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PIC16(L)F1526/7

3.5 Special Function Register

The Special Function Registers are registers used by
the application to control the desired operation of
peripheral functions in the device. The Special Function
Registers occupy the 20 bytes after the core registers of
every data memory bank (addresses x0Ch/x8Ch
through x1Fh/x9Fh). The registers associated with the
operation of the peripherals are described in the
appropriate peripheral chapter of this data sheet.

3.5.1 GENERAL PURPOSE RAM

There are up to 80 bytes of GPR in each data memory
bank. The Special Function Registers occupy the 20
bytes after the core registers of every data memory
bank (addresses xOCh/x8Ch through x1Fh/x9Fh).

3.5.1.1 Linear Access to GPR

The general purpose RAM can be accessed in a
non-banked method via the FSRs. This can simplify
access to large memory structures. See Section 3.8.2
“Linear Data Memory” for more information.

3.5.2 COMMON RAM

There are 16 bytes of common RAM accessible from all
banks.

FIGURE 3-3: BANKED MEMORY

PARTITIONING

7-bit Bank Offset Memory Region

00h
Core Registers
(12 bytes)
0Bh
0Ch
Special Function Registers
(20 bytes maximum)
1Fh
20h
General Purpose RAM
(80 bytes maximum)
6Fh
70h
Common RAM
(16 bytes)
7Fh

3.5.3 DEVICE MEMORY MAPS

The memory maps for PIC16(L)F1526/7 are shown in
Table 3-3.
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3.8.2 LINEAR DATA MEMORY

The linear data memory is the region from FSR
address 0x2000 to FSR address 0x29AF. This region is
a virtual region that points back to the 80-byte blocks of
GPR memory in all the banks.

Unimplemented memory reads as 0x00. Use of the
linear data memory region allows buffers to be larger
than 80 bytes because incrementing the FSR beyond
one bank will go directly to the GPR memory of the next
bank.

The 16 bytes of common memory are not included in
the linear data memory region.
FIGURE 3-11: LINEAR DATA MEMORY
MAP

7  FSRnH 0o 7 FSRnL 0

lofofa [ [[TJLITTTTTT]
N J

Location Select ~ 0x2000 [ 55020

Bank 0
0x06F
0x0A0
Bank 1
Ox0EF
0x120

—»< Bank 2
Ox16F

0xF20
Bank 30

\_ Ox29AF | OxF6F

3.8.3 PROGRAM FLASH MEMORY

To make constant data access easier, the entire
Program Flash Memory is mapped to the upper half of
the FSR address space. When the MSB of FSRnH is
set, the lower 15 bits are the address in program
memory which will be accessed through INDF. Only the
lower 8 bits of each memory location is accessible via
INDF. Writing to the Program Flash Memory cannot be
accomplished via the FSR/INDF interface. All
instructions that access Program Flash Memory via the
FSR/INDF interface will require one additional
instruction cycle to complete.

FIGURE 3-12:  PROGRAM FLASH
MEMORY MAP

7 FSRnH 0o 7 FSRnL 0

HENEEEEEEEEEEEEEN

k /

Location Select

/~ 0x8000 00000

Program
Flash
—» < Memory
(low 8
bits)

\_ OXFFFF|_OX7FFF
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521.4 Secondary Oscillator

The secondary oscillator is a separate crystal oscillator
that is associated with the Timer1 peripheral. It is opti-
mized for timekeeping operations with a 32.768 kHz
crystal connected between the SOSCO and SOSCI
device pins.

The secondary oscillator can be used as an alternate
system clock source and can be selected during
run-time using clock switching. Refer to Section 5.3
“Clock Switching” for more information.

FIGURE 5-5: QUARTZ CRYSTAL
OPERATION
(SECONDARY
OSCILLATOR)
PIC® MCU
L soscl L
[ T \
C1 l .~ To Internal |
. _ Logic .
32.768 kHz
1 Quartz
= T Crystal
L A
& SOSCO

Note 1: Quartz crystal characteristics vary
according to type, package and
manufacturer. The user should consult the
manufacturer data sheets for specifications
and recommended application.

2: Always verify oscillator performance over
the VDD and temperature range that is
expected for the application.

3: For oscillator design assistance, reference
the following Microchip Applications Notes:

» AN826, “Crystal Oscillator Basics and
Crystal Selection for rfPIC® and PIC®
Devices” (DS00826)

» AN849, “Basic PIC® Oscillator Design”
(DS00849)

« AN943, “Practical PIC® Oscillator
Analysis and Design” (DS00943)

* AN949, “Making Your Oscillator Work”
(DS00949)

* TB097, “Interfacing a Micro Crystal
MS1V-T1K 32.768 kHz Tuning Fork
Crystal to a PIC16F690/SS” (DS91097)

* AN1288, “Design Practices for
Low-Power External Oscillators”
(DS01288)

5215 External RC Mode

The external Resistor-Capacitor (RC) modes support
the use of an external RC circuit. This allows the
designer maximum flexibility in frequency choice while
keeping costs to a minimum when clock accuracy is not
required.

The RC circuit connects to OSC1. OSC2/CLKOUT is
available for general purpose I/O or CLKOUT. The
function of the OSC2/CLKOUT pin is determined the
CLKOUTEN bit in Configuration Words.

Figure 5-6 shows the external RC mode connections.

FIGURE 5-6: EXTERNAL RC MODES
VoD PIC® MCU
REXT
OSC1/CLKIN Internal
l 0 Clock
CEXTI
Vss = -
Fosc/4 or oM | OSCZ/CLKOUT

Recommended values: 10 kQ < REXT < 100 kQ, <3V
3 kQ < REXT < 100 kQ, 3-5V
CEXT > 20 pF, 2-5V

Note 1: Output depends upon CLKOUTEN bit of the
Configuration Words.

The RC oscillator frequency is a function of the supply
voltage, the resistor (REXT) and capacitor (CEXT) values
and the operating temperature. Other factors affecting
the oscillator frequency are:

« threshold voltage variation

» component tolerances
» packaging variations in capacitance

The user also needs to take into account variation due
to tolerance of the external RC components used.
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FIGURE 5-7: INTERNAL OSCILLATOR SWITCH TIMING

HFINTOSC — LFINTOSC (FSCM and WDT disabled)

nenvtose [ L L L LT L[]

Oscillator Delay(l) 2-cycle Sync Running
LFINTOSC N
IRCF <3:0> =0 X -0

System Clock

HFINTOSC — LFINTOSC (Either FSCM or WDT enabled)

HFINTOSC

- 2-cycle Sync Running

LFINTOSC — | [ I .

IRCF <3:0> #0 X =0

System Clock

LFINTOSC — HFINTOSC

LFINTOSC - |

LFINTOSC turns off unless WDT or FSCM is enabled

Oscillator Delay(l)i 2-cycle Sync L Running
11Ny o= R N\ [ O D A e O R
IRCF <3:0> -0 X #0

System Clock

Note:  See Table 5-1, “Oscillator Switching Delays” for more information.
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7.6 Register Definitions: Interrupt Control
REGISTER 7-1: INTCON: INTERRUPT CONTROL REGISTER
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R-0/0
GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7 GIE: Global Interrupt Enable bit
1 = Enables all active interrupts
0 = Disables all interrupts
bit 6 PEIE: Peripheral Interrupt Enable bit
1 = Enables all active peripheral interrupts
0 = Disables all peripheral interrupts
bit 5 TMROIE: Timer0 Overflow Interrupt Enable bit
1 = Enables the TimerO0 interrupt
0 = Disables the Timer0 interrupt
bit 4 INTE: INT External Interrupt Enable bit
1 = Enables the INT external interrupt
0 = Disables the INT external interrupt
bit 3 IOCIE: Interrupt-on-Change Interrupt Enable bit
1 = Enables the interrupt-on-change interrupt
0 = Disables the interrupt-on-change interrupt
bit 2 TMROIF: Timer0 Overflow Interrupt Flag bit
1 = TMRO register has overflowed
0 = TMRO register did not overflow
bit 1 INTF: INT External Interrupt Flag bit
1 = The INT external interrupt occurred
0 = The INT external interrupt did not occur
bit 0 IOCIF: Interrupt-on-Change Interrupt Flag bit()
1 = When at least one of the interrupt-on-change pins changed state
0 = None of the interrupt-on-change pins have changed state
Note 1. The IOCIF flag bit is read-only and cleared when all the Interrupt-on-Change flags in the IOCBF register
have been cleared by software.
Note: Interrupt flag bits are set when an interrupt

condition occurs, regardless of the state of
its corresponding enable bit or the Global
Enable bit, GIE, of the INTCON register.
User software should ensure the appropri-
ate interrupt flag bits are clear prior to
enabling an interrupt.
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12.1 Alternate Pin Function

The Alternate Pin Function Control (APFCON)
registers are used to steer specific peripheral input and
output functions between different pins. The APFCON
registers are shown in Register 12-1. For this device
family, the following functions can be moved between
different pins.

* Timer3
« CCP2

These bits have no effect on the values of any TRIS
register. PORT and TRIS overrides will be routed to the
correct pin. The unselected pin will be unaffected.

12.2 Register Definitions: Alternate Pin Function Control

REGISTER 12-1: APFCON: ALTERNATE PIN FUNCTION CONTROL REGISTER

uU-0 U-0 u-0 U-0 uU-0 uU-0 R/W-0/0 R/W-0/0
— — — — — — T3CKISEL CCP2SEL
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7-2 Unimplemented: Read as ‘0’
bit 1 T3CKISEL: Timer3 Input Selection bit

1 = T3CKI function is on RB4
0 = T3CKI function is on RB5
bit 0 CCP2SEL: Pin Selection bit
1 = CCP2 function is on RE7
0 = CCP2 function is on RC1
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12.8 Register Definitions: PORTC

REGISTER 12-11: PORTC: PORTC REGISTER

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO

bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7-0 RC<7:0>: PORTC General Purpose I/0 Pin bits®)

1 = Port pinis > VIH
0 = Port pin is < VIL

Note 1: Writes to PORTC are actually written to corresponding LATC register. Reads from PORTC register is
return of actual I/O pin values.

REGISTER 12-12: TRISC: PORTC TRI-STATE REGISTER

R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
TRISC7 TRISC6 TRISCS TRISC4 TRISC3 TRISC2 TRISCA1 TRISCO
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared

bit 7-0 TRISC<7:0>: PORTC Tri-State Control bits

1 = PORTC pin configured as an input (tri-stated)
0 = PORTC pin configured as an output

REGISTER 12-13: LATC: PORTC DATA LATCH REGISTER

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
LATC7 LATC6 LATC5 LATC4 LATC3 LATC2 LATC1 LATCO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7-0 LATC<7:0>: PORTC Output Latch Value bits(?)

Note 1: Writes to PORTC are actually written to corresponding LATC register. Reads from PORTC register is
return of actual I/O pin values.
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REGISTER 12-30: LATG: PORTG DATA LATCH REGISTER

uU-0 uU-0 uU-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
— — — LATG4 LATG3 LATG2 LATG1 LATGO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bitis set ‘0’ = Bit is cleared
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 LATG<4:0>: PORTG Output Latch Value bits()

Note 1: Writes to PORTG are actually written to corresponding LATG register. Reads from PORTG register is
return of actual I/O pin values.

REGISTER 12-31: ANSELG: PORTG ANALOG SELECT REGISTER

U-0 u-0 uU-0 R/W-1 R/W-1 R/W-1 R/W-1 uU-0
— — — ANSG4 ANSG3 ANSG2 ANSG1 —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7-5 Unimplemented: Read as ‘0’
bit 4-1 ANSG<4:1>: Analog Select between Analog or Digital Function on Pins RG<4:1>, respectively

1 = Analog input. Pin is assigned as analog input(l). Digital input buffer disabled.
0 = Digital I/0. Pin is assigned to port or digital special function.

bit 0 Unimplemented: Read as ‘0’

Note 1: When setting a pin to an analog input, the corresponding TRIS bit must be set to Input mode in order to
allow external control of the voltage on the pin.
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16.1 ADC Configuration

When configuring and using the ADC the following
functions must be considered:

» Port configuration

» Channel selection

» ADC voltage reference selection

» ADC conversion clock source

* Interrupt control

* Result formatting

16.1.1 PORT CONFIGURATION

The ADC can be used to convert both analog and
digital signals. When converting analog signals, the I/O
pin should be configured for analog by setting the
associated TRIS and ANSEL bits. Refer to
Section 12.0 “I/0O Ports” for more information.

Note:  Analog voltages on any pin that is defined
as a digital input may cause the input buf-
fer to conduct excess current.

16.1.2 CHANNEL SELECTION

There are 32 channel selections available:

* AN<29:0> pins

» Temperature Indicator

* FVR (Fixed Voltage Reference) Output

Refer to Section 14.0 “Fixed Voltage Reference
(FVR)” and Section 15.0 “Temperature Indicator

Module” for more information on these channel
selections.

The CHS bits of the ADCONO register determine which
channel is connected to the sample and hold circuit.

When changing channels, a delay is required before
starting the next conversion. Refer to Section 16.2
“ADC Operation” for more information.

16.1.3 ADC VOLTAGE REFERENCE

The ADPREF bits of the ADCON1 register provides
control of the positive voltage reference. The positive
voltage reference can be:

* VREF+ pin

* VDD

* FVR 2.048V

* FVR 4.096V (Not available on LF devices)

See Section 14.0 “Fixed Voltage Reference (FVR)”
for more details on the Fixed Voltage Reference.

16.1.4 CONVERSION CLOCK

The source of the conversion clock is software
selectable via the ADCS bits of the ADCON1 register.
There are seven possible clock options:

» Fosc/2

» Fosc/4

* Fosc/8

» Fosc/16

» Fosc/32

» Fosc/64

* FRC (dedicated internal FRC oscillator)

The time to complete one bit conversion is defined as

TaD. One full 10-bit conversion requires 11.5 TAD
periods as shown in Figure 16-2.

For correct conversion, the appropriate TAD
specification must be met. Refer to the ADC conversion
requirements in Section 25.0 “Electrical
Specifications” for more information. Table 16-1 gives
examples of appropriate ADC clock selections.

Note:  Unless using the FRC, any changes in the
system clock frequency will change the
ADC clock frequency, which may
adversely affect the ADC result.
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17.0 TIMERO MODULE

The Timer0 module is an 8-bit timer/counter with the
following features:

 8-bit timer/counter register (TMRO)

» 8-bit prescaler (independent of Watchdog Timer)

» Programmable internal or external clock source

* Programmable external clock edge selection

* Interrupt on overflow

* TMRO can be used to gate Timer1/3/5

Figure 17-1 is a block diagram of the Timer0 module.

17.1

The TimerO module can be used as either an 8-bit timer
or an 8-bit counter.

Timer0 Operation

17.11 8-BIT TIMER MODE

The Timer0 module will increment every instruction
cycle, if used without a prescaler. 8-bit Timer mode is
selected by clearing the TMROCS bit of the
OPTION_REG register.

When TMRO is written, the increment is inhibited for
two instruction cycles immediately following the write.

17.1.2 8-BIT COUNTER MODE

In 8-Bit Counter mode, the Timer0 module will
increment on either the rising or falling edge of the
TOCKI pin.

The 8-bit Counter mode using the TOCKI pin is selected
by setting the TMROCS bit in the OPTION_REG register
to ‘1.

The rising or falling transition of the incrementing edge
for either input source is determined by the TMROSE bit
in the OPTION_REG register.

—n

PS<2:0>

Note:  The value written to the TMRO register
can be adjusted, in order to account for
the two instruction cycle delay when
TMRO is written.

FIGURE 17-1: BLOCK DIAGRAM OF THE TIMERO
Fosc/4
Data Bus
0 8
TOCKI 1  /
Sync _
0
TMROSE  TMROCS - 8-bit Set Flag bit tMROIF
| Prescaler PSA
Overflow to Timer1/3/5
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18.6.6 TIMER1/3/5 GATE EVENT
INTERRUPT

When Timer1/3/5 Gate Event Interrupt is enabled, it is
possible to generate an interrupt upon the completion
of a gate event. When the falling edge of TxGVAL
occurs, the TMRxGIF flag bit in the PIR1 register will be
set. If the TMRXGIE bit in the PIE1 register is set, then
an interrupt will be recognized.

The TMRxGIF flag bit operates even when the Tim-
er1/3/5 gate is not enabled (TMRXGE bit is cleared).

18.7 Timerl/3/5 Interrupt

The Timer1/3/5 register pair (TMRxH:TMRXxL)
increments to FFFFh and rolls over to 0000h. When
Timer1/3/5 rolls over, the Timer1/3/5 interrupt flag bit of
the PIR1 register is set. To enable the interrupt on
rollover, you must set these bits:

* TMRxON bit of the TXCON register

* TMRXIE bit of the PIE1 register

* PEIE bit of the INTCON register

» GIE bit of the INTCON register

The interrupt is cleared by clearing the TMRXxIF bit in
the Interrupt Service Routine.

Note:  The TMRxH:TMRXxL register pair and the
TMRXxIF bit should be cleared before
enabling interrupts.

18.8 Timer1/3/5 Operation During Sleep

Timer1/3/5 can only operate during Sleep when setup

in Asynchronous Counter mode. In this mode, an exter-

nal crystal or clock source can be used to increment the

counter. To set up the timer to wake the device:

* TMRxON bit of the TxCON register must be set

* TMRXIE bit of the PIE1 register must be set

* PEIE bit of the INTCON register must be set

* TxSYNC bit of the TXCON register must be set

* TMRXCS bits of the TxCON register must be
configured

* SOSCEN bit of the TXCON register must be
configured

The device will wake-up on an overflow and execute
the next instructions. If the GIE bit of the INTCON
register is set, the device will call the Interrupt Service
Routine.

Timer1/3/5 oscillator will continue to operate in Sleep
regardless of the TxSYNC bit setting.

18.9 ECCP/CCP Capture/Compare Time
Base

The CCP module uses the TMRxH: TMRXL register pair
as the time base when operating in Capture or Com-
pare mode.

In Capture mode, the value in the TMRxH:TMRxL
register pair is copied into the CCPR1H:CCPR1L
register pair on a configured event.

In Compare mode, an event is triggered when the value
CCPR1H:CCPR1L register pair matches the value in
the TMRxH: TMRXL register pair. This event can be a
Special Event Trigger.

For more information, see Section 20.0

“Capture/Compare/PWM Modules”.

18.10 ECCP/CCP Special Event Trigger

When the CCP is configured to trigger a special event,
the trigger will clear the TMRxH:TMRXL register pair.
This special event does not cause a Timer1/3/5 inter-
rupt. The CCP module may still be configured to gener-
ate a CCP interrupt.

In this mode of operation, the CCPR1H:CCPR1L
register pair becomes the period register for
Timer1/3/5.

Timer1/3/5 should be synchronized and Fosc/4 should
be selected as the clock source in order to utilize the
Special Event Trigger. Asynchronous operation of Tim-
er1/3/5 can cause a Special Event Trigger to be
missed.

In the event that a write to TMRxH or TMRXL coincides
with a Special Event Trigger from the CCP, the write will
take precedence.

For more information, see Section 16.2.5 “Special
Event Trigger”.

DS40001458D-page 164

© 2011-2015 Microchip Technology Inc.



PIC16(L)F1526/7

20.3.7 OPERATION IN SLEEP MODE

In Sleep mode, the TMRXx register will not increment
and the state of the module will not change. If the CCPx
pin is driving a value, it will continue to drive that value.
When the device wakes up, TMRXx will continue from its
previous state.

20.3.8 CHANGES IN SYSTEM CLOCK

FREQUENCY

The PWM frequency is derived from the system clock
frequency. Any changes in the system clock frequency
will result in changes to the PWM frequency. See
Section 5.0 “Oscillator Module (with Fail-Safe
Clock Monitor)” for additional details.

20.3.9 EFFECTS OF RESET

Any Reset will force all ports to Input mode and the
CCP registers to their Reset states.

20.3.10 ALTERNATE PIN LOCATIONS

This module incorporates 1/0O pins that can be moved to
other locations with the use of the alternate pin function
register, APFCON. To determine which pins can be
moved and what their default locations are upon a
reset, see Section 12.1 “Alternate Pin Function” for
more information.

TABLE 20-9: SUMMARY OF REGISTERS ASSOCIATED WITH STANDARD PWM

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Sﬁg;?;
APFCON _ _ _ _ _ _ T3CKISEL | CCP2SEL 112
CCP1CON — — DC1B<1:0> CCP1M<3:0> 189
CCP2CON — — DC2B<1:0> CCP2M<3:0> 189
CCP3CON — — DC3B<1:0> CCP3M<3:0> 189
CCP4CON — — DC4B<1:0> CCP4M<3:0> 189
CCP5CON — — DC5B<1:0> CCP5M<3:0> 189
CCP6CON — — DC6B<1:0> CCP6M<3:0> 189
CCP7CON — — DC7B<1:0> CCP7M<3:0> 189
CCP8CON — — DC8B<1:0> CCP8M<3:0> 189
CCP9CON — — DC9B<1:0> CCP9M<3:0> 189
CCP10CON — — DC10B<1:0> CCP10M<3:0> 189
INTCON GIE PEIE TMROIE INTE I0CIE TMROIF INTF I0CIF 76
PIE1 TMR1GIE ADIE RC1IE TX1IE SSP1IE CCP1IE TMR2IE TMR1IE 77
PIE2 OSFIE TMR5GIE | TMR3GIE — BCL1IE TMR10IE TMRS8IE CCP2IE 78
PIE3 CCP6IE CCPSIE CCP4IE CCP3IE TMRG6IE TMRSIE TMRA4IE TMRS3IE 79
PIE4 CCP10IE CCP9IE RC2IE TX2IE CCPSIE CCP7IE BCL2IE SSP2IE 80
PIR1 TMR1GIF ADIF RC1IF TX1IF SSP1IF CCP1IF TMR2IF TMR1IF 81
PIR2 OSFIF TMR5GIF | TMR3GIF — BCL1IF TMR10IF TMRS8IF CCP2IF 82
PIR3 CCP6IF CCPS5IF CCP4IF CCP3IF TMRG6IF TMRSIF TMRA4IF TMR3IF 83
PIR4 CCP10IF CCP9IF RC2IF TX2IF CCP8IF CCP7IF BCL2IF SSP2IF 84
PR2 Timer2 Period Register 171*
PR4 Timer4 Period Register 171*
PR6 Timer6 Period Register 171*
PR8 Timer8 Period Register 171*
PR10 Timer10 Period Register 171*
T2CON — T20UTPS<3:0> TMR20ON T2CKPS<:0>1 168
T4CON — T40UTPS<3:0> TMR40ON T4CKPS<:0>1 168
T6CON — T60UTPS<3:0> TMR60ON T6CKPS<:0>1 168
Legend: — = Unimplemented location, read as ‘0’. Shaded cells are not used by the PWM.

*

Page provides register information.
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REGISTER 20-4:

CCPTMRS2: CCP TIMER SELECTION CONTROL REGISTER 2

uU-0 u-0 u-0 uU-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— — — — C10TSEL<1:0> CITSEL<1:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bitis set ‘0’ = Bit is cleared
bit 7-4 Unimplemented: Read as ‘0’
bit 3-2 C10TSEL<1:0>: CCP10 Timer Selection bits
When in Capture/Compare mode:
x1 = CCP10 is based off Timer5 in Capture/Compare mode
x0 = CCP10 is based off Timer1 in Capture/Compare mode
When in PWM mode:
11 = Reserved
10 = CCP10 is based off Timer10 in PWM mode
01 = CCP10 is based off Timer8 in PWM mode
00 =CCP10 is based off Timer2 in PWM mode
bit 1-0 C9TSEL<1:0>: CCP9 Timer Selection bits

When in Capture/Compare mode:

x1 = CCP9 is based off Timer5 in Capture/Compare mode
x0 = CCP9 is based off Timer1 in Capture/Compare mode

When in PWM mode:

11 =Reserved

10 = CCP9 is based off Timer10 in PWM mode
01 = CCP9 is based off Timer8 in PWM mode
00 = CCP9 is based off Timer2 in PWM mode
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The I°C interface supports the following modes and
features:

The PIC16F1527 has two MSSP modules, MSSP1 and
MSSP2, each module operating independently from

Master mode

Slave mode

Byte NACKing (Slave mode)
Limited Multi-master support
7-bit and 10-bit addressing
Start and Stop interrupts
Interrupt masking

Clock stretching

Bus collision detection
General call address matching
Address masking

Address Hold and Data Hold modes
Selectable SDAXx hold times

Figure 21-2 is a block diagram of the I1°C Interface
module in Master mode. Figure 21-3 is a diagram of the

I2C interface module in Slave mode.

the other.

Note 1:

In devices with more than one MSSP
module, it is very important to pay close
attention to SSPxCONXx register names.
SSP1CON1 and SSP1CON2 registers
control different operational aspects of
the same module, while SSP1CON1 and
SSP2CON1 control the same features for
two different modules.

Throughout this section, generic refer-
ences to an MSSP module in any of its
operating modes may be interpreted as
being equally applicable to MSSP1 or
MSSP2. Register names, module I/O sig-
nals, and bit names may use the generic
designator X’ to indicate the use of a
numeral to distinguish a particular module
when required.

FIGURE 21-2: MSSPX BLOCK DIAGRAM (|2C MASTER MODE)
<: > Internal
data bus [SSPM 3:0]
Read Write |
| SSPxBUF | Baud rate
generator
‘ ’ (SSPxADD
SDAX Shift
SDAX in Clock | A
<—| SSPXSR ( ': B
= "q‘s —_
- | L - MSb LSb g B
z 5 0|3
w 3 Ole
& L & alx
= Start bit, Stop bit, 3|8
% Acknowledge ( i0—0 Sl
' 5 Generate (SSPxCON2) < %
SCLx o A
}F > 3
E I// :
1 > Start bit detect, -
- - Stop bit detect
SCLxin o | Write collision detect |—» Set/Reset: S, P, SSPxSTAT, WCOL, SSPOV
> Clock arbitration Reset SEN, PEN (SSPxCON2)
Bus Collision State counter for Set SSPxIF, BCLxIF

end of XMIT/RCV
Address Match detect
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REGISTER 21-1: SSPxSTAT: SSPx STATUS REGISTER (CONTINUED)

bit 0 BF: Buffer Full Status bit
Receive (SPI and I°C modes):
1 = Receive complete, SSPxBUF is full
0 = Receive not complete, SSPxBUF is empty
Transmit (IC mode only):
1 = Data transmit in progress (does not include the ACK and Stop bits), SSPxBUF is full
0 = Data transmit complete (does not include the ACK and Stop bits), SSPxBUF is empty
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REGISTER 21-5: SSPxMSK: SSPx MASK REGISTER

R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
MSK<7:0>

bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bitis set ‘0’ = Bit is cleared
bit 7-1 MSK<7:1>: Mask bits

1 = The received address bit n is compared to SSPxADD<n> to detect I2C address match
0 = The received address bit n is not used to detect 12C address match

bit 0 MSK<0>: Mask bit for I12C Slave mode, 10-bit Address
I2C Slave mode, 10-bit address (SSPM<3:0> = 0111 or 1111):
1 = The received address bit 0 is compared to SSPxADD<0> to detect I2C address match
0 = The received address bit 0 is not used to detect 12C address match
I2C Slave mode, 7-bit address, the bit is ignored

REGISTER 21-6: SSPxADD: MSSPx ADDRESS AND BAUD RATE REGISTER (I°C MODE)

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
ADD<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared

Master mode:

bit 7-0 ADD<7:0>: Baud Rate Clock Divider bits
SCLx pin clock period = ((ADD<7:0> + 1) *4)/Fosc

10-Bit Slave mode — Most Significant Address byte:

bit 7-3 Not used: Unused for Most Significant Address byte. Bit state of this register is a “don’t care”. Bit pat-
tern sent by master is fixed by 12C specification and must be equal to “11110’. However, those bits are
compared by hardware and are not affected by the value in this register.

bit 2-1 ADD<2:1>: Two Most Significant bits of 10-bit address
bit 0 Not used: Unused in this mode. Bit state is a “don’t care”.

10-Bit Slave mode — Least Significant Address byte:

bit 7-0 ADD<7:0>: Eight Least Significant bits of 10-bit address

7-Bit Slave mode:

bit 7-1 ADD<7:1>: 7-bit address
bit 0 Not used: Unused in this mode. Bit state is a “don’t care”.
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TABLE 22-7: SUMMARY OF REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER
TRANSMISSION

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Eﬁgp'sat;
BAUD1CON | ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 260
BAUD2CON | ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN 260
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 76
PIE1 TMR1GIE ADIE RC1IE TX1IE SSP1IE | CCP1IE | TMR2IE | TMR1IE 76
PIE4 CCP10IE CCPIIE RC2IE TX2IE CCP8IE | CCP7IE | BCL2IE | SSP2IE 80
PIR1 TMR1GIF ADIF RC1IF TX1IF SSP1IF CCP1IF | TMR2IF | TMR1IF 81
PIR4 CCP10IF CCP9IF RC2IF TX2IF CCP8IF | CCP7IF | BCL2IF | SSP2IF 84
RC1STA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 259
RC2STA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 259
SP1BRGL EUSART1 Baud Rate Generator, Low Byte 261*
SP1BRGH EUSART1 Baud Rate Generator, High Byte 261"
SP2BRGL EUSART2 Baud Rate Generator, Low Byte 261"
SP2BRGH EUSART2 Baud Rate Generator, High Byte 261*
TRISC TRISC7 TRISC6 TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 120
TRISG — — —™ TRISG4 | TRISG3 | TRISG2 | TRISG1 | TRISGO 132
TX1REG EUSART1 Transmit Register 250*
TX1STA CsRC | Tx9 | TXEN | SYNC | SENDB | BRGH | TRMT | TxeD 258
TX2REG EUSART2 Transmit Register 250*
TX2STA CSRC | Tx9 | TXEN | SYNC | SENDB | BRGH | TRMT | TX9D 258
Legend: — =unimplemented locations, read as ‘0’. Shaded bits are not used for synchronous master transmission.

*

Page provides register information
Note 1: Unimplemented, read as ‘1'..
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RETFIE Return from Interrupt RETURN Return from Subroutine
Syntax: [label] RETFIE Syntax: [label] RETURN
Operands: None Operands: None
Operation: TOS — PC, Operation: TOS —» PC
1->GIE Status Affected: None
Status Affected: None Description: Return from subroutine. The stack is
Description: Return from Interrupt. Stack is POPed POPed and the top of the stack (TOS)
and Top-of-Stack (TOS) is loaded in is loaded into the program counter.
the PC. Interrupts are enabled by This is a 2-cycle instruction.
setting Global Interrupt Enable bit,
GIE
(INTCON<7>). This is a 2-cycle
instruction.
Words: 1
Cycles: 2
Example: RETFI E
After Interrupt
PC = TOS
GEE= 1
RETLW Return with literal in W RLF Rotate Left f through Carry
Syntax: [label] RETLW k Syntax: [ label] RLF fd
Operands: 0<k<255 Operands: 0<f<127
. de[0,1]
Operation: k — (W);
TOS — PC Operation: See description below
Status Affected: None Status Affected: Cc
Description: The W register is loaded with the 8-bit Description: The contents of register ‘f are rotated
literal ‘k’. The program counter is one bit to the left through the Carry.
loaded from the top of the stack (the flag. If ‘'d’ is ‘0", the result is placed in
return address). This is a 2-cycle the W register. If ‘d’ is ‘1’, the result is
instruction. stored back in register ‘f’.
Words: 1 Register f
Cycles: 2
. Words: 1
Example: CALL TABLE; Wcontains table
;of fset val ue Cycles: 1
. ; Wnow has table val ue Example: RLF REGL, 0
TABLE . )
. Before Instruction
ADDWF PC ;W= of f set REGL = 1110 0110
RETLW k1 ;Begin table c = 0
RETLW K2 - After Instruction
. ' REGL = 1110 0110
. w = 1100 1100
C = 1

RETLW kn ; End of table

Before Instruction

W = 0x07
After Instruction
W = value of k8
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FIGURE 26-19: IDD, LFINTOSC, Fosc = 31 kHz, PIC16LF1526 ONLY
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FIGURE 26-20: IDD, LFINTOSC, Fosc = 31 kHz, PIC16F1526/7 ONLY
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27.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers (MCU) and dsPIC® digital
signal controllers (DSC) are supported with a full range
of software and hardware development tools:
* Integrated Development Environment

- MPLAB® X IDE Software
» Compilers/Assemblers/Linkers

- MPLAB XC Compiler

- MPASM™ Assembler

- MPLINK™ Object Linker/
MPLIB™ Object Librarian

- MPLAB Assembler/Linker/Librarian for
Various Device Families

» Simulators
- MPLAB X SIM Software Simulator
* Emulators
- MPLAB REAL ICE™ In-Circuit Emulator
 In-Circuit Debuggers/Programmers
- MPLABICD 3
- PICkit™ 3
* Device Programmers
- MPLAB PM3 Device Programmer

* Low-Cost Demonstration/Development Boards,
Evaluation Kits and Starter Kits

» Third-party development tools

27.1 MPLAB X Integrated Development
Environment Software

The MPLAB X IDE is a single, unified graphical user
interface for Microchip and third-party software, and
hardware development tool that runs on Windows®,
Linux and Mac OS® X. Based on the NetBeans IDE,
MPLAB X IDE is an entirely new IDE with a host of free
software components and plug-ins for high-
performance application development and debugging.
Moving between tools and upgrading from software
simulators to hardware debugging and programming
tools is simple with the seamless user interface.

With complete project management, visual call graphs,
a configurable watch window and a feature-rich editor
that includes code completion and context menus,
MPLAB X IDE is flexible and friendly enough for new
users. With the ability to support multiple tools on
multiple projects with simultaneous debugging, MPLAB
X IDE is also suitable for the needs of experienced
users.

Feature-Rich Editor:

» Color syntax highlighting

* Smart code completion makes suggestions and
provides hints as you type

» Automatic code formatting based on user-defined
rules

« Live parsing
User-Friendly, Customizable Interface:

* Fully customizable interface: toolbars, toolbar
buttons, windows, window placement, etc.

 Call graph window

Project-Based Workspaces:

* Multiple projects

* Multiple tools

» Multiple configurations

« Simultaneous debugging sessions

File History and Bug Tracking:

* Local file history feature
« Built-in support for Bugzilla issue tracker
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