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PIC16F87X
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PDIP, SOIC
MCLRVPp— [|°1 - 28[ ] =— RB7/PGD
RAO/ANO=*—>L] 2 27[] =— RB6/PGC
RAVANL =[] 3 - 26[ ] = RB5
RA2/AN2/VRer- <[] 4 ~ 25[ ] = RB4
RA3/AN3/VRer+ =[] 5 @ 24[ ] = RB3/PGM
RaaiTockl <[] 6 © 23[] = RB2
RAS/AN4/SS [ 7 ® 22[] == RB1
vss—>[] 8 © 21[] = RBO/INT
oscl/cLKIN—=[] 9 8 20[] =— vop
osc2/icLKouT -—[]10 o 19[] =—Vss
RCO/T10SO/T1CKI < []11 18[ ] =— RC7/RX/DT
RCL/T10SI/CCP2<—= |12 17[7] =— RCB/TX/CK
Rc2/ccP1<—>[]13 16[ ] =— RC5/SDO
RC3/sck/scL=—[]14 15[] <— RC4/SDI/SDA
+
W uw
w w
o o
=2 2
mN—Ho& 00
Z2zZzZz=2 00
IIIYe oo
pLCC 2222‘005%50
receY=Szeecce z2
o i o o
RA4/TOCKI «—» [ o 39[] =< RB3/PGM
RAS/AN4/SS <« o []g 38[0 < RB2
REO/RD/AN5 <—» [] 9 370 <—= RB1
REL/WR/ANG «— [ 10 360 <—= RBO/INT
RE2/CS/IAN7 «—» 11  PIC16F877 350 <— VoD
Ve —zH12  piciers7a R v
Vss 013 330 RD7/PSP7
OSC1/CLKIN — [ 74 32[] <— RD6/PSP6
0SC2/CLKOUT - [15 310 <— RD5/PSP5
RCO/TIOSO/TICKL < » [ 7p 300 < RD4/PSP4
NC 17 0 0 v vt 16y 0 1o 29 == RC7IRXIDT
= AN AN AN AN
I
N
3 PN
< d (8] N 1O ANM
< OXO0
x 9 Doz Ao0aAanadAl0S
Oo2f8a8gxad 882999220 %
XOQONnnunnooag 22XX¥S5S53s00kE
| Ny Ny R O 0332023088
COHITNNIOONA OplroerarsTO
SRS RS NaNaNaNaRSsRORSNS) S E® S @
QFP FEFCCXCEERZ E O Q
— o
O
INIRRERERS! «
TOHONTHODOMNOLWS
O<l’ T TOOON N M
RC7/RX/DT =<—LCI0 1 33— NC
RD4/PSP4 <—»[CIT] 2 3213 <— RCO/T10SO/T1CKI
RD5/PSP5 <[ 3 31IT0— 0SC2/CLKOUT
RD6/PSP6 >[I 4 302 <— OSC1/CLKIN
RD7/PSP7 <—=[CIH5 PIC16F877 29T ~— Vss
vss —~CM6  pICI6F874 . w2 wvics
Voo —= I 7 27/ <— RE2/AN7/CS
RBO/INT <—=LCIL8 26T =<—= RE1/AN6/WR
RB1 <—> I 9 25T <— REO/AN5/RD
RB2 <—[11]10 2411 <— RA5/AN4/SS
RB3PGM ==L 1l | .\ | 0o o o o o 23+ RA4/TOCKI
e A A+ NNN
oosTwonaeod . i
m o QO zZzzWw
zz3g% g g >%% &Jg
o |y < 25
o m O o =
“EETTES
N ™
<z

DS30292D-page 2

© 1998-2013 Microchip Technology Inc.



PIC16F87X

NOTES:
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2.2.2.5 PIR1 Register Note: Interrupt flag bits are set when an interrupt
The PIR1 register contains the individual flag bits for condition occurs, regardless 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)

RW-0  RMW-0 R-0 R-0 RW-0  RW-0 RW-0  RMWO
PsPIFD | ADIF | RCIF | TXIF | SSPIF | CCPLF | TMR2IF | TMRLIF
bit 7 bit 0
bit 7 PSPIF(M): Parallel Slave Port Read/Write Interrupt Flag bit

1 = Aread 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 completed
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.
+ I°C 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 TMR1 register capture occurred (must be cleared in software)
0 = No TMR1 register capture occurred
Compare mode:
1 = A TMR1 register compare match occurred (must be cleared in software)
0 = No TMR1 register compare match occurred
PWM mode:
Unused in this mode
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 PIC16F873/876 devices; always maintain this bit clear.

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR "1’ = Bit is set '0’ = Bit is cleared X = Bit is unknown
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FIGURE 3-10: PARALLEL SLAVE PORT WRITE WAVEFORMS
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FIGURE 3-11: PARALLEL SLAVE PORT READ WAVEFORMS
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TABLE 3-11: REGISTERS ASSOCIATED WITH PARALLEL SLAVE PORT

. . . . . . . . Value on: Value on
Address Name Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit O POR BOR all other
’ RESETS
08h PORTD | Port Data Latch when written: Port pins when read XXXX XXXX | uuuu uuuu
09h PORTE — — — — — RE2 | REL | REO [---- -xox[---- -uuu
89h TRISE IBF OBF | IBOV | PSPMODE — PORTE Data Direction Bits 0000 -111| 0000 -111
0Ch PIR1 PSPIFD | 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
9Fh ADCON1 | ADFM — — — PCFG3 | PCFG2 | PCFG1 | PCFGO | --0- 0000 |--0- 0000
Legend: x = unknown, u = unchanged, - = unimplemented, read as '0'. Shaded cells are not used by the Parallel Slave Port.

Note 1: Bits PSPIE and PSPIF are reserved on the PIC16F873/876; always maintain these bits clear.
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4.4 Reading the FLASH Program
Memory

Reading FLASH program memory is much like that of
EEPROM data memory, only two NOP instructions must
be inserted after the RD bit is set. These two instruction
cycles that the NOP instructions execute, will be used
by the microcontroller to read the data out of program
memory and insert the value into the
EEDATH:EEDATA registers. Data will be available fol-
lowing the second NOP instruction. EEDATH and
EEDATA will hold their value until another read opera-
tion is initiated, or until they are written by firmware.

The steps to reading the FLASH program memory are:

1. Write the address to EEADRH:EEADR. Make
sure that the address is not larger than the mem-
ory size of the PIC16F87X device.

2. Set the EEPGD bit to point to FLASH program
memory.

3. Setthe RD bit to start the read operation.

4. Execute two NOP instructions to allow the micro-
controller to read out of program memory.

5. Read the data from the EEDATH:EEDATA

registers.
EXAMPLE 4-3: FLASH PROGRAM READ
BSF STATUS, RP1 ;
BCF STATUS, RPO ;Bank 2

MOVF ADDRL, W
MOVWF EEADR
MOVF ADDRH, W
MOVWF EEADRH

;Write the
;address bytes
;for the desired
;jaddress to read

BSF STATUS, RPO ;Bank 3

BSF EECON1, EEPGD ;Point to Program memory
BSF EECON1, RD ;jStart read operation
NOP ;Required two NOPs

NOP i

BCF STATUS, RPO ;Bank 2

MOVF EEDATA, W ;DATAL = EEDATA
MOVWF  DATAL ;
MOVF EEDATH, W ;DATAH = EEDATH
MOVWF DATAH H

4.5 Writing to the FLASH Program
Memory

Writing to FLASH program memory is unique, in that
the microcontroller does not execute instructions while
programming is taking place. The oscillator continues
to run and all peripherals continue to operate and
queue interrupts, if enabled. Once the write operation
completes (specification D133), the processor begins
executing code from where it left off. The other impor-
tant difference when writing to FLASH program mem-
ory, is that the WRT configuration bit, when clear,
prevents any writes to program memory (see Table 4-1).

Just like EEPROM data memory, there are many steps
in writing to the FLASH program memory. Both address
and data values must be written to the SFRs. The
EEPGD bit must be set, and the WREN bit must be set
to enable writes. The WREN bit should be kept clear at
all times, except when writing to the FLASH Program
memory. The WR bit can only be set if the WREN bit
was set in a previous operation, i.e., they both cannot
be set in the same operation. The WREN bit should
then be cleared by firmware after the write. Clearing the
WREN bit before the write actually completes will not
terminate the write in progress.

Writes to program memory must also be prefaced with
a special sequence of instructions that prevent inad-
vertent write operations. This is a sequence of five
instructions that must be executed without interruption
for each byte written. These instructions must then be
followed by two NOP instructions to allow the microcon-
troller to setup for the write operation. Once the write is
complete, the execution of instructions starts with the
instruction after the second NOP.

The steps to write to program memory are:

1. Write the address to EEADRH:EEADR. Make
sure that the address is not larger than the mem-
ory size of the PIC16F87X device.

2. Write the 14-bit data value to be programmed in
the EEDATH:EEDATA registers.

3. Set the EEPGD bit to point to FLASH program
memory.

4. Setthe WREN bit to enable program operations.
Disable interrupts (if enabled).
6. Execute the special five instruction sequence:

« Write 55h to EECON2 in two steps (first to W,
then to EECON2)

* Write AAh to EECONZ2 in two steps (first to W,
then to EECON2)

» Set the WR bit

7. Execute two NOP instructions to allow the micro-
controller to setup for write operation.

8. Enable interrupts (if using interrupts).

9. Clear the WREN bit to disable program
operations.

o
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REGISTER 8-1:

bit 7-6
bit 5-4

bit 3-0

CCP1CON REGISTER/CCP2CON REGISTER (ADDRESS: 17h/1Dh)

U-0 UO  RWO RW-0  RW-O  RWO RWO0 RWO
— — | ccpxx | ccPxy | ccPxm3 | ccPxM2 | ccPxMm1 | CCPxMO
bit 7 bit 0

Unimplemented: Read as '0’
CCPxX:CCPxY: PWM Least Significant bits

Capture mode:
Unused

Compare mode:

Unused

PWM mode:

These bits are the two LSbs of the PWM duty cycle. The eight MSbs are found in CCPRXL.

CCPxM3:CCPxMO0: CCPx Mode Select bits

0000 = Capture/Compare/PWM disabled (resets CCPx module)

0100 = Capture mode, every falling edge

0101 = Capture mode, every rising edge

0110 = Capture mode, every 4th rising edge

0111 = Capture mode, every 16th rising edge

1000 = Compare mode, set output on match (CCPxIF bit is set)

1001 = Compare mode, clear output on match (CCPxIF bit is set)

1010 = Compare mode, generate software interrupt on match (CCPxIF bit is set, CCPx pin is
unaffected)

1011 = Compare mode, trigger special event (CCPxIF bit is set, CCPx pin is unaffected); CCP1
resets TMR1; CCP2 resets TMR1 and starts an A/D conversion (if A/D module is
enabled)

11xx = PWM mode

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR "1’ = Bit is set '0’ = Bit is cleared X = Bit is unknown
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8.2 Compare Mode

In Compare mode, the 16-bit CCPR1 register value is
constantly compared against the TMR1 register pair
value. When a match occurs, the RC2/CCP1 pin is:

« Driven high

 Driven low

« Remains unchanged

The action on the pin is based on the value of control

bits CCP1M3:CCP1MO (CCP1CON<3:0>). At the
same time, interrupt flag bit CCP1IF is set.

COMPARE MODE
OPERATION BLOCK
DIAGRAM

Special event trigger will:

reset Timerl, but not set interrupt flag bit TMR1IF (PIR1<0>),
and set bit GO/DONE (ADCONO0<2>).

FIGURE 8-2:

Special Event Trigger

Set Flag bit CCP1IF

(PIR1<2>)
RC2/CCP1
1c cchchcPRlL
Q ST|output
R Logic Match
- A
TRISC<2> TMR1H | TMRIL
Output Enable  ccp1CON<3:0>

Mode Select

8.2.1 CCP PIN CONFIGURATION

The user must configure the RC2/CCP1 pin as an out-
put by clearing the TRISC<2> bit.

Note:  Clearing the CCP1CON register will force
the RC2/CCP1 compare output latch to the
default low level. This is not the PORTC I/O

data latch.

8.2.2 TIMER1 MODE SELECTION

Timerl must be running in Timer mode, or Synchro-
nized Counter mode, if the CCP module is using the
compare feature. In Asynchronous Counter mode, the
compare operation may not work.

8.2.3 SOFTWARE INTERRUPT MODE

When Generate Software Interrupt mode is chosen, the
CCP1 pin is not affected. The CCPIF bit is set, causing
a CCP interrupt (if enabled).

8.24 SPECIAL EVENT TRIGGER

In this mode, an internal hardware trigger is generated,
which may be used to initiate an action.

The special event trigger output of CCP1 resets the
TMRL1 register pair. This allows the CCPR1 register to
effectively be a 16-bit programmable period register for
Timerl.

The special event trigger output of CCP2 resets the
TMRL1 register pair and starts an A/D conversion (if the
A/D module is enabled).

Note: The special event trigger from the
CCP1land CCP2 modules will not set inter-
rupt flag bit TMR1IF (PIR1<0>).
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9.2  MSSP 12C Operation

The MSSP module in 12C 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.

Refer to Application Note AN578, "Use of the SSP
Module in the 1 2C Multi-Master Environment."

A "glitch" filter is on the SCL and SDA pins when the pin
is an input. This filter operates in both the 100 kHz and
400 kHz modes. In the 100 kHz mode, when these pins
are an output, there is a slew rate control of the pin that
is independent of device frequency.

FIGURE 9-5: I°C SLAVE MODE BLOCK
DIAGRAM
<: Internal
Data Bus
Read %% Write
scL ‘ SSPBUF Reg ‘
D>
E %Shift
Clock

SDA

SSPSR Reg
MSh LSb

‘ Match Detect |—> Addr Match

i

‘ SSPADD Reg |

va

START and Set, Reset
STOP bit Detect [ S, P bits
(SSPSTAT Reg)

Two pins are used for data transfer. These are the SCL

pin, which is the clock, and the SDA pin, which is the

data. The SDA and SCL pins are automatically config-

ured when the 1C mode is enabled. The SSP module

functions are enabled by setting SSP Enable bit

SSPEN (SSPCON<5>).

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

They are the:

» SSP Control Register (SSPCON)

» SSP Control Register2 (SSPCONZ2)

« SSP Status Register (SSPSTAT)

» Serial Receive/Transmit Buffer (SSPBUF)

* SSP Shift Register (SSPSR) - Not directly
accessible

* SSP Address Register (SSPADD)

The SSPCON register allows control of the 12C opera-
tion. Four mode selection bits (SSPCON<3:0>) allow
one of the following 12C modes to be selected:

« 12C Slave mode (7-bit address)
« 12C Slave mode (10-bit address)
« 12C Master mode, clock = OSC/4 (SSPADD +1)

« I12C firmware modes (provided for compatibility to
other mid-range products)

Before selecting any 12C mode, the SCL and SDA pins
must be programmed to inputs by setting the appropri-
ate TRIS bits. Selecting an 12C mode by setting the
SSPEN bit, enables the SCL and SDA pins to be used
as the clock and data lines in 12C mode. Pull-up resis-
tors must be provided externally to the SCL and SDA
pins for the proper operation of the 1°C module.

The CKE bit (SSPSTAT<6:7>) sets the levels of the
SDA and SCL pins in either Master or Slave mode.
When CKE = 1, the levels will conform to the SMBus
specification. When CKE = 0, the levels will conform to
the 12C specification.

The SSPSTAT register gives the status of the data
transfer. This information includes detection of a
START (S) or STOP (P) bit, specifies if the received
byte was data or address, if the next byte is the com-
pletion of 10-bit address, and if this will be a read or
write data transfer.

SSPBUF is the register to which the transfer data is
written to, or read from. The SSPSR register shifts the
data in or out of the device. In receive operations, the
SSPBUF and SSPSR create a doubled buffered
receiver. This allows reception of the next byte to begin
before reading the last byte of received data. When the
complete byte is received, it is transferred to the
SSPBUF register and flag bit SSPIF is set. If another
complete byte is received before the SSPBUF register
is read, a receiver overflow has occurred and bit
SSPOV (SSPCON<6>) is set and the byte in the
SSPSR s lost.

The SSPADD register holds the slave address. In
10-bit mode, the user needs to write the high byte of the
address (1111 0 A9 A8 0). Following the high byte
address match, the low byte of the address needs to be
loaded (A7:A0).

© 1998-2013 Microchip Technology Inc.
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9.2.1 SLAVE MODE

In Slave mode, the SCL and SDA pins must be config-
ured as inputs. The MSSP module will override the
input state with the output data, when required (slave-
transmitter).

When an address is matched, or the data transfer after
an address match is received, the hardware automati-
cally will generate the Acknowledge (ACK) pulse, and
then load the SSPBUF register with the received value
currently in the SSPSR register.

There are certain conditions that will cause the MSSP
module not to give this ACK pulse. These are if either
(or both):

a) The buffer full bit BF (SSPSTAT<0>) was set
before the transfer was received.

b) The overflow bit SSPOV (SSPCON<6>) was set
before the transfer was received.

If the BF bit is set, the SSPSR register value is not
loaded into the SSPBUF, but bit SSPIF and SSPOV are
set. Table 9-2 shows what happens when a data trans-
fer byte is received, given the status of bits BF and
SSPOV. The shaded cells show the condition where
user software did not properly clear the overflow condi-
tion. Flag bit BF is cleared by reading the SSPBUF reg-
ister, while bit SSPOV is cleared through software.

The SCL clock input must have a minimum high and
low time for proper operation. The high and low times
of the 1°C specification, as well as the requirement of
the MSSP module, is shown in timing parameter #100
and parameter #101 of the electrical specifications.

9.2.11 Addressing

Once the MSSP module has been enabled, it waits for
a START condition to occur. Following the START con-
dition, the 8-bits are shifted into the SSPSR register. All
incoming bits are sampled with the rising edge of the
clock (SCL) line. The value of register SSPSR<7:1> is
compared to the value of the SSPADD register. The
address is compared on the falling edge of the eighth
clock (SCL) pulse. If the addresses match, and the BF
and SSPOQV bits are clear, the following events occur:

a) The SSPSR register value is loaded into the
SSPBUF register on the falling edge of the 8th
SCL pulse.

b) The buffer full bit, BF, is set on the falling edge
of the 8th SCL pulse.

c) AnACK pulse is generated.

d) SSP interrupt flag bit, SSPIF (PIR1<3>), is set
(interrupt is generated if enabled) on the falling
edge of the 9th SCL pulse.

In 10-bit address mode, two address bytes need to be
received by the slave. The five Most Significant bits
(MSbs) of the first address byte specify if this is a 10-bit
address. Bit R/W (SSPSTAT<2>) must specify a write so
the slave device will receive the second address byte.

For a 10-bit address, the first byte would equal
‘1111 0 A9 A8 0’,where 29 and A8 are the two MSbs
of the address. The sequence of events for a 10-bit
address is as follows, with steps 7-9 for slave-transmitter:

1. Receive first (high) byte of Address (bits SSPIF,
BF and UA (SSPSTAT<1>) are set).

2. Update the SSPADD register with the second
(low) byte of Address (clears bit UA and
releases the SCL line).

3. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

4. Receive second (low) byte of Address (bits
SSPIF, BF and UA are set).

5. Update the SSPADD register with the first (high)
byte of Address. This will clear bit UA and
release the SCL line.

6. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

7. Receive Repeated Start condition.

8. Receive first (high) byte of Address (bits SSPIF
and BF are set).

9. Read the SSPBUF register (clears bit BF) and
clear flag bit SSPIF.

Note:  Following the Repeated START condition
(step 7) in 10-bit mode, the user only
needs to match the first 7-bit address. The
user does not update the SSPADD for the
second half of the address.

9.2.1.2 Slave Reception

When the R/W bit of the address byte is clear and an
address match occurs, the R/W bit of the SSPSTAT
register is cleared. The received address is loaded into
the SSPBUF register.

When the address byte overflow condition exists, then
no Acknowledge (ACK) pulse is given. An overflow
condition is defined as either bit BF (SSPSTAT<0>) is
set, or bit SSPOV (SSPCON<6>) is set. This is an error
condition due to user firmware.

An SSP interrupt is generated for each data transfer
byte. Flag bit SSPIF (PIR1<3>) must be cleared in soft-
ware. The SSPSTAT register is used to determine the
status of the received byte.

Note: The SSPBUF will be loaded if the SSPOV
bit is set and the BF flag is cleared. If a
read of the SSPBUF was performed, but
the user did not clear the state of the
SSPOV bit before the next receive
occurred, the ACK is not sent and the
SSPBUF is updated.
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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.

TABLE 10-1: BAUD RATE FORMULA

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.

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
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
98h TXSTA CSRC TX9 TXEN | SYNC — BRGH | TRMT | TX9D | 0000 -010 | 0000 -010
18h RCSTA SPEN RX9 SREN | CREN | ADDEN FERR | OERR | RX9D | 0000 000x | 0000 000x
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.
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NOTES:
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TABLE 12-4: STATUS BITS AND THEIR SIGNIFICANCE

P TO

Py

B

Py

Power-on Reset

lllegal, TO is set on POR

lllegal, PD is set on POR

Brown-out Reset

WDT Reset

WDT Wake-up

1
0
X
1
0
0
u

MCLR Reset during normal operation

RlRr|Rr|Rr|RPr|o|o|o]|l O

RlrRr|R|R|[o[X[X|IX]|] O

1

MCLR Reset during SLEEP or interrupt wake-up from SLEEP

Legend: x = don't care, u = unchanged

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 luuu | ---- -- uo
Interrupt wake-up from SLEEP PC +1W uwuul Ouuu | 0 —--- -- 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).
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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
PIC MCU 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 PIC MCU
microcontrollers (MCUSs). 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 PIC 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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14.13 PICDEM 3 Low Cost PIC16CXXX
Demonstration Board

The PICDEM 3 demonstration board is a simple dem-
onstration board that supports the PIC16C923 and
PIC16C924 in the PLCC package. It will also support
future 44-pin PLCC microcontrollers with an LCD Mod-
ule. All the necessary hardware and software is
included to run the basic demonstration programs. The
user can program the sample microcontrollers pro-
vided with the PICDEM 3 demonstration board on a
PRO MATE Il device programmer, or a PICSTART Plus
development programmer with an adapter socket, and
easily test firmware. The MPLAB ICE in-circuit emula-
tor may also be used with the PICDEM 3 demonstration
board to test firmware. A prototype area has been pro-
vided to the user for adding hardware and connecting it
to the microcontroller socket(s). Some of the features
include a RS-232 interface, push button switches, a
potentiometer for simulated analog input, a thermistor
and separate headers for connection to an external
LCD module and a keypad. Also provided on the
PICDEM 3 demonstration board is a LCD panel, with 4
commons and 12 segments, that is capable of display-
ing time, temperature and day of the week. The
PICDEM 3 demonstration board provides an additional
RS-232 interface and Windows software for showing
the demultiplexed LCD signals on a PC. A simple serial
interface allows the user to construct a hardware
demultiplexer for the LCD signals.

14.14 PICDEM 17 Demonstration Board

The PICDEM 17 demonstration board is an evaluation
board that demonstrates the capabilities of several
Microchip microcontrollers, including PIC17C752,
PIC17C756A, PIC17C762 and PIC17C766. All neces-
sary hardware is included to run basic demo programs,
which are supplied on a 3.5-inch disk. A programmed
sample is included and the user may erase it and
program it with the other sample programs using the
PRO MATE Il device programmer, or the PICSTART
Plus development programmer, and easily debug and
test the sample code. In addition, the PICDEM 17 dem-
onstration board supports downloading of programs to
and executing out of external FLASH memory on board.
The PICDEM 17 demonstration board is also usable
with the MPLAB ICE in-circuit emulator, or the
PICMASTER emulator and all of the sample programs
can be run and modified using either emulator. Addition-
ally, a generous prototype area is available for user
hardware.

14.15 KEeeLoQ Evaluation and
Programming Tools

KEeELOQ evaluation and programming tools support
Microchip’s HCS Secure Data Products. The HCS eval-
uation kit includes a LCD display to show changing
codes, a decoder to decode transmissions and a pro-
gramming interface to program test transmitters.
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15.4 DC Characteristics: PIC16F873/874/876/877-04 (Extended)
PIC16F873/874/876/877-10 (Extended) (Continued)

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA <+125°C
DC CHARACTERISTICS Ogerating voIt:ge VDD range as described in DC specification
(Section 15.1)
Pilrc?m Sym Characteristic Min |Typt| Max |Units Conditions
VoL |Output Low Voltage
DO80A I/O ports — — 0.6 V |loL=7.0mA, VbD = 4.5V
D083A OSC2/CLKOUT (RC osc config) — — 0.6 V |loL=1.2mA, VDD = 4.5V
VoH | Output High Voltage
DO90A 110 ports® VoD-0.7| — | — V |loH=-2.5mA, VDD = 4.5V
D092A OSC2/CLKOUT (RC osc config) | Vbb - 0.7| — — V |loH=-1.0 mA, VDD = 4.5V
D150* | Vop |Open Drain High Voltage — — 8.5 V | RA4 pin
Capacitive Loading Specs on Output Pins
D100 |Cosc2| OSC2 pin — — 15 pF | In XT, HS and LP modes when
external clock is used to drive
0scC1
D101 Cio | Alll/O pins and OSC2 (RC mode) — — 50 pF
D102 CB | SCL, SDA (I2C mode) — — | 400 | pF
Data EEPROM Memory
D120 ED | Endurance 100K — — E/W | 25°C at 5V
D121 | VDRw| VDD for read/write VMIN — 5.5 V | Using EECON to read/write
VMIN = min. operating voltage
D122 TDEW | Erase/write cycle time — 4 8 ms
Program FLASH Memory
D130 Ep | Endurance 1000 — — E/W | 25°C at 5V
D131 VPR | VDD for read VMIN — 5.5 V | VMIN = min operating voltage
D132A VDD for erase/write VMIN — 55 V | Using EECON to read/write,
VMIN = min. operating voltage
D133 TPEW | Erase/Write cycle time — 4 8 ms

*  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: In RC oscillator configuration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the
PIC16F87X be driven with external clock in RC mode.

2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified
levels represent normal operating conditions. Higher leakage current may be measured at different input
voltages.

3: Negative current is defined as current sourced by the pin.
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17.0 PACKAGING INFORMATION

17.1 Package Marking Information

28-Lead PDIP (Skinny DIP)

Example

HXAXXXX XXX XXX XXX XXX PIC16F876-20/SP
) () XXHXXXXXKXXXXXXXXXX () ) O O
R YYWWNNN R\ 0117HAT
28-Lead SOIC Example
19,9.9,9.9.9.9,9,9.9.9,9.9.9,0.90,9,0,0.4 PIC16F876-04/SO
),:9,9.9,9.9.9.9,.9,9.9.9,9.9.9.0.9.9.0,0.
XXXXX XXX XXX X XXX XXXXX
YYWWNNN 0110SAA
o o
Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)

NNN  Alphanumeric traceability code

wWw Week code (week of January 1 is week ‘01")

@ Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

Note: Inthe event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.
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44-Lead Plastic Metric Quad Flatpack (PQ) 10x10x2 mm Body, 1.6/0.15 mm Lead Form (MQFP)

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

E—

[f———————— F] ———————— =
#leads=nl —=|

-
[

P [
—
—
—]
—

H
TUOTITII000

LIRS CRAEH AN

— Al

f
°1Jmmm¢uﬁi%ﬁ Ar_; i

E\ \/ J (F) b A2

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

Number of Pins n 44 44

Pitch p .031 0.80

Pins per Side nl 11 11

Overall Height A .079 .086 .093 2.00 2.18 2.35
Molded Package Thickness A2 .077 .080 .083 1.95 2.03 2.10
Standoff § Al .002 .006 .010 0.05 0.15 0.25
Foot Length L .029 .035 .041 0.73 0.88 1.03
Footprint (Reference) (F) .063 1.60

Foot Angle ¢ 0 3.5 7 0 3.5 7
Overall Width E .510 .520 .530 12.95 13.20 13.45
Overall Length D .510 .520 .530 12.95 13.20 13.45
Molded Package Width E1l .390 .394 .398 9.90 10.00 10.10
Molded Package Length D1 .390 .394 .398 9.90 10.00 10.10
Lead Thickness c .005 .007 .009 0.13 0.18 0.23
Lead Width B .012 .015 .018 0.30 0.38 0.45
Pin 1 Corner Chamfer CH .025 .035 .045 0.64 0.89 1.14
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:

Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.

JEDEC Equivalent: MS-022

Drawing No. C04-071
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PWM MOGE ....ooiiiiiiiiiiie et 61
BloCk Diagram .........ccoccvvevviniiiiniienie e 61
DUty CYCIE oo 61
Example Frequencies/Resolutions (Table) ........ 62
PWM Period ......cccoeviieiiiiiiciiieieee,

Special Event Trigger and A/D Conversions
CCP. See Capture/Compare/PWM

CCPLCON ..ottt 17
CCP2CON ..ot 17
CCPR1H REQISTEr ....oeeiiiiiiiiiiiie e 15,17,57
CCPRILL REQISIEN ...vviiiiiiiiiciieieee e 17,57
CCPR2H REQISIEN ...ociiieiiiiiec ittt 15,17
CCPR2L Register .. .. 15,17

CCPXMO DIt .. 58
CCPxM1 bit .... .58
CCPXM2 DIt . 58
CCPXMB DIt . 58
CCPXX DIt oo 58
CCPXY DIt oo 58
CKE ..oovveeee 66
CKP e s 67
Clock Polarity Select bit, CKP .........ccccceeriiiiiiiniiiiccicee 67
Code Examples
Call of a Subroutine in Page 1 from Page O ............... 26
EEPROM Data Read .........ccccocevviiiiiiiniciiecieceee 43
EEPROM Data WILe ......cooveiiiiiinienieeee e 43
FLASH Program Read ..........ccccoovvieiiiiieniieceieee e 44
FLASH Program WIte ........ccccceeiiiiniieniiiniieniecie e 45
Indirect AAAressing .........ccoceeeieeiiiniienieee e 27
Initializing PORTA ....oiiiiiee e 29
Saving STATUS, W and PCLATH Registers ........... 130
Code Protected Operation
Data EEPROM and FLASH Program Memory ........... 45
Code Protection ........cccccoceveviiiniiiiiienieeie e 119,133
Computed GOTO ..ccviiiiiiiieiiee e 26
Configuration Bits ..... ..119
Configuration Word .............. ...120
Conversion Considerations ..........c.cccecverieenieniiennesieens 198
D
DA oottt 66
Data EEPROM ......coooiiiiiiiicie et 41
Associated REgISIErS .......occcvviiiieeiiiee e 46
Code Protection ..........cccoccvvviiiiniiiciici s 45
REAAING ..eiivieie et 43
Special Functions RegiSters .........c.ccoovviveiiiniienieens 41
Spurious Write Protection .........ccccceevvveernieeesiieeennes 45
WIte VEIIfY oo 45
WIHItING 0 1ot 43
Data MEMOIY ...coooiiiiiiiieee e 12
Bank Select (RP1:RPO Bits) ... ..12,18
General Purpose RegiSters ........occoceeivieeriieeniieeeeanns 12
Register File Map ......cccocoviiiiieiiiie e 13,14
Special Function ReQISters ..........cccocovvveiinninnnnnan, 15
Data/Address bit, D/A .......cooieiiiiiiiiiiieee e 66
DC and AC Characteristics Graphs and Tables ............... 177

DC Characteristics
Commercial and Industrial .

Extended ........cccoviiininns .157-160
Development SUPPOIt .......cooviieiiiiieeiieie e 143
Device DIfferences ........coceoviiiiiieiiiiiiiie e 197
DEVICE OVEIVIEW ...ttt 5
DireCt AdAreSSING .....ccoveiiiireiiiiie e 27

E
Electrical CharacteristiCs ...........covevvviiieeeieiiiiiieeeeeeeiiiens 149
Errata .o 4

External Clock Input (RA4/TOCKI). See Timer0
External Interrupt Input (RBO/INT). See Interrupt Sources

F
Firmware INStructions ...........c.ccoeviiiiiiiiiiiiccc 135
FLASH Program Memory ..........cccocieiiiiiiiiiiniiie e 41
Associated REgISIErS ........cccevviiieriiiiiseee e 46
Code Protection ..........cccocciiiiiiiiiiiiiic e 45
Configuration Bits and Read/Write State .... .. 46
Reading ....cccvoviiieeieee e .44
Special Function Registers ... .41
Spurious Write Protection ..........cccceecvveviiniiiniennnes 45
Write Protection ..o, 46
WHIite VErIfY e 45
WIItING 0 . 44
FSR REQISEr ..veeieiiiieeiee e 15, 16, 17, 27
G
General Call Address SeqUENCE ...........ccceeevirveernineennneeenns 76
General Call Address SUppOrt ........ccccceeveeiieeiecnieeniennn 76
General Call Enable bit ...........cocooviiiiiiiiiiiceceeen 68
|
IO POIS i 29
T2C oo 73
12C Bus
Connection Considerations ............cccoccevveeiiieiiennenns 94
Sample Device Configuration .. .94
1°C Master Mode Reception ............. .. 84
12C Master Mode Repeated START Condition ... .81
12C MOdE SelIECHON .......ecveceeceeeiereeveeeeeeeeee e 73
12C Module
Acknowledge Sequence TimiNg ......cccecveeriveeeninnenn. 86
AAAreSSING ..vveveiiiiieeeie et 74
Associated Registers ... L T77
Baud Rate Generator ... .79
Block Diagram ............. .78
BRG Block Diagram .........cccceeeeeeiiienieinnienie e 79
BRG Reset due to SDA Collision ..........cccccccevieinnnen. 91
BRG TiMING .oioveiiiiiee e 80
Bus Arbitration ...........cccccciiiiiiiii e 89
Bus ColliSiON ........cccovviiiiiiiiii 89
ACKNOWIEAQE .....ovveiiiiiiieieeee e 89
Repeated START Condition ..........cccocoevvivveninene 92
Repeated START Condition Timing
(CASEL) oo 92
Repeated START Condition Timing
(CASE2) oo
START Condition .........cccoeviiiiiiiiiiiiieceen,
START Condition TimiNg ......cccceeeverivrrieennnn.
STOP Condition ........cccoceeeviiniinnnnnn.
STOP Condition Timing (Casel)
STOP Condition Timing (Case2) .
Transmit TIMING ...cccvveovierieeiee e
Bus Collision TiMING .....cccoeviieeeriieiieee e
Clock Arbitration ..........ccccceeiiiiiienieciiccee
Clock Arbitration Timing (Master Transmit) ............... 88
Conditions to not give ACK PUISE ........ccceecvvveiiineenns 74
General Call Address SUpport ........cccoceeevevvieenieeeninens 76
Master Mode .........cccovveviieineennnen. .. 78
Master Mode 7-bit Reception Timing .... ..85
Master Mode Block Diagram .........c.cccocvevveinienneene. 78
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O

ON-LINE SUPPOIT ...eeiiiiiiiiiiie et 207
OPCODE Field DesCriptions ..........ccccccveriienieniieiieiiees 135
OPTION_REG REQISEr .....oivviiiiciiiieiieiieeicee e 19, 48

INTEDG Bit ...coviiiiiiiiiiiciecc e 19
PS2:PSO BItS .....cooveiiiiiiiiiii s 19
PSA BIt oot 19

TOCS Bil oo 19

TOSE Bt .oeciiiiiieitee e 19

Oscillator, WDT .....ocoiiiiiiiiiiiii i 131
Oscillators
Capacitor Selection ..........ccceevveiiieieciceeenn 122
Crystal and Ceramic Resonators ...........cccccceevivneeen. 121
RC s 122
P
P (STOP DIt) woveiieeiieieriecie et 66
Package Marking Information ..........c.cccccoviveeiiiiecnineenns 189
Packaging Information ............cccoeveiiiiie i

Paging, Program Memory
Parallel Slave Port (PSP)
Associated Registers ...
Block Diagram ..............
REO/RD/ANS PiN .o
REL/WR/ANG PiN ..ccooiviiiiiiieecee e 9,36, 38
RE2/CS/ANT PiN oo 9, 36, 38
Read Waveforms ..........cccccvviiiiiiiiiiiiici e 39
Select (PSPMODE Bit) .
Write Waveforms ..........ccoeoveiiiniiiiiieccc e 39
PCL REJISIEN ...ceiieeeitiiieeeeeeeeee e
PCLATH REQISLEr ..ccvvviveeiieieeieeeeee e
PCON REQISIEr ....ooviiiiiiiiiiiiii
BOR Bit ..o
POR Bit v
PIC16F876 Pinout Description ............c.c.......
PIC16F87X Product Identification System
PICDEM 1 Low Cost PIC MCU

Demonstration Board ...........ccccceeeeiiiiiiiieee e 145
PICDEM 17 Demonstration Board ...........ccccccvvveveeeniinnnns 146
PICDEM 2 Low Cost PIC16CXX

Demonstration Board ...........ccccceeeeiiiiiiiieeeee e 145
PICDEM 3 Low Cost PIC16CXXX

Demonstration Board ...........cccccceveerviiiiiiieeeeesniieieeeennn 146

PICSTART Plus Entry Level
Development Programmer
PIEL1 RegiSter ......cccoccvveevvneenne
PIE2 REQISIET ...ttt
Pinout Descriptions
PIC16F873/PICLEF8T76 ......c.cooviiviiiiiiiiicciecienn 7
PIC16F874/PICLOF877 ....ccvviiiiiieeiie e 8
PIR1 Register .......c.ccccovuenee.
PIR2 Register .
POP o
POR. See Power-on Reset

PORTA o 7,8,17
ANalog Port PiNS .......ccooieiiiiiiiiiie e 7,8
Associated REgISIErS ........cccevviieiiiiieee e 30

Block Diagram
RA3:RA0 and RA5 Pins ...

RA4/TOCKI Pin ............. .
INItIAliZAtION .....ovveeieececce e
PORTA REQIStEr ....cooviiiiiiiiiiiic i
RA3

RAO and RA5 Port Pins .......cccocveveeeveiiiiieeeeeee 29
RAA/TOCKI PiN oo 7,8
RAS/SS/ANA PiN oot 7,8
TRISA REQISLEN ..ot 29

PORTB .....cccceeeuee.

Associated REJISIErS ........cccvevviiieriiiieeee e 32
Block Diagram
RB3:RBO POrt PiNS ....cccecoviiiiiieiiciiieiiceeeesiee 31
RB7:RB4 POt PiNS ..cccovviiiiieiiiiiee e 31
PORTB RegISter .....cccevviiiiieiiic i 15,31
RBO/INT Edge Select (INTEDG Bit) ......cccceevivrinennen. 19
RBO/INT Pin, External .............. ...7,8,130
RB7:RB4 Interrupt on Change .........cccocvevevienienneene 130
RB7:RB4 Interrupt on Change Enable
(RBIE Bit) c.eeevveiiieeeiie e 130
RB7:RB4 Interrupt on Change Flag
(RBIF Bit) c.eeeveeieieieieecieee e 130
RB7:RB4 Interrupt-on-Change Enable
(RBIE Bit) c.eeeuveiieeieiiesieieee e 20

RB7:RB4 Interrupt-on-Change Flag
(RBIF Bit)
TRISB Register ......
PORTC ittt
Associated REgISIErS ........cccevvieieiiieiisee e 34
Block Diagrams
Peripheral Output Override

(RC 0:2, 5:7) oo 33
Peripheral Output Override

(RC 3:4) i 33
PORTC REGISEr .....vveiiiiieiiiie e 15, 33
RCO/TLOSO/TLCKI PiN oo 7,9
RCL/TIOSI/CCP2 PiN .oocviiiiiiicieieieece e 7,9
RC2/CCPL PiN .o 7.9
RC3/SCKI/SCL PiN e 7,9
RCA/SDI/SDA PiN ..ot 7,9

RC5/SDO Pin
RCB/TX/CK PiN et 7,9,96
RCT7/RX/DT PiN oo 7,9, 96,97
TRISC REQISLEN ....veeiiiiieeiiieie et 33,95
PORTD ittt 9,17,38
Associated RegiSters .........ccccevviviviiiiciiicniecneenn 35
BIOCK Diagram .........ccccovieiiiiiiieeieie e 35

Parallel Slave Port (PSP) Function .
PORTD Register .
TRISD REQISIEN ...veeiiiiiieeee et 35
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NOTES:
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