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

Pin Diagrams — 28-PIN PDIP/SOIC/SSOP/QFN/UQFN (PIC16F722/723/726/PIC16LF722/723/726)

PDIP, SOIC, SSOP
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Note 1:CCP2 pin location may be selected as RB3 or RC1.
2: SS pin location may be selected as RA5 or RAO.
3: PIC16F722/723/726 devices only.
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FIGURE 1-2: PIC16F724/727/PIC16LF724/727 BLOCK DIAGRAM
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Note  1: PIC16F724/727 only.
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TABLE 3-4: INITIALIZATION CONDITION FOR REGISTERS
Register address | grol ! Peset o e N oterruptTima ot
pt/Time out
w — XXXX  XXXX uuuu uuuu uuuu uuuu
INDF 00h/80h/ XXXX XXXX XXXX XXXX uuuu uuuu
100h/180h
TMRO 01h/101h XXXX XXXX uuuu uuuu uuuu uuuu
PCL 02h/g2h/ 0000 0000 0000 0000 PC + 10
102h/182h
STATUS 03h/83h/ 0001 1xxx 000q quuu®® uuuq quuu®
103h/183h
FSR 04h/84h/ XXXX XXXX uuuu uuuu uuuu uuuu
104h/184h
PORTA 05h XXXX XXXX XXXX XXXX uuuu uuuu
PORTB 06h XXXX XXXX XXXX XXXX uuuu uuuu
PORTC 07h XXXX XXXX XXXX XXXX uuuu uuuu
PORTD®) 08h XXXX XXXX XXXX XXXX uuuu uuuu
PORTE 09h - - - - XXXX - - - - XXXX ---- uuuu
PCLATH O0Ah/8Ah/ ---0 0000 ---0 0000 ---u uuuu
10Ah/18Ah
INTCON 0Bh/8Bh/ 0000 000x 0000 000x uuuu uuuu®
10Bh/18Bh
PIRL och 0000 0000 0000 0000 uuuu uuuu®
PIR2 0Dh ---- ---0 ---- ---0 ---- ---u
TMRI1L OEh XXXX XXXX uuuu uuuu uuuu uuuu
TMR1H OFh XXXX XXXX uuuu uuuu uuuu uuuu
T1CON 10h 0000 00-0 uuuu uu-u uuuu uu-u
TMR2 11h 0000 0000 0000 0000 uuuu uuuu
T2CON 12h - 000 0000 - 000 0000 - uuu uuuu
SSPBUF 13h XXXX XXXX XXXX XXXX uuuu uuuu
SSPCON 14h 0000 0000 0000 0000 uuuu uuuu
CCPRI1L 15h XXXX XXXX XXXX XXXX uuuu uuuu
CCPR1H 16h XXXX XXXX XXXX XXXX uuuu uuuu
CCP1CON 17h --00 0000 --00 0000 --uu uuuu
RCSTA 18h 0000 000x 0000 000x uuuu uuuu
TXREG 19h 0000 0000 0000 0000 uuuu uuuu
RCREG 1Ah 0000 0000 0000 0000 uuuu uuuu
CCPR2L 1Bh XXXX XXXX XXXX XXXX uuuu uuuu
CCPR2H 1Ch XXXX XXXX XXXX XXXX uuuu uuuu
CCP2CON 1Dh --00 0000 --00 0000 --uu uuuu
ADRES 1Eh XXXX XXXX uuuu uuuu uuuu uuuu
ADCONO 1Fh --00 0000 --00 0000 --uu uuuu
OPTION_REG 81h/181h 1111 1111 1111 1111 uuuu uuuu
TRISA 85h 1111 1111 1111 1111 uuuu uuuu
TRISB 86h 1111 1111 1111 1111 uuuu uuuu
TRISC 87h 1111 1111 1111 1111 uuuu uuuu
TRISD® 88h 1111 1111 1111 1111 uuuu uuuu
TRISE 89h ---- 1111 ---- 1111 ---- uuuu
PIE1 8Ch 0000 0000 0000 0000 uuuu uuuu
PIE2 8Dh ---- ---0 ---- ---0 ---- ---u
Legend: u = unchanged, x = unknown, - = unimplemented bit, reads as ‘0’, q = value depends on condition.
Note If VDD goes too low, Power-on Reset will be activated and registers will be affected differently.

One or more bits in INTCON and/or PIR1 and PIR2 will be affected (to cause wake-up).

When the wake-up is due to an interrupt and the GIE bit is set, the PC is loaded with the interrupt vector (0004h).

If Reset was due to brown-out, then bit 0 = 0. All other Resets will cause bit 0 = u.

1
2
3:
4: See Table 3-5 for Reset value for specific condition.
5:
6

PIC16F724/727/PIC16LF724/727 only.
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6.2.2 PIN DESCRIPTIONS AND
DIAGRAMS

Each PORTA pin is multiplexed with other functions. The

pins and their combined functions are briefly described

here. For specific information about individual functions

such as the A/D Converter (ADC), refer to the

appropriate section in this data sheet.

6.2.2.1 RAO/ANO/SS/VcAP

Figure 6-1 shows the diagram for this pin. This pin is

configurable to function as one of the following:

« ageneral purpose I/O

 an analog input for the ADC

« aslave select input for the SSPM

» a Voltage Regulator Capacitor pin (PIC16F72X
only)

Note:  SS pin location may be selected as RA5
or RAO.

6.2.2.2 RA1/AN1

Figure 6-2 shows the diagram for this pin. This pin is
configurable to function as one of the following:

» ageneral purpose I/O

 an analog input for the ADC

6.2.2.3 RA2/AN2

Figure 6-2 shows the diagram for this pin. This pin is
configurable to function as one of the following:

« ageneral purpose I/O

* an analog input for the ADC

6.2.2.4 RA3/AN3/VREF

Figure 6-2 shows the diagram for this pin. This pin is
configurable to function as one of the following:

* ageneral purpose I/O

* an analog input for the ADC

 a voltage reference input for the ADC

6.2.2.5 RA4/CPS6/TOCKI

Figure 6-3 shows the diagram for this pin. This pin is
configurable to function as one of the following:

« ageneral purpose I/O

* a capacitive sensing input

* aclock input for Timer0

The Timer0 clock input function works independently
of any TRIS register setting. Effectively, if TRISA4 = 0,

the PORTA4 register bit will output to the pad and
Clock TimerO at the same time.

6.2.2.6 RAB/AN4/CPS7/SS/VcAP

Figure 6-4 shows the diagram for this pin. This pin is

configurable to function as one of the following:

« ageneral purpose I/O

» an analog input for the ADC

 a capacitive sensing input

« aslave select input for the SSPM)

» a Voltage Regulator Capacitor pin (PIC16F72X
only)

Note:  SS pin location may be selected as RA5
or RAO.

6.2.2.7 RAG6/0SC2/CLKOUT/VcarP

Figure 6-5 shows the diagram for this pin. This pin is

configurable to function as one of the following:

» ageneral purpose I/O

 a crystal/resonator connection

* a clock output

» a Voltage Regulator Capacitor pin (PIC16F72X
only)

6.2.2.8 RA7/0OSC1/CLKIN

Figure 6-6 shows the diagram for this pin. This pin is
configurable to function as one of the following:

« ageneral purpose I/O

 a crystal/resonator connection

 aclock input

© 2007-2015 Microchip Technology Inc.
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FIGURE 6-8: BLOCK DIAGRAM OF RB4, RB<2:1>
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9.2.6 A/D CONVERSION PROCEDURE

This is an example procedure for using the ADC to
perform an Analog-to-Digital conversion:

1.

o

Configure Port:

 Disable pin output driver (Refer to the TRIS
register)

» Configure pin as analog (Refer to the ANSEL
register)

Configure the ADC module:

» Select ADC conversion clock

» Configure voltage reference

» Select ADC input channel

e Turn on ADC module

Configure ADC interrupt (optional):

» Clear ADC interrupt flag

» Enable ADC interrupt

» Enable peripheral interrupt

« Enable global interrupt®

Wait the required acquisition time(@.

Start conversion by setting the GO/DONE bit.

Wait for ADC conversion to complete by one of

the following:

* Polling the GO/DONE bit

» Waiting for the ADC interrupt (interrupts
enabled)

Read ADC Result.

Clear the ADC interrupt flag (required if interrupt
is enabled).

EXAMPLE 9-1: A/D CONVERSION

; This code bl ock configures the ADC
;for polling, Vdd reference, Frc clock
;and ANO i nput.

; Conversion start & polling for conpletion
; are included.

BANKSEL
MOVLW

MOVWF
BANKSEL
BSF
BANKSEL
BSF
BANKSEL
MOVLW
MOVWF
CALL
BSF
BTFSC
GOTO
BANKSEL
MOVF
MOVWF

ADCON1 ;
B’ 01110000’ ; ADC Frc cl ock,

; VoD ref erence
ADCON1 ;
TRI SA ;
TRI SA, 0 ; Set RAO to input
ANSELA ;
ANSELA, 0 ; Set RAO to anal og
ADCONO ;
B’ 00000001’ ; ANO, On
ADCONO ;
Sanpl eTi ne ; Acqui siton del ay
ADCONO, GO ; Start conversion
ADCONO, GO ;|s conversion done?

$-1 ;No, test again
ADRES ;

ADRES, W ; Read result

RESULT ;store in GPR space

Note 1: The global interrupt can be disabled if the
user is attempting to wake-up from Sleep
and resume in-line code execution.

2: Refer to Section 9.3 “A/D Acquisition
Requirements”.

DS40001341F-page 98
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9.3 A/D Acquisition Requirements

For the ADC to meet its specified accuracy, the charge
holding capacitor (CHoLD) must be allowed to fully
charge to the input channel voltage level. The Analog
Input model is shown in Figure 9-3. The source imped-
ance (Rs) and the internal sampling switch (RsS)
impedance directly affect the time required to charge
the capacitor CHoLD. The sampling switch (RsS)
impedance varies over the device voltage (VDD), refer
to Figure 9-3. The maximum recommended imped-
ance for analog sources is 10 kQ. As the source

EQUATION 9-1:

ACQUISITION TIME EXAMPLE

impedance is decreased, the acquisition time may be
decreased. After the analog input channel is selected
(or changed), an A/D acquisition must be done before
the conversion can be started. To calculate the mini-
mum acquisition time, Equation 9-1 may be used. This
equation assumes that 1/2 LSb error is used (256 steps
for the ADC). The 1/2 LSb error is the maximum error
allowed for the ADC to meet its specified resolution.

= TAmpP + TC + TCOFF

1

n+1

VAPPLIED(] B —
(2 )—1

-Tc
VAPPL]ED(I —eRCj = VcHoLD

—Ic
RC

VAPPLIED(] —e VAPPLIED(] -

Note: Where n = number of bits of the ADC.

Solving for TC:

= 1.12us
Therefore:

T4CQO

4.42Ms

Assumptions: Temperature = 50°C and external impedance of 10k(2 5.0V VDD

TAcQo = Amplifier Settling Time + Hold Capacitor Charging Time + Temperature Coefficient
= 2us + TC + [(Temperature - 25°C)(0.05us/°C)]

The value for TC can be approximated with the following equations:

) = VcHoLD

(2

Tc = —CuoLp(RIC + RSS + RS) In(1/511)
= —1OpF(1kQ+ 7kQ+ 10k€2) In(0.001957)

2Ms + 1.12m8 + [(50°C- 25°C)(0.05M5/°C)]

;[1] VCHOLD charged to within 1/2 Isb

;[2] VCHOLD charge response to VAPPLIED

) ;combining [1] and [2]
-1

Note 1: The reference voltage (VREF) has no effect on the equation, since it cancels itself out.
2: The charge holding capacitor (CHOLD) is not discharged after each conversion.

3: The maximum recommended impedance for analog sources is 10 kQ. This is required to meet the pin
leakage specification.

© 2007-2015 Microchip Technology Inc.
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REGISTER 11-1:

OPTION_REG: OPTION REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
RBPU INTEDG TOCS TOSE PSA PS2 PS1 PSO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 7 RBPU: PORTB Pull-up Enable bit
1 = PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled by individual port latch values
bit 6 INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of INT pin
0 = Interrupt on falling edge of INT pin
bit 5 TOCS: TMRO Clock Source Select bit
1 = Transition on TOCKI pin or CPSOSC signal
0 = Internal instruction cycle clock (Fosc/4)
bit 4 TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin
bit 3 PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module
bit 2-0 PS<2:0>: Prescaler Rate Select bits
BIT VALUE TMRORATE  WDT RATE
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128
TABLE 11-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMERO
val Value on
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 PSRU,EB%HR all other
Resets
CPSCONO CPSON = = — CPSRNG1 | CPSRNGO | CPSOUT | TOXCS | 0--- 0000 | O--- 0000
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x 0000 000x
OPTION_REG RBPU | INTEDG | TOCS TOSE PSA PS2 PS1 PSO 1111 1111 1111 1111
TMRO TimerO Module Register XXXX XXXX uuuu uuuu
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISAL | TRISAO | 1111 1111 1111 1111
Legend: — = Unimplemented locations, read as ‘0’, u = unchanged, x = unknown. Shaded cells are not used by the Timer0 module.

© 2007-2015 Microchip Technology Inc.
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14.6 Operation during Sleep

The capacitive sensing oscillator will continue to run as
long as the module is enabled, independent of the part
being in Sleep. In order for the software to determine if
a frequency change has occurred, the part must be
awake. However, the part does not have to be awake
when the timer resource is acquiring counts. One way
to acquire the Timerl counts while in Sleep is to have
Timerl gated with the overflow of the Watchdog Timer.
This can be accomplished using the following steps:

1. Configure the Watchdog Time-out overflow as
the Timerl's gate source T1GSS<1:0> = 11.

2. Set Timerl Gate to toggle mode by setting the
T1GTM bit of the TLGCON register.

3. Setthe TMR1GE bit of the TLGCON register.

4. Set TMR1ON bit of the TLCON register.

5. Enable capacitive sensing module with the
appropriate current settings and pin selection.

6. Clear Timerl.

7. Putthe part to Sleep.

8. On the first WDT overflow, the capacitive sens-
ing oscillator will begin to increment Timerl.
Then put the part to Sleep.

9. On the second WDT overflow Timerl will stop
incrementing. Then run the software routine to
determine if a frequency change has occurred.

Refer to Section 12.0 “Timerl Module with Gate
Control” for additional information.

Note 1: When using the WDT to set the interval
on Timerl, any other source that wakes
the part up early will cause the WDT
overflow to be delayed, affecting the
value captured by Timerl.

2: Timer0O does not operate when in Sleep,
and therefore cannot be used for
capacitive sense measurements in

Sleep.

© 2007-2015 Microchip Technology Inc.
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REGISTER 16-2: RCSTA: RECEIVE STATUS AND CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R-0 R-0 R-x
SPEN RX9 SREN CREN ADDEN FERR OERR RX9D
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 SPEN: Serial Port Enable bit™®

1 = Serial port enabled (configures RX/DT and TX/CK pins as serial port pins)
0 = Serial port disabled (held in Reset)
bit 6 RX9: 9-bit Receive Enable bit
1 = Selects 9-bit reception
0 = Selects 8-bit reception
bit 5 SREN: Single Receive Enable bit
Asynchronous mode:

Don't care
Synchronous mode — Master:

1 = Enables single receive

0 = Disables single receive

This bit is cleared after reception is complete.
Synchronous mode — Slave:

Don't care
bit 4 CREN: Continuous Receive Enable bit
Asynchronous mode:

1 = Enables receiver
0 = Disables receiver
Synchronous mode:
1 = Enables continuous receive until enable bit CREN is cleared (CREN overrides SREN)
0 = Disables continuous receive
bit 3 ADDEN: Address Detect Enable bit
Asynchronous mode 9-bit (RX9 = 1):
1 = Enables address detection, enable interrupt and load the receive buffer when RSR<8> is set

0 = Disables address detection, all bytes are received and ninth bit can be used as parity bit
Asynchronous mode 8-bit (RX9 = 0):

Don't care
Synchronous mode:

Must be set to ‘0’
bit 2 FERR: Framing Error bit

1 = Framing error (can be updated by reading RCREG register and receive next valid byte)
0 = No framing error

bit 1 OERR: Overrun Error bit

1 = Overrun error (can be cleared by clearing bit CREN)
0 = No overrun error

bit 0 RX9D: Ninth bit of Received Data
This can be address/data bit or a parity bit and must be calculated by user firmware.

Note 1: The AUSART module automatically changes the pin from ftri-state to drive as needed. Configure
TRISx = 1.

DS40001341F-page 148 © 2007-2015 Microchip Technology Inc.
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TABLE 16-5: BAUD RATES FOR ASYNCHRONOUS MODES
SYNC=0,BRGH =1
BAUD Fosc = 8.000 MHz Fosc = 4.000 MHz Fosc = 3.6864 MHz Fosc = 1.000 MHz
RATE | A ctual % S\,Pa?feG Actual % SVP;L?EG Actual % S:;feG Actual % Sfa?feG
Rate Error (decimal) Rate Error (decimal) Rate Error (decimal) Rate Error (decimal)
300 — — — — — — — — — 300 0.16 207
1200 — — — 1202 0.16 207 1200 0.00 191 1202 0.16 51
2400 2404 0.16 207 2404 0.16 103 2400 0.00 95 2404 0.16 25
9600 9615 0.16 51 9615 0.16 25 9600 0.00 23 — — —
10417 | 10417 0.00 a7 10417 0.00 23 10473 0.53 21 10417 0.00 5
19.2k 19231 0.16 25 19.23k  0.16 12 19.2k 0.00 11 — — —
57.6k 55556  -3.55 8 — — — 57.60k  0.00 3 — — —
115.2k — — — — — — 115.2k  0.00 — — —

© 2007-2015 Microchip Technology Inc.
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16.3 AUSART Synchronous Mode

Synchronous serial communications are typically used
in systems with a single master and one or more
slaves. The master device contains the necessary cir-
cuitry for baud rate generation and supplies the clock
for all devices in the system. Slave devices can take
advantage of the master clock by eliminating the
internal clock generation circuitry.

There are two signal lines in Synchronous mode: a
bidirectional data line and a clock line. Slaves use the
external clock supplied by the master to shift the serial
data into and out of their respective receive and trans-
mit shift registers. Since the data line is bidirectional,
synchronous operation is half-duplex only. Half-duplex
refers to the fact that master and slave devices can
receive and transmit data but not both simultaneously.
The AUSART can operate as either a master or slave
device.

Start and Stop bits are not used in synchronous
transmissions.

16.3.1 SYNCHRONOUS MASTER MODE

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

* SYNC=1
*« CSRC=1
* 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. Setting the CSRC
bit of the TXSTA register configures the device as a
master. 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.

16.3.1.1 Master Clock

Synchronous data transfers use a separate clock line,
which is synchronous with the data. A device
configured as a master transmits the clock on the TX/
CK line. The TX/CK pin output driver is automatically
enabled when the AUSART is configured for
synchronous 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 clock cycle
is generated for each data bit. Only as many clock
cycles are generated as there are data bits.

16.3.1.2 Synchronous Master Transmission

Data is transferred out of the device on the RX/DT pin.
The RX/DT and TX/CK pin output drivers are
automatically enabled when the AUSART is configured
for synchronous master transmit operation.

A transmission is initiated by writing a character to the
TXREG register. If the TSR still contains all or part of a
previous character, the new character data is held in
the TXREG until the last bit of the previous character
has been transmitted. If this is the first character, or the
previous character has been completely flushed from
the TSR, the data in the TXREG is immediately trans-
ferred to the TSR. The transmission of the character
commences immediately following the transfer of the
data to the TSR from the TXREG.

Each data bit changes on the leading edge of the
master clock and remains valid until the subsequent
leading clock edge.

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

16.3.1.3 Synchronous Master Transmission
Setup:

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

3. Disable Receive mode by clearing bits SREN
and CREN.

4. Enable Transmit mode by setting the TXEN bit.

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

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

7. If 9-bit transmission is selected, the ninth bit
should be loaded in the TX9D bit.

8. Starttransmission by loading data to the TXREG
register.
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REGISTER 17-1: SSPCON: SYNC SERIAL PORT CONTROL REGISTER (SPI MODE)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
wcoL SSPOV | SSPEN CKP SSPM3 SSPM2 | SSPML1 | SSPMO
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 WCOL.: Write Collision Detect bit
1 = The SSPBUF register is written while it is still transmitting the previous word (must be cleared in
software)
0 = No collision
bit 6 SSPOV: Receive Overflow Indicator bit

1 = A new byte is received while the SSPBUF register is still holding the previous data. In case of
overflow, the data in SSPSR is lost. Overflow can only occur in Slave mode. The user must read
the SSPBUF, even if only transmitting data, to avoid setting overflow. In Master mode, the
overflow bit is not set since each new reception (and transmission) is initiated by writing to the
SSPBUF register.

0 = No overflow

bit 5 SSPEN: Synchronous Serial Port Enable bit
1 = Enables serial port and configures SCK, SDO and SDI as serial port pins(®)
0 = Disables serial port and configures these pins as 1/O port pins
bit 4 CKP: Clock Polarity Select bit
1 = Idle state for clock is a high level
0 = Idle state for clock is a low level
bit 3-0 SSPM<3:0>: Synchronous Serial Port Mode Select bits

0000 = SPI Master mode, clock = Fosc/4

0001 = SPI Master mode, clock = Fosc/16

0010 = SPI Master mode, clock = Fosc/64

0011 = SPI Master mode, clock = TMR2 output/2

0100 = SPI Slave mode, clock = SCK pin. SS pin control enabled.

0101 = SPI Slave mode, clock = SCK pin. SS pin control disabled. SS can be used as I/O pin.

Note 1: When enabled, these pins must be properly configured as input or output.
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REGISTER 17-2: SSPSTAT: SYNC SERIAL PORT STATUS REGISTER (SPI 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 RW | wuva | 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

SPI Master mode:

1 = Input data sampled at end of data output time

0 = Input data sampled at middle of data output time

SPI Slave mode:

SMP must be cleared when SPI is used in Slave mode
bit 6 CKE: SPI Clock Edge Select bit

SPI mode, CKP = 0:

1 = Data stable on rising edge of SCK

0 = Data stable on falling edge of SCK

SPI mode, CKP =1:

1 = Data stable on falling edge of SCK

0 = Data stable on rising edge of SCK

bit 5 D/A: Data/Address bit

Used in I°C mode only.
bit 4 P: Stop bit

Used in 12C mode only.
bit 3 S: Start bit

Used in I°C mode only.
bit 2 R/W: Read/Write Information bit

Used in 12C mode only.
bit 1 UA: Update Address bit

Used in I°C mode only.
bit 0 BF: Buffer Full Status bit

1 = Receive complete, SSPBUF is full
0 = Receive not complete, SSPBUF is empty
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23.4 DC Characteristics: PIC16(L)F722/3/4/6/7-1/E

Standard Operating Conditions (unless otherwise stated)
DC CHARACTERISTICS Operating temperature -40°C < Ta < +85°C for industrial
-40°C < TA < +125°C for extended
Pilroam Sym. Characteristic Min. Typt Max. Units Conditions
VIL Input Low Voltage
/0 PORT:
D030 with TTL buffer — — 0.8 V |45V <VDD<55V
DO30A — — 0.15Vpb | V |1.8V<VDD<45V
D031 with Schmitt Trigger buffer — — 0.2 VbD V |[2.0V<VDD<5.5V
with I2C levels — — 03Vop | V
D032 MCLR, OSC1 (RC mode)® — — 0.2Vop | V
DO33A OSC1 (HS mode) — — 0.3 VbD \Y
VIH Input High Voltage
1/0 ports: — —
D040 with TTL buffer 2.0 — — V |45V <VDD<55V
DO40A 0.25 VDD + — — V 1.8V <VDD<4.5V
0.8
D041 with Schmitt Trigger buffer 0.8 VDD — — V |2.0V<VDD<55V
with 12C levels 0.7 VbD — — v
D042 MCLR 0.8 VDD — — v
DO043A OSC1 (HS mode) 0.7 VbD — — \Y
D043B OSC1 (RC mode) 0.9 VbD — — V | (Note 1)
I Input Leakage Current®
D060 1/0 ports — +5 +125 nA | Vss < VPIN < VDD, Pin at high-
impedance, 85°C
+5 + 1000 nA |125°C
D061 MCLR® — +50 +200 | nA |Vss<VPIN<VDD, 85°C
IPUR PORTB Weak Pull-up Current
DO70* 25 100 200 VDD = 3.3V, VPIN = VSs
25 140 300 pA | VDD = 5.0V, VPIN = Vss
VoL Output Low Voltage®
D080 1/0O ports loL = 8mA, VDD =5V
— — 0.6 V |loL=6mA, VDD = 3.3V
loL = 1.8mA, VDD = 1.8V
VOH Output High Voltage®
D090 1/0 ports IoH = 3.5mA, VDD = 5V
VDD - 0.7 — — \Y, loH = 3mA, VDD = 3.3V
IoH = 1mA, VDD = 1.8V
Capacitive Loading Specs on Output Pins
D101* |[COSC2|0OSC2 pin — — 15 pF | In XT, HS and LP modes when
external clock is used to drive
OscC1
D101A* | Cio All /O pins — — 50 pF
Program Flash Memory

Legend: TBD = To Be Determined
*  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: In RC oscillator configuration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended to use an external
clock in RC mode.
Negative current is defined as current sourced by the pin.
The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified levels represent
normal operating conditions. Higher leakage current may be measured at different input voltages.
Including OSC2 in CLKOUT mode.
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FIGURE 24-3: PIC16F722/3/4/6/7 TYPICAL IpD vs. Fosc OVER VDD, EC MODE, Vcap = 0.1 pF
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FIGURE 24-4: PIC16LF722/3/4/6/7 TYPICAL IpD vs. Fosc OVER Vbb, EC MODE
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Maximum: Mean (Worst-Case Temp) + 3c
(-40°C to 125°C)

FIGURE 24-9: PIC16F722/3/4/6/7 MAXIMUM IbD vs. Fosc OVER VDD, HS MODE, Vcap = 0.1 pF
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FIGURE 24-10: PIC16LF722/3/4/6/7 MAXIMUM IpD vs. Fosc OVER Vbb, HS MODE
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FIGURE 24-33: PIC16F722/3/4/6/7 BOR IPD vs. VDD, VCAP = 0.1 pF
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FIGURE 24-34: PIC16LF722/3/4/6/7 BOR IPD vs. VDD
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FIGURE 24-63: PIC16F722/3/4/6/7 CAP SENSE OUTPUT CURRENT, POWER MODE = MEDIUM
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FIGURE 24-64: PIC16F722/3/4/6/7 CAP SENSE OUTPUT CURRENT, POWER MODE = LOW
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FIGURE 24-69: TYPICAL FVR CHANGE VS. TEMPERATURE NORMALIZED AT 25°C
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