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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

PIC

8-Bit

20MHz

12C, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
33

14KB (8K x 14)

FLASH

368 x 8

4V ~ 5.5V

A/D 8x8b

External

-40°C ~ 85°C (TA)
Surface Mount
44-VQFN Exposed Pad
44-QFN (8x8)
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PIC16F/7X

Pin Diagrams (Continued)
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PIC16F/7X

TABLE 1-3: PIC16F74 AND PIC16F77 PINOUT DESCRIPTION (CONTINUED)

Pin Name DIP PL.CC Q.FP ViorP Buffer Description
Pin# Pin# Pin# Type Type
PORTB is a bi-directional I/O port. PORTB can be software
programmed for internal weak pull-up on all inputs.
RBO/INT 33 36 8 TTUST®
RBO 110 Digital I/O.
INT [ External interrupt.
RB1 34 37 9 110 TTL Digital 1/0.
RB2 35 38 10 110 TTL Digital I/O.
RB3/PGM 36 39 11 TTL
RB3 110 Digital I/O.
PGM 110 Low voltage ICSP programming enable pin.
RB4 37 41 14 110 TTL Digital I/O.
RB5 38 42 15 110 TTL Digital I/O.
RB6/PGC 39 43 16 TTL/ST®
RB6 110 Digital 1/0.
PGC 110 In-Circuit Debugger and ICSP programming clock.
RB7/PGD 40 44 17 TTLST®
RB7 110 Digital I/O.
PGD 110 In-Circuit Debugger and ICSP programming data.
PORTC is a bi-directional 1/O port.
RCO/T10SO/T1CKI 15 16 32 ST
RCO 110 Digital I/O.
T10SO (@) Timer1 oscillator output.
T1CKI | Timerl external clock input.
RC1/T10SI/CCP2 16 18 35 ST
RC1 110 Digital I/O.
T10SI | Timer1 oscillator input.
CCP2 I/0 Capture2 input, Compare2 output, PWM2 output.
RC2/CCP1 17 19 36 ST
RC2 110 Digital I/O.
CCP1 I/0 Capturel input/Comparel output/PWM1 output
RC3/SCK/SCL 18 20 37 ST
RC3 110 Digital I/O
SCK I/0 Synchronous serial clock input/output for SPI mode.
SCL I/0 Synchronous serial clock input/output for 12C mode.
RC4/SDI/SDA 23 25 42 ST
RC4 110 Digital I/0.
SDI | SPI data in.
SDA 110 12C data I/O.
RC5/SDO 24 26 43 ST
RC5 110 Digital I/O.
SDO O SPI data out.
RC6/TX/CK 25 27 44 ST
RC6 110 Digital I/O.
X (0] USART asynchronous transmit.
CK I/0 USART 1 synchronous clock.
RC7/RX/DT 26 29 1 ST
RC7 110 Digital I/O.
RX | USART asynchronous receive.
DT I/10 USART synchronous data.
Legend: | = input O = output 1/0 = input/output P = power
— = Not used TTL=TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as an 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 as general purpose 1/0 and a TTL input when used in the Parallel

Slave Port mode (for interfacing to a microprocessor bus).

4: This buffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.

© 2002 Microchip Technology Inc.
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PIC16F/7X

2221 STATUS Register

The STATUS register contains the arithmetic status of
the ALU, the RESET status and the bank select bits for
data memory.

The STATUS register can be the destination for any
instruction, as with any other register. If the STATUS
register is the destination for an instruction that affects
the Z, DC, or C bits, then the write to these three bits is
disabled. These bits are set or cleared according to the
device logic. Furthermore, the TO and PD bits are not
writable, therefore, the result of an instruction with the
STATUS register as destination may be different than
intended.

For example, CLRF STATUS will clear the upper three
bits and set the Z bit. This leaves the STATUS register
as 000u uluu (where u = unchanged).

It is recommended, therefore, that only BCF, BSF,
SWAPF and MOVWF instructions are used to alter the
STATUS register, because these instructions do not
affect the Z, C, or DC bits from the STATUS register.
For other instructions not affecting any status bits, see
the "Instruction Set Summary."

Note 1. The C and DC bits operate as a borrow
and digit borrow bit, respectively, in sub-
traction. See the SUBLW and SUBWF
instructions for examples.

REGISTER 2-1: STATUS REGISTER (ADDRESS 03h, 83h, 103h, 183h)
R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x
IRP RPL | RPO To | pb | z | bC C
bit 7 bit 0
bit 7 IRP: Register Bank Select bit (used for indirect addressing)

1 =Bank 2, 3 (100h - 1FFh)
0 = Bank 0, 1 (0O0h - FFh)

bit 6-5 RP1:RPO: Register Bank Select bits (used for direct addressing)

11 = Bank 3 (180h - 1FFh)
10 = Bank 2 (100h - 17Fh)
01 = Bank 1 (80h - FFh)
00 = Bank 0 (00h - 7Fh)
Each bank is 128 bytes

bit 4 %: Time-out bit

1 = After power-up, CLRWDT instruction, or SLEEP instruction

0 = A WDT time-out occurred
bit 3 PD: Power-down bit

1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction

bit 2 z: Zero bit

1 = The result of an arithmetic or logic operation is zero
0 = The result of an arithmetic or logic operation is not zero
bit 1 DC: Digit carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)

1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result

bit 0 C: Carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF instructions)

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

Note:  For borrow, the polarity is reversed. A subtraction is executed by adding the two's
complement of the second operand. For rotate (RRF, RLF) instructions, this bit is
loaded with either the high or low order bit of the source register.

Legend:
R = Readable bit
- n = Value at POR reset

W = Writable bit
1’ = Bit is set

U = Unimplemented bit, read as ‘0’

'0’ = Bit is cleared X = Bit is unknown

© 2002 Microchip Technology Inc.
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2.2.25 PIR1 Register ; -

Note: Interrupt flag bits are set when an interrupt
The PIR1 register contains the individual flag bits for condition occurs, regard|ess of the state of
the peripheral interrupts. its corresponding enable bit or the global
enable bit, GIE (INTCON<7>). User soft-
ware should ensure the appropriate interrupt
bits are clear prior to enabling an interrupt.

REGISTER 2-5: PIR1 REGISTER (ADDRESS 0Ch)

RIW-0 RIW-0 R-0 R-0 R/W-0 RIW-0 RIW-0 RIW-0
psPFY | ADIF | RcIF | TXIF | SSPIF | cCPLF | TMR2IF | TMRLIF
bit 7 bit 0
bit 7 PSPIFY): Parallel Slave Port Read/Write Interrupt Flag bit

1 = A read or a write operation has taken place (must be cleared in software)
0 = No read or write has occurred

bit 6 ADIF: A/D Converter Interrupt Flag bit
1 = An A/D conversion is completed (must be cleared in software)
0 = The A/D conversion is not complete

bit 5 RCIF: USART Receive Interrupt Flag bit
1 = The USART receive buffer is full
0 = The USART receive buffer is empty

bit 4 TXIF: USART Transmit Interrupt Flag bit
1 = The USART transmit buffer is empty
0 = The USART transmit buffer is full

bit 3 SSPIF: Synchronous Serial Port (SSP) Interrupt Flag
1 = The SSP interrupt condition has occurred, and must be cleared in software before
returning from the Interrupt Service Routine. The conditions that will set this bit are:
SPI
A transmission/reception has taken place.
I2C Slave
A transmission/reception has taken place.
12C Master
A transmission/reception has taken place.
The initiated START condition was completed by the SSP module.
The initiated STOP condition was completed by the SSP module.
The initiated Restart condition was completed by the SSP module.
The initiated Acknowledge condition was completed by the SSP module.
A START condition occurred while the SSP module was IDLE (multi-master system).
A STOP condition occurred while the SSP module was IDLE (multi-master system).
0 = No SSP interrupt condition has occurred

bit 2 CCPL1IF: CCP1 Interrupt Flag bit

Capture mode:

1 = A TMRL1 register capture occurred (must be cleared in software)

0 = No TMR1 register capture occurred

Compare mode:

1 = A TMRL1 register compare match occurred (must be cleared in software)
0 = No TMR1 register compare match occurred

PWM mode:

Unused in this mode

bit 1 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
bit 0 TMR1IF: TMR1 Overflow Interrupt Flag bit
1 = TMR1 register overflowed (must be cleared in software)
0 = TMR1 register did not overflow

Note 1: PSPIF is reserved on 28-pin devices; always maintain this bit clear.

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

© 2002 Microchip Technology Inc. DS30325B-page 23
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3.0 READING PROGRAM MEMORY

The FLASH Program Memory is readable during nor-
mal operation over the entire VDD range. It is indirectly
addressed through Special Function Registers (SFR).
Up to 14-bit numbers can be stored in memory for use
as calibration parameters, serial numbers, packed 7-bit
ASCII, etc. Executing a program memory location con-
taining data that forms an invalid instruction results in a
NOP.

There are five SFRs used to read the program and
memory. These registers are:

+ PMCON1

* PMDATA

* PMDATH

* PMADR

* PMADRH

The program memory allows word reads. Program

memory access allows for checksum calculation and
reading calibration tables.

When interfacing to the program memory block, the
PMDATH:PMDATA registers form a two-byte word,
which holds the 14-bit data for reads. The
PMADRH:PMADR registers form a two-byte word,
which holds the 13-bit address of the FLASH location
being accessed. These devices can have up to 8K
words of program FLASH, with an address range from
Oh to 3FFFh. The unused upper bits in both the
PMDATH and PMADRH registers are not implemented
and read as “0's”.

3.1 PMADR

The address registers can address up to a maximum of
8K words of program FLASH.

When selecting a program address value, the MSByte
of the address is written to the PMADRH register and
the LSByte is written to the PMADR register. The upper
MSbits of PMADRH must always be clear.

3.2 PMCONL1 Register

PMCONL is the control register for memory accesses.

The control bit RD initiates read operations. This bit
cannot be cleared, only set, in software. It is cleared in
hardware at the completion of the read operation.

REGISTER 3-1: PMCON1 REGISTER (ADDRESS 18Ch)
R-1 U-0 U-0 u-0 U-x U-0 U-0 R/S-0
reserved — ‘ — — ‘ — — — RD
bit 7 bit 0
bit 7 Reserved: Read as ‘1’
bit 6-1 Unimplemented: Read as 'O’
bit 0 RD: Read Control bit

1 =Initiates a FLASH read, RD is cleared in hardware. The RD bit can only be set (not cleared)

in software.
0 = FLASH read completed

Legend:
R = Readable bit

W = Writable bit
- n = Value at POR reset "1’ = Bitis set

U = Unimplemented bit, read as ‘0’

'0’ = Bit is cleared X = Bit is unknown

© 2002 Microchip Technology Inc.
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6.0 TIMER1 MODULE

The Timerl module is a 16-bit timer/counter consisting
of two 8-bit registers (TMR1H and TMR1L), which are
readable and writable. The TMR1 Register pair
(TMR1H:TMR1L) increments from 0000h to FFFFh
and rolls over to 0000h. The TMR1 Interrupt, if enabled,
is generated on overflow, which is latched in interrupt
flag bit TMR1IF (PIR1<0>). This interrupt can be
enabled/disabled by setting/clearing TMR1 interrupt
enable bit TMR1IE (PIE1<0>).

Timerl can operate in one of two modes:

¢ As atimer
* As a counter

The operating mode is determined by the clock select
bit, TMR1CS (T1CON<1>).

In Timer mode, Timerl increments every instruction
cycle. In Counter mode, it increments on every rising
edge of the external clock input.

Timerl can be enabled/disabled by setting/clearing
control bit TMR1ON (T1CON<0>).

Timerl also has an internal “RESET input’. This
RESET can be generated by either of the two CCP
modules as the special event trigger (see Sections 8.1
and 8.2). Register 6-1 shows the Timerl Control
register.

When the Timerl oscillator is enabled (TLOSCEN is
set), the RC1/T10OSI/CCP2 and RCO/T10SO/T1CKI
pins become inputs. That is, the TRISC<1:0> value is
ignored and these pins read as ‘0'.

Additional information on timer modules is available in
the PICmicro™ Mid-Range MCU Family Reference
Manual (DS33023).

REGISTER 6-1: T1CON: TIMER1 CONTROL REGISTER (ADDRESS 10h)
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
‘ — ‘ — ‘TlCKPSl T1CKPSO ‘ T10SCEN ‘ T1SYNC ‘ TMR1CS | TMR1ON
bit 7 bit 0
bit 7-6 Unimplemented: Read as ‘0’
bit 5-4 T1CKPS1:T1CKPSO0: Timerl Input Clock Prescale Select bits
11 = 1:8 Prescale value
10 = 1:4 Prescale value
01 = 1:2 Prescale value
00 = 1:1 Prescale value
bit 3 T1OSCEN: Timerl Oscillator Enable Control bit
1 = Oscillator is enabled
0 = Oscillator is shut-off (the oscillator inverter is turned off to eliminate power drain)
bit 2 T1SYNC: Timerl External Clock Input Synchronization Control bit

TMRI1CS = 1.

1 = Do not synchronize external clock input

0 = Synchronize external clock input

TMRI1CS = 0:

This bit is ignored. Timerl uses the internal clock when TMR1CS = 0.
bit 1 TMRI1CS: Timerl Clock Source Select bit
1 = External clock from pin RCO/T1OSO/T1CKI (on the rising edge)

0 = Internal clock (Fosc/4)
bit 0 TMR1ON: Timerl On bit

1 = Enables Timerl
0 = Stops Timerl

Legend:
R = Readable bit

W = Writable bit
- n = Value at POR reset "1’ = Bit is set

U = Unimplemented bit, read as ‘0’

'0’ = Bit is cleared X = Bit is unknown

© 2002 Microchip Technology Inc.
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6.4 Timerl Operation in
Asynchronous Counter Mode

If control bit TLSYNC (T1CON<2>) is set, the external
clock input is not synchronized. The timer continues to
increment asynchronous to the internal phase clocks.
The timer will continue to run during SLEEP and can
generate an interrupt on overflow, which will wake-up
the processor. However, special precautions in soft-
ware are needed to read/write the timer (Section 6.4.1).

In Asynchronous Counter mode, Timerl cannot be
used as a time-base for capture or compare operations.

6.4.1 READING AND WRITING TIMER1 IN
ASYNCHRONOUS COUNTER MODE

Reading TMR1H or TMR1L, while the timer is running
from an external asynchronous clock, will ensure a
valid read (taken care of in hardware). However, the
user should keep in mind that reading the 16-bit timer
in two 8-bit values itself, poses certain problems, since
the timer may overflow between the reads.

For writes, it is recommended that the user simply stop
the timer and write the desired values. A write conten-
tion may occur by writing to the timer registers, while
the register is incrementing. This may produce an
unpredictable value in the timer register.

Reading the 16-bit value requires some care. The
example code provided in Example6-1 and
Example 6-2 demonstrates how to write to and read
Timerl while it is running in Asynchronous mode.

EXAMPLE 6-1: WRITING A 16-BIT FREE-RUNNING TIMER
; All interrupts are disabled

CLRF TMR1L ; Clear Low byte, Ensures no rollover into TMR1H
MOVLW HI_BYTE ; Value to load into TMR1H

MOVWF TMR1H, F ; Write High byte

MOVLW LO_BYTE ; Value to load into TMR1L

MOVWF TMR1H, F ; Write Low byte

; Re-enable the Interrupt (if required)

CONTINUE ; Continue with your code

EXAMPLE 6-2: READING A 16-BIT FREE-RUNNING TIMER
; All interrupts are disabled

MOVF TMR1H, W ; Read high byte

MOVWF TMPH

MOVF TMR1L, W ; Read low byte

MOVWF TMPL

MOVF TMR1H, W ; Read high byte

SUBWF TMPH, W ; Sub 1lst read with 2nd read

BTFSC STATUS, Z ; Is result = 0

GOTO CONTINUE ; Good 16-bit read

7

MOVF TMR1H, W ; Read high byte

MOVWF TMPH

MOVF TMR1L, W ; Read low byte

MOVWF TMPL ; Re-enable the Interrupt
CONTINUE ; Continue with your code

TMR1L may have rolled over between the read of the high and low bytes.
; Reading the high and low bytes now will read a good value.

(if required)

© 2002 Microchip Technology Inc.
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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.

DS30325B-page 52 © 2002 Microchip Technology Inc.
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REGISTER 9-1: SSPSTAT: SYNC SERIAL PORT STATUS REGISTER (ADDRESS 94h)

R/W-0 R/W-0 R-0 R-0 R-0 R-0 R-0 R-0
SMP ’ CKE ’ D/A P ’ S ‘ R/W ‘ UA ‘ BF ‘
bit 7 bit 0
bit 7 SMP: SPI Data Input Sample Phase bit

SPI Master mode:
1 = Input data sampled at end of data output time
0 = Input data sampled at middle of data output time (Microwire®)
SPI Slave mode:
SMP must be cleared when SPI is used in Slave mode
I2C mode:
This bit must be maintained clear
bit 6 CKE: SPI Clock Edge Select bit (Figure 9-2, Figure 9-3, and Figure 9-4)
SPI mode, CKP = 0:
1 = Data transmitted on rising edge of SCK (Microwire® alternate)
0 = Data transmitted on falling edge of SCK
SPI mode, CKP = 1:
1 = Data transmitted on falling edge of SCK (Microwire® default)
0 = Data transmitted on rising edge of SCK
I2C mode:
This bit must be maintained clear
bit 5 D/A: Data/Address bit (12C mode only)
1 = Indicates that the last byte received or transmitted was data
0 = Indicates that the last byte received or transmitted was address
bit 4 P: STOP bit (I°C mode only)
This bit is cleared when the SSP module is disabled, or when the START bit is detected last.
SSPEN is cleared.
1 = Indicates that a STOP bit has been detected last (this bit is ‘0’ on RESET)
0 = STOP bit was not detected last
bit 3 S: START bit (12C mode only)
This bit is cleared when the SSP module is disabled, or when the STOP bit is detected last.
SSPEN is cleared.
1 = Indicates that a START bit has been detected last (this bit is '0’ on RESET)
0 = START bit was not detected last
bit 2 R/W: Read/Write bit Information (I2C mode only)
This bit holds the R/W bit information following the last address match. This bit is only valid from
the address match to the next START bit, STOP bit, or ACK bit.
1 =Read
0 = Write
bit 1 UA: Update Address bit (10-bit 12C mode only)
1 = Indicates that the user needs to update the address in the SSPADD register
0 = Address does not need to be updated
bit 0 BF: Buffer Full Status bit
Receive (SPI and I2C modes):
1 = Receive complete, SSPBUF is full
0 = Receive not complete, SSPBUF is empty
Transmit (1°C mode only):
1 = Transmit in progress, SSPBUF is full
0 = Transmit complete, SSPBUF is empty

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR reset "1’ = Bit is set '0’ = Bitis cleared X = Bit is unknown
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TABLE 9-1: REGISTERS ASSOCIATED WITH SPI OPERATION

Value on: Value on

Address Name Bit 7 Bit 6 Bit5 |[Bit4| Bit3 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 0000 | 0000 0000
8Ch PIE1 PSPIE® | ADIE RCIE | TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
87h TRISC PORTC Data Direction Register 1111 11111111 1111
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX [ uuuu uuuu
14h SSPCON | WCOL SSPOV | SSPEN ‘ CKP ‘ SSPM3 ‘ SSPM2 ‘ SSPM1 ‘ SSPMO | 0000 0000 | 0000 0000
85h TRISA — — PORTA Data Direction Register --11 1111 --11 1111
94h SSPSTAT| SMP 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 SSP in SPI mode.

Note 1: Bits PSPIE and PSPIF are reserved on the PIC16F73/76; always maintain these bits clear.
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10.3 USART Synchronous Master
Mode

In Synchronous Master mode, the data is transmitted in
a half-duplex manner (i.e., transmission and reception
do not occur at the same time). When transmitting data,
the reception is inhibited and vice versa. Synchronous
mode is entered by setting bit SYNC (TXSTA<4>). In
addition, enable bit SPEN (RCSTA<7>) is set in order
to configure the RC6/TX/CK and RC7/RX/DT I/O pins
to CK (clock) and DT (data) lines, respectively. The
Master mode indicates that the processor transmits the
master clock on the CK line. The Master mode is
entered by setting bit CSRC (TXSTA<7>).

10.3.1 USART SYNCHRONOUS MASTER
TRANSMISSION

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 register
TXREG. The TXREG register is loaded with data in
software. The TSR register is not loaded until the last
bit has been transmitted from the previous load. As
soon as the last bit is transmitted, the TSR is loaded
with new data from the TXREG (if available). Once the
TXREG register transfers the data to the TSR register
(occurs in one TcycLE), the TXREG is empty and inter-
rupt bit TXIF (PIR1<4>) is set. The 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 soft-
ware. 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 register. TRMT is a read
only bit, which is set when the TSR is empty. No inter-
rupt logic is tied to this bit, so the user has to poll this
bit in order to determine if the TSR register is empty.
The TSR is not mapped in data memory, so it is not
available to the user.

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.
The first data bit will be shifted out on the next available
rising edge of the clock on the CK line. Data out is
stable around the falling edge of the synchronous clock
(Figure 10-6). The transmission can also be started by
first loading the TXREG register and then setting bit
TXEN (Figure 10-7). This is advantageous when slow
baud rates are selected, since the BRG is kept in
RESET when bits TXEN, CREN and SREN are clear.
Setting enable bit TXEN will start the BRG, creating a
shift clock immediately. Normally, when transmission is
first started, the TSR register is empty, so a transfer to
the TXREG register will result in an immediate transfer
to TSR, resulting in an empty TXREG. Back-to-back
transfers are possible.

Clearing enable bit TXEN during a transmission will
cause the transmission to be aborted and will reset the
transmitter. The DT and CK pins will revert to hi-
impedance. If either bit CREN or bit SREN is set during
a transmission, the transmission is aborted and the DT
pin reverts to a hi-impedance state (for a reception).
The CK pin will remain an output if bit CSRC is set
(internal clock). The transmitter logic, however, is not
reset, althoughit is disconnected from the pins. In order
to reset the transmitter, the user has to clear bit TXEN.
If bit SREN is set (to interrupt an on-going transmission
and receive a single word), then after the single word is
received, bit SREN will be cleared and the serial port
will revert back to transmitting, since bit TXEN is still
set. The DT line will immediately switch from Hi-
impedance Receive mode to transmit and start driving.
To avoid this, bit TXEN should be cleared.

In order to select 9-bit transmission, the TX9
(TXSTA<6>) bit should be set and the ninth bit should
be written to bit TX9D (TXSTA<0>). The ninth bit must
be written before writing the 8-bit data to the TXREG
register. This is because a data write to the TXREG can
result in an immediate transfer of the data to the TSR
register (if the TSR is empty). If the TSR was empty and
the TXREG was written before writing the “new” TX9D,
the “present” value of bit TX9D is loaded.

Steps to follow when setting up a Synchronous Master
Transmission:

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

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

If interrupts are desired, set enable bit TXIE.

If 9-bit transmission is desired, set bit TX9.

Enable the transmission by setting bit TXEN.

If 9-bit transmission is selected, the ninth bit

should be loaded in bit TX9D.

7. Starttransmission by loading data to the TXREG
register.

8. If using interrupts, ensure that GIE and PEIE in

the INTCON register are set.

N

o0~ w
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The following steps should be followed for doing an 4. Wait for at least an appropriate acquisition
A/D conversion: period.
1. Configure the A/D module: 5. Start conversion:
« Configure analog pins, voltage reference, * Set GO/DONE bit (ADCONO)
and digital I/O (ADCON1) 6. Wait for the A/D conversion to complete, by
« Select A/D conversion clock (ADCONO) either:
« Turn on A/D module (ADCONO) * Polling for the GO/DONE bit to be cleared
2. Configure the A/D interrupt (if desired): (interrupts disabled)
» Clear ADIF bit OR
« Set ADIE bit * Waiting for the A/D interrupt
« Set PEIE bit 7. Read A/D result register (ADRES), and clear bit
« Set GIE bit ADIF if required.
3. Select an A/D input channel (ADCONO). 8. For next conversion, go to step 3 or step 4, as
required.
FIGURE 11-1: A/D BLOCK DIAGRAM
CHS2:CHSO
: 111
N e : RE2/AN7()
: 110 .
. &—0O RE1/AN6()
. o L. REO/AN5(1)
: I—O 100 RA5/AN4
VIN ' ' 5
(Input Voltage) &0 o1 . »—@ RA3/AN3/VREF
: 010 .
A/D . ¢—0O —{E RA2/AN2
Converter . .
: 001
. —0 . —{E RA1/AN1
VoD . Lo 200 . —X RAO/ANO
------- 0000F +--------=----=:
Vi ' ! 010 or
REF . . 100 or
o 1ix
(Reference ' o~
Voltage) ... ... Dbd1lor
H [ 011 or
101

Note 1: Not available on PIC16F73/76.

PCFG2:PCFGO

© 2002 Microchip Technology Inc.

DS30325B-page 85



PIC16F/7X

TABLE 13-2: PIC16F7X INSTRUCTION SET
Mnemonic, . 14-Bit Opcode Status
Description Cycles Notes
Operands MSb Lsp | Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f, d Add W and f 1 00 0111 dfff ffff| C,DC,Z 1,2
ANDWF f, d AND W with f 1 00 0101 dfff ffff z 1,2
CLRF f Clear f 1 00 0001 1fff ffff z 2
CLRW - Clear W 1 00 0001 OxXXX XXXX VA
COMF f, d Complement f 1 00 1001 dfff f£fff 4 1,2
DECF f, d Decrement f 1 00 0011 dfff ffff z 1,2
DECFSzZ f, d Decrement f, Skip if 0 1(2) 00 1011 dfff ffff 1,2,3
INCF f, d Increment f 1 00 1010 dfff ffff z 1.2
INCFSZ f, d Increment f, Skip if 0 1(2) 00 1111 dfff f£fff 12,3
IORWF f, d Inclusive OR W with f 1 00 0100 dfff ffff z 1,2
MOVF f, d Move f 1 00 1000 dfff ffff z 1.2
MOVWF f Move W to f 1 00 0000 1fff ffff
NOP - No Operation 1 00 0000 0xx0 0000
RLF f, d Rotate Left f through Carry 1 00 1101 dfff ffff C 1,2
RRF f, d Rotate Right f through Carry 1 00 1100 dfff ffff C 1,2
SUBWF f, d Subtract W from f 1 00 0010 dfff ffff| CDC,Z 1,2
SWAPF f, d Swap nibbles in f 1 00 1110 dfff ffff 1,2
XORWEF f,d Exclusive OR W with f 1 00 0110 dfff ffff z 1.2
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b Bit Clear f 1 01 00bb bfff ffff 1,2
BSF f,b Bit Set f 1 01 0lbb bfff ffff 1,2
BTFSC f,b Bit Test f, Skip if Clear 1(2) 01 10bb bfff ffff 3
BTFSS f,b Bit Test f, Skip if Set 1(2) 01 11bb bfff ffff 3
LITERAL AND CONTROL OPERATIONS
ADDLW k Add literal and W 1 11 111x kkkk kkkk| C,DC,Z
ANDLW k AND literal with W 1 11 1001 kkkk kkkk z
CALL k Call subroutine 2 10 Okkk kkkk kkkk|
CLRWDT - Clear Watchdog Timer 1 00 0000 0110 o0100| TO,PD
GOTO k Go to address 2 10 1kkk kkkk kkkk
IORLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk z
MOVLW k Move literal to W 1 11 00xx kkkk kkkk
RETFIE - Return from interrupt 2 00 0000 0000 1001
RETLW k Return with literal in W 2 11  01xx kkkk kkkk
RETURN Return from Subroutine 2 00 0000 0000 1000| _
SLEEP - Go into Standby mode 1 00 0000 0110 o0011| TO,PD
SUBLW k Subtract W from literal 1 11 110x kkkk kkkk| C,DC,Z
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk z
Note 1: When an I/O register is modified as a function of itself ( e.g., MOVF PORTB, 1), 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’
2: |If this instruction is executed on the TMRO register (and, where applicable, d = 1), the prescaler will be cleared if
assigned to the TimerO module.
3: 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.
Note:  Additional information on the mid-range instruction set is available in the PICmicro™ Mid-Range MCU

Family Reference Manual (DS33023).
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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 15-6: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND
POWER-UP TIMER TIMING
, I
. »
VDD /
l I
>>

Internal T : =~ 30 _.f (f)
POR :
PWRT ! ;
Time-out ' 32 !

:<—> ' ) «

osc ' ”
Time-out !

_ ' «

Internal : . 27

RESET ]
1 1 ((
2

! 31 .

Watchdog T T
Timer : : .
Reset ! ' |

I/O Pins yé

Note: Refer to Figure 15-3 for load conditions.

FIGURE 15-7: BROWN-OUT RESET TIMING

VDD | ]

TABLE 15-3: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER,
AND BROWN-OUT RESET REQUIREMENTS

Parilrgeter Sym Characteristic Min Typt Max | Units Conditions

30 TmcL  |MCLR Pulse Width (low) 2 — — us VDD =5V, -40°C to +85°C

31* TwDT Watchdog Timer Time-out Period 7 18 33 ms | VDD =5V, -40°C to +85°C
(No Prescaler)

32 TosT Oscillation Start-up Timer Period — 1024 Tosc — — |Tosc = OSC1 period

33* TPWRT Power-up Timer Period 28 72 132 ms | VDD =5V, -40°C to +85°C

34 Tioz 1/0 Hi-Impedance from MCLR Low — — 2.1 us
or Watchdog Timer Reset

35 TBOR Brown-out Reset Pulse Width 100 — — us | VDD < VBOR (D005)

*  These parameters are characterized but not tested.
1t Data in "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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FIGURE 15-13: SPI SLAVE MODE TIMING (CKE = 0)

Note: Refer to Figure 15-3 for load conditions.

FIGURE 15-14: SPI SLAVE MODE TIMING (CKE = 1)

e N : :
SS C ( /L
70— : : :

SCK
(CKP =0)

SCK
(CKP = 1)

SDO

Note: Refer to Figure 15-3 for load conditions.
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FIGURE 16-17: TYPICAL, MINIMUM AND MAXIMUM VoL vs. loL (VDD = 5V, -40°C TO 125°C)

1.0
0.9 1
Max (125°C)
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0.8 1= Maximum: mean + 3¢ (-40°C to 125°C) Y
Minimum: mean — 3¢ (-40°C to 125°C) /
N /
0.6 1 / Max (85°C)
S
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>
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FIGURE 16-18: TYPICAL, MINIMUM AND MAXIMUM VoL vs. loL (VbD = 3V, -40°C TO 125°C)
3.0
Max (125°C) /
2.5 +— Typical: statistical mean @ 25°C |
Maximum: mean + 30 (-40°C to 125°C)
Minimum: mean — 3¢ (-40°C to 125°C) ¢

2.0
T
o 1.5
S

Max (85°C)
1.0 ]
Typ (25°C)
0.5
Min (-40°C)
0.0 - T
0 5 10 15 20 25
loL (-mA)

© 2002 Microchip Technology Inc. DS30325B-page 149



PIC16F/7X

17.2 Package Details

The following sections give the technical details of the packages.

28-Lead Skinny Plastic Dual In-line (SP) — 300 mil (PDIP)

(el — [ ] —w—

ST e e O e e S e e B e i B e i B e B i B
T GJ LT OJ O O O O G0 T L7 7 L7 O]

=N

=}

!

.
L_ﬂ
-L%
—

p
eB
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 28 28
Pitch p .100 2.54
Top to Seating Plane A .140 .150 .160 3.56 3.81 4.06
Molded Package Thickness A2 125 .130 135 3.18 3.30 3.43
Base to Seating Plane Al .015 0.38
Shoulder to Shoulder Width E .300 .310 .325 7.62 7.87 8.26
Molded Package Width El .275 .285 .295 6.99 7.24 7.49
Overall Length D 1.345 1.365 1.385 34.16 34.67 35.18
Tip to Seating Plane L 125 .130 .135 3.18 3.30 3.43
Lead Thickness c .008 .012 .015 0.20 0.29 0.38
Upper Lead Width Bl .040 .053 .065 1.02 1.33 1.65
Lower Lead Width B .016 .019 .022 0.41 0.48 0.56
Overall Row Spacing § eB .320 .350 .430 8.13 8.89 10.92
Mold Draft Angle Top o 5 10 15 5 10 15
Mold Draft Angle Bottom B 5 10 15 5 10 15

* Controlling Parameter

§ Significant Characteristic

Notes:

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

JEDEC Equivalent: MO-095

Drawing No. C04-070

© 2002 Microchip Technology Inc. DS30325B-page 153



PIC16F/7X

28-Lead Plastic Small Outline (SO) — Wide, 300 mil (SOIC)
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— >

T ;
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(B L Al—
Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 28 28

Pitch p .050 1.27

Overall Height A .093 .099 .104 2.36 2.50 2.64
Molded Package Thickness A2 .088 .091 .094 2.24 2.31 2.39
Standoff § Al .004 .008 .012 0.10 0.20 0.30
Overall Width E .394 407 420 10.01 10.34 10.67
Molded Package Width El .288 .295 .299 7.32 7.49 7.59
Overall Length D .695 .704 712 17.65 17.87 18.08
Chamfer Distance h .010 .020 .029 0.25 0.50 0.74
Foot Length L .016 .033 .050 0.41 0.84 1.27
Foot Angle Top 0 0 4 8 0 4 8
Lead Thickness c .009 .011 .013 0.23 0.28 0.33
Lead Width B .014 .017 .020 0.36 0.42 0.51
Mold Draft Angle Top [ 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

* 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-013

Drawing No. C04-052
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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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