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PIC18F2455/2550/4455/4550

4.6 Reset State of Registers

Most registers are unaffected by a Reset. Their status
is unknown on POR and unchanged by all other
Resets. The other registers are forced to a “Reset
state” depending on the type of Reset that occurred.

Most registers are not affected by a WDT wake-up,
since this is viewed as the resumption of normal oper-
ation. Status bits from the RCON register, RI, TO, PD,
POR and BOR, are set or cleared differently in different
Reset situations as indicated in Table 4-3. These bits

are used in software to determine the nature of the

Reset.

Table 4-4 describes the Reset states for all of the
Special Function Registers. These are categorized by
Power-on and Brown-out Resets, Master Clear and
WDT Resets and WDT wake-ups.

TABLE 4-3: STATUS BITS, THEIR SIGNIFICANCE AND THE INITIALIZATION CONDITION
FOR RCON REGISTER
» Program RCON Register STKPTR Register
Condition c t P B R —— o —
ounter | RI | TO | PD |POR|BOR| STKFUL | STKUNF
Power-on Reset 0000h 1 1 0 0
RESET instruction 0000h 0 u u u u
Brown-out Reset 0000h 1 1 1 u 0 u u
MCLR Reset during power-managed Run 0000h u 1 u u u u u
modes
MCLR Reset during power-managed Idle 0000h u 1 0 u u u u
modes and Sleep mode
WDT time-out during full power or 0000h u 0 u u u u u
power-managed Run modes
MCLR Reset during full-power execution 0000h u u u u u u u
Stack Full Reset (STVREN = 1) 0000h u u u u u 1 u
Stack Underflow Reset (STVREN = 1) 0000h u u u u u u 1
Stack Underflow Error (not an actual Reset, 0000h u u u u u u 1
STVREN = 0)
WDT time-out during power-managed Idle or PC +2 u 0 0 u u u u
Sleep modes
Interrupt exit from power-managed modes PC + 21 u u 0 u u u u

Legend: u =unchanged

Note 1:
interrupt vector (008h or 0018h).

When the wake-up is due to an interrupt and the GIEH or GIEL bits are set, the PC is loaded with the

2: Reset state is ‘1’ for POR and unchanged for all other Resets when software BOR is enabled
(BOREN1:BORENO Configuration bits = 01 and SBOREN = 1); otherwise, the Reset state is ‘0’.
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TABLE 4-4: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)
MResets,
Register Applicable Devices Power-on Reset, WDT Reset,. Wake-up via WDT
Brown-out Reset RESET Instruction, or Interrupt
Stack Resets
UEP15 2455 | 2550 | 4455|4550 ---0 0000 ---0 0000 ---u uuuu
UEP14 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP13 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP12 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP11 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP10 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP9 2455 | 2550 | 4455|4550 ---0 0000 ---0 0000 ---u uuuu
UEPS8 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP7 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP6 2455 | 2550 | 4455|4550 ---0 0000 ---0 0000 ---u uuuu
UEP5 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP4 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP3 2455 | 2550 | 4455|4550 ---0 0000 ---0 0000 ---u uuuu
UEP2 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEP1 2455 | 2550 | 4455 | 4550 ---0 0000 ---0 0000 ---u uuuu
UEPO 2455 | 2550 | 4455|4550 ---0 0000 ---0 0000 ---u uuuu
UCFG 2455 | 2550 | 4455|4550 00-0 0000 00-0 0000 uu-u uuuu
UADDR 2455 | 2550 | 4455|4550 -000 0000 -000 0000 -uuu uuuu
UCON 2455 | 2550 | 4455|4550 -0x0 000- -0x0 000- -uuu uuu-
USTAT 2455 | 2550 | 4455|4550 —XXX XXX— —XXX XXX— -uuu uuu-
UEIE 2455 | 2550 | 4455 | 4550 0--0 0000 0--0 0000 u--u uuuu
UEIR 2455 | 2550 | 4455|4550 0--0 0000 0--0 0000 u--u uuuu
UIE 2455 | 2550 | 4455|4550 -000 0000 -000 0000 -uuu uuuu
UIR 2455 | 2550 | 4455|4550 -000 0000 -000 0000 -uuu uuuu
UFRMH 2455 | 2550 | 4455|4550 —-——— —-XXX -——— —-XXX ---- -uuu
UFRML 2455 | 2550 | 4455|4550 XXXX XXXX XXXX XXXX uuuu uuuu
SPPCON 2455 | 2550 | 4455|4550 |  ---- -- oo | = - o0 | === - uu
SPPEPS 2455 | 2550 | 4455 | 4550 00-0 0000 00-0 0000 uu-u uuuu
SPPCFG 2455 | 2550 | 4455 | 4550 0000 0000 0000 0000 uuuu uuuu
SPPDATA 2455 | 2550 | 4455 | 4550 0000 0000 0000 0000 uuuu uuuu
Legend: u =unchanged, x = unknown, - = unimplemented bit, read as ‘0’, g = value depends on condition.

Shaded cells indicate conditions do not apply for the designated device.

Note 1: When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the TOSU, TOSH and TOSL are

updated with the current value of the PC. The STKPTR is modified to point to the next location in the

hardware stack.

One or more bits in the INTCONXx or PIRXx registers will be affected (to cause wake-up).
When the wake-up is due to an interrupt and the GIEL or GIEH bit is set, the PC is loaded with the interrupt

vector (0008h or 0018h).

See Table 4-3 for Reset value for specific condition.
PORTA<6>, LATA<6> and TRISA<6> are enabled depending on the oscillator mode selected. When not

enabled as PORTA pins, they are disabled and read ‘0.

© 2009 Microchip Technology Inc.
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TABLE 5-2: REGISTER FILE SUMMARY (CONTINUED)
File Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Value on | Details
POR, BOR | on page
EEADR EEPROM Address Register 0000 0000 | 55,91
EEDATA EEPROM Data Register 0000 0000 | 55,91
EECON2 EEPROM Control Register 2 (not a physical register) 0000 0000 | 55,82
EECON1 EEPGD CFGS — FREE WRERR WREN WR RD xx-0 %000 | 55,83
IPR2 OSCFIP CMIP USBIP EEIP BCLIP HLVDIP TMR3IP CCP2IP 1111 1111 | 56, 109
PIR2 OSCFIF CMIF USBIF EEIF BCLIF HLVDIF TMR3IF CCP2IF 0000 0000 | 56, 105
PIE2 OSCFIE CMIE USBIE EEIE BCLIE HLVDIE TMRSIE CCP2IE 0000 0000 | 56, 107
IPR1 sppIP®) ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 1111 1111 | 56, 108
PIR1 SPPIF() ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 0000 0000 | 56, 104
PIE1 SPPIE®) ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 0000 0000 | 56, 106
OSCTUNE INTSRC — — TUN4 TUN3 TUN2 TUN1 TUNO 0--0 0000 | 56,28
TRISE®) — — — — — TRISE2 TRISE1 TRISEO | ---- -111| 56, 126
TRISD® TRISD7 TRISD6 TRISD5 TRISD4 TRISD3 TRISD2 TRISD1 TRISDO 1111 1111 | 56,124
TRISC TRISC7 TRISC6 — — — TRISC2 TRISC1 TRISCO 11-- -111 | 56, 121
TRISB TRISB7 TRISB6 TRISB5S TRISB4 TRISB3 TRISB2 TRISB1 TRISBO 1111 1111 | 56, 118
TRISA — TRISA64) TRISAS TRISA4 TRISA3 TRISA2 TRISA1 TRISAO -111 1111 | 56, 115
LATE® — — — — — LATE2 LATE1 LATEO | ---- -xxx | 56,126
LATD® LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO xxxx xxxx | 56, 124
LATC LATC7 LATC6 — — — LATC2 LATCA LATCO xx-- -xxx | 56, 121
LATB LATB7 LATB6 LATB5 LATB4 LATB3 LATB2 LATB1 LATBO xxxx xxxx | 56, 118
LATA — LATA6@) LATAS LATA4 LATA3 LATA2 LATA1 LATAO -xxx xxxx | 56, 115
PORTE RDPU®) — — — RE3() RE20) RE1() REO®) | 0--- x000 | 56, 125
PORTD®) RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO xxxx xxxx | 56, 124
PORTC RC7 RC6 RC5(®) RC4(6) — RC2 RC1 RCO xxxx -xxx | 56, 121
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO xxxx xxxx | 56, 118
PORTA — RA6 RA5 RA4 RA3 RA2 RA1 RAO -x0x 0000 | 56, 115
UEP15 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP14 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP13 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP12 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP11 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP10 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP9 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP8 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP7 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP6 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP5 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP4 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP3 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP2 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEP1 — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
UEPO — — — EPHSHK | EPCONDIS | EPOUTEN EPINEN EPSTALL |---0 0000 | 57,172
Legend: x = unknown, u = unchanged, - = unimplemented, g = value depends on condition. Shaded cells are unimplemented, read as ‘0’.
Note 1: Bit 21 of the TBLPTRU allows access to the device Configuration bits.
2:  The SBOREN bit is only available when BOREN<1:0> = 01; otherwise, the bit reads as ‘0.
3: These registers and/or bits are not implemented on 28-pin devices and are read as ‘0. Reset values are shown for 40/44-pin devices;
individual unimplemented bits should be interpreted as ‘-’.
4: RAG is configured as a port pin based on various primary oscillator modes. When the port pin is disabled, all of the associated bits read ‘0’.
5:  RES3is only available as a port pin when the MCLRE Configuration bit is clear; otherwise, the bit reads as ‘0’.
6: RC5 and RC4 are only available as port pins when the USB module is disabled (UCON<3> = 0).
7:  12C™ Slave mode only.

© 2009 Microchip Technology Inc.
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5.6.3 MAPPING THE ACCESS BANK IN
INDEXED LITERAL OFFSET MODE

The use of Indexed Literal Offset Addressing mode
effectively changes how the lower portion of Access
RAM (00h to 5Fh) is mapped. Rather than containing
just the contents of the bottom half of Bank 0, this mode
maps the contents from Bank O and a user-defined
“‘window” that can be located anywhere in the data
memory space. The value of FSR2 establishes the
lower boundary of the addresses mapped into the
window, while the upper boundary is defined by FSR2
plus 95 (5Fh). Addresses in the Access RAM above
5Fh are mapped as previously described (see
Section 5.3.3 “Access Bank”). An example of Access
Bank remapping in this addressing mode is shown in
Figure 5-9.

Remapping of the Access Bank applies only to opera-
tions using the Indexed Literal Offset mode. Operations
that use the BSR (Access RAM bit is ‘1’) will continue
to use Direct Addressing as before. Any indirect or
indexed operation that explicitly uses any of the indirect
file operands (including FSR2) will continue to operate
as standard Indirect Addressing. Any instruction that
uses the Access Bank, but includes a register address
of greater than 05Fh, will use Direct Addressing and
the normal Access Bank map.

5.6.4 BSR IN INDEXED LITERAL
OFFSET MODE

Although the Access Bank is remapped when the
extended instruction set is enabled, the operation of the
BSR remains unchanged. Direct Addressing, using the
BSR to select the data memory bank, operates in the
same manner as previously described.

FIGURE 5-9: REMAPPING THE ACCESS BANK WITH INDEXED LITERAL
OFFSET ADDRESSING
Example Situation:
ADDWF f, d, a 000h
FSR2H:FSR2L = 120h
Bank 0
Locations in the region
from the FSR2 Pointer 100h
(120h) to the pointer plus 120h — — — — -~
05Fh (17Fh) are mapped  17pp Window ]>
_______ 00h
to the bottom of the Bank 1 )
Access RAM (000h-05Fh). 200h Bank 1 “Window”
Special Function Registers | (= = — — — (555:11
at F60h through FFFh are
N A
mapped to 60h through A Bank 2 NN
FFh as usual. through SFRs
Bank 0 addresses below Bank 14
5Fh are not available in FFh
this mode. They can still Access Bank
be addressed by using the FOOh
BSR. Bank 15
F6Oh- — — — — —
SFRs
FFFh
Data Memory

© 2009 Microchip Technology Inc.
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TABLE 7-1: REGISTERS ASSOCIATED WITH DATA EEPROM MEMORY

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 53
EEADR |EEPROM Address Register 55
EEDATA |EEPROM Data Register 55
EECON2 |EEPROM Control Register 2 (not a physical register) 55
EECON?1 EEPGD CFGS — FREE WRERR | WREN WR RD 55
IPR2 OSCFIP CMIP USBIP EEIP BCLIP HLVDIP | TMR3IP | CCP2IP 56
PIR2 OSCFIF CMIF USBIF EEIF BCLIF HLVDIF | TMRS3IF | CCP2IF 56
PIE2 OSCFIE CMIE USBIE EEIE BCLIE HLVDIE | TMRS3IE | CCP2IE 56

Legend: — = unimplemented, read as ‘0’. Shaded cells are not used during Flash/EEPROM access.

© 2009 Microchip Technology Inc. DS39632E-page 95
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9.5 IPR Registers

The IPR registers contain the individual priority bits for
the peripheral interrupts. Due to the number of
peripheral interrupt sources, there are two Peripheral
Interrupt Priority registers (IPR1 and IPR2). Using the
priority bits requires that the Interrupt Priority Enable
(IPEN) bit be set.

REGISTER 9-8: IPR1: PERIPHERAL INTERRUPT PRIORITY REGISTER 1

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
sppip() ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP
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 SPPIP: Streaming Parallel Port Read/Write Interrupt Priority bit(")

1 = High priority
0 = Low priority

bit 6 ADIP: A/D Converter Interrupt Priority bit
1 = High priority
0 = Low priority

bit 5 RCIP: EUSART Receive Interrupt Priority bit
1 = High priority
0 = Low priority

bit 4 TXIP: EUSART Transmit Interrupt Priority bit
1 = High priority
0 = Low priority

bit 3 SSPIP: Master Synchronous Serial Port Interrupt Priority bit
1 = High priority
0 = Low priority

bit 2 CCP1IP: CCP1 Interrupt Priority bit
1 = High priority
0 = Low priority

bit 1 TMR2IP: TMR2 to PR2 Match Interrupt Priority bit
1 = High priority
0 = Low priority

bit 0 TMR1IP: TMR1 Overflow Interrupt Priority bit
1 = High priority
0 = Low priority

Note 1: This bit is reserved on 28-pin devices; always maintain this bit clear.
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10.0 1/O PORTS

Depending on the device selected and features
enabled, there are up to five ports available. Some pins
of the I/O ports are multiplexed with an alternate
function from the peripheral features on the device. In
general, when a peripheral is enabled, that pin may not
be used as a general purpose /O pin.

Each port has three registers for its operation. These
registers are:
* TRIS register (data direction register)

» PORT register (reads the levels on the pins of the
device)

* LAT register (output latch)
The Data Latch register (LATA) is useful for read-

modify-write operations on the value driven by the 1/0
pins.

A simplified model of a generic 1/O port, without the
interfaces to other peripherals, is shown in Figure 10-1.

FIGURE 10-1: GENERIC 1/0 PORT
OPERATION

RD LAT :I
Data
Bus D Q ; Eﬂ
WR LAT VOpmm
or PORT CKTN_

Data Latch

— D Q

WR TRIS !CK—\_

TRIS Latch Input
[::]Buﬁer

e
RD TRIS N

/I Q D

EN
RD PORT ) {>O —‘

Note 1: 1/O pins have diode protection to VDD and Vss.

10.1 PORTA, TRISA and LATA Registers

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

Reading the PORTA register reads the status of the
pins; writing to it will write to the port latch.

The Data Latch register (LATA) is also memory
mapped. Read-modify-write operations on the LATA
register read and write the latched output value for
PORTA.

The RA4 pin is multiplexed with the Timer0 module
clock input to become the RA4/TOCKI pin. The RAG pin
is multiplexed with the main oscillator pin; it is enabled
as an oscillator or 1/0O pin by the selection of the main
oscillator in Configuration Register 1H (see
Section 25.1 “Configuration Bits” for details). When
not used as a port pin, RA6 and its associated TRIS
and LAT bits are read as ‘0.

RA4 is also multiplexed with the USB module; it serves
as a receiver input from an external USB transceiver.
For details on configuration of the USB module, see
Section 17.2 “USB Status and Control”.

Several PORTA pins are multiplexed with analog inputs,
the analog VREF+ and VREF- inputs and the comparator
voltage reference output. The operation of pins RA5
and RA3:RA0 as A/D converter inputs is selected by
clearing/setting the control bits in the ADCON1 register
(A/D Control Register 1).

Note: On a Power-on Reset, RA5 and RA3:RA0
are configured as analog inputs and read

as ‘0’. RA4 is configured as a digital input.

All other PORTA pins have TTL input levels and full
CMOS output drivers.

The TRISA register controls the direction of the RA
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.

EXAMPLE 10-1:  INITIALIZING PORTA

CLRF PORTA ; Initialize PORTA by
; clearing output

; data latches

; Alternate method

; to clear output

; data latches

MOVLW  OFh ; Configure A/D
MOVWE  ADCON1 ; for digital inputs
MOVLW 07h ; Configure comparators
MOVWE  CMCON ; for digital input
MOVLW 0CFh ; Value used to

CLRF LATA

; initialize data

; direction

; Set RA<3:0> as inputs
; RA<5:4> as outputs

MOVWE TRISA

© 2009 Microchip Technology Inc.
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TABLE 16-3: REGISTERS ASSOCIATED WITH ECCP MODULE AND TIMER1 TO 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 53
RCON IPEN | SBOREN(" — RI TO PD POR BOR 54
IPR1 SPPIP?) ADIP RCIP TXIP SSPIP CCP1IP TMR2IP TMR1IP 56
PIR1 SPPIF(@ ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 56
PIE1 SPPIE®) ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 56
IPR2 OSCFIP CMIP USBIP EEIP BCLIP HLVDIP TMR3IP CCP2IP 56
PIR2 OSCFIF CMIF USBIF EEIF BCLIF HLVDIF TMR3IF CCP2IF 56
PIE2 OSCFIE CMIE USBIE EEIE BCLIE HLVDIE TMR3IE CCP2IE 56
TRISB TRISB7 | TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO 56
TRISC TRISC7 | TRISC6 — — — TRISC2 TRISC1 TRISCO 56
TRISD®@ TRISD7 | TRISD6 TRISD5 TRISD4 TRISD3 TRISD2 TRISD1 TRISDO 56
TMR1L Timer1 Register Low Byte 54
TMR1H Timer1 Register High Byte 54
T1CON RD16 | TIRUN | TICKPS1 | T1CKPSO | T1OSCEN | TISYNC | TMRIiCS | TMR1ON | 54
TMR2 Timer2 Module Register 54
T2CON — | T20UTPS3 | T20UTPS2 | T20UTPS1 | T20UTPSO | TMR2ON | T2CKPS1 | T2CKPSO | 54
PR2 Timer2 Period Register 54
TMR3L Timer3 Register Low Byte 55
TMR3H Timer3 Register High Byte 55
T3CON RD16 | TaccP2 | TackPst | T3ckPso | TaccP1 | T3SYNC | TMR3acs | TMR3ON | 55
CCPR1L Capture/Compare/PWM Register 1 (LSB) 55
CCPR1H Capture/Compare/PWM Register 1 (MSB) 55
CCP1CON PIM13 | P1m0®@ DC1B1 DC1B0 CCP1M3 | CCP1M2 | CCP1M1 CCP1MO 55
ECCP1AS |ECCPASE| ECCPAS2 | ECCPAS1 | ECCPASO | PSSACT PSSACO | PssBD1® | pssBDO® 55
ECCP1DEL | PRSEN | PDC6(? PDC5? PDC4? PDC3? PDC2? PDC1®@ PDCO® 55
Legend: — =unimplemented, read as ‘0’. Shaded cells are not used during ECCP operation.
Note 1: The SBOREN bit is only available when BOREN<1:0> = 01; otherwise, the bit reads as ‘0’.
2: These bits or registers are unimplemented in 28-pin devices; always maintain these bits clear.
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17.51 USB INTERRUPT STATUS When the USB module is in the Low-Power Suspend

REGISTER (UIR) mode (UCON<1> = 1), the SIE does not get clocked.
When in this state, the SIE cannot process packets,
and therefore, cannot detect new interrupt conditions
other than the Activity Detect Interrupt, ACTVIF. The
ACTVIF bit is typically used by USB firmware to detect
when the microcontroller should bring the USB module
out of the Low-Power Suspend mode (UCON<1> = Q).

The USB Interrupt Status register (Register 17-7) con-
tains the flag bits for each of the USB status interrupt
sources. Each of these sources has a corresponding
interrupt enable bit in the UIE register. All of the USB
status flags are ORed together to generate the USBIF
interrupt flag for the microcontroller’s interrupt funnel.

Once an interrupt bit has been set by the SIE, it must
be cleared by software by writing a ‘0’. The flag bits
can also be set in software which can aid in firmware
debugging.

REGISTER 17-7: UIR: USB INTERRUPT STATUS REGISTER

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R-0 R/W-0

— SOFIF STALLIF IDLEIFM | TRNIF@ ACTVIF®) | UERRIF# URSTIF
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 SOFIF: Start-Of-Frame Token Interrupt bit

1 = A Start-Of-Frame token received by the SIE
0 = No Start-Of-Frame token received by the SIE
bit 5 STALLIF: A STALL Handshake Interrupt bit

1 = A STALL handshake was sent by the SIE
0 = A STALL handshake has not been sent

bit 4 IDLEIF: Idle Detect Interrupt bit(")
1 = Idle condition detected (constant Idle state of 3 ms or more)
0 = No Idle condition detected
bit 3 TRNIF: Transaction Complete Interrupt bit(2)
1 = Processing of pending transaction is complete; read USTAT register for endpoint information
0 = Processing of pending transaction is not complete or no transaction is pending
bit 2 ACTVIF: Bus Activity Detect Interrupt bit(3)
1 = Activity on the D+/D- lines was detected
0 = No activity detected on the D+/D- lines
bit 1 UERRIF: USB Error Condition Interrupt bit®

1 = An unmasked error condition has occurred
0 = No unmasked error condition has occurred.

bit 0 URSTIF: USB Reset Interrupt bit

1 = Valid USB Reset occurred; 00h is loaded into UADDR register
0 = No USB Reset has occurred

Note 1: Once an Idle state is detected, the user may want to place the USB module in Suspend mode.
2: Clearing this bit will cause the USTAT FIFO to advance (valid only for IN, OUT and SETUP tokens).
3: This bit is typically unmasked only following the detection of a UIDLE interrupt event.

4: Only error conditions enabled through the UEIE register will set this bit. This bit is a status bit only and
cannot be set or cleared by the user.
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19.4 1°C Mode

The MSSP module in 12C mode fully implements all
master and slave functions (including general call
support) and provides interrupts on Start and Stop bits
in hardware to determine a free bus (multi-master
function). The MSSP module implements the standard
mode specifications, as well as 7-bit and 10-bit
addressing.

Two pins are used for data transfer:
 Serial clock (SCL) — RB1/AN10/INT1/SCK/SCL
» Serial data (SDA) — RBO/AN12/INTO/FLTO/SDI/SDA

The user must configure these pins as inputs by setting
the associated TRIS bits.

FIGURE 19-7: MSSP BLOCK DIAGRAM

(I’C™ MODE)

Internal
Data Bus

Write

Match Detect — Addr Match
Address Mask

SSPADD reg

Start and Set, Reset
Stop bit Detect [~ S, P bits
(SSPSTAT reg)

Note: Only port I/O names are used in this diagram for
the sake of brevity. Refer to the text for a full list of
multiplexed functions.

19.4.1 REGISTERS

The MSSP module has six registers for I°C operation.
These are:

* MSSP Control Register 1 (SSPCON1)

* MSSP Control Register 2 (SSPCON2)

* MSSP Status Register (SSPSTAT)

» Serial Receive/Transmit Buffer Register
(SSPBUF)

* MSSP Shift Register (SSPSR) — Not directly
accessible

* MSSP Address Register (SSPADD)

SSPCON1, SSPCON2 and SSPSTAT are the control
and status registers in °’C mode operation. The
SSPCON1 and SSPCON2 registers are readable and
writable. The lower six bits of the SSPSTAT are read-only.
The upper two bits of the SSPSTAT are read/write.

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

SSPADD register holds the slave device address when
the MSSP is configured in 12C Slave mode. When the
MSSP is configured in Master mode, the lower seven
bits of SSPADD act as the Baud Rate Generator reload
value.

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

During transmission, the SSPBUF is not double-
buffered. A write to SSPBUF will write to both SSPBUF
and SSPSR.
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19.4.4 CLOCK STRETCHING

Both 7-Bit and 10-Bit Slave modes implement
automatic clock stretching during a transmit sequence.

The SEN bit (SSPCON2<0>) allows clock stretching to
be enabled during receives. Setting SEN will cause
the SCL pin to be held low at the end of each data
receive sequence.

19.4.41 Clock Stretching for 7-Bit Slave
Receive Mode (SEN = 1)

In 7-Bit Slave Receive mode, on the falling edge of the
ninth clock at the end of the ACK sequence if the BF
bit is set, the CKP bit in the SSPCON1 register is
automatically cleared, forcing the SCL output to be
held low. The CKP bit being cleared to ‘0’ will assert
the SCL line low. The CKP bit must be set in the user’s
ISR before reception is allowed to continue. By holding
the SCL line low, the user has time to service the ISR
and read the contents of the SSPBUF before the
master device can initiate another receive sequence.
This will prevent buffer overruns from occurring (see
Figure 19-15).

Note 1: If the user reads the contents of the
SSPBUF before the falling edge of the
ninth clock, thus clearing the BF bit, the
CKP bit will not be cleared and clock
stretching will not occur.

2: The CKP bit can be set in software
regardless of the state of the BF bit. The
user should be careful to clear the BF bit
in the ISR before the next receive
sequence in order to prevent an overflow
condition.

19.4.4.2 Clock Stretching for 10-Bit Slave
Receive Mode (SEN = 1)

In 10-Bit Slave Receive mode during the address
sequence, clock stretching automatically takes place
but CKP is not cleared. During this time, if the UA bit is
set after the ninth clock, clock stretching is initiated.
The UA bit is set after receiving the upper byte of the
10-bit address and following the receive of the second
byte of the 10-bit address with the R/W bit cleared to
‘0. The release of the clock line occurs upon updating
SSPADD. Clock stretching will occur on each data
receive sequence as described in 7-bit mode.

Note: If the user polls the UA bit and clears it by
updating the SSPADD register before the
falling edge of the ninth clock occurs and if
the user hasn’t cleared the BF bit by read-
ing the SSPBUF register before that time,
then the CKP bit will still NOT be asserted
low. Clock stretching on the basis of the
state of the BF bit only occurs during a
data sequence, not an address sequence.

19.4.4.3  Clock Stretching for 7-Bit Slave
Transmit Mode

7-Bit Slave Transmit mode implements clock stretch-
ing by clearing the CKP bit after the falling edge of the
ninth clock if the BF bit is clear. This occurs regardless
of the state of the SEN bit.

The user’s ISR must set the CKP bit before transmis-
sion is allowed to continue. By holding the SCL line
low, the user has time to service the ISR and load the
contents of the SSPBUF before the master device can
initiate another transmit sequence (see Figure 19-10).

Note 1: If the user loads the contents of SSPBUF,
setting the BF bit before the falling edge of
the ninth clock, the CKP bit will not be
cleared and clock stretching will not occur.

2: The CKP bit can be set in software
regardless of the state of the BF bit.

19.4.4.4  Clock Stretching for 10-Bit Slave
Transmit Mode

In 10-Bit Slave Transmit mode, clock stretching is
controlled during the first two address sequences by
the state of the UA bit, just as it is in 10-Bit Slave
Receive mode. The first two addresses are followed
by a third address sequence which contains the high-
order bits of the 10-bit address and the R/W bit set to
‘1’. After the third address sequence is performed, the
UA bit is not set, the module is now configured in
Transmit mode and clock stretching is controlled by
the BF flag as in 7-Bit Slave Transmit mode (see
Figure 19-13).
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19.4.17.1 Bus Collision During a Start

Condition
During a Start condition, a bus collision occurs if:
a) SDA or SCL are sampled low at the beginning of
the Start condition (Figure 19-28).
b) SCL is sampled low before SDA is asserted low
(Figure 19-29).
During a Start condition, both the SDA and the SCL
pins are monitored.
If the SDA pin is already low, or the SCL pin is already
low, then all of the following occur:
 the Start condition is aborted,
» the BCLIF flag is set and
* the MSSP module is reset to its inactive state
(Figure 19-28).

The Start condition begins with the SDA and SCL pins
deasserted. When the SDA pin is sampled high, the
Baud Rate Generator is loaded from SSPADD<6:0>
and counts down to ‘0’. If the SCL pin is sampled low
while SDA is high, a bus collision occurs because it is
assumed that another master is attempting to drive a
data ‘1’ during the Start condition.

FIGURE 19-28:

If the SDA pin is sampled low during this count, the
BRG is reset and the SDA line is asserted early
(Figure 19-30). If, however, a ‘1’ is sampled on the SDA
pin, the SDA pin is asserted low at the end of the BRG
count. The Baud Rate Generator is then reloaded and
counts down to 0. If the SCL pin is sampled as ‘0,
during this time a bus collision does not occur. At the
end of the BRG count, the SCL pin is asserted low.

The reason that bus collision is not a factor
during a Start condition is that no two bus
masters can assert a Start condition at the
exact same time. Therefore, one master
will always assert SDA before the other.
This condition does not cause a bus
collision because the two masters must be
allowed to arbitrate the first address
following the Start condition. If the address
is the same, arbitration must be allowed to
continue into the data portion, Repeated

Note:

Start or Stop conditions.

BUS COLLISION DURING START CONDITION (SDA ONLY)

Set BCLIF,
SDA=0,SCL=1.

SDA \

S bit and SSPIF set because

SDA goes low before the SEN bit is set.

—_—— e e = —

SEN cleared automatically because of bus collision.

MSSP module reset into Idle state.

L SSPIF and BCLIF are
cleared in software

SCL .
Set SEN, enable Start :
condition if SDA=1,SCL=1 |

SEN |

SDA sampled low before !
Start condition. Set BCLIF. v
S bit and SSPIF set because
BCLIF SDA=0,SCL=1.
|
|
S
SSPIF

L

SSPIF and BCLIF are
cleared in software
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22,9 Analog Input Connection
Considerations

A simplified circuit for an analog input is shown in
Figure 22-4. Since the analog pins are connected to a
digital output, they have reverse biased diodes to VDD
and Vss. The analog input, therefore, must be between
Vss and VDD. If the input voltage deviates from this

range by more than 0.6V in either direction, one of the
diodes is forward biased and a latch-up condition may
occur. A maximum source impedance of 10 kQ is
recommended for the analog sources. Any external
component connected to an analog input pin, such as
a capacitor or a Zener diode, should have very little
leakage current.

FIGURE 22-4: COMPARATOR ANALOG INPUT MODEL
VDD
VT =0.6V RIC
. AN p Comparator
Input
ILEAKAGE
VT =0.6V +500 nA
- vss
Legend: CPIN = Input Capacitance
VT = Threshold Voltage
ILEAKAGE = Leakage Current at the pin due to various junctions
Ric = Interconnect Resistance
Rs = Source Impedance
VA = Analog Voltage

TABLE 22-1: REGISTERS ASSOCIATED WITH COMPARATOR MODULE
Reset
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Values
on page
CMCON c20uUT C10UT C2INV C1INV CIS CM2 CM1 CMO 55
CVRCON CVREN CVROE CVRR CVRSS CVR3 CVR2 CVR1 CVRO 55
INTCON GIE/GIEH | PEIE/GIEL | TMROIE | INTOIE RBIE TMROIF | INTOIF RBIF 53
PIR2 OSCFIF CMIF USBIF EEIF BCLIF HLVDIF | TMRS3IF | CCP2IF 56
PIE2 OSCFIE CMIE USBIE EEIE BCLIE | HLVDIE | TMR3IE | CCP2IE 56
IPR2 OSCFIP CMIP USBIP EEIP BCLIP | HLVDIP | TMR3IP | CCP2IP 56
PORTA — rRas() RA5 RA4 RA3 RA2 RA1 RAO 56
LATA — LATAG(" LATAS LATA4 LATA3 LATA2 LATA1 LATAO 56
TRISA — TRISA6(Y) | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO 56
Legend: — = unimplemented, read as ‘0’. Shaded cells are unused by the comparator module.
Note 1: PORTA<6> and its direction and latch bits are individually configured as port pins based on various

oscillator modes. When disabled, these bits read as ‘0’.
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2552 DATA EEPROM

CODE PROTECTION

The entire data EEPROM is protected from external
reads and writes by two bits: CPD and WRTD. CPD
inhibits external reads and writes of data EEPROM.
WRTD inhibits internal and external writes to data
EEPROM. The CPU can continue to read and write
data EEPROM regardless of the protection bit settings.

2553 CONFIGURATION REGISTER

PROTECTION

The Configuration registers can be write-protected.
The WRTC bit controls protection of the Configuration
registers. In normal execution mode, the WRTC bit is
readable only. WRTC can only be written via ICSP
operation or an external programmer.

25.6 ID Locations

Eight memory locations (200000h-200007h) are
designated as ID locations, where the user can store
checksum or other code identification numbers. These
locations are both readable and writable during normal
execution through the TBLRD and TBLWT instructions
or during program/verify. The ID locations can be read
when the device is code-protected.

25.7 In-Circuit Serial Programming

PIC18F2455/2550/4455/4550 microcontrollers can be
serially programmed while in the end application circuit.
This is simply done with two lines for clock and data
and three other lines for power, ground and the
programming voltage. This allows customers to manu-
facture boards with unprogrammed devices and then
program the microcontroller just before shipping the
product. This also allows the most recent firmware or a
custom firmware to be programmed.

25.8 In-Circuit Debugger

When the DEBUG Configuration bit is programmed to
a ‘0’, the In-Circuit Debugger functionality is enabled.
This function allows simple debugging functions when
used with MPLAB® IDE. When the microcontroller has
this feature enabled, some resources are not available
for general use. Table 25-4 shows which resources are
required by the background debugger.

To use the In-Circuit Debugger function of the micro-
controller, the design must implement In-Circuit Serial
Programming connections to MCLR/VPP/RE3, VDD,
Vss, RB7 and RB6. This will interface to the In-Circuit
Debugger module available from Microchip or one of
the third party development tool companies.

25.9 Special ICPORT Features
(44-Pin TQFP Package Only)

Under specific circumstances, the No Connect (NC)
pins of devices in 44-pin TQFP packages can provide
additional functionality. These features are controlled
by device Configuration bits and are available only in
this package type and pin count.

25.9.1 DEDICATED ICD/ICSP PORT

The 44-pin TQFP devices can use NC pins to provide
an alternate port for In-Circuit Debugging (ICD) and
In-Circuit Serial Programming (ICSP). These pins are
collectively known as the dedicated ICSP/ICD port,
since they are not shared with any other function of the
device.

When implemented, the dedicated port activates three
NC pins to provide an alternate device Reset, data and
clock ports. None of these ports overlap with standard
I/O pins, making the 1/O pins available to the user’s
application.

The dedicated ICSP/ICD port is enabled by setting the
ICPRT Configuration bit. The port functions the same
way as the legacy ICSP/ICD port on RB6/RB7.
Table 25-5 identifies the functionally equivalent pins for
ICSP and ICD purposes.

TABLE 25-4: DEBUGGER RESOURCES
1/0 pins: RB6, RB7

Stack: 2 levels

Program Memory: 512 bytes

Data Memory: 10 bytes

TABLE 25-5: EQUIVALENT PINS FOR
LEGACY AND DEDICATED
ICD/ICSP™ PORTS
Pin Name
Pin Pin F .
Legacy | Dedicated | Type in Function
Port Port
MCLR/VPP/ |NC/ICRST/ P Device Reset and
RE3 ICVPP Programming
Enable
RB6/KBI2/ | NC/ICCK/ | Serial Clock
PGC ICPGC
RB7/KBI3/ | NC/ICDT/ /O | Serial Data
PGD ICPGD
Legend: [ =Input, O = Output, P = Power
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MULLW Multiply Literal with W MULWF Multiply W with f
Syntax: MULLW Kk Syntax: MULWF  f{,a}
Operands: 0<k<255 Operands: 0<f<255
Operation: (W) x k - PRODH:PRODL a<[01]
Status Affected: None Operation: (W) x (f) > PRODH:PRODL
Encoding: ‘ 0000 | 1101 | kkkk ‘ kkkk ‘ Status Affected: None
Description: An unsigned multiplication is carried Encoding: | 0000 | 001a ‘ FEEf | Ffff ‘
out between the contents of W and the Description: An unsigned multiplication is carried
8-bit literal ‘k’. The 16-bit result is out between the contents of W and the
placed in PRODH:PRODL register pair. register file location ‘. The 16-bit
PRODH contains the high byte. result is stored in the PRODH:PRODL
W is unchanged. register pair. PRODH contains the
None of the Status flags are affected. high byte. Both W and ‘f’ are
Note that neither Overflow nor Carry is unchanged.
possible in this operation. A zero result None of the Status flags are affected.
is possible but not detected. Note that neither Overflow nor Carry is
Words: 1 possible in this operation. A Zero
result is possible but not detected.
Cycles: 1 If ‘@’ is ‘0’, the Access Bank is
Q Cycle Activity: selected. If ‘a’is ‘1’, the BSR is used
Q1 Q2 Q3 Q4 to sglect the GPR bank (default). .
- If ‘@’ is ‘0’ and the extended instruction
Decode . Reaq , Process erte set is enabled, this instruction
literal °k Data reglster§ operates in Indexed Literal Offset
PRODH: Addressing mode whenever
PRODL f < 95 (5Fh). See Section 26.2.3
“Byte-Oriented and Bit-Oriented
Example: MULLW 0C4h Instructions in Indexed Literal Offset
. Mode” for details.
Before Instruction
w = E2h Words: 1
PRODH = ?
PRODL = ? Cycles: 1
After Instruction Q Cycle Activity:
w = E2h
PRODH = ADh Qi Q2 Qs Q4
PRODL = 08h Decode Read Process Write
register ‘f’ Data registers
PRODH:
PRODL
Example: MULWE REG, 1
Before Instruction
w = Cah
REG = B5h
PRODH = ?
PRODL = ?
After Instruction
w = Cah
REG = B5h
PRODH = 8Ah
PRODL = 94h
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TBLWT Table Write TBLWT Table Write (Continued)
Syntax: TBLWT (*; *+; %+ +7) Example 1: TBLWT  *+;
Operands: None Before Instruction
Operation: if TBLWT*, TABLAT = 55h
(TABLAT) —» Holding Register, TBLPTR = 00A356h
TBLPTR — No Change; e L,
if TBLWT*, ) . After Instructions (table write completion)
(TABLAT) — Holding Register, TABLAT = 55h
(TBLPTR) + 1 > TBLPTR; TBLPTR =  00A357h
if TBLWT*-, HOLDING REGISTER
(TABLAT) — Holding Register, (00A356h) = 55h
(TBLPTR) - 1 - TBLPTR; Example 2: TBLWT +%;
if TBLWT+*, .
(TBLPTR) + 1 — TBLPTR; Before Instruction
(TABLAT) - Holding Register TaBLD s MeoAn
Status Affected: None HOLDING REGISTER
. (01389Ah) = FFh
Encoding: 0000 0000 0000 1lnn HOLDING REGISTER
nn=0 * (01389Bh) = FFh
=1 *+ After Instruction (table write completion)
-2 x_ TABLAT = 34h
=3 4% TBLPTR = 01389Bh
HOLDING REGISTER
Description: This instruction uses the 3 LSBs of TBLPTR (01389Ah) =  FFh
to determine which of the HOLDING REGISTER
8 holding registers the TABLAT is written to. (013898h) = 34h

The holding registers are used to

program the contents of Program

Memory (P.M.). (Refer to Section 6.0
“Flash Program Memory” for additional
details on programming Flash memory.)
The TBLPTR (a 21-bit pointer) points to
each byte in the program memory. TBLPTR
has a 2-Mbyte address range. The LSb of
the TBLPTR selects which byte of the
program memory location to access.

TBLPTRI[O] = 0: Least Significant
Byte of Program
Memory Word
TBLPTR[0] = 1: Most Significant
Byte of Program
Memory Word
The TBLWT instruction can modify the

value of TBLPTR as follows:
* no change

* post-increment

» post-decrement

* pre-increment

Words: 1
Cycles: 2
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode No No No
operation|operation| operation
No No No No
operation |operation|operation| operation
(Read (Write to
TABLAT) Holding
Register)
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26.2.5 SPECIAL CONSIDERATIONS WITH
MICROCHIP MPLAB® IDE TOOLS

The latest versions of Microchip’s software tools have
been designed to fully support the extended instruction
set of the PIC18F2455/2550/4455/4550 family of
devices. This includes the MPLAB C18 C compiler,
MPASM Assembly language and MPLAB Integrated
Development Environment (IDE).

When selecting a target device for software
development, MPLAB IDE will automatically set default
Configuration bits for that device. The default setting for
the XINST Configuration bit is ‘0’, disabling the
extended instruction set and Indexed Literal Offset
Addressing mode. For proper execution of applications
developed to take advantage of the extended
instruction set, XINST must be set during
programming.

To develop software for the extended instruction set,
the user must enable support for the instructions and
the Indexed Addressing mode in their language tool(s).
Depending on the environment being used, this may be
done in several ways:

» A menu option, or dialog box within the
environment, that allows the user to configure the
language tool and its settings for the project

* A command line option
+ A directive in the source code

These options vary between different compilers,
assemblers and development environments. Users are
encouraged to review the documentation accompany-
ing their development systems for the appropriate
information.
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28.2 DC Characteristics:

Power-Down and Supply Current

PIC18F2455/2550/4455/4550 (Industrial)
PIC18LF2455/2550/4455/4550 (Industrial) (Continued)

PIC18LF2455/2550/4455/4550

Standard Operating Conditions (unless otherwise stated)

(Industrial) Operating temperature -40°C < TA < +85°C for industrial

PIC18F2455/2550/4455/4550 Standard Operating Conditions (unless otherwise stated)

(Industrial) Operating temperature -40°C < TA < +85°C for industrial
Pi{:m Symbol Device Typ | Max | Units Conditions
Supply Current (|DD)(2)
PIC18LFX455/X550| 14 40 pA -40°C
15 40 pA +25°C VDD = 2.0V
16 40 pA +85°C
PIC18LFX455/X550| 40 74 pA -40°C Fosc = 32 kHz®
35 70 pA +25°C VDD = 3.0V (SEC_RUN mode,
31 67 ]JA +85°C Timer1 as C|OCk)
All devices| 99 150 pA -40°C
81 150 pA +25°C VDD = 5.0V
75 150 pA +85°C
PIC18LFX455/X550| 2.5 12 pA -40°C
3.7 12 pA +25°C VDD = 2.0V
4.5 12 pA +85°C
PIC18LFX455/X550| 5.0 15 pA -40°C Fosc = 32 kHz®
5.4 15 pA +25°C VDD = 3.0V (SEC_IDLE mode,
6.3 15 ]JA +85°C Timer1 as C|OCk)
All devices| 8.5 25 pA -40°C
9.0 25 pA +25°C VDD = 5.0V
10.5 36 pA +85°C

Legend: Shading of rows is to assist in readability of the table.

Note 1: The power-down currentin Sleep mode does not depend on the oscillator type. Power-down current is measured
with the part in Sleep mode, with all I/O pins in high-impedance state and tied to VDD or Vss and all features that
add delta current disabled (such as WDT, Timer1 Oscillator, BOR, etc.).

2: The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as I/0 pin
loading and switching rate, oscillator type and circuit, internal code execution pattern and temperature, also have
an impact on the current consumption.

The test conditions for all IDD measurements in active operation mode are:
OSC1 = external square wave, from rail-to-rail; all /O pins tri-stated, pulled to VDD or VSSs;
MCLR = VbD; WDT enabled/disabled as specified.

3: Standard low-cost 32 kHz crystals have an operating temperature range of -10°C to +70°C. Extended
temperature crystals are available at a much higher cost.

4: BOR and HLVD enable internal band gap reference. With both modules enabled, current consumption will be

less than the sum of both specifications.
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28.2 DC Characteristics: Power-Down and Supply Current
PIC18F2455/2550/4455/4550 (Industrial)
PIC18LF2455/2550/4455/4550 (Industrial) (Continued)

PIC18LF2455/2550/4455/4550

(Industrial) Operating temperature

Standard Operating Conditions (unless otherwise stated)

-40°C < TA < +85°C for industrial

PIC18F2455/2550/4455/4550

Standard Operating Conditions (unless otherwise stated)

(Industrial) Operating temperature -40°C < TA < +85°C for industrial
Pilr:m Symbol Device Typ | Max | Units Conditions

ITuse | Total USB Run Currents (ITuss)®@

Primary Run with USB| 29

VDD = 5.0V | EC+PLL 4 MHz input,

Module, PLL and USB 29

Vob=50v | 48MHz PRI_RUN,

Voltage Regulator

75 mA -40°C
65 mA +25°C
29 65 mA +85°C VDD = 5.0V

USB module enabled in
Full-Speed mode,
USB VREG enabled,
no bus traffic

Legend: Shading of rows is to assist in readability of the table.
Note 1: The power-down currentin Sleep mode does not depend on the oscillator type. Power-down current is measured
with the part in Sleep mode, with all I/O pins in high-impedance state and tied to VDD or Vss and all features that

add delta current disabled (such as WDT, Timer1 Oscillator, BOR, etc.).

2: The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as I/0 pin
loading and switching rate, oscillator type and circuit, internal code execution pattern and temperature, also have

an impact on the current consumption.

The test conditions for all IDD measurements in active operation mode are:

OSC1 = external square wave, from rail-to-rail; all I/O pins tri-stated, pulled to VDD or Vss;

MCLR = VDD; WDT enabled/disabled as specified.

3: Standard low-cost 32 kHz crystals have an operating temperature range of -10°C to +70°C. Extended

temperature crystals are available at a much higher cost.

4: BOR and HLVD enable internal band gap reference. With both modules enabled, current consumption will be

less than the sum of both specifications.
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APPENDIX E: MIGRATION FROM
MID-RANGE TO
ENHANCED DEVICES

A detailed discussion of the differences between the
mid-range MCU devices (i.e., PIC16CXXX) and the
enhanced devices (i.e., PIC18FXXX) is provided in
AN716, “Migrating Designs from PIC16C74A/74B to
PIC18C442”. The changes discussed, while device
specific, are generally applicable to all mid-range to
enhanced device migrations.

This Application Note is available as Literature Number
DS00716.

APPENDIX F: MIGRATION FROM
HIGH-END TO
ENHANCED DEVICES

A detailed discussion of the migration pathway and
differences between the high-end MCU devices (i.e.,
PIC17CXXX) and the enhanced devices (i.e.,
PIC18FXXX) is provided in AN726, “PIC17CXXX to
PIC18CXXX Migration”. This Application Note is
available as Literature Number DS00726.
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