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PIC18F87/K22 FAMILY

FIGURE 1-1: PIC18F6XK22 (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 I/O in select oscillator modes. For more information, see Section 3.0 “Oscillator
Configurations”.
3:  Unimplemented on the PIC18F65K22.

© 2009-2011 Microchip Technology Inc.

DS39960D-page 13



PIC18F87/K22 FAMILY

TABLE 1-4: PIC18F8XK22 PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Number | p:
Pin Name Pin | Buffer Description
TQFP Type| Type
PORTC is a bidirectional I/O port.
RCO0/SOSCO/SCKLI 36
RCO 110 ST Digital 1/0.
SOSCO (0] — SOSC oscillator output.
SCKLI | ST Digital SOSC input.
RC1/SOSCI/ECCP2/P2A 35
RC1 110 ST Digital 1/0.
SOSCI | CMOS SOSC oscillator input.
Eccp2®) 110 ST Capture 2 input/Compare 2 output/PWM2 output.
P2A (0] — Enhanced PWM2 Output A.
RC2/ECCP1/P1A 43
RC2 110 ST Digital 1/0.
ECCP1 110 ST Capture 1 input/Compare 1 output/PWM1 output.
P1A O — Enhanced PWM1 Output A.
RC3/SCK1/SCL1 44
RC3 110 ST Digital 1/0.
SCK1 110 ST Synchronous serial clock input/output for SPI mode.
SCL1 110 12c Synchronous serial clock input/output for 12C™ mode.
RC4/SDI1/SDA1 45
RC4 110 ST Digital 1/0.
SDI1 | ST SPI data in.
SDA1 110 | 172C 1°C data I/O.
RC5/SDO1 46
RC5 1/0 ST Digital 1/0.
SDO1 (0] — SPI data out.
RC6/TX1/CK1 37
RC6 110 ST Digital 1/0.
™1 (0] — EUSART asynchronous transmit.
CK1 110 ST EUSART synchronous clock (see related RX1/DT1).
RC7/RX1/DT1 38
RC7 110 ST Digital 1/0.
RX1 | ST EUSART asynchronous receive.
DT1 110 ST EUSART synchronous data (see related TX1/CK1).
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
| = Input o = Output
P =Power oD = Open-Drain (no P diode to VDD)

1’C = I2)C™/SMBus
Note 1: Default assignment for ECCP2 when the CCP2MX Configuration bit is set.
Alternate assignment for ECCP2 when the CCP2MX Configuration bit is cleared.
Not available on PIC18F65K22 and PIC18F85K22 devices.
PSP is available only in Microcontroller mode.

The CC6, CCP7, CCP8 and CCP9 pin placement depends on the setting of the ECCPMX Configuration bit
(CONFIG3H<1>).
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3.5 External Oscillator Modes

3.5.1 CRYSTAL OSCILLATOR/CERAMIC
RESONATORS (HS MODES)

In HS or HSPLL Oscillator modes, a crystal or ceramic
resonator is connected to the OSC1 and OSC2 pins to
establish oscillation. Figure 3-4 shows the pin
connections.

The oscillator design requires the use of a crystal rated
for parallel resonant operation.

Note:  Use of a crystal rated for series resonant
operation may give a frequency out of the
crystal manufacturer’s specifications.

TABLE 3-2: CAPACITOR SELECTION FOR

CERAMIC RESONATORS
Typical Capacitor Values Used:

Mode Freq. OoscC1 0osc2
HS 8.0 MHz 27 pF 27 pF
16.0 MHz 22 pF 22 pF

Capacitor values are for design guidance only.

Different capacitor values may be required to produce
acceptable oscillator operation. The user should test
the performance of the oscillator over the expected
VDD and temperature range for the application. Refer
to the following application notes for oscillator-specific
information:

« ANS588, “PIC® Microcontroller Oscillator Design
Guide”

* ANB826, “Crystal Oscillator Basics and Crystal
Selection for rfPIC® and PIC® Devices”

+ ANB849, “Basic PIC® Oscillator Design”

« AN943, “Practical PIC® Oscillator Analysis and
Design”

* AN949, “Making Your Oscillator Work”

See the notes following Table 3-3 for additional
information.

TABLE 3-3: CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR
I Typical Capacitor Values
Crysta Tested:
Osc Type Freq.
C1 Cc2
HS 4 MHz 27 pF 27 pF
8 MHz 22 pF 22 pF
20 MHz 15 pF 15 pF

Capacitor values are for design guidance only.

Different capacitor values may be required to produce
acceptable oscillator operation. The user should test
the performance of the oscillator over the expected
VDD and temperature range for the application.

Refer to the Microchip application notes cited in
Table 3-2 for oscillator-specific information. Also see
the notes following this table for additional
information.

Note 1: Higher capacitance increases the stability
of the oscillator but also increases the
start-up time.

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

3: Rs may be required to avoid overdriving
crystals with a low drive level specification.

4: Always verify oscillator performance over
the VDD and temperature range that is
expected for the application.

CRYSTAL/CERAMIC
RESONATOROPERATION
(HS OR HSPLL
CONFIGURATION)

ci® osct {>O_¢
I l To

FIGURE 3-4:

A Internal
:é: ReG) Logic

= 0SC2 Sleep

PIC18F87K22

Note 1: See Table 3-2 and Table 3-3 for initial values of
C1and C2.

2: A series resistor (Rs) may be required for AT
strip cut crystals.

3: RF varies with the oscillator mode chosen.
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TABLE 6-2: PIC18F87K22 FAMILY REGISTER FILE SUMMARY (CONTINUED)

Address | File Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bt 0 P\g‘g%‘g‘R
F5Ch RTCVALL RTCC Value Low Register Window Based on RTCPTR<1:0> 0000 0000
F5Bh  |ALRMCFG ALRMEN CHIME AMASK3 | AMASK2 | AMASK1 | AMASKO | ALRMPTR1 | ALRMPTRO | 0000 0000
F5Ah  |ALRMRPT ARPT7 ARPT6 ARPT5 ARPT4 ARPT3 ARPT2 ARPT1 ARPTO | 0000 0000
F5%h ALRMVALH | Alarm Value High Register Window Based on APTR<1:0> XXXX XXXX
F58h ALRMVALL Alarm Value Low Register Window Based on APTR<1:0> XXXX XXXX
F57h CTMUCONH | CTMUEN — CTMUSIDL TGEN EDGEN |EDGSEQEN| IDISSEN CTTRIG | 0-00 0000
F56h CTMUCONL | EDG2POL | EDG2SEL1 | EDG2SELO | EDG1POL | EDG1SEL1 | EDG1SELO | EDG2STAT | EDG1STAT | 0000 0000
F55h CTMUICONH |  ITRIM5 ITRIM4 ITRIM3 ITRIM2 ITRIM1 ITRIMO IRNG1 IRNGO | 0000 0000
F54h CM1CON CON COE CPOL EVPOL1 EVPOLO CREF CCH1 CCHoO 0001 1111
F53h PADCFG1 RDPU REPU RJPU® — — RTSECSEL1|RTSECSELO — 000- -00-
F52h ECCP2AS ECCP2ASE | ECCP2AS2 | ECCP2AS1 | ECCP2AS0 | PSS2AC1 | PSS2ACO | PSS2BD1 | PSS2BDO | 0000 0000
F51h ECCP2DEL P2RSEN P2DC6 P2DC5 P2DC4 P2DC3 P2DC2 P2DCH1 P2DCO | 0000 0000
F50h CCPR2H Capture/Compare/PWM Register 2 High Byte XXXX XXXX
FAFh CCPR2L Capture/Compare/PWM Register 2 Low Byte XXXX XXXX
FAEh  |CCP2CON P2M1 P2MO DC2B1 DC2B0 CCP2M3 | CCP2M2 | CCP2M1 CCP2MO | 0000 0000
F4Dh  |ECCP3AS ECCP3ASE | ECCP3AS2 | ECCP3AS1 | ECCP3ASO | PSS3AC1 | PSS3ACO | PSS3BD1 | PSS3BDO | 0000 0000
F4Ch  |ECCP3DEL P3RSEN P3DC6 P3DC5 P3DC4 P3DC3 P3DC2 P3DC1 P3DCO | 0000 0000
F4Bh CCPR3H Capture/Compare/PWM Register 3 High Byte XXXX XXXX
F4Ah CCPR3L Capture/Compare/PWM Register 3 Low Byte XXXX XXXX
Faoh  |ccPacoN psvi | Pamo | Dc3st | bpcseo | ccpams | ccpsm2 | ccpsmt | ccpsmo | 0000 0000
F48h CCPR8H Capture/Compare/PWM Register 8 High Byte XXXX XXXX
F47h CCPRS8L Capture/Compare/PWM Register 8 Low Byte XXXX XXXX
F46h  |CCPBCON — | — ] obcest | pcsso | ccrswms | ccpsm2 | ccpemi | ccpsmo | --00 0000
F45h CCPROH® Capture/Compare/PWM Register 9 High Byte XXXX XXXX
F44h CCPRIL®) Capture/Compare/PWM Register 9 Low Byte XXXX XXXX
F43n  |CcCPOCON® — | — ] bcet | pceso | ccroms | ccpem2 | ccpam1 | ccpemo | --00 0000
F42h CCPR10H® | Capture/Compare/PWM Register 10 High Byte XXXX XXXX
F41h CCPR10L® | Capture/Compare/PWM Register 10 Low Byte XXXX XXXX
Faon  [ccptocon®]  — | — | pctoBt | DpcoBo | ccpiom3 | ccpiom2 | ccpiomt | ccPiomo | --00 0000
F3Fh TMR7H® Timer7 Register High Byte XXXX XXXX
F3Eh TMR7L®) Timer7 Register Low Byte 0000 0000
F3Dh  |T7CON® TMR7CS1 | TMR7CS0 | T7CKPS1 | T7CKPSO | SOSCEN | T7SYNC RD16 TMR7ON | 0000 0000
F3Ch |T7GCON® TMR7GE | T7GPOL T7GTM T7GSPM T7GGO/ T7GVAL T7GSS1 T7GSS0 | 0000 0x00

T7DONE
F3Bh  |TMR6 Timer6 Register 0000 0000
F3Ah PR6 Timer6 Period Register 1111 1111
Fash  |T6CON — | te0UTPS3 | TEOUTPS2 | TEOUTPS1 | TEOUTPSO | TMREON | T6CKPS1 | T6CKPSO | -000 0000
F38h TMR8 Timer8 Register 0000 0000
F37h PR8 Timer8 Period Register 1111 1111
F36h  |T8CON — | t80uTPs3 | T8OUTPS2 | TBOUTPS1 | TBOUTPSO | TMRBON | T8CKPS1 | TBCKPSO | -000 0000
F35h TMR10®) TMR10 Register 0000 0000
F34h PR10®) Timer10 Period Register 1111 1111
F33h  |T10CON® —  |T100UTPs3|T100UTPS2| T100UTPS1 | T100UTPSO| TMR10ON | T10CKPS1 | T10CKPSO | -000 0000
F32h TMR12() TMR12 Register 0000 0000
F31h PR12(3) Timer12 Period Register 1111 1111
F30h T12CON®) — T120UTPS3 | T120UTPS2| T120UTPS1 |T120UTPSO| TMR120N | T12CKPS1 | T12CKPSO | - 000 0000
F2Fh CM2CON CON COE CPOL EVPOL1 EVPOLO CREF CCH1 CCHo 0001 1111
F2Eh  |CM3CON CON COE CPOL EVPOL1 EVPOLO CREF CCH1 CCHO 0001 1111
F2Dh  |CCPTMRSO | C3TSEL1 | C3TSELO | C2TSEL2 | C2TSEL1 | C2TSELO | CATSEL2 | CATSEL1 | CATSELO | 0000 0000
Note 1: This bit is available when Master Clear is disabled (MCLRE = 0). When MCLRE is set, the bit is unimplemented.
2:  Unimplemented on 64-pin devices (PIC18F6XK22), read as ‘0’.
3: Unimplemented on devices with a program memory of 32 Kbytes (PIC18FX5K22).
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REGISTER 11-3: 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’ = Bit is 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 INTLIP: 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 INTLIF: 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.
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12.2 PORTA, TRISA and
LATA Registers

PORTA is an 8-bit wide, bidirectional port. The corre-
sponding Data Direction and Output Latch registers are
TRISA and LATA.

RA4/TOCKI is a Schmitt Trigger input. All other PORTA
pins have TTL input levels and full CMOS output
drivers.

RA5 and RA<3:0> are multiplexed with analog inputs
for the A/D Converter.

The operation of the analog inputs as A/D Converter
inputs is selected by clearing or setting the ANSEL
control bits in the ANCON1 register. The corresponding
TRISA bits control the direction of these pins, even
when they are being used as analog inputs. The user
must ensure the bits in the TRISA register are
maintained set when using them as analog inputs.

Note: RA5 and RA<3:0> are configured as
analog inputs on any Reset and are read
as ‘0’. RA4 is configured as a digital input.

OSC2/CLKO/RA6 and OSC1/CLKI/RA7 normally
serve as the external circuit connections for the exter-
nal (primary) oscillator circuit (HS Oscillator modes), or
the external clock input and output (EC Oscillator
modes). In these cases, RA6 and RA7 are not available
as digital 1/0 and their corresponding TRIS and LAT
bits are read as ‘0’. When the device is configured to
use HF-INTOSC, MF-INTOSC or LF-INTOSC as the
default oscillator mode, RA6 and RA7 are automatically
configured as digital 1/0; the oscillator and clock
in/clock out functions are disabled.

RAS5 has additional functionality for Timer1 and Timer3.
It can be configured as the Timer1 clock input or the
Timer3 external clock gate input.

EXAMPLE 12-1:
CLRF PORTA

INITIALIZING PORTA

Initialize PORTA by
; clearing output |atches
; Alternate nethod to
; clear output data |atches
; Select bank with ANCONL regi ster
; Configure AVD
; for digital inputs
; Select bank with TRI SA register
; Value used to initialize
; data direction
; Set RA<7, 5:0> as inputs,
; RA<6> as out put

CLRF LATA

BANKSEL ~ ANCONL
MOVLW 00h
MOWWF ANCONL
BANKSEL TRI SA
MOVLW OBFh

MOWWF TRI SA

DS39960D-page 170
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129 PORTH, LATH and EXAMPLE 12-8: INITIALIZING PORTH
TRISH Registers CLRFE  PORTH ; Initialize PORTH by
; clearing out put
Note: PORTH is available only on the 80-pin ; data latches
devices. CLRF LATH ; Alternate method
; to clear output
PORTH is an 8-bit wide, bidirectional /O port. The ; data latches _
corresponding Data Direction and Output Latch registers BANKSEL ANCON2 ;- Sel ect bank with ANCONZ regi ster
are TRISH and LATH MOVLW  OFh ; Configure PCRTH as
’ MOV ANCON2  ; digital I/0
All pins on PORTH are implemented with Schmitt MOLW  OFh ; Configure PORTH as
Trigger input buffers. Each pin is individually 'VWW;EL {?’F\*i’\H‘l 5 CS“elgl tal bl /E b TR red
. BANK ; ect bank wit register
configurable as an input or output. MOLW. 0CFh " Val ue used to
;initialize data
; direction
MOWF TR SH ; Set RH3:RHO as inputs
; RHB:R# as outputs
; RH7:RH6 as inputs
TABLE 12-15: PORTH FUNCTIONS
. . TRIS 110 o
Pin Name Function Setting I/10 Type Description
RHO/AN23/A16 RHO 0 ) DIG |LATH<0> data output.
1 | ST PORTH<0> data input.
AN23 1 | ANA | A/D Input Channel 23.
Default input configuration on POR; does not affect digital input.
A16 X (0] DIG External memory interface, Address Line 16; takes priority over port
data.
RH1/AN22/A17 RH1 0 ) DIG |LATH<1> data output.
| ST PORTH<1> data input.
AN22 1 | ANA | A/D Input Channel 22.
Default input configuration on POR; does not affect digital input.
A17 X (0] DIG External memory interface, Address Line 17; takes priority over port
data.
RH2/AN21/A18 RH2 0 ) DIG |LATH<2> data output.
| ST PORTH<2> data input.
AN21 1 | ANA | A/D Input Channel 21.
Default input configuration on POR; does not affect digital input.
A18 X (0] DIG External memory interface, Address Line 18; takes priority over port
data.
RH3/AN20/A19 RH3 0 O DIG |LATH<3> data output.
| ST PORTH<3> data input.
AN20 1 | ANA | A/D Input Channel 20.
Default input configuration on POR; does not affect digital input.
A19 X (0] DIG External memory interface, Address Line 19; takes priority over port
data.
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).

© 2009-2011 Microchip Technology Inc.
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13.0 TIMERO MODULE

The Timer0 module incorporates the following features:
» Software-selectable operation as a timer or

counter in both 8-bit or 16-bit modes
* Readable and writable registers

» Dedicated 8-bit, software programmable
prescaler

» Selectable clock source (internal or external)
» Edge select for external clock
* Interrupt-on-overflow

The TOCON register (Register 13-1) controls all
aspects of the module’s operation, including the
prescale selection. It is both readable and writable.

Figure 13-1 provides a simplified block diagram of the
Timer0 module in 8-bit mode. Figure 13-2 provides a
simplified block diagram of the TimerQ module in 16-bit
mode.

REGISTER 13-1: TOCON: TIMERO CONTROL REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
TMROON TO8BIT TOCS TOSE PSA TOPS2 TOPS1 TOPSO
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 TMROON: Timer0 On/Off Control bit

1 = Enables Timer0
0 = Stops Timer0

bit 6 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

bit 5 TOCS: Timer0 Clock Source Select bit

1 = Transition on TOCKI pin input edge
0 = Internal clock (Fosc/4)

bit 4 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

bit 3 PSA: TimerO Prescaler Assignment bit

1 = Timer0 prescaler is not assigned; Timer0 clock input bypasses prescaler
0 = TimerO prescaler is assigned; Timer0 clock input comes from prescaler output

bit 2-0 TOPS<2:0>: 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

© 2009-2011 Microchip Technology Inc.
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FIGURE 14-7: TIMER1 GATE SINGLE PULSE AND TOGGLE COMBINED MODE

TMR1GE
T1GPOL
T1GSPM
T1GTM
T1GGO/ |<— Set by Software |4_

T1DONE

row [T [ [T

Cleared by Hardware on
Falling Edge of TIGVAL

Counting Enabled on
Rising Edge of T1G

L
L L

==

T1GVAL

Kne1 XNs2 Xnws X
Set by Hardware on : Cleared by
Falling Edge of TIGVAL —b'—mware

Timer1 N

RTCCW Cleared by Software

N +4

TABLE 14-5: REGISTERS ASSOCIATED WITH TIMER1 AS A TIMER/COUNTER

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF
PIR1 PSPIF ADIF RC1IF TX1IF SSP1IF | TMR1GIF | TMR2IF | TMR1IF
PIE1 PSPIE ADIE RC1IE TX1IE SSP1IE | TMR1GIE | TMR2IE | TMR1IE
IPR1 PSPIP ADIP RC1IP TX1IP SSP1IP | TMR1GIP | TMR2IP | TMR1IP
TMR1L Timer1 Register Low Byte
TMR1H Timer1 Register High Byte
T1CON TMR1CS1 | TMR1CSO | T1CKPS1| T1CKPSO | SOSCEN | T1SYNC RD16 | TMR1ON
T1GCON TMR1GE | T1GPOL | T1GTM | T1GSPM | T1GGO/ | T1GVAL | T1GSS1 | T1GSS0

T1DONE

OSCCON2 — SOSCRUN — — SOSCGO — MFIOFS | MFIOSEL
PMD1 PSPMD | CTMUMD | RTCCMD | TMR4MD | TMR3MD | TMR2MD | TMR1MD | EMBDM

Legend: Shaded cells are not used by the Timer1 module.

Note 1:

Unimplemented on 32-Kbyte devices (PIC18FX5K22).

© 2009-2011 Microchip Technology Inc.
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22.0 ENHANCED UNIVERSAL
SYNCHRONOUS
ASYNCHRONOUS RECEIVER
TRANSMITTER (EUSART)

The Enhanced Universal Synchronous Asynchronous
Receiver Transmitter (EUSART) module is one of two
serial I/0O modules. (Generically, the EUSART is also
known as a Serial Communications Interface or SCI.)
The EUSART can be configured as a full-duplex,
asynchronous system that can communicate with
peripheral devices, such as CRT terminals and
personal computers. It can also be configured as a
half-duplex synchronous system that can communicate
with peripheral devices, such as A/D or D/A integrated
circuits, serial EEPROMSs, etc.

The Enhanced USART module implements additional
features, including automatic baud rate detection and
calibration, automatic wake-up on Sync Break recep-
tion and 12-bit Break character transmit. These make it
ideally suited for use in Local Interconnect Network bus
(LIN/J2602 bus) systems.

All members of the PIC18F87K22 family are equipped
with two independent EUSART modules, referred to as
EUSART1 and EUSART2. They can be configured in
the following modes:
» Asynchronous (full duplex) with:
- Auto-wake-up on character reception
- Auto-baud calibration
- 12-bit Break character transmission
» Synchronous — Master (half duplex) with
selectable clock polarity
» Synchronous — Slave (half duplex) with selectable
clock polarity

The pins of EUSART1 and EUSART2 are multiplexed
with the functions of PORTC (RC6/TX1/CK1 and
RC7/RX1/DT1) and PORTG (RG1/TX2/CK2/AN19/C30UT
and RG2/RX2/DT2/AN18/C3INA), respectively. In
order to configure these pins as an EUSART:
» For EUSART1:
- Bit, SPEN (RCSTA1<7>), must be set (= 1)
- Bit, TRISC<7>, must be set (= 1)
- Bit, TRISC<6>, must be cleared (= 0) for
Asynchronous and Synchronous Master
modes

- Bit, TRISC<6>, must be set (= 1) for
Synchronous Slave mode
+ For EUSART2:
- Bit, SPEN (RCSTA2<7>), must be set (= 1)
- Bit, TRISG<2>, must be set (= 1)
- Bit TRISG<1> must be cleared (= 0) for

Asynchronous and Synchronous Master
modes

- Bit, TRISC<6>, must be set (= 1) for
Synchronous Slave mode

Note:  The EUSART control will automatically
reconfigure the pin from input to output as
needed.

The operation of each Enhanced USART module is
controlled through three registers:

» Transmit Status and Control (TXSTAX)

» Receive Status and Control (RCSTAX)

» Baud Rate Control (BAUDCONX)

These are detailed on the following pages in

Register 22-1, Register 22-2 and Register 22-3,
respectively.

Note:  Throughout this section, references to
register and bit names that may be asso-
ciated with a specific EUSART module are
referred to generically by the use of X’ in
place of the specific module number.
Thus, “RCSTAX” might refer to the
Receive Status register for either
EUSART1 or EUSART2.
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TABLE 22-8: REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER RECEPTION

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTCON GIE/GIEH | PEIE/GIEL | TMROIE INTOIE RBIE TMROIF INTOIF RBIF
PIR1 PSPIF ADIF RC1IF TX1IF SSP1IF | TMR1GIF | TMR2IF TMR1IF
PIE1 PSPIE ADIE RC1IE TX1IE SSP1IE | TMR1GIE | TMR2IE TMR1IE
IPR1 PSPIP ADIP RC1IP TX1IP SSP1IP | TMR1GIP | TMR2IP TMR1IP
PIR3 TMR5GIF — RC2IF TX2IF CTMUIF CCP2IF CCP1IF RTCCIF
PIE3 TMR5GIE — RC2IE TX2IE CTMUIE CCP2IE CCP1IE RTCCIE
IPR3 TMR5GIP — RC2IP TX2IP CTMUIP CCP2IP CCP1IP RTCCIP
RCSTA1 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
RCREG1 EUSART1 Receive Register
TXSTA1 CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D
BAUDCONT1 ABDOVF RCIDL RXDTP TXCKP BRG16 — WUE ABDEN
SPBRGH1 EUSART1 Baud Rate Generator Register High Byte
SPBRG1 EUSART1 Baud Rate Generator Register
RCSTA2 SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
RCREG2 EUSART2 Receive Register
TXSTA2 CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D
BAUDCON2 ABDOVF RCIDL RXDTP TXCKP BRG16 — WUE ABDEN
SPBRGH2 EUSART2 Baud Rate Generator Register High Byte
SPBRG2 EUSART2 Baud Rate Generator Register
ODCON3 u20D U10D — — — — — CTMUDS
PMDO CCP3MD | CCP2MD | CCP1MD |UART2MD | UART1MD | SSP2MD | SSP1MD | ADCMD
Legend: — =unimplemented, read as ‘0’. Shaded cells are not used for synchronous master reception.
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23.8 Use of the Special Event Triggers

A/D conversion can be started by the Special Event
Trigger of any of these modules:

* ECCP2 - Requires CCP2M<3:0> bits
(CCP2CON<3:0>) set at ‘1011’

* CTMU - Requires the setting of the CTTRIG bit
(CTMUCONH<0>)

¢ Timer1
« RTCC

To start an A/D conversion:
* The A/D module must be enabled (ADON = 1)
» The appropriate analog input channel is selected

» The minimum acquisition period is set one of
these ways:

- Timing provided by the user

- Selection made of an appropriate TACQ time
With these conditions met, the trigger sets the
GO/DONE bit and the A/D acquisition starts.

If the A/D module is not enabled (ADON = 0), the
module ignores the Special Event Trigger.

Note:  With an ECCP2 trigger, Timer1 or Timer 3
is cleared. The timers reset to automati-
cally repeat the A/D acquisition period
with minimal software overhead (moving
ADRESH:ADRESL to the desired loca-
tion). If the A/D module is not enabled, the
Special Event Trigger is ignored by the
module, but the timer’s counter resets.

23.9 Operation in Power-Managed
Modes

The selection of the automatic acquisition time and A/D
conversion clock is determined, in part, by the clock
source and frequency while in a power-managed
mode.

If the A/D is expected to operate while the device is in
a power-managed mode, the ACQT<2:0> and
ADCS<2:0> bits in ADCON2 should be updated in
accordance with the power-managed mode clock that
will be used.

After the power-managed mode is entered (either of the
power-managed Run modes), an A/D acquisition or
conversion may be started. Once an acquisition or con-
version is started, the device should continue to be
clocked by the same power-managed mode clock source
until the conversion has been completed. If desired, the
device may be placed into the corresponding
power-managed ldle mode during the conversion.

If the power-managed mode clock frequency is less
than 1 MHz, the A/D RC clock source should be
selected.

Operation in Sleep mode requires that the A/D RC
clock be selected. If bits, ACQT<2:0>, are set to ‘000’
and a conversion is started, the conversion will be
delayed one instruction cycle to allow execution of the
SLEEP instruction and entry into Sleep mode. The
IDLEN and SCS<1:0> bits in the OSCCON register
must have already been cleared prior to starting the
conversion.
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REGISTER 27-3:

CTMUICON: CTMU CURRENT CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ITRIM5 ITRIM4 ITRIM3 ITRIM2 ITRIM1 ITRIMO IRNG1 IRNGO
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 7-2 ITRIM<5:0>: Current Source Trim bits
011111 = Maximum positive change from nominal current
011110
000001 = Minimum positive change from nominal current
000000 = Nominal current output specified by IRNG<1:0>
111111 = Minimum negative change from nominal current
100010
100001 = Maximum negative change from nominal current
bit 1-0 IRNG<1:0>: Current Source Range Select bits

11 =100 x Base Current

10 = 10 x Base Current

01 = Base Current Level (0.55 pA nominal)
00 = Current Source Disabled

DS39960D-page 388
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27.8 I\/Ieasuring Temperature with the source the current to the diode. The ADC reading will
CTMU Module reflect the temperature. With the increase, the ADC
readings will go low. This can be used for low-cost

The CTMU, along with an internal diode, can be used temperature measurement applications.

to measure the temperature. The ADC can be con-
nected to the internal diode and the CTMU module can

EXAMPLE 27-5: ROUTINE FOR TEMPERATURE MEASUREMENT USING INTERNAL DIODE

/1 Initialize CTMJ

CTMJ CON = 0x03;
CTMUCONHbi t s. CTMUEN = 1;
CTMUCONLbi t s. EDGLSTAT = 1;

/1 Initialize ADC

ADCONO = OXES5; /1 Enabl e ADC and connect to Internal diode

ADCON1 = 0x00;

ADCON2 = OxBE; /! Right Justified

ADCONObi ts. GO = 1; // Start conversion

whi | e( ADCONObi ts. QD) ;

Tenp = ADRES; // Read ADC results (inversely proportional to tenperature)

Note: The temperature diode is not calibrated or standardized; the user must calibrate the diode to their application.
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CPFSGT Compare f with W, Skip if f >W CPFSLT Compare f with W, Skip if f <W
Syntax: CPFSGT f{a} Syntax: CPFSLT f{a}
Operands: 0<f<255 Operands: 0<f<255
ae[0,1] ae[0,1]
Operation: (f) = (W), Operation: - Ww),

skip if (f) > (W)

kip if (f) < (W
(unsigned comparison) skip if () < (W)

(unsigned comparison)

Status Affected: None Status Affected: None
Encodlln?q: | o110 | o10a | ffff [ ffff | Encoding: ‘ 0110 | 000a \ fref | frff \
Description: Compares the contents of data memory L

location f to the contents of the W by Description: Compares the contents of data memory

location ‘f’ to the contents of W by

performing an unsigned subtraction. ) - -
performing an unsigned subtraction.

If the contents of ‘f’ are greater than the

contents of WREG. then the fetched If the contents of ‘f’ are less than the
instruction is discarded and a NOP is contents Of.W'.the” the fetched .
executed instead, making this a instruction is discarded and a NOP is

executed instead, making this a

two-cycle instruction. ) ]
two-cycle instruction.

If ‘a’ is ‘0", the Access Bank is selected.

If ‘a’is ‘1’, the BSR is used to select the If ‘a’ is ‘0, the Access Bank is selected.
GPR bank. If ‘a’is ‘1’, the BSR is used to select the
GPR bank.

If ‘a’ is ‘0’ and the extended instruction

set is enabled, this instruction operates Words: 1
in Indexed Literal Offset Addressing Cycles: 1(2)
mode whenever f < 95 (5Fh). See Note: 3 cycles if skip and followed
Section 29.2.3 “Byte-Oriented and by a 2-word instruction.
Bit-Oriented Instructions in Indexed Q Cycle Activity:
Literal Offset Mode” for details. ’
Q1 Q2 Q3 Q4
Words: 1
Decode Read Process No
Cycles: 1(2) register ‘¥ Data operation
Note: 3 cycles if skip and followed If skip:
by a 2-word instruction. ’
Q Cycle Activity: ,\?01 NQo2 '\?j '\?:
Qi Q2 Q3 Q4 operation operation operation operation
Decode Read Process No : - -
register F Data operation If skip and followed by 2-word instruction:
If skip: Q1 Q2 Q3 Q4
Q1 Q2 Q3 Q4 No No No No
No No No No operation operation operation operation
operation operation operation operation No No No No
If skip and followed by 2-word instruction: operation operation operation operation
Q1 Q2 Q3 Q4
No No No No Example: HERE CPFSLT REG 1
operation operation operation operation NLESS
No No No No LESS
operation operation operation operation Before Instruction

PC =  Address (HERE)
Example: HERE CPFSGT REG, 0 W = ?
NGREATER : After Instruction
GREATER : If REG < W
Before Instruction E%EG i O\;ﬂ_dress (LESS)
EVC = gddress ( HERE) PC =  Address (NLESS)
After Instruction
If REG > W
PC =  Address ( GREATER)
If REG < W
PC =  Address ( NGREATER)
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29.2

In addition to the standard 75 instructions of the PIC18
instruction set, the PIC18F87K22 family of devices also
provides an optional extension to the core CPU func-
tionality. The added features include eight additional
instructions that augment Indirect and Indexed
Addressing operations and the implementation of
Indexed Literal Offset Addressing for many of the
standard PIC18 instructions.

Extended Instruction Set

The additional features of the extended instruction set
are enabled by default on unprogrammed devices.
Users must properly set or clear the XINST Configura-
tion bit during programming to enable or disable these
features.

The instructions in the extended set can all be
classified as literal operations, which either manipulate
the File Select Registers, or use them for Indexed
Addressing. Two of the instructions, ADDFSR and
SUBFSR, each have an additional special instantiation
for using FSR2. These versions (ADDULNK and
SUBULNK) allow for automatic return after execution.

The extended instructions are specifically implemented
to optimize re-entrant program code (that is, code that
is recursive or that uses a software stack) written in
high-level languages, particularly C. Among other
things, they allow users working in high-level
languages to perform certain operations on data
structures more efficiently. These include:

» Dynamic allocation and deallocation of software
stack space when entering and leaving
subroutines

» Function Pointer invocation
» Software Stack Pointer manipulation

* Manipulation of variables located in a software
stack

A summary of the instructions in the extended instruc-
tion set is provided in Table 29-3. Detailed descriptions
are provided in Section 29.2.2 “Extended Instruction
Set”. The opcode field descriptions in Table 29-1
(page 432) apply to both the standard and extended
PI1C18 instruction sets.

The instruction set extension and the
Indexed Literal Offset Addressing mode
were designed for optimizing applications
written in C; the user may likely never use
these instructions directly in assembler.
The syntax for these commands is
provided as a reference for users who
may be reviewing code that has been

Note:

generated by a compiler.

29.2.1 EXTENDED INSTRUCTION SYNTAX

Most of the extended instructions use indexed argu-
ments, using one of the File Select Registers and some
offset to specify a source or destination register. When
an argument for an instruction serves as part of
Indexed Addressing, it is enclosed in square brackets
(“[T)- This is done to indicate that the argument is used
as an index or offset. The MPASM™ Assembler will
flag an error if it determines that an index or offset value
is not bracketed.

When the extended instruction set is enabled, brackets
are also used to indicate index arguments in
byte-oriented and bit-oriented instructions. This is in
addition to other changes in their syntax. For more
details, see Section 29.2.3.1 “Extended Instruction
Syntax with Standard PIC18 Commands”.

Note:  In the past, square brackets have been
used to denote optional arguments in the
PIC18 and earlier instruction sets. In this
text and going forward, optional

arguments are denoted by braces (“{ }").

TABLE 29-3: EXTENSIONS TO THE PIC18 INSTRUCTION SET
Mnemonic, o 16-Bit Instruction Word Status
Description Cycles
Operands MSb LSb Affected
ADDFSR  f, k Add Literal to FSR 1 1110 1000 ffkk kkkk None
ADDULNK  k Add Literal to FSR2 and Return 2 1110 1000 11kk kkkk None
CALLW Call Subroutine using WREG 2 0000 0000 0001 0100 None
MOVSF z, Ty |Move zg(source)to 1stword 2 1110 1011 O0zzz zzz2z None
fq (destination) 2nd word 1111 ffff ffff ffff
MOVSS z5,z4 |Move zg (source)to 1stword 2 1110 1011 1zzz zzzz None
z4 (destination) 2nd word 1111 XxXXX Xzzz zzzz
PUSHL k Store Literal at FSR2, 1 1110 1010 Kkkkk kkkk None
Decrement FSR2
SUBFSR f, k Subtract Literal from FSR 1 1110 1001 ffkk kkkk None
SUBULNK  k Subtract Literal from FSR2 and 2 1110 1001 11kk Kkkkk None
return
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30.7 MPLAB SIM Software Simulator

The MPLAB SIM Software Simulator allows code
development in a PC-hosted environment by simulat-
ing the PIC MCUs and dsPIC® DSCs on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a comprehensive stimulus controller. Registers can be
logged to files for further run-time analysis. The trace
buffer and logic analyzer display extend the power of
the simulator to record and track program execution,
actions on 1/0O, most peripherals and internal registers.

The MPLAB SIM Software Simulator fully supports
symbolic debugging using the MPLAB C Compilers,
and the MPASM and MPLAB Assemblers. The soft-
ware simulator offers the flexibility to develop and
debug code outside of the hardware laboratory envi-
ronment, making it an excellent, economical software
development tool.

30.8 MPLAB REAL ICE In-Circuit
Emulator System

MPLAB REAL ICE In-Circuit Emulator System is
Microchip’s next generation high-speed emulator for
Microchip Flash DSC and MCU devices. It debugs and
programs PIC® Flash MCUs and dsPIC® Flash DSCs
with the easy-to-use, powerful graphical user interface of
the MPLAB Integrated Development Environment (IDE),
included with each kit.

The emulator is connected to the design engineer’s PC
using a high-speed USB 2.0 interface and is connected
to the target with either a connector compatible with in-
circuit debugger systems (RJ11) or with the new high-
speed, noise tolerant, Low-Voltage Differential Signal
(LVDS) interconnection (CAT5).

The emulator is field upgradable through future firmware
downloads in MPLAB IDE. In upcoming releases of
MPLAB IDE, new devices will be supported, and new
features will be added. MPLAB REAL ICE offers
significant advantages over competitive emulators
including low-cost, full-speed emulation, run-time
variable watches, trace analysis, complex breakpoints, a
ruggedized probe interface and long (up to three meters)
interconnection cables.

30.9 MPLAB ICD 3 In-Circuit Debugger
System

MPLAB ICD 3 In-Circuit Debugger System is Micro-
chip’'s most cost effective high-speed hardware
debugger/programmer for Microchip Flash Digital Sig-
nal Controller (DSC) and microcontroller (MCU)
devices. It debugs and programs PIC® Flash microcon-
trollers and dsPIC® DSCs with the powerful, yet easy-
to-use graphical user interface of MPLAB Integrated
Development Environment (IDE).

The MPLAB ICD 3 In-Circuit Debugger probe is con-
nected to the design engineer’s PC using a high-speed
USB 2.0 interface and is connected to the target with a
connector compatible with the MPLAB ICD 2 or MPLAB
REAL ICE systems (RJ-11). MPLAB ICD 3 supports all
MPLAB ICD 2 headers.

30.10 PICKit 3 In-Circuit Debugger/
Programmer and
PICkit 3 Debug Express

The MPLAB PICkit 3 allows debugging and program-
ming of PIC® and dsPIC® Flash microcontrollers at a
most affordable price point using the powerful graphical
user interface of the MPLAB Integrated Development
Environment (IDE). The MPLAB PICKkit 3 is connected
to the design engineer’s PC using a full speed USB
interface and can be connected to the target via an
Microchip debug (RJ-11) connector (compatible with
MPLAB ICD 3 and MPLAB REAL ICE). The connector
uses two device I/O pins and the reset line to imple-
ment in-circuit debugging and In-Circuit Serial Pro-
gramming™.

The PICkit 3 Debug Express include the PICkit 3, demo
board and microcontroller, hookup cables and CDROM

with user’s guide, lessons, tutorial, compiler and
MPLAB IDE software.
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FIGURE 31-14: EXAMPLE SPI MASTER MODE TIMING (CKE = 0)

SCKx
(CKPx = 0) . .
i ! o : 78 79
(CKPx =1) . , . X £
: : : e
' 79 78

SDOx W . MSb X i 1 >< LSb
SDIx : ' bit 6 - 25 - 1 LSb In

Note: Refer to Figure 31-3 for load conditions.

TABLE 31-17: EXAMPLE SPI MODE REQUIREMENTS (MASTER MODE, CKE = 0)

Pilrglm Symbol Characteristic Min Max | Units | Conditions

73 TpIV2scH, |Setup Time of SDIx Data Input to SCKx Edge 20 — ns
TpiV2scL

73A TB2B Last Clock Edge of Byte 1 to the 1st Clock Edge | 1.5Tcy +40 | — ns

of Byte 2

74 TscH2bpIL, |Hold Time of SDIx Data Input to SCKx Edge 40 — ns
TscL2DIL

75 TboR SDOx Data Output Rise Time — 25 ns

76 TDoF SDOx Data Output Fall Time — 25 ns

78 TscR SCKXx Output Rise Time (Master mode) — 25 ns

79 TscF SCKXx Output Fall Time (Master mode) — 25 ns

80 TscH2bpoV, |SDOx Data Output Valid after SCKx Edge — 50 ns
TscL2DoV
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RDO/PSPO/CTPLS/ADO ... 28
RD1/PSPUTECKITTG ..o
RD1/T5CKI/T7G/PSP1/AD1 ....
RD2/PSP2......coiieriiiersveieiesenseesseeseeeeesseseeeseee
RD2/PSP2/AD2.........oevveveieeeveesseereveissseeeee e
RD3/PSP3............
RD3/PSP3/AD3....
RD4/PSPA/SDO2.........cvvveecerreeiseeneveieesssseeeeesee 19
RD4/SDO2/PSP4/ADA4....... e 28
RD5/PSP5/SDI2/SDAZ ... 19
RD5/SDI2/SDA2/IPSP5/ADS ...........oovvvvecaerreeeee 28
RDB/PSPB/SCK2/SCL2 ... 19
RD6/SCK2/SCL2/PSPB/ADS ...........ccovveccrevecriennees 29
RD7/PSPT/SS2......ccomoevveeeinsereeicssesieeeissesieeeesserneees 19
RD7/SS2/PSPT/ADT .......cccoooveerrreeisiesssrereeeesssee 29
REO/P2D/RD/ADS.........cocvveerreierereeerseeseeseseeeesneees
REO/RD/P2D..............

RE1/P2C/WR/AD9
RET/WR/P2C ...
RE2/CS/P2B/CCP10............
RE2/P2B/CCP10/CS/AD10
RE3/P3C/CCPI/REFO .......cooorrvveirerneveieasrneieeesee
RE3/P3C/CCPY/REFO/AD11 ..
REA/P3B/CCPS..........ococomrnscireeeeeciisssseeeevevesssssseee
RE4/P3B/CCP8/AD12.........ccorrvvverernrveieascveeeeesee 30
RE5/P1C/CCP7
RES/P1C/ICCPT/AD3 ... 30
REB/P1B/CCPS..........ocrvveeecreeciseeneveicsseeesee e 20
RE6/P1B/CCP6/AD14....
RE7/ECCP2/P2A ..o 20
RE7/ECCP2/P2AJAD5 ... 31
RF1/AN6/C20UT/CTDIN...
RF2/ANT/CIOUT ..o
RF3/ANS/C2INB/CTMUI .....ccocvvvecrrrieseceneeeean
RF4/AN9/C2INA................

RF5/AN10/C1INB....
RF5/AN10/CVREF/C1INB..
RFB/AN11/C1INA..............
RF7/AN5/SST ........
RGO/ECCP3/P3A..........ccco.......
RG1/TX2/CK2/AN19/C30UT ...
RG2/RX2/DT2/ANAB/C3INA .........occrrarrrrrrrerrnae 22,33
RG3/CCP4/AN17/P3D/C3INB .........oooooaarrreeeanes 22,33
RG4/RTCC/T7CKI/T5G/CCP5/AN16/

P1D/C3INC .....
RHO/AN2B/ATE .....ocoooecceseeneeesee s 34
RH1/AN22/A17
RH2/AN21/A18
RH3/AN20/A19
RH4/CCPY/P3C/ANT2/C2INC ..., 34
RH5/CCP8/P3B/AN13/C2IND...........ccoorrrrrrrrececrr
RH6/CCP7/P1C/AN14/C1INC ...

RJ2/WRL
RUB/WRH ..o, 36

Pinout 1/O Descriptions

PICI8FBXK22........oeeeeeeee e 15
PIC18F8XK22... .24
PLL e 51
HSPLL and ECPLL Oscillator Modes.............c........... 51
Use with HF-INTOSC
POP .o
POR. See Power-on Reset.
PORTA
Associated Registers........ccooioiiiiiieiieeeeeee 171
LATA REGISIEN ...t 170
PORTA RegiSter.......cucoiiiiiieiiiiiie e 170
TRISA REGIStEr.....coiiiiiiiiie e 170
PORTB
Associated Registers.........ccocvviiiiieiiiiiccieeeee 173
LATB REGIStEr ... 172
PORTB Register.......ccociiiiiiiiiiiieic e 172
RB7:RB4 Interrupt-on-Change Flag (RBIF Bit) ........ 172
TRISB REGISter.....ccuiiiiiiiiiiiieeceeeeeeeeee e 172
PORTC
Associated Registers.........ccocvvviiiiiiiiiiciiieeeee 175
LATC RegiSter.......eoiiieiiiieiiee e
PORTC Register
RC3/SCKX/SCLX PiN ....cvviiiiiinieieiieee e 299
TRISC RegiSter ....ccviiiiiiiieieeeeeee e 174
PORTD
Associated Registers.........ccocvvviiiiieiiiiciiieeeee 177
LATD RegiSter....cc.eiiiieiiiiiieiccie e
PORTD Register..
TRISD REGISEr ...t
PORTE
Associated Registers..........coccvvieiiiincciiineeeee, 180
LATE Register ......c.ooviiiiiiie e 178
PORTE Register.......ccocoiiiiiiiiiiieie e 178
REO/P2D/ED/AD8 Pin 189
RE1/P2C/WR/AD9 Pin ..o 189
RE2/P2B/CCP10/CS/AD10 Pin .......oovovooeeee . 189
TRISE ReGISter.....cccueviiiiiiiieiieceeeeeee e 178
PORTF
Associated Registers..........coccoveiiiinieiiiniieeee, 182
LATF Register ............
PORTF Register ..
TRISF Register......ccccovoiiiiiiiiiieceeeeeeee e
PORTG
Associated Registers..
LATG Register............
PORTG RegiSter .......cceuiiiiieiiiiie e
TRISG Re@iSter .....c.ooiiiiiiiiieiieececeee e
PORTH
Associated Registers..........coccvvieiiiinicciicnceeeee, 187
LATH RegiSter........oeviiiiiiiic e
PORTH Register..
TRISH Register ......cooiiiiiiieieceeee e
PORTJ
Associated Registers.........ccoovvviiiiiiiiiicciiieeeee 188
LATJ RegiSter.....ccuiiiiiiiiiiieiece e 187
PORTJ REQISEN ..o 187
TRISJI REGIStEr ... 187
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

Examples:

a) PIC18F87K22-I/PT 301 = Industrial temperature,
TQFP package, QTP pattern #301.

b)  PIC18F87K22T-I/PT = Tape and reel, Industrial

PART NO. _|>g XX XXX
Device Temperature  Package Pattern
Range
Device(1:?) PIC18F65K22, PIC18F65K22T

PIC18F66K22, PIC18F66K22T
PIC18F67K22, PIC18F67K22T
PIC18F85K22, PIC18F85K22T
PIC18F86K22, PIC18F86K22T
PIC18F87K22, PIC18F87K22T

-40°C to +85°C (Industrial)
-40°C to +125°C (Extended)

Temperature Range |
E

Package PT = TQFP (Plastic Thin Quad Flatpack)
MR = QFN (Plastic Quad Flat)

Pattern QTP, SQTP, Code or Special Requirements
(blank otherwise)

temperature, TQFP package

c) PIC18F87K22T-E/PT = Tape and reel, Extended
temperature, TQFP package

Note 1: F = Standard Voltage Range
2. T = In tape and reel PLCC and
TQFP packages only
3: RSL = Silicon Revision A3
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