h | TXB1D3 F19h | RXMOSIDL
F78h F58h | RXB1D2 F38h | TXB1D2 F18h | RXMOSIDH
F77h F57h | RXB1D1 F37h | TXB1D1 F17h | RXF5EIDL
F76h | TXERRCNT F56h | RXB1DO F36h | TXB1DO F16h | RXF5EIDH
F75h | RXERRCNT F55h | RXB1DLC F35h | TXB1DLC F15h | RXF5SIDL
F74h | COMSTAT F54h | RXB1EIDL F34h | TXB1EIDL F14h | RXF5SIDH
F73h | CIOCON F53h | RXB1EIDH F33h | TXB1EIDH F13h | RXF4EIDL
F72h | BRGCON3 F52h | RXB1SIDL F32h | TXB1SIDL F12h | RXF4EIDH
F71h | BRGCON2 F51h | RXB1SIDH F31h | TXB1SIDH F1lh | RXF4SIDL
F70h | BRGCON1 F50h | RXB1CON F30h | TXB1CON F10h | RXF4SIDH
F6Fh | CANCON F4Fh F2Fh FOFh | RXF3EIDL
F6Eh | CANSTAT FAEh | CANSTAT F2Eh | CANSTAT FOEh | RXF3EIDH
F6Dh | RXBOD7 F4ADh | TXBOD7 F2Dh | TXB2D7 FODh | RXF3SIDL
F6Ch | RXBOD6 FACh | TXBOD6 F2Ch | TXB2D6 FOCh | RXF3SIDH
F6Bh | RXBOD5 F4Bh | TXBOD5 F2Bh | TXB2D5 FOBh | RXF2EIDL
F6Ah | RXBOD4 F4Ah | TXBOD4 F2Ah | TXB2D4 FOAh | RXF2EIDH
F69h | RXBOD3 F49h | TXBOD3 F29h | TXB2D3 FO9h | RXF2SIDL
F68h | RXBOD2 F48h | TXBOD2 F28h | TXB2D2 FO8h | RXF2SIDH
F67h | RXBOD1 F47h | TXBOD1 F27h | TXB2D1 FO7h | RXF1EIDL
F66h | RXBODO F46h | TXBODO F26h | TXB2DO FO6h | RXF1EIDH
F65h | RXBODLC F45h | TXBODLC F25h | TXB2DLC FO5h | RXF1SIDL
F64h | RXBOEIDL F44h | TXBOEIDL F24h | TXB2EIDL FO04h | RXF1SIDH
F63h | RXBOEIDH F43h | TXBOEIDH F23h | TXB2EIDH FO3h | RXFOEIDH
F62h | RXBOSIDL F42h | TXBOSIDL F22h | TXB2SIDL FO2h | RXFOEIDL
F61h | RXBOSIDH F41h | TXBOSIDH F21h | TXB2SIDH FO1h | RXFOSIDL
F60h | RXBOCON F40h | TXBOCON F20h | TXB2CON FOOh | RXFOSIDH

Note:  Shaded registers are available in Access Bank Low area while the rest are available in Bank 15.
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FIGURE 17-5:

MESSAGE ACCEPTANCE MASK AND FILTER OPERATION

Acceptance Filter Register
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TABLE 18-2: SUMMARY OF A/D REGISTERS

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

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 — CMIF — — BCLIF LVDIF TMR3IF | CCP2IF | -0-- 0000 | -0-- 0000
PIE2 — CMIE — — BCLIE LVDIE TMRSBIE | CCP2IE | -0-- 0000 | -0-- 0000
IPR2 — CMIP —_ — BCLIP LVDIP TMR3IP CCP2IP | -0-- 0000 -0-- 0000
ADRESH | A/D Result Register XXXX XXXX [ uuuu uuuu
ADRESL | A/D Result Register XXXX XXXX [ uuuu uuuu
ADCONO — — CHS3 CHS3 | CHS1 CHSO | GO/DONE| ADON 0000 00-0 | 0000 00-0
ADCON1 — — VCFG1 | VCFGO | PCFG3 | PCFG2 PCFG1 PCFGO | ---- -000 | ---- -000
ADCON2 ADFM — — — — ADCS2 ADCS1 ADCSO | 0--- -000 | 0--- -000
PORTA —_ RA6 RA5 RA4 RA3 RA2 RA1 RAO --0x 0000 --0u 0000
TRISA — PORTA Data Direction Register --11 1111 | --11 1111
PORTF RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFO x000 0000 | w000 0000
LATF LATF7 LATF6 LATF5 | LATF4 | LATF3 | LATF2 LATF1 LATFO | xxxx XXXX | uuuu uuuu
TRISF PORTF Data Direction Control Register 1111 1111 | 1111 1111
PORTH RH7 RH6 RH5 RH4 RH3 RH2 RH1 RHO 0000 xxxx | 0000 XXXX
LATH® LATH7 LATH6 LATHS5 | LATH4 | LATH3 LATH2 LATH1 LATHO XXXX XXXX | uuuu uuuu
TRISH® | PORTH Data Direction Control Register 1111 1111 | 1111 1111

Legend: x = unknown, u = unchanged, - = unimplemented, read as '0'. Shaded cells are not used for A/D conversion.
Note 1: Only available on PIC18C858 devices.
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NOTES:
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20.0 COMPARATOR VOLTAGE
REFERENCE MODULE

The Comparator Voltage Reference is a 16-tap resistor
ladder network that provides a selectable voltage refer-
ence. The resistor ladder is segmented to provide two
ranges of CVREF values and has a power-down func-
tion to conserve power when the reference is not being
used. The CVRCON register controls the operation of
the reference as shown in Register 20-1. The block dia-
gram is given in Figure 20-1.

The comparator reference supply voltage can come
from either VDD or Vss, or the external VREF+ and
VREF- that are multiplexed with RA3 and RA2. The
comparator reference supply voltage is controlled by
the CVRSS bit.

REGISTER 20-1: VRCON REGISTER

20.1 Configuring the Comparator Voltage
Reference

The Comparator Voltage Reference can output 16 dis-
tinct voltage levels for each range. The equations used
to calculate the output of the Comparator Voltage Ref-
erence are as follows:

If CVRR = 1:
CVREF= (CVR<3:0>/24) x CVRSRC
If CVRR = 0:

CVREF = (CVDD x 1/4) + (CVR<3:0>/32) x CVRSRC

The settling time of the Comparator Voltage Reference
must be considered when changing the CVREF output
(Section 25.0).

RW-0  RMW-0 RW-0  RMW-0 RW-0 RMW-0 RMW-0 RMW-0
| VREN | VROE | VRR VRSS VR3 VR2 VR1 VRO
bit 7 bit 0

bit 7 VREN: Comparator Voltage Reference Enable

1 = CVREF circuit powered on

0 = CVREF circuit powered down

bit 6 VROE: Comparator VREF Output Enable
1 = CVREF voltage level is also output on the RF5/AN10/CVREF pin
0 = CVREF voltage is disconnected from the RF5/AN10/CVREF pin
bit 5 VRR: Comparator VREF Range Selection
1 = 0.00 CVRSRC to 0.75 CVRsRC, with CVRSRC/24 step size
0 = 0.25 CVRSRC to 0.75 CVRsRC, with CVRSRC/32 step size
bit 4 VRSS: Comparator VREF Source Selection
1 = Comparator reference source CVRSRC = VREF+-VREF-
0 = Comparator reference source CVRSRC = VDD-VSS

bit 3-0 VR3:VRO0: Comparator VREF Value Selection 0 < VR3:VR0O < 15

When VRR =1:

CVREF = (VR<3:0>/ 24) ¢ (CVRSRC)

When VRR = 0:

CVREF = 1/4 e (CVRSRC) + (VR3:VRO0/ 32) ¢ (CVRSRC)

Legend:
R = Readable bit
- n = Value at POR

W = Writable bit
1’ = Bit is set

U = Unimplemented bit, read as ‘0’

'0’ = Bit is cleared X = Bit is unknown
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CLRF Clear f CLRWDT Clear Watchdog Timer
Syntax: [label] CLRF f[,a] Syntax: [label] CLRWDT
Operands: 0<f<255 Operands: None
ae[01] Operation: 000h — WDT,
Operation: 000h — f 000h — WDT postscaler,
1-7 1->T0,
Status Affected:  Z 1-PD
Encoding: ‘ 0110 ‘ 101a ’ EEEE ‘ FEEE ‘ Status Affected:  TO, PD
Description: Clears the contents of the specified Encoding: ‘ 0000 ‘ 0000 ’ 0000 ‘ 0100 ‘
register. If'a’is 0, the Access Bank Description: CLRWDT instruction resets the
will be selected, overriding the BSR Watchdog Timer. It also resets the
value. If'a’ is 1, the Bank will be postscaler of the WDT. Status bits
selected as per the BSR value. TO and PD are set.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Q Cycle Activity: Q Cycle Activity:
Q1 Q2 Qs Q4 Q1 Q2 Qs Q4
Decode Read Process Write Decode No Process No
register 'f’ Data register '’ operation Data operation
Example: CLRF FLAG_REG Example: CLRWDT
Before Instruction Before Instruction
FLAG_REG = O0x5A WDT counter = ?
z = ? WDT postscaler = ?
After Instruction To = 7
FLAG_REG = 0x00 PD ?
z = 0 After Instruction
WDT counter = 0x00
WDT postscaler = 0
0 = 1
PD = 1
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25.3.3 TIMING DIAGRAMS AND SPECIFICATIONS

FIGURE 25-5: EXTERNAL CLOCK TIMING

- Q4 - Q1 . Q2 . Q3 - Q4 - Q1 :
5 E | : E E |
osc1 f /' / l: / I /. |
S T ey~
| - 2 >
CLKOUT
TABLE 25-4: EXTERNAL CLOCK TIMING REQUIREMENTS
Param. No. | Symbol Characteristic Min Max Units Conditions
1A Fosc External CLKIN DC 40 MHz | XT osc
Frequency® DC 40 MHz |HS osc
4 10 MHz |HS + PDL
DC 40 kHz 4{}\
DC 40 MHz QS
Oscillator Frequency® DC 4 \HK ﬁgi?sc
0.1 SC
4 Mz }I;IS osc
4 Q % Hz |HS + PLL osc
(5\ kHz |LP osc mode
1 Tosc External CLKIN Period® \> — ns | XT and RC osc
— ns |HS osc
— ns |HS + PLL osc
w 5 — us | LP osc
% 5 — ns |EC
scittator Pefigatd) 250 — ns |RC osc
250 10,000 ns | XT osc
100 10,000 ns |HS osc
O 40 100 ns |HS + PLL osc
5 — us |LP osc
2 T | Instruction Cycle Time® 100 — ns |Tcy = 4/Fosc
3 TosL, External Clock in (OSC1) 30 — ns | XT osc
TosH High or Low Time 25 — ns |LPosc
10 — us |HS osc
4 TosR, External Clock in (OSC1) — 20 ns | XT osc
TosF Rise or Fall Time —_ 50 ns |LPosc
— 7.5 ns |HS osc
Note 1: Instruction cycle period (Tcy) equals four times the input oscillator time-base period. All specified values are

based on characterization data for that particular oscillator type under standard operating conditions with the
device executing code. Exceeding these specified limits may result in an unstable oscillator operation and/or
higher than expected current consumption. All devices are tested to operate at "Min." values with an external
clock applied to the OSC1/CLKI pin. When an external clock input is used, the "Max." cycle time limit is "DC"
(no clock) for all devices.
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FIGURE 25-12: EXAMPLE SPI MASTER MODE TIMING (CKE = 0)
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Note: Refer to Figure 25-4 for load conditions.
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TABLE 25-11: EXAMPLE SPI MODE REQUIREMENTS (MASTER MODE, CKE = 0)

Pa’\rlgm. Symbol Characteristic Min Max | Units| Conditions
70 TssL2scH, |SS! to SCK{ or SCKT input Tey — g ns
TssL2scL
71 TscH SCK input high time Continuous 1.25TCY/+/3/6: — h§
71A (Slave mode) Single Byte 40\ x ns |(Note 1)
72 TscL SCK input low time Continuous ](2\5\ Y+\§6\ = ns
72A (Slave mode) Single Byte \ \>§O\> — | ns |[(Note1l)
73 Tdiv2scH, |Setup time of SDI data input to SCK gdde W\ \/EOO — | ns
Tdiv2scL <e\ \
73A TB2B Last clock edge of Bytel tg the oé@@a}f 1.5Tcy +40 — ns |(Note 2)
Byte2 \
- . - S
74 TscH2diL, |Hold time of SDI data We ge 100 — ns
TscL2diL
75 TdoR SDO data eutpyt Yise time~ | PIC18CXX8 — 25 | ns
PIC18LCXX8 — 45 ns
76 | TdoF [SD0 dataeatpat fall time — 25 | ns
78 Ts output rise time PIC18CXX8 — 25 | ns
<)) NMastsr mode) PIC18LCXX8 — 45 | ns
79 TSBE { SCK output fall time (Master mode) — 25 ns
80 TscH\anV, SDO data output valid after PIC18CXX8 — 50 ns
TscL2doV | SCK edge PIC18LCXX8 — 100 | ns

Note 1: Requires the use of parameter # 73A.
2: Only if parameter #s 71A and 72A are used.
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TABLE 25-21: A/D CONVERTER CHARACTERISTICS:

PIC18CXX8 (INDUSTRIAL, EXTENDED)
PIC18LCXX8 (INDUSTRIAL)

Pilr;‘m Symbol Characteristic Min Typ Max Units Conditions
AO01 NR Resolution — — 10 bit |VREF = VDD > 3.0V
— — TBD bit |VREF = Ven < 3.0V
AO03 EiL Integral linearity error — — <+1 LSb |VRERS > 3.0V
— — TBD LSb LQE < < 3.0V
AO4 |EbL Differential linearity error — — <1 ng VB®3 oV
— — TBD =VDD< 3.0V
AO5  |EFs Full scale error — — <£1 LSb {VrRERZ VDD > 3.0V
— — TB B \I\S REF = VDD < 3.0V
AO6 |EoFF | Offset error — <+ _~T\8b |VREF = VDD > 3.0V
— i\ LSb |VREF = VDD < 3.0V
A0 |— Monotonicity @t@@n\ge\q@\) — |Vss < VAN < VREF
A20  |VREF Reference voltage s > — \Y
A20A (VREFH - VREFL) A\ — V  |For 10-bit resolution
A21 VREFH | Reference voltage High — |AVDD+0.3V| V
A22  |VRerL | Reference voltageow A\\/s\s) 03v] — AVDD v
A25 VAIN Analog |n v age ss-0.3v| — VREF+0.3V | V
A30 ZAIN Recomm — — 10.0 kQ
s
A40 IAD n S|b(|//I5IC18CXX8 — 180 — WA |Average current
cyrrent (D PIC18LCXXX _ 90 _ pA |consumption when
O A/D is on®),
A50  |IREF VREF input current® 10 — 1000 PA  [During VAIN acquisition.
Based on differential of
VHOLD to VAIN. To charge
CHoLD see Section 18.0.
During A/D conversion
— — 10 LA |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 either increases or remains constant as the analog input increases.
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