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PIC16(L)F722/3/4/6/7

1.0 DEVICE OVERVIEW

The PIC16(L)F722/3/4/6/7 devices are covered by this
data sheet. They are available in 28/40/44-pin pack-
ages. Figure 1-1 shows a block diagram of the
PIC16F722/723/726/PIC16LF722/723/726 devices
and Figure 1-2 shows a block diagram of the
PIC16F724/727/PIC16LF724/727 devices. Table 1-1
shows the pinout descriptions.

© 2007-2015 Microchip Technology Inc.
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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: 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.

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

© 2007-2015 Microchip Technology Inc.
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45.3 PIE2 REGISTER

The PIE2 register contains the interrupt enable bits, as
shown in Register 4-3.

Note: Bit PEIE of the INTCON register must be
set to enable any peripheral interrupt.

REGISTER 4-3: PIE2: PERIPHERAL INTERRUPT ENABLE REGISTER 2

U-0 U-0 U-0 U-0 u-0 U-0 U-0 R/W-0

— — — — — — — CCP2IE
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 7-1 Unimplemented: Read as ‘0’
bit 0 CCP2IE: CCP2 Interrupt Enable bit

1 = Enables the CCP2 interrupt
0 = Disables the CCP2 interrupt

DS40001341F-page 46
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TABLE 6-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTB

. . . . . . . ) Value on Value on all
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR R?ezggs
ADCONO — — CHS3 CHS2 CHS1 CHS0 GO/DONE | ADON |--00 0000 |--00 0000
ANSELB — — ANSB5 ANSB4 ANSB3 ANSB2 ANSB1 ANSBO |--11 1111 |--11 1111
APFCON — — — — — — SSSEL | CCP2SEL | ---- --00 | ---- --00
CCP2CON — — DC2B1 DC2BO CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO | --00 0000 | --00 0000
CPSCONO CPSON — — — CPSRNG1 | CPSRNGO | CPSOUT TOXCS | 0--- 0000 | O--- 0000
CPSCON1 — — — — CPSCH3 | CPSCH2 | CPSCH1 | CPSCHO | ---- 0000 | ---- 0000
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000X
10CB 10CB7 10CB6 10CB5 10CB4 10CB3 10CB2 10CB1 10CBO 0000 0000 | 0000 0000
OPTION_REG RBPU | INTEDG ToCS TOSE PSA PS2 PS1 PSO  |1111 1111 |1111 1111
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX XXXX | XXXX XXXX
T1GCON TMR1GE | T1GPOL T1GTM T1GSPM T1GGO/ T1GVAL T1GSS1 T1GSSO | 0000 0x00 | uuuu uxuu
DONE

TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO 1111 1111 | 1111 1111
WPUB WPUB7 WPUBG6 WPUB5 WPUB4 WPUB3 WPUB2 WPUB1 WPUBO 1111 1111 | 1111 1111
Legend: x = unknown, u = unchanged, - = unimplemented locations read as ‘0’. Shaded cells are not used by PORTB.
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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).

© 2007-2015 Microchip Technology Inc.
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8.2 Code Protection

If the code protection bit(s) have not been
programmed, the on-chip program memory can be
read out using ICSP™ for verification purposes.

Note:  The entire Flash program memory will be
erased when the code protection is turned
off. See the “PIC16(L)F72X Memory
Programming Specification” (DS41332)
for more information.

8.3 User ID

Four memory locations (2000h-2003h) are designated
as ID locations where the user can store checksum or
other code identification numbers. These locations are
not accessible during normal execution, but are read-
able and writable during Program/Verify mode. Only
the Least Significant seven bits of the ID locations are
reported when using MPLAB |IDE. See the
“PIC16(L)F72X Memory Programming Specification”
(DS41332) for more information.

© 2007-2015 Microchip Technology Inc. DS40001341F-page 93
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9.0 ANALOG-TO-DIGITAL
CONVERTER (ADC) MODULE

The Analog-to-Digital Converter (ADC) allows
conversion of an analog input signal to a 8-bit binary
representation of that signal. This device uses analog
inputs, which are multiplexed into a single sample and
hold circuit. The output of the sample and hold is
connected to the input of the converter. The converter
generates a 8-hit binary result via successive
approximation and stores the conversion result into the
ADC result register (ADRES). Figure 9-1 shows the
block diagram of the ADC.

The ADC voltage reference is software selectable to be
either internally generated or externally supplied.

The ADC can generate an interrupt upon completion of
a conversion. This interrupt can be used to wake-up the
device from Sleep.

FIGURE 9-1: ADC BLOCK DIAGRAM

AVDD

ADREF = 0x

CHS<3:O>j/

ADREF = llo\
VREF+ ADREF =10 °
ANO E
AN1 0001
AN2 0010
AN3 0011
AN4 0100
AN5 0101
ANG6 0110
AN7 0111
ANS 1000 _ ADC
ANO 1001 GO/DONE ==+
AN10 1010
AN11 1011
AN12 1100 ADON —|
AN13 1101
Reserved 1110 ves =
FVREF 1111

ADRES

DS40001341F-page 94
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12.0 TIMER1 MODULE WITH GATE + Selectable Gate Source Polarity

« Gate Toggle mode
» Gate Single-pulse mode

The Timerl module is a 16-bit timer/counter with the

CONTROL

following features:

16-bit timer/counter register pair (TMR1H:TMR1L)
Programmable internal or external clock source

3-bit prescaler

Dedicated LP oscillator circuit
Synchronous or asynchronous operation
Multiple Timerl gate (count enable) sources

Interrupt on overflow

Wake-up on overflow (external clock,

Asynchronous mode only)

Time base for the Capture/Compare function

Special Event Trigger (with

CCP)

* Gate Value Status

« Gate Event Interrupt

Figure 12-1 is a block diagram of the Timerl module.

FIGURE 12-1: TIMER1 BLOCK DIAGRAM
T1GSS<1:0>
116 {200 T1GSPM
From Timer0 01 T1G IN 0
Overflow - — T1GVAL S 5 Data Bus
Frlslm Trgrrlge'{% 10 Single Pulse 1 RD
ate | Acq. Control Q1— EN T1GCON
From WDT 11
Overflow T1GGO/DONE Interrupt | Set
TMRI1ON TN det TMR1GIF
T1GPOL T1GTM
TMR1GE
Set flag bit
TMRL1IF on
Overflow @)
L TMR1 EN ol= Synchronized
TMR1H TMRIL TICLK clock input
— Q D
1|
TMR1CS<1:0> TISYNG
T10SO/T1CKI Xl_ OUT — :
Cap. Sensing _ 11
T10SC Oscillator Prescaler Synchronize®
1,2,4,8 f
o det
TosI X gy 10 } ,
Fosc T1CKPS<1:0>
Internal — 01
Clock Fosc/2 .
T10SCEN Internal Sleep input
Fosc/4 Clock
o Internal — 00
Clock
T1CKI @ '|>

Note 1: ST Buffer is high speed type when using T1CKI.
2: Timerl register increments on rising edge.
3:  Synchronize does not operate while in Sleep.

DS40001341F-page 108
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14,5 Software Control

The software portion of the capacitive sensing module
is required to determine the change in frequency of the
capacitive sensing oscillator. This is accomplished by
the following:

 Setting a fixed time base to acquire counts on
TimerO or Timerl

« Establishing the nominal frequency for the
capacitive sensing oscillator

« Establishing the reduced frequency for the
capacitive sensing oscillator due to an additional
capacitive load

« Set the frequency threshold

1451  NOMINAL FREQUENCY
(NO CAPACITIVE LOAD)

To determine the nominal frequency of the capacitive
sensing oscillator:

* Remove any extra capacitive load on the selected
CPSx pin

» At the start of the fixed time base, clear the timer
resource

» At the end of the fixed time base save the value in
the timer resource

The value of the timer resource is the number of
oscillations of the capacitive sensing oscillator for the
given time base. The frequency of the capacitive
sensing oscillator is equal to the number of counts on
in the timer divided by the period of the fixed time base.

14.5.2 REDUCED FREQUENCY
(ADDITIONAL CAPACITIVE LOAD)

The extra capacitive load will cause the frequency of the
capacitive sensing oscillator to decrease. To determine
the reduced frequency of the capacitive sensing
oscillator:

» Add a typical capacitive load on the selected
CPSx pin

» Use the same fixed-time base as the nominal
frequency measurement

* At the start of the fixed-time base, clear the timer
resource

* At the end of the fixed-time base save the value in
the timer resource

The value of the timer resource is the number of
oscillations of the capacitive sensing oscillator with an
additional capacitive load. The frequency of the
capacitive sensing oscillator is equal to the number of
counts on in the timer divided by the period of the fixed
time base. This frequency should be less than the
value obtained during the nominal frequency
measurement.

145.3 FREQUENCY THRESHOLD

The frequency threshold should be placed midway
between the value of nominal frequency and the
reduced frequency of the capacitive sensing oscillator.
Refer to Application Note AN1103, Software Handling
for Capacitive Sensing (DS01103) for more detailed
information the software required for capacitive
sensing module.

Note: For more information on general
Capacitive Sensing refer to Application
Notes:

« AN1101, Introduction to Capacitive

Sensing (DS01101)

* AN1102, Layout and Physical Design
Guidelines for Capacitive Sensing
(DS01102).

40001341F-page 124
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15.0 CAPTURE/COMPARE/PWM
(CCP) MODULE

The Capture/Compare/PWM module is a peripheral
which allows the user to time and control different
events. In Capture mode, the peripheral allows the
timing of the duration of an event. The Compare mode
allows the user to trigger an external event when a
predetermined amount of time has expired. The PWM
mode can generate a pulse-width modulated signal of
varying frequency and duty cycle.

The timer resources used by the module are shown in
Table 15-1.

Additional information on CCP modules is available in
the Application Note AN594, Using the CCP Modules
(DS00594).

TABLE 15-1: CCP MODE - TIMER
RESOURCES REQUIRED

CCP Mode

Timer Resource

Capture

Timerl

Compare

Timerl

PWM

Timer2

TABLE 15-2: INTERACTION OF TWO CCP MODULES

CCP1 Mode CCP2 Mode

Interaction

Capture Capture

Same TMR1 time base

Capture Compare

Same TMR1 time base® 2

Compare Compare

Same TMR1 time base® 2

PWM PWM

The PWMs will have the same frequency and update rate (TMR2 interrupt).
The rising edges will be aligned.

PWM Capture None

PWM Compare None

Note 1: If CCP2 is configured as a Special Event Trigger, CCP1 will clear Timerl, affecting the value captured on
the CCP2 pin.
2: If CCP1is in Capture mode and CCP2 is configured as a Special Event Trigger, CCP2 will clear Timer1,
affecting the value captured on the CCP1 pin.

Note: CCPRx and CCPx throughout this
document refer to CCPR1 or CCPR2 and
CCP1 or CCP2, respectively

DS40001341F-page 128
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TABLE 16-2: REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION

. . . . . . . . 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 TMR1GIE | ADIE RCIE TXIE SSPIE | CCP1lIE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
RCREG AUSART Receive Data Register 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
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 Reception.

DS40001341F-page 146 © 2007-2015 Microchip Technology Inc.
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16.3.2.3 AUSART Synchronous Slave
Reception

The operation of the Synchronous Master and Slave
modes is identical (Section 16.3.1.4 “Synchronous
Master Reception”), with the following exceptions:

* Sleep

* CREN bit is always set, therefore the receiver is
never ldle

* SREN bit, which is a “don’t care” in Slave mode

A character may be received while in Sleep mode by
setting the CREN bit prior to entering Sleep. Once the
word is received, the RSR register will transfer the data
to the RCREG register. If the RCIE interrupt enable bit
of the PIE1 register is set, the interrupt generated will
wake the device from Sleep and execute the next
instruction. If the GIE bit is also set, the program will
branch to the interrupt vector.

16.3.2.4 Synchronous Slave Reception
Setup:

1. Set the SYNC and SPEN bits and clear the
CSRC bit.

2. If interrupts are desired, set the RCIE bit of the
PIE1 register and the GIE and PEIE bits of the
INTCON register.

3. If 9-bit reception is desired, set the RX9 bit.

4. Verify address detection is disabled by clearing
the ADDEN bit of the RCSTA register.

5. Setthe CREN bit to enable reception.

6. The RCIF bit of the PIR1 register will be set
when reception is complete. An interrupt will be
generated if the RCIE bit of the PIE1 register
was set.

7. If 9-bit mode is enabled, retrieve the Most
Significant bit from the RX9D bit of the RCSTA
register.

8. Retrieve the eight Least Significant bits from the
receive FIFO by reading the RCREG register.

9. If an overrun error occurs, clear the error by
either clearing the CREN bit of the RCSTA
register.

TABLE 16-9: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE RECEPTION

. . . . . . . . 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 TMR1GIE ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
PIR1 TMR1GIF ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
RCREG AUSART Receive Data Register 0000 0000 | 0000 0000
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000X | 0000 000X
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111
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 Synchronous Slave Reception.

© 2007-2015 Microchip Technology Inc.
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1°C SLAVE MODE TIMING (TRANSMISSION 10-BIT ADDRESS)

FIGURE 17-13:
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18.0 PROGRAM MEMORY READ

The Flash program memory is readable during normal
operation over the full Vbp range of the device. To read
data from Program Memory, five Special Function
Registers (SFRs) are used:

« PMCON1

* PMDATL

* PMDATH

 PMADRL

* PMADRH

EXAMPLE 18-1: PROGRAM MEMORY READ

The value written to the PMADRH:PMADRL register
pair determines which program memory location is
read. The read operation will be initiated by setting the
RD bit of the PMCONL1 register. The program memory
flash controller takes two instructions to complete the
read, causing the second instruction after the setting
the RD bit will be ignored. To avoid conflict with
program execution, it is recommended that the two
instructions following the setting of the RD bit are NOP.
When the read completes, the result is placed in the
PMDATLH:PMDATL  register pair. Refer to
Example 18-1 for sample code.

Note:  Code-protect does not effect the CPU
from performing a read operation on the
program memory. For more information,
refer to Section 8.2 “Code Protection”.

BANKSEL PMADRL :
MOVF MS_PROG_ADDR, W,

BANKSEL PNMDATL
MOVF PMDATL, W

MOVWF LOWPMBYTE
MOVF PMDATH, W
MOVWF H GHPMBYTE ;

MOVWF PMADRH ; M5 Byte of Program Address to read
MOVF LS_PROG ADDR, W
MOVWF PMADRL ;LS Byte of Program Address to read
BANKSEL PMCON1 ;
=3 BSF PMCON1, RD ;Initiate Read
= C
ER NOP
&g)‘; NOP ;Any instructions here are ignored as program

;menory is read in second cycle after BSF
;W= LS Byte of Program Menory Read

;W= MS Byte of Program Menory Read

© 2007-2015 Microchip Technology Inc.
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23.6  Timing Parameter Symbology

The timing parameter symbols have been created with
one of the following formats:

1. TppS2ppS

2. TppS

T
F Frequency T Time
Lowercase letters (pp) and their meanings:

pp
cc CCP1 osc 0OSC1
ck CLKOUT rd RD
cs [ w RD or WR
di SDI sc SCK
do SDO ss SS
dt Data in t0 TOCKI
io I/0 PORT t1 T1CKI
mc MCLR wr WR
Uppercase letters and their meanings:

S
F Fall P Period
H High R Rise
I Invalid (High-impedance) \% Valid
L Low z High-impedance

FIGURE 23-2: LOAD CONDITIONS

Load Condition

Pin ]T cL
Vss

Legend: CL =50 pF for all pins, 15 pF for
OSC2 output
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FIGURE 23-12: PIC16F722/3/4/6/7 A/ID CONVERSION TIMING (NORMAL MODE)

BSF ADCOND, GOX
AD134 —», <~—— (Tosc/2®)

, AD131 !
QJL . : :l
T —='AD130'~— Lo
AD CLK Lo

AID Data ><7><6><5><222><3X2X1X0X

C (( .
ADRES o OLD_DATA § § X NEW_DATA
ADIF (¢ ] 1Ty
(C '
GO . )) DONE
; Sampling Stopped
Sample -M» S S

Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This allows the
SLEEP instruction to be executed.

FIGURE 23-13: PIC16F722/3/4/6/7 A/ID CONVERSION TIMING (SLEEP MODE)

BSF ADCONO, GOX

AD134 —' '<— (Tosc/2 + Tey®) — '=——1Tey
. AD131 Lo
Q4

—~!AD130~— a
B 0 5.0 &0 €1/ &3 &3 £» &>
' >E< NIEW_DATA
AoF : E "I: §<—1TCY
o — ] o
Sample ~ AD132 | Sampling Stopped o

))

ADRES o OLD_DATA

[N e N N N
T N N R

Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This allows the
SLEEP instruction to be executed.
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FIGURE 23-14: USART SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING

ck____ N
—» '«—USI21—» ' '=— USI121 =
oT D Ded
— ' <«— US120 —, =«— US122
Note: Refer to Figure .23-2 for load conditions.
TABLE 23-9: USART SYNCHRONOUS TRANSMISSION REQUIREMENTS
Standard Operating Conditions (unless otherwise stated)
Operating Temperature -40°C < TA<+125°C
P?\:zm' Symbol Characteristic Min. Max. Units Conditions
US120 | TckH2DTV | SYNC XMIT (Master and Slave) 3.0-5.5V — 80 ns
Clock hlgh to data-out valid 1.8-5.5V . 100 ns
US121 | TCKRF Clock out rise time and fall time 3.0-5.5V — 45 ns
(Master mode) 1.8-5.5V _ 50 ns
US122 | TDTRF Data-out rise time and fall time 3.0-5.5V — 45 ns
1.8-5.5V — 50 ns
FIGURE 23-15: USART SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING
CK m
. US125 .
- .
ot d - X
l+——US126——»
Note: Refer to Figure 23-2 for load conditions.
TABLE 23-10: USART SYNCHRONOUS RECEIVE REQUIREMENTS
Standard Operating Conditions (unless otherwise stated)
Operating Temperature -40°C < TA < +125°C
Pa’\rlzlm. Symbol Characteristic Min. Max. | Units Conditions
US125 | ToTV2cKL | SYNC RCV (Master and Slave)
Data-hold before CK { (DT hold time) 10 — ns
US126 | TckL2DTL | Data-hold after CK 4 (DT hold time) 15 — ns
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FIGURE 24-33: PIC16F722/3/4/6/7 BOR IPD vs. VDD, VCAP = 0.1 pF

70T T T T
Typical: Statistical Mean @25°C \ |
I | Maximum: Mean (Worst-Case Temp) + 3¢ ‘ 0
60 | (4o°cto128%) [ — — — — '/ — — = — = — — — — —
i \ \ \ |
| Max. 125°C
sol - . Lo l_ \ — ]
ol - - — L - L
z r | | | . Max. 85°C
=
[a) r / ‘ ‘ |
L 3 - — = - - - - - - - ]
i \ | \ |
i | | i | Typ. 25°C
00— — =" -" - — - — —"\@—— — — — —— — — — — 0 — — — — — -
i T | \ Hl
; | | | |
wr——— - | I - = - — — = |—— — — = o T T T T
i \ \ \ |
ol ! ! ! !
2V 3V 3.6V 5V 5.5V
VDD (V)
FIGURE 24-34: PIC16LF722/3/4/6/7 BOR IPD vs. VDD
30 T T T
Typical: Statistical Mean @25°C | ‘
Maximum: Mean (Worst-Case Temp) + 3¢ | ‘
25 || (-40°Cto 125°C) ,77|7iiiiiir iiiiiii
I
\ | \ Max. 125°C
20t — — — — — L L
\ | \
_ | | |
15— — — — — — 4 - === —-— |- — —— — = F——————-
2 | | |
‘ | Max. 85°C
. \
0y — — - - = — — — — - — - — — — — — — — — — — — —
\ | \
‘ | i Typ. 25°C
T
S R R T
\ | \
\ | \
0 | | |
2V 2.5V 3V 3.6V
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1.8V

VoL vs. loL OVER TEMPERATURE, VDD

FIGURE 24-57:

Maximum: Mean + 3c (-40°C to 125°C)

Typical: Mean @25°C

12

(A) 10N

loL (mA)

PIC16F722/3/4/6/7 PWRT PERIOD

FIGURE 24-58:

105
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44-Lead Plastic Quad Flat, No Lead Package (ML) —

8x8 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
| c1 |
| w |
I I
+—-o380000000004 .
mm
1 C1—
1 C 11—
1 1
C2 1 1 — G
1 11
o —
1 1
1 1
- [
1
—-F0000000000—_
xt = |-
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN | NOM [ MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 6.80
Optional Center Pad Length T2 6.80
Contact Pad Spacing C1 8.00
Contact Pad Spacing C2 8.00
Contact Pad Width (X44) X1 0.35
Contact Pad Length (X44) Y1 0.80
Distance Between Pads G 0.25
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2103A
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