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PIC18C601/801

TABLE 1-2: PINOUT I/0 DESCRIPTIONS (CONTINUED)

Pin Number
Pin Name PIC18C601 piciscso1 | Fin | Buffer
Type Type
TQFP | PLCC | TQFP | PLCC Description
PORTB is a bi-directional I/O port. PORTB
can be software programmed for internal
weak pull-ups on all inputs.
RBO/INTO 48 60 58 72
RBO 110 TTL Digital I/O.
INTO | ST External interrupt 0.
RB1/INT1 47 59 57 71
RB1 110 TTL Digital I/O.
INT1 | ST External interrupt 1.
RB2/INT2 46 58 56 70
RB2 110 TTL Digital I/O.
INT2 | ST External interrupt 2.
RB3/CCP2 45 57 55 69
RB3 110 TTL Digital I/O.
CCP2 1/0 ST Capture2 input, Compare2 output,
PWM2 output.
RB4 44 56 54 68 1/0 TTL Digital I/0, Interrupt-on-change pin.
RB5 43 55 53 67 1/0 TTL Digital I/O, Interrupt-on-change pin.
RB6 42 54 52 66 /0 TTL Digital I/O, Interrupt-on-change pin.
| ST ICSP programming clock.
RB7 37 48 47 60 110 TTL Digital I/0, Interrupt-on-change pin.
1/0 ST ICSP programming data.
Legend: TTL = TTL compatible input CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels Analog = Analog input
I = Input (0] = Output
P = Power oD = Open Drain (no P diode to VDD)
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PIC18C601/801

REGISTER 4-2: PSPCON REGISTER
U-0 U-0 U-0 U-0 U-0 U-0 W-0 W-0
— — — — — — CMLK1 CMLKO
bit 7 bit 0
bit 7-2 Unimplemented: Read as '0'
bit 1-0 CMLK<1:0>: Combination Lock bits
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

The Combination Lock bits must be set sequentially,
meaning that as soon as Combination Lock bit CMLK1
is set, the second Combination Lock bit CMLKO must be
set on the following instruction cycle. If user waits more
than one machine cycle to set the second bit after set-
ting the first, both bits will automatically be cleared in
hardware and the lock will remain closed. To satisfy this
condition, all interrupts must be disabled before attempt-
ing to unlock the Combination Lock. Once secured reg-
isters are modified, interrupts may be re-enabled.

Each instruction must only modify one combination lock
bit at a time. This means, user code must use the BSF
instruction to set CMLK bits in the PSPCON register.

Note:  The Combination Lock bits are write-only
bits. These bits will always return ‘0’ when

When the Combination Lock is opened, the user will
have three instruction cycles to modify the safety criti-
cal register of choice. After three instruction cycles
have expired, the CMLK bits are cleared, the lock will
close and the user will have to set the CMLK bits again,
in order to open the lock. Since there are only three
instruction cycles allowed after the Combination Lock is
opened, if a subroutine is used to unlock Combination
Lock bits, user code must preload WREG with the
desired value, call unlock subroutine, and write to the
desired safety critical register itself.

Note:  Successive attempts to unlock the Combi-
nation Lock must be separated by at least
three instruction cycles.

read.
EXAMPLE 4-4: COMBINATION UNLOCK SUBROUTINE EXAMPLE CODE
MOVLW 5Ah ; Preload WREG with data to be stored in a safety critical register
BCF INTCON, GIE ; Disable all interrupts
CALL UNLOCK ; Now unlock it

MOVWF OSCCON

; Lock is closed
BSF INTCON, GIE
L]
L]
UNLOCK
BSF PSPCON, CMLK1
BSF PSPCON, CMLKO
RETURN
L]

; Re-enable interrupts

; Write must take place in next instruction cycle
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PIC18C601/801

EXAMPLE 4-5: COMBINATION UNLOCK MACRO EXAMPLE CODE

UNLOCK_N_MODIFY @REG MACRO
BCF INTCON, GIE ; Disable interrupts
BSF PSPCON, CMLK1
BSF PSPCON, CMLKO
MOVWF @REG ; Modify given register
BSF INTCON, GIE ; Enable interrupts
ENDM
MOVLW 5Ah ; Preload WREG for OSCCON register
UNLOCK_N MODIFY OSCCON ; Modify OSCCON
FIGURE 4-7: THE DATA MEMORY MAP FOR PIC18C801/601 (PGRM = 0)
BSR<3:0> Data Memory Map
, 000h
~ 0000b 00h| Access GPR’s ovEh
Bank0 [ — — — — 7 080h
GPR
FFh OFFh
00h 100h
= 0001b
—> Bank 1 GPR
FFh 1FFh
= 0010b 00h 200h
o Bank 2 GPR
FFh 2FFh
- 00h 300h
= 0011b Bank 3 GPR
FFh 3FFh
00h 400h
ﬂ» Bank 4 GPR Access RAM Bank
FFh 4FFh
0oh 500h Access Bank Low 0oh
= 0101b ‘ GPR | _ (GPR's)__ | 7Fh
> Bank 5 FFh SFFh Access Bank High| 80h
(SFR's) FFh
= 0110b Bank 6 When a =0,
- 1110b to hoo Rg;é’,sggh, hoy the BSR is ignored and this
> Bank 14 Access RAM bank is used.
The first 128 bytes are General
Purpose RAM (from Bank 0).
The next 128 bytes are Special
Function Registers (from
EFFh Bank 15).
00h FOOh
= 1111Db Unused
L=211b, pors | Ot F7Eh
FFh| Access SFR’s FEFh Whena=1,
the BSR is used to specify
the RAM location that the
instruction uses.
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PIC18C601/801

5.3 16-bit Mode

The External Memory Interface can operate in 16-bit
mode. The mode selection is not software configurable,
but is programmable via the configuration bits.

The WM<1:0> bits in the MEMCON register determine
three types of connections in 16-bit mode. They are
referred to as:

« 16-bit Byte Write

* 16-bit Word Write

« 16-bit Byte Select

These three different configurations allow the designer
maximum flexibility in using 8-bit and 16-bit memory
devices.

For all 16-bit modes, the Address Latch Enable (ALE)
pin indicates that the address bits A<15:0> are avail-
able on the External Memory Interface bus. Following
the address latch, the output enable signal (OE ) will
enable both bytes of program memory at once to form
a 16-bit instruction word.

In Byte Select mode, JEDEC standard FLASH memo-
ries will require BAO for the byte address line, and one
1/0 line, to select between byte and word mode. The
other 16-bit modes do not need BAO. JEDEC standard
static RAM memories will use the UB or UL signals for
byte selection.

531 16-BIT BYTE WRITE MODE

Figure 5-5 shows an example of 16-bit Byte Write
mode for the PIC18C601/801.

FIGURE 5-5: 16-BIT BYTE WRITE MODE EXAMPLE
D<7:0> N
PIC18C801 (MSB) (LSB)
AD<15:8> (€= ¥ 373 A<19:0> ) A<x:0> »| A<x:0>
D<15:8> D<7:0>
@ D<7:0> G==fp| D<7:0>
CE CE
AD<T7:0> < P| 373 OE WR® OE _WRW
ALE
A<19:16> —lp
Cs1
OE
WRH
WRL
Note 1: This signal only applies to Table Writes. See Section 6.0, Table Reads and Writes.
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PIC18C601/801

6.1 Control Registers

Several control registers are used in conjunction with
the TBLRD and TBLWT instructions. These include:

» TABLAT register

* TBLPTR registers

6.1.1 TABLAT - TABLE LATCH REGISTER

The Table Latch (TABLAT) is an 8-bit register mapped
into the SFR space. The Table Latch is used to hold
8-bit data during data transfers between program mem-
ory and data memory.

6.1.2 TBLPTR - TABLE POINTER
REGISTER

The Table Pointer (TBLPTR) addresses a byte within
the program memory. The TBLPTR is comprised of
three SFR registers (Table Pointer Upper byte, High
byte and Low byte). These three registers
(TBLPTRU:TBLPTRH:TBLPTRL) join to form a 21-bit
wide pointer. The 21-bits allow the device to address up
to 2 Mbytes of program memory space.

The table pointer TBLPTR is used by the TBLRD and
TBLWRT instructions. These instructions can update
the TBLPTR in one of four ways, based on the table
operation. These operations are shown in Table 6-1.
These operations on the TBLPTR only affect the low
order 21-bits.

TABLE 6-1: TABLE POINTER OPERATIONS WITH TBLRD AND TBLWT INSTRUCTIONS
Example Operation on Table Pointer
TBLRD* ) "
TBLWT* TBLPTR is not modified
TBLRD*+ TBLPTR is incremented after the read/write
TBLWT*+
TBLRD* - TBLPTR is decremented after the read/write
TBLWT* -
TBLRD+x TBLPTR is incremented before the read/write
TBLWT+*

DS39541B-page 74

Advance Information

© 2001-2013 Microchip Technology Inc.



PIC18C601/801

6.3.4 16-BIT EXTERNAL TABLE WRITE

(BYTE SELECT MODE)

This mode allows Table Writes to word-wide external
memories that have byte selection capabilities. This
generally includes word-wide FLASH devices and
word-wide static RAM devices.

During a TBLWT cycle, the TABLAT data is presented
on the upper and lower byte of the AD<15:0> bus.
The WRH line is strobed for each write cycle and the

FIGURE 6-10:

WRL line is unused. The BAO or UB or UL lines are
used to select the byte to be written, based on the LSb
of the TBLPTR.

JEDEC standard flash memories will require a 1/0O port
line to become a BYTE/WORD input signal and will
use the BAO signal as a byte address. JEDEC stan-
dard static RAM memories will use the UB or UL sig-
nals to select the byte.

Figure 6-10 shows the timing associated with this mode.

TBLWT EXTERNAL INTERFACE TIMING (16-BIT BYTE SELECT MODE)

Q1 Q1

QZ‘ Q3‘ Q4 Ql‘ QZ‘ Q3‘Q4

QZ‘Q3‘Q4

|
02‘03‘@1‘
\

Q1 Q1 Q1

QZ‘Q3‘Q4

Q2‘Q3‘Q4

A<19:16> Oh

o
=3
T

Ch

AD<15:0> SAAAN, 000Dh | 6FF4h

CF33h 5656h

I T

3AACh 000Ch

\ \

[

|
| | | |
BAO | | | | E—
l | | | \ \
ALE [ o\ L\ L LS |
_ I | | | \ \
O | / \ { | S— S |
___ | | | | | \
WRH ' L | | ]
WRL 711 ' | [ | \ \
| | '/—\ | \ \
uB _, | | . ‘ ‘
T 1 | I [ [
B | ! | | | / ]
| ! | | | \ \
Memory | Opcode Fetch | Opcode Fetch | TBLWT56h | Opcode Fetch | Opcode Fetch | TBLWT 92h |
Cycle
4 '™ tBLWT*+  'mMOvwr TABLAT| to199E66h |  TBLWT* | MOVLWSSh | to 199E67h |
| from007554h | from 007556h | | from007558h | from 00755Ah |
Instruction
Execution | INST(PC-2) | TBLWT*+ Cycle1 | TBLWT*+ Cycle2| ~ MOVWF | TBLWT* Cyclel | TBLWT* Cycle2 |
| | \
| | |
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PIC18C601/801

REGISTER 8-3:

bit 7

bit 6

bit 5
bit 4

bit 3

bit 2
bit 1

bit 0

INTCON3 REGISTER

R/W-1 R/W-1 U-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0
INT2IP INT1IP = INT2IE INT1IE = INT2IF INT1IF
bit 7 bit 0

INT2IP: INT2 External Interrupt Priority bit
1 = High priority

0 = Low priority

INT1IP: INT1 External Interrupt Priority bit
1 = High priority

0 = Low priority

Unimplemented: Read as '0’

INT2IE: INT2 External Interrupt Enable bit
1 = Enables the INT2 external interrupt

0 = Disables the INT2 external interrupt
INT1IE: INT1 External Interrupt Enable bit
1 = Enables the INT1 external interrupt

0 = Disables the INT1 external interrupt
Unimplemented: Read as '0’

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

INT1IF: INT1 External Interrupt Flag bit

1 = The INT1 external interrupt occurred (must be cleared in software)
0 = The INT1 external interrupt did not occur

Legend:
R = Readable bit W = Writable bit
- n =Value at POR 1’ = Bitis set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

X = Bit is unknown

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

allows software polling.

© 2001-2013 Microchip Technology Inc.
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PIC18C601/801

REGISTER 8-5:

bit 7
bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

PIR1 REGISTER

U-0 R/W-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
— ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF
bit 7 bit 0
Unimplemented: Read as '0’
ADIF: A/D Converter Interrupt Flag bit
1 = An A/D conversion completed
(must be cleared in software)
0 = The A/D conversion is not complete
RCIF: USART Receive Interrupt Flag bit
1 = The USART receive buffer, RCREG, is full
(cleared when RCREG is read)
0 = The USART receive buffer is empty
TXIF: USART Transmit Interrupt Flag bit
1 = The USART transmit buffer, TXREG, is empty
(cleared when TXREG is written)
0 = The USART transmit buffer is full
SSPIF: Master Synchronous Serial Port Interrupt Flag bit
1 = The transmission/reception is complete
(must be cleared in software)
0 = Waiting to transmit/receive
CCP1IF: CCP1 Interrupt Flag bit
Capture mode:
1 = A TMR1 register capture occurred
(must be cleared in software)
0 = No TMR1 register capture occurred
Compare mode:
1 = A TMR1 register compare match occurred
(must be cleared in software)
0 = No TMR1 register compare match occurred
PWM mode:
Unused in this mode
TMR2IF: TMR2 to PR2 Match Interrupt Flag bit
1 = TMR2 to PR2 match occurred
(must be cleared in software)
0 = No TMR2 to PR2 match occurred
TMR1IF: TMR1 Overflow Interrupt Flag bit
1 = TMR1 register overflowed
(must be cleared in software)
0 = TMR1 register did not overflow
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR "1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown

© 2001-2013 Microchip Technology Inc. Advance Information
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FIGURE 9-8: PORTD BLOCK DIAGRAM IN SYSTEM BUS MODE
Q D
EN
RD PORTD {>c —‘
/A
RD LATD -
Data Bus D Q Port o I~ /O pin
ces], X
WR LATD
or Kl
PORTD Data Latch

System Bus
Control

WR TRISD

+— D Q¢

Bus Enable

CK

TRIS Latch

RD TRISD

Data/TRIS Out

Drive Bus

— 7 TTL
Input
Buffer

Instruction Register

Instruction Read

Note 1: 1/O pins have protection diodes to VbD and Vss.
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PIC18C601/801

14.5.3 SETUP FOR PWM OPERATION 3.
. . TRISC<2> bit.
The following steps should be taken when configuring 4
the CCP module for PWM operation: by writing to T2CON.
1. Set the PWM period by writing to the PR2 5

register.

2. Set the PWM duty cycle by writing to the

CCPRL1L register and CCP1CON<5:4> bhits.

TABLE 14-4: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS AT 25 MHz

Make the CCP1 pin an output by clearing the
Set the TMR2 prescale value and enable Timer2

Configure the CCP1 module for PWM operation.

PWM Frequency 153 kHz | 6.10kHz | 24.41 kHz | 97.66kHz | 195.31 kHz | 260.42 kHz
Timer Prescaler (1, 4, 16) 16 4 1 1 1 1
PR2 Value OFFh FFh FFh 3Fh 1Fh 17h
Maximum Resolution (bits) 10 10 10 8 7 6.6
TABLE 14-5. REGISTERS ASSOCIATED WITH PWM AND TIMER2
Value on Value on
Name Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit1 Bit 0 POR, all other
BOR RESETS
INTCON GIE/ PEIE/ TMROIE INTOIE RBIE TMROIF INTOIF RBIF 0000 000x | 0000 000u
GIEH GIEL
PIR1 — ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF | -000 0000 | -000 0000
PIE1 — ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE | -000 0000 | -000 0000
IPR1 — ADIP RCIP TXIP SSPIP CCP1IP | TMR2IP | TMR1IP | -000 0000 | -000 0000
TRISC |PORTC Data Direction Register 1111 1111 (1111 1111
TMR2 |Timer2 Module’s Register 0000 0000 [ 0000 0000
PR2 Timer2 Module’s Period Register 1111 1111 (1111 1111
T2CON — [Toutps3][TouTPs2|TOUTPS1] TOUTPSO [TMR20N [ T2CKPS1] T2CKPSO | -000 0000 | -000 0000
CCPR1L |Capture/Compare/PWM Registerl (LSB) XXXX XXXX |uuuu uuuu
CCPR1H |Capture/Compare/PWM Registerl (MSB) XXXX XXXX |uuuu uuuu
ccpicoN| — [ — [ pciBl | DC1BO | CCPIM3 [CCPIM2 [ CCPIML [ CCPIMO | --00 0000 | --00 0000
CCPR2L |Capture/Compare/PWM Register2 (LSB) XXXX XXXX |uuuu uuuu
CCPR2H |Capture/Compare/PWM Register2 (MSB) XXXX XXXX |uuuu uuuu
CCP2CON — — DC2B1 DC2B0 CCP2M3 |CCP2M2 | CCP2M1 | CCP2MO | --00 0000 | --00 0000
PIR2 — — — — BCLIF LVDIF TMRS3IF CCP2IF | ---- 0000 [ ---- 0000
PIE2 — — — — BCLIE LVDIE TMR3IE | CCP2IE | ---- 0000 |---- 0000
IPR2 — — — — BCLIP LVDIP TMR3IP | CCP2IP | ---- 0000 |---- 0000
Legend: x =unknown, u = unchanged, — = unimplemented, read as '0'. Shaded cells are not used by PWM and Timer2.
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15.3.3 MASTER MODE

The master can initiate the data transfer at any time
because it controls the SCK. The master determines
when the slave is to broadcast data by the software
protocol.

In Master mode, the data is transmitted/received as
soon as the SSPBUF register is written to. If the SPI is
only going to receive, the SDO output could be dis-
abled (programmed as an input). The SSPSR register
will continue to shift in the signal present on the SDI pin
at the programmed clock rate. As each byte is
received, it will be loaded into the SSPBUF register as
a normal received byte (interrupts and status bits
appropriately set). This could be useful in receiver
applications as a “line activity monitor” mode.

FIGURE 15-2:

The clock polarity is selected by appropriately program-
ming the CKP bit (SSPCONL register). This, then,
would give waveforms for SPlI communication as
shown in Figure 15-2, Figure 15-4, and Figure 15-5,
where the MSb is transmitted first. In Master mode, the
SPI clock rate (bit rate) is user programmable to be one
of the following:

» Fosc/4 (or Tcy)

» FOsc/16 (or 4 « Tcy)
* Fosc/64 (or 16 « Tcy)
» Timer2 output/2

This allows a maximum data rate (at 25 MHz) of 6.25
Mbps.

Figure 15-2 shows the waveforms for Master mode.
When the CKE bit is set, the SDO data is valid before
there is a clock edge on SCK. The change of the input
sample is shown based on the state of the SMP bit. The
time when the SSPBUF is loaded with the received
data is shown.

SPI MODE WAVEFORM (MASTER MODE)

Write to

SSPBUF l

SCK
(CKP=0
CKE=0) —|

SCK
(CKP=1
CKE = 0)

\
oy I
\

Sy
T

scK
(CKP=1
CKE =1)

=

g
—

L

4 Clock
Modes

bit6 1>< bits

|
SDO > bit7
|

(CKE =0)

|
SDO bit7 bité ' X bits

(CKE = 1) ‘

(SMP =0) I bitz | | |

AR R N N

input M S S

Sample f
(SMP = 1) ‘

SSPIF

SSPSR to
SSPBUF

L Next Q4 Cycle
after Q24
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15.3.6

In Master mode, all module clocks are halted, and the
transmission/reception will remain in that state until the
device wakes from SLEEP. After the device returns to
normal mode, the module will continue to transmit/
receive data.

SLEEP OPERATION

In Slave mode, the SPI transmit/receive shift register
operates asynchronously to the device. This allows the
device to be placed in SLEEP mode, and data to be
shifted into the SPI transmit/receive shift register.
When all eight bits have been received, the MSSP
interrupt flag bit will be set and, if enabled, will wake the
device from SLEEP.

15.3.7 EFFECTS OF A RESET

A RESET disables the MSSP module and terminates
the current transfer.

15.3.8 BUS MODE COMPATIBILITY

Table 15-1 shows the compatibility between the stan-
dard SPI modes and the states of the CKP and CKE
control bits.

TABLE 15-1: SPIBUS MODES
Standard SPI Mode Control Bits State
Terminology CKP CKE
0,0 0 1
0,1 0 0
1,0 1 1
1,1 1 0

There is also a SMP bit that controls when the data will
be sampled.

TABLE 15-2: REGISTERS ASSOCIATED WITH SPI OPERATION
Value on | Value on
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR RESETS
INTCON GIE/ PEIE/ | TMROIE | INTOIE | RBIE | TMROIF | INTOIF RBIF | 0000 000x | 0000 000u

GIEH GIEL
PIR1 — ADIF | RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMRLIF | -000 0000 | -000 0000
PIE1 — ADIE | RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMRLIE | -000 0000 |-000 0000
IPR1 — ADIP | RCIP | TXIP | SSPIP | CCP1IP | TMR2IP | TMRLIP | -000 0000 | -000 0000
TRISC |PORTC Data Direction Register 1111 1111 (1111 1111
SSPBUF |Synchronous Serial Port Receive Buffer/Transmit Register XXXX XKXXX [Uuuu uuuu
SSPCON | WCOL [SSPOV| SSPEN | CKP [SSPM3| SSPM2 | SSPM1 [ SSPMO | 0000 0000|0000 0000
TRISA — PORTA Data Direction Register --11 1111 --11 1111
SSPSTAT| swmpP CKE | D/A ’ P S | RIW ’ UA ‘ BF | 0000 0000|0000 0000
Legend: x = unknown, u = unchanged, - = unimplemented, read as '0".

Shaded cells are not used by the MSSP in SPI mode.
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PIC18C601/801

15.4.2 GENERAL CALL ADDRESS
SUPPORT

The addressing procedure for the I1°C bus is such that
the first byte after the START condition usually deter-
mines which device will be the slave addressed by the
master. The exception is the general call address,
which can address all devices. When this address is
used, all devices should, in theory, respond with an
Acknowledge.

The general call address is one of eight addresses
reserved for specific purposes by the I2C protocol. It
consists of all 0's with R/W = 0.

The general call address is recognized (enabled) when
the General Call Enable (GCEN) bit is set (SSPCON2
register). Following a START bit detect, eight bits are
shifted into the SSPSR and the address is compared
against the SSPADD. Itis also compared to the general
call address and fixed in hardware.

If the general call address matches, the SSPSR is
transferred to the SSPBUF, the BF bit is set (eighth bit),

and on the falling edge of the ninth bit (ACK bit), the
SSPIF interrupt flag bit is set.

When the interrupt is serviced, the source for the inter-
rupt can be checked by reading the contents of the
SSPBUF. The value can be used to determine if the
address was device specific or a general call address.

In 10-bit mode, the SSPADD is required to be updated
for the second half of the address to match, and the UA
bit is set (SSPSTAT register). If the general call address
is sampled when the GCEN bit is set and while the
slave is configured in 10-bit address mode, then the
second half of the address is not necessary. The UA bit
will not be set, and the slave will begin receiving data
after the Acknowledge (Figure 15-9).

FIGURE 15-9: SLAVE MODE GENERAL CALL ADDRESS SEQUENCE (7 OR 10-BIT ADDRESS)
Address is compared to General Call Address
l after ACK, set interrupt
- RW =0 Receiving Data ACK
SDA ﬁl\ : General Call Address mmmmmm DO
scL —
SSPIF
BF ,—| ﬁ
I — Cleared in software
SSPBUF is read
SSPOV o
GCEN Eh
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TABLE 20-2: PIC18C601/801 INSTRUCTION SET (CONTINUED)
Mnemonic o 16-Bit Instruction Word Status
! Description Cycles Notes
Operands MSb LSb Affected

CONTROL OPERATIONS
BC n Branch if Carry 1(2) 1110 0010 nnnn nnnn [None
BN n Branch if Negative 1(2) 1110 0110 nnnn nnnn [None
BNC n Branch if Not Carry 1(2) 1110 0011 nnnn nnnn [None
BNN n Branch if Not Negative 1(2) 1110 0111 nnnn nnnn [None
BNOV n Branch if Not Overflow 1(2) 1110 0101 nnnn nnnn [None
BNz n Branch if Not Zero 2 1110 0001 nnnn nnnn [None
BOV n Branch if Overflow 1(2) 1110 0100 nnnn nnnn [None
BRA n Branch Unconditionally 1(2) 1101 Onnn nnnn nnnn [None
Bz n Branch if Zero 1(2) 1110 0000 nnnn nnnn [None
CALL n,s Call subroutinelst word 2 1110 110s kkkk kkkk [None

2nd word 1111 kkkk kkkk kkkk |
CLRWDT — Clear Watchdog Timer 1 0000 0000 0000 0100 |TO, PD
DAW — Decimal Adjust WREG 1 0000 0000 0000 0111 |C
GOTO n Go to addresslst word 2 1110 1111 kkkk kkkk [None

2nd word 1111 kkkk kkkk kkkk
NOP — No Operation 1 0000 0000 0000 0000 |[None
NOP — No Operation (Note 4) 1 1111 xxxx xxxx xxxx |None
POP — Pop top of return stack (TOS) 1 0000 0000 0000 0110 |None
PUSH — Push top of return stack (TOS) |1 0000 0000 0000 0101 [None
RCALL n Relative Call 2 1101 1nnn nnnn nnnn |[None
RESET Software device RESET 1 0000 0000 1111 1111 (Al
RETFIE s Return from interrupt enable 2 0000 0000 0001 000s |GIE/GIEH,

PEIE/GIEL

RETLW  k Return with literal in WREG 2 0000 1100 kkkk kkkk [None
RETURN s Return from Subroutine 2 0000 0000 0001 001s |None
SLEEP — Go into Standby mode 1 0000 0000 0000 0011 |TO,PD
Note 1: When a PORT register is modified as a function of itself (e.g., MOVF PORTB, 1, 0),the value used will be that value

present on the pins themselves. For example, if the data latch is '1' for a pin configured as input and is driven low by an
external device, the data will be written back with a '0'".

If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be cleared if
assigned.

If Program Counter (PC) is modified, or a conditional test is true, the instruction requires two cycles. The second cycle
is executed as a NOP.

Some instructions are 2-word instructions. The second word of these instructions will be executed as a NOP, unless the
first word of the instruction retrieves the information embedded in these 16-bits. This ensures that all program memory
locations have a valid instruction.

If the table write starts the write cycle to internal memory, the write will continue until terminated.

Microchip’s MPASM™ Assembler automatically defaults destination bit 'd’ to '1’, while access bit 'a’ defaults to '1’ or '0’,
according to address of register being used.
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20.1 Instruction Set

ADDLW ADD literal to WREG ADDWF ADD WREG to f
Syntax: [label ] ADDLW Syntax: [label ] ADDWF  f[,d [,a]]
Operands: 0<k<255 Operands: 0<f<255
Operation: (WREG) + k - WREG de [8’11
ae ,
Status Affected:  N,0V, C, DC, Z . .1
) Operation: (WREG) + (f) > dest
Encoding: | 0000 ‘ 1111 ‘ kkkk ‘ kkkk |
- Status Affected:  N,0V, C, DC, Z
Description: The contents of WREG are added to .
the 8-bit literal 'k’ and the result is Encoding: | ooio | 0lda ‘ tEEf ‘ fEEf |
placed in WREG. Description: Add WREG to register 'f'. If 'd" is 0,
Words: 1 the result is stored in WREG. If 'd' is
) 1, theresultis stored back in register
Cycles: 1 ' (default). If '@’ is 0, the Access
Q Cycle Activity: Bank will be selected. If'a’is 1, the
Q1 Q2 Q3 Q4 Bank will be selected as perthe BSR
Decode Read Process Write to value.
literal 'k’ Data WREG Words: 1
e | Cycles: 1
xample: ADDLW  15h
Before | ) Q Cycle Activity:
efore Instruction
WREG = 10h QL Q2 Q3 Q4
N = 9 Decode Read Process Write to
ov - 5 register 'f' Data destination
C = 2
SC f Z Example: ADDWF REG, W
After | . Before Instruction
er Instruction WREG <= 17h
WREG = 25h REG = 0C2h
N = 0 N = ?
ov = 0 ov = 2
c = 0 c = 2
DC = 0 DC - -
z =0 z = 2
After Instruction
WREG = 0D%h
REG = 0C2h
N = 1
ov = 0
c = 0
DC = 0
z = 0
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MULLW Multiply Literal with WREG MULWF Multiply WREG with f
Syntax: [label] MULLW k Syntax: [label] MULWF f[a]
Operands: 0<k<255 Operands: 0<f<255
Operation: (WREG) x k — PRODH:PRODL ae[01]
Status Affected:  None Operation: (WREG) x (f) > PRODH:PRODL
Encoding: | 0000 | 1101 ‘ kkkk ‘ Kkkkk | Status Affected:  None
Description: An unsigned multiplication is Encoding: | 0000 | ooia | £ref | feff |
carried out between the contents Description: An unsigned multiplication is
of WREG and the 8-bit literal 'k'. carried out between the contents
The 16-bit result is placed in of WREG and the register file
PRODH:PRODL register pair. location 'f'. The 16-bit result is
PRODH contains the high byte. stored in the PRODH:PRODL
WREG is unchanged. register pair. PRODH contains
None of the status flags are the high byte.
affected. Both WREG and 'f' are
Note that neither overflow nor unchanged.
carry is possible in this operation. None of the status flags are
A zero result is possible but not affected.
detected. Note that neither overflow nor
Words: 1 carry is possible in this operation.
A zero result is possible but not
Cycles: 1 detected. If'a’is 0, the Access
Q Cycle Activity: Bank will be selected, overriding
Q1 Q2 Q3 Q4 the BSR value. If'a’is 1, the
Decode Read Process Write Bank will be selected as per the
literal 'k’ Data registers BSR value.
PRODH: Words: 1
PRODL
Cycles: 1
Example: MULLW  C4h Q Cycle Activity:
. 1 2 4
Before Instruction Q Q Q3 Q
WREG - OE2h Decode Read 3 Process erte
PRODH = 9 register 'f Data reg|ster§
PRODL - 5 PRODH:
PRODL
After Instruction
WREG = OE2h
PRODH = 0ADh Example: MULWE  REG
PRODL = 08h Before Instruction
WREG = 0C4h
REG = 0BS5h
PRODH = 2
PRODL = 2
After Instruction
WREG = 0C4h
REG = 0BS5h
PRODH = 8Ah
PRODL = 94h
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RETFIE Return from Interrupt RETLW Return Literal to WREG
Syntax: [label] RETFIE [s] Syntax: [label] RETLW k
Operands: s € [0,1] Operands: 0<k<255
Operation: (TOS) —» PC, Operation: k—> W,
1 — GIE/GIEH or PEIE/GIEL, (TOS) - PC,
ifs=1 PCLATU, PCLATH are unchanged
(WS) - WREG, Status Affected:  None
(STATUSS) — STATUS, .
(BSRS) —> BSR, Encoding: ‘ 0000 ‘ 1100 | kkkk | kkkk ‘
PCLATU, PCLATH are unchanged. Description: W is loaded with the eight-bit literal
Status Affected:  None 'k'. The program counter is loaded
- from the top of the stack (the return
Encoding: ‘ 0000 | 0000 | 0001 | 000s ‘ address). The high address latch
Description: Return from Interrupt. Stack is (PCLATH) remains unchanged.
popped and Top-of-Stack (TOS) is Words: 1
loaded into the PC. Interrupts are ’
enabled by setting the either the Cycles: 2
high or low priority global interrupt Q Cycle Activity:
enable bit. If’s’ = 1, the contents Q1 Q2 Q3 Q4
of the shadow registers WS, Decode Read Process |Pop PC from
STATUSS and BSRS are loaded literal 'k’ Data [stack, write to
into their corresponding registers, WREG
WREG, STATUS and BSR. If No No No No
's’ =0, no update of these operation | operation | operation | operation
registers occurs (default).
Words: 1 Example:
Cycles: 2
. CALL TABLE ; WREG contains table
Q Cycle Activity: offset value
Q1 Q2 Q3 Q4 ;  WREG now has
Decode No No Pop PC i table value
operation operation from stack :
Set GIEH or TABLE
GIEL ADDWF PCL  ; WREG = offset
RETLW kO ; Begin table
No No No No RETLW k1 .
operation operation operation operation . !
Example: RETFIE 1 RETLW kn ; End of table
After Interrupt
PC =  TOS Before Instruction
WREG = WS WREG = 07h
BSR = BSRS After Instruction
STATUS = STATUSS WREG = value of kn
GIE/GIEH, PEIE/GIEL = 1
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TBLRD Table Read TBLRD (Cont.)
Syntax: [label]  TBLRD (*; *+; *-; +¥) Example 1: TBLRD *+ ;
Operands: None Before Instruction
Operation: if TBLRD *, TABLAT - 55h
Prog Mem (TBLPTR)) - TABLAT; TBLPTR = 00A3S6h
(Prog ' MEMORY(00A356h) =  34h
TBLPTR - No Change; .
if TBLRD *+ After Instruction
(Prog Mem (TBLPTR)) — TABLAT; TABLAT = 34n A
(TBLPTR) +1 —> TBLPTR; TBLPTR = 00Ass?
if TBLRD *-, Example 2: TBLRD +% ;
(Prog Mem (TBLPTR)) — TABLAT; Before Instruction
(TBLPTR) -1 —» TBLPTR; TABLAT = 0AAh
if TBLRD +*, TBLPTR = 01A357h
(TBLPTR) +1 — TBLPTR; MEMORY(01A357h) = 12h
(Prog Mem (TBLPTR)) — TABLAT; MEMORY(01A358h) = 34h
Status Affected: None After Instruction
Encoding: 0000 0000 0000 10 TABLAT = 34n
ncoding: o TBLPTR = 01A358h
nn=0 *
=1 *4
=2 *-
:3 + |
Description: This instruction is used to read the con-
tents of Program Memory (P.M.). To
address the program memory, a pointer
called Table Pointer (TBLPTR) is used.
The TBLPTR (a 21-bit pointer) points to
each byte in the program memory.
TBLPTR has a 2 Mbyte address range.
TBLPTR[0] = 0: Least Significant
Byte of Program
Memory Word
TBLPTR[0] = 1: Most Significant
Byte of Program
Memory Word
The TBLRD 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
Program TABLAT)
Memory)
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FIGURE 22-11:

TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

| |
TOCKI M
|

- 47 > < 48 —»
TMRO or |
TMR1 |
Note: Refer to Figure 22-4 for load conditions. 1
TABLE 22-10: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS
Pilr:m Symbol Characteristic Min Max |Units Conditions
40 TtOH TOCKI High Pulse Width | No Prescaler 0.5Tcy + 20 — ns
With Prescaler 10 — ns ﬂ
41 |ToL TOCKI Low Pulse Width | No Prescaler 0.5Tcy + 20 — [ ns DO \
With Prescaler 10 — /n$\
42 TtOP TOCKI Period No Prescaler Tcy + 10 — \/r{s
With Prescaler Greater of: f — \is b= prescale value
20 ns or Icy + \O 1,2, 4,.., 256)
N
45 TtlH T1CKI | Synchronous, no prescaler @3‘&@@3@ \ ( — ns
High  [synchronous, |PIC18C601/801< Ntee. \ 1 — [ ns
Time | with prescaler |piC18LC601/801 25 — | ns
Asynchronous PIC@@ﬁpl\(éhl 490 — ns
(PLCT8LTEOYE0L 50 — | ns
46 TtlL T1CKI | Synchronous, noprescalel 0.5Tcy + 5 — ns
Low Synch@\ws PIC18C602/801 10 — |'ns
Time | withprescaler | picher C601/801 25 — | ns
0 roWPI/CBCGOUSOl 30 — I'ns
N\ PIC18LC601/801 TBD TBD | ns
47 Tt1P p):lk& Wous Greater of: — ns |N=prescale value
i L 20 nsorIcy + 40 1,2,4,8)
O rio N
/> Asynchronous 60 — ns
\Eﬁ\ T1CKI oscillator input frequency range DC 50 kHz
48 Tok&2tmrl Delay from external T1CKI clock edge to 2Tosc 7Tosc | —
timer increment
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FIGURE 22-15: EXAMPLE SPI SLAVE MODE TIMING (CKE = 0)
ss i «
‘ ) .
=70~ .
SCK / y X
(CKP =0) mkgga:

SCK
(CKP

SDO

SDI

71— - 72— — -

Ty

Note: Refer to Figure 22-4 for load conditions.

LSb In

7

TABLE 22-14: EXAMPLE SPI MODE REQUIREMENTS (SLAVE MODE TIMING (CKE = 0))

PaNrsm Symbol Characteristic Min Max | Units | Conditions
70 |TssL2scH, |SSL to SCKL or SCK? input Tev — | ns (\
TssL2scL
71 TscH SCK input high time Continuous 1.25Tcy + 30 R A
71A (Slave mode) Single Byte 40 s | (Nbte)
72 |TscL SCK input low time Continuous 1.25Tcrw30 |\ L ns
72A (Slave mode) Single Byte 49\ ns™T(Note 1)
73 TdiV2scH, | Setup time of SDI data input to SCK edge 10 \) ns
TdiV2scL
73A TB2B Last clock edge of Bytel to the 1st clocg,e\dég &B?@E\J\\éTc\ A2 | — ns |(Note 2)
74 TscH2diL, |Hold time of SDI data input IO?K\EX e 0 — ns
TscL2diL N N
75 TdoR SDO data output rise tim \1@&&0\1\(851) — 25 ns
N INI8L$601/801 45 | ns
76 | TdoF SDO data guthut YalNime \ — 25 | ns
77 |TssH2doz |SS7 taSQoGutputhi-mpedancs 10 50 | ns
78 |TscR u)‘p\t:{\tr/% PIC18C601/801 — 25 | ns
mf mied PIC18LC601/801 45 | ns
79 TseF ™\ éc/gzegmt\falhfne (Master mode) — 25 | ns
80 E@;g \Slggda\ta%utputvalid after SCK | PIC18C601/801 —_ 50 | ns
ctzd e PIC18LC601/801 100 ns
83 Tsc)gZigH, SS 1 after SCK edge 15Tcy +40 | — ns
TscL2ssH

Note 1: Requires the use of parameter # 73A.
2: Only if parameter #s 71A and 72A are used.
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