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

TABLE 2: 40/44-PIN PDIP/TQFP/QFN SUMMARY (PIC16F724/727/PIC16LF724/727)

110 AISDTIIDH ﬁglpz'g Aé-'f’\iln A/D Secr?spor Timers | CCP | AUSART sSSP Interrupt | Pull-Up Basic
RAO 2 19 19 ANO = = = = ss@) = = veap®)
RA1 3 20 20 AN1 — — — — — — — —
RA2 4 21 21 AN2 = = = = = = = =
RA3 5 22 22 AN3/VREF — — — — — — — —
RA4 6 23 23 = CPS6 | TOCKI = = = = = =
RA5 7 24 24 AN4 CcPS7 — — — ss@ — — veap®
RA6 14 31 33 = = = = = = = — | osc2/cLKoUT/VGap®)
RA7 13 30 32 — — — — — — — — OSC1/CLKIN
RBO | 33 8 9 AN12 | CPSO = = = = IOC/INT Y =
RB1 34 9 10 AN1O | CPS1 — — — — IoC Y —
RB2 35 10 1 ANS8 CPS2 = = = = [ole} Y =
RB3 36 1 12 AN9 CPS3 — | ccp2® — — 10C % —
RB4 | 37 14 14 AN11 | CPS4 = = = = 10C Y =
RB5 38 15 15 AN13 | CPS5 | TIG — — — 10C Y —
RB6 39 16 16 = = = = = = 10C Y ICSPCLK/ICDCLK
RB7 | 40 17 17 — — — — — — 1oC Y ICSPDAT/ICDDAT
RCO 15 32 34 = — |Twosor| — — — — — —

T1CKI

RC1 16 35 35 — — Ti0sI | ccp2@ — — — — —
RC2 17 36 36 = = = ccP1 = = = = =
RC3 18 37 37 — — — — — SCK/SCL — — —
RC4 | 23 42 42 = = = = SDI/SDA = = =
RC5 | 24 43 43 — — — — SDO — — —
RC6 | 25 44 44 = = = = TX/CK = = = =
RC7 | 26 1 1 — — — — RX/DT — — — —
RDO 19 38 38 — CPS8 — — — — — — —
RD1 | 20 39 39 — CPS9 — — — — — — —
RD2 | 21 40 40 = CPS10 — — — — — — —
RD3 | 22 a1 a1 — CPS11 — — — — — — —
RD4 | 27 2 2 = CPS12 = = = = = = =
RD5 28 3 3 — CPS13 — — — — — — —
RD6 | 29 4 4 = CPS14 = = = = = = =
RD7 | 30 5 5 — CPS15 — — — — — — —
REO 8 25 25 AN5 = = = = = = = =
RE1 9 26 26 AN6 — — — — — — — —
RE2 10 27 27 AN7 = = = = = = = =
RE3 1 18 18 — — — — — — — y® MCLR/VPP

— | 132 | 728 |7828 = = = = = = = = VDD

— | 1213 | 629 |6,30,31 — — — — — — — — 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: RAS5 is the default pin location for SS. RAO may be selected by changing the SSSEL bit in the APFCON register.

4: PIC16F722/3/4/6/7 devices only.

Note:  The PIC16F722/3/4/6/7 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 PIC16LF722/3/4/6/7 devices do not have the
voltage regulator and therefore no external capacitor is required.
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PIC16(L)F722/3/4/6/7

FIGURE 1-2: PIC16F724/727/PIC16LF724/727 BLOCK DIAGRAM
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Note  1: PIC16F724/727 only.
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PIC16(L)F722/3/4/6/7

FIGURE 6-1: BLOCK DIAGRAM OF RAO
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FIGURE 6-13: BLOCK DIAGRAM OF RCO
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FIGURE 6-14: BLOCK DIAGRAM OF RC1
s
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Note 1: CCP2 inputis controlled by CCP2SEL in the APFCON register.
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FIGURE 6-22: BLOCK DIAGRAM OF RE<2:0>
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Note: RE<2:0> are not implemented on PIC16F722/723/726/PIC16LF722/723/726.

FIGURE 6-23: BLOCK DIAGRAM OF RE3
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TABLE 9-1:  ADC CLOCK PERIOD (TAD) Vs. DEVICE OPERATING FREQUENCIES
ADC Clock Period (TAD) Device Frequency (Fosc)
ADC

Clock Source | ADCS<2:0> 20 MHz 16 MHz 8 MHz 4 MHz 1 MHz
Fosc/2 000 100 ns® 125 ns® 250 ns® 500 ns® 2.0 us
Fosc/4 100 200 ns@ 250 ns@ 500 ns@ 1.0 ps 4.0 ps
Fosc/8 001 400 ns@ 0.5 us® 1.0 ps 2.0 us 8.0 us®
Fosc/16 101 800 ns 1.0 ps 2.0 us 4.0 us 16.0 ps®
Fosc/32 010 1.6 us 2.0 us 4.0 us 8.0 us® 32.0 ps®
Fosc/64 110 3.2 us 4.0 us 8.0 us® 16.0 ps® 64.0 ps®
FRC x11 1.0-6.0 ust¥ | 1.0-6.0 pst4 | 1.0-6.0 ps™4 | 1.0-6.0 ps@4 | 1.0-6.0 ps@*
Legend: Shaded cells are outside of recommended range.

Note 1:

The FRc source has a typical TAD time of 1.6 us for VDD.

2.  These values violate the minimum required TAD time.
3:  For faster conversion times, the selection of another clock source is recommended.

4:  When the device frequency is greater than 1 MHz, the FRc clock source is only recommended if the
conversion will be performed during Sleep.

FIGURE 9-2: ANALOG-TO-DIGITAL CONVERSION TaD CYCLES
Tcy to TAD
. T1ADO TAD1 : TAD2 : TAD3 _ TAD4 TADS : TAD6 , TAD7 _ TAD8  TAD9
T b7 b6 b5 b4 b3 b2 bl bo

Conversion Starts

Holding Capacitor is Disconnected from Analog Input (typically 100 ns)

Set GO/DONE bit

ADRES register is loaded,
GO/DONE bit is cleared,

ADIF bit is set,
Holding capacitor is connected to analog input
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PIC16(L)F722/3/4/6/7

16.1.1.4 TSR Status

The TRMT bhit of the TXSTA register indicates the
status of the TSR register. This is a read-only bit. The
TRMT bit is set when the TSR register is empty and is
cleared when a character is transferred to the TSR
register from the TXREG. The TRMT bit remains clear
until all bits have been shifted out of the TSR register.
No interrupt logic is tied to this bit, so the user has to
poll this bit to determine the TSR status.

Note:  The TSR register is not mapped in data
memory, so it is not available to the user.

16.1.1.5

The AUSART supports 9-bit character transmissions.
When the TX9 bit of the TXSTA register is set the
AUSART will shift nine bits out for each character
transmitted. The TX9D bit of the TXSTA register is the
ninth, and Most Significant, data bit. When transmitting
9-bit data, the TX9D data bit must be written before
writing the eight Least Significant bits into the TXREG.
All nine bits of data will be transferred to the TSR shift
register immediately after the TXREG is written.

Transmitting 9-Bit Characters

A special 9-bit Address mode is available for use with
multiple receivers. Refer to Section 16.1.2.7 “Address
Detection” for more information on the Address mode.

16.1.1.6 Asynchronous Transmission Set-up:

1. Initialize the SPBRG register and the BRGH bit to
achieve the desired baud rate (Refer to
Section 16.2 “AUSART Baud Rate Generator
(BRG)").

2. Enable the asynchronous serial port by clearing
the SYNC bit and setting the SPEN bit.

3. If 9-bit transmission is desired, set the TX9
control bit. A set ninth data bit will indicate that
the eight Least Significant data bits are an
address when the receiver is set for address
detection.

4. Enable the transmission by setting the TXEN
control bit. This will cause the TXIF interrupt bit
to be set.

5. If interrupts are desired, set the TXIE interrupt
enable bit of the PIEL register. An interrupt will
occur immediately provided that the GIE and
PEIE bits of the INTCON register are also set.

6. If 9-bit transmission is selected, the ninth bit
should be loaded into the TX9D data bit.

7. Load 8-bit data into the TXREG register. This
will start the transmission.

FIGURE 16-3: ASYNCHRONOUS TRANSMISSION
Write to TXREG I ((
BRG Output Worgl 1 3 !
utpu !
(Shift Clogk) — L ' I 1 I ) S_t | I 1 —
TXICK pin T\ Startbit < bit0 bit 1 S X bt7B swopbit
) Co Word 1 . '
TXIF bit l ' .
(Transmit Buffer —-' <1Tcy (( .
Empty Flag) L] ) ) !
. Word1l — '
(Tran-srr?:}/l;hbig Trgrrwmit Shift Reg '
Reg. Empty Flag) —| ((
))
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16.1.2.8 Asynchronous Reception Set-up:

1.

o

FIGURE 16-5:

Initialize the SPBRG register and the BRGH bit
to achieve the desired baud rate (refer to
Section 16.2 “AUSART Baud Rate Generator
(BRG)").

Enable the serial port by setting the SPEN bit.
The SYNC bit must be clear for asynchronous
operation.

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

If 9-bit reception is desired, set the RX9 bit.
Enable reception by setting the CREN bit.

The RCIF interrupt flag bit of the PIR1 register
will be set when a character is transferred from
the RSR to the receive buffer. An interrupt will be
generated if the RCIE bit of the PIE1 register
was also set.

Read the RCSTA register to get the error flags
and, if 9-bit data reception is enabled, the ninth
data bit.

Get the received eight Least Significant data bits
from the receive buffer by reading the RCREG
register.

If an overrun occurred, clear the OERR flag by
clearing the CREN receiver enable bit.

ASYNCHRONOUS RECEPTION

16.1.2.9 9-bit Address Detection Mode Set-up

This mode would typically be used in RS-485 systems.
To set up an Asynchronous Reception with Address
Detect Enable:

1. Initialize the SPBRG register and the BRGH bit
to achieve the desired baud rate (refer to
Section 16.2 “AUSART Baud Rate Generator
(BRG)").

2. Enable the serial port by setting the SPEN bit.
The SYNC bit must be clear for asynchronous
operation.

3. [Ifinterrupts are desired, set the RCIE bit of the
PIE1 register and the GIE and PEIE bits of the
INTCON register.

4. Enable 9-bit reception by setting the RX9 bit.

5. Enable address detection by setting the ADDEN
bit.

6. Enable reception by setting the CREN bit.

7. The RCIF interrupt flag bit of the PIR1 register
will be set when a character with the ninth bit set
is transferred from the RSR to the receive buffer.
An interrupt will be generated if the RCIE inter-
rupt enable bit of the PIE1 register was also set.

8. Read the RCSTA register to get the error flags.
The ninth data bit will always be set.

9. Getthe received eight Least Significant data bits
from the receive buffer by reading the RCREG
register. Software determines if this is the
device's address.

10. If an overrun occurred, clear the OERR flag by
clearing the CREN receiver enable bit.

11. If the device has been addressed, clear the
ADDEN bit to allow all received data into the
receive buffer and generate interrupts.

Start

Start Start
RX/DT pin bit_("bit 0} bit 1X_§ §Ybit 778/ st0p \ “bit_(bito Y_§ § bit7/8 Siop\_bit £ Xz stop
bit it " it

Rcv Shift

R — (( N (( N (( 1
Rg\? Buffer Reg ) ‘T Word 1 )) Word 2 T )) :
.| RCREG RCREG |
Read Rcv ' '
Buffer Reg S S X g S S S 0 [
RCREG . ' ')
' (( (( '
RCIF (( n
(Interrupt Flag) )) I ) )) )
OERR bit S S 5 S S S | ——
CREN (( (( (( 3
)) )) )) R
Note: This timing diagram shows three words appearing on the RX input. The RCREG (receive buffer) is read after the third word,

causing the OERR (overrun) bit to be set.
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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 charac-
ter 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 unread 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 9-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.
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16.3.2 SYNCHRONOUS SLAVE MODE

The following bits are used to configure the AUSART
for Synchronous slave operation:

¢« SYNC=1

« CSRC=0

e SREN = 0 (for transmit); SREN = 1 (for receive)

e CREN =0 (for transmit); CREN = 1 (for receive)

« SPEN=1

Setting the SYNC bit of the TXSTA register configures the
device for synchronous operation. Clearing the CSRC bit
of the TXSTA register configures the device as a slave.
Clearing the SREN and CREN bits of the RCSTA register
ensures that the device is in the Transmit mode,
otherwise the device will be configured to receive. Setting
the SPEN bit of the RCSTA register enables the
AUSART.

16.3.2.1  AUSART Synchronous Slave

Transmit

The operation of the Synchronous Master and Slave
modes are identical (refer to Section 16.3.1.2
“Synchronous Master Transmission”), except in the
case of the Sleep mode.

If two words are written to the TXREG and then the
SLEEP instruction is executed, the following will occur:

1. The first character will immediately transfer to
the TSR register and transmit.

2. The second word will remain in TXREG register.

The TXIF bit will not be set.

4. After the first character has been shifted out of
TSR, the TXREG register will transfer the second
character to the TSR and the TXIF bit will now be
set.

5. If the PEIE and TXIE bits are set, the interrupt
will wake the device from Sleep and execute the
next instruction. If the GIE bit is also set, the
program will call the Interrupt Service Routine.

w

16.3.2.2  Synchronous Slave Transmission

Setup:
1. Set the SYNC and SPEN bits and clear the
CSRC bit.
2. Clear the CREN and SREN bits.

3. Ifusing interrupts, ensure that the GIE and PEIE
bits of the INTCON register are set and set the
TXIE bit.

4. If 9-bit transmission is desired, set the TX9 bit.

5. Enable transmission by setting the TXEN bit.

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

7. If 9-bit transmission is selected, insert the Most
Significant bit into the TX9D bit.

8. Start transmission by writing the Least
Significant eight bits to the TXREG register.

TABLE 16-8: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE 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 CCP1IE | 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
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 Synchronous Slave Transmission.
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REGISTER 17-4: SSPSTAT: SYNCHRONOUS SERIAL PORT STATUS REGISTER (IZC MODE)

R/W-0 R/W-0 R-0 R-0 R-0 R-0 R-0 R-0
SMP CKE D/A P S R/W ‘ UA | BF
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 SMP: SPI Data Input Sample Phase bit

1 = Slew Rate Control (limiting) disabled. Operating in 1°C Standard Mode (100 kHz and 1 MHz).
0 = Slew Rate Control (limiting) enabled. Operating in 12C Fast Mode (400 kHz).

bit 6 CKE: SPI Clock Edge Select bit
This bit must be maintained clear. Used in SPI mode only.
bit 5 D/A: DATA/ADDRESS bit (I2C mode only)

1 = Indicates that the last byte received or transmitted was data
0 = Indicates that the last byte received or transmitted was address

bit 4 P: Stop bit
This bit is cleared when the SSP module is disabled, or when the Start bit is detected last.
1 = Indicates that a Stop bit has been detected last (this bit is ‘0’ on Reset)
0 = Stop bit was not detected last

bit 3 S: Start bit
This bit is cleared when the SSP module is disabled, or when the Stop bit is detected last.
1 = Indicates that a Start bit has been detected last (this bit is ‘0’ on Reset)
0 = Start bit was not detected last

bit 2 R/W: READ/WRITE bit Information
This bit holds the R/W bit information following the last address match. This bit is only valid from the address match
to the next Start bit, Stop bit or ACK bit.
1 =Read
0 = Write

bit 1 UA: Update Address bit (10-bit 1C mode only)
1 = Indicates that the user needs to update the address in the SSPADD register
0 = Address does not need to be updated

bit 0 BF: Buffer Full Status bit
Receive:
1 = Receive complete, SSPBUF is full
0 = Receive not complete, SSPBUF is empty
Transmit:
1 = Transmit in progress, SSPBUF is full
0 = Transmit complete, SSPBUF is empty
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SUBWF Subtract W from f
Syntax: [label ] SUBWF f,d
Operands: 0<f<127
d e [0,1]
Operation: (f) - (W) — (destination)
Status Affected: C, DC, Z
Description: Subtract (2's complement method)
W register from register ‘. If ‘'d’ is
‘0’, the result is stored in the W
register. If ‘d’ is ‘1’, the result is
stored back in register .
Cc=0 W > f
c=1 W< f
DC=0 W<3:0> > f<3:0>
DC=1 |W<3:0><f<3:0>
SWAPF Swap Nibbles in f
Syntax: [label] SWAPF f.d
Operands: 0<f<127
de[0,1]
Operation: (f<3:0>) — (destination<7:4>),
(f<7:4>) — (destination<3:0>)
Status Affected: None
Description: The upper and lower nibbles of

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

XORLW Exclusive OR literal with W
Syntax: [label] XORLW k
Operands: 0<k<255
Operation: (W) .XOR. k > (W)
Status Affected: z
Description: The contents of the W register
are XOR’ed with the 8-bit
literal ‘k’. The result is placed in
the W register.
XORWF Exclusive OR W with f
Syntax: [label] XORWF f,.d
Operands: 0<f<127
d e[0,1]
Operation: (W) .XOR. (f) - (destination)
Status Affected: Z
Description: Exclusive OR the contents of the

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

© 2007-2015 Microchip Technology Inc.

DS40001341F-page 195



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

TABLE 23-7: PIC16F722/3/4/6/7 AID CONVERTER (ADC) CHARACTERISTICS:
Standard Operating Conditions (unless otherwise stated)
Operating temperature  -40°C < TA < +125°C
PaNr:m Sym. Characteristic Min. | Typt | Max. |Units Conditions
ADO1 |NR Resolution — — bit
ADO2 |EIL Integral Error — — +1.7 | LSb |VREF = 3.0V
ADO3 |EpL |Differential Error — — +1 LSb |No missing codes
VREF = 3.0V
ADO4 |EorF |Offset Error — — LSb |VREF = 3.0V
ADO5 |EGN |Gain Error — — +15 | LSb |VREF = 3.0V
ADO6 |VREF |Reference Voltage® 1.8 — vop | V
ADO7 |VAIN |Full-Scale Range Vss — VREF \%
ADO08 |ZaIN |Recommended Impedance of — — 50 kQ |Can go higher if external 0.01uF capacitor is
Analog Voltage Source present on input pin.
t Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: Total Absolute Error includes integral, differential, offset and gain errors.
2: The A/D conversion result never decreases with an increase in the input voltage and has no missing codes.
3: When ADC is off, it will not consume any current other than leakage current. The power-down current specification
includes any such leakage from the ADC module.
TABLE 23-8: PIC16F722/3/4/6/7 AID CONVERSION REQUIREMENTS
Standard Operating Conditions (unless otherwise stated)
Operating temperature  -40°C < TA < +125°C
Pilrgm Sym. Characteristic Min. Typt Max. | Units Conditions
AD130* | TAD A/D Clock Period 1.0 — 9.0 us | Tosc-based
A/D Internal RC Oscillator 1.0 2.0 6.0 us |ADCS<1:0> =11 (ADRC mode)
Period
AD131 |TcNv | Conversion Time (not including — 10.5 — TAD |Set GO/DONE bit to conversion
Acquisition Time)(l) complete
AD132* | TAcQ |Acquisition Time — 1.0 — us
*  These parameters are characterized but not tested.
t Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: The ADRES register may be read on the following Tcy cycle.
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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 24-13:

PIC16F722/3/4/6/7 MAXIMUM IpbD vs. VDD OVER Fosc, XT MODE, Vcap = 0.1 pF
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FIGURE 24-14: PIC16LF722/3/4/6/7 MAXIMUM IpD vs. VDD OVER Fosc, XT MODE
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FIGURE 24-51: SCHMITT TRIGGER INPUT THRESHOLD VIN vs. Vbb OVER TEMPERATURE
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FIGURE 24-52: VOH vs. loH OVER TEMPERATURE, VDD = 5.5V
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FIGURE 24-59: PIC16F722/3/4/6/7 WDT TIME-OUT PERIOD
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FIGURE 24-60: PIC16F722/3/4/6/7 HFINTOSC WAKE-UP FROM SLEEP START-UP TIME
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FIGURE 24-67: PIC16F722/3/4/6/7 CAP SENSOR HYSTERESIS, POWER MODE = LOW
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FIGURE 24-68: TYPICAL FVR (X1 AND X2) VS. SUPPLY VOLTAGE (V) NORMALIZED AT 3.0V
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28-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) — 4x4x0.5 mm Body [UQFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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28-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) — 4x4x0.5 mm Body [UQFN]

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

Units MILLIMETERS

Dimension Limits| MIN_ [ NOM | MAX
Number of Pins N 28
Pitch e 0.40 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.127 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 255 | 265 | 275
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.55 2.65 2.75
Contact Width b 0.15 0.20 0.25
Contact Length L 0.30 0.40 0.50
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.
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