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PIC18F6390/6490/8390/8490

TABLE 1-1: DEVICE FEATURES

Features PIC18F6390 PIC18F6490 PIC18F8390 PIC18F8490
Operating Frequency DC - 40 MHz DC - 40 MHz DC - 40 MHz DC - 40 MHz
Program Memory (Bytes) 8K 16K 8K 16K
Program Memory (Instructions) 4096 8192 4096 8192
Data Memory (Bytes) 768 768 768 768
Interrupt Sources 22 22 22 22
1/0 Ports Ports A,B,C, D, E, |PortsA,B, C,D, E, |Ports A,B, C,D, E, |Ports A, B, C, D, E,

F, G F, G F,GH,J F,GH,J

Number of Pixels the LCD Driver 128 (32 SEGs x 128 (32 SEGs x 192 (48 SEGs x 192 (48 SEGs x
can Drive 4 COMs) 4 COMs) 4 COMs) 4 COMs)
Timers 4 4 4 4
Capture/Compare/PWM Modules 2 2 2 2

Serial Communications

MSSP, AUSART
Enhanced USART

MSSP, AUSART
Enhanced USART

MSSP, AUSART
Enhanced USART

MSSP, AUSART
Enhanced USART

10-Bit Analog-to-Digital Module

12 Input Channels

12 Input Channels

12 Input Channels

12 Input Channels

Resets (and Delays) POR, BOR, POR, BOR, POR, BOR, POR, BOR,
RESET Instruction, | RESET Instruction, | RESET Instruction, | RESET Instruction,
Stack Full, Stack Full, Stack Full, Stack Full,
Stack Underflow Stack Underflow Stack Underflow Stack Underflow
(PWRT, OST), (PWRT, OST), (PWRT, OST), (PWRT, OST),
MCLR (optional), | MCLR (optional), | MCLR (optional), | MCLR (optional),
WDT WDT WDT WDT
Programmable Low-Voltage Detect Yes Yes Yes Yes
Programmable Brown-out Reset Yes Yes Yes Yes

Instruction Set

75 Instructions;
83 with Extended
Instruction Set
Enabled

75 Instructions;
83 with Extended
Instruction Set
Enabled

75 Instructions;
83 with Extended
Instruction Set
Enabled

75 Instructions;
83 with Extended
Instruction Set
Enabled

Packages

64-Pin TQFP

64-Pin TQFP

80-Pin TQFP

80-Pin TQFP

© 2007 Microchip Technology Inc.
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PIC18F6390/6490/8390/8490

TABLE 1-2: PIC18F6X90 PINOUT I/O DESCRIPTIONS (CONTINUED)
Pin Number | p;
Pin Name Pin | Buffer 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 I/O.
SEG1 O | Analog SEG1 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 I/O.
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 I/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 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 VDD)
Note 1: Default assignment for CCP2 when Configuration bit, CCP2MX, is set.

2: Alternate assignment for CCP2 when Configuration bit, CCP2MX, is cleared.
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5.3.4 SPECIAL FUNCTION REGISTERS

The Special Function Registers (SFRs) are registers
used by the CPU and peripheral modules for controlling
the desired operation of the device. These registers are
implemented as static RAM. SFRs start at the top of
data memory (FFFh) and extend downward to occupy
three-quarters of Bank 15 (from F40h to FFFh). A list of
these registers is given in Table 5-1 and Table 5-2.

The SFRs can be classified into two sets: those
associated with the “core” device functionality (ALU,
Resets and interrupts) and those related to the
peripheral functions. The Reset and Interrupt registers
are described in their respective chapters, while the
ALU’s STATUS register is described later in this
section. Registers related to the operation of the
peripheral features are described in the chapter for that
peripheral.

The SFRs are typically distributed among the
peripherals whose functions they control. Unused SFR
locations are unimplemented and read as ‘0’s.

TABLE 5-1: SPECIAL FUNCTION REGISTER MAP FOR PIC18F6390/6490/8390/8490 DEVICES
Address Name Address Name Address Name Address Name

FFFh TOSU FDFh| INDF2(" FBFh| CCPR1H F9Fh IPR1
FFEh TOSH FDEh| POSTINC2(" FBEh| CCPRIL F9Eh PIR1
FFDh TOSL FDDh | POSTDEC2(") FBDh| CCP1CON F9Dh PIE1
FFCh| STKPTR FDCh| PREINC2(") FBCh| CCPR2H F9Ch| MEMCON®
FFBh| PCLATU FDBh| PLUSW2() FBBh| CCPR2L F9Bh| OSCTUNE
FFAh| PCLATH FDAh FSR2H FBAh| CCP2CON FOAh| TRISJ®
FF9h PCL FDSh FSR2L FBSh —@ Fooh| TRISH®
FF8h| TBLPTRU FD8h| STATUS FB8h —@ Fo8h TRISG
FF7h| TBLPTRH FD7h TMROH FB7h —{?) F97h TRISF
FF6h| TBLPTRL FD6h TMROL FB6h —2 Fo6h TRISE
FF5h|  TABLAT FD5h TOCON FB5h| CVRCON F95h TRISD
FF4h| PRODH FD4h —@ FB4h| CMCON F94h TRISC
FF3h PRODL FD3h| OSCCON FB3h| TMR3H F93h TRISB
FF2h| INTCON FD2h| HLVDCON FB2h TMR3L F92h TRISA
FF1h| INTCON2 FD1h| WDTCON FB1h T3CON F91h LATJ®)
FFOh| INTCON3 FDOh RCON FBOh —2 F90h LATH®
FEFh| INDFO(" FCFh TMR1H FAFh| SPBRG1 F8Fh LATG
FEEh | POSTINCO™ FCEh TMRI1L FAEh| RCREG1 F8Eh LATF
FEDh | POSTDECO(™ FCDh T1CON FADh| TXREG1 F8Dh LATE
FECh| PREINCO™ FCCh TMR2 FACh| TXSTA1 F8Ch LATD
FEBh| PLUSWO(! FCBh PR2 FABh| RCSTA1 F8Bh LATC
FEAh FSROH FCAh T2CON FAAh —@ F8Ah LATB
FE9h FSROL FCO9h| SSPBUF FASh —@ F89h LATA
FE8h WREG FC8h| SSPADD FA8h —@ F88h| PORTJ®
FE7h| INDF1(" FC7h| SSPSTAT FA7h —@ F87h| PORTH®
FE6h | POSTINC1(M FC6h| SSPCON1 FAGh —@ F86h PORTG
FE5h | POSTDEC1( FC5h| SSPCON2 FAS5h IPR3 F85h PORTF
FE4h| PREINC1(" FC4h| ADRESH FA4h PIR3 F84h PORTE
FE3h| PLUSW1( FC3h| ADRESL FA3h PIE3 F83h PORTD
FE2h FSR1H FC2h| ADCONO FA2h IPR2 F82h PORTC
FE1h FSR1L FC1h| ADCON1 FA1h PIR2 F81h PORTB
FEOh BSR FCOh| ADCON2 FAOh PIE2 F80h PORTA

Note 1: This is not a physical register.

RoN

Unimplemented registers are read as ‘0’
This register is not available on 64-pin devices.
This register is implemented but unused on 64-pin devices.
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REGISTER 8-6: PIR3: PERIPHERAL INTERRUPT REQUEST (FLAG) REGISTER 3

uU-0 R/W-0 R-0 R/W-0 uU-0 u-0 uU-0 u-0
— LCDIF RC2IF ™k | — | = | = —
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 RCREG2 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 3-0 Unimplemented: Read as ‘0’
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13.1 Timer3 Operation cycle (Fosc/4). When the bit is set, Timer3 increments
on every rising edge of the Timer1 external clock input

Timer3 can operate in one of three modes: or the Timer1 oscillator, if enabled.

* Timer As with Timer1, the RC1/T108SI and

» Synchronous counter RCO/T10SO/T13CKI pins become inputs when the

* Asynchronous counter Timer1 oscillator is enabled. This means the values of

The operating mode is determined by the clock select TRISC<1:0> are ignored and the pins are read as ‘0"

bit, TMR3CS (T3CON<1>). When TMR3CS is cleared
(= 0), Timer3 increments on every internal instruction

FIGURE 13-1: TIMER3 BLOCK DIAGRAM

Timer1 Oscillator
. ) 1

T10SO/T13CKI IE . '@ 1 :
\ ! Prescaler Synchronize
! ! Fosc/4 Detect 0
X Internal h24.8  Deteo

0
T108I : Clock )

"""" Sleep Input )
T10SCEN(" TMR3CS Timer3
T3CKPS1:T3CKPS0 On/off
T3SYNC
TMR3ON

CCP Special Event Trigger Clear TMR3 + TMR3 Set
on Overflow

Note 1: When T1OSCEN is cleared, the inverter and feedback resistor are turned off to eliminate power drain.

FIGURE 13-2: TIMER3 BLOCK DIAGRAM (16-BIT READ/WRITE MODE)
Tirm_e|:1 _0_sc_:i|!a§or — Timer1 Clock Input
' | 1
T10SO/T13CKI IE ——— '|> 1 :
! | Fosold Prescaler Synchronize
\ I 0SsC Detect 0
: Internal .24.8 4 Detec
0
T108SI . Clock A 2
________ Sleep Input .
T10SCEN(") TMR3CS Timer3
T3CKPS1:T3CKPS0 On/Oft
T3SYNC
TMR30N
CCP Special Event Trigger Clear TMR3 v TVMR3 Set
T3CCPx :l >—" TMR3L ‘ High Byte TMR3IF
8 on Overflow
Ij/{ K LRead TMR3L
H Write TMR3L
8
8 A4
TMR3H
8
8

< > Internal Data Bus

Note 1: When T1OSCEN is cleared, the inverter and feedback resistor are turned off to eliminate power drain.
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REGISTER 15-4: SSPCON1: MSSP CONTROL REGISTER 1 (I2C™ MODE)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
wcoL ssPov | ssPEN( CKP sspm3® | sspm2® | sspm1@ | sspmo®
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 WCOL.: Write Collision Detect bit

In Master Transmit mode:

1 = A write to the SSPxBUF register was attempted while the I°C conditions were not valid for a
transmission to be started (must be cleared in software)

0 = No collision

In Slave Transmit mode:

1 = The SSPxBUF register is written while it is still transmitting the previous word (must be cleared in
software)

0 = No collision

In Receive mode (Master or Slave modes):
This is a “don’t care” bit.
bit 6 SSPOV: Receive Overflow Indicator bit
In Receive mode:
1 = A byte is received while the SSPxBUF register is still holding the previous byte (must be cleared in
software)
0 = No overflow
In Transmit mode:
This is a “don’t care” bit in Transmit mode.

bit 5 SSPEN: Synchronous Serial Port Enable bit(!)

1 = Enables the serial port and configures the SDA and SCL pins as the serial port pins
0 = Disables serial port and configures these pins as I/O port pins

bit 4 CKP: SCK Release Control bit
In Slave mode:
1 = Releases clock
0 = Holds clock low (clock stretch), used to ensure data setup time

In Master mode:
Unused in this mode.

bit 3-0 SSPM3:SSPMO0: Synchronous Serial Port Mode Select bits(2)

1111 = I2C Slave mode, 10-bit address with Start and Stop bit interrupts enabled
1110 = I2C Slave mode, 7-bit address with Start and Stop bit interrupts enabled
1011 = I2C Firmware Controlled Master mode (Slave Idle)

1000 = I°C Master mode, clock = FOsc/(4 * (SSPADD + 1))

0111 = I2C Slave mode, 10-bit address

0110 = I2C Slave mode, 7-bit address

Note 1: When enabled, the SDA and SCL pins must be configured as inputs.
2: Bit combinations not specifically listed here are either reserved or implemented in SPI mode only.
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1 (RECEPTION, 10-BIT ADDRESS)

I>C™ SLAVE MODE TIMING WITH SEN

FIGURE 15-14
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15.4.7.1 Clock Arbitration

Clock arbitration occurs when the master, during any
receive, transmit or Repeated Start/Stop condition,
deasserts the SCL pin (SCL allowed to float high).
When the SCL pin is allowed to float high, the Baud
Rate Generator (BRG) is suspended from counting
until the SCL pin is actually sampled high. When the

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

FIGURE 15-18: BAUD RATE GENERATOR TIMING WITH CLOCK ARBITRATION
SDA DX >< DX — 1
SCL deasserted but slave holds SCL allowed to transition high
SCL low (clock arbitration) l r
scL N S

BRG decrements on
Q2 and Q4 cycles

| l l l |
\E;;Se X osn X o2n >< 01h >< 00h (hold off) |>< 03h X o02n
| |

SCL is sampled high, reload takes
place and BRG starts its count —’_‘
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16.3 EUSART Synchronous Once the TXREG1 register transfers the data to the

Master Mode

TSR register (occurs in one TCYCLE), the TXREG1 is
empty and the TX1IF flag bit (PIR1<4>) is set. The

The Synchronous Master mode is entered by setting interrupt can be enabled or disabled by setting or clear-
the CSRC bit (TXSTA<7>). In this mode, the data is ing the interrupt enable bit, TX1IE (PIE1<4>). TX1IF is
transmitted in a half-duplex manner (i.e., transmission set regardless of the state of enable bit, TX1IE; it
and reception do not occur at the same time). When cannot be cleared in software. It will reset only when
transmitting data, the reception is inhibited and vice new data is loaded into the TXREG1 register.

versa. Synchronous mode is entered by setting bit,
In addition, enable bit, SPEN
(RCSTA1<7>), is set in order to configure the TX1 and
RX1 pins to CK1 (clock) and DT1 (data) lines,

SYNC (TXSTA<4>).

respectively.

While flag bit, TX1IF, indicates the status of the TXREG1
register, another bit, TRMT (TXSTA<1>), shows the
status of the TSR register. TRMT is a read-only bit which
is set when the TSR is empty. No interrupt logic is tied to
this bit so the user has to poll this bit in order to deter-

The Master mode indicates that the processor trans- mine if the TSR register is empty. The TSR is not
mits the master clock on the CK1 line. Clock polarity is mapped in data memory so it is not available to the user.

selected with the SCKP bit (BAUDCON<4>); setting
SCKP sets the Idle state on CK1 as high, while clearing

To set up a Synchronous Master Transmission:

the bit sets the Idle state as low. This option is provided 1. Initialize the SPBRGH1:SPBRG1 registers for
to support Microwire devices with this module. the appropriate baud rate. Set or clear the
BRG16 bit, as required, to achieve the desired

16.3.1 EUSART SYNCHRONOUS MASTER baud rate.
TRANSMISSION 2. Enable the synchronous master serial port by

The EUSART transmitter block diagram is shown in

setting bits, SYNC, SPEN and CSRC.

Figure 16-3. The heart of the transmitter is the Transmit 3. Ifinterrupts are desired, set enable bit, TX1IE.
(Serial) Shift Register (TSR). The Shift register obtains 4. If 9-bit transmission is desired, set bit, TX9.

its data from the Read/Write Transmit Buffer register, 5. Enable the transmission by setting bit, TXEN.
TXREG1. The TXREG? regi'ster is loaded Wit,h data in 6. If 9-bit transmission is selected, the ninth bit
software. The TSR register is not loaded until the last should be loaded in bit, TX9D.

bit has been transmitted from the previous load. As
soon as the last bit is transmitted, the TSR is loaded
with new data from the TXREG1 (if available).

7. Start transmission by loading data to the
TXREGH1 register.

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

FIGURE 16-11: SYNCHRONOUS TRANSMISSION
Q1|Q2|Q3|Q4EQ1|Q2|Q3|Q4!Q1|Q2|Q3|Q4!Q1|Q2|03|Q4!Q1|Q2|Q3|Q4| |Q3|Q4 Q1|QZ|Q3|Q4 Q1|Q2|Q3|Q4 Q1|Q2|Q3|Q4 Q1|Q2|QS|Q4|Q1|QZ|Q3|Q4 Q1|Q2|Q3|Q4|
ESWRXUDH B0 X bitd X, bit2 ﬂD( bit 7 >< Bito X bit1 X GDCE
- Word 1 Word 2 L
R et pin [ N ey R S s S_IIW_\_I_SS o
RCB/TX1/CK1 pin
(SCKP =1) I_._I mgg—mmfs I_._I
Write to ' ] ! . . . . (¢ .
TXREG1 Reg Write Word 1! Write Word 2 55 ' ' ' ' ) '
. - . , ] (¢ '
zl—%(tzelr';u%: Flag) ! : : : )( 5 : ! ' ) ' '
TRMT bit : ' : ' e : . cc Z Z
) ' : : ' J) : :
TXENbit L (C . : ! (¢ v
D) p);

Note: Sync Master mode, SPBRG1 = 0, continuous transmission of two 8-bit words.
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REGISTER 18-3:

ADCON2: A/D CONTROL REGISTER 2

R/W-0

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

R/W-0

R/W-0 R/W-0

ADFM

— ACQT2 ACQT1 ACQTO

ADCS2

ADCS1 ADCSO0

bit 7

bit 0

Legend:

R = Readable bit W = Writable bit

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

x = Bit is unknown

bit 7

bit 6
bit 5-3

bit 2-0

Note 1:

ADFM: A/D Result Format Select bit

1 = Right justified

0 = Left justified

Unimplemented: Read as ‘0’

ACQT2:ACQTO: A/D Acquisition Time Select bits
111 =20 TAaD

110 =16 TAD

101 =12 TAD

100 = 8 TAD

011 =6 TAaD

010 =4 TaD

001 =2 TaD

000 =0 Tan{"

ADCS2:ADCSO0: A/D Conversion Clock Select bits
111 = FRc (clock derived from A/D RC oscillator)(")
110 = Fosc/64

101 = Fosc/16

100 = Fosc/4

011 = FRc (clock derived from A/D RC oscillator)(")
010 = Fosc/32

001 = Fosc/8

000 = Fosc/2

If the A/D FRc clock source is selected, a delay of one Tcy (instruction cycle) is added before the A/D
clock starts. This allows the SLEEP instruction to be executed before starting a conversion.

© 2007 Microchip Technology Inc.
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FIGURE 20-1:

COMPARATOR VOLTAGE REFERENCE BLOCK DIAGRAM

VREF+}—0 CVRSS =1
~

VDD }—o L

CVRSS =0

©
Py

P

CVRE

CVR3:CVRO

-l

PR VP V)

16 Steps <

———p» CVREF

16-to-1 MUX

PSP VI V)

e L L A,

CVRR I

VREF- CVRSS =1
D —

ICVRSS =0

I
%

\

20.2 Voltage Reference Accuracy/Error

The full range of voltage reference cannot be realized
due to the construction of the module. The transistors
on the top and bottom of the resistor ladder network
(Figure 20-1) keep CVREF from approaching the refer-
ence source rails. The voltage reference is derived
from the reference source; therefore, the CVREF output
changes with fluctuations in that source. The tested
absolute accuracy of the voltage reference can be
found in Section 26.0 “Electrical Characteristics”.

20.3 Operation During Sleep

When the device wakes up from Sleep through an
interrupt or a Watchdog Timer time-out, the contents of
the CVRCON register are not affected. To minimize
current consumption in Sleep mode, the voltage
reference should be disabled.

20.4 Effects of a Reset

A device Reset disables the voltage reference by
clearing bit, CVREN (CVRCON<7>). This Reset also dis-
connects the reference from the RA2 pin by clearing bit,
CVROE (CVRCON<6>), and selects the high-voltage
range by clearing bit, CVRR (CVRCON<5>). The CVR
value select bits are also cleared.

20.5 Connection Considerations

The voltage reference module operates independently
of the comparator module. The output of the reference
generator may be connected to the RF5 pin if the
TRISF<5> bit and the CVROE bit are both set.
Enabling the voltage reference output onto the RF5 pin,
with an input signal present, will increase current
consumption. Connecting RF5 as a digital output with
CVRSS enabled will also increase current
consumption.

The RF5 pin can be used as a simple D/A output with
limited drive capability. Due to the limited current drive
capability, a buffer must be used on the voltage
reference output for external connections to VREF.
Figure 20-2 shows an example buffering technique.
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NOTES:
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FIGURE 22-7: TYPE-A WAVEFORMS IN 1/2 MUX, 1/3 BIAS DRIVE
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TABLE 24-1: OPCODE FIELD DESCRIPTIONS
Field Description
a RAM access bit
a = 0: RAM location in Access RAM (BSR register is ignored)
a = 1: RAM bank is specified by BSR register
bbb Bit address within an 8-bit file register (0 to 7).
BSR Bank Select Register. Used to select the current RAM bank.
c, bc, z, OV, N ALU Status bits: Carry, Digit Carry, Zero, Overflow, Negative.
d Destination select bit
d = 0: store result in WREG
d = 1: store result in file register f
dest Destination: either the WREG register or the specified register file location.
£ 8-bit register file address (00h to FFh), or 2-bit FSR designator (Oh to 3h).
fq 12-bit register file address (000h to FFFh). This is the source address.
fyq 12-bit register file address (000h to FFFh). This is the destination address.
GIE Global Interrupt Enable bit.
k Literal field, constant data or label (may be either an 8-bit, 12-bit or a 20-bit value).
label Label name.
mm The mode of the TBLPTR register for the table read and table write instructions.
Only used with table read and table write instructions:
* No change to register (such as TBLPTR with table reads and writes)
*+ Post-Increment register (such as TBLPTR with table reads and writes)
* e Post-Decrement register (such as TBLPTR with table reads and writes)
+* Pre-Increment register (such as TBLPTR with table reads and writes)
n The relative address (2’s complement number) for relative branch instructions or the direct address for
Call/Branch and Return instructions.
PC Program Counter.
PCL Program Counter Low Byte.
PCH Program Counter High Byte.
PCLATH Program Counter High Byte Latch.
PCLATU Program Counter Upper Byte Latch.
PD Power-Down bit.
PRODH Product of Multiply High Byte.
PRODL Product of Multiply Low Byte.
s Fast Call/Return mode select bit
s = 0: do not update into/from shadow registers
s = 1: certain registers loaded into/from shadow registers (Fast mode)
TBLPTR 21-bit Table Pointer (points to a Program Memory location).
TABLAT 8-bit Table Latch.
TO Time-out bit.
TOS Top-of-Stack.
u Unused or unchanged.
WDT Watchdog Timer.
WREG Working register (accumulator).
x Don’t care (‘0’ or ‘1’). The assembler will generate code with x = 0. It is the recommended form of use for
compatibility with all Microchip software tools.
Zg 7-bit offset value for Indirect Addressing of register files (source).
z4 7-bit offset value for Indirect Addressing of register files (destination).
{ Optional argument.
[text] Indicates an indexed address.
(text) The contents of text.
[expr]<n> Specifies bit n of the register indicated by the pointer expr.
- Assigned to.
< > Register bit field.
€ In the set of.
italics User-defined term (font is Courier New).
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BCF Bit Clear f BN Branch if Negative
Syntax: BCF f,b{a} Syntax: BN n
Operands: 0<f<255 Operands: -128 <n <127
0<b=<7 Operation: if Negative bit is ‘17,
aelo] (PC)+ 2 +2n - PC
Operation: 0 - f<b> Status Affected: None
Status Affected: None Encoding: ‘ 1110 | 0110 ‘ nnnn | nnnn ‘
Encoding: ‘ 100! | pbba ‘ £fff | £fff ‘ Description: If the Negative bit is ‘1’, then the
Description: Bit ‘b’ in register f is cleared. program will branch.
If ‘a’ is ‘0, the Access Bank is selected. The 2's complement number ‘2n’ is
If ‘a’is ‘'1’, the BSR is used to select the added to the PC. Since the PC will have
GPR bank. incremented to fetch the next
If ‘a’ is ‘0’ and the extended instruction instruction, the new addrgss ‘{Vi” be
set is enabled, this instruction operates PC + 2+ 2n. This instruction is then a
in Indexed Literal Offset Addressing two-cycle instruction.
mode whenever f < 95 (5Fh). See Words: 1

Section 24.2.3 “Byte-Oriented and

Bit-Oriented Instructions in Indexed Cycles: 1@)
Literal Offset Mode” for details. Q Cycle Activity:
Words: 1 If Jump:
Cycles: 1 Q1 Q2 Q3 Q4
. Decode Read literal Process Write to PC
Q Cycle Activity: . Data
Q1 Q2 Q3 Q4 No No No No
Decode Read Process Write operation operation operation operation
register ‘f’ Data register ‘f’ If No Jump:
Q1 Q2 Q3 Q4
Example: BCF FLAG_REG, 7, 0 Decode Read literal | Process No
Before Instruction n Data operation
FLAG_REG = C7h
After Instruction Example: HERE BN  Jump

FLAG_REG =47h
Before Instruction

PC = address (HERE)
After Instruction
If Negative = 1
PC = address (Jump)
If Negative = 0
PC = address (HERE + 2)
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BNOV Branch if Not Overflow
Syntax: BNOV n
Operands: -128 <n <127
Operation: if Overflow bit is ‘0’,
(PC)+2+2n—>PC
Status Affected: None
Encoding: ‘ 1110 | 0101 ‘ nnnn | nnnn ‘
Description: If the Overflow bit is ‘0, then the
program will branch.
The 2's complement number ‘2n’ is
added to the PC. Since the PC will have
incremented to fetch the next
instruction, the new address will be
PC + 2 + 2n. This instruction is then a
two-cycle instruction.
Words: 1
Cycles: 1(2)
Q Cycle Activity:
If Jump:
Q1 Q2 Q3 Q4
Decode Read literal Process Write to PC
‘n’ Data
No No No No
operation operation operation operation
If No Jump:
Q1 Q2 Q3 Q4
Decode Read literal Process No
‘n’ Data operation
Example: HERE BNOV Jump

Before Instruction

PC = address (HERE)
After Instruction
If Overflow = 0
PC = address (Jump)
If Overflow = 1;
PC =

address (HERE + 2)

BNZ

Branch if Not Zero

Syntax:
Operands:

Operation:

Status Affected:
Encoding:

Description:

Words:

Cycles:
Q Cycle Activity:
If Jump:

BNZ n

-128 <n<127

if Zero bit is ‘0’,
(PC)+2+2n—PC

None

‘ 1110 | 0001 ‘ nnnn | nnnn ‘

If the Zero bit is ‘0’, then the program

will branch.

The 2's complement number ‘2n’ is
added to the PC. Since the PC will have
incremented to fetch the next
instruction, the new address will be

PC + 2 + 2n. This instruction is then a
two-cycle instruction.

1
1(2)

Q1 Q2 Q3 Q4
Decode Read literal Process Write to PC
‘n’ Data
No No No No
operation operation operation operation
If No Jump:
Q1 Q2 Q3 Q4
Decode Read literal Process No
‘n’ Data operation
Example: HERE BNZ  Jump
Before Instruction
PC = address (HERE)
After Instruction
If Zero = 0;
PC = address (Jump)
If Zero = 1;
PC = address (HERE + 2)
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RETFIE Return from Interrupt
Syntax: RETFIE {s}
Operands: s € [0,1]
Operation: (TOS) —» PC,
1 — GIE/GIEH or PEIE/GIEL;
ifs=1,
(WS) -> W,
(STATUSS) — STATUS,
(BSRS) — BSR,
PCLATU, PCLATH are unchanged
Status Affected: GIE/GIEH, PEIE/GIEL.
Encoding: ‘ 0000 | 0000 ‘ 0001 | 000s ‘
Description: Return from Interrupt. Stack is popped
and Top-of-Stack (TOS) is loaded into
the PC. Interrupts are enabled by
setting either the high or low-priority
global interrupt enable bit. If ‘s’ = 1, the
contents of the shadow registers, WS,
STATUSS and BSRS, are loaded into
their corresponding registers, W,
STATUS and BSR. If ‘s’ = 0, no update
of these registers occurs (default).
Words: 1
Cycles: 2
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode No No POP PC
operation operation from stack
Set GIEH or
GIEL
No No No No
operation operation operation operation
Example: RETFIE 1
After Interrupt
PC = TOS
W = WS
BSR = BSRS
STATUS = STATUSS

GIE/GIEH, PEIE/GIEL

1

RETLW Return Literal to W
Syntax: RETLW k
Operands: 0<k<255
Operation: k — W,
(TOS) —» PC,
PCLATU, PCLATH are unchanged
Status Affected: None
Encoding: ‘ 0000 | 1100 ‘ kkkk | kkkk ‘
Description: W is loaded with the eight-bit literal ‘k’.
The program counter is loaded from the
top of the stack (the return address).
The high address latch (PCLATH)
remains unchanged.
Words: 1
Cycles: 2
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process POP PC
literal 'k’ Data from stack,
Write to W
No No No No
operation operation operation operation
Example:
CALL TABLE ; W contains table
; offset value
; W now has
; table value
TABLE
ADDWEF PCL ; W = offset
RETLW kO ; Begin table
RETLW k1 ;
RETLW kn ; End of table

Before Instruction
w = 07h

After Instruction

W =

value of kn
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26.4.3 TIMING DIAGRAMS AND SPECIFICATIONS

FIGURE 26-5: EXTERNAL CLOCK TIMING (ALL MODES EXCEPT PLL)
TR o @2 . a3 7R ar !
0sC1
- 2 >
CLKO

TABLE 26-6: EXTERNAL CLOCK TIMING REQUIREMENTS

Pa;‘;'ca)m. Symbol Characteristic Min Max Units Conditions
1A Fosc External CLKI Frequency“) DC 1 MHz |XT, RC Oscillator mode
DC 20 MHz |HS Oscillator mode
DC 31.25 kHz |LP Oscillator mode
Oscillator Frequency(!) DC 4 MHz |RC Oscillator mode
0.1 4 MHz |XT Oscillator mode
4 20 MHz |HS Oscillator mode
5 200 kHz |LP Oscillator mode
1 Tosc External CLKI Period(") 1000 — ns |XT, RC Oscillator mode
50 — ns |HS Oscillator mode
32 — us  |LP Oscillator mode
Oscillator Period(" 250 — ns |RC Oscillator mode
250 1 us | XT Oscillator mode
100 250 ns |HS Oscillator mode
50 250 ns |HS Oscillator mode
5 — us  |LP Oscillator mode
Tey Instruction Cycle Time(") 100 — ns |Tcy = 4/Fosc
3 TosL, External Clock in (OSC1) 30 — ns |XT Oscillator mode
TosH High or Low Time 25 — ps  |LP Oscillator mode
10 — ns |HS Oscillator mode
4 TosR, External Clock in (OSC1) — 20 ns | XT Oscillator mode
TosF Rise or Fall Time — 50 ns |LP Oscillator mode
— 7.5 ns |HS Oscillator mode

Note 1: Instruction cycle period (TcY) equals four times the input oscillator time base period for all configurations
except PLL. All specified values are based on characterization data for that particular oscillator type under
standard operating conditions with the device executing code. Exceeding these specified limits may result
in an unstable oscillator operation and/or higher than expected current consumption. All devices are tested
to operate at “min.” values with an external clock applied to the OSC1/CLKI pin. When an external clock
input is used, the “max.” cycle time limit is “DC” (no clock) for all devices.
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FIGURE 26-12:

EXAMPLE SPI MASTER MODE TIMING (CKE = 1)
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Note: Refer to Figure 26-4 for load conditions.

TABLE 26-14: EXAMPLE SPI MODE REQUIREMENTS (MASTER MODE, CKE = 1)

Par‘;'zm. Symbol Characteristic Min Max | Units | Conditions
71 TscH SCK Input High Time Continuous 125Tcy +30 | — ns
71A (Slave mode) Single Byte 40 — | ns |(Note1)
72 TscL SCK Input Low Time Continuous 125Tcy +30 | — ns
72A (Slave mode) Single Byte 40 — | ns |(Note1)
73 TDIV2scH, |Setup Time of SDI Data Input to SCK Edge 100 — ns
TDIV2scL
73A TB2B Last Clock Edge of Byte 1 to the 1st Clock Edge | 1.5 Tcy + 40 — ns |(Note 2)
of Byte 2
74 TscH2pIL, |Hold Time of SDI Data Input to SCK Edge 100 — ns
TscL2bIL
75 TpoR SDO Data Output Rise Time |PIC18FXXXX — 25 ns
PIC18LFXXXX — 45 ns |VDD=2.0V
76 TDoOF SDO Data Output Fall Time — 25 ns
78 TsCR SCK Output Rise Time PIC18FXXXX — 25 ns
(Master mode) PIC18LFXXXX — 45 | ns |Vvbp=20V
79 TscF SCK Output Fall Time (Master mode) — 25 ns
80 TscH2poV, |SDO Data Output Valid after |PIC18FXXXX — 50 ns
TscL2poV | SCK Edge PIC18LFXXXX — 100 | ns |Vbp=2.0V
81 TpboV2scH, |SDO Data Output Setup to SCK Edge Tey — ns
TpoV2scL
Note 1: Requires the use of Parameter #73A.

2: Only if Parameter #71A and #72A are used.
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APPENDIX C: CONVERSION
CONSIDERATIONS

This appendix discusses the considerations for
converting from previous versions of a device to the
ones listed in this data sheet. Typically, these changes
are due to the differences in the process technology
used. An example of this type of conversion is from a
PIC16C74A to a PIC16C74B.

Not Applicable

APPENDIX D: MIGRATION FROM
BASELINE TO
ENHANCED DEVICES

This section discusses how to migrate from a Baseline

device (i.e., PIC16C5X) to an Enhanced MCU device
(i.e., PIC18FXXX).

The following are the list of modifications over the
PIC16C5X microcontroller family:

Not Currently Available
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