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INTRODUCTION

The PIC® microcontrollers offer many types of digital
communication. Modules, such as the Master Synchro-
nous Serial Port (MSSP), which includes 12C and SPI
communication, are included in most devices;
however, often there is only one module available.
What happens if both 1°C and SPI are needed, but
there is only one MSSP available? In the past, this
typically meant migrating to a higher pin count device
that contains two individual MSSP modules. It is now
possible to take advantage of the Peripheral Pin Select
(PPS) module to solve this problem.

The Alternate Pin Function (APF) and Peripheral Pin
Select (PPS) module connects digital peripheral inputs
and outputs to the device I/O pins. Rather than having a
single fixed /O pin dedicated to a peripheral input or
output, APF and PPS allow rerouting of the signals to
other pins.

Alternate Pin Function

The Alternate Pin Function is similar to PPS, but only
allows the digital signal to be routed to either its default
I/O pin or a secondary alternate pin.
For example, the PIC12(L)F1822 implements the Alter-
nate Pin Function. The Alternate Pin Function Control
(APFCON) register is the register used to configure the
routing of the signal. In this example, the following
signals can be rerouted via the APFCON register:
* RX/DT (UART Receive)
e TX/CK (UART Transmit)
* SDO (SPI Serial Data Output)
- SS (Slave Select)
e T1G (Timerl Gate)
+ P1B (CCP1 PWM Output)
e CCP1/P1A (Capture/Compare Inputs,

PWM Output)

Upon Power-on Reset (POR), the APFCON register
configures each signal to a default pin location. The
user can then change the routing of one or more
signals based on their needs (see Register1 for
specific routing information).
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REGISTER 1: APFCON: ALTERNATIVE PIN FUNCTION CONTROL REGISTER®)

R/W-0/0 R/W-0/0 R/W-0/0 uU-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
RXDTSEL SDOSEL SSSEL — T1GSEL TXCKSEL P1BSEL CCP1SEL
bit 7 bit 0

Legend: W = Writable bit X = Bit is unknown

R = Readable bit
‘0’ = Bit is cleared

u = Bit is unchanged
‘1’ = Bitis set

U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and BOR/Value at all other Resets

bit 7 RXDTSEL: Pin Selection bit
For 8-Pin Devices (PIC12(L)F1822):
0 = RX/DT function is on RA1

1 = RX/DT function is on RA5

For 14-Pin Devices (PIC16(L)F1823):
0 = RX/DT function is on RC5

1 = RX/DT function is on RA1
SDOSEL: Pin Selection bit

For 8-Pin Devices (PIC12(L)F1822):
0 = SDO function is on RAO

1 = SDO function is on RA4

For 14-Pin Devices (PIC16(L)F1823):
0 = SDO function is on RC2

1 = SDO function is on RA4

SSSEL: Pin Selection bit

For 8-Pin Devices (PIC12(L)F1822):
0 = SS function is on RA3

1 = SS function is on RAO

For 14-Pin Devices (PIC16(L)F1823).
0 = SS function is on RC3

1 = SS function is on RA3
Unimplemented: Read as ‘0’
T1GSEL: Pin Selection bit

0 = T1G function is on RA4

1 = T1G function is on RA3
TXCKSEL: Pin Selection bit

For 8-Pin Devices (PIC12(L)F1822):
0 = TX/CK function is on RAO

1 = TX/CK function is on RA4

For 14-Pin Devices (PIC16(L)F1823):
0 = TX/CK function is on RC4

1 = TX/CK function is on RAO
P1BSEL: Pin Selection bit

For 8-Pin Devices (PIC12(L)F1822):
0 = P1B function is on RAO

1 = P1B function is on RA4

For 14-Pin Devices (PIC16(L)F1823):
P1B function is always on RC4.

CCPI1SEL: Pin Selection bit

For 8-Pin Devices (PIC12(L)F1822):
0 = CCP1/P1A function is on RA2

1 = CCP1/P1A function is on RA5
For 14-Pin Devices (PIC16(L)F1823):
CCP1/P1A function is always on RC5

bit 6

bit 5

bit 4
bit 3

bit 2

bit 1

bit 0

Note 1:

Register 1 applies to the PIC12(L)F1822 and PIC16(L)F1823 devices only and is used for example
purposes. Refer to the applicable data sheet for device-specific information.
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Peripheral Pin Select

PPS comes in a couple of forms. In low pin count
devices (6 to 20 pins), the PPS module allows a digital
signal to be routed to any pin, with no limitations. In high
pin count devices (28 to 64 pins), the PPS module allows
a digital signal to be routed to any pin within a PORT, and
there are typically two PORTs designated for a particular
signal. For example, the PIC16(L)F1719 device's PPS
module routes the 1°C clock and data lines to any pin
within either PORTB or PORTC, but not PORTA,
PORTD or PORTE. Table 1 lists the peripheral identifier,
the associated register name and the available PORTs
for each digital peripheral found in PIC16(L)F1717/8/9
devices. Table 2 lists the output signal name, specific
output code and available PORTs for each digital
peripheral found in PIC16(L)F1717/8/9 devices.

Input/Output Selection Registers

PPS uses multiple control registers for both input and
output signals.

Input routing is accomplished through the Peripheral
Input Selection (xxxPPS) register, in which the ‘xxx’
placeholder is replaced by the peripheral identifier. For
example, the CLC1 Input register would be
appropriately named CLC1PPS.

Register 2 is the Peripheral Input Selection register for
the low pin count PIC16(L)F18323 device. Register 3 is
the Peripheral Input Selection register for the high pin
count PIC16(L)F1717/8/9 devices and should be used in
combination with Table 1 to determine the correct input
routing.

REGISTER 2:  xxxPPS: PERIPHERAL xxx INPUT SELECTION®
uU-0 U-0 uU-0 R/W-g/u R/W-g/u R/W-g/u R/W-g/u R/W-g/u
— — — XxXxXPPS<4:0>
bit 7 bit 0
Legend: W = Writable bit g = Value depends on peripheral

R = Readable bit
‘0’ = Bit is cleared

u = Bit is unchanged
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and BOR/Value at all other Resets

bit 7-5
bit 4-0

Unimplemented: Read as ‘0’

11xxx = Reserved; do not use

10111 = Peripheral input is RC7
01110 = Peripheral input is RC6
10101 = Peripheral input is RC5
10100 = Peripheral input is RC4
10011 = Peripheral input is RC3
10010 = Peripheral input is RC2
10001 = Peripheral input is RC1
10000 = Peripheral input is RCO

01111 = Peripheral input is RB7
01110 = Peripheral input is RB6
01101 = Peripheral input is RB5
01100 = Peripheral input is RB4

0011x = Reserved; do not use

00101 = Peripheral input is RA5
00100 = Peripheral input is RA4
00011 = Peripheral input is RA3
00010 = Peripheral input is RA2
00001 = Peripheral input is RA1
00000 = Peripheral input is RAO

Note 1:
data sheet for device-specific information.

xxXPPS<4:0>: Peripheral xxx Input Selection bits

Register 2 applies to the PIC16(L)F18323 only and is used for example purposes. Refer to the applicable
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REGISTER 3:  xxxPPS: PERIPHERAL xxx INPUT SELECTION®

u-0 u-0 u-0 R/W-q/u R/W-q/u R/W-g/u R/W-g/u R/W-g/u
— — — XXxPPS<4:3> XXxPPS<2:0>
bit 7 bit 0
Legend: W = Writable bit g = Value depends on peripheral
R = Readable bit u = Bit is unchanged U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared ‘1’ = Bit is set -n/n = Value at POR and BOR/Value at all other Resets
bit 7-5 Unimplemented: Read as ‘0’
bit 4-3 xxXPPS<4:3>: Peripheral xxx Input PORTx Selection bits

See Table 1 for the list of available PORTS for each peripheral.
11 = Peripheral input is from PORTD (PIC16(L)F18323 only)
10 = Peripheral input is from PORTC
01 = Peripheral input is from PORTB
00 = Peripheral input is from PORTA
bit 2-0 xxXPPS<2:0>: Peripheral xxx Input PORTx Selection bits
111 = Peripheral input is from PORTX bit 7 (Rx7)
110 = Peripheral input is from PORTX bit 6 (Rx6)
101 = Peripheral input is from PORTX bit 5 (Rx5)
100 = Peripheral input is from PORTXx bit 4 (Rx4)
011 = Peripheral input is from PORTX bit 3 (Rx2)
010 = Peripheral input is from PORTX bit 2 (Rx2)
001 = Peripheral input is from PORTX bit 1 (Rx1)
000 = Peripheral input is from PORTX bit 0 (Rx0)

Note 1: Register 3 and Table 1 apply to the PIC16(L)F1717/8/9 device family only and are used for example
purposes. Refer to the applicable data sheet for device-specific information.
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REGISTER 4. RxyPPS: PIN Rxy OUTPUT SOURCE SELECTION REGISTER®
uU-0 U-0 uU-0 R/W-0/u R/W-0/u R/W-0/u R/W-0/u R/W-0/u
— — — RxyPPS<4:0>
bit 7 bit 0
Legend: W = Writable bit X = Bit is unknown

R = Readable bit
‘0’ = Bit is cleared

u = Bit is unchanged
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

-n/n = Value at POR and BOR/Value at all other Resets

bit 7-5
bit 4-0

Note 1:

Unimplemented: Read as ‘0’

RxyPPS<4:0>: Pin Rxy Output Source Selection bits

11111 = Rxy source is DSM
11110 = Rxy source is CLKR
11101 = Rxy source is NCO1
11100 = Rxy source is TMRO
11011 = Rxy source is SDO2/SDA2
11010 = Rxy source is SCK2/SCL2
11001 = Rxy source is SDO1/SDA1
11000 = Rxy source is SCK1/SCL1
10111 = Rxy source is C2

10110 = Rxy source is C1

10101 = Rxy source is DT

10100 = Rxy source is TX/CK
10011 = Rxy source is CWG2D
10010 = Rxy source is CWG2C
10001 = Rxy source is CWG2B
10000 = Rxy source is CWG2A
01111 = Rxy source is CCP4
01110 = Rxy source is CCP3
01101 = Rxy source is CCP2
01100 = Rxy source is CCP1
01011 = Rxy source is CWG1D
01010 = Rxy source is CWG1C
01001 = Rxy source is CWG1B
01000 = Rxy source is CWG1A
00111 = Rxy source is CLC40UT
00110 = Rxy source is CLC30UT
00101 = Rxy source is CLC20UT
00100 = Rxy source is CLC10UT
00011 = Rxy source is PWM6
00010 = Rxy source is PWM5
00001 = Reserved

00000 = Reserved

data sheet for device-specific information.

Register 4 applies to the PIC16(L)F18345 only and is used for example purposes. Refer to the applicable
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REGISTER 5: RxyPPS: PIN Rxy OUTPUT SOURCE SELECTION REGISTER®

u-0 u-0 uU-0 R/W-0/u R/W-0/u R/W-0/u R/W-0/u R/W-0/u
— — — RxyPPS<4:0>
bit 7 bit 0
Legend: W = Writable bit X = Bit is unknown
R = Readable bit u = Bit is unchanged U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared ‘1’ = Bit is set -n/n = Value at POR and BOR/Value at all other Resets
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 RxyPPS<4:0>: Pin Rxy Output Source Selection bits

Selection code determines the output signal on the PORT pin.
(See Table 2 for supported PORTs and selection codes.)

Note 1: Register 5 and Table 2 apply to the PIC16(L)F1717/8/9 device family only and are used for example
purposes. Refer to the applicable data sheet for device-specific information.
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TABLE1:  PPS INPUT SELECTION CHART(%2)
PIC16(L)F1717/8/9 PIC16(L)F1718 PIC16(L)F1717/9
Peripheral Register
PORTA PORTB PORTC PORTC PORTD

PIN Interrupt | INTPPS . .

Timer0 Clock | TOCKIPPS . .

Timerl Clock | TICKIPPS . . .

Timerl Gate |T1GPPS . . .

CCP1 CCP1PPS . . R

CCP2 CCP2PPS . . .

COG COGINPPS . . .
MSSP SSPCLKPPS . . R

MSSP SSPDATPPS . . .

MSSP SSPSSPPS . . .
EUSART RXPPS . . .

EUSART CKPPS . . .

All CLCs CLCINOPPS . . .

All CLCs CLCIN1PPS . . .

All CLCs CLCIN2PPS . . .
All CLCs CLCIN3PPS . . .
Note 1: Example: CCP1PPS = 0x0B selects RB3 as the input for CCP1.

2: Register 3 and Table 1 apply to the PIC16(L)F1717/8/9 device family only and are used for example
purposes. Refer to the applicable data sheet for device-specific information.

Output routing is performed using the Pin Rxy Output
Source Selection Register (RxyPPS), in which the ‘Rxy’
placeholder is replaced by the pin identifier. For
example, if the CCP1 output was to be routed to
PORTC pin 3, the output register would be named
RC3PPS.

The PPS output registers require a specific code to be
entered into the RxyPPS<4:0> input field. Register 4 is
the Output Source Selection register for the low pin
count PIC16(L)F18345 device. Register 5 is the Output
Source Selection register for the high pin count
PIC16(L)F1717/8/9 devices and should be used in
combination with Table 2 to determine the correct
output routing.

© 2016 Microchip Technology Inc.
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TABLE 2: PPS OUTPUT SELECTION CHART(2)

PIC16(L)F1717/8/9 | PIC16(L)F1718 PIC16(L)F1717/9

RxyPPS<4:0>| Output Signal

PORTA PORTB PORTC PORTC PORTD PORTE
11xxX Reserved
10111 C20UT . . .
10110 C10ouT . . .
10101 DT . . .
10100 TX/CK . . .
10011 Reserved
10010 Reserved
10001 SDO/SDA . . .
10000 SCK/SCL . . .
01111 PWMA4OUT . . .
01110 PWM3OUT . . .
01101 CCP2 . . .
01100 CCP1 . . .
01011 COG1D . . .
01010 COG1C . . .
01001 COG1B . . .
01000 COG1A . . .
00111 CLC40UT . . .
00110 CLC30UT . . .
00101 CLC20UT . . .
00100 CLC10UT . . .
00011 NCO10UT . . .
00010 Reserved
00001 Reserved
00000 LATxy . . . . . .

Note 1: Example: RB3PPS = 0x16 selects RB3 as the Comparator 1 output.

2: Register 5 and Table 2 apply to the PIC16(L)F1717/8/9 device family only and are used for example
purposes. Refer to the applicable data sheet for device-specific information.
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PPS Locking

The PPS module includes a mode in which all input and
output selections can be locked to prevent inadvertent
changes. PPS selections are locked by setting the
PPSLOCKED bit in the PPSLOCK register. Locking/

unlocking PPS requires a special sequence of instruc-
tions as an extra precaution against unwanted
changes. Example 1 shows the lock/unlock sequence
for the 12C clock and data lines for the PIC16(L)F1719.

EXAMPLE 1: LOCK/UNLOCK CODE SEQUENCE FOR I°C CLOCK AND DATA LINES FOR

PIC16(L)F1719

GE=0;

PPSLOCK = 0x55;

PPSLOCK = OxAA;

PPSLOCKbi t s. PPSLOCKED = 0x00;

SSPDATPPS = 0x000C,
SSPCLKPPS = 0x000E;
RB4PPS = 0b10001;
RB6PPS = 0b10000;

PPSLOCK 0x55;

PPSLOCK OXAA;

PPSLOCKbi t s. PPSLOCKED = 0x01;
GE =1;

11
Il
11
11

11
11
Il
11

Il
11
Il
11

Di sable Interrupts
First unl ock code
Second unl ock code
Unl ock PPS

RB4 is MSSP SDA i nput
RB6 is MSSP SCL i nput
RB4 is MSSP SDA out put
RB6 is MSSP SCL out put

First lock code
Second | ock code
Lock PPS

Enabl e Interrupts

The PPS can also be permanently locked by setting the
PPS1WAY Configuration bit. When this bit is set, the
PPSLOCKED bit can only be cleared and set one time

after a device Reset. This allows the PPS selection reg-
isters to be configured during initialization and locked
until the next device Reset event.

© 2016 Microchip Technology Inc.
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EXPANDING COMMUNICATION

As mentioned in the introduction, PPS allows for a single
pin to be used by more than one peripheral. The following
examples highlight the flexibility of the PPS module.

MSSP Switching

The Master Synchronous Serial Port (MSSP) contains
both the Serial Peripheral Interface (SPIl) and
Inter-Integrated Circuit (I2C) modules.

In typical applications using a PIC® MCU with only one
MSSP module, the MSSP is configured for either SPI or
I°C, but not both. Previously, if both communication
types were needed in an application, a PIC micro-
controller that contained two individual MSSP modules
could be used.

PPS allows the software to switch between the SPI and
12C slave or master communication. When the applica-
tion needs to communicate with a device on the I1°C
bus, the software will reconfigure the MSSP registers
for I2C, and then reassign the 12C clock (SCL) and data
(SDA) lines via the PPS selection registers. When the
application needs to use the SPI bus, the software
reconfigures the MSSP for SPI, and then reassigns the
SPI Clock (SCK), SPI Data In (SDI), SPI Data Out (SDO)
and Slave Select (SS) lines via the PPS selection
registers.

Figure 1 shows a PIC16(L)F1718 with both 1°C and SPI
bus lines. It is important to note that in this application,
none of the bus lines are shared; SPI uses its own set
of lines, as does the I2C lines. Also, neither I°C nor SPI
can be used simultaneously; the MSSP can be
configured for only one peripheral at a time.

FIGURE 1: IC AND SPI BUS LINES
VPPIMCLR/RE3| |1 ~ 28| | RB7
RAO[ |2 27| | rB6
RAL[ |3 26| | RB5
RA2[ |4 25| | RB4 SPISCK
RA3[ |5 24| | RB3
RA4[ |6 °:° 23| |RB2
RA5[ |7 g 22| |RB1
vss[ |8 §’ 21| | RBO
RA7[ |9 g 20| ] vop
RA6[ |10 19 ] vss
RCO[ |11 18| | RC7
SPI SS (Slave Mode) RClE 12 17 ] RC6
RC2[ |13 16| | RCB
SPI SDI ch[ 14 15 ] RC4 SPI1 SDO
1°C SCL 1°C SDA

DS90003151A-page 10
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Switching between the two peripherals can be accom-
plished by using the following steps (for this example,
using the PIC16(L)F1718; the software starts with 12C 3.

signal to RC3. Since the SPI SDO pin is not
needed for 12C, RC5PPS<4:0> should be cleared.

At this point, the 1°C bus lines are active, while

and switches to SPI):

the SPI lines are not. User software can now

communicate via the 12C bus.

1. Configure the MSSP for 1’c - Configure the
appropriate MSSP registers to match the 1°C 4. Upon completion of the I°C activity, user
settings for the application. software clears the MSSP and PPS registers,
2. Configure the PPS registers for 1°C — Configure disabling the MSSP and clearing all settings.
the related MSSP PPS registers for 12C usage and 5. Configure the MSSP registers for SPI.
clear the unusgd SPI PPS registgrs. Both input 6. Configure the PPS registers for SPI.
andh o#tput registers must be configured so that 7. Upon completion of the SPI communication,
both the SCL input and output, a_nd SDAinputand repeat Steps 1-7 as needed for communication.
output are routed to the same pins. For example, o o )
Figure 1 shows the SCL line connected to RC3. In Example 2 highlights the switching routine used to
this case. SSPCLKPPS<4:0> = 0x13 and switch between 1°C and SPI in the PIC16(L)F1718.
RC3PPS<4:0> = 0x10, which route the SCL
EXAMPLE 2: CODE SEQUENCE FOR I2C/SPI SWITCHING
voi d communi cate_| 2C( voi d)
MBSP_Mode_Swi t ch( 1 20) ; /1 PPS switch routine
get _1 2C data(); /1 Communi cate via | 2C
}
voi d comuni cat e_SPI (voi d)
MSSP_Mode_Swi t ch( SPI) ; /1 PPS switch routine
get _SPI _data(); /1 Communi cate via SPI
}
voi d MSSP_Mbde_Swi t ch(bool Mode) /1 Switch between |2C and SPI
if (Mde == 1) /1 12C node
{
SSP1STAT = 0x80; /1 Sanple end of data out put
SSP1CON1 = 0x28; /1 MSTR SCL = FOSC/ 4( SSPxADD+1)
SSP1CON3 = 0x00;
SSP1ADD = 0x13; /1 0x13 = 100 kHz C ock
SSPCLKPPS = 0x00; /1 Clear SCL input
RB5PPS = 0x00; /1 Clear SCL output
SSPDATPPS = 0x00; /1 Clear SDA input
RC5PPS = 0x00; /1 Clear SDA out put
SSPCLKPPS = 0x13; /1 RC3-> MSSP: SCL i nput
RC3PPS = 0x10; /1 RC3-> MSSP: SCL out put
SSPDATPPS = 0x14; /1 RCA-> MSSP: SDA i nput
RCAPPS = 0x11; /'l RC4-> MSSP: SDA out put
}
if (Mde == 0) /1 SPl node
{
SSP1CONlbits. CKP = 0; /1 Idle clock is a |low |evel
SSP1STATbhi ts. CKE = 1, /1 Transmit active to idle
SSP1STATbits. SMP = 0; /1 Input data sanpled at
// Mddle of data output tinme
SSP1CON1bi t s. SSPM = 0b000O; /1 SPI master, clock = FOSC/ 4
SSP1CONLbi ts. SSPEN = 1; /1 Enabl e MSSP nodul e
SSPCLKPPS = 0x00; /1 Clear SCL input
RC3PPS = 0x00; /1 Clear SCL output
SSPDATPPS = 0x00; /1 Cear SDA input
RCAPPS = 0x00; /1 Clear SDA out put
SSPCLKPPS = 0x0D; /1 RB5-> MSSP: SCK out put
RB5PPS = 0x10; /1 RB5-> MSSP: SCK i nput
SSPDATPPS = 0x12; /1 RC2-> MSSP: SDI i nput
RC5PPS = 0x11; /1 RC5-> MSSP: SDO out put
}
}

© 2016 Microchip Technology Inc.

DS90003151A-page 11



TB3151

UART Switching

The same principle applies to switching between UART
channels. UART bus lines are typically meant for a
single master and a single slave. Multiple slave devices
can receive simultaneous data streams from a master,
but must have their RX inputs tri-stated when not
receiving data from a master or another slave. Issues
may arise since the user may not have control over the
slave input configuration.

If the application requires more than one UART device
on the bus, PPS can be used to switch between
multiple bus lines.

Figure 2 shows a PIC16(L)F1719 with two sets of RX
and TX lines.

FIGURE 2: UART RX/TX LINES
VPP/MCLR/RE3[ |1 -/ 40| | RB7/ICSPDAT

RAO[]2 39| ] RB6/ICSPCLK
RA1[]3 38| |RB5
RA2[ |4 37| |RB4
RA3[ |5 36| | RB3
RA4[ |6 35 |RB2
RAS[ |7 34| |RB1
REO[ |8 Q 33[]RBO RX-1
RE1[]9 § 32[ ] vop
RE2[]10 ';_Ik 31[]vss
vop[ |11 et 30( | RD7
vss[ |12 § 29[ | rRD6
RA7[]13 o 28[ ] RD5
RA6[ |14 27| | RD4
Rco[ |15 26| | RC7

TX-1 RC1[]16 25| RC6 RX-2
rRc2[ 17 24[|RC5 TX-2
Rc3[]18 23[ | rRC4
RDO[ |19 22| |RD3
RD1[]20 21[]RrD2

Switching between the two sets of RX/TX lines can be
accomplished by using the following steps (for this
example, using the PIC16(L)F1719, the software starts
with RX/TX-1 and switches to RX/TX-2):

1. Clear all UART registers.

2. Clear all associated PPS registers (RXPPS,
TXPPS, etc.)

3. Configure UART registers (setting Baud Rate,
etc.)

4. Configure the RXPPS register to match the
desired input pin.

5. Configure the RxyPPS register to match the
desired TX output pin.

6. At this point, the UART is configured and ready
for use.

7. Upon completion of communication with first
UART device, user software clears all UART
and PPS registers.

8. Configure UART registers.

9. Configure PPS registers to match new RX/TX
pins.

10. Upon completion of communication, repeat
Steps 1-9 as necessary for communication.

Example 3 highlights the switching routine used to
switch between UART lines in the PIC16(L)F1719.

DS90003151A-page 12
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EXAMPLE 3:

SWITCHING BETWEEN UART LINES CODE SEQUENCE

/* PICL6F1719 EUSART Code Snippet */

#defi ne UART1 O
#defi ne UART2 1

voi d communi cat e_UART1(voi d)

UART_Li nes_Swi t ch( UART1) ;
RX_TX_Devi cel();

voi d communi cat e_UART2(voi d)

UART_Li nes_Swi t ch( UART2) ;
RX_TX_Devi ce2();

void UART_Lines_Switch(uint8_t Mdule)

BAUD1CON = 0x00;
RC1STA = 0xO00;
TX1STA = 0x00;
SP1BRGL = 0x00;
TX1REG = 0x00;
RC1REG = 0x00;

LATCbi ts. LATQO =
LATCbi ts. LATC6 =

1
1

RXPPSbi t s. RXPPS = 0b00000O;
RCOPPSbi t s. ROOPPS = 0b00000;

RC7PPSbi t s. RC7PPS
RB2PPSbi t s. RB2PPS

0b00000;
0b00000;

i f(Modul e == 0)

{

}

BAUD1CON = 0x40;
RC1STA = 0x90;
TX1LSTA = 0x22;
SP1BRGL = 0x19;
TX1REG = 0x00;
RC1REG = 0x00;

RXPPSbi t s. RXPPS = 0b01010;
RCOPPSbi t s. RCOPPS = 0b10100;

i f(Mdule == 1)

{

BAUD1CON = 0x40;
RC1STA = 0x90;
TX1LSTA = 0x22;
SP1BRGL = 0x19;
TX1REG = 0x00;
RC1REG = 0x00;

RXPPSbi t s. RXPPS = 0b10111;
RC6PPSbi t s. RC6PPS = 0b10100;

/1

/1

/1

/1
/1

/1

/1

/1

/1

/1

/1
/1
/1

/1
/1

/1

/1

/1
/1

/1
/1

Communi cate with Device 1

PPS switch to UART1 |ines
Communi cat e

Conmuni cate with Device 2

PPS switch to UART2 |ines
Conmuni cat e

PPS swi t chi ng

Cl ear UART registers

Ensure output lines idle high

Clear all related
PPS registers

Device 1 (UART1)

Set Baud Rate

Enabl e UART, cont. receive
Enabl e transmit, async

19. 2K @ 32Mz

PI C RX ON RB2
PIC TX ON RQO

Device 2 (UART2)
Enabl e UART, cont. receive

Enabl e transmit, async
19. 2K @ 32VHz

PI C RX ON RC7
PIC TX ON RC6
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received 1ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate,
dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq,
KeeLoq logo, Kleer, LANCheck, LINK MD, MedialLB, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, PIC32 logo,
RightTouch, SpyNIC, SST, SST Logo, SuperFlash and UNI/O
are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company,
ETHERSYNCH, Hyper Speed Control, HyperLight Load,
IntelliMOS, mTouch, Precision Edge, and QUIET-WIRE are
registered trademarks of Microchip Technology Incorporated
in the U.S.A.

Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut,
BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN,
EtherGREEN, In-Circuit Serial Programming, ICSP, Inter-Chip
Connectivity, JitterBlocker, KleerNet, KleerNet logo, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code
Generation, PICDEM, PICDEM.net, PICKit, PICtail,
PureSilicon, RightTouch logo, REAL ICE, Ripple Blocker,
Serial Quad 1/0, SQI, SuperSwitcher, SuperSwitcher Il, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan,
WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

SQTP is a service mark of Microchip Technology Incorporated
in the U.S.A.

Silicon Storage Technology is a registered trademark of
Microchip Technology Inc. in other countries.

GestIC is a registered trademarks of Microchip Technology
Germany Il GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.

© 2016, Microchip Technology Incorporated, Printed in the
U.S.A., All Rights Reserved.
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