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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,
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PIC16(L)F722A/723A

TABLE 1: 28-PIN SPDIP/SOIC/SSOP/QFN/UQFN SUMMARY (PIC16(L)F722A/723A)
lfe} SOIC,’ l?('g:IIZ\IN A/D Cap Sensor Timers CCP AUSART SSP Interrupt | Pull Up Basic
SSOP
RAO 2 27 ANO — — — — Ss® — — veap®
RA1 3 28 AN1 — — — — — — — —
RA2 4 1 AN2 — — — — — — — —
RA3 5 2 ANB3/VREF — — — — — — — —
RA4 6 3 — CPS6 TOCKI — — — — — —
RA5 7 4 AN4 CPS7 — — — S8 — — veap®
RA6 10 7 — — — — — — — — | osc2/cLKOUT/VCARP™
RA7 9 6 — — — — — — — — OSC1/CLKIN
RBO 21 18 AN12 CPS0 — — — — IOC/INT Y —
RB1 22 19 AN10 CPS1 — — — — I0C Y —
RB2 23 20 AN8 CPS2 — — — — 10C Y —
RB3 24 21 AN9 CPs3 — ccp2® — — ol Y —
RB4 25 22 AN11 CPS4 — — — — 10C Y —
RB5 26 23 AN13 CPS5 T1G — — — 10C Y —
RB6 27 24 — — — — — — 10C Y ICSPCLK/ICDCLK
RB7 28 25 — — — — — — 10C Y ICSPDAT/ICDDAT
RCO 11 8 — — T10SO/T1CKI — — — — — —
RC1 12 9 — — T108I ccp2® — — — — —
RC2 13 10 — — — CCP1 — — — — —
RC3 14 11 — — — — — SCK/SCL — — —
RC4 15 12 — — — — SDI/SDA — — —
RC5 16 13 — — — — — SDO — — —
RC6 17 14 — — — — TX/ICK — — — —
RC7 18 15 — — — — RX/DT — — — —
RE3 1 26 — — — — — — — Y@ MCLR/VPP
— 20 17 — — — — — — — — VDD
— 8,19 5,16 — — — — — — — — Vss
Note Pull up enabled only with external MCLR configuration.

1
2: RC1 is the default pin location for CCP2. RB3 may be selected by changing the CCP2SEL bit in the APFCON register.
3: RAS is the default pin location for SS. RAO may be selected by changing the SSSEL bit in the APFCON register.

4: PIC16F722A/723A devices only.

Note:  The PIC16F722A/723A devices have an internal low dropout voltage regulator. An external capacitor must
be connected to one of the available Vcap pins to stabilize the regulator. For more information, see
Section 5.0 “Low Dropout (LDO) Voltage Regulator”. The PIC16LF722A/723A devices do not have the
voltage regulator and therefore no external capacitor is required.
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PIC16(L)F722A/723A

FIGURE 2-3: PIC16(L)F722A SPECIAL FUNCTION REGISTERS
File Address
Indirect addr.®) |00h Indirect addr.()  [80h Indirect addr.() |100h Indirect addr.() |180h
TMRO 01h OPTION 81h TMRO 101h OPTION 181h
PCL 02h PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h 105h ANSELA 185h
PORTB 06h TRISB 86h 106h ANSELB 186h
PORTC 07h TRISC 87h 107h 187h
08h 88h CPSCONO 108h 188h
PORTE 0%h TRISE 89h CPSCON1 109h 189h
PCLATH 0Ah PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 8Ch PMDATL 10Ch PMCON1 18Ch
PIR2 0Dh PIE2 8Dh PMADRL 10Dh Reserved 18Dh
TMRI1L OEh PCON 8Eh PMDATH 10Eh Reserved 18Eh
TMR1H OFh T1GCON 8Fh PMADRH 10Fh Reserved 18Fh
T1CON 10h OSCCON 90h 110h 190h
TMR2 11h OSCTUNE 91h 111h 191h
T2CON 12h PR2 92h 112h 192h
SSPBUF 13h SSPADD/SSPMSK|93h 113h 193h
SSPCON 14h SSPSTAT 94h 114h 194h
CCPR1L 15h WPUB 95h 115h 195h
CCPR1H 16h 10CB 96h 116h 196h
CCP1CON 17h 97h 117h 197h
RCSTA 18h TXSTA 98h 118h 198h
TXREG 19h SPBRG 9%h 119h 199h
RCREG 1Ah 9Ah 11Ah 19Ah
CCPR2L 1Bh 9Bh 11Bh 19Bh
CCPR2H 1Ch APFCON 9Ch 11Ch 19Ch
CCP2CON 1Dh FVRCON 9Dh 11Dh 19Dh
ADRES 1Eh 9Eh 11Eh 19Eh
ADCONO 1Fh ADCON1 9Fh 11Fh 19Fh
20h AOh 120h 1A0h
General
Purpose
Register
32 Bytes
General
Purpose BFh
Register COh
96 Bytes EFh 16Fh 1EFh
FOh 170h 1FOh
Accesses Accesses Accesses
70h-7Fh 70h-7Fh 70h-7Fh
7Fh FFh 17Fh 1FFh
Bank O Bank 1 Bank 2 Bank 3
Legend: = Unimplemented data memory locations, read as ‘0.

* = Not a physical register.
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PIC16(L)F722A/723A

2223 PCON Register

The Power Control (PCON) register contains flag bits
(refer to Table 3-2) to differentiate between a:

« Power-on Reset (POR)

« Brown-out Reset (BOR)

« Watchdog Timer Reset (WDT)

» External MCLR Reset

The PCON register also controls the software enable of
the BOR.

The PCON register bits are shown in Register 2-3.

REGISTER 2-3: PCON: POWER CONTROL REGISTER

u-0 u-0 u-0 u-0 u-0 u-0 RIW-q RIW-q
— — — — — — POR BOR
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 7-2 Unimplemented: Read as ‘0’
bit 1 POR: Power-on Reset Status bit

1 = No Power-on Reset occurred
0 = A Power-on Reset occurred (must be set in software after a Power-on Reset occurs)

bit 0 BOR: Brown-out Reset Status bit

1 = No Brown-out Reset occurred
0 = A Brown-out Reset occurred (must be set in software after a Power-on Reset or Brown-out Reset
occurs)

Note 1. Set BOREN<1:0> =01 in the Configuration Word register for this bit to control the BOR.

DS40001417C-page 20 © 2010-2016 Microchip Technology Inc.



PIC16(L)F722A/723A

FIGURE 3-4: TIME-OUT SEQUENCE ON POWER-UP (DELAYED MCLR): CASE 1
VDD —/
MCLR —
Internal POR |_|

PWRT Time-out

OST Time-out

Internal Reset

TPWRT:

o TOST—>

PWRT Time-out

OST Time-out

Internal Reset

TPWRT

FIGURE 3-5: TIME-OUT SEQUENCE ON POWER-UP (DELAYED MCLR): CASE 2
VDD —/ :
MCLR - 1
Internal POR H

j-—TOST—>:

I

PWRT Time-out

OST Time-out

Internal Reset

TPWRT

FIGURE 3-6: TIME-OUT SEQUENCE ON POWER-UP (MCLR WITH VDD): CASE 3
VDD —/
MCLR .
Internal POR ﬂ

e TOST-+
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PIC16(L)F722A/723A

45.2 PIE1 REGISTER

The PIE1 register contains the interrupt enable bits, as Note: Bit PEIE of the INTCON register must be
shown in Register 4-2. set to enable any peripheral interrupt.

REGISTER 4-2: PIE1l: PERIPHERAL INTERRUPT ENABLE REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TMR1GIE ADIE RCIE TXIE SSPIE CCPlIE TMR2IE TMR1IE
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’ = Bitis cleared X = Bit is unknown
bit 7 TMR1GIE: Timerl Gate Interrupt Enable bit

1 = Enable the Timerl gate acquisition complete interrupt
0 = Disable the Timerl gate acquisition complete interrupt
bit 6 ADIE: A/D Converter (ADC) Interrupt Enable bit
1 = Enables the ADC interrupt
0 = Disables the ADC interrupt
bit 5 RCIE: USART Receive Interrupt Enable bit

1 = Enables the USART receive interrupt
0 = Disables the USART receive interrupt

bit 4 TXIE: USART Transmit Interrupt Enable bit

1 = Enables the USART transmit interrupt
0 = Disables the USART transmit interrupt

bit 3 SSPIE: Synchronous Serial Port (SSP) Interrupt Enable bit
1 = Enables the SSP interrupt
0 = Disables the SSP interrupt
bit 2 CCPL1IE: CCP1 Interrupt Enable bit
1 = Enables the CCP1 interrupt
0 = Disables the CCP1 interrupt
bit 1 TMR2IE: TMR2 to PR2 Match Interrupt Enable bit

1 = Enables the Timer2 to PR2 match interrupt
0 = Disables the Timer2 to PR2 match interrupt

bit 0 TMR1IE: Timerl Overflow Interrupt Enable bit

1 = Enables the Timerl overflow interrupt
0 = Disables the Timerl overflow interrupt

© 2010-2016 Microchip Technology Inc. DS40001417C-page 37



PIC16(L)F722A/723A

6.2.1 ANSELA REGISTER

The ANSELA register (Register 6-4) is used to
configure the Input mode of an I/O pin to analog.
Setting the appropriate ANSELA bit high will cause all
digital reads on the pin to be read as ‘0’ and allow
analog functions on the pin to operate correctly.

The state of the ANSELA bits has no affect on digital
output functions. A pin with TRIS clear and ANSEL set
will still operate as a digital output, but the Input mode
will be analog. This can cause unexpected behavior
when executing read-modify-write instructions on the
affected port.

REGISTER 6-4: ANSELA: PORTA ANALOG SELECT REGISTER

uU-0 uU-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

— — ANSA5 ANSA4 ANSA3 ANSA2 ANSA1 ANSAO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 ANSA<5:0>: Analog Select between Analog or Digital Function on pins RA<5:0>, respectively

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

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.

DS40001417C-page 44
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PIC16(L)F722A/723A

FIGURE 6-2: RA<3:1> BLOCK DIAGRAM
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PIC16(L)F722A/723A

11.1.3 SOFTWARE PROGRAMMABLE
PRESCALER

A single software programmable prescaler is available
for use with either TimerO or the Watchdog Timer
(WDT), but not both simultaneously. The prescaler
assignment is controlled by the PSA bit of the OPTION
register. To assign the prescaler to Timer0, the PSA bit
must be cleared to a ‘0’.

There are eight prescaler options for the TimerO mod-
ule ranging from 1:2 to 1:256. The pres ca le values are
selectable via the PS<2:0> bits of the OPTION register.
In order to have a 1:1 prescaler value for the TimerO
module, the prescaler must be assigned to the WDT
module.

The prescaler is not readable or writable. When
assigned to the Timer0 module, all instructions writing to
the TMRO register will clear the prescaler.

Note:  When the prescaler is assigned to WDT, a
CLRWDT instruction will clear the prescaler
along with the WDT.

11.1.4 TIMERO INTERRUPT

Timer0 will generate an interrupt when the TMRO
register overflows from PH to 00h. The TOIF interrupt
flag bit of the INTCON register is set every time the
TMRO register overflows, regardless of whether or not
the TimerO interrupt is enabled. The TOIF bit can only
be cleared in software. The TimerO interrupt enable is
the TOIE bit of the INTCON register.

Note:  The TimerO interrupt cannot wake the
processor from Sleep since the timer is
frozen during Sleep.

11.15 8-BIT COUNTER MODE
SYNCHRONIZATION

When in 8-Bit Counter mode, the incrementing edge on
the TOCKI pin must be synchronized to the instruction
clock. Synchronization can be accomplished by
sampling the prescaler output on the Q2 and Q4 cycles
of the instruction clock. The high and low periods of the
external clocking source must meet the timing
requirements as shown in Section 23.0 “Electrical
Specifications”.

DS40001417C-page 92
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PIC16(L)F722A/723A

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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PIC16(L)F722A/723A

16.3.1.4 Synchronous Master Reception

Data is received at the RX/DT pin. The RX/DT pin
output driver is automatically disabled when the
AUSART is configured for synchronous master receive
operation.

In Synchronous mode, reception is enabled by setting
either the Single Receive Enable bit (SREN of the
RCSTA register) or the Continuous Receive Enable bit
(CREN of the RCSTA register).

When SREN is set and CREN is clear, only as many
clock cycles are generated as there are data bits in a
single character. The SREN bit is automatically cleared
at the completion of one character. When CREN is set,
clocks are continuously generated untii CREN is
cleared. If CREN is cleared in the middle of a character
the CK clock stops immediately and the partial
character is discarded. If SREN and CREN are both
set, then SREN is cleared at the completion of the first
character and CREN takes precedence.

To initiate reception, set either SREN or CREN. Data is
sampled at the RX/DT pin on the trailing edge of the
TX/CK clock pin and is shifted into the Receive Shift
Register (RSR). When a complete character is
received into the RSR, the RCIF bit of the PIR1 register
is set and the character is automatically transferred to
the two character receive FIFO. The Least Significant
eight bits of the top character in the receive FIFO are
available in RCREG. The RCIF bit remains set as long
as there are un-read characters in the receive FIFO.

16.3.1.5 Slave Clock

Synchronous data transfers use a separate clock line,
which is synchronous with the data. A device configured
as a slave receives the clock on the TX/CK line. The TX/
CK pin output driver is automatically disabled when the
device is configured for synchronous slave transmit or
receive operation. Serial data bits change on the leading
edge to ensure they are valid at the trailing edge of each
clock. One data bit is transferred for each clock cycle.
Only as many clock cycles should be received as there
are data bits.

16.3.1.6 Receive Overrun Error

The receive FIFO buffer can hold two characters. An
overrun error will be generated if a third character, in its
entirety, is received before RCREG is read to access
the FIFO. When this happens the OERR bit of the
RCSTA register is set. Previous data in the FIFO will
not be overwritten. The two characters in the FIFO
buffer can be read, however, no additional characters
will be received until the error is cleared. The OERR bit
can only be cleared by clearing the overrun condition.
If the overrun error occurred when the SREN bit is set
and CREN is clear then the error is cleared by reading
RCREG. If the overrun occurred when the CREN bit is
set then the error condition is cleared by either clearing
the CREN bit of the RCSTA register.

16.3.1.7 Receiving 9-bit Characters

The AUSART supports 9-bit character reception. When
the RX9 bit of the RCSTA register is set, the AUSART
will shift nine bits into the RSR for each character
received. The RX9D bit of the RCSTA register is the
ninth, and Most Significant, data bit of the top unread
character in the receive FIFO. When reading 9-bit data
from the receive FIFO buffer, the RX9D data bit must
be read before reading the eight Least Significant bits
from the RCREG.

Address detection in Synchronous modes is not
supported, therefore the ADDEN bit of the RCSTA
register must be cleared.

16.3.1.8 Synchronous Master Reception
Setup:

1. Initialize the SPBRG register for the appropriate
baud rate. Set or clear the BRGH bit, as
required, to achieve the desired baud rate.

2. Enable the synchronous master serial port by
setting bits SYNC, SPEN and CSRC.

3. Ensure bits CREN and SREN are clear.

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

5. If 9-bit reception is desired, set bit RX9.

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

7. Start reception by setting the SREN bit or for
continuous reception, set the CREN bit.

8. Interrupt flag bit RCIF of the PIR1 register will be
set when reception of a character is complete.
An interrupt will be generated if the RCIE
interrupt enable bit of the PIE1 register was set.

9. Read the RCSTA register to get the ninth bit (if
enabled) and determine if any error occurred
during reception.

10. Read the 8-bit received data by reading the
RCREG register.

11. If an overrun error occurs, clear the error by
either clearing the CREN bit of the RCSTA
register or by clearing the SPEN bit, which
resets the AUSART.

DS40001417C-page 140
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PIC16(L)F722A/723A

TABLE 17-1: SUMMARY OF REGISTERS ASSOCIATED WITH SPI OPERATION
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito |Redister
on Page
ANSELA — — ANSAS5S ANSA4 ANSA3 ANSA2 ANSA1 ANSAO 44
APFCON — — — — — — SSSEL | CCP2SEL 42
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 36
PIE1 TMR1GIE ADIE RCIE TXIE SSPIE CCPlIE | TMR2IE | TMRI1IE 37
PIR1 TMR1GIF ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF TMR1IF 39
PR2 Timer2 Period Register 106
SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register 147
SSPCON WCOL SSPOV SSPEN CKP SSPM3 SSPM2 SSPM1 SSPMO 152
SSPSTAT | SMP CKE D/A P S R/W UA BF 153
TRISA TRISA7 TRISA6 TRISAS TRISA4 TRISA3 TRISA2 TRISA1 TRISAO 43
TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 | TRISC2 | TRISC1 TRISCO 62
T2CON — TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON | T2CKPS1 | T2CKPSO 107
Legend: x =unknown, u = unchanged, — = unimplemented, read as ‘0’. Shaded cells are not used by the SSP in
SPI mode.

DS40001417C-page 154
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23.5 Thermal Considerations

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +125°C
Pilrgm Sym. Characteristic Typ. Units Conditions
THO1 03A Thermal Resistance Junction to Ambient 60.0 °C/W  |28-pin SPDIP package
69.7 °C/W  |28-pin SOIC package
71.0 °C/W  |28-pin SSOP package
52.5 °C/W  [28-pin UQFN 4x4mm package
30.0 °C/IW  [28-pin QFN 6x6mm package
THO2 0JC Thermal Resistance Junction to Case 29.0 °C/W  |28-pin SPDIP package
18.9 °C/W  |28-pin SOIC package
24.0 °C/W  [28-pin SSOP package
16.7 °C/W  [28-pin UQFN 4x4mm package
5.0 °C/W  [28-pin QFN 6x6mm package
THO3 TivAax  [Maximum Junction Temperature 150 °C
THO4 PD Power Dissipation — W PD = PINTERNAL + Pi/o
THO5 PINTERNAL |Internal Power Dissipation — W PINTERNAL = IpD x VD)
THO6 Pi/o 1/0 Power Dissipation — W Pi/o =X (loL * VoL) + £ (loH * (VDD - VOH))
THO7 PDER Derated Power — W PDER = PDMAX (TJ - TA)/GJA(Z)

Note 1: IDD is current to run the chip alone without driving any load on the output pins.
2: TA = Ambient Temperature
3: TJ=Junction Temperature

© 2010-2016 Microchip Technology Inc. DS40001417C-page 195
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FIGURE 23-14:

USART SYNCHRONOUS TRANSMISSION (MASTER/SLAVE) TIMING

o« A N

= '«—USI2l—» ' '=— US121

b X

DT
— ' <«— 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
Pa’\:;\m. Symbol Characteristic Min. Max. Units | Conditions
US120 | TckH2DTV | SYNC XMIT (Master and Slave) 3.0-5.5V — 80 ns
Clock high to data-out valid 1.8-5.5V _ 100 ns
US121 | TCKRF Clock out rise time and fall time 3.0-5.5vV — 45 ns
(Master mode) 1.8-5.5V — 50 ns
US122 | TDTRF Data-out rise time and fall time 3.0-5.5vV — 45 ns
1.8-5.5vV — 50 ns
FIGURE 23-15: USART SYNCHRONOUS RECEIVE (MASTER/SLAVE) TIMING
CK
. US125 .
e —— )
DT ><_ ' j><

Note: Refer

~——US126——>

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 | TckL2pTL | Data-hold after CK 4 (DT hold time) 15 — ns

© 2010-2016 Microchip Technology Inc. DS40001417C-page 207



PIC16(L)F722A/723A

FIGURE 24-30: PIC16LF722A/723A TYPICAL BASE IPD vs. VDD
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FIGURE 24-31: PIC16F722A/723A FIXED VOLTAGE REFERENCE 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
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FIGURE 24-49: TTL INPUT THRESHOLD ViN vs. VDD OVER TEMPERATURE
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25.1 Package Marking Information (Continued)

28-Lead SOIC (7.50 mm) Example
LOOOO000000000  O00000000000Ma
XXXXXXXXAXXXXXXXXXXXX PIC16F722A -1/SO(e3
XXX XX XXXX ﬁ\ 0810017
XXXXXXXXXXXXXXXXXXXX
o R YYWWNNN o

IR R R RN R RN RN RN IR RN

28-Lead SSOP (5.30 mm) Example
LT (LT
XRXXXXXXXXXXX PIC16F722A
XXXXXKXXXXXXX -1/SS @3
O Q YYWWNNN O Q> 0810017

(i I

Legend: XX..X Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
WWwW Week code (week of January 1 is week ‘01’)
NNN  Alphanumeric traceability code
@ Pb-free JEDEC designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC® designator (@)
can be found on the outer packaging for this package.

Note: Inthe event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information.

*  Standard PICmicro® device marking consists of Microchip part number, year code, week code and
traceability code. For PICmicro device marking beyond this, certain price adders apply. Please check
with your Microchip Sales Office. For QTP devices, any special marking adders are included in QTP
price.
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28-Lead Plastic Quad Flat, No Lead Package (ML) — 6x6 mm Body [QFN]
with 0.55 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

EXPOSED

| PAD

|

|

| :
B V777N B2~

007

S

A é

Lo/ % y 1 1

v )S<

\ N

NOTE 1 S N
TOP VIEW BOTTOM VIEW

2:»’«

A1
Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 3.65 3.70 4.20
Overall Length D 6.00 BSC
Exposed Pad Length D2 3.65 3.70 4.20
Contact Width b 0.23 0.30 0.35
Contact Length L 0.50 0.55 0.70
Contact-to-Exposed Pad K 0.20 - —

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-105B
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PIC16F723A, PIC16LF723A

PART NO. xq® X XX XXX
'|' —|— Examples:
Device Tape and Reel Temperature Package Pattern a) PIC16F722A-E/SP 301 = Extended
Option Range Temp., SPDIP package, QTP pattern
#301
b) PIC16F722A-1/SO = Industrial Temp.,
Device: PIC16F722A, PIC16LF722A

Tape and Reel Blank= Standard packaging (tube or tray)

Option: T = Tape and Reel®
Temperature | = -40°C to+85°C (Industrial)
Range: E = -40°C to+125°C (Extended)
Package: MV = UQFN
ML = QFN
SO = SoIC
SP = SPDIP
SS = SSOP
Pattern: 3-Digit Pattern Code for QTP (blank otherwise)

SOIC package

Note 1: Tape and Reel identifier only
appears in the catalog part number
description. This identifier is used for
ordering purposes and is not printed
on the device package. Check with
your Microchip Sales Office for
package availability with the Tape
and Reel option.
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NOTES:
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