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PIC16F87XA

TABLE 1-2: PIC16F873A/876A PINOUT DESCRIPTION (CONTINUED)

Pin Name PDIP,SOIC, | QFN | I/O/P Buffer Descrintion
SSOP Pin# | Pin# | Type Type P
PORTB is a bidirectional /0 port. PORTB can be software
programmed for internal weak pull-ups on all inputs.
RBO/INT 21 18 TTL/STY
RBO lfe} Digital I/O.
INT | External interrupt.
RB1 22 19 110 TTL Digital I/0.
RB2 23 20 110 TTL Digital 1/0.
RB3/PGM 24 21 TTL
RB3 110 Digital I/O.
PGM | Low-voltage (single-supply) ICSP programming enable pin.
RB4 25 22 110 TTL Digital I/O.
RB5 26 23 110 TTL Digital I/O.
RB6/PGC 27 24 TTL/IST®
RB6 110 Digital I/0.
PGC | In-circuit debugger and ICSP programming clock.
RB7/PGD 28 25 TTUST®
RB7 lfe} Digital I/O.
PGD 110 In-circuit debugger and ICSP programming data.
PORTC is a bidirectional I/O port.
RCO/T10SO/T1CKI 11 8 ST
RCO l{e] Digital 1/0.
T10SO (@] Timer1 oscillator output.
T1CKI | Timerl external clock input.
RC1/T10SI/CCP2 12 9 ST
RC1 lfe} Digital I/0.
T10SI | Timer1 oscillator input.
CCP2 110 Capture2 input, Compare2 output, PWM2 output.
RC2/CCP1 13 10 ST
RC2 lfe} Digital I/O.
CCP1 110 Capturel input, Comparel output, PWM1 output.
RC3/SCK/SCL 14 11 ST
RC3 110 Digital 1/0.
SCK 110 Synchronous serial clock input/output for SPI mode.
SCL 110 Synchronous serial clock input/output for 1°C mode.
RC4/SDI/SDA 15 12 ST
RC4 110 Digital 1/0.
SDI | SPI data in.
SDA 110 12C data I/O.
RC5/SDO 16 13 ST
RC5 lfe} Digital I/O.
SDO (0] SPI data out.
RC6/TX/CK 17 14 ST
RC6 110 Digital 1/0.
TX O USART asynchronous transmit.
CK 110 USART1 synchronous clock.
RC7/RX/DT 18 15 ST
RC7 110 Digital 1/0.
RX | USART asynchronous receive.
DT 1/0 USART synchronous data.
Vss 8, 19 56 P — Ground reference for logic and 1/O pins.
VDD 20 17 P — Positive supply for logic and I/O pins.
Legend: |=input O = output I/O = input/output P = power

—=Notused TTL =TTL input ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2:  This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.
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PIC16F87XA

TABLE 1-3: PIC16F874A/877A PINOUT DESCRIPTION (CONTINUED)
. PDIP | PLCC | TQFP | QFN 1/10/P Buffer .
Pin Name Pin# | Pin# | Pin# | Pin# | Type Type Description
PORTD is a bidirectional 1/O port or Parallel Slave
Port when interfacing to a microprocessor bus.
RDO/PSPO 19 21 38 38 STTTL®
RDO 110 Digital I/0.
PSPO 1/0 Parallel Slave Port data.
RD1/PSP1 20 22 39 39 STTTLO®
RD1 110 Digital I/0.
PSP1 110 Parallel Slave Port data.
RD2/PSP2 21 23 40 40 STITTL®
RD2 110 Digital I/0.
PSP2 110 Parallel Slave Port data.
RD3/PSP3 22 24 41 a1 STTTLO®
RD3 110 Digital I/0.
PSP3 110 Parallel Slave Port data.
RD4/PSP4 27 30 2 2 STITTL®
RD4 110 Digital I/0.
PSP4 110 Parallel Slave Port data.
RD5/PSP5 28 31 3 3 STTTLO®
RD5 110 Digital I/0.
PSP5 110 Parallel Slave Port data.
RD6/PSP6 29 32 4 4 STTTL®
RD6 110 Digital I/0.
PSP6 1/0 Parallel Slave Port data.
RD7/PSP7 30 33 5 5 STTTLO®
RD7 110 Digital I/0.
PSP7 110 Parallel Slave Port data.
PORTE is a bidirectional 1/0 port.
REO/RD/AN5 8 9 25 25 STITTLO
REO 110 Digital 1/O.
RD | Read control for Parallel Slave Port.
AN5 | Analog input 5.
RE1/WR/AN6 9 10 26 26 STITTLO®
RE1 110 Digital 1/0.
WR | Write control for Parallel Slave Port.
ANG6 | Analog input 6.
RE2/CS/AN7 10 1 27 27 STTTLO®
RE2 le] Digital I/O.
Cs | Chip select control for Parallel Slave Port.
AN7 | Analog input 7.
Vss 12,31 13,34 | 6,29 | 6, 30, P — Ground reference for logic and 1/O pins.
31
VDD 11,32 (12,35| 7,28 | 7,8, P — Positive supply for logic and 1/O pins.
28, 29
NC — 1,17, | 12,13, 13 — — These pins are not internally connected. These pins
28,40 (33,34 should be left unconnected.
Legend: |=input O = output I/O = input/output P = power
— =Notused TTL=TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2:  This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.
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PIC16F87XA

3.6 Writing to Flash Program Memory

Flash program memory may only be written to if the
destination address is in a segment of memory that is
not write-protected, as defined in bits WRT1:WRTO of
the device configuration word (Register 14-1). Flash
program memory must be written in four-word blocks. A
block consists of four words with sequential addresses,
with a lower boundary defined by an address, where
EEADR<1:0> = 00. At the same time, all block writes to
program memory are done as erase and write opera-
tions. The write operation is edge-aligned and cannot
occur across boundaries.

To write program data, it must first be loaded into the
buffer registers (see Figure 3-1). This is accomplished
by first writing the destination address to EEADR and
EEADRH and then writing the data to EEDATA and
EEDATH. After the address and data have been set up,
then the following sequence of events must be
executed:

1. Setthe EEPGD control bit (EECON1<7>).

2. Write 55h, then AAh, to EECON2 (Flash
programming sequence).

3. Set the WR control bit (EECON1<1>).

All four buffer register locations MUST be written to with
correct data. If only one, two or three words are being
written to in the block of four words, then a read from
the program memory location(s) not being written to
must be performed. This takes the data from the pro-
gram location(s) not being written and loads it into the
EEDATA and EEDATH registers. Then the sequence of
events to transfer data to the buffer registers must be
executed.

To transfer data from the buffer registers to the program
memory, the EEADR and EEADRH must point to the last
location in the four-word block (EEADR<1:0> = 11).
Then the following sequence of events must be
executed:

1. Setthe EEPGD control bit (EECON1<7>).

2. Write 55h, then AAh, to EECON2 (Flash
programming sequence).

3. Set control bit WR (EECON1<1>) to begin the
write operation.

The user must follow the same specific sequence to ini-
tiate the write for each word in the program block, writ-
ing each program word in sequence (00,01,10,11).
When the write is performed on the last word
(EEADR<1:0> = 11), the block of four words are
automatically erased and the contents of the buffer
registers are written into the program memory.

After the “BSF EECON1, WR” instruction, the processor
requires two cycles to set up the erase/write operation.
The user must place two NOP instructions after the WR
bit is set. Since data is being written to buffer registers,
the writing of the first three words of the block appears
to occur immediately. The processor will halt internal
operations for the typical 4 ms, only during the cycle in
which the erase takes place (i.e., the last word of the
four-word block). This is not Sleep mode as the clocks
and peripherals will continue to run. After the write
cycle, the processor will resume operation with the third
instruction after the EECON1 write instruction. If the
sequence is performed to any other location, the action
is ignored.

FIGURE 3-1: BLOCK WRITES TO FLASH PROGRAM MEMORY
7 5 07 0
EEDATH EEDATA Four words of
Flash are erased,
6 8 then all buffers
are transferred
N\ V) to Flash_
t ticall
First word of block M g]tie?'r?haislcvio?'/d
to be written is written

EEADR<1:0> = 00

EEADR<1:0> =01

EEADR<1:0>=10

\5‘ Buffer Register |

| Buffer Register ‘

} l

EEADR<1:0> =11

Buffer Register | ‘ Buffer Register ‘

l l

Program Memory
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An example of the complete four-word write sequence
is shown in Example 3-4. The initial address is loaded
into the EEADRH:EEADR register pair; the four words

of data are loaded using indirect addressing.

EXAMPLE 3-4:

WRITING TO FLASH PROGRAM MEMORY

7
7

7

7

This write routine assumes the following:

1. A valid starting address
2. The 8 bytes of data are loaded,

(the least significant bits =

‘*00’)is loaded in ADDRH:ADDRL
starting at the address in DATADDR

3. ADDRH, ADDRL and DATADDR are all located in shared data memory 0x70 - O0x7f

BSF
BCF
MOVF
MOVWF
MOVF
MOVWF
MOVF
MOVWF

LOOP MOVF

MOVWF
INCF
MOVF
MOVWF
INCF
BSF
BSF
BSF
BCF
MOVLW
MOVWF
MOVLW
MOVWF
BSF
NOP

Required
Sequence

NOP

BCF
BSF
BCF
INCF
MOVF
ANDLW
XORLW
BTFSC
GOTO

STATUS, RP1
STATUS, RPO
ADDRH, W
EEADRH
ADDRL, W
EEADR
DATAADDR, W
FSR

INDF, W
EEDATA
FSR,F
INDF, W
EEDATH
FSR,F
STATUS, RPO
EECON1, EEPGD
EECON1, WREN
INTCON, GIE
55h

EECON2

AAh

EECON2
EECON1, WR

EECON1, WREN
INTCON, GIE
STATUS, RPO
EEADR, F
EEADR, W
0x03

0x03
STATUS, Z
LOOP

Bank 2
Load initial address

Load initial data address
Load first data byte into lower

Next byte
Load second data byte into upper

Bank 3

Point to program memory

Enable writes

Disable interrupts (if using)
Start of required write sequence:
Write 55h

Write AAh

Set WR bit to begin write

Any instructions here are ignored as processor

halts to begin write sequence

processor will stop here and wait for write complete
after write processor continues with 3rd instruction
Disable writes

Enable interrupts (if using)

Bank 2

Increment address

Check if lower two bits of address are ‘00’
Indicates when four words have been programmed

Exit if more than four words,
Continue if less than four words

DS39582C-page 38

© 2001-2013 Microchip Technology Inc.




PIC16F87XA

8.0 CAPTURE/COMPARE/PWM
MODULES

Each Capture/Compare/PWM (CCP) module contains
a 16-bit register which can operate as a:

» 16-bit Capture register
» 16-bit Compare register
 PWM Master/Slave Duty Cycle register

Both the CCP1 and CCP2 modules are identical in
operation, with the exception being the operation of the
special event trigger. Table 8-1 and Table 8-2 show the
resources and interactions of the CCP module(s). In
the following sections, the operation of a CCP module
is described with respect to CCP1. CCP2 operates the
same as CCP1 except where noted.

CCP1 Module:

Capture/Compare/PWM Register 1 (CCPR1) is com-
prised of two 8-bit registers: CCPR1L (low byte) and
CCPR1H (high byte). The CCP1CON register controls
the operation of CCP1. The special event trigger is
generated by a compare match and will reset Timer1.

CCP2 Module:

Capture/Compare/PWM Register 2 (CCPR2) is com-
prised of two 8-bit registers: CCPR2L (low byte) and
CCPR2H (high byte). The CCP2CON register controls
the operation of CCP2. The special event trigger is
generated by a compare match and will reset Timerl
and start an A/D conversion (if the A/D module is
enabled).

Additional information on CCP modules is available in
the PIC® Mid-Range MCU Family Reference Manual
(DS33023) and in application note AN594, “Using the
CCP Module(s)” (DS00594).

TABLE 8-1: CCP MODE - TIMER
RESOURCES REQUIRED
CCP Mode Timer Resource
Capture Timerl
Compare Timerl
PWM Timer2

TABLE 8-2: INTERACTION OF TWO CCP MODULES
CCPx Mode | CCPy Mode Interaction
Capture Capture | Same TMRL1 time base
Capture Compare | The compare should be configured for the special event trigger which clears TMR1

Compare Compare | The compare(s) should be configured for the special event trigger which clears TMR1

PWM PWM The PWMs will have the same frequency and update rate (TMR2 interrupt)
PWM Capture | None
PWM Compare |None

© 2001-2013 Microchip Technology Inc.
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9.0 MASTER SYNCHRONOUS
SERIAL PORT (MSSP)
MODULE

9.1 Master SSP (MSSP) Module
Overview

The Master Synchronous Serial Port (MSSP) module is
a serial interface, useful for communicating with other
peripheral or microcontroller devices. These peripheral
devices may be serial EEPROMSs, shift registers,
display drivers, A/D converters, etc. The MSSP module
can operate in one of two modes:
 Serial Peripheral Interface (SPI)
« Inter-Integrated Circuit (IZC)

- Full Master mode

- Slave mode (with general address call)
The I12C interface supports the following modes in
hardware:
* Master mode
e Multi-Master mode
» Slave mode

9.2 Control Registers

The MSSP module has three associated registers.
These include a status register (SSPSTAT) and two
control registers (SSPCON and SSPCON2). The use
of these registers and their individual configuration bits
differ significantly, depending on whether the MSSP
module is operated in SPI or 1°C mode.

Additional details are provided under the individual
sections.

9.3 SPI Mode

The SPI mode allows 8 bits of data to be synchronously
transmitted and received simultaneously. All four
modes of SPl are supported. To accomplish
communication, typically three pins are used:

 Serial Data Out (SDO) — RC5/SDO

» Serial Data In (SDI) — RC4/SDI/SDA

 Serial Clock (SCK) — RC3/SCK/SCL

Additionally, a fourth pin may be used when in a Slave
mode of operation:

- Slave Select (SS) — RA5/AN4/SS/C20UT

Figure 9-1 shows the block diagram of the MSSP
module when operating in SPI mode.

FIGURE 9-1: MSSP BLOCK DIAGRAM

(SPI MODE)

< Internal
Data Bus
Read Write

| ssPBUFreg |

| SSPSRreg  |—=

RC4/SDI/SDA bito Shift
E /] Clock
RC5/SDO T}jeripheral OE Q

SS Control
Enable

_RAS/AN4/
SS/C20UT Edge
Select
2
Clock Select
SSPM3:SSPMO
SMP:CKE 4 MR2 Outout
12 5
| | Edge
Select
P ler| Tosc
RC3/SCK/SCL 4felsec’a63r

Data to TX/RX in SSPSR
TRIS bit

Note:  When the SPI s in Slave mode with SS pin
control enabled (SSPCON<3:0> = 0100),
the state of the SS pin can affect the state
read back from the TRISC<5> bit. The
Peripheral OE signal from the SSP mod-
ule in PORTC controls the state that is
read back from the TRISC<5> bit (see
Section 4.3 “PORTC and the TRISC
Register” for information on PORTC). If
Read-Modify-Write instructions, such as
BSF, are performed on the TRISC register
while the SS pin is high, this will cause the
TRISC<5> bit to be set, thus disabling the
SDO output.

© 2001-2013 Microchip Technology Inc.
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9.3.2 OPERATION

When initializing the SPI, several options need to be
specified. This is done by programming the appropriate
control bits (SSPCON<5:0> and SSPSTAT<7:6>).
These control bits allow the following to be specified:

» Master mode (SCK is the clock output)

» Slave mode (SCK is the clock input)

e Clock Polarity (Idle state of SCK)

» Data Input Sample Phase (middle or end of data
output time)

» Clock Edge (output data on rising/falling edge of
SCK)

» Clock Rate (Master mode only)
« Slave Select mode (Slave mode only)

The MSSP consists of a transmit/receive shift register
(SSPSR) and a buffer register (SSPBUF). The SSPSR
shifts the data in and out of the device, MSb first. The
SSPBUF holds the data that was written to the SSPSR
until the received data is ready. Once the eight bits of
data have been received, that byte is moved to the
SSPBUF register. Then, the Buffer Full detect bit, BF
(SSPSTAT<0>), and the interrupt flag bit, SSPIF, are
set. This double-buffering of the received data
(SSPBUF) allows the next byte to start reception before
reading the data that was just received. Any write to the

SSPBUF register during transmission/reception of data
will be ignored and the write collision detect bit, WCOL
(SSPCON<7>), will be set. User software must clear
the WCOL bit so that it can be determined if the follow-
ing write(s) to the SSPBUF register completed
successfully.

When the application software is expecting to receive
valid data, the SSPBUF should be read before the next
byte of data to transfer is written to the SSPBUF. Buffer
Full bit, BF (SSPSTAT<0>), indicates when SSPBUF
has been loaded with the received data (transmission
is complete). When the SSPBUF is read, the BF bit is
cleared. This data may be irrelevant if the SPI is only a
transmitter. Generally, the MSSP interrupt is used to
determine when the transmission/reception has com-
pleted. The SSPBUF must be read and/or written. If the
interrupt method is not going to be used, then software
polling can be done to ensure that a write collision does
not occur. Example 9-1 shows the loading of the
SSPBUF (SSPSR) for data transmission.

The SSPSR is not directly readable or writable and can
only be accessed by addressing the SSPBUF register.
Additionally, the MSSP Status register (SSPSTAT)
indicates the various status conditions.

EXAMPLE 9-1: LOADING THE SSPBUF (SSPSR) REGISTER
LOOP BTFSS SSPSTAT, BF ;Has data been received(transmit complete)?
BRA LOOP ;i No

MOVF SSPBUF, W
MOVWF RXDATA

MOVWF SSPBUF ;New data to xmit

;WREG reg = contents of SSPBUF
;jSave in user RAM, if data is meaningful
MOVF TXDATA, W iW reg = contents of TXDATA

DS39582C-page 74
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FIGURE 9-5:

SPI MODE WAVEFORM (SLAVE MODE WITH CKE = 0)
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FIGURE 9-6:

SPI MODE WAVEFORM (SLAVE MODE WITH CKE = 1)

ss \
Not Optional

SCK

(CKP =0

CKE =1)

SCK X
(CKP=1 '
CKE =1) X
Write to :
SSPBUF ¢ '
SDO )
SDI .
(SMP =0) !
Input !
Sample

(SMP =0)
SSPIF

Interrupt

Flag

SSPSR to
SSPBUF

Lt

+ Next Q4 Cycle
T after Q24
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9.4  1°C Mode

The MSSP module in 1°C mode fully implements all
master and slave functions (including general call sup-
port) and provides interrupts on Start and Stop bits in
hardware to determine a free bus (multi-master func-
tion). The MSSP module implements the standard
mode specifications, as well as 7-bit and 10-bit
addressing.

Two pins are used for data transfer:

 Serial clock (SCL) — RC3/SCK/SCL
« Serial data (SDA) — RC4/SDI/SDA

The user must configure these pins as inputs or outputs
through the TRISC<4:3> bits.

FIGURE 9-7: MSSP BLOCK DIAGRAM
(1°C MODE)
< Internal
Data Bus
Read ﬁ% Write
RC3/SCK/SCL | SSPBUF reg |

XF Shift ’
Clock
E <I<—| SSPSR reg
RC4/SDI/ MSb Lsb
SDA ._I>

‘ Match Detect }—» Addr Match

i

‘ SSPADD reg ‘
Start and Set, Reset
Stop bit Detect ™ S, P bits
(SSPSTAT reg)

94.1 REGISTERS

The MSSP module has six registers for 1°C operation.
These are:

* MSSP Control Register (SSPCON)

* MSSP Control Register 2 (SSPCON2)

« MSSP Status Register (SSPSTAT)

« Serial Receive/Transmit Buffer Register
(SSPBUF)

* MSSP Shift Register (SSPSR) — Not directly
accessible

* MSSP Address Register (SSPADD)

SSPCON, SSPCON2 and SSPSTAT are the control
and status registers in 1°C mode operation. The
SSPCON and SSPCON?2 registers are readable and
writable. The lower six bits of the SSPSTAT are
read-only. The upper two bits of the SSPSTAT are
read/write.

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

SSPADD register holds the slave device address
when the SSP is configured in 12C Slave mode. When
the SSP is configured in Master mode, the lower
seven bits of SSPADD act as the baud rate generator
reload value.

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

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

DS39582C-page 80
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TABLE 10-8: REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER TRANSMISSION
value on: Value on
Address Name Bit 7 Bit 6 Bit 5 Bit4 | Bit3 Bit 2 Bit 1 Bit 0 ) all other
POR, BOR
Resets
0Bh, 8Bh, [INTCON GIE PEIE |TMROIE| INTE | RBIE | TMROIF | INTF ROIF | 0000 000x | 0000 000u
10Bh,18Bh
0Ch PIR1 PSPIF® | ADIF RCIF | TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
18h RCSTA SPEN RX9 SREN | CREN — FERR | OERR RX9D | 0000 -00x | 0000 -00x
19h TXREG |USART Transmit Register 0000 0000 | 0000 0000
8Ch PIE1 PSPIE® | ADIE RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
98h TXSTA CSRC TX9 TXEN | SYNC — BRGH | TRMT TX9D | 0000 -010 | 0000 -010
99h SPBRG |Baud Rate Generator Register 0000 0000 | 0000 0000
Legend: x =unknown, - = unimplemented, read as ‘0’. Shaded cells are not used for synchronous master transmission.
Note 1: Bits PSPIE and PSPIF are reserved on 28-pin devices; always maintain these bits clear.

FIGURE 10-9: SYNCHRONOUS TRANSMISSION
atlezjededagezedeseriazeslenerodeslosa g sied |ogjos afezlesfororfogoded arerlosfosaiozodorlerioziesfodarorasios
RCWRX/,’% B0 XCTbitT X b2 X {7 X TBit0 X_Thitd X (XThitt
' - Word1l' : - Word 2 : —
RC6/TX/CK ! — . : S e B e B e W e B e (G
pln 1 ' 1 1 1 1 1 ' 1
Write t . ! d ' ! ! ' ! !
TXREG ?e(g) = : Il : {§ : : : : {5 :
Write Word 1 Write Word 2+ ' ' \ ' '
TXIF bit P - ! ' - - ' ' (c -
(Interrupt Flag) : ! ' : )( )( i i : . )J '
TRMT bit = : ! cc : : : ¢ : [
. . . ) 5 C C : - D) C
TXEN bit—- ' \ ' ' (¢ ' : : : {S ' &
Note: Sync Master mode; SPBRG = 0. Continuous transmission of two 8-bit words.
FIGURE 10-10: SYNCHRONOUS TRANSMISSION (THROUGH TXEN)
RC7/RX/DT pin X bito X bita X bit2 | Y X bite X bit7

RC6/TX/CK pin

/ N\

C
M) .
TXRl\zl\gltSetg j >/ g
i | ¢ f
TXIF bit { g
TRMT bit j g)(
(C
TXEN bit ))
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TABLE 14-6: INITIALIZATION CONDITIONS FOR ALL REGISTERS (CONTINUED)
Register Devices Power-on Reset, MCLR Resets, Wake-up via WDT or
Brown-out Reset WDT Reset Interrupt
TRISD 73A | 74A | 7T6A | TTA 1111 1111 1111 1111 uuuu uuuu
TRISE 73A | 7T4A | T6A | 77A 0000 -111 0000 -111 uuuu -uuu
PIEL 73A | 7T4A | T6A | TTA r000 0000 r000 0000 ruuu uuuu
73A | 74A | 7T6A | TTA 0000 0000 0000 0000 uuuu uuuu
PIE2 73A | 74A | 76A | TTA -0-0 0--0 -0-0 0--0 -u-u u--u
PCON 73A | TAA | T6A | 7T7TA | ---- -- aqa | @ ---- -- uwuw | ---- - uu
SSPCON2 73A | 7T4A | 76A | T7A 0000 0000 0000 0000 uuuu uuuu
PR2 73A | 74A | 7T6A | TTA 1111 1111 1111 1111 1111 1111
SSPADD 73A | 74A | 76A | 7T7A 0000 0000 0000 0000 uuuu uuuu
SSPSTAT 73A | 74A | 76A | T7A --00 0000 --00 0000 --uu uuuu
TXSTA 73A | 7T4A | T6A | 7T7A 0000 -010 0000 -010 uuuu -uuu
SPBRG 73A | 7T4A | 76A | T7A 0000 0000 0000 0000 uuuu uuuu
CMCON 73A | 974 | T6A | TTA 0000 0111 0000 0111 uuuu uuuu
CVRCON 73A | 7T4A | T6A | 77A 000- 0000 000- 0000 uuu- uuuu
ADRESL 73A | 74A | 76A | 7T7A XXXX XXXX uuuu uuuu uuuu uuuu
ADCON1 73A | TAA | 7T6A | 77A 00-- 0000 00-- 0000 uu-- uuuu
EEDATA 73A | 7T4A | T6A | 77A XXXX XXXX uuuu uuuu uuuu uuuu
EEADR 73A | 7T4A | 76A | 7T7A XXXX XXXX uuuu uuuu uuuu uuuu
EEDATH 73A | 7T4A | T6A | TTA XXXX XXXX uuuu uuuu uuuu uuuu
EEADRH T73A | 74A | 76A | TTA XXXX XXXX uuuu uuuu uuuu uuuu
EECON1 73A | 7T4A | T6A | TTA x--- x000 u--- u000 u--- uuuu
EECON2 T3A | TAA | T6A | 7TTA | ---- —=-- | —--- —--- | —ooo oo
Legend: u =unchanged, x = unknown, - = unimplemented bit, read as ‘0’, g = value depends on condition,

r = reserved, maintain clear. Shaded cells indicate conditions do not apply for the designated device.
Note 1: One or more bits in INTCON, PIR1 and/or PIR2 will be affected (to cause wake-up).

2:  When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector
(0004h).

3: See Table 14-5 for Reset value for specific condition.

FIGURE 14-6: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD VIA RC NETWORK)
Voo —/
MCLR .
Internal POR |

PWRT Time-out

OST Time-out

Internal Reset

TPWRT !
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DECFSZ Decrement f, Skip if O

Syntax: [label] DECFSz f,d

Operands: 0<f<127
d e [0,1]

Operation: (f) - 1 —> (destination);
skip if result =0

Status Affected: None

Description: The contents of register ‘f’ are
decremented. If ‘d’ is ‘0’, the result
is placed in the W register. If ‘d’ is
‘1’, the result is placed back in
register ‘f.
If the result is ‘1’, the next instruc-
tion is executed. If the result is ‘0’,
then a NOP is executed instead,
making it a 2 Tcy instruction.

GOTO Unconditional Branch

Syntax: [label] GOTO k

Operands: 0< k<2047

Operation: k - PC<10:0>
PCLATH<4:3> —» PC<12:11>

Status Affected: None

Description: GOTO is an unconditional branch.
The eleven-bit immediate value is
loaded into PC bits <10:0>. The
upper bits of PC are loaded from
PCLATH<4:3>. GOTO is a
two-cycle instruction.

INCF Increment f

Syntax: [label] INCF f,d

Operands: 0<f<127
d e [0,1]

Operation: (f) + 1 — (destination)

Status Affected: Z

Description: The contents of register ‘f’ are

incremented. If ‘d’ is ‘0’, the result
is placed in the W register. If ‘d’ is
‘1’, the result is placed back in
register ‘f’.

INCFSZ Increment f, Skip if O
Syntax: [label] INCFSZ f,d
Operands: 0<f<127
d € [0,1]
Operation: (f) + 1 — (destination),
skip if result=0
Status Affected: None
Description: The contents of register ‘f’ are
incremented. If ‘d’ is ‘0’, the result
is placed in the W register. If ‘d’ is
‘1", the result is placed back in
register ‘f’.
If the result is ‘1", the next instruc-
tion is executed. If the result is ‘07,
aNoP is executed instead, making
it a 2 Tcy instruction.
IORLW Inclusive OR Literal with W
Syntax: [label] 1ORLW k
Operands: 0< k<255
Operation: (W) .OR. k = (W)
Status Affected: Z
Description: The contents of the W register are
OR’ed with the eight-bit literal 'k’
The result is placed in the W
register.
IORWF Inclusive OR W with f
Syntax: [label] 1ORWF f,d
Operands: 0<f<127
d e [0,1]
Operation: (W) .OR. (f) - (destination)
Status Affected: Z
Description: Inclusive OR the W register with

register ‘f'. If ‘d’ is ‘'0’, the result is
placed in the W register. If ‘d’ is
‘1", the result is placed back in
register ‘f.
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TABLE 17-10: 1°C BUS START/STOP BITS REQUIREMENTS

P;a\lrsm Symbol Characteristic Min | Typ | Max | Units Conditions

90 TSU:STA Start condition 100 kHz mode 4700 | — — ns |Only relevant for Repeated Start
Setup time 400 kHz mode 600 | — | — condition

91 THD:STA Start condition 100 kHz mode 4000 | — — ns |After this period, the first clock pulse
Hold time 400 kHz mode 600 | — | — is generated

92 Tsu:sto Stop condition 100 kHz mode 4700 | — — ns
Setup time 400 kHz mode 600 — —

93 THD:STO Stop condition 100 kHz mode 4000 | — — ns
Hold time 400 kHz mode 600 — —

FIGURE 17-16: 1°C BUS DATA TIMING

103—= e—

—= 90 '+

— 91 - : . . — 92 ~— .
SDA ' ! Y\ — - : I
In , I >< _____ / .\
Z i '« 110 —
| '«— 109 —=
SDA VR
Out >< _____

Note: Refer to Figure 17-3 for load conditions.
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FIGURE 17-17: USART SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING

ReBTXICK R

121 b
pin o . —»1211— .
RC7/RX/DT \ g
— = 120 l-— — e -

122

Note: Refer to Figure 17-3 for load conditions.

TABLE 17-12: USART SYNCHRONOUS TRANSMISSION REQUIREMENTS

Pilrgm Symbol Characteristic Min |Typt| Max |Units|Conditions
120 TckH2DTV |[SYNC XMIT (MASTER & SLAVE)
Clock High to Data Out Valid Standard(F) — — 80 ns
Extended(LF) — — | 100 | ns
121 TCKRF Clock Out Rise Time and Fall Time |Standard(F) — — 45 ns
(Master mode) Extended(LF) — — | 50 | ns
122 TDTRF Data Out Rise Time and Fall Time |Standard(F) — — 45 ns
Extended(LF) — — 50 ns

1t Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.

FIGURE 17-18: USART SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING

ReeTXCK S \¢

pin © 125 '
RC7/RX/DT Z . '

126 ————»

Note: Refer to Figure 17-3 for load conditions.

TABLE 17-13: USART SYNCHRONOUS RECEIVE REQUIREMENTS

Pilrsm Symbol Characteristic Min Typt Max Units | Conditions
125 TDTV2CKL |SYNC RCV (MASTER & SLAVE)
Data Setup before CK { (DT setup time) 15 — — ns
126 TckL2DTL  |Data Hold after CK 4 (DT hold time) 15 — — ns

T Datain “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.
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TABLE 17-14: A/D CONVERTER CHARACTERISTICS:PIC16F873A/874A/876A/877A (INDUSTRIAL)
PIC16LF873A/874A/876A/877A (INDUSTRIAL)

Pilr:m Sym Characteristic Min Typt Max Units Conditions

A0l NR Resolution — — 10-bits bit |VREF =VDD =5.12V,
Vss < VAIN £ VREF

AO3 EiL Integral Linearity Error — — <%l LSb |VREF = VDD =5.12V,
Vss < VAIN £ VREF

AO4 EDL Differential Linearity Error — — <zl LSb |VREF = VDD = 5.12V,
Vss < VAIN < VREF

A06 EoFr |Offset Error — — <%2 LSb |VREF =VDD = 5.12V,
Vss < VAIN < VREF

AO07 EGN |Gain Error — — <x1 LSb |VREF =VDD = 5.12V,
Vss < VAIN < VREF

A10 — | Monotonicity — guaranteed(3) — — |Vss < VAN < VREF

A20 VREF |Reference Voltage (VREF+ — VREF-) 2.0 — VoD + 0.3 \%

A21 VREF+ |Reference Voltage High AVDD - 2.5V AVDD + 0.3V | V

A22 VREF- |Reference Voltage Low AVss - 0.3V VREF+—-2.0V| V

A25 VAIN |Analog Input Voltage Vss -0.3V — VREF + 0.3V \%

A30 ZAIN  |Recommended Impedance of — — 25 kQ |(Note 4)

Analog Voltage Source
A40 IAD A/D Conversion PIC16F87XA — 220 — nA | Average current
Current (VDD) PIC16LE87XA _ 90 _ LA consumption when A/D is

on (Note 1)

A50 IREF | VREF Input Current (Note 2) — — 5 pA |During VAIN acquisition.
Based on differential of
VHOLD to VAIN to charge
CHoLD, see Section 11.1
“A/D Acquisition
Requirements”.

— — 150 pA |During A/D conversion

cycle

* These parameters are characterized but not tested.

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

Note 1: When A/D is off, it will not consume any current other than minor leakage current. The power-down current spec
includes any such leakage from the A/D module.
2:  VREF current is from RA3 pin or VDD pin, whichever is selected as reference input.
The A/D conversion result never decreases with an increase in the input voltage and has no missing codes.
4:  Maximum allowed impedance for analog voltage source is 10 kQ. This requires higher acquisition time.

w
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44-Lead Plastic Quad Flat No Lead Package (ML) 8x8 mm Body (QFN)

Note:  For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging

. E— e EXPOSED
METAL
PAD
D D2
2
/. 1
n
OPTIONAL PIN 1 PIN 1
INDEX ON INDEX ON
TOP MARKING EXPOSED PAD
TOP VIEW BOTTOM VIEW

A3
Units INCHES MILLIMETERS*
Dimension Limits MIN NOM MAX MIN NOM MAX
Number of Pins n 44 44
Pitch p .026 BSC 0.65 BSC
Overall Height A .031 .035 .039 0.80 0.90 1.00
Standoff A1 .000 .001 .002 0 0.02 0.05
Base Thickness A3 .010 REF 0.25 REF
Overall Width E .315BSC 8.00 BSC
Exposed Pad Width E2 .262 .268 274 6.65 6.80 6.95
Overall Length D .315BSC 8.00 BSC
Exposed Pad Length D2 .262 .268 274 6.65 6.80 6.95
Lead Width B .012 .013 .013 0.30 0.33 0.35
Lead Length L .014 .016 .018 0.35 0.40 0.45
*Controlling Parameter
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: M0-220

Drawing No. C04-103

DS39582C-page 214 © 2001-2013 Microchip Technology Inc.



PIC16F87XA

Acquisition Requirements .
ADCONO Register ...
ADCONL1 Register ...
ADIF Bl .o
ADRESH REQISter ....ccvviiiiiiiiiiiiiie e
ADRESL ReQISter ....ccccviiiiiiiiiiieie e
ANalog POrt PiNS .......cccoiiiieiiiiicerieee e
Associated Registers and Bits ..........ccccccevcieiiennn.
Calculating Acquisition Time ........cccocceevieiiieiiecnnene
Configuring Analog Port Pins .....
Configuring the Interrupt ............
Configuring the Module ..
Conversion ClocK ..........ccoieiiiiiiiiiiiciice e
CONVETSIONS ..ottt ettt
Converter CharacteristiCS .........c.coevvvevivieiieriieninens
Effects of a Reset .........ccccieiiiiiiiiii,
GO/DONE Bit ..ovvvieeiieiiiiienieeieseeie e
Internal Sampling Switch (Rss) Impedance
Operation During SIEep ........ccccovcvveeriveeennnnn.
Result REGISLErS ......ccccoiiiiiiiiiiiiic e
Source ImMpedance ..........ccoceeuiiiiieiieniieie s
A/D Conversion ReqUIreMeNts ..........ccovveeerveeeiniveeeenineens
Absolute Maximum Ratings .........c.ccevvveeiieniiniieiieeiees
ACKSTAT ettt
ADCONO REQGISLEN ...oeieieetiei ettt
ADCONIL REGISLEN ...eeiiiiiiiiiiieirie s
Addressable Universal Synchronous Asynchronous
Receiver Transmitter. See USART.
ADRESH REJISIEr ....ooiiiiiiiiiiiiic it 19
ADRESL REQISIEr ....ooiiiiiiiiiiiiiiie et 20
Analog-to-Digital Converter. See A/D.
Application Notes
AN552 (Implementing Wake-up
on Key Stroke) ........cccccveenenen.
AN556 (Implementing a Table Read)
Assembler

MPASM Assembler ..o, 167
Asynchronous Reception

Associated Registers .........ccccvvvevciieniiinieeninnn. 118,120
Asynchronous Transmission

Associated Registers .........cccovviinieiieciiinieeieeenn 116
B
Banking, Data MEmOIY ........cccoccevvieriieiiciieeiieeieceenn 16, 22
Baud Rate GENErator ............cccceieeiviiriiiciiiicce e 97

Associated REgISIErS .......ccccovvvieiiieiiniiee e 113
BCLIF
B
Block Diagrams

AUD e 129

Analog Input Model .........ccoecviiiiiiiiiiiineen, 130, 139

Baud Rate Generator .............cccoeeeiiieiieniiniiiciee e, 97

Capture Mode Operation ..........c.ccecvvereveenieeriveenieenee.

Comparator 1/0 Operating Modes .

Comparator Output ........cccceeeeeenne

Comparator Voltage Reference ....

Compare Mode Operation ..........c.ccceeeveveeviienieeenieenene.

Crystal/Ceramic Resonator Operation

(HS, XT or LP Osc Configuration) .................... 145
External Clock Input Operation
(HS, XT or LP Osc Configuration) .................... 145

INEEITUPL LOGIC oo
MSSP (1°C Mode) ......
MSSP (SPI Mode) ........
On-Chip Reset Circuit .
PIC16F873A/PIC16F876A Architecture ...........ccccceeeee 6
PIC16F874A/PIC16F877A Architecture ..........cccccceeene 7
PORTC

Peripheral Output Override

(RC2:0, RC7:5) PiNS ....oooviiiiiiiiiiiic e, 46

Peripheral Output Override (RC4:3) Pins .......... 46
PORTD (in I/O Port Mode) ........ccccovervvennnene ... 48
PORTD and PORTE (Parallel Slave Port) .. 51
PORTE (In I/O Port Mode) ..........ccccuven. ... 49
RAZ:RAD PiNS ..ot 41
RAAITOCKI PiN i 42
RAS PiN oo e 42
RB3:RBO PiNS ..o e 44
RB7:RB4 Pins ............ ... 44
RC Oscillator Mode .......... .. 146
Recommended MCLR Circuit . .. 148
Simplified PWM Mode .........ccooeeiiiiiiiiiiiiicie e 67
TimerO/WDT Prescaler .......ccccoveeviveeeniiieeniec e 53
TIMEIL oo e 58
TIMEI2 e e 61
USART RECEIVE ....ooviiiieiiiie e 117,119
USART TransSmit ......c.cocueeiiiienieniie i 115
Watchdog TImer .......ccccovviiiiiiiieniieeceeceee e 155

BOR. See Brown-out Reset.
BRG. See Baud Rate Generator.

BRGH Bit ..eeiiiiiiiie ettt 113
Brown-out Reset (BOR) ...........c........ 143,147,148, 149, 150

BOR Status (BOR Bit) .......cocoooveerrreeeesieeeeeeeeeneenns 29
Bus Collision During a Repeated Start Condition ............ 108

Bus Collision During a Start Condition
Bus Collision During a Stop Condition
Bus Collision Interrupt Flag bit, BCLIF

C

C Compilers
MPLAB C17 ...

MPLAB C18 ... .. 168
MPLAB C30 ...cviiieieciieirecresree e 168
Capture/Compare/PWM (CCP) .....oooviiiiiiiiiieceeeeee e 63
Associated Registers
Capture, Compare and Timerl .........ccccocvveennn. 68
PWM and TIMEr2 .......ccccoocvieniiiiiniieee e 69
Capture Mode ........cooceiviiiiieiie e 65
CCP1IF ..... ... 65
Prescaler .............. ... 65
CCP Timer RESOUICES .......ceevieiiiiiiiiiieeiee e 63
Compare
Special Event Trigger Output of CCP1 .............. 66
Special Event Trigger Output of CCP2 .............. 66
compare MOAe .........cceeviiiiiiiicciic e 66
Software Interrupt Mode . ... 66
Special Event Trigger .........cccoe..... ... 66
Interaction of Two CCP Modules (table) ... 63
PWM MOAE ..o 67
Duty CYCle ..o 67
Example Frequencies/Resolutions (table) ......... 68
PWM Period ......cccccoviiieiiiiieniieieeeeeeee e 67
Special Event Trigger and A/D Conversions ............. 66
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Power-up Timer (PWRT) ..ccccooviiiiiiniieie e 148
PR2 REJISIEN ....eiiiiiiiiiie et 20,61
Prescaler, Timer0
Assignment (PSA Bit) .....ccooviiiiiiiiiiieiieccecees 23
Rate Select (PS2:PS0 BitS) .......ccccocvieiieniiniiiiiieeene. 23
PRO MATE Il Universal Device Programmer .................. 169
Program Counter
Reset Conditions ..........cooecieviiiniiiniiee e 149
Program MEemMOIY .....ccocoiiiiiiiiiei e 15
Interrupt VECTOr ..o 15
PaGING .oeiviiiieiie e 30
Program Memory Map and Stack
(PICL16F8T73A/BTAA) ..ot 15
Program Memory Map and Stack
(PICL16F8T76A/BTTA) ...ocveeiiiiiiiiie e 15
ReSet VECIOr .......cccoeiiiiiiiiiiiic e 15
Program Verification ..........c.cccooviiiiiniciiiciccic e 157
Programming Pin (VPP) ....coociieriiiiiiiieeesieee e 8
Programming, Device INStructions ..........c.cccccceevvveivennnn. 159

PSP. See Parallel Slave Port.
Pulse Width Modulation. See Capture/Compare/PWM,

PWM Mode.
PUSH .o 30
R
RAO/ANO Pin .
RAL/ANL Pin ..o
RA2/AN2/VREF-ICVREF PiN ...cccoviiiiiiiiiiciicceccceee 8,10
RAS/ANS/VREF+ PiN ..o 8,10
RA4/TOCKI/CIOUT Pin ...ccoviiiiiiiiiiie e 8,10
RAB/ANA/SS/C20UT PiN ..o, 8,10
RAM. See Data Memory.
RBO/INT PiN oo 9,11
RB1 Pin ..... ..9,11
RB2 Pin ..... ..9,11
RB3/PGM Pin ..911
RB4 PN i 9,11
RBS5 PiN oo
RBG/PGC PiN ..o
RB7/PGD PiN it

RCO/T10SO/T1CKI Pin ..
RC1/T10SI/CCP2 Pin ..
RC2/CCP1 Pin .............
RC3/SCKISCL PiN oo 9,12
RCA/SDI/SDA PN ..ooviiiiieee it 9,12
RC5/SDO PiN et 9,12
RCB/TX/CK PN oo 9,12
RCT7/RX/IDT PiN vt 9,12
RCREG REQJISLEN ..ottt 19
RCSTA Register
ADDEN Bit
CREN Bit .....
FERR Bl .vviecieieeeee e
OERR Bl .viciiiieicieeie e
RXO Bl .ttt
RXOD Bt ettt
SPEN Bit ..
SREN Bit ..
RDO/PSPO Pin ..
RDI/PSPL PN oot s
RD2/PSP2 PiN ..ottt
RD3/PSP3 PiN .ottt
RDA/PSPA PN ..o s
RDS5/PSPS5 PiN .ottt
RDB/PSPBE PiN ..ottt
RD7/PSPT7 PN et

REOQ/RD/ANS PiN ...ooooeeeieereeceseeesseesessees e 13
REL/WR/ANG PN ......oovooooenieeceeeicssseeie s 13
RE2/CSIANT PiN oot 13
Read-Modify-Write Operations .. 159
Register File .......ccocovvviiiiiiiiieee ... 16
Register File Map (PIC16F873A/874A) ... ... 18
Register File Map (PIC16F876A/87TA) ........ccccovvvevrnnne. 17
Registers

ADCONO (A/D CoNntrol 0) ....ccveeeeeieesiiieesieee e 127

ADCON2L (A/D CoNtrol 1) ..cccccveeeeieieeiiiieesiieeesiieee e 128

CCP1CON/CCP2CON (CCP Control 1

and CCP Control 2) .......coovcvveeiniieenieee e 64
CMCON (Comparator Control) ........cccccceevvieruennnene 135
CVRCON (Comparator Voltage
Reference Control) ........cccceevveeeiiiieeiieeen,

EECON1 (EEPROM Control 1) ......ccccoevveeiniiieeaieenn.

F SR s

INTCON L.

OPTION_REG ..oiiiiiiiiiiiiiieeee e

PCON (Power Control) ........c.cccocuvenee.

PIE1 (Peripheral Interrupt Enable 1) ...
PIE2 (Peripheral Interrupt Enable 2) ...
PIR1 (Peripheral Interrupt Request 1)
PIR2 (Peripheral Interrupt Request 2)
RCSTA (Receive Status and Control)

Special Function, SUMMAry ........cccccvvieniienieiieenn,
SSPCON (MSSP Control 1, 1°C Mode) ..........cc......... 82
SSPCON (MSSP Control 1, SPI Mode) ...........cce...... 73

SSPCON2 (MSSP Control 2, 12C Mode)
SSPSTAT (MSSP Status, I12C Mode) ...

SSPSTAT (MSSP Status, SPI Mode) .... e 12
SEAIUS oo 22
TL1CON (Timerl Control) .......ccceevviverniiieenniiee e 57
T2CON (Timer2 Control) .......c.ccevvveeiienieeiiiniieniees 61
TRISE REQISLET ...ttt 50
TXSTA (Transmit Status and Control) ..................... 111
RESEL ..o 143, 147

Brown-out Reset (BOR). See Brown-out Reset (BOR).
MCLR Reset. See MCLR.
Power-on Reset (POR). See Power-on Reset (POR).

Reset Conditions for PCON Register ...........ccccceeu. 149
Reset Conditions for Program Counter .................... 149
Reset Conditions for Status Register ............cccocue.... 149

WDT Reset. See Watchdog Timer (WDT).
Reset, Watchdog Timer, Oscillator Start-up Timer,
Power-up Timer and Brown-out Reset

ReqUIremMents ........coceeiiiiieiiiiiie e 184
ReVISION HISLOTY ...ccocvviiiiiiiiecieiee e 219
S
SCI. See USART.

SCK e et 71
L ) SRS 71
SDO oot e e e 71
Serial Clock, SCK ....iiiiiiiiieie e 71
Serial Communication Interface. See USART.

Serial Data IN, SDI ...cccoveiiiiiiiiee e

Serial Data Out, SDO
Serial Peripheral Interface. See SPI.

Slave Select Synchronization ..., 77
Slave Select, SS ..o 71
SIEEP 1ot 143, 147, 156
Software Simulator (MPLAB SIM) .....ccccooviviiiiiieniieeens 168
Software Simulator (MPLAB SIM30) .......cccceeviiniiinnieennn. 168
SPBRG REQJISIEN .....eiiiiiiiiiiieieteiee et 20
Special Features of the CPU ..........cccciiiiiiiiiiiieiieees 143
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Special Function Registers .........ccoceecviiiieiiiniieiiece e 19
Special Function Registers (SFRS) ......ccccoevvieviiiiiiciieennn. 19
Speed, OPErating .......ccceerrvrreeriiiee et 1
SPIMode .....ccoevviiiiiieine. 71,77
Associated REgISIErS .......occciiiiiieiiiiee e 79
Bus Mode Compatibility ........ccccocoveeiiiiiieriieiniieees 79
Effects of a ReSet ........oceiiiiiiiiiiic e, 79
Enabling SPI /O ......cccoiiiiiiiiiicieee e 75
MaSter MOOE .......ocoviiieiiieie e 76
Master/Slave ConNection ..........c.cccvcvevveeiienicnneenene. 75
Serial ClOCK ......ccveiieiiiiiiiiiecie e 71
Serial Data IN ....cooeeiiiii 71
Serial Data OUL .......ccocuiiiiiiieie e 71
Slave SeleCt ......ccccieiiiiiii 71
Slave Select Synchronization ...........c.cccceevieeiiiieennnes i
Sleep OPEration .........cccocvrvienieiiiie et 79
SPICIOCK ittt 76
Typical CONNECLION .......ovviiiiieeiiiiie e 75
SPI Mode ReqUIremMents .........coceevveeiiinieeniieiie e 190
SS et 71
SSP
SPI Master/Slave CONNECtion .........c.ccecvveiviniiienieenns 75
SSPADD REQGISEN ....eeiiiiiiiiiiieirie et 20
SSPBUF REQISLEN ...cciviiiiiiieiiiieee e 19
SSPCON REJISIEN ...eeiiiiiiiiiiieirie et 19
SSPCON2 REGISLEN ...ccvviiiiiiiiiiitie et 20
SSPUF s 26
SSPOV ot e 101
SSPSTAT REQISIEr ..ot 20
R/W Bit ......... ..84,85
STACK ettt 30
OVEIIOWS ..ot 30
UNAErfloOW ....ooeiiiieee e 30
Status Register
C Bt ettt 22

Synchronous Master Reception

Associated Registers .........ccooceevieiieiiieeniiiniieieens 123
Synchronous Master Transmission

Associated REgISIErS ........ccccviiiiieiiiieeniieeeseee s 122
Synchronous Serial Port Interrupt ...........cccceevevvieiiciieennnn. 26
Synchronous Slave Reception

Associated REgISIErS .........ccccevviiieiiiieeniieeeseee e 125
Synchronous Slave Transmission

Associated RegiSters ........cccocevvieiieiieeniiinieeiieens 125
T
TACKPSO Bit ..o 57
TACKPSL Bit oo 57
TLCON REJISIEN ..ttt 19
TLIOSCEN Bil .ueiiiiiieiiieieeieeeeie e

T1SYNC Bit ....
T2CKPSO Bit ..

T2CKPS1 Bit .....

T2CON REQISLEN ...eevieeiiieee ettt 19
TAD 131
TiME-0Ut SEQUENCE .....ovviiiiiiiiiiiieeee e 148

TIMEI0 .ot 53
Associated RegiSters .........ccccvevvviiiiiiieiiiienieeneeeenn 55
Clock Source Edge Select (TOSE Bit) .......ccccceevvveennes 23
Clock Source Select (TOCS Bit) ............... .23

External Clock .

INterrupt ... ..53
Overflow Enable (TMROIE Bit) .........ccocevvveniiiiniiinninens 24
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

e Product Support — Data sheets and errata,
application notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

» General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

» Local Sales Office

« Field Application Engineer (FAE)

» Technical Support

Customers  should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical supportis available through the web site
at: http://microchip.com/support

© 2001-2013 Microchip Technology Inc.

DS39582C-page 229


http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
http://www.microchip.com
http://www.microchip.com

