Microchip Technology - PIC16LF722A-E/SP Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

PIC

8-Bit

20MHz

12C, SPI, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
25

3.5KB (2K x 14)

FLASH

128 x 8

1.8V ~ 3.6V

A/D 11x8b

Internal

-40°C ~ 125°C (TA)
Through Hole

28-DIP (0.300", 7.62mm)
28-SPDIP

https://www.e-xfl.com/product-detail/microchip-technology/pic16If722a-e-sp

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic16lf722a-e-sp-4433198
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

PIC16(L)F722A/723A

2.2 Data Memory Organization

The data memory is partitioned into multiple banks
which contain the General Purpose Registers (GPRS)
and the Special Function Registers (SFRs). Bits RPO
and RP1 are bank select bits.

RP1  RPO
0 0 — Bank 0 is selected
0 1 — Bank 1 is selected
1 0 — Bank 2 is selected
1 1 — Bank 3 is selected

Each bank extends up to 7Fh (128 bytes). The lower
locations of each bank are reserved for the Special
Function Registers. Above the Special Function
Registers are the General Purpose Registers,
implemented as static RAM. All implemented banks
contain Special Function Registers. Some frequently
used Special Function Registers from one bank are
mirrored in another bank for code reduction and
quicker access.

221 GENERAL PURPOSE REGISTER
FILE

The register file is organized as 128 x 8 bits in the
PIC16(L)F722A and 192 x 8 bits in the PIC16(L)F723A.
Each register is accessed either directly or indirectly
through the File Select Register (FSR), (Refer to
Section 2.5 “Indirect Addressing, INDF and FSR
Registers”).

22.2 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral functions for controlling the
desired operation of the device (refer to Table 2-1).
These registers are static RAM.

The Special Function Registers can be classified into
two sets: core and peripheral. The Special Function
Registers associated with the “core” are described in
this section. Those related to the operation of the
peripheral features are described in the section of that
peripheral feature.

DS40001417C-page 12

© 2010-2016 Microchip Technology Inc.



PIC16(L)F722A/723A
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7.6 External Clock Modes

7.6.1 OSCILLATOR START-UP TIMER (OST)

If the oscillator module is configured for LP, XT or HS
modes, the Oscillator Start-up Timer (OST) counts
1024 oscillations on the OSC1 pin before the device is
released from Reset. This occurs following a Power-on
Reset (POR) and when the Power-up Timer (PWRT)
has expired (if configured), or a wake-up from Sleep.
During this time, the program counter does not
increment and program execution is suspended. The
OST ensures that the oscillator circuit, using a quartz
crystal resonator or ceramic resonator, has started and
is providing a stable system clock to the oscillator
module.

7.6.2 EC MODE

The External Clock (EC) mode allows an externally
generated logic level as the system clock source. When
operating in this mode, an external clock source is
connected to the OSC1 input and the OSC2 is available
for general purpose I/O. Figure 7-2 shows the pin
connections for EC mode.

The Oscillator Start-up Timer (OST) is disabled when
EC mode is selected. Therefore, there is no delay in
operation after a Power-on Reset (POR) or wake-up
from Sleep. Because the PIC® MCU design is fully
static, stopping the external clock input will have the
effect of halting the device while leaving all data intact.
Upon restarting the external clock, the device will
resume operation as if no time had elapsed.

FIGURE 7-2: EXTERNAL CLOCK (EC)
MODE OPERATION

Clock from ~>@—> OSCL/CLKIN
Ext. System

PIC® MCU

/0 <— 0SC2/CLKOUT®

Note 1: Alternate pin functions are described in
Section 6.1 “Alternate Pin Function”.

7.6.3 LP, XT, HS MODES

The LP, XT and HS modes support the use of quartz
crystal resonators or ceramic resonators connected to
OSC1 and OSC2 (Figure 7-3). The mode selects a low,
medium or high gain setting of the internal inverter-
amplifier to support various resonator types and speed.

LP Oscillator mode selects the lowest gain setting of the
internal inverter-amplifier. LP mode current consumption
is the least of the three modes. This mode is best suited
to drive resonators with a low drive level specification, for
example, tuning fork type crystals.

XT Oscillator mode selects the intermediate gain
setting of the internal inverter-amplifier. XT mode
current consumption is the medium of the three modes.
This mode is best suited to drive resonators with a
medium drive level specification.

HS Oscillator mode selects the highest gain setting of the
internal inverter-amplifier. HS mode current consumption
is the highest of the three modes. This mode is best
suited for resonators that require a high drive setting.

Figure 7-3 and Figure 7-4 show typical circuits for
guartz crystal and ceramic resonators, respectively.

FIGURE 7-3: QUARTZ CRYSTAL
OPERATION (LP, XT OR
HS MODE)
PIC® MCU
L OSC1/CLKIN
I
C1
Quartz
Crystal
c2 Rs® 0OSC2/CLKOUT
Note 1: A series resistor (RS) may be required for
quartz crystals with low drive level.
2: The value of RF varies with the Oscillator mode
selected.

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)

© 2010-2016 Microchip Technology Inc.
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10.0 FIXED VOLTAGE REFERENCE

This device contains an internal voltage regulator. To
provide a reference for the regulator, a band gap
reference is provided. This band gap is also user
accessible via an A/D converter channel.

User level band gap functions are controlled by the
FVRCON register, which is shown in Register 10-1.

REGISTER 10-1: FVRCON: FIXED VOLTAGE REFERENCE REGISTER

R = Readable bit W = Writable bit
-n = Value at POR ‘1’ = Bit is set
g = Value depends on condition

U = Unimplemented bit, read as ‘0’
‘0’ = Bitis cleared

R-q R/W-0 uU-0 U-0 uU-0 U-0 R/W-0 R/W-0
FVRRDY FVREN — — — — ADFVR1 ADFVRO
bit 7 bit 0

Legend:

X = Bit is unknown

bit 7 FVRRDY: Fixed Voltage Reference Ready Flag bit
0 = Fixed Voltage Reference output is not active or stable
1 = Fixed Voltage Reference output is ready for use
bit 6 FVREN®): Fixed Voltage Reference Enable bit
0 = Fixed Voltage Reference is disabled
1 = Fixed Voltage Reference is enabled
Unimplemented: Read as ‘0’
ADFVR<1:0>: A/D Converter Fixed Voltage Reference Selection bits

00 = A/D Converter Fixed Voltage Reference Peripheral output is off.

01 = A/D Converter Fixed Voltage Reference Peripheral output is 1x (1.024V)
10 = A/D Converter Fixed Voltage Reference Peripheral output is 2x (2.048V)(1)
11 = A/D Converter Fixed Voltage Reference Peripheral output is 4x (4.096V)(1)

Note 1: Fixed Voltage Reference output cannot exceed VDD.

bit 5-2
bit 1-0

DS40001417C-page 90
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REGISTER 11-1:

OPTION_REG: OPTION REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
RBPU INTEDG TOCS TOSE PSA PS2 PS1 PSO
bit 7 bit 0
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

bit 7 RBPU: PORTB Pull-up Enable bit
1 = PORTB pull ups are disabled
0 = PORTB pull ups are enabled by individual PORT latch values
bit 6 INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of INT pin
0 = Interrupt on falling edge of INT pin
bit 5 TOCS: TMRO Clock Source Select bit
1 = Transition on TOCKI pin or CPSOSC signal
0 = Internal instruction cycle clock (Fosc/4)
bit 4 TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin
bit 3 PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module
bit 2-0 PS<2:0>: Prescaler Rate Select bits
BIT VALUE TMRO RATE WDT RATE
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128
TABLE 11-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMERO
Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit1 | Bito | Register
on Page
CPSCONO CPSON — — — CPS- CPSRNGO |CPSOUT | TOXCS 112
RNG1
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 36
OPTION_RE RBPU | INTEDG | TOCS TOSE PSA PS2 PS1 PSO 93
G
TMRO Timer0 Module Register —
TRISA TRISA7 | TRISA6 |TRISA5 | TRISA4 ‘ TRISA3 TRISA2 TRISA1 | TRISAO 43
Legend: —=Unimplemented locations, read as ‘0’, u = unchanged, x = unknown. Shaded cells are not used by the

Timer0 module.

© 2010-2016 Microchip Technology Inc.
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12.3 Timerl Prescaler

Timerl has four prescaler options allowing 1, 2, 4 or 8
divisions of the clock input. The TICKPS bits of the
T1CON register control the prescale counter. The
prescale counter is not directly readable or writable;
however, the prescaler counter is cleared upon a write to
TMR1H or TMRL1L.

12.4 Timerl Oscillator

A dedicated low-power 32.768 kHz oscillator circuit is
built-in between pins T10SI (input) and T10SO
(amplifier output). This internal circuit is to be used in
conjunction with an external 32.768 kHz crystal.

The oscillator circuit is enabled by setting the
T1OSCEN bit of the TLCON register. The oscillator will
continue to run during Sleep.

Note:  The oscillator requires a start-up and
stabilization time before use. Thus,
T1OSCEN should be set and a suitable
delay observed prior to enabling Timer1.

12.5 Timerl Operation in
Asynchronous Counter Mode

If control bit TLSYNC of the TLCON register is set, the
external clock input is not synchronized. The timer
increments asynchronously to the internal phase
clocks. If external clock source is selected then the
timer will continue to run during Sleep and can
generate an interrupt on overflow, which will wake-up
the processor. However, special precautions in
software are needed to read/write the timer (see
Section 12.5.1 “Reading and Writing Timerl in
Asynchronous Counter Mode").

Note: ~ When switching from synchronous to
asynchronous operation, it is possible to
skip an increment. When switching from
asynchronous to synchronous operation,
it is possible to produce an additional
increment.

1251 READING AND WRITING TIMER1 IN
ASYNCHRONOUS COUNTER
MODE

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

For writes, it is recommended that the user simply stop
the timer and write the desired values. A write
contention may occur by writing to the timer registers,
while the register is incrementing. This may produce an
unpredictable value in the TMR1H:TMR1L register pair.

DS40001417C-page 96
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14.1 Analog MUX

The capacitive sensing module can monitor up to 8
inputs. The capacitive sensing inputs are defined as
CPS<7:0>. To determine if a frequency change has
occurred the user must:

» Select the appropriate CPS pin by setting the
CPSCH<2:0> bits of the CPSCONL1 register

» Set the corresponding ANSEL bit
 Set the corresponding TRIS bit
* Run the software algorithm

Selection of the CPSx pin while the module is enabled
will cause the capacitive sensing oscillator to be on the
CPSx pin. Failure to set the corresponding ANSEL and
TRIS bits can cause the capacitive sensing oscillator to
stop, leading to false frequency readings.

14.2 Capacitive Sensing Oscillator

The capacitive sensing oscillator consists of a constant
current source and a constant current sink, to produce
a triangle waveform. The CPSOUT bit of the
CPSCONO register shows the status of the capacitive
sensing oscillator, whether it is a sinking or sourcing
current. The oscillator is designed to drive a capacitive
load (single PCB pad) and at the same time, be a clock
source to either TimerO or Timerl. The oscillator has
three different current settings as defined by CPS-
RNG<1:0> of the CPSCONO register. The different cur-
rent settings for the oscillator serve two purposes:

« Maximize the number of counts in a timer for a
fixed-time base

* Maximize the count differential in the timer during
a change in frequency

14.3 Timer Resources

To measure the change in frequency of the capacitive
sensing oscillator, a fixed-time base is required. For the
period of the fixed-time base, the capacitive sensing
oscillator is used to clock either TimerO or Timerl. The
frequency of the capacitive sensing oscillator is equal
to the number of counts in the timer divided by the
period of the fixed-time base.

14.4 Fixed-Time Base

To measure the frequency of the capacitive sensing
oscillator, a fixed-time base is required. Any timer
resource or software loop can be used to establish the
fixed-time base. Itis up to the end user to determine the
method in which the fixed-time base is generated.

Note:  The fixed-time base can not be generated
by the timer resource the capacitive
sensing oscillator is clocking.

1441 TIMERO

To select Timer0 as the timer resource for the capacitive
sensing module:

» Set the TOXCS bit of the CPSCONO register
» Clear the TOCS bit of the OPTION register

When TimerO is chosen as the timer resource, the
capacitive sensing oscillator will be the clock source for
Timer0. Refer to Section 11.0 “Timer0 Module” for
additional information.

14.4.2 TIMER1

To select Timerl as the timer resource for the
capacitive sensing module, set the TMR1CS<1:0> of
the TLCON register to ‘11’. When Timerl is chosen as
the timer resource, the capacitive sensing oscillator will
be the clock source for Timerl. Because the Timerl
module has a gate control, developing a time base for
the frequency measurement can be simplified using
either:

« The Timer0 overflow flag

« The Timer2 overflow flag

e The WDT overflow flag

It is recommended that one of these flags, in conjunc-
tion with the toggle mode of the Timer1 gate, is used to
develop the fixed-time base required by the software
portion of the capacitive sensing module. Refer to

Section 12.0 “Timer1 Module with Gate Control” for
additional information.

TABLE 14-1: TIMER1 ENABLE FUNCTION

TMR1ON TMR1GE Timer1 Operation
0 0 Off
0 1 Off
1 0 On
1 1 Count Enabled by input

© 2010-2016 Microchip Technology Inc.
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15.3.4 PWM RESOLUTION

The resolution determines the number of available duty
cycles for a given period. For example, a 10-bit resolution
will result in 1024 discrete duty cycles, whereas an 8-bit
resolution will result in 256 discrete duty cycles.

The maximum PWM resolution is ten bits when PR2 is
255. The resolution is a function of the PR2 register
value as shown by Equation 15-4.

EQUATION 15-4: PWM RESOLUTION

log[4(PR2 + 1)]

109(2) bits

Resolution =

Note:  If the pulse-width value is greater than the
period, the assigned PWM pin(s) will
remain unchanged.

TABLE 15-5: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS (Fosc = 20 MHz)
PWM Frequency 1.22 kHz 4.88 kHz 19.53 kHz 78.12 kHz 156.3 kHz | 208.3 kHz
Timer Prescale (1, 4, 16) 16 4 1 1 1 1
PR2 Value OxFF OxFF OxFF Ox3F Ox1F 0x17
Maximum Resolution (bits) 10 10 10 8 7 6.6
TABLE 15-6: EXAMPLE PWM FREQUENCIES AND RESOLUTIONS (Fosc = 8 MHz)
PWM Frequency 1.22 kHz 4.90 kHz 19.61 kHz 76.92 kHz | 153.85 kHz | 200.0 kHz
Timer Prescale (1, 4, 16) 16 4 1 1 1 1
PR2 Value 0x65 0x65 0x65 0x19 0x0C 0x09
Maximum Resolution (bits) 8 8 8 6 5 5

15.3.5 OPERATION IN SLEEP MODE

In Sleep mode, the TMR2 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, TMR2 will continue from its
previous state.

15.3.6 CHANGES IN SYSTEM CLOCK
FREQUENCY

The PWM frequency is derived from the system clock
frequency (Fosc). Any changes in the system clock fre-
quency will result in changes to the PWM frequency.
Refer to Section 7.0 “Oscillator Module” for
additional details.

15.3.7 EFFECTS OF RESET

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

15.3.8 SETUP FOR PWM OPERATION

The following steps should be taken when configuring

the CCP module for PWM operation:

1. Disable the PWM pin (CCPx) output driver(s) by
setting the associated TRIS bit(s).

2. Load the PR2 register with the PWM period value.

3. Configure the CCP module for the PWM mode
by loading the CCPxCON register with the
appropriate values.

4. Load the CCPRXL register and the DCxBX bits of
the CCPxCON register, with the PWM duty cycle
value.

5. Configure and start Timer2:

e Clear the TMR2IF interrupt flag bit of the PIR1
register. See Note below.

¢ Configure the T2CKPS bits of the T2CON
register with the Timer2 prescale value.

« Enable Timer2 by setting the TMR20N bit of
the T2CON register.

6. Enable PWM output pin:

* Wait until Timer2 overflows, TMR2IF bit of the
PIR1 register is set. See Note below.

¢ Enable the PWM pin (CCPx) output driver(s) by
clearing the associated TRIS bit(s).

Note: In order to send a complete duty cycle and
period on the first PWM output, the above
steps must be included in the setup
sequence. If it is not critical to start with a
complete PWM signal on the first output,
then step 6 may be ignored.

DS40001417C-page 122
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FIGURE 16-2: AUSART RECEIVE BLOCK DIAGRAM
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_______________________________________ 8
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Data Bus

RCIF Interrupt
RCIE

The operation of the AUSART module is controlled
through two registers:

» Transmit Status and Control (TXSTA)

* Receive Status and Control (RCSTA)

These registers are detailed in Register 16-1 and
Register 16-2, respectively.

© 2010-2016 Microchip Technology Inc. DS40001417C-page 125
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REGISTER 17-5:

SSPMSK: SSP MASK REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

MSK?7 MSK6 MSK5 MSK4 MSK3 MSK2 MSK1 MSKO
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

X = Bit is unknown

bit 7-1

bit 0

REGISTER 17-6:

MSK<7:1>: Mask bits

1 = The received address bit n is compared to SSPADD<n> to detect I°C address match

0 = The received address bit n is not used to detect I2C address match

MSK<0>: Mask bit for I2C Slave Mode, 10-bit Address
I2C Slave Mode, 10-bit Address (SSPM<3:0> = 0111):

1 = The received address bit ‘0’ is compared to SSPADD<0> to detect I°C address match

0 = The received address bit ‘0’ is not used to detect 12C address match
All other SSP modes: this bit has no effect.

SSPADD: SSP 1°C ADDRESS REGISTER

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADD7 ADD6 ADDS5 ADD4 ADD3 ADD2 ADD1 ADDO
bit 7 bit 0
Legend:

X = Bit is unknown

bit 7-0 ADD<7:0>: Address bits
Received address

TABLE 17-7:  SUMMARY OF REGISTERS ASSOCIATED WITH I1°C OPERATION

Name Bit 7 Bit6 | Bit5 Bit 4 Bit3 | Bit2 Bit 1 Bit 0 Reg;z;eéon
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 36
PIR1 TMR1GIF ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF 39
PIE1 TMR1GIE ADIE RCIE TXIE SSPIE | CCP1lIE | TMR2IE | TMR1IE 37
SSPBUF Synchronous Serial Port Receive Buffer/Transmit Register 147
SSPADD Synchronous Serial Port (12C mode) Address Register 155
SSPCON WCOL | SSPOV | SSPEN | CKP | SSPM3 | SSPM2 | SSPM1 | SSPMO 164
SSPMSK®@ |Synchronous Serial Port (I2C mode) Address Mask Register 166
SSPSTAT smp® | cke® D/A P S RIW UA BF 165
TRISC TRISC7 TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 62
Legend: x =unknown, u =unchanged, - = unimplemented locations read as ‘0’. Shaded cells are not used by SSP

module in 1°C mode.

Note 1: Maintain these bits clear in I°C mode.

2:  Accessible only when SSPM<3:0> = 1001.
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DECFSZ Decrement f, Skip if O

Syntax: [label] DECFSz f,d

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

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

Status Affected: None

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

GOTO Unconditional Branch

Syntax: [label] GOTO k

Operands: 0< k<2047

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

Status Affected: None

Description: @GOTOis an unconditional branch.
The 11-bit immediate value is
loaded into PC bits <10:0>. The
upper bits of PC are loaded from
PCLATH<4:3>. GOTOis a
2-cycle instruction.

INCF Increment f

Syntax: [label] INCF f,d

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

Operation: (f) + 1 — (destination)

Status Affected: Z

Description: The contents of register ‘f’ are

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

INCFSZ Increment f, Skip if O

Syntax: [label] INCFSZ f,d

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

Operation: (f) + 1 — (destination),
skip if result=0

Status Affected: None

Description: The contents of register ‘f’ are
incremented. If ‘d’ is ‘0’, the result
is placed in the W register. If ‘d’ is
‘1’, the result is placed back in
register ‘f’.
If the result is ‘1’, the next
instruction is executed. If the
result is ‘0’, a NOP is executed
instead, making ita 2-cycle
instruction.

IORLW Inclusive OR literal with W

Syntax: [label] 1ORLW k

Operands: 0<k<255

Operation: (W) .OR. k = (W)

Status Affected: Z

Description: The contents of the W register are
OR’ed with the 8-bit literal 'k’. The
result is placed in the
W register.

IORWF Inclusive OR W with f

Syntax: [label] 1ORWF fd

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

Operation: (W) .OR. (f) - (destination)

Status Affected: Z

Description: Inclusive OR the W register with

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

© 2010-2016 Microchip Technology Inc.
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23.1 DC Characteristics: PIC16(L)F722A/723A-I/E (Industrial, Extended)

PIC16LF722A/723A

Standard Operating Conditions (unless otherwise stated)
-40°C < Ta < +85°C for industrial
-40°C < TA £ +125°C for extended

Operating temperature

PIC16F722A/723A

Standard Operating Conditions (unless otherwise stated)
-40°C < TA < +85°C for industrial
-40°C < TA < +125°C for extended

Operating temperature

Power-on Reset signal

Param. | Sym. Characteristic Min. | Typt | Max. | Units Conditions
No.
D001 VDD Supply Voltage
PIC16LF722A/723A | 1.8 — 3.6 V  |Fosc <16 MHz: HFINTOSC, EC
1.8 — 3.6 V | Fosc <4 MHz
2.3 — 3.6 V  |Fosc <20 MHz, EC
25 — 3.6 V  |Fosc <20 MHz, HS
D001 PIC16F722A/723A | 1.8 — 55 V  |Fosc < 16 MHz: HFINTOSC, EC
1.8 — 515 V | Fosc <4 MHz
2.3 — 515 V | Fosc £ 20 MHz, EC
25 — 5.5 V  |Fosc < 20 MHz, HS
D002* |VDR RAM Data Retention Voltage®
PIC16LF722A/723A| 1.5 — — \% Device in Sleep mode
D002* PIC16F722A/723A | 1.7 — — V | Device in Sleep mode
VPOR* | Power-on Reset Release Voltage — 1.6 — Vv
VPORR* | Power-on Reset Rearm Voltage
PIC16LF722A/723A | — 0.8 — \% Device in Sleep mode
PIC16F722A/723A | — 1.7 — \% Device in Sleep mode
D003 VFVR Fixed Voltage Reference Voltage, -5.5 — 5.5 % | VFVR =1.024V, VDD 2> 2.5V
Initial Accuracy -55 — 55 % | VFVR =2.048V, VDD > 2.5V
-5.5 — 5.5 % | VFVR =4.096V, VDD > 4.75V,
-40 < TA<85°C
-6 — 6 % | VFVR =1.024V, VDD 2> 2.5V
-6 — 6 % | VFVR =2.048V, VDD > 2.5V
-6 — 6 % |VFVR =4.096V, VDD > 4.75V;
-40 < TA<125°C
D004* | SvbD VDD Rise Rate to ensure internal 0.05 — — Vims | See Section 3.2 “Power-on Reset

(POR)” for details.

*  These parameters are characterized but not tested.
t Datain “Typ” column is at 3.3V, 25°C unless otherwise stated. These parameters are for design guidance only and are

not tested.

Note 1: This is the limit to which VDD can be lowered in Sleep mode without losing RAM data.
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TABLE 23-1:

CLOCK OSCILLATOR TIMING REQUIREMENTS

Standard Operating Conditions (unless otherwise stated)
Operating temperature  -40°C < TA < +125°C

Pilr:m Sym. Characteristic Min. Typt Max. Units Conditions
0so01 Fosc External CLKIN Frequency(l) DC — 37 kHz |LP Oscillator mode
DC — 4 MHz | XT Oscillator mode
DC — 20 MHz |HS Oscillator mode
DC — 20 MHz |EC Oscillator mode
Oscillator Frequency™® — 32.768 — kHz |LP Oscillator mode
0.1 — 4 MHz | XT Oscillator mode
1 — 20 MHz |HS Oscillator mode, VDD > 2.7V
DC — 4 MHz |RC Oscillator mode
0S02 [Tosc |External CLKIN Period® 27 — 0 us  |LP Oscillator mode
250 — 0 ns XT Oscillator mode
50 — 0 ns HS Oscillator mode
50 — 0 ns EC Oscillator mode
Oscillator Period® — 30.5 — us  |LP Oscillator mode
250 — 10,000 ns XT Oscillator mode
50 — 1,000 ns HS Oscillator mode, VDD > 2.7V
250 — — ns RC Oscillator mode
0Ss03 Tcy Instruction Cycle Time® 200 Tcy DC ns Tcy = 4/Fosc
0S04* |TosH, |External CLKIN High, 2 — — us LP oscillator
TosL External CLKIN Low 100 _ _ ns XT oscillator
20 — — ns HS oscillator
0S05* |TosR, |External CLKIN Rise, 0 — 0 ns LP oscillator
TosF External CLKIN Fall 0 _ 0 ns XT oscillator
0 — 0 ns HS oscillator
*  These parameters are characterized but not tested.
t Datain “Typ” columnis at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: Instruction cycle period (TcY) equals four times the input oscillator time base period. All specified values are based on

characterization data for that particular oscillator type under standard operating conditions with the device executing code.
Exceeding these specified limits may result in an unstable oscillator operation and/or higher than expected current
consumption. All devices are tested to operate at “min” values with an external clock applied to OSC1 pin. When an
external clock input is used, the “max” cycle time limit is “DC” (no clock) for all devices.
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FIGURE 23-9: BROWN-OUT RESET TIMING AND CHARACTERISTICS

VDD

VBOR and VHYST
VBOR N\ - C oo oo )

(Device in Brown-out Reset) (Device not in Brown-out Reset)

37 —

Reset —
. i 33(1) I—

(due to BOR)

Note 1: 64 ms delay only if PWRTE bit in the Configuration Word register is programmed to ‘0’. 2 ms delay if
PWRTE =0 and VREGEN = 1.
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FIGURE 24-18: PIC16LF722A/723A IbD vs. VDD, LP MODE
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FIGURE 24-19: PIC16F722A/723A MAXIMUM IpD vs. Fosc OVER VDD, INTOSC MODE, Vcap =

0.1pF
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FIGURE 24-22: PIC16LF722A/723A MAXIMUM IpbD vs. Fosc OVER VDD, INTOSC MODE
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FIGURE 24-23: PIC16F722A/723A TYPICAL IDD vs. Fosc OVER VDD, INTOSC MODE, Vcap =

0.1pF
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FIGURE 24-40: PIC16LF722A/723A CAP SENSE LOW POWER IPD vs. VDD
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FIGURE 24-41.: PIC16F722A/723A T10SC 32 kHz IpD vs. VDD, VCAP = 0.1pF
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FIGURE 24-44:

PIC16LF722A/723A TYPICAL ADC IpD vs. VDD
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FIGURE 24-45: PIC16F722A/723A ADC IpD vs. VDD, VCAP = 0.1pF
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FIGURE 24-48: PIC16LF722A/723A WDT IPD vs. VDD

35 ‘

Typical: Statistical Mean @25°C
Maximum: Mean (Worst-Case Temp) + 3¢ N Max. 85°C
30 7| (aocto12scy [ T T — — — T T — T -

IPD (HA)

1.8v 2V 2.5V 3V 3.6V

FIGURE 24-49: TTL INPUT THRESHOLD ViN vs. VDD OVER TEMPERATURE
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FIGURE 24-56: VoL vs. loL OVER TEMPERATURE, VDD = 3.6
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FIGURE 24-57: VoL vs. loL OVER TEMPERATURE, VDD = 1.8V
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