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PIC18F85J90 FAMILY

1.0 DEVICE OVERVIEW

This document contains device-specific information for
the following devices:

+ PIC18F63J90
+ PIC18F64J90 + PIC18F84J90
+ PIC18F65J90 + PIC18F85J90

This family combines the traditional advantages of all
PIC18 microcontrollers — namely, high computational
performance and a rich feature set — with a versatile
on-chip LCD driver, while maintaining an extremely
competitive price point. These features make the
PIC18F85J90 family a logical choice for many
high-performance applications where price is a primary
consideration.

+ PIC18F83J90

1.1 Core Features

1.1.1 nanoWatt TECHNOLOGY

All of the devices in the PIC18F85J90 family incorporate
a range of features that can significantly reduce power
consumption during operation. Key items include:

» Alternate Run Modes: By clocking the controller
from the Timer1 source or the internal RC
oscillator, power consumption during code
execution can be reduced by as much as 90%.

« Multiple Idle Modes: The controller can also run
with its CPU core disabled but the peripherals still
active. In these states, power consumption can be
reduced even further, to as little as 4% of normal
operation requirements.

* On-the-Fly Mode Switching: The power-managed
modes are invoked by user code during operation,
allowing the user to incorporate power-saving ideas
into their application’s software design.

1.1.2 OSCILLATOR OPTIONS AND
FEATURES

All of the devices in the PIC18F85J90 family offer six
different oscillator options, allowing users a range of
choices in developing application hardware. These
include:

» Two Crystal modes, using crystals or ceramic
resonators.

» Two External Clock modes, offering the option of
a divide-by-4 clock output.

* A Phase Lock Loop (PLL) frequency multiplier,
available to the External Oscillator modes which
allows clock speeds of up to 40 MHz.

» An internal oscillator block which provides an
8 MHz clock (2% accuracy) and an INTRC source
(approximately 31 kHz, stable over temperature
and VDD), as well as a range of six user-selectable
clock frequencies, between 125 kHz to 4 MHz, for a
total of eight clock frequencies. This option frees the
two oscillator pins for use as additional general
purpose I/O.

The internal oscillator block provides a stable reference
source that gives the family additional features for
robust operation:

 Fail-Safe Clock Monitor: This option constantly
monitors the main clock source against a reference
signal provided by the internal oscillator. If a clock
failure occurs, the controller is switched to the
internal oscillator, allowing for continued low-speed
operation or a safe application shutdown.

* Two-Speed Start-up: This option allows the
internal oscillator to serve as the clock source
from Power-on Reset, or wake-up from Sleep
mode, until the primary clock source is available.

1.1.3 MEMORY OPTIONS

The PIC18F85J90 family provides a range of program
memory options, from 8 Kbytes to 32 Kbytes of code
space. The Flash cells for program memory are rated
to last up to 1000 erase/write cycles. Data retention
without refresh is conservatively estimated to be
greater than 20 years.

The PIC18F85J90 family also provides plenty of room
for dynamic application data, with up to 2048 bytes of
data RAM.

1.1.4 EXTENDED INSTRUCTION SET

The PIC18F85J90 family implements the optional
extension to the PIC18 instruction set, adding 8 new
instructions and an Indexed Addressing mode.
Enabled as a device configuration option, the extension
has been specifically designed to optimize re-entrant
application code originally developed in high-level
languages, such as ‘C’.

1.1.5 EASY MIGRATION

Regardless of the memory size, all devices share the
same rich set of peripherals, allowing for a smooth
migration path as applications grow and evolve.

The consistent pinout scheme used throughout the
entire family also aids in migrating to the next larger
device. This is true when moving between the 64-pin
members, between the 80-pin members, or even
jumping from 64-pin to 80-pin devices.

The PIC18F85J90 family is also largely pin compatible
with other PIC18 families, such as the PIC18F8720 and
PIC18F8722, as well as the PIC18F8490 family of
microcontrollers with LCD drivers. This allows a new
dimension to the evolution of applications, allowing
developers to select different price points within
Microchip’s PIC18 portfolio, while maintaining a similar
feature set.

© 2010 Microchip Technology Inc.
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PIC18F85J90 FAMILY

FIGURE 1-1: PIC18F6XJ90 (64-PIN) BLOCK DIAGRAM
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Note 1: See Table 1-3 for I/O port pin descriptions.
2: RA6 and RA7 are only available as digital 1/0 in select oscillator modes. See Section 3.0 “Oscillator Configurations” for more
information
3: Brown-out Reset and Low-Voltage Detect functions are provided when the on-board voltage regulator is enabled.
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PIC18F85J90 FAMILY

TABLE 1-3: PIC18F6XJ90 PINOUT I/0O DESCRIPTIONS (CONTINUED)

. Pin Number | pj, | Buffer -
Pin Name Description
TQFp  |Type| Type
PORTD is a bidirectional 1/O port.
RDO/SEGO 58
RDO I/0 ST Digital I/O.
SEGO O | Analog SEGO output for LCD.
RD1/SEG1 55
RD1 I/0 ST Digital /0.
SEG1 O | Analog SEGH1 output for LCD.
RD2/SEG2 54
RD2 I/0 ST Digital I/O.
SEG2 O | Analog SEG2 output for LCD.
RD3/SEG3 53
RD3 I/0 ST Digital /0.
SEG3 O | Analog SEGS3 output for LCD.
RD4/SEG4 52
RD4 I/0 ST Digital I/O.
SEG4 O | Analog SEG4 output for LCD.
RD5/SEG5 51
RD5 I/0 ST Digital 1/O.
SEG5 O | Analog SEGS output for LCD.
RD6/SEG6 50
RD6 I/0 ST Digital I/O.
SEG6 O | Analog SEG6 output for LCD.
RD7/SEG7 49
RD7 I/0 ST Digital /0.
SEG7 O | Analog SEG7 output for LCD.
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 VVDD)
12’C™ = 12C/SMBus
Note 1: Default assignment for CCP2 when the CCP2MX Configuration bit is set.

Alternate assignment for CCP2 when the CCP2MX Configuration bit is cleared.

© 2010 Microchip Technology Inc. DS39770C-page 17



PIC18F85J90 FAMILY

TABLE 1-3: PIC18F6XJ90 PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number | pj, | Buffer -
Pin Name Description
TQFp  |Type| Type
PORTE is a bidirectional I/O port.
REO/LCDBIAS1 2
REO I/0 ST Digital I/O.
LCDBIAS1 I | Analog BIAS1 input for LCD.
RE1/LCDBIAS2 1
RE1 I/0 ST Digital 1/0.
LCDBIAS2 I | Analog BIAS2 input for LCD.
LCDBIAS3 64 I | Analog BIAS3 input for LCD.
RE3/COMO 63
RE3 I/0 ST Digital I/O.
COMO O | Analog COMO output for LCD.
RE4/COM1 62
RE4 I/0 ST Digital /0.
COM1 O | Analog COM1 output for LCD.
RE5/COM2 61
RE5 I/0 ST Digital I/O.
COM2 O | Analog COM2 output for LCD.
RE6/COM3 60
RE6 I/0 ST Digital /0.
COM3 O | Analog COMS3 output for LCD.
RE7/CCP2/SEG31 59
RE7 I/0 ST Digital I/O.
ccp2@ /o | ST Capture 2 input/Compare 2 output/PWM2 output.
SEG31 O | Analog SEG31 output for LCD.
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)

[2C™ = 12C/SMBus

Note 1: Default assignment for CCP2 when the CCP2MX Configuration bit is set.
2: Alternate assignment for CCP2 when the CCP2MX Configuration bit is cleared.

DS39770C-page 18
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PIC18F85J90 FAMILY

TABLE 1-4: PIC18F8XJ90 PINOUT I/0O DESCRIPTIONS (CONTINUED)

. Pin Number | pi, | Buffer -
Pin Name Description
TaFp  |Type| Type
PORTC is a bidirectional I/O port.
RCO/T10SO/T13CKI 36
RCO I/0 ST Digital I/0.
T10SO 0] — Timer1 oscillator output.
T13CKI | ST Timer1/Timer3 external clock input.
RC1/T10SI/CCP2/SEG32 35
RC1 I/0 ST Digital I/O.
T10SI | CMOS Timer1 oscillator input.
ccp2 /o | ST Capture 2 input/Compare 2 output/PWM2 output.
SEG32 O | Analog SEG32 output for LCD.
RC2/CCP1/SEG13 43
RC2 I/0 ST Digital I/0.
CCP1 1/0 ST Capture 1 input/Compare 1 output/PWM1 output.
SEG13 O | Analog SEG13 output for LCD.
RC3/SCK/SCL/SEG17 44
RC3 I/0 ST Digital I/0.
SCK 1/0 ST Synchronous serial clock input/output for SPI mode.
SCL 1/0 12c Synchronous serial clock input/output for 12C™ mode.
SEG17 O | Analog SEG17 output for LCD.
RC4/SDI/SDA/SEG16 45
RC4 I/0 ST Digital I/0.
SDI | ST SPI data in.
SDA /o | I’ 1°C data 1/0.
SEG16 O | Analog SEG16 output for LCD.
RC5/SDO/SEG12 46
RC5 I/0 ST Digital I/0.
SDO o — SPI data out.
SEG12 O | Analog SEG12 output for LCD.
RC6/TX1/CK1/SEG27 37
RC6 I/0 ST Digital I/O.
TX1 (0] — EUSART asynchronous transmit.
CK1 I/0 ST EUSART synchronous clock (see related RX1/DT1).
SEG27 O | Analog SEG27 output for LCD.
RC7/RX1/DT1/SEG28 38
RC7 I/0 ST Digital I/0.
RX1 | ST EUSART asynchronous receive.
DT1 I/0 ST EUSART synchronous data (see related TX1/CK1).
SEG28 O | Analog SEG28 output for LCD.
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)

12’C™ = |2C/SMBus
Note 1: Default assignment for CCP2 when the CCP2MX Configuration bit is set.
2: Alternate assignment for CCP2 when the CCP2MX Configuration bit is cleared.

© 2010 Microchip Technology Inc. DS39770C-page 23



PIC18F85J90 FAMILY

TABLE 1-4: PIC18F8XJ90 PINOUT I/0O DESCRIPTIONS (CONTINUED)
Pin Number | p;
Pin Name Pin | Buffer Description
TaFp  |Type| Type
PORTD is a bidirectional 1/O port.
RDO/SEGO 72
RDO I/0 ST Digital I/0.
SEGO O | Analog SEGO output for LCD.
RD1/SEG1 69
RD1 I/0 ST Digital I/0.
SEG1 O | Analog SEG1 output for LCD.
RD2/SEG2 68
RD2 I/0 ST Digital I/0.
SEG2 O | Analog SEG2 output for LCD.
RD3/SEG3 67
RD3 I/0 ST Digital I/O.
SEG3 O | Analog SEGS3 output for LCD.
RD4/SEG4 66
RD4 I/0 ST Digital I/0.
SEG4 O | Analog SEG4 output for LCD.
RD5/SEG5 65
RD5 I/0 ST Digital I/O.
SEG5 O | Analog SEGS5 output for LCD.
RD6/SEG6 64
RD6 I/0 ST Digital I/0.
SEG6 O | Analog SEG6 output for LCD.
RD7/SEG7 63
RD7 I/0 ST Digital I/O.
SEG7 O | Analog SEG7 output for LCD.
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 VVDD)
1>’C™ = 12C/SMBus
Note 1: Default assignment for CCP2 when the CCP2MX Configuration bit is set.

2: Alternate assignment for CCP2 when the CCP2MX Configuration bit is cleared.

DS39770C-page 24
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PIC18F85J90 FAMILY

TABLE 1-4: PIC18F8XJ90 PINOUT I/O DESCRIPTIONS (CONTINUED)

. Pin Number | pi, | Buffer -
Pin Name Description
TaFp  |Type| Type
PORTF is a bidirectional 1/0 port.
RF1/AN6/C20UT/SEG19 23
RF1 I/0 ST Digital I/0.
ANG6 I | Analog Analog Input 6.
Cc20uT 0] — Comparator 2 output.
SEG19 O | Analog SEG19 output for LCD.
RF2/AN7/C10UT/SEG20 18
RF2 I/0 ST Digital I/0.
AN7 I | Analog Analog Input 7.
c10uT 0] — Comparator 1 output.
SEG20 O | Analog SEG20 output for LCD.
RF3/AN8/SEG21 17
RF3 I/0 ST Digital I/0.
AN8 | | Analog Analog Input 8.
SEG21 O | Analog SEG21 output for LCD.
RF4/AN9/SEG22 16
RF4 I/0 ST Digital I/0.
AN9 | | Analog Analog Input 9.
SEG22 O | Analog SEG22 output for LCD.
RF5/AN10/CVREF/SEG23 15
RF5 I/0 ST Digital I/0.
AN10 I | Analog Analog Input 10.
CVREF O | Analog Comparator reference voltage output.
SEG23 O | Analog SEG23 output for LCD.
RF6/AN11/SEG24 14
RF6 I/0 ST Digital I/0.
AN11 I | Analog Analog Input 11.
SEG24 O | Analog SEG24 output for LCD.
RF7/AN5/SS/SEG25 13
RF7 I/0 ST Digital I/0.
AN5 O | Analog Analog Input 5.
SS | TTL SPI slave select input.
SEG25 O | Analog SEG25 output for LCD.
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)
12’C™ = 12C/SMBus

Note 1: Default assignment for CCP2 when the CCP2MX Configuration bit is set.
2: Alternate assignment for CCP2 when the CCP2MX Configuration bit is cleared.
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PIC18F85J90 FAMILY

5.0 RESET

The PIC18F85J90 family of devices differentiate
between various kinds of Reset:
a) Power-on Reset (POR)
) MCLR Reset during normal operation
¢) MCLR Reset during power-managed modes
) Watchdog Timer (WDT) Reset (during

execution)
e) Brown-out Reset (BOR)
f)  RESET Instruction
g) Stack Full Reset
h) Stack Underflow Reset
This section discusses Resets generated by MCLR,
POR and BOR, and covers the operation of the various
start-up timers. Stack Reset events are covered in
Section 6.1.4.4 “Stack Full and Underflow Resets”.
WDT Resets are covered in Section 23.2 “Watchdog
Timer (WDT)”.

A simplified block diagram of the on-chip Reset circuit
is shown in Figure 5-1.

FIGURE 5-1:

5.1 RCON Register

Device Reset events are tracked through the RCON
register (Register 5-1). The lower five bits of the
register indicate that a specific Reset event has
occurred. In most cases, these bits can only be set by
the event and must be cleared by the application after
the event. The state of these flag bits, taken together,
can be read to indicate the type of Reset that just
occurred. This is described in more detail in
Section 5.7 “Reset State of Registers”.

The RCON register also has a control bit for setting
interrupt priority (IPEN). Interrupt priority is discussed
in Section 9.0 “Interrupts”.

SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT

RESET
Instruction

Stack Stack Full/Underflow Reset
Pointer

External Reset
7

MCLR ()_IDLE
Sleep

WDT
Time-out

VDD Rise| POR Pulse

Detect
VDD
Brown-out

Reset(!

| 32 us PWRT 65.5ms |

__| Chip_Reset
R Qr——

INTRC (> 11-Bit Ripple Counter |

Note 1: The ENVREG pin must be tied high to enable Brown-out Reset. The Brown-out Reset is provided by the on-chip
voltage regulator when there is insufficient source voltage to maintain regulation.

© 2010 Microchip Technology Inc.
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7.3 Reading the Flash Program Memory

The TBLRD instruction is used to retrieve data from
program memory and places it into data RAM. Table
reads from program memory are performed one byte at
atime.

The TBLPTR points to a byte address in program
space. Executing TBLRD places the byte pointed to into
TABLAT. In addition, the TBLPTR can be modified
automatically for the next table read operation.

FIGURE 7-4:

The internal program memory is typically organized by
words. The Least Significant bit of the address selects
between the high and low bytes of the word. Figure 7-4
shows the interface between the internal program
memory and the TABLAT.

READS FROM FLASH PROGRAM MEMORY

(Even Byte Address)

Program Memory

(Odd Byte Address)

TBLPTR = xxxxx1 TBLPTR = xxxxx0

Instruction Register TABLAT
Ry —— FETCH TBLRD —— Read Register
EXAMPLE 7-1: READING A FLASH PROGRAM MEMORY WORD
MOVLW CODE_ADDR_UPPER ; Load TBLPTR with the base
MOVWF TBLPTRU address of the word
MOVLW CODE_ADDR_HI GH
MOVWF TBLPTRH
MOVLW CODE_ADDR_LOW
MOVWF TBLPTRL
READ_WORD
TBLRD* + ; read into TABLAT and i ncrenent
MOVF TABLAT, W ; get data
MOVWF WORD_EVEN
TBLRD* + read into TABLAT and i ncrenent
MOVF TABLAT, W ; get data
MOVWF WORD_QODD

© 2010 Microchip Technology Inc.

DS39770C-page 91



PIC18F85J90 FAMILY

REGISTER 9-3: INTCON3: INTERRUPT CONTROL REGISTER 3

R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INT2IP INT1IP INT3IE INT2IE INT1IE INT3IF INT2IF INT1IF
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 7 INT2IP: INT2 External Interrupt Priority bit

1 = High priority
0 = Low priority
bit 6 INT1IP: INT1 External Interrupt Priority bit
1 = High priority
0 = Low priority
bit 5 INT3IE: INT3 External Interrupt Enable bit
1 = Enables the INT3 external interrupt
0 = Disables the INT3 external interrupt
bit 4 INT2IE: INT2 External Interrupt Enable bit
1 = Enables the INT2 external interrupt
0 = Disables the INT2 external interrupt
bit 3 INT1IE: INT1 External Interrupt Enable bit
1 = Enables the INT1 external interrupt
0 = Disables the INT1 external interrupt
bit 2 INT3IF: INT3 External Interrupt Flag bit
1 = The INT3 external interrupt occurred (must be cleared in software)
0 = The INT3 external interrupt did not occur
bit 1 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
bit 0 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

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

© 2010 Microchip Technology Inc. DS39770C-page 103
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REGISTER 9-6: PIR3: PERIPHERAL INTERRUPT REQUEST (FLAG) REGISTER 3

uU-0 R/W-0 R-0 R-0 u-0 R/W-0 R/W-0 u-0
— LCDIF RC2IF TX2F | — | ccPaF | CCP1F —
bit 7 bit 0
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
bit 7 Unimplemented: Read as ‘0’
bit 6 LCDIF: LCD Interrupt Flag bit (valid when Type-B waveform with Non-Static mode is selected)

1 = LCD data of all COMs is output (must be cleared in software)
0 = LCD data of all COMs is not yet output
bit 5 RC2IF: AUSART Receive Interrupt Flag bit
1 = The AUSART receive buffer, RCREG2, is full (cleared when RCREG?2 is read)
0 = The AUSART receive buffer is empty
bit 4 TX2IF: AUSART Transmit Interrupt Flag bit
1 = The AUSART transmit buffer, TXREG2, is empty (cleared when TXREG2 is written)
0 = The AUSART transmit buffer is full
bit 3 Unimplemented: Read as ‘0’
bit 2 CCP2IF: CCP2 Interrupt Flag bit

Capture mode:
1= A TMR1/TMRS register capture occurred (must be cleared in software)

0 = No TMR1/TMR3 register capture occurred

Compare mode:

1= A TMR1/TMRS register compare match occurred (must be cleared in software)
0 = No TMR1/TMR3 register compare match occurred

PWM mode:

Unused in this mode.

bit 1 CCP1IF: CCP1 Interrupt Flag bit

Capture mode:
1= A TMR1/TMRS register capture occurred (must be cleared in software)

0 = No TMR1/TMR3 register capture occurred

Compare mode:

1= A TMR1/TMRS register compare match occurred (must be cleared in software)
0 = No TMR1/TMR3 register compare match occurred

PWM mode:

Unused in this mode.

bit 0 Unimplemented: Read as ‘0’
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TABLE 10-3: PORTA FUNCTIONS

Pin Name Function S:ﬁ::g /10 nge Description
RAO/ANO RAO 0 O DIG | LATA<O0> data output; not affected by analog input.
1 | TTL | PORTA<O0> data input; disabled when analog input is enabled.
ANO 1 | ANA | A/D Input Channel 0. Default input configuration on POR; does not
affect digital output.
RA1/AN1/SEG18 RA1 (0] DIG | LATA<1> data output; not affected by analog input.
| TTL | PORTA<1> data input; disabled when analog input enabled.
AN1 | ANA | A/D Input Channel 1. Default input configuration on POR; does not
affect digital output.
SEG18 X (0] ANA | LCD Segment 18 output; disables all other pin functions.
RA2/AN2/VREF- RA2 0 (0] DIG | LATA<2> data output; not affected by analog input.
1 | TTL | PORTA<2> data input; disabled when analog functions are enabled.
AN2 1 | ANA | A/D Input Channel 2. Default input configuration on POR.
VREF- 1 | ANA | A/D and comparator low reference voltage input.
RA3/AN3/VREF+ RA3 0 (0] DIG | LATA<3> data output; not affected by analog input.
1 | TTL | PORTA<3> data input; disabled when analog input is enabled.
AN3 1 | ANA | A/D Input Channel 3. Default input configuration on POR.
VREF+ 1 | ANA | A/D and comparator high reference voltage input.
RA4/TOCKI/ RA4 0 o DIG |LATA<4> data output.
SEG14 1 | ST |PORTA<4> data input. Default configuration on POR.
TOCKI X | ST TimerO0 clock input.
SEG14 X (0] ANA | LCD Segment 14 output; disables all other pin functions.
RA5/AN4/SEG15 RA5 0 (0] DIG | LATA<5> data output; not affected by analog input.
1 | TTL | PORTA<5> data input; disabled when analog input is enabled.
AN4 1 | ANA | A/D Input Channel 4. Default configuration on POR.
SEG15 X O ANA | LCD Segment 15 output; disables all other pin functions.
OSC2/CLKO/RA6 0SC2 X O ANA | Main oscillator feedback output connection (HS and HSPLL modes).
CLKO X (0] DIG | System cycle clock output (Fosc/4) (EC and ECPLL modes).
RA6 0 (0] DIG | LATA<6> data output; disabled when FOSC2 Configuration bit is set.
1 | TTL | PORTA<6> data input; disabled when FOSC2 Configuration bit is set.
OSC1/CLKI/RA7 0OSC1 X I ANA | Main oscillator input connection (HS and HSPLL modes).
CLKI X | ANA | Main external clock source input (EC and ECPLL modes).
RA7 0 (0] DIG | LATA<7> data output; disabled when FOSC2 Configuration bit is set.
1 | TTL | PORTA<7> data input; disabled when FOSC2 Configuration bit is set.

Legend: O = Output, | = Input, ANA = Analog Signal, DIG = Digital Output, ST = Schmitt Trigger Buffer Input,
TTL = TTL Buffer Input, x = Don’t care (TRIS bit does not affect port direction or is overridden for this option).

TABLE 10-4: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | ResetValues

on page
PORTA RA7( RA6(1 RA5 RA4 RA3 RA2 RA1 RAO 61
LATA LATA7T(M | LATAB( LATA5 LATA4 LATA3 LATA2 LATA1 LATAO 60
TRISA TRISA7TM | TRISA6( | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 TRISAO 60
ADCON1 = = VCFG1 VCFGO PCFG3 PCFG2 PCFG1 PCFGO 59
LCDSE1 SE15 SE14 SE13 SE12 SE11 SE10 SE09 SEO08 59
LCDSE2 SE23 SE22 SE21 SE20 SE19 SE18 SE17 SE16 59
Legend: — =unimplemented, read as ‘0’, x = don’t care. Shaded cells are not used by PORTA.

Note 1: These bits are enabled depending on the oscillator mode selected. When not enabled as PORTA pins, they are

disabled and read as ‘x’.
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TABLE 10-12: PORTE FUNCTIONS

Pin Name Function SZth:ﬁg 110 lellge Description
REO/LCDBIAS1 REOQ 0 O DIG |LATE<0> data output.
1 | ST PORTE<0> data input.
LCDBIAS1 — | ANA | LCD module bias voltage input.
RE1/LCDBIAS2 RE1 0 ) DIG |LATE<1> data output.
1 | ST PORTE<1> data input.
LCDBIAS2 — | ANA | LCD module bias voltage input.
RE3/COMO RE3 0 O DIG |LATE<3> data output.
1 | ST PORTE<3> data input.
COMO X (0] ANA | LCD Common 0 output; disables all other outputs.
RE4/COM1 RE4 0 ) DIG |LATE<4> data output.
1 | ST PORTE<4> data input.
COM1 X (0] ANA | LCD Common 1 output; disables all other outputs.
RE5/COM2 RE5 0 O DIG |LATE<5> data output.
1 | ST PORTE<5> data input.
COM2 X (0] ANA | LCD Common 2 output; disables all other outputs.
RE6/COM3 RE6 0 o DIG |LATE<6> data output.
1 | ST PORTE<6> data input.
COM3 X o ANA | LCD Common 3 output; disables all other outputs.
RE7/CCP2/ RE7 0 O DIG |LATE<7> data output.
SEG31 1 | ST |PORTE<7> data input.
ccp2M 0 (0] DIG CCP2 compare/PWM output; takes priority over port data.
1 | ST CCP2 capture input.
SEG31 X O ANA | Segment 31 analog output for LCD; disables digital output.
Legend: O = Output, | = Input, ANA = Analog Signal, DIG = Digital Output, ST = Schmitt Trigger Buffer Input,

x = Don'’t care (TRIS bit does not affect port direction or is overridden for this option).

Note 1:

Alternate assignment for CCP2 when the CCP2MX Configuration bit is cleared.

TABLE 10-13: SUMMARY OF REGISTERS ASSOCIATED WITH PORTE

Reset

Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Values

on page
PORTE RE7 RE6 RE5 RE4 RE3 — RE1 REO 61
LATE LATE7 | LATE6 | LATE5 | LATE4 | LATE3 — LATE1 LATEO 60
TRISE TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 — TRISE1 | TRISEO 60
PORTG RDPU REPU | RJPUM RG4 RG3 RG2 RG1 RGO 60
TRISG SPIOD | CCP20D | CCP10D | TRISG4 | TRISG3 | TRISG2 | TRISG1 | TRISGO 60
LCDCON | LCDEN | SLPEN | WERR — CS1 CSo LMUX1 | LMUXO 59
LCDSE3 SE31 SE30 SE29 SE28 SE27 SE26 SE25 SE24 59

Legend: Shaded cells are not used by PORTE.

Note 1:

Unimplemented on 64-pin devices, read as ‘0’

© 2010 Microchip Technology Inc.
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10.7 PORTF, LATF and TRISF Registers

PORTF is a 7-bit wide, bidirectional port. The
corresponding Data Direction and Data Latch registers
are TRISF and LATF. All pins on PORTF are
implemented with Schmitt Trigger input buffers. Each pin
is individually configurable as an input or output.

PORTF is multiplexed with analog peripheral functions,
as well as LCD segments. Pins RF1 through RF6 may
be used as comparator inputs or outputs by setting the
appropriate bits in the CMCON register. To use
RF<6:3> as digital inputs, it is also necessary to turn off
the comparators.

Note 1: On device Resets, pins, RF<6:1>, are
configured as analog inputs and are read
as ‘0.
2: To configure PORTF as a digital 1/0O, turn
off the comparators and set the ADCON1
value.

PORTEF is also multiplexed with LCD segment drives
controlled by bits in the LCDSE2 and LCDSE3
registers. /O port functions are only available when the
segments are disabled.

INITIALIZING PORTF

Initialize PORTF by
; clearing output
; data |atches

EXAMPLE 10-6:
CLRF  PORTF

CLRF LATF Al ternate net hod
; to clear output
; data latches
MOVLW  07h
MOVWF CMCON ; Turn off conparators
MOVLW  OFh ;

MOVWWF  ADCON1 ; Set PORTF as digital 1/0
MOVLW  OCEh Val ue used to

; initialize data

; direction
MOVWFF  TRISF ; Set RF3:RF1 as inputs

; RF5:RF4 as outputs

; RF7:RF6 as inputs

DS39770C-page 128
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TABLE 15-3: REGISTERS ASSOCIATED WITH CAPTURE, COMPARE, TIMER1 AND TIMER3

Reset

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Values
on Page
INTCON GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE TMROIF INTOIF RBIF 57
RCON IPEN — CcM RI TO PD POR BOR 58
PIR3 — LCDIF RC2IF TX2IF — CCP2IF | CCP1IF — 60
PIE3 — LCDIE RC2IE TX2IE — CCP2IE | CCP1IE — 60
IPR3 — LCDIP RC2IP TX2IP — CCP2IP | CCP1IP — 60
PIR2 OSCFIF CMIF — — BCLIF LVDIF TMRS3IF — 60
PIE2 OSCFIE CMIE — — BCLIE LVDIE TMR3IE — 60
IPR2 OSCFIP CMIP — — BCLIP LVDIP TMR3IP — 60
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 60
TRISE TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 — TRISE1 | TRISEO 60
TRISG SPIOD | CCP20D | CCP10D | TRISG4 | TRISG3 | TRISG2 | TRISG1 | TRISGO 60
TMR1L Timer1 Register Low Byte 58
TMR1H Timer1 Register High Byte 58
T1CON RD16 | TIRUN |T1CKPS1|T1CKPS0|T10SCEN| TISYNC | TMR1CS | TMR1ON| 58
TMR3H Timer3 Register High Byte 59
TMR3L Timer3 Register Low Byte 59
T3CON RD16 | T3CCP2 | T3CKPS1|T3CKPSO0| T3CCP1 | T3SYNC | TMR3CS | TMR3ON | 59
CCPR1L Capture/Compare/PWM Register 1 Low Byte 61
CCPR1H Capture/Compare/PWM Register 1 High Byte 61
CCP1CON — | — [ bciB1 | bc1Bo | CCP1M3 | CCP1M2 | CCP1M1 [ CCPIMO | 61
CCPR2L Capture/Compare/PWM Register 2 Low Byte 62
CCPR2H Capture/Compare/PWM Register 2 High Byte 61
CCP2CON — | — [ pc2B1 | DC2BO | CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO | 62
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used by Capture/Compare, Timer1 or Timer3.
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FIGURE 16-12: TYPE-B WAVEFORMS IN 1/3 MUX, 1/2 BIAS DRIVE
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18.5.2 EUSART SYNCHRONOUS SLAVE

RECEPTION

The operation of the Synchronous Master and Slave
modes is identical except in the case of Sleep or any
Idle mode, and bit SREN, which is a “don’t care” in
Slave mode.

If receive is enabled by setting the CREN bit prior to
entering Sleep or any Idle mode, then a word may be
received while in this low-power mode. Once the word
is received, the RSR register will transfer the data to the
RCREGH1 register; if the RC1IE enable bit is set, the
interrupt generated will wake the chip from the
low-power mode. If the global interrupt is enabled, the
program will branch to the interrupt vector.

To set up a Synchronous Slave Reception:

1.

ok owbn

Enable the synchronous master serial port by
setting bits, SYNC and SPEN, and clearing bit,
CSRC.

If interrupts are desired, set enable bit, RC1IE.
If 9-bit reception is desired, set bit, RX9.

To enable reception, set enable bit, CREN.

Flag bit, RC1IF, will be set when reception is
complete. An interrupt will be generated if
enable bit, RC1IE, was set.

Read the RCSTA1 register to get the 9th bit (if
enabled) and determine if any error occurred
during reception.

Read the 8-bit received data by reading the
RCREGH1 register.

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

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

TABLE 18-10: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE RECEPTION

Reset
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Values
on Page
INTCON GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE TMROIF | INTOIF RBIF 57
PIR1 — ADIF RC1IF TX1IF SSPIF — TMR2IF | TMR1IF 60
PIE1 — ADIE RC1IE TX1IE SSPIE — TMR2IE | TMR1IE 60
IPR1 — ADIP RC1IP TX1IP SSPIP — TMR2IP | TMR1IP 60
RCSTA1 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 59
RCREG1 EUSART Receive Register 59
TXSTA1 CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 59
BAUDCON1 | ABDOVF | RCIDL RXDTP | TXCKP | BRG16 — WUE ABDEN 61
SPBRGH1 |EUSART Baud Rate Generator Register High Byte 61
SPBRG1 EUSART Baud Rate Generator Register Low Byte 59
Legend: — = unimplemented, read as ‘0’. Shaded cells are not used for synchronous slave reception.
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RCALL Relative Call RESET Reset
Syntax: RCALL n Syntax: RESET
Operands: -1024 <n <1023 Operands: None
Operation: (PC)+2 > TOS, Operation: Reset all registers and flags that are
(PC)+2+2n—>PC affected by a MCLR Reset.
Status Affected: None Status Affected: All
Encoding: | 1101 | tnnn [ nnon [ nnnn | Encoding: | o000 | oooo [ 1111 [ 1111 |
Description: Subroutine call with a jump up to 1K Description: This instruction provides a way to
from the current location. First, return execute a MCLR Reset in software.
address (PC + 2) is pushed onto the Words: 1
stack. Then, add the 2’s complement '
number ‘2n’ to the PC. Since the PC will Cycles: 1
have incremented to fetch the next Q Cycle Activity:
instruction, the new address will be
) 1 2 3 4
PC + 2 + 2n. This instruction is a D Q Q ﬁ NQ
two-cycle instruction. ecode Start ° °
reset operation operation
Words: 1
Cycles: 2 Example: RESET
Q Cycle Activity: After Instruction
Q1 Q2 Q3 Q4 Registers =  Reset Value
Decode |Read literal | Process |Write to PC Flags® =  ResetValue
‘n’ Data
PUSH PC
to stack
No No No No
operation operation operation operation
Example: HERE RCALL Junp
Before Instruction
PC = Address (HERE)
After Instruction
PC =  Address (Junp)
TOS=  Address (HERE + 2)

© 2010 Microchip Technology Inc. DS39770C-page 335



PIC18F85J90 FAMILY

MSSP
ACK PUISE ...oooveeeeeveeceeeeeeeeeeeeeeee e 205, 207
Control Registers (general) ...
Module OVEIVIEW ........ccccuieiiiiiieiie e 191
SSPBUF Register .......cccooiiiiiiiiiiieeeneeeeeeie e 196
SSPSR RegISter .....occuvviiiiiiiiiiieiiee e 196
MULLW <o 332
MULWE <ot 332
N
NEGF e e 333
NOP e 333
Notable Differences Between PIC18F8490
and PIC18F85J90 Families ........ccccevueeieerieniieeien. 400
LCD Module
Oscillator OptioNS ........ccueecvieiieniiieereeeee e
Other Peripherals ........ccccoovoiiiiiieeeeiicee e
Pin Differences ............
Power Requirements
(0]

Internal Oscillator Block ....

INTOSC ..o

INTRC oo
Oscillator Selection ..........cccccee...
Oscillator Start-up Timer (OST) ....
Oscillator Switching .......cccccocveeene . 37
Oscillator Transitions ..........ccccceoeeviiiieeiececee e 38
Oscillator, Timer1 ......
Oscillator, TIMEr3 ......cooiiiiiiiiee e 149

P

Packaging
Details ....
MarKiNg ...cooveeeieiiiie e 393

PIE REGISIErS ...oeeiiiiiiiiiieeeeeee e 107

Pin Functions
AVDD i
AVDD ...
AVss ...
AVSS ..........
ENVREG ....
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MCLR .....ooevee
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RAO/ANO .................
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RC1/T10SI/CCP2/SEG32 .....ccovieieeeeeee e 16, 23
RC2/CCP1/SEG13 ...
RC3/SCK/SCL/SEG17 ....
RCA4/SDI/SDA/SEG16 .....ooeveeeeeeieeeeeeeee
RC5/SDO/SEG12 ..o
RC6/TX1/CK1/SEG27 ....
RC7/RX1/DT1/SEG28 ....
RDO/SEGO .......cvvvveeeene.
RDO/SEG1 .....
RD2/SEG2 .....
RD3/SEGS .....
RD4/SEG4 .....
RD5/SEGS .....
RD6/SEGE6 .....
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RE5/COM2 ...
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RH1/SEG46 ...
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RH3/SEG44 ...
RH4/SEG40 ...
RH5/SEG41 ...
RH6/SEG42 ...
RH7/SEG43 ...
RJO ..o
RJ1/SEG33 ....
RJ2/SEG34 ....
RJ3/SEG35 ...
RJ4/SEG39
RJ5/SEG38
RJB/SEG37 ....
RJ7/SEG36
VDD
VDD
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Pinout 1/O Descriptions
PICA8FBXJO0 ....ooiiieiieeieee et
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PIR REQISIENS .....oiiiiiiiiiiiieie et
PLL oo
ECPLL Oscillator Mode
HSPLL Oscillator Mode
POP e
POR. See Power-on Reset.
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