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PIC16(L)F722A/723A

FIGURE 2-4: PIC16(L)F723A 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 09h TRISE 89h CPSCON1 109h 189h
PCLATH O0Ah 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
TMR1L 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 99h 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 General Purpose [120h 1A0h
General ?66 gl;tt:; 12Fh
Purpose
General Register 130h
Purpose 80 Bytes
Register
96 Bytes EFh 16Fh 1EFh
Accesses FOh Accesses 170h Accesses 1FOh
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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3.4.2 WDT CONTROL

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

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

FIGURE 3-1: WATCHDOG TIMER BLOCK DIAGRAM

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

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

DS40001417C-page 26 © 2010-2016 Microchip Technology Inc.
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4.0 INTERRUPTS

The PIC16(L)F722A/723A device family features an
interruptible core, allowing certain events to preempt
normal program flow. An Interrupt Service Routine
(ISR) is used to determine the source of the interrupt
and act accordingly. Some interrupts can be configured
to wake the MCU from Sleep mode.

The PIC16(L)F722A/723A device family has 12
interrupt sources, differentiated by corresponding
interrupt enable and flag bits:

« Timer0 Overflow Interrupt

» External Edge Detect on INT Pin Interrupt

* PORTB Change Interrupt

» Timerl Gate Interrupt

» A/D Conversion Complete Interrupt

* AUSART Receive Interrupt

e AUSART Transmit Interrupt

* SSP Event Interrupt

* CCP1 Event Interrupt

» Timer2 Match with PR2 Interrupt

« Timerl Overflow Interrupt

* CCP2 Event Interrupt

A block diagram of the interrupt logic is shown in
Figure 4-1.

FIGURE 4-1: INTERRUPT LOGIC
I0C-RBO Y O\
10CBO :D ) )
I0C-RB1
locB1 SSPIF:I )
IOC-RB2 SSPIE
10CB2
TXIF:I )
IOC-RB3 D TXIE
10CB3 RCIF
IOC-RB4 RCIE:lji Wake-up (If in Sleep mode)®
j —— TOIF
10CB4
TMR2IFD Interrupt to CPU
IOC-RB5 TMR2IE
10CB5
TMR1IF
|OC-RB6 TMR1IE
10CB6
ADIF
IOC-RB7 Dﬁ ADIE
I0CB7
TMR1GIF GIE
TMR1GIE

CCPlIF:I )
CCP1IE

CCPZIFDﬁ
CCP2IE

Note 1: Some peripherals depend upon the
system clock for operation. Since the
system clock is suspended during
Sleep, these peripherals will not wake
the part from Sleep. See Section 19.1
“Wake-up from Sleep”.

© 2010-2016 Microchip Technology Inc.
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4.1 Operation

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

* GIE bit of the INTCON register

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

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

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

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

« Current prefetched instruction is flushed
* GIE bit is cleared

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

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

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

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

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

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

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

enable bits.

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

4.2 Interrupt Latency

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

FIGURE 4-2: INT PIN INTERRUPT TIMING

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

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

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

CLKOUT is available only in INTOSC and RC Oscillator modes.
For minimum width of INT pulse, refer to AC specifications in Section 23.0 “Electrical Specifications”.
INTF is enabled to be set any time during the Q4-Q1 cycles.
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6.2 PORTA and the TRISA Registers TRISA register are maintained set when using them as
) ] ) o analog inputs. I/O pins configured as analog input always
PORTA is a 8-bit wide, bidirectional port. The read ‘0'.
corresponding data direction register is TRISA - - —
(Register 6-3). Setting a TRISA bit (= 1) will make the Note:  The ANSELA register must be 'n't'a!'z_ed
corresponding PORTA pin an input (i.e., disable the to configure an analog channel as a digital
output driver). Clearing a TRISA bit (= 0) will make the input. Pins configured as analog inputs
corresponding PORTA pin an output (i.e., enables will read 0.
output driver and puts the contents of the output latch ]
on the selected pin). Example 6-1 shows how to EXAMPLE 6-1: INITIALIZING PORTA
initialize PORTA. BANKSEL PORTA ;
. . . CLRF PORTA ;Init PORTA
Reading the PORTA register (Register 6-2) reads the BANKSEL ANSELA .
status of the pins, whereas writing to it will write to the CLRF  ANSELA digital 1/0
PORT latch. All write operations are read-modify-write BANKSEL TRI SA :
operations. Therefore, a write to a port implies that the MOVLW  0Ch ;Set RA<3:2> as inputs
port pins are read, this value is modified and then MOWWF TRl SA ;and set RA<7:4,1:0>
written to the PORT data latch. ;as outputs
The TRISA register (Register 6-3) controls the PORTA
pin output drivers, even when they are being used as
analog inputs. The user should ensure the bits in the
REGISTER 6-2: PORTA: PORTA REGISTER
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
RA7 RAG6 RA5 RA4 RA3 RA2 RA1 RAO
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 7-0 RA<7:0>: PORTA 1/O Pin bit
1 = Port pinis > VIH
0 = Port pin is < VIL
REGISTER 6-3: TRISA: PORTA TRI-STATE 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
TRISA7 TRISA6 TRISAS TRISA4 TRISA3 TRISA2 TRISA1 TRISAO
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 7-0 TRISA<7:0>: PORTA Tri-State Control bit

1 = PORTA pin configured as an input (tri-stated)
0 = PORTA pin configured as an output

© 2010-2016 Microchip Technology Inc. DS40001417C-page 43
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9.2.7 ADC REGISTER DEFINITIONS

The following registers are used to control the
operation of the ADC.

REGISTER 9-1: ADCONO: A/D CONTROL REGISTER O

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — CHS3 CHS2 CHS1 CHSO0 GO/DONE ADON
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 7-6 Unimplemented: Read as ‘0’
bit 5-2 CHS<3:0>: Analog Channel Select bits
0000 = ANO
0001 = AN1
0010 = AN2
0011 = AN3
0100 = AN4

0101 = Reserved
0110 = Reserved
0111 = Reserved

1000 = ANS8
1001 = AN9
1010 = AN10
1011 = ANI11
1100 = AN12
1101 = AN13

1110 = Reserved
1111 = Fixed Voltage Reference (FVREF)

bit 1 GO/DONE: A/D Conversion Status bit

1 = A/D conversion cycle in progress. Setting this bit starts an A/D conversion cycle.
This bit is automatically cleared by hardware when the A/D conversion has completed.
0 = A/D conversion completed/not in progress

bit 0 ADON: ADC Enable bit
1 =ADC is enabled
0 = ADC is disabled and consumes no operating current

© 2010-2016 Microchip Technology Inc. DS40001417C-page 85



PIC16(L)F722A/723A

11.0 TIMERO MODULE

The Timer0 module is an 8-bit timer/counter with the
following features:

 8-hit timer/counter register (TMRO)

 8-bit prescaler (shared with Watchdog Timer)

» Programmable internal or external clock source

* Programmable external clock edge selection

* Interrupt on overflow

* TMRO can be used to gate Timerl

Figure 11-1 is a block diagram of the TimerO module.

11.1

The TimerO module can be used as either an 8-bit timer
or an 8-bit counter.

Timer0 Operation

1111 8-BIT TIMER MODE

The TimerO0 module will increment every instruction
cycle, if used without a prescaler. 8-Bit Timer mode is
selected by clearing the TOCS bit of the OPTION
register.

When TMRO is written, the increment is inhibited for
two instruction cycles immediately following the write.

Note:  The value written to the TMRO register
can be adjusted, in order to account for
the two instruction cycle delay when
TMRO is written.

11.1.2 8-BIT COUNTER MODE

In 8-Bit Counter mode, the Timer0 module will increment
on every rising or falling edge of the TOCKI pin or the
Capacitive Sensing Oscillator (CPSOSC) signal.

8-Bit Counter mode using the TOCKI pin is selected by
setting the TOCS bit in the OPTION register to ‘1’ and
resetting the TOXCS bit in the CPSCONO register to ‘0’.

8-Bit Counter Mode using the Capacitive Sensing
Oscillator (CPSOSC) signal is selected by setting the
TOCS bit in the OPTION register to ‘1’ and setting the
TOXCS bit in the CPSCONO register to ‘1’.

The rising or falling transition of the incrementing edge
for either input source is determined by the TOSE bit in
the OPTION register.

FIGURE 11-1: BLOCK DIAGRAM OF THE TIMERO/WDT PRESCALER
Fosc/4
Data Bus
TOXCS 0
8
TOCKI ° 1
0 SYNC _
g li 1 2 Tey o TMRO
0 .
cap. Sensing | St Fieg i To
Oscillator TOSE ToCs 8-Bit
Prescaler PSA Overflow to Timerl
T1GSS =11
TMR1GE
PSA
OO
WDTE 8
Low-Power .
WDT OSC PS<20> L1
wDT
Divide by o Time-out
512
PSA
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DS40001417C-page 91



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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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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17.2.6 TRANSMISSION Following the eighth falling clock edge, control of the

When the RAW bit of the received address byte is set SDA line is released back to the master so that the
and an address match occurs, the RAW bit of the master can acknowledge or not acknowledge the
SSPSTAT register is set and the slave will respond to respo’nse. I th? ”.‘aSt‘?r sends a not acknowledge, the
the master by reading out data. After the address match, slavc_es transmission is complete g_nd the slave must
an ACK pulse is generated by the slave hardware and monitor for the next Start condition. If the master

the SCL pin is held low (clock is automatically stretched) alc I?/no;/vlti:jgnesrhitcorrwltrg: chfbtP:e be ds tls \r]etutrnedWitt(?] :Ee
until the slave is ready to respond. See Section 17.2.7 siave fo transmit another byte ot data. Just as €

“Clock Stretching”. The data the slave will transmit previous byte, the clock is stretched by the slave, data
must be loaded into the SSPBUF register, which sets must be loaded into the SSPBUF and CKP must be set

the BF bit. The SCL line is released by setting the CKP to release the clock line (SCL).
bit of the SSPCON register.

An SSP interrupt is generated for each transferred data
byte. The SSPIF flag bit of the PIR1 register initiates an
SSP interrupt, and must be cleared by software before
the next byte is transmitted. The BF bit of the SSPSTAT
register is cleared on the falling edge of the eighth
received clock pulse. The SSPIF flag bit is set on the
falling edge of the ninth clock pulse.

FIGURE 17-12: 12C WAVEFORMS FOR TRANSMISSION (7-BIT ADDRESS)
AN Receiving Address R/W | ! Transmitting Data ACK - - -
o T\ /ATX XA AMYRNEY |\ AR ToroeXosXBaXos o XL E0y \ /"
. [ .
. | -
-2. " patain I "X SCL hel |owI == e
- sampled : :reémk%sc fossPiF Lo
SSPIF I ' | |<—Cleared in software :
f |
BF |

N |
Dummy read of SSPBUF _f L l . . . Erom SSP Interrupt
toclear BF flag SISPBUF is written in software {Service Routine p

CKP

|
1— Set bit after writing to SSPBUF
(the SSPBUF must be written to
before the CKP bit can be set)
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TABLE 21-2: PIC16(L)F722A/723A INSTRUCTION SET
. 14-Bit Opcode
Mnemonic, Description Cycles i Status Notes
Operands MSb LSb Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f,d Add W and f 1 00 0111 dfff ffff | C,DC,Z 1,2
ANDWF f, d AND W with f 1 00 0101 dfff ffff 4 1,2
CLRF f Clear f 1 00 0001 Ifff ffff 4 2
CLRW - Clear W 1 00 0001 OxxX XXXX Z
COMF f,d Complement f 1 00 1001 dfff ffff z 1,2
DECF f, d Decrement f 1 00 0011 dfff ffff z 1,2
DECFSzZ f,d Decrement f, Skip if 0 1(2) 00 1011 dfff ffff 1,23
INCF f, d Increment f 1 00 1010 dfff ffff z 1,2
INCFSZ f, d Increment f, Skip if 0 1(2) 00 1111 dfff ffff 1,2,3
IORWF f, d Inclusive OR W with f 1 00 0100 dfff ffff 4 1,2
MOVF f, d Move f 1 00 1000 dfff ffff 4 1,2
MOVWF f Move W to f 1 00 0000 Ifff ffff
NOP - No Operation 1 00 0000 0OxxO 0000
RLF f, d Rotate Left f through Carry 1 00 1101 dfff ffff C 1,2
RRF f, d Rotate Right f through Carry 1 00 1100 dfff ffff C 1,2
SUBWF f, d Subtract W from f 1 00 0010 dfff ffff | C,DC,Z 1,2
SWAPF f, d Swap nibbles in f 1 00 1110 dfff ffff 1,2
XORWF f, d Exclusive OR W with f 1 00 0110 dfff ffff 4 1,2
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f, b Bit Clear f 1 01 O00bb bfff ffff 1,2
BSF f,b Bit Set f 1 01 O01bb bfff ffff 1,2
BTFSC f,b Bit Test f, Skip if Clear 1(2) 01 10bb bfff ffff 3
BTFSS f, b Bit Test f, Skip if Set 1(2) 01 11bb bfff ffff 3
LITERAL AND CONTROL OPERATIONS

ADDLW k Add literal and W 1 11 111x kkkk kkkk | C,DC,Z
ANDLW k AND literal with W 1 11 1001 kkkk kkkk z
CALL k Call Subroutine 2 10 Okkk kkkk kkkk |
CLRWDT - Clear Watchdog Timer 1 00 0000 0110 0100 | TO,PD
GOTO k Go to address 2 10 1kkk Kkkkk kkkk
IORLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk z
MOVLW k Move literal to W 1 11 00xx kkkk kkkk
RETFIE - Return from interrupt 2 00 0000 0000 1001
RETLW k Return with literal in W 2 11  01xx kkkk kkkk
RETURN Return from Subroutine 2 00 0000 0000 1000
SLEEP - Go into Standby mode 1 00 0000 0110 0011 | TO,PD
SUBLW k Subtract W from literal 1 11 110x kkkk kkkk | C,DC,ZzZ
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk 4

Note 1: When an I/O register is modified as a function of itself (e.g., MOVF PORTA, 1), the value used will be that value present
on the pins themselves. For example, if the data latch is ‘1’ for a pin configured as input and is driven low by an external
device, the data will be written back with a ‘0’.

2: Ifthis instruction is executed on the TMRO register (and where applicable, d = 1), the prescaler will be cleared if

assigned to the TimerO module.
3: If the Program Counter (PC) is modified, or a conditional test is true, the instruction requires two cycles. The second
cycle is executed as a NOP.

DS40001417C-page 174
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BTFSS Bit Test f, Skip if Set

Syntax: [label ] BTFSS f,b

Operands: 0<f<127
0<b<7

Operation: skip if (f<b>) =1

Status Affected: None

Description: If bit ‘b’ in register ‘" is ‘0", the next
instruction is executed.
If bit ‘b’ is ‘1", then the next
instruction is discarded and a NOP
is executed instead, making this a
2-cycle instruction.

CALL Call Subroutine

Syntax: [label] CALL k

Operands: 0<k<2047

Operation: (PC)+ 1—> TOS,
k - PC<10:0>,
(PCLATH<4:3>) - PC<12:11>

Status Affected:  None

Description: Call Subroutine. First, return
address (PC + 1) is pushed onto
the stack. The 11-bit immediate
address is loaded into PC bits
<10:0>. The upper bits of the PC
are loaded from PCLATH. CALL is
a 2-cycle instruction.

CLRF Clear f

Syntax: [label] CLRF f

Operands: 0<f<127

Operation: 00h — (f)
157

Status Affected: Z

Description: The contents of register ‘f’ are
cleared and the Z bit is set.

CLRW Clear W

Syntax: [label] CLRW

Operands: None

Operation: 00h —» (W)
157

Status Affected: Z

Description: W register is cleared. Zero bit (Z)

is set.

CLRWDT Clear Watchdog Timer

Syntax: [label] CLRWDT

Operands: None

Operation: 00h - WDT
0 — WDT prescaler,
1-T0
1—->PD

Status Affected: TO, PD

Description: CLRWDT instruction resets the
Watchdog Timer. It also resets the
prescaler of the WDT..
Status bits TO and PD are set.

COMF Complement f

Syntax: [label] COMF f,d

Operands: 0<f<127
d e [0,1]

Operation: (f) - (destination)

Status Affected: Z

Description: The contents of register ‘f’ are
complemented. If ‘d’ is ‘0’, the
result is stored in W. If ‘'d" is ‘1’,
the result is stored back in
register ‘f'.

DECF Decrement f

Syntax: [label] DECFfd

Operands: 0<f<127
d e [0,1]

Operation: (f) - 1 — (destination)

Status Affected: Z

Description: Decrement register ‘f'. If ‘d’ is ‘0,

the result is stored in the W
register. If ‘d’ is ‘1’, the result is
stored back in register ‘f'.
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TABLE 23-12: 1°C BUS START/STOP BITS REQUIREMENTS

Pilrc?m Symbol Characteristic Min. | Typ | Max. | Units Conditions
SP90* |Tsu:STA |Start condition 100 kHz mode 4700 | — — ns |Only relevant for Repeated
Setup time 400 kHz mode | 600 | — | — Start condition
SP91* |THD:STA |Start condition 100 kHz mode | 4000 | — — ns |After this period, the first
Hold time 400 kHz mode | 600 | — | — clock pulse is generated
SP92* |Tsu:sTO |Stop condition 100 kHz mode | 4700 | — — ns
Setup time 400 kHz mode 600 | — —
SP93 |THD:STO |Stop condition 100 kHz mode 4000 | — — ns
Hold time 400 kHz mode 600 | — —
* These parameters are characterized but not tested.
FIGURE 23-21: 1°C BUS DATA TIMING
— <~ SP103 1« SP100 . —» = SP102
- : SP101 Vo
SCL
SDA
In
SDA
Out
Note:  Refer to Figure 23-2 for load conditions.
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FIGURE 24-12: PIC16LF722A/723A TYPICAL IbD vs. Fosc OVER VDD, HS MODE
2.50 T T T T T T
Typical: Statistical Mean @25°C | | ‘ |
Maximum: Mean (Worst-Case Temp) + 3¢ | | ‘ |
-40°C to 125°C
R I R E RV
| | \ | s
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:‘Ei | 2.5V
8 |
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050 T T T T T T T T T T T T T T T T T
| \ | | \ |
| | | | | |
0.00 - } : | - } } - | ‘ - -
4 MHz 6 MHz 8 MHz 10 MHz 13 MHz 16 MHz 20 MHz
Fosc
FIGURE 24-13: PIC16F722A/723A MAXIMUM IpD vs. VDD OVER Fosc, XT MODE, Vcap = 0.1pF
600 T T T T T
Typical: Statistical Mean @25°C | | 4 MHz
Maximum: Mean (Worst-Case Temp) + 3¢ ‘
500 | (40°Ctol125°C) | e ]

DD (HA)
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FIGURE 24-42: PIC16LF722A/723A T10SC 32 kHz IPD vs. VDD

4.0 ‘

Typical: Statistical Mean @25°C
Maximum: Mean (Worst-Case Temp)+3¢ | . ﬁl -
(-40°C to 125°C)

3.5

IPD (HA)

0.0 : ' : : : :
1.8V 2v 2.5V 3v 3.6V

VoD (V)

FIGURE 24-43: PIC16F722A/723A TYPICAL ADC IpD vs. VDD, VCAP = 0.1uF

7.5 T T

Typical: Statistical Mean @25°C
Maximum: Mean (Worst-Case Temp) + 3¢
(-40°C to 125°C)

IPD (HA)

1.8V 2v 3V 3.6V 5V 5.5V
VoD (V)

© 2010-2016 Microchip Technology Inc. DS40001417C-page 235



PIC16(L)

F722A/723A

FIGURE 24-44:

PIC16LF722A/723A TYPICAL ADC IpD vs. VDD

250
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FIGURE 24-45: PIC16F722A/723A ADC IpD vs. VDD, VCAP = 0.1pF
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FIGURE 24-62: PIC16F722A/723A CAP SENSE OUTPUT CURRENT, POWER MODE = HIGH
20000
15000 Min. Sink -40°C
10000 — _—T  Typ.Sink25°C
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5 0
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- —_— in ‘ource
Q\\ Typ. Source 25°C
-10000 \\\
\;
Max. Source -40°C
-15000 ‘ ‘
1.8 2 25 3 3.2 3.6 4 4.5 5 55
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FIGURE 24-63: PIC16F722A/723A CAP SENSE OUTPUT CURRENT, POWER MODE = MEDIUM
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FIGURE 24-66: PIC16F722A/723A CAP SENSOR HYSTERESIS, POWER MODE = MEDIUM
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FIGURE 24-67:  PIC16F722A/723A CAP SENSOR HYSTERESIS, POWER MODE = LOW
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25.2 Package Details
The following sections give the technical details of the packages.

28-Lead Skinny Plastic Dual In-Line (SP) — 300 mil Body [SPDIP]

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

N
5 e e B 0 e B O e B Y e SO Y e B i B e B i

NOTE 1

@ g
d
d
4
d
d
4
d
d
4
d
a

A1 — b1 J L
e
Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .200
Molded Package Thickness A2 120 .135 .150
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 310 .335
Molded Package Width E1 .240 .285 .295
Overall Length D 1.345 1.365 1.400
Tip to Seating Plane L 110 1130 .150
Lead Thickness ¢ .008 .010 .015
Upper Lead Width b1 .040 .050 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-070B
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28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note:

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