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PIC16F/7X

2.5 Indirect Addressing, INDF and FSR EXAMPLE 2-2: INDIRECT ADDRESSING
Registers MOVLW  0x20 ;initialize pointer
MOVWF  FSR ;to RAM
The INDF register is not a physical register. Addressing NEXT CLRF INDF ;clear INDF register
the INDF register will cause indirect addressing. INCF FSR,F ;inc pointer
Indirect addressing is possible by using the INDF reg- BIFSS FSR, 4 ;all done?
. . . . . GOTO NEXT ;no clear next
ister. Any instruction using the INDF register actually CONTINUE
accesses the regi_ster pointed to by _the F?Ie Se!ect Reg- ;yes continue
ister, FSR. Reading the INDF register itself indirectly
(FSR ="0") will read 00h. Writing to the INDF register
indirectly results in a no operation (although status bits
may be affected). An effective 9-bit address is obtained
by concatenating the 8-bit FSR register and the IRP bit
(STATUS<7>), as shown in Figure 2-5.
A simple program to clear RAM locations 20h-2Fh
using indirect addressing is shown in Example 2-2.
FIGURE 2-5: DIRECT/INDIRECT ADDRESSING
Direct Addressing Indirect Addressing
RP1:RPO 6 From Opcode 0 IRP 7 FSR Register 0
\ v J N\ v A v J
Bank Select Location Select Bank Select Location Select
- > 00 01 10 11 </
00h 80h 100h 180h
Data
Memory®
7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3
Note 1: For register file map detail, see Figure 2-2.
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4.6 Parallel Slave Port

The Parallel Slave Port (PSP) is not implemented on
the PIC16F73 or PIC16F76.

PORTD operates as an 8-bit wide Parallel Slave Port,
or Microprocessor Port, when control bit PSPMODE
(TRISE<4>) is set. In Slave mode, it is asynchronously
readable and writable by an external system using the
read control input pin REO/RD, the write control input
pin REI/WR, and the chip select control input pin
RE2/CS.

The PSP can directly interface to an 8-bit micro-
processor data bus. The external microprocessor can
read or write the PORTD latch as an 8-bit latch. Setting
bit PSPMODE enables port pin REO/RD to be the RD
input, RE1/WR to be the WR input and RE2/CS to be
the CS (chip select) input. For this functionality, the cor-
responding data direction bits of the TRISE register
(TRISE<2:0>) must be configured as inputs (i.e., set).
The A/D port configuration bits PCFG3:PCFGO
(ADCON1<3:0>) must be set to configure pins
REZ2:REO as digital 1/0.

There are actually two 8-bit latches, one for data output
(external reads) and one for data input (external
writes). The firmware writes 8-bit data to the PORTD
output data latch and reads data from the PORTD input
data latch (note that they have the same address). In
this mode, the TRISD register is ignored, since the
external device is controlling the direction of data flow.

An external write to the PSP occurs when the CS and
WR lines are both detected low. Firmware can read the
actual data on the PORTD pins during this time. When
either the CS or WR lines become high (level trig-
gered), the data on the PORTD pins is latched, and the
Input Buffer Full (IBF) status flag bit (TRISE<7>) and
interrupt flag bit PSPIF (PIR1<7>) are set on the Q4
clock cycle, following the next Q2 cycle to signal the
write is complete (Figure 4-9). Firmware clears the IBF
flag by reading the latched PORTD data, and clears the
PSPIF bit.

The Input Buffer Overflow (IBOV) status flag bit
(TRISE<5>) is set if an external write to the PSP occurs
while the IBF flag is set from a previous external write.
The previous PORTD data is overwritten with the new
data. IBOV is cleared by reading PORTD and clearing
IBOV.

A read from the PSP occurs when both the CS and RD
lines are detected low. The data in the PORTD output
latch is output to the PORTD pins. The Output Buffer
Full (OBF) status flag bit (TRISE<6>) is cleared imme-
diately (Figure 4-10), indicating that the PORTD latch is
being read, or has been read by the external bus. If
firmware writes new data to the output latch during this
time, it is immediately output to the PORTD pins, but
OBF will remain cleared.

When either the CS or RD pins are detected high, the
PORTD outputs are disabled, and the interrupt flag bit
PSPIF is set on the Q4 clock cycle following the next
Q2 cycle, indicating that the read is complete. OBF
remains low until firmware writes new data to PORTD.

When not in PSP mode, the IBF and OBF bits are held
clear. Flag bit IBOV remains unchanged. The PSPIF bit
must be cleared by the user in firmware; the interrupt
can be disabled by clearing the interrupt enable bit
PSPIE (PIE1<7>).

FIGURE 4-8: PORTD AND PORTE
BLOCK DIAGRAM
(PARALLEL SLAVE PORT)
r———-"-"-"-=—- - - - = n
Data Bus
S TR ¢
l WR I RDx
| Port CK | pin
| TTL |
I Q
I
RD
I Port
L e — - =
One bit of PORTD
4 Set Interrupt Flag
PSPIF (PIR1<7>)

Note: I/0 pin has protection diodes to VDD and Vss.
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REGISTER 7-1: T2CON: TIMER2 CONTROL REGISTER (ADDRESS 12h)

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— TOUTPS3 | TOUTPS2 | TOUTPS1 ‘ TOUTPSO ’TMRZON ‘T2CKPSl T2CKPSO
bit 7 bit 0
bit 7 Unimplemented: Read as ‘0’
bit 6-3 TOUTPS3:TOUTPSO: Timer2 Output Postscale Select bits
0000 = 1:1 Postscale
0001 = 1:2 Postscale
0010 = 1:3 Postscale
1111 = 1:16 Postscale
bit 2 TMR20ON: Timer2 On bit
1 =Timer2is on
0 = Timer2 is off
bit 1-0 T2CKPS1:T2CKPSO0: Timer2 Clock Prescale Select bits
00 = Prescaleris 1
01 = Prescaler is 4
1x = Prescaler is 16
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR reset "1’ = Bitis set '0’ = Bit is cleared X = Bit is unknown
TABLE 7-1: REGISTERS ASSOCIATED WITH TIMER2 AS A TIMER/COUNTER
Value on: | Value on
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR RESETS
0Bh,8Bh, INTCON| GIE PEIE | TMROIE INTE RBIE | TMROIF | INTF RBIF |0000 000x|0000 000u
10Bh, 18Bh
0Ch PIR1 PSPIF® |  ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF |0000 00000000 0000
8Ch PIE1 PSPIE® | ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE (0000 00000000 0000
11h TMR2 |Timer2 Module Register 0000 000010000 0000
12h T2CON — ‘TOUTPS3‘TOUTPSZ‘TOUTPSl‘TOUTPSO‘TMRZON‘TZCKPS:L‘TZCKPSO -000 0000|-000 0000
92h PR2 Timer2 Period Register 1111 1111/1111 1111
Legend: x =unknown, u = unchanged, - = unimplemented, read as '0'. Shaded cells are not used by the Timer2 module.

Note 1: Bits PSPIE and PSPIF are reserved on the PIC16F73/76; always maintain these bits clear.
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8.5.3

SETUP FOR PWM OPERATION

The following steps should be taken when configuring
the CCP module for PWM operation:
1. Setthe PWM period by writing to the PR2 register.

2. Set the PWM duty cycle by writing to the
CCPRLL register and CCP1CON<5:4> bits.

3. Make the CCP1 pin an output by clearing the
TRISC<2> hit.

4. Setthe TMR2 prescale value and enable Timer2

by writing to T2CON.

5. Configure the CCP1 module for PWM operation.

TABLE 8-4: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS (Fosc = 20 MHz)
PWM Frequency 1.22 kHz 4.88 kHz 19.53 kHz 78.12 kHz 156.3 kHz | 208.3 kHz
Timer Prescale (1, 4, 16) 16 4 1 1 1 1
PR2 Value OxFF OxFF OxFF Ox3F Ox1F 0x17
Maximum Resolution (bits) 10 10 10 8 7 5.5
TABLE 8-5: REGISTERS ASSOCIATED WITH PWM AND TIMER2
Value on: | Value on
Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR RESETS
0Bh,8Bh, [INTCON GIE PEIE | TMROIE | INTE RBIE |TMROIF | INTF RBIF [0000 000x[0000 000u
10Bh,18Bh
0Ch PIR1 PSPIFD|  ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF |0000 0000|{0000 0000
0Dh PIR2 — — — — — — — CCP2IF |---- --- Of---- --- 0
8Ch PIE1 PSPIE®| ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE {0000 0000|0000 0000
8Dh PIE2 — — — — — — — CCP2IE |---- --- 0|---- --- 0
87h TRISC PORTC Data Direction Register 1111 11111111 1111
11h TMR2 Timer2 Module Register 0000 0000|0000 0000
92h PR2 Timer2 Module Period Register 1111 1111(1111 1111
12h T2CON — | TouTPS3|TOUTPS2|TOUTPS1| TOUTPSO| TMR2ON| T2CKPS1|T2CKPSO| - 000 0000]-000 0000
15h CCPR1L |Capture/Compare/PWM Registerl (LSB) XXXX XXXX|uuuu uuuu
16h CCPR1H |Capture/Compare/PWM Registerl (MSB) XXXX XXXX|uuuu uuuu
17h ccPicoN] — | — [ copix | cepiy |ccPims|ccPimz] copimi| coPiMo[--00 0000[--00 0000
1Bh CCPR2L |Capture/Compare/PWM Register2 (LSB) XXXX XXXX|uuuu uuuu
1Ch CCPR2H |Capture/Compare/PWM Register2 (MSB) XXXX XXXX|uuuu uuuu
1Dh ccpecoN| — | — [ copax | cepay |ccpams|ccPamz] copami [ copamo|--00 0000[--00 0000
Legend: x =unknown, u = unchanged, - = unimplemented, read as '0'. Shaded cells are not used by PWM and Timer2.
Note 1: Bits PSPIE and PSPIF are reserved on the PIC16F73/76; always maintain these bits clear.
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REGISTER 9-2: SSPCON: SYNC SERIAL PORT CONTROL REGISTER (ADDRESS 14h)

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
bit 7 WCOL: Write Collision Detect bit

1 = The SSPBUF register is written while it is still transmitting the previous word
(must be cleared in software)
0 = No collision

bit 6 SSPOV: Receive Overflow Indicator bit

In SPI mode:

1 = A new byte is received while the SSPBUF register is still holding the previous data. In case
of overflow, the data in SSPSR is lost. Overflow can only occur in Slave mode. The user
must read the SSPBUF, even if only transmitting data, to avoid setting overflow. In
Master mode, the overflow bit is not set since each new reception (and transmission) is
initiated by writing to the SSPBUF register.

0 = No overflow

In 1°C mode:

1 = A byte is received while the SSPBUF register is still holding the previous byte. SSPOV
is a “don’t care” in Transmit mode. SSPOV must be cleared in software in either mode.
0 = No overflow

bit 5 SSPEN: Synchronous Serial Port Enable bit
In SPI mode:
1 = Enables serial port and configures SCK, SDO, and SDI as serial port pins
0 = Disables serial port and configures these pins as I/O port pins
In 1°C mode:

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

In both modes, when enabled, these pins must be properly configured as input or output.

bit 4 CKP: Clock Polarity Select bit
In SPI mode:
1 = IDLE state for clock is a high level (Microwire® default)
0 = IDLE state for clock is a low level (Microwire® alternate)
In 12C mode:
SCK release control
1 = Enable clock
0 = Holds clock low (clock stretch). (Used to ensure data setup time.)

bit 3-0 SSPM3:SSPMO: Synchronous Serial Port Mode Select bits

0000 = SPI Master mode, clock = Fosc/4

0001 = SPI Master mode, clock = Fosc/16

0010 = SPI Master mode, clock = Fosc/64

0011 = SPI Master mode, clock = TMR2 output/2

0100 = SPI Slave mode, clock = SCK pin. SS pin control enabled.

0101 = SPI Slave mode, clock = SCK pin. SS pin control disabled. SS can be used as I/O pin.
0110 = I12C Slave mode, 7-bit address

0111 = I2C Slave mode, 10-bit address

1011 = I2C Firmware Controlled Master mode (slave IDLE)

1110 = IC Slave mode, 7-bit address with START and STOP bit interrupts enabled
1111 = I2C Slave mode, 10-bit address with START and STOP bit interrupts enabled

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR reset "1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
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10.1 USART Baud Rate Generator
(BRG)

The BRG supports both the Asynchronous and Syn-
chronous modes of the USART. It is a dedicated 8-bit
baud rate generator. The SPBRG register controls the
period of a free running 8-bit timer. In Asynchronous
mode, bit BRGH (TXSTA<2>) also controls the baud
rate. In Synchronous mode, bit BRGH is ignored.
Table 10-1 shows the formula for computation of the
baud rate for different USART modes which only apply
in Master mode (internal clock).

Given the desired baud rate and Fosc, the nearest
integer value for the SPBRG register can be calculated
using the formula in Table 10-1. From this, the error in
baud rate can be determined.

It may be advantageous to use the high baud rate
(BRGH = 1), even for slower baud clocks. This is
because the Fosc/(16(X + 1)) equation can reduce the
baud rate error in some cases.

Writing a new value to the SPBRG register causes the
BRG timer to be reset (or cleared). This ensures the
BRG does not wait for a timer overflow before output-
ting the new baud rate.

10.1.1 SAMPLING

The data on the RC7/RX/DT pin is sampled three times
by a majority detect circuit to determine if a high or a
low level is present at the RX pin.

TABLE 10-1: BAUD RATE FORMULA
SYNC BRGH =0 (Low Speed) BRGH =1 (High Speed)
0 (Asynchronous) Baud Rate = Fosc/(64(X+1)) Baud Rate = Fosc/(16(X+1))
1 (Synchronous) Baud Rate = FOsc/(4(X+1)) N/A

X =value in SPBRG (0 to 255)

TABLE 10-2: REGISTERS ASSOCIATED WITH BAUD RATE GENERATOR
Valueon: | Valueon
Address | Name | Bit7 | Bit6 | Bit5 | Bit4 Bit2 | Bitl | BitO POR, all other
BOR RESETS
98h TXSTA | CSRC | TX9 | TXEN | SYNC BRGH | TRMT | TX9D | 0000 -010| 0000 -010
18h RCSTA | SPEN | RX9 | SREN | CREN FERR | OERR [ RX9D | 0000 -00x | 0000 -00x
99h SPBRG | Baud Rate Generator Register 0000 0000 | 0000 0000
Legend: x = unknown, - = unimplemented, read as '0'. Shaded cells are not used by the BRG.

© 2002 Microchip Technology Inc.
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10.2 USART Asynchronous Mode

In this mode, the USART uses standard non-return-to-
zero (NRZ) format (one START bit, eight or nine data
bits, and one STOP bit). The most common data format
is 8-bits. An on-chip, dedicated, 8-bit baud rate gener-
ator can be used to derive standard baud rate frequen-
cies from the oscillator. The USART transmits and
receives the LSb first. The USART's transmitter and
receiver are functionally independent, but use the
same data format and baud rate. The baud rate gener-
ator produces a clock, either x16 or x64 of the bit shift
rate, depending on bit BRGH (TXSTA<2>). Parity is not
supported by the hardware, but can be implemented in
software (and stored as the ninth data bit). Asynchro-
nous mode is stopped during SLEEP.

Asynchronous mode is selected by clearing bit SYNC
(TXSTA<4>).

The USART Asynchronous module consists of the fol-
lowing important elements:

» Baud Rate Generator

« Sampling Circuit

* Asynchronous Transmitter
¢ Asynchronous Receiver

10.2.1 USART ASYNCHRONOUS

TRANSMITTER

The USART transmitter block diagram is shown in
Figure 10-1. The heart of the transmitter is the transmit
(serial) shift register (TSR). The shift register obtains its
data from the read/write transmit buffer, TXREG. The
TXREG register is loaded with data by firmware. The
TSR register is not loaded until the STOP bit has been
transmitted from the previous load. As soon as the
STOP bit is transmitted, the TSR is loaded with new data
from the TXREG register (if available). Once the TXREG
register transfers the data to the TSR register, the
TXREG register is empty. One instruction cycle later,
flag bit TXIF (PIR1<4>) and flag bit TRMT (TXSTA<1>)

FIGURE 10-1:

are set. The TXIF interrupt can be enabled/disabled by
setting/clearing enable bit TXIE (PIE1<4>). Flag bit TXIF
will be set, regardless of the state of enable bit TXIE and
cannot be cleared in software. It will reset only when new
data is loaded into the TXREG register. While flag bit
TXIF indicates the status of the TXREG register, another
bit TRMT (TXSTA<1>) shows the status of the TSR reg-
ister. Status bit TRMT is a read only bit, which is set one
instruction cycle after the TSR register becomes empty,
and is cleared one instruction cycle after the TSR regis-
ter is loaded. No interrupt logic is tied to this bit, so the
user has to poll this bit in order to determine if the TSR
register is empty.

Note 1: The TSR register is not mapped in data

memory, so it is not available to the user.

: Flag bit TXIF is set when enable bit TXEN
is set. TXIF is cleared by loading TXREG.

Transmission is enabled by setting enable bit TXEN
(TXSTA<5>). The actual transmission will not occur until
the TXREG register has been loaded with data and the
baud rate generator (BRG) has produced a shift clock
(Figure 10-2). The transmission can also be started by
first loading the TXREG register and then setting enable
bit TXEN. Normally, when transmission is first started,
the TSR register is empty. At that point, transfer to the
TXREG register will result in an immediate transfer to
TSR, resulting in an empty TXREG. A back-to-back
transfer is thus possible (Figure 10-3). Clearing enable
bit TXEN during a transmission will cause the transmis-
sion to be aborted and will reset the transmitter. As a
result, the RC6/TX/CK pin will revert to hi-impedance.

In order to select 9-bit transmission, transmit bit TX9
(TXSTA<6>) should be set and the ninth bit should be
written to TX9D (TXSTA<0>). The ninth bit must be writ-
ten before writing the 8-bit data to the TXREG register.
This is because a data write to the TXREG register can
result in an immediate transfer of the data to the TSR
register (if the TSR is empty). In such a case, an incor-
rect ninth data bit may be loaded in the TSR register.

USART TRANSMIT BLOCK DIAGRAM

| Data Bus

TXREG Register

Interrupt

LSb
' Pin Buffer
‘O‘ X ‘ and Control Ei
RC6/TX/CK pin
‘TRMT‘ ‘SPEN‘
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10.2.2 USART ASYNCHRONOUS
RECEIVER

The receiver block diagram is shown in Figure 10-4.
The data is received on the RC7/RX/DT pin and drives
the data recovery block. The data recovery block is
actually a high speed shifter operating at x16 times the
baud rate, whereas the main receive serial shifter oper-
ates at the bit rate, or at Fosc.

Once Asynchronous mode is selected, reception is
enabled by setting bit CREN (RCSTA<4>).

The heart of the receiver is the receive (serial) shift reg-
ister (RSR). After sampling the STOP bit, the received
data in the RSR is transferred to the RCREG register (if
it is empty). If the transfer is complete, flag bit RCIF
(PIR1<5>) is set. The actual interrupt can be enabled/
disabled by setting/clearing enable bit RCIE
(PIE1<5>). Flag bit RCIF is a read only bit which is
cleared by the hardware. Itis cleared when the RCREG
register has been read and is empty. The RCREG is a
double buffered register (i.e., it is a two deep FIFO). It

is possible for two bytes of data to be received and
transferred to the RCREG FIFO and a third byte to
begin shifting to the RSR register. On the detection of
the STOP bit of the third byte, if the RCREG register is
still full, the overrun error bit OERR (RCSTA<1>) will be
set. The word in the RSR will be lost. The RCREG reg-
ister can be read twice to retrieve the two bytes in the
FIFO. Overrun bit OERR has to be cleared in software.
This is done by resetting the receive logic (CREN is
cleared and then set). If bit OERR is set, transfers from
the RSR register to the RCREG register are inhibited
and no further data will be received, therefore, it is
essential to clear error bit OERR if it is set. Framing
error bit FERR (RCSTA<2>) is set if a STOP bit is
detected as clear. Bit FERR and the 9th receive bit are
buffered the same way as the receive data. Reading
the RCREG will load bits RX9D and FERR with new
values, therefore, it is essential for the user to read the
RCSTA register before reading RCREG register, in
order not to lose the old FERR and RX9D information.

FIGURE 10-4: USART RECEIVE BLOCK DIAGRAM
, .. X64BaudRate CLK ‘ OERR ‘ FERR
; ! CREN
Fosc —» SPBRG —‘: ______ T __________ T _______
! ! 64 RSR Register LSb
" "Baud Rate Generator o 7| eee |1]0[START| .
RC7/RX/DT l
Pin Buffer Data
— ] and Control Recovery

SPEN

Interrupt j RCIF
RCIE

RX9D RCREG Register
FIFO

8

mBus
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10.3.2 USART SYNCHRONOUS MASTER

RECEPTION

Once synchronous mode is selected, reception is
enabled by setting either enable bit SREN (RCSTA<5>),
or enable bit CREN (RCSTA<4>). Data is sampled on
the RC7/RX/DT pin on the falling edge of the clock. If
enable bit SREN is set, then only a single word is
received. If enable bit CREN is set, the reception is con-
tinuous until CREN is cleared. If both bits are set, CREN
takes precedence. After clocking the last bit, the
received data in the Receive Shift Register (RSR) is
transferred to the RCREG register (if it is empty). When
the transfer is complete, interrupt flag bit RCIF
(PIR1<5>) is set. The actual interrupt can be enabled/
disabled by setting/clearing enable bit RCIE (PIE1<5>).
Flag bit RCIF is a read only bit, which is reset by the
hardware. In this case, it is reset when the RCREG reg-
ister has been read and is empty. The RCREG is a dou-
ble buffered register (i.e., it is a two deep FIFO). It is
possible for two bytes of data to be received and trans-
ferred to the RCREG FIFO and a third byte to begin shift-
ing into the RSR register. On the clocking of the last bit
of the third byte, if the RCREG register is still full, then
overrun error bit OERR (RCSTA<1>) is set. The word in
the RSR will be lost. The RCREG register can be read
twice to retrieve the two bytes in the FIFO. Bit OERR has
to be cleared in software (by clearing bit CREN). If bit
OERR is set, transfers from the RSR to the RCREG are
inhibited, so it is essential to clear bit OERR if it is set.
The ninth receive bit is buffered the same way as the

FIGURE 10-8:

receive data. Reading the RCREG register will load bit
RX9D with a new value, therefore, it is essential for the
user to read the RCSTA register before reading RCREG,
in order not to lose the old RX9D information.

Steps to follow when setting up a Synchronous Master

Reception:

1. Initialize the SPBRG register for the appropriate
baud rate (Section 10.1).

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

3. Ensure bits CREN and SREN are clear.

4. |If interrupts are desired, then set enable bit
RCIE.

5. If 9-bit reception is desired, then set bit RX9.

6. If a single reception is required, set bit SREN.
For continuous reception set bit CREN.

7. Interrupt flag bit RCIF will be set when reception
is complete and an interrupt will be generated if
enable bit RCIE was set.

8. Read the RCSTA register to get the ninth bit (if
enabled) and determine if any error occurred
during reception.

9. Read the 8-bit received data by reading the
RCREG register.

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

11. If using interrupts, ensure that GIE and PEIE in
the INTCON register are set.

SYNCHRONOUS RECEPTION (MASTER MODE, SREN)

Q2|Q3|Q4iQ4Q2|Q3|Q4! QllQ2|Q3|Q4!Q1|Q2|Q3|Q4:Q11Q2|Q3|Q4!QllQ2|Q3|Q41:Q1|Q2|Q3|Q4!Q1|Q2|Q31Q41:Q14Q2|Q3|Q4!QllQ2|Q3|Q4iQ1|Q2|Q3|Q4!

RC7/RX/DT pin

bito > bitt X itz

'bit3

bita > ibits > bite > bit7 l .

RC6/TX/CK pin

I

[ S s I s HO o I

Write to
bit SREN . .
SREN bit J ' ' ' ' ' ' ' ' ' T d
CRENbit 0 . . . I . : . . : o
RCIF bit . . . . I . . . . . '
(Interrupt) : : : : : : : : : . \
Read I I I I I . . I . . i
RXREG : ; j ! ! ' ' ' ' :

Note: Timing diagram demonstrates Sync Master mode with bit SREN = "1’ and bit BRG ="0".
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REGISTER 12-1: CONFIGURATION WORD (ADDRESS 2007h)®)

uU-0 uU-0 uU-0 uU-0 uU-0 u-0 uU-0 R/P-1 U0 R/P-1 R/P-1 R/P-1 R/P-1 R/P-1
| — | =] =] =] =] = | = |eoren] — | cro |PWRTEN| wDTEN [Fosc1|Fosco]
bit13 bit0
bit 13-7 Unimplemented: Read as ‘1’
bit 6 BOREN: Brown-out Reset Enable bit
1 = BOR enabled
0 = BOR disabled
bit 5 Unimplemented: Read as ‘1’
bit 4 CPO: FLASH Program Memory Code Protection bit
1 = Code protection off
0 = All memory locations code protected
bit 3 PWRTEN: Power-up Timer Enable bit
1 = PWRT disabled
0 = PWRT enabled
bit 2 WDTEN: Watchdog Timer Enable bit
1 = WDT enabled
0 = WDT disabled
bit 1-0 FOSC1:FOSCO: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
00 = LP oscillator
Note 1: The erased (unprogrammed) value of the configuration word is 3FFFh.
Legend:
R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘0’
- n = Value when device is unprogrammed u = Unchanged from programmed state
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12.10 Power Control/Status Register
(PCON)

if bit BOR cleared, indicating a Brown-out Reset
occurred. When the Brown-out Reset is disabled, the

The Power Control/Status Register, PCON, has two
bits to indicate the type of RESET that last occurred.

BitO is Brown-out Reset Status bit, BOR. Bit BOR is
unknown on a Power-on Reset. It must then be set by
the user and checked on subsequent RESETS to see

state of the BOR bit is unpredictable.

Bitl is POR (Power-on Reset Status bit). It is cleared on
a Power-on Reset and unaffected otherwise. The user

must set this bit following a Power-on Reset.

TABLE 12-3: TIME-OUT IN VARIOUS SITUATIONS
Oscillator Configuration — Power-up— Brown-out Wake-up from
PWRTE =0 PWRTE = 1 SLEEP
XT, HS, LP 72 ms + 1024 Tosc 1024 Tosc 72 ms + 1024 Tosc 1024 Tosc
RC 72 ms — 72 ms —
TABLE 12-4: STATUS BITS AND THEIR SIGNIFICANCE
POR BOR o PD Significance
(PCON<1>) | (PCON<0>) | (STATUS<4>) | (STATUS<3>)
0 b4 1 1 Power-on Reset
0 x 0 x lllegal, TO is set on POR
0 x x 0 lllegal, PD is set on POR
1 0 1 1 Brown-out Reset
1 1 0 1 WDT Reset
1 1 0 0 WDT Wake-up
1 1 u u MCLR Reset during normal operation
1 1 1 0 MCLR Reset during SLEEP or interrupt wake-up from
SLEEP
TABLE 12-5: RESET CONDITION FOR SPECIAL REGISTERS
Condition Program STA_TUS PCQN
Counter Register Register
Power-on Reset 000h 0001 1xxx | ---- -- 0x
MCLR Reset during normal operation 000h 000u uuuu | = —--- -- uu
MCLR Reset during SLEEP 000h 0001 Ouuu | = ---- -- uu
WDT Reset 000h 0000 luuu | = ---- -- uu
WDT Wake-up PC+1 uuu0 Ouuu | ---- -- uu
Brown-out Reset 000h 0001 luuwu | ---- -- uo0
Interrupt wake-up from SLEEP pC +1® uuul Ouuu | ---- -- uu
Legend: u = unchanged, x = unknown, - = unimplemented bit, read as '0’

Note 1: When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector

(0004h).

© 2002 Microchip Technology Inc.
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12.14 Power-down Mode (SLEEP)

Power-down mode is entered by executing a SLEEP
instruction.

If enabled, the Watchdog Timer will be cleared but
keeps running, the PD bit (STATUS<3>) is cleared, the
TO (STATUS<4>) bit is set, and the oscillator driver is
turned off. The 1/O ports maintain the status they had
before the SLEEP instruction was executed (driving
high, low, or hi-impedance).

For lowest current consumption in this mode, place all
I/0O pins at either VDD or Vss, ensure no external cir-
cuitry is drawing current from the I/O pin, power-down
the A/D and disable external clocks. Pull all I/O pins
that are hi-impedance inputs, high or low externally, to
avoid switching currents caused by floating inputs. The
TOCKI input should also be at VDD or Vss for lowest
current consumption. The contribution from on-chip
pull-ups on PORTB should also be considered.

The MCLR pin must be at a logic high level (ViHMC).

12.141 WAKE-UP FROM SLEEP

The device can wake-up from SLEEP through one of
the following events:

1. External RESET input on MCLR pin.

2. Watchdog Timer wake-up (if WDT was
enabled).

3. Interrupt from INT pin, RB port change or a
Peripheral Interrupt.

External MCLR Reset will cause a device RESET. All

other events are considered a continuation of program

execution and cause a "wake-up". The TO and PD bits

in the STATUS register can be used to determine the

cause of device RESET. The PD bit, which is set on

power-up, is cleared when SLEEP is invoked. The TO

bit is cleared if a WDT time-out occurred and caused

wake-up.

The following peripheral interrupts can wake the device

from SLEEP:

1. PSP read or write (PIC16F74/77 only).

2. TMRL1 interrupt. Timerl must be operating as
an asynchronous counter.

3. CCP Capture mode interrupt.

4. Special event trigger (Timerl in Asynchronous
mode, using an external clock).

5. SSP (START/STOP) bit detect interrupt.

6. SSP transmit or receive in Slave mode
(SPINZC).

7. USART RX or TX (Synchronous Slave mode).

8. A/D conversion (when A/D clock source is RC).

Other peripherals cannot generate interrupts, since
during SLEEP, no on-chip clocks are present.

When the SLEEP instruction is being executed, the next
instruction (PC + 1) is pre-fetched. For the device to
wake-up through an interrupt event, the corresponding
interrupt enable bit must be set (enabled). Wake-up
occurs, regardless of the state of the GIE bit. If the GIE
bit is clear (disabled), the device continues execution at
the instruction after the SLEEP instruction. If the GIE bit
is set (enabled), the device executes the instruction
after the SLEEP instruction and then branches to the
interrupt address (0004h). In cases where the execu-
tion of the instruction following SLEEP is not desirable,
the user should have a NOP after the SLEEP instruction.

12.14.2 WAKE-UP USING INTERRUPTS

When global interrupts are disabled (GIE cleared) and
any interrupt source has both its interrupt enable bit
and interrupt flag bit set, one of the following will occur:

« If the interrupt occurs before the execution of a
SLEEP instruction, the SLEEP instruction will com-
plete as a NOP. Therefore, the WDT and WDT
postscaler will not be cleared, the TO bit will not
be set and PD bits will not be cleared.

« If the interrupt occurs during or after the execu-
tion of a SLEEP instruction, the device will imme-
diately wake-up from SLEEP. The SLEEP
instruction will be completely executed before the
wake-up. Therefore, the WDT and WDT
postscaler will be cleared, the TO bit will be set
and the PD bit will be cleared.

Even if the flag bits were checked before executing a
SLEEP instruction, it may be possible for flag bits to
become set before the SLEEP instruction completes. To
determine whether a SLEEP instruction executed, test
the PD bit. If the PD bit is set, the SLEEP instruction
was executed as a NOP.

To ensure that the WDT is cleared, a CLRWDT instruc-
tion should be executed before a SLEEP instruction.
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14.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK object linker combines relocatable
objects created by the MPASM assembler and the
MPLAB C17 and MPLAB C18 C compilers. It can also
link relocatable objects from pre-compiled libraries,
using directives from a linker script.

The MPLIB object librarian is a librarian for pre-
compiled code to be used with the MPLINK object
linker. When a routine from a library is called from
another source file, only the modules that contain that
routine will be linked in with the application. This allows
large libraries to be used efficiently in many different
applications. The MPLIB object librarian manages the
creation and modification of library files.

The MPLINK object linker features include:

« Integration with MPASM assembler and MPLAB
C17 and MPLAB C18 C compilers.

 Allows all memory areas to be defined as sections
to provide link-time flexibility.

The MPLIB object librarian features include:

 Easier linking because single libraries can be
included instead of many smaller files.

* Helps keep code maintainable by grouping
related modules together.

« Allows libraries to be created and modules to be
added, listed, replaced, deleted or extracted.

145 MPLAB SIM Software Simulator

The MPLAB SIM software simulator allows code devel-
opment in a PC-hosted environment by simulating the
PICmicro series microcontrollers on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a file, or user-defined key press, to any of the pins. The
execution can be performed in single step, execute
until break, or trace mode.

The MPLAB SIM simulator fully supports symbolic debug-
ging using the MPLAB C17 and the MPLAB C18 C com-
pilers and the MPASM assembler. The software simulator
offers the flexibility to develop and debug code outside of
the laboratory environment, making it an excellent multi-
project software development tool.

14.6 MPLAB ICE High Performance
Universal In-Circuit Emulator with
MPLAB IDE

The MPLAB ICE universal in-circuit emulator is intended
to provide the product development engineer with a
complete microcontroller design tool set for PICmicro
microcontrollers (MCUs). Software control of the
MPLAB ICE in-circuit emulator is provided by the
MPLAB Integrated Development Environment (IDE),
which allows editing, building, downloading and source
debugging from a single environment.

The MPLAB ICE 2000 is a full-featured emulator sys-
tem with enhanced trace, trigger and data monitoring
features. Interchangeable processor modules allow the
system to be easily reconfigured for emulation of differ-
ent processors. The universal architecture of the
MPLAB ICE in-circuit emulator allows expansion to
support new PICmicro microcontrollers.

The MPLAB ICE in-circuit emulator system has been
designed as a real-time emulation system, with
advanced features that are generally found on more
expensive development tools. The PC platform and
Microsoft® Windows environment were chosen to best
make these features available to you, the end user.

14.7 ICEPIC In-Circuit Emulator

The ICEPIC low cost, in-circuit emulator is a solution
for the Microchip Technology PIC16C5X, PIC16C6X,
PIC16C7X and PIC16CXXX families of 8-bit One-
Time-Programmable (OTP) microcontrollers. The mod-
ular system can support different subsets of PIC16C5X
or PIC16CXXX products through the use of inter-
changeable personality modules, or daughter boards.
The emulator is capable of emulating without target
application circuitry being present.
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FIGURE 15-11: SPI MASTER MODE TIMING (CKE =0, SMP = 0)
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Note: Refer to Figure 15-3 for load conditions.

FIGURE 15-12: SPI MASTER MODE TIMING (CKE =1, SMP =1)
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Note: Refer to Figure 15-3 for load conditions.
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TABLE 15-12: A/D CONVERTER CHARACTERISTICS: PIC16F7X (INDUSTRIAL, EXTENDED)
PIC16LF7X (INDUSTRIAL)

Pilr;im Sym Characteristic Min Typt Max Units Conditions
A01 |NR Resolution PIC16F7X — — 8 bits bit |VREF = VDD =5.12V,
Vss < VAIN < VREF
PIC16LF7X — — 8 bits bit |VREF=VDD =2.2V
A02 |EABS |Total absolute error — — <#1 LSb |VREF = VDD =5.12V,
Vss < VAIN £ VREF
A03 |[EIL Integral linearity error — — <+l LSb |VREF = VDD =5.12V,
Vss < VAIN £ VREF
AO4 |EDL Differential linearity error — — <#1 LSb |VREF = VDD =5.12V,
Vss < VAIN £ VREF
AO5 |EFs Full scale error — — <#1 LSb |VREF = VDD =5.12V,
Vss < VAIN < VREF
AO6 |EorFr |Offset error — — <#1 LSb |VREF = VDD =5.12V,
Vss < VAIN < VREF
A10 |— Monotonicity (Note 3) — guaranteed — — |Vss < VAIN < VREF
A20 |VRer |Reference voltage 2.5 — 5.5 V |-40°C to +125°C
2.2 — 5.5 V |0°Cto +125°C
A25 |VAaIN  |Analog input voltage Vss-0.3 — VREF+0.3| V
A30 |ZAIN Recommended impedance of — — 10.0 kQ
analog voltage source
A40 |laD A/D conversion |PIC16F7X — 180 — LA |Average current
current (VDD)  [p|C16LF7X _ 90 _ uA |consumption when A/D
is on (Note 1).
A50 |IREF VREF input current (Note 2) N/A — 5 LA |During VAIN acquisition.
— — 500 LA |During A/D Conversion
cycle.

These parameters are characterized but not tested.
t Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.

Note 1:

spec includes any such leakage from the A/D module.
2: VREF current is from the RA3 pin or the VDD pin, whichever is selected as a reference input.
3: The A/D conversion result never decreases with an increase in the input voltage and has no missing codes.

When A/D is off, it will not consume any current other than minor leakage current. The power-down current
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FIGURE 16-15: TYPICAL, MINIMUM AND MAXIMUM VOH vs. IoH (VDD = 5V, -40°C TO 125°C)
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FIGURE 16-16: TYPICAL, MINIMUM AND MAXIMUM VoOH vs. IoH (VDD = 3V, -40°C TO 125°C)
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28-Lead Plastic Shrink Small Outline (SS) — 209 mil, 5.30 mm (SSOP)

E——
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T
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UTTUTuurumme
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nl:

Q

A2

Il |

CIFJ

¢
(- )
Units INCHES MILLIMETERS*
Dimension Limits MIN NOM MAX MIN NOM MAX
Number of Pins n 28 28
Pitch p .026 0.65
Overall Height A .068 .073 .078 1.73 1.85 1.98
Molded Package Thickness A2 .064 .068 .072 1.63 1.73 1.83
Standoff § Al .002 .006 .010 0.05 0.15 0.25
Overall Width E .299 .309 .319 7.59 7.85 8.10
Molded Package Width El .201 .207 212 5.11 5.25 5.38
Overall Length D .396 402 407 10.06 10.20 10.34
Foot Length L .022 .030 .037 0.56 0.75 0.94
Lead Thickness C .004 .007 .010 0.10 0.18 0.25
Foot Angle [} 0 4 8 0.00 101.60 203.20
Lead Width B .010 .013 .015 0.25 0.32 0.38
Mold Draft Angle Top o 0 5 10 0 5 10
Mold Draft Angle Bottom B 0 5 10 0 5 10

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.

JEDEC Equivalent: MS-150

Drawing No. C04-073
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APPENDIX C: CONVERSION
CONSIDERATIONS

Considerations for converting from previous versions
of devices to the ones listed in this data sheet are listed

in Table C-1.
TABLE C-1: CONVERSION CONSIDERATIONS
Characteristic PIC16C7X PIC16F87X PIC16F7X
Pins 28/40 28/40 28/40
Timers 3 3 3
Interrupts 1l or12 13o0r14 1l or12

Communication

PSP, USART, SSP
(SPI, I12C Slave)

PSP, USART, SSP
(SPI, I2C Master/Slave)

PSP, USART, SSP
(SPI, I2C Slave)

Frequency 20 MHz 20 MHz 20 MHz
A/D 8-hit 10-bit 8-bit
CCP 2 2 2
Program Memory 4K, 8K EPROM 4K, 8K FLASH 4K, 8K FLASH

(1,000 E/W cycles)

(100 E/W cycles typical)

RAM

192, 368 bytes

192, 368 bytes

192, 368 bytes

EEPROM Data

None

128, 256 bytes

None

Other

In-Circuit Debugger,
Low Voltage Programming
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M
Master Clear (MCLR) .......cooviiiiiiiiie e 8, 10
MCLR Reset, Normal Operation ................... 93, 95, 96
MCLR Reset, SLEEP .......cccccovoverivreerernennns 93, 95, 96
Operation and ESD Protection ........c.ccccoovveeriieennnns 94
MCLR/VPP PN oottt 8
MCLR/VPP Pin ............. ... 10
Memory Organization ...........ccceceeeiiieeeniiee e 13
Data MEeMOIY ......cooiiiiiiiiiiiie e 13
Program Memory .......cccccciveiiiiiiiiiie s 13
Program Memory and Stack Maps .........cccccovveeeninen. 13
MPLAB C17 and MPLAB C18 C Compilers .........c.c.c...... 113
MPLAB ICD In-Circuit Debugger ..........cccocveevervieenieennn. 115
MPLAB ICE High Performance Universal In-Circuit
Emulator with MPLAB IDE .......c.cccooiiiieiiieiiecieene 114
MPLAB Integrated Development
Environment Software ..., 113
MPLINK Object Linker/MPLIB Object Librarian ............... 114
O
OPCODE Field DeSCrptions .........cccccoveriiimeenieeiienreenen 105
OPTION_REG REQJISTEr ....oiiiiiiiiiiiiieeiiie e 20
INTEDG bit ..o 20
PS2:PS0O DItS oeeeciiiiieeiecie e 20
PSADIt oo
RBPU DIt ..o
TOCS DIt oot
TOSE bit ......

OSC1/CLKI Pin ...
OSC2/CLKO Pin

Oscillator Configuration ...........ccoecceveeeiiiieiiieen e 89
Oscillator Configurations ...........ccocceveeeiiiieniieen e 91
Crystal Oscillator/Ceramic Resonators ............ccc....... 91

P
P (STOP) bit
Packaging .........cccocevnenne
Paging, Program MemOry .......cccccceeeiiieeiniiiienieee e 26
Parallel Slave Port

Associated RegiSters ........ccoccevvveiieriieiiienieeneeeeeens 41
Parallel Slave Port (PSP) .....ccccoviiieiiiieeiee e 36, 40

REO/RD/ANS PN o..ooovooeeeeeeeeeeeeeeees 12, 39

REL/WR/ANG PiN ..o 12, 39

RE2/CS/AN7 Pin ....... .12, 39

Select (PSPMODE bit) .. ... 36, 37
PCFGO DIt o.eeeeieieeeie e 84
PCFGL DIt c.evevieieieecieece et 84
PCFG2 DIt o.eveeieieeeieie e 84
PCL REGISIEI .iiiiiiiciiii ettt 26
PCLATH REQISEI ...eiiiiiiiiieiieee et 26
PCON Register .

POR Bt ovoocvoeeeeeeceeceeeeeeeee e
PICDEM 1 Low Cost PICmicro

Demonstration Board ...........cccoeceeeeiieeeiiiieeniie e, 115
PICDEM 17 Demonstration Board ..........ccccceeeveeeriveeenen. 116
PICDEM 2 Low Cost PIC16CXX

Demonstration Board ...........cccoeceeeiiieriiiieeniieee. 115
PICDEM 3 Low Cost PIC16CXXX

Demonstration Board ...........cccoeceeeiieeriiiieenieeee. 116

PICSTART Plus Entry Level

Development Programmer ..........ccocececveiveeneenieeenns 115
PIEL REQISEr ...eiiiiiiiiiiiie ettt 22
PIE2 REQISIEI ...oiiuiiiiiiitieciee et 24
Pinout Descriptions

PICLIBFT73/PICLOFT6 ...ccoeevivieieiieiieeceie e 8—9

PICL16F7A/PICLEFTT7 .ooeeeeeeeeeee e 10—12
PIRL REQISEI ...oeiuiiiiiiiiieciee e 23
PIR2 REQISIEI ...eiiiiiiiiiiie ettt 24
PMADR REGISIEN ..ottt 29
PMADRH REQGISEN ....ooiiiiiiiciiii et 29
POP e 26
POR. See Power-on Reset
PORTA e

Analog Port Pins "

Associated RegiSters .........cccecveriinniiniieiic e 32

PORTA REQISIEI ..ooviiiiiiiiiiciececeiee e 31

RAAITOCKI PiN i 8, 10

RAB/SSIANA PiN ..o, 8, 10

TRISA Register ...... ...31

PORTA Register . .
[270] 23 1 = S 9,11
Associated RegiSters .........coceoveriinniiniienie e 34
PORTB REQISLEr .....cccviiiiiiiieiiiieeiieee e 33
Pull-up Enable (RBPU bit) ......cccccooviiniiiiiiiiicece, 20
RBO/INT Edge Select (INTEDG bit) ......cccceevvvereennen. 20
RBO/INT Pin, External ..........ccccceeveeviiinnennnnn. 9, 11, 100
RB7:RB4 Interrupt-on-Change ..........cccceceeieenneenns 100
RB7:RB4 Interrupt-on-Change Enable
(RBIE DIt) woviieeeiecieeccee e 100
RB7:RB4 Interrupt-on-Change Flag
(RBIF Dit) ©oeveeeieieeiereiece e
TRISB REQISIEr ...eiiiiiiiiiiiie ettt
PORTB REGISIET ....eiiiiiiieiiieeiiie sttt
PORTC oottt
Associated Registers ...
PORTC Register .............
RCO/T10SO/T1CKI Pin ..
RCI/TIOSI/CCP2 PiN cveevveiiricieiieee e
RC2/CCPL PiN oo
RC3/SCKI/SCL PiN oo
RCA4/SDI/SDA PiN .o
RC5/SDO PiN vttt neee e
RC6/TX/CK Pin
RC7/RX/DT Pin ... .
TRISC REQISIEr ...oiviiiiiiiieiieeiee e
PORTC REQGISIET ...ooiviiiiiiiieeiiie et
PORTD .ottt e e
Associated RegiSters .........ccceoieriiiniiiniienie e
Parallel Slave Port (PSP) Function ..........cccccvveenee. 36
PORTD REQISIEr ...oeiiiiiiieiiiieeiieeeeieee e
TRISD Register ......
PORTD Register ...
PORTE ....oooveviiicice
Analog POrt PiNS ........oooiiiiiiiiiiciiieeiieee e
Associated RegiSters .........cccvvveriinneiniienic e
Input Buffer Full Status (IBF bit) .........ccccoviiieiniinenns
Input Buffer Overflow (IBOV bit) ......cccccveiviiieiiiieenns
PORTE Register .......ccccccvvveieenieennen.
PSP Mode Select (PSPMODE bit)
REO/RD/ANS5 Pin ..ocveviiiciciieceene
REL/WR/ANG PiN ...
RE2/CS/IANT PN .ooviiiiiiiiieiccce e
TRISE REQISIEr ...eiiiiiiiiiiiiie ettt
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S
S (START) DIt oot 60
SCI. See USART
SCL ittt ettt en 65
Serial Communication Interface. See USART
SLEEP ...
SMP bit
Software Simulator (MPLAB SIM) ......ccccoeiiiiiiiiiieeiieee 114
Special Features of the CPU .......ccccceevieieiiieeiceee e 89
Special Function Registers .........c.cccccvevvinnennnene 16, 16—18
Speed, OPErating .....cceeeoveeeriiieiriee et 1
15T o 1Y o T [ T RIS 59
Associated RegiSters ........cccccevvviriirieeiienieeneeeeeens 64
Serial Clock (SCK pin) ... ...59
Serial Data In (SDI pin) .. ...59
Serial Data Out (SDO pin) ....b9
Slave Select ..o 59
SSP
Overview
RAS/SS/ANA PiN .o
RC3/SCK/SCL Pin ..
RC4/SDI/SDA Pin ...
RC5/SDO Pin .........
SSP 12C OPEIAtON .......cvveveeeereseeseeeeereeeeseseseereeneseeseeneenen,
SIaVE MOAE ..ot
SSPEN DIt oot
SSPIF DIt weeeieiiie et
SSPM<3:0> DItS .evvviiiiiiieiiiii e
SSPOV Dt vttt
Stack ............
Overflows . .
UNderflow .....ooceeiiiiiiii
STATUS Register
[ L O = | SR 19
IRP Bit oot 19
PD Bil oo 93
TO Bit .. 93
Z Bit i ... 19
Synchronous Serial Port Enable bit (SSPEN) ... ... 61
Synchronous Serial Port Interrupt bit (SSPIF) ........c.ccc...... 23
Synchronous Serial Port Mode Select bits
(SSPMS<B:0>) viiciiiiieecie et 61
Synchronous Serial Port. See SSP
T
TACKPSO Bt et 47
TACKPSL Bt .oceviiiiiiiieecee e 47
TLOSCEN DIt .eeveeiieeeiiee e 47
TASYNC DIt oo 47
T2CKPS0 DIt oot 52
T2CKPSL1 bit ...52
TAD i ... 87
Time-out Sequence ..... ...94
THMEIO ettt et et e e e ee e nee s 43
Associated RegiSters ........ccocevvveiiiriieiiicnieenecneeens 45
Clock Source Edge Select (TOSE bit) .......cccceevveeenes 20
Clock Source Select (TOCS bit) ....occovevevveniieiiieesieene. 20
External Clock .......cccccccoveeiiinennns ... 44
Interrupt .....oooveiei ....43
Overflow Enable (TMROIE bit) .......ccccoovvviiininnnenn. 21
Overflow Flag (TMROIF bit) .....cocoveviiniiiiiiiicis 100
Overflow INErrupt ......ooviiiiiiiieee e 100
PreSCaler ....cocviieiiiiee et 45
RA4/TOCKI Pin, External Clock ..........cccccoeevneenen. 8, 10
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