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PIC16(L)F722A/723A

2.0 MEMORY ORGANIZATION

2.1 Program Memory Organization

The PIC16(L)F722A/723A has a 13-bit program
counter capable of addressing a 2K x 14 program
memory space for the PIC16(L)F722A (0000h-07FFh)
and a 4K x14 program memory space for the
PIC16(L)F723A (0000h-OFFFh). Accessing a location
above the memory boundaries for the PIC16(L)F722A
will cause a wrap-around within the first 2K x 14
program memory space. Accessing a location above
the memory boundaries for the PIC16(L)F723A will
cause a wrap-around within the first 4K x 14 program
memory space. The Reset vector is at 0000h and the
interrupt vector is at 0004h.

FIGURE 2-1: PROGRAM MEMORY MAP
AND STACK FOR THE
PIC16(L)F722A

PC<12:0> ‘
CALL, RETURN @ 13

RETFI E, RETLW

Stack Level 1
Stack Level 2
*

Stack Level 8

RESET Vector 0000h
L]
. <
Interrupt Vector 0004H
On-chip 0005h
Program Page 0
Memory 07FFh
0800h
Wraps to Page O
OFFFh
1000h
Wraps to Page O
17FFh
1800h
Wraps to Page O
1FFFh

FIGURE 2-2: PROGRAM MEMORY MAP
AND STACK FOR THE

PIC16(L)F723A

PC<12:0> |
CALL, RETURN @ 13

RETFI E, RETLW

Stack Level 1
Stack Level 2
.

[ ]
Stack Level 8

RESET Vector 0000h
L]
: <::
Interrupt Vector 0004H
0005h
. Page O
On-chip ’ 07FFh
Program
Memory Page 1 0800h
OFFFh
1000h
Wraps to Page O
17FFh
1800h
Wraps to Page 1
1FFFh
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TABLE 3-1: STATUS BITS AND THEIR SIGNIFICANCE
POR BOR | TO | PD Condition
0 X 1 1 |Power-on Reset or LDO Reset
0 X 0 x |lllegal, TO is set on POR
0 X X 0 |lllegal, PD is set on POR
1 0 1 1 |Brown-out Reset
1 1 0 1 |WDT Reset
1 1 0 0 |WDT Wake-up
1 1 u u | MCLR Reset during normal operation
1 1 1 0 |MCLR Reset during Sleep or interrupt wake-up from Sleep
TABLE 3-2: RESET CONDITION FOR SPECIAL REGISTERS®
Condition Program STATUS PCQN
Counter Register Register
Power-on Reset 0000h 0001 1xxx ---- --0x
MCLR Reset during normal operation 0000h 000u uuuu ---- --uU
MCLR Reset during Sleep 0000h 0001 Ouuu ---- --uu
WDT Reset 0000h 0000 luuu ---- --uu
WDT Wake-up PC+1 uuuO Ouuu ---- --uu
Brown-out Reset 0000h 0001 luuu ---- --u0
Interrupt Wake-up from Sleep pC +1® uuul Ouuu ---- --uu
Legend: u =unchanged, x =unknown, - = unimplemented bit, reads as ‘0.

Note 1:

2: If a Status bit is not implemented, that bit will be read as ‘0’.

When the wake-up is due to an interrupt and Global Enable bit (GIE) is set, the return address is pushed
on the stack and PC is loaded with the interrupt vector (0004h) after execution of PC + 1.

DS40001417C-page 24
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3.4.2 WDT CONTROL

The WDTE bit is located in the Configuration Word
Register 1. When set, the WDT runs continuously.

The PSA and PS<2:0> bits of the OPTION register
control the WDT period. See Section 11.0 “TimerO
Module” for more information.

FIGURE 3-1: WATCHDOG TIMER BLOCK DIAGRAM

T1GSS =11
TMR1GE
From TMRO
WDTE Clock Source
Low-Power
WDT OSC 0
— ————{Posiscaler_]|
512 !
8
N\ /—ps<20>
T—»To TMRO
PSA ® 0 1
}WDT Reset
ToT1G T
WDTE
TABLE 3-1: WDT STATUS
Conditions WDT

WDTE =0 Cleared
CLRWDT Command
Exit Sleep + System Clock = TLOSC, EXTRC, INTOSC, EXTCLK
Exit Sleep + System Clock = XT, HS, LP Cleared until the end of OST

DS40001417C-page 26 © 2010-2016 Microchip Technology Inc.
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4.1 Operation

Interrupts are disabled upon any device Reset. They
are enabled by setting the following bits:

* GIE bit of the INTCON register

« Interrupt Enable bit(s) for the specific interrupt
event(s)

» PEIE bit of the INTCON register (if the Interrupt
Enable bit of the interrupt event is contained in the
PIE1 and PIE2 registers)

The INTCON, PIR1 and PIR2 registers record
individual interrupts via interrupt flag bits. Interrupt flag
bits will be set, regardless of the status of the GIE, PEIE
and individual interrupt enable bits.

The following events happen when an interrupt event
occurs while the GIE bit is set:

« Current prefetched instruction is flushed
* GIE bit is cleared

» Current Program Counter (PC) is pushed onto the
stack

» PC is loaded with the interrupt vector 0004h
The ISR determines the source of the interrupt by

polling the interrupt flag bits. The interrupt flag bits must
be cleared before exiting the ISR to avoid repeated

interrupts. Because the GIE bit is cleared, any interrupt
that occurs while executing the ISR will be recorded
through its interrupt flag, but will not cause the
processor to redirect to the interrupt vector.

The RETFI E instruction exits the ISR by popping the
previous address from the stack and setting the GIE bit.

For additional information on a specific interrupt's
operation, refer to its peripheral chapter.

Note 1: Individual interrupt flag bits are set,
regardless of the state of any other

enable bits.

2: Allinterrupts will be ignored while the GIE
bit is cleared. Any interrupt occurring
while the GIE bit is clear will be serviced
when the GIE bit is set again.

4.2 Interrupt Latency

Interrupt latency is defined as the time from when the
interrupt event occurs to the time code execution at the
interrupt vector begins. The latency for synchronous
interrupts is three instruction cycles. For asynchronous
interrupts, the latency is three to four instruction cycles,
depending on when the interrupt occurs. See Figure 4-2
for timing details.

FIGURE 4-2: INT PIN INTERRUPT TIMING

Q1] Q2] Q3] 4+ Q1] Q2| Q3] Q4+ Q1] Q2] Q3| 4: Q1] Q2| Q3| Q4: Q1] Q2| Q3] Q4
0sC1 | i l
cLkouT® . T . . . Z
Lo @. : : : :
INT pi Y| S S : : : :
n ﬂ\ — . . . .
INTF flag L/ ®) " Interrupt Latency(z) ' ' '
(INTCON<1>) | I — ; ; I Z
GIE bit : ' : : ! ! !
(INTCON<7>) . Z l \ : : I
INSTRUCTION IE:LOW
PC ( PC X PC+1 ) PC+1 X 0004h X 0005h :
Instruction . : : : : :
Eetched { ! Inst (PC) : Inst (PC + 1) : — : Inst (0004h) : Inst (0005h)
:En;ércuucttei%n{ Inst(PC-1) | Inst (PC) Dummy Cycle Dummy Cycle Inst (0004h)

Note 1: INTF flag is sampled here (every Q1).

2: Asynchronous interrupt latency = 3-4 Tcy. Synchronous latency = 3 Tcy, where Tcy = instruction cycle time. Latency
is the same whether Inst (PC) is a single cycle or a 2-cycle instruction.

CLKOUT is available only in INTOSC and RC Oscillator modes.
For minimum width of INT pulse, refer to AC specifications in Section 23.0 “Electrical Specifications”.
INTF is enabled to be set any time during the Q4-Q1 cycles.

DS40001417C-page 34
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454 PIR1 REGISTER

The PIR1 register contains the interrupt flag bits, as
shown in Register 4-4.

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
appropriate interrupt flag bits are clear prior
to enabling an interrupt.

REGISTER 4-4: PIR1: PERIPHERAL INTERRUPT REQUEST REGISTER 1

R/W-0 R/W-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
TMR1GIF ADIF RCIF TXIF | SSPIF ‘ CCP1IF TMR2IF TMRL1IF
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 TMR1GIF: Timerl Gate Interrupt Flag bit

1 = Timer1 gate is inactive
0 = Timerl gate is active
bit 6 ADIF: A/D Converter Interrupt Flag bit
1 = A/D conversion complete (must be cleared in software)
0 = A/D conversion has not completed or has not been started
bit 5 RCIF: USART Receive Interrupt Flag bit
1 = The USART receive buffer is full (cleared by reading RCREG)
0 = The USART receive buffer is not full
bit 4 TXIF: USART Transmit Interrupt Flag bit
1 = The USART transmit buffer is empty (cleared by writing to TXREG)
0 = The USART transmit buffer is full
bit 3 SSPIF: Synchronous Serial Port (SSP) Interrupt Flag bit
1 = The Transmission/Reception is complete (must be cleared in software)
0 = Waiting to Transmit/Receive
bit 2 CCPL1IF: CCP1 Interrupt Flag bit
Capture mode:

1 = A TMR1 register capture occurred (must be cleared in software)
0 = No TMRL1 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: Timer2 to PR2 Interrupt Flag bit
1 = A Timer2 to PR2 match occurred (must be cleared in software)
0 = No Timer2 to PR2 match occurred
bit 0 TMR1IF: Timerl Overflow Interrupt Flag bit
1 = The TMR1 register overflowed (must be cleared in software)
0 = The TMR1 register did not overflow

© 2010-2016 Microchip Technology Inc. DS40001417C-page 39
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FIGURE 6-4: BLOCK DIAGRAM OF RA5
r—-———— " —-"—-"—-—"—"—"—-—"—-—"—-"—-"—-" - - — — — — — .|
| PIC16F722A/723A only To Voltage Regulator oo [
I I
[ VCAPEN =01 [
L — — — L - |
Data Bus VDD
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RD
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FIGURE 6-15: BLOCK DIAGRAM OF RC2

CCP10OUT
Enable

VDD
CCP10OUT %
D Q 24

WR_| ) CK a 1/0 Pin
PORTC ~

Data Bus

v

WR |} cK

TRISCT P <
‘ﬂj

RD
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RD )\/‘ él*

PORTC

Ql
3

To CCP1 Input

FIGURE 6-16: BLOCK DIAGRAM OF RC3

SSPM = SPI Mode

SCK_MASTER
Data Bus

L §CK
TRISC <
RD ¢

TRISC™]|

VDD
SSPEN
= ! N %
®D 0 IE
d @ I/O Pin
WR CK &
-
PORTC N~ @
SCL Vss
oD ©Q
WR _
_> Q Py
0
1

To SSP SPI
CLOCK Input

/‘
RD “~
PORTC

SSPEN
ssPMS e Mode  —1_)

TO SSP I°C
SCL Input N
12c®

Note 1: I°C Schmitt Trigger has special input levels.
2. I12C Slew Rate limiting controlled by SMP bit of SSPSTAT register.
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6.5 PORTE and TRISE Registers

PORTE® is an 1-bit wide, input-only port. RE3 is input-
only and its TRIS bit will always read as ‘1’.

Reading the PORTE register (Register 6-12) reads the
status of the pins. RE3 reads ‘0’ when MCLRE = 1.

REGISTER 6-12: PORTE: PORTE REGISTER

U-0 U-0 U-0 U-0 R-x U-0 U-0 U-0
— — — — RE3 — — —
bit 7 bit O
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 7-4 Unimplemented: Read as ‘0’
bit 3 RE3: PORTE /O Pin bits(?)

1 = Port pinis > VIH
0 = Port pin is < VIL
bit 2-0 Unimplemented: Read as ‘0’

REGISTER 6-13: TRISE: PORTE TRI-STATE REGISTER

U-0 U-0 U-0 U-0 R-1 u-0 U-0 U-0

= = = = TRISE3 = = =
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 7-4 Unimplemented: Read as ‘0’
bit 3 TRISE3: RE3 Port Tri-state Control bit

This bit is always ‘1’ as RE3 is an input-only

bit 2-0 Unimplemented: Read as ‘0’

TABLE 6-5: SUMMARY OF REGISTERS ASSOCIATED WITH PORTE

Name | Bit7 | Bit6é | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Reg;z;eé on
PORTE — — — — RE3 — — — 69
TRISE — — — — TRISE3M — — — 69
Legend: x =unknown, u = unchanged, — = unimplemented locations read as ‘0’. Shaded cells are not used by

PORTE

Note 1: This bit is always ‘1’ as RE3 is input-only.

© 2010-2016 Microchip Technology Inc. DS40001417C-page 69
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7.4 Oscillator Control

The Oscillator Control (OSCCON) register (Figure 7-1)
displays the status and allows frequency selection of the
internal oscillator (INTOSC) system clock. The
OSCCON register contains the following bits:

» Frequency selection bits (IRCF)

 Status Locked bits (ICSL)

« Status Stable bits (ICSS)

REGISTER 7-1: OSCCON: OSCILLATOR CONTROL REGISTER

u-0 u-0 R/W-1 R/W-0 R-q R-q u-0 u-0
— — IRCF1 IRCFO ICSL ICSS = =
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
g = Value depends on condition

bit 7-6 Unimplemented: Read as ‘0’
bit 5-4 IRCF<1:0>: Internal Oscillator Frequency Select bits
When PLLEN =1 (16 MHz INTOSC)
11 =16 MHz
10 = 8 MHz (POR value)
01 =4 MHz
00 =2 MHz
When PLLEN = 0 (500 kHz INTOSC)
11 =500 kHz
10 = 250 kHz (POR value)
01 =125 kHz
00 =62.5kHz
bit 3 ICSL: Internal Clock Oscillator Status Locked bit (2% Stable)

1 = 16 MHz/500 kHz Internal Oscillator (HFIOSC) is in lock
0 = 16 MHz/500 kHz Internal Oscillator (HFIOSC) has not yet locked

bit 2 ICSS: Internal Clock Oscillator Status Stable bit (0.5% Stable)

1 = 16 MHz/500 kHz Internal Oscillator (HFIOSC) has stabilized to its maximum accuracy
0 = 16 MHz/500 kHz Internal Oscillator (HFIOSC) has not yet reached its maximum accuracy

bit 1-0 Unimplemented: Read as ‘0’

© 2010-2016 Microchip Technology Inc. DS40001417C-page 73
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REGISTER 8-1:

CONFIG1: CONFIGURATION WORD REGISTER 1 (CONTINUED)

bit 2-0

FOSC<2:0>: Oscillator Selection bits

111 = RC oscillator: CLKOUT function on RA6/0OSC2/CLKOUT pin, RC on RA7/OSC1/CLKIN

110 = RCIO oscillator: I/O function on RA6/0OSC2/CLKOUT pin, RC on RA7/0OSC1/CLKIN

101 = INTOSC oscillator: CLKOUT function on RA6/OSC2/CLKOUT pin, I/O function on RA7/0SC1/CLKIN
100 = INTOSCIO oscillator: 1/0 function on RA6/OSC2/CLKOUT pin, I/O function on RA7/OSC1/CLKIN
011 = EC: I/O function on RA6/0OSC2/CLKOUT pin, CLKIN on RA7/0SC1/CLKIN

010 = HS oscillator: High-speed crystal/resonator on RA6/OSC2/CLKOUT and RA7/OSC1/CLKIN

001 = XT oscillator: Crystal/resonator on RA6/OSC2/CLKOUT and RA7/OSC1/CLKIN

000 = LP oscillator: Low-power crystal on RA6/OSC2/CLKOUT and RA7/OSC1/CLKIN

Note 1: Enabling Brown-out Reset does not automatically enable Power-up Timer.
2:  The entire program memory will be erased when the code protection is turned off.
3:  When MCLR is asserted in INTOSC or RC mode, the internal clock oscillator is disabled.
4:  MPLAB® X IDE masks unimplemented Configuration bits to ‘0’.
REGISTER 8-2: CONFIG2: CONFIGURATION WORD REGISTER 2
u-10 u-10 u-10 u-10 u-1@ u-10
bit 13 bit 8
U-1® u-10 R/P-1 R/P-1 u-1® u-1@ u-1® u-14
— —_ VCAPEN1 | VCAPENO | _ ‘ _ ‘ _ | _
bit 7 bit 0
Legend: P = Programmable bit
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 13-6
bit 5-4

bit 3-0

Note 1:

Unimplemented: Read as ‘1’

VCAPENK<1:0>: Voltage Regulator Capacitor Enable bits
For the PIC16LF722A/723A:

These bits are ignored. All VCAP pin functions are disabled.
For the PIC16F722A/723A:

00 = Vcar functionality is enabled on RAO
01 = VcAP functionality is enabled on RA5
10 = Vcap functionality is enabled on RA6
11 = All VcaP functions are disabled (not recommended)

Unimplemented: Read as ‘1’

MPLAB® X IDE masks unimplemented Configuration bits to ‘0.

DS40001417C-page 78
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12.6 Timerl Gate

Timerl can be configured to count freely or the count
can be enabled and disabled using Timerl gate
circuitry. This is also referred to as Timerl Gate Count
Enable.

Timerl gate can also be driven by multiple selectable
sources.

12.6.1 TIMER1 GATE COUNT ENABLE

The Timerl gate is enabled by setting the TMR1GE bit
of the TLGCON register. The polarity of the Timer1 gate
is configured using the TIGPOL bit of the TLGCON
register.

When Timerl Gate (T1G) input is active, Timerl will
increment on the rising edge of the Timerl clock
source. When Timerl gate input is inactive, no
incrementing will occur and Timer1 will hold the current
count. See Figure 12-4 for timing details.

TABLE 12-3: TIMER1 GATE ENABLE

SELECTIONS
T1CLK | TAIGPOL T1G Timerl Operation
T 0 0 Counts
0 0 1 Holds Count
0 1 0 Holds Count
0 1 1 Counts

12.6.2 TIMER1 GATE SOURCE
SELECTION

The Timerl gate source can be selected from one of
four different sources. Source selection is controlled by
the T1GSS bits of the TLGCON register. The polarity
for each available source is also selectable. Polarity
selection is controlled by the T1GPOL bit of the
T1GCON register.

TABLE 12-4: TIMER1 GATE SOURCES

12.6.2.1 T1G Pin Gate Operation

The T1G pin is one source for Timerl gate control. It
can be used to supply an external source to the Timerl
gate circuitry.

12.6.2.2 Timer0 Overflow Gate Operation

When TimerO increments from FFh to 00h, a low-to-
high pulse will automatically be generated and
internally supplied to the Timerl gate circuitry.

12.6.2.3  Timer2 Match Gate Operation

The TMR2 register will increment until it matches the
value in the PR2 register. On the very next increment
cycle, TMR2 will be reset to 00h. When this Reset
occurs, a low-to-high pulse will automatically be
generated and internally supplied to the Timerl gate
circuitry.

12.6.2.4  Watchdog Overflow Gate Operation

The Watchdog Timer oscillator, prescaler and counter
will be automatically turned on when TMR1GE =1 and
T1GSS selects the WDT as a gate source for Timerl
(TIGSS =11). TMR1ON does not factor into the
oscillator, prescaler and counter enable. See Table .

The PSA and PS bits of the OPTION register still
control what time-out interval is selected. Changing the
prescaler during operation may result in a spurious
capture.

Enabling the Watchdog Timer oscillator does not
automatically enable a Watchdog Reset or Wake-up
from Sleep upon counter overflow.

T1GSS Timerl Gate Source

Note:  When using the WDT as a gate source for
Timerl, operations that clear the Watchdog
Timer (CLRWDT, SLEEP instructions) will
affect the time interval being measured for
capacitive sensing. This includes waking
from Sleep. All other interrupts that might
wake the device from Sleep should be
disabled to prevent them from disturbing
the measurement period.

00 Timerl Gate Pin

01 Overflow of TimerO
(TMRO increments from FFh to 00h)

10 Timer2 match PR2
(TMR2 increments to match PR2)

11 Count Enabled by WDT Overflow

(Watchdog Time-out interval expired)

As the gate signal coming from the WDT counter will
generate different pulse widths depending on if the
WDT is enabled, when the CLRWDT instruction is
executed, and so on, Toggle mode must be used. A
specific sequence is required to put the device into the
correct state to capture the next WDT counter interval.
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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
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FIGURE 16-4: ASYNCHRONOUS TRANSMISSION (BACK-TO-BACK)
Write to TXREG [ 1 ((
BRG Output Word 1 World 2 ))
(Shift Clock) L | L] | LI SS_I | | | | |
Txf;':pib”_ —\ Start b:it K hito X bitl ><j D( Bi7/8 / Stop bt \St@rtbit < bito
(Transmit BuffeI: 1Tey = = | - Word 1 I Word 2
Empty Flag) L L ((
T - = 1Tcv ))
TRMT bit Wordl —» —
e Transmit shi Transmit Shift Reg. T st Shift Reg.
3
Note: This timing diagram shows two consecutive transmissions.
TABLE 16-1: REGISTERS ASSOCIATED WITH ASYNCHRONOUS TRANSMISSION
. . . . . . . . Value on Value on
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR. BOR all other
Resets
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000x
PIE1 TMRI1GIE | ADIE RCIE TXIE SSPIE | CCP1lIE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
PIR1 TMRI1GIF | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
RCSTA SPEN RX9 SREN CREN | ADDEN FERR OERR RX9D | 0000 000x | 0000 000x
SPBRG BRG7 BRG6 BRG5 BRG4 BRG3 BRG2 BRG1 BRGO | 0000 0000 | 0000 0000
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111
TXREG AUSART Transmit Data Register 0000 0000 | 0000 0000
TXSTA CSRC TX9 TXEN SYNC — BRGH TRMT TX9D 0000 -010 | 0000 -010
Legend: x =unknown, - =unimplemented read as ‘0’. Shaded cells are not used for asynchronous transmission.
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REGISTER 18-4: PMADRH: PROGRAM MEMORY ADDRESS HIGH REGISTER

u-0 U-0 u-0 R/W-x R/W-x R/W-x R/W-x R/W-x
— — — PMA12 PMA11 PMA10 PMA9 PMA8
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 7-5 Unimplemented: Read as ‘0’
bit 4-0 PMA<12:8>: Program Memory Read Address bits

REGISTER 18-5: PMADRL: PROGRAM MEMORY ADDRESS LOW REGISTER

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
PMA7 PMAG6 PMA5 PMA4 PMA3 PMA2 PMA1 PMAO
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 7-0 PMA<7:0>: Program Memory Read Address bits

TABLE 18-1: SUMMARY OF REGISTERS ASSOCIATED WITH PROGRAM MEMORY READ

Name Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito Reg;z;eéon
PMCON1 Reserved — — — — — — RD 168
PMADRH — — — Program Memory Read Address Register High Byte 169
PMADRL Program Memory Read Address Register Low Byte 169
PMDATH — — Program Memory Read Data Register High Byte 168
PMDATL Program Memory Read Data Register Low Byte 168
Legend: x =unknown, u = unchanged, — = unimplemented, read as ‘0’. Shaded cells are not used by the Program

Memory Read.
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23.3

DC Characteristics: PIC16(L)F722A/723A-I/E (Power-Down)

PIC16LF722A/723A

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

Operating temperature

-40°C < TA < +125°C for extended

PIC16F722A/723A

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

Operating temperature

-40°C < TA < +125°C for extended

Pilrgm Device Characteristics Min Typt +'\ggxc +'¥|;5XO'C Units Conditions
: VDD Note
Power-down Base Current (IPD)(Z)

D020 — 0.02 0.7 3.9 pA 18 WDT, BOR, FVR, and T10SC
_ 0.08 1.0 4.3 uA 3.0 disabled, all Peripherals Inactive

D020 — 4.3 10.2 17 pA 1.8 WDT, BOR, FVR, and T10SC
_ 5 10.5 18 WA 3.0 disabled, all Peripherals Inactive
— 55 11.8 21 pA 5.0

D021 — 0.5 17 4.1 pA 1.8 LPWDT Current (Note 1)
— 0.8 25 4.8 pA 3.0

D021 — 6 135 16.4 pA 1.8 LPWDT Current (Note 1)
— 6.5 14.5 16.8 pA 3.0
— 75 16 18.7 pA 5.0

D021A — 8.5 14 19 pA 1.8 FVR current (Note 1. Note 3)
— 8.5 14 20 pA 3.0

D021A = 23 44 48 pA 1.8 FVR current (Note 1, Note 3,
— 25 45 55 uA 30 |Noted)
— 26 60 70 pA 5.0

D022 — — — — pA 1.8 BOR Current (Note 1, Note 3)
— 7.5 12 22 pA 3.0

D022 — — — — HA 1.8 BOR Current (Note 1, Note 3,
— 23 42 49 uA 30 |Noted)
— 25 46 50 pA 5.0

D026 — 0.6 2 — pA 1.8 T10SC Current (Note 1)
— 1.8 3.0 — pA 3.0

D026 — 45 11.1 — pA 1.8 T10SC Current (Note 1)
— 6 12.5 — pA 3.0
— 7 13.5 — pA 5.0

T Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are

Note 1:

»

not tested.

The peripheral current is the sum of the base IDD or IPD and the additional current consumed when this peripheral is
enabled. The peripheral A current can be determined by subtracting the base IDD or IPD current from this limit. Max

values should be used when calculating total current consumption.
The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is measured with
the part in Sleep mode, with all I/O pins in high-impedance state and tied to VDD.
Fixed Voltage Reference is automatically enabled whenever the BOR is enabled.

A/D oscillator source is FRC.
0.1 uF capacitor on VcApP (RAO).
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FIGURE 24-4: PIC16LF722A/723A TYPICAL IpD vs. Fosc OVER Vpbp, EC MODE

2,200 I \ \ T T T
Typical: Statistical Mean @25°C ‘ | ‘ ‘ | ‘
2,000 1| Maximum: Mean (Worst-Case Temp) + 3G - ., T T T, T T T T 38V

(-40°C t0 125°C)
1,800 ——

600f — —'— — 4+ — - - 4 - L 1

1400 — —|— — + — — | — —+ — — — — — — 1 L

1,200+

DD (PA)

1,000

800 +

600

400 +

200

0

1 MHz 4 MHz 8 MHz 12 MHz 16 MHz 20 MHz

Fosc

FIGURE 24-5: PIC16F722A/723A MAXIMUM IpD vs. VDb OVER Fosc, EXTRC MODE, VcAP =
0.1uF

600 T T T

T
Typical: Statistical Mean @25°C |
Maximum: Mean (Worst-Case Temp) + 36 ‘
5004 | (-40°C to 125°C) -

400 +

300

DD (UA)

200 1
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FIGURE 24-52: VOH vs. loH OVER TEMPERATURE, VDD = 5.5V

5.6 T T T T T T T T T T T T
| | | \ | | | | \ | | |
| ‘ ‘ ‘ ‘ | | Maximum: Mean + 3c (-40°C to 125°C)
SIS T 7T 7 17 Typical: Mean @25°C |
Minimum: Mean - 36 (-40°C to 125°C)
5AF —— — L AN NN~ — — — — —
S
I 53} — -
S
52 —— — — — — — — — - — — — — — — -
|
|
S T O Y F R R . |
| \ | \ | | | | \ | |
| \ | \ | | | | \ | |
5 | ! ! ! ! | | | ! | | |
0.2 1.0 -1.8 -2.6 3.4 -4.2 -5.0
IoH (MA)

FIGURE 24-53: VOH vs. loH OVER TEMPERATURE, VDD = 3.6V

VOH (V)

38 T T T T T T T T T T \ ‘
| | | | | | | | Maximum: Mean + 3¢ (-40°C to 125°C)
Typical: Mean @25°C
36 | ‘ | | | ‘ ‘ | Minimum: Mean - 3¢ (-40°C to 125°C)
. | -
|

IoH (mA)
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THE MICROCHIP WEBSITE

Microchip provides online support via our website at
www.microchip.com. This website is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the website contains the following information:

* Product Support — Data sheets and errata, appli-
cation notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

» General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Micro-
chip sales offices, distributors and factory repre-
sentatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a spec-
ified product family or development tool of interest.

To register, access the Microchip website at
www.microchip.com. Under “Support”, click on “Cus-
tomer Change Notification” and follow the registration
instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

» Local Sales Office

« Field Application Engineer (FAE)

» Technical Support

Customers should contact their distributor, representa-
tive or Field Application Engineer (FAE) for support.
Local sales offices are also available to help custom-
ers. A listing of sales offices and locations is included in
the back of this document.

Technical support is available through the website
at: http://www.microchip.com/support
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NOTES:
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