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PIC16(L)F722A/723A

2.2 Data Memory Organization

The data memory is partitioned into multiple banks
which contain the General Purpose Registers (GPRS)
and the Special Function Registers (SFRs). Bits RPO
and RP1 are bank select bits.

RP1  RPO
0 0 — Bank 0 is selected
0 1 — Bank 1 is selected
1 0 — Bank 2 is selected
1 1 — Bank 3 is selected

Each bank extends up to 7Fh (128 bytes). The lower
locations of each bank are reserved for the Special
Function Registers. Above the Special Function
Registers are the General Purpose Registers,
implemented as static RAM. All implemented banks
contain Special Function Registers. Some frequently
used Special Function Registers from one bank are
mirrored in another bank for code reduction and
quicker access.

221 GENERAL PURPOSE REGISTER
FILE

The register file is organized as 128 x 8 bits in the
PIC16(L)F722A and 192 x 8 bits in the PIC16(L)F723A.
Each register is accessed either directly or indirectly
through the File Select Register (FSR), (Refer to
Section 2.5 “Indirect Addressing, INDF and FSR
Registers”).

22.2 SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral functions for controlling the
desired operation of the device (refer to Table 2-1).
These registers are static RAM.

The Special Function Registers can be classified into
two sets: core and peripheral. The Special Function
Registers associated with the “core” are described in
this section. Those related to the operation of the
peripheral features are described in the section of that
peripheral feature.
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PIC16(L)F722A/723A

TABLE 2-1: PIC16(L)F722A/723A SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ;’g:;"e;g& Page
Bank 1
80h@ INDF Addressing this location uses contents of FSR to address data memory (not a physical register) XXXX  XXXX 22,30
81h OPTION_REG| RBPU | INTEDG | Tocs | Tose | pPsa | ps2 | psi [ Pso |1111 1111 | 1930
82h@ PCL Program Counter (PC) Least Significant Byte 0000 0000 | 21,30
83h@  |sTATUS wp [ rrr | R0 | 76 | PD [ z | bc | ¢ 0001 1xxx | 18,30
84h@ FSR Indirect Data Memory Address Pointer XXXX  XXXX 22,30
85h TRISA TRISA7 TRISA6 TRISAS TRISA4 TRISA3 TRISA2 TRISAL TRISAO | 1111 1111 43,30
86h TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO | 1111 1111 52,30
87h TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISCO | 1111 1111 62,30
89h TRISE — — — — TRISE3®) — — — ---- 1111 | 69,30
8AhL2 | PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 | 21,30
8Bh@ INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x 36,30
8Ch PIE1 TMR1GIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMRI1IE | 0000 0000 37,31
8Dh PIE2 — — — — — — — CCP2E | ---- ---0 38,31
8Eh PCON = = = = = = POR BOR |---- --qq | 2031
8Fh T1GCON TMR1GE | T1GPOL T1GTM T1GSPM T1GGO T1GVAL T1GSS1 | T1GSSO | 0000 0x00 | 104,31
DONE

90h OSCCON — — IRCF1 IRCFO ICSL ICSS — — --10 qg-- 73,31
91h OSCTUNE — — TUN5 TUN4 TUN3 TUN2 TUN1 TUNO --00 0000 74,31
92h PR2 Timer2 Period Register 1111 1111 | 106,31
93h SSPADD® Synchronous Serial Port (12C mode) Address Register 0000 0000 | 155,31
93h SSPMSK®) Synchronous Serial Port (I2C mode) Address Mask Register 1111 1111 | 166,31
94h SSPSTAT SMP CKE D/A P S RIW UA BF 0000 0000 | 153,31
95h WPUB WPUB7 WPUBG6 WPUBS5 WPUB4 WPUB3 WPUB2 WPUB1 WPUBO | 1111 1111 52,31
96h 10CB 10CB7 I0CB6 10CB5 10CB4 10CB3 10CB2 10CB1 10CBO 0000 0000 53,31
97h — Unimplemented — —
98h TXSTA CSRC TX9 TXEN SYNC — BRGH TRMT TX9D 0000 -010 | 133,31
99h SPBRG BRG7 BRG6 BRG5 BRG4 BRG3 BRG2 BRG1 BRGO 0000 0000 | 135,31
9Ah — Unimplemented — —
9Bh — Unimplemented — —
9Ch APFCON — — — — — — SSSEL |CCP2SEL| ---- --00 42,31
9Dh FVRCON FVRRDY FVREN — — — — ADFVR1 | ADFVRO | q0-- --00 90,31
9Eh — Unimplemented — —
9Fh ADCON1 — ADCS2 ADCS1 ADCSO0 — — ADREF1 | ADREFO | 0000 --00 86,31
Legend: x = unknown, u = unchanged, q = value depends on condition, - = unimplemented, read as ‘0", r = reserved.

Shaded locations are unimplemented, read as ‘0’.
Note 1:  The upper byte of the program counter is not directly accessible. PCLATH is a holding register for the PC<12:8>, whose contents are
transferred to the upper byte of the program counter.
These registers can be addressed from any bank.
Accessible only when SSPM<3:0> =1001.
Accessible only when SSPM<3:0> = 1001.
This bit is always ‘1’ as RE3 is input-only.

arwn
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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
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FIGURE 6-5: BLOCK DIAGRAM OF RAG6
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FIGURE 6-6: BLOCK DIAGRAM OF RA7
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FIGURE 6-11:

BLOCK DIAGRAM OF RB6
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TABLE 6-4: SUMMARY OF REGISTERS ASSOCIATED WITH PORTC

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | Register

on Page

APFCON — — — — — — SSSEL | CCP2SEL 42
CCP1CON — — DC1B1 DC1BO | CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO 115
CCP2CON — — DC2B1 DC2B0O | CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO 115
PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO 62
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 134
SSPCON WCOL SSPOV SSPEN CKP SSPM3 SSPM2 | SSPM1 SSPMO 152
SSPSTAT SMP CKE D/IA P S RIW UA BF 153
T1CON TMR1CS1 | TMR1CSO | TICKPS1 | TLCKPSO | TIOSCEN | TISYNC — TMR1ON 103
TXSTA CSRC TX9 TXEN SYNC — BRGH TRMT TX9D 133
TRISC TRISC7 TRISC6 TRISCS5 | TRISC4 TRISC3 | TRISC2 | TRISC1 | TRISCO 62
Legend: x = unknown, u = unchanged, - = unimplemented locations read as ‘0’. Shaded cells are not used by

PORTC.
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VSS/VREF-

FIGURE 9-3: ANALOG INPUT MODEL
Voo Sampling
e VT % 0.6V . Switch
« Rs  ANx Ric<lk ' SS Rss:
D (5:;'2 T vr=oev(})' Learace ll CHoLD = 10 pF

e

Legend: CHoLD
CPIN

= Sample/Hold Capacitance
= Input Capacitance

| LEAKAGE = Leakage current at the pin due to
various junctions

RiC = Interconnect Resistance

Rss = Resistance of Sampling Switch
SS = Sampling Switch

VT = Threshold Voltage

Note 1: Referto Section 23.0 “Electrical Specifications”.

567891011
Sampling Switch
(k)

FIGURE 9-4: ADC TRANSFER FUNCTION

Full-Scale Range
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ADC Output Code
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Transition

44 ‘<— 1 LSB ideal
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Transition
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> Analog Input Voltage

DS40001417C-page 88

© 2010-2016 Microchip Technology Inc.




PIC16(L)F722A/723A

12.0 TIMER1 MODULE WITH GATE + Selectable Gate Source Polarity

CONTROL + Gate Toggle Mode
» Gate Single-pulse Mode

» Gate Value Status
« Gate Event Interrupt

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

* 16-bit timer/counter register pair (TMR1H:TMR1L)

« Programmable internal or external clock source
 3-bit prescaler

» Dedicated LP oscillator circuit

» Synchronous or asynchronous operation

* Multiple Timerl gate (count enable) sources

* Interrupt on overflow

* Wake-up on overflow (external clock,
Asynchronous mode only)

« Time base for the Capture/Compare function
» Special Event Trigger (with CCP)

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

FIGURE 12-1: TIMER1 BLOCK DIAGRAM
T1GSS<1:0>
116 [X] k 00 T1GSPM
From Timer0 01 T1G IN 0
Overflow - - T1GVAL 5 3 Data Bus
Fr&mtTri]rrlge'{% 10 Single Pulse 1 RD
ate | Acq. Control Q1— EN TIGCON
From WDT 11
Overflow T1GGO/DONE Interrupt | Set
TMRI1ON TN det TMR1GIF
T1GPOL T1GTM
TMR1GE
Set flag bit
TMRL1IF on
Overflow @)
L TMR1 EN ﬁ‘ Synchronized
TMR1H TMRIL | | TICLK Clock Input
Q D
1|
TMR1CS<1:0> TISYNG
T10SO/T1CKI Xl_ OUT —— :
Cap. Sensing 111
T10SC Oscillator Prescaler Synchronize®
1,2,4,8 f
oo det
11081 X} EN 10 } )
Fosc T1CKPS<1:0>
Internal — 01
Clock Fosc/2
T10SCEN Foscld Internal Sleep Input
osc Clock
o Internal — 00 o¢
Clock
T1CKI @ '|>
Note 1: ST Buffer is high speed type when using T1CKI.
2: Timerl register increments on rising edge.
3: Synchronize does not operate while in Sleep.
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TABLE 15-3: SUMMARY OF REGISTERS ASSOCIATED WITH CAPTURE
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Sﬁggzgeé
ANSELB — — ANSB5 ANSB4 ANSB3 ANSB2 | ANSB1 ANSBO 53
APFCON — — — — — — SSSEL |CCP2SEL 42
CCP1CON — — DCi1B1 DC1BO | CCP1M3 |CCP1M2| CCP1M1 | CCP1IMO 115
CCP2CON — — DC2B1 DC2B0 | CCP2M3 | CCP2M2 | CCP2M1 | CCP2MO 115
CCPRxL |Capture/Compare/PWM Register X Low Byte 116
CCPRxH |Capture/Compare/PWM Register X High Byte 116
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 36
PIE1 TMR1GIE ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMRI1IE 37
PIE2 — — — — — — — CCP2IE 38
PIR1 TMRI1GIF ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF 39
PIR2 — — — — — — — CCP2IF 40
T1CON TMR1CS1|TMR1CSO | TLICKPS1 | TICKPSO|TIOSCEN | TISYNC | — TMRION | 103
T1GCON TMR1GE | TIGPOL | T1GTM |T1GSPM | T1GGO/ | TIGVAL | TIGSS1 | T1GSSO 104
DONE
TMRI1L Holding Register for the Least Significant Byte of the 16-bit TMR1 Register 99
TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR1 Register 99
TRISB TRISB7 TRISB6 TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO 52
TRISC TRISC7 TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 62
Legend: - = Unimplemented locations, read as ‘0’, u = unchanged, x = unknown. Shaded cells are not used by the
Capture.

© 2010-2016 Microchip Technology Inc.

DS40001417C-page 117




PIC16(L)F722A/723A

FIGURE 16-4: ASYNCHRONOUS TRANSMISSION (BACK-TO-BACK)
Write to TXREG [ 1 ((
BRG Output Word 1 World 2 ))
(Shift Clock) L | L] | LI SS_I | | | | |
Txf;':pib”_ —\ Start b:it K hito X bitl ><j D( Bi7/8 / Stop bt \St@rtbit < bito
(Transmit BuffeI: 1Tey = = | - Word 1 I Word 2
Empty Flag) L L ((
T - = 1Tcv ))
TRMT bit Wordl —» —
e Transmit shi Transmit Shift Reg. T st Shift Reg.
3
Note: This timing diagram shows two consecutive transmissions.
TABLE 16-1: REGISTERS ASSOCIATED WITH ASYNCHRONOUS 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 | CCP1lIE | 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
SPBRG BRG7 BRG6 BRG5 BRG4 BRG3 BRG2 BRG1 BRGO | 0000 0000 | 0000 0000
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 1111 1111 | 1111 1111
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 asynchronous transmission.
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19.2 Wake-up Using Interrupts

When global interrupts are disabled (GIE cleared) and
any interrupt source has both its interrupt enable bit
and interrupt flag bit set, one of the following will occur:

« If the interrupt occurs before the execution of a
SLEEP instruction, the SLEEP instruction will
complete as a NOP. Therefore, the WDT and WDT
prescaler and postscaler (if enabled) will not be
cleared, the TO bit will not be set and the PD bit
will not be cleared.

« If the interrupt occurs during or after the
execution of a SLEEP instruction, the device will
immediately wake-up from Sleep. The SLEEP
instruction will be completely executed before the
wake-up. Therefore, the WDT and WDT prescaler
and postscaler (if enabled) will be cleared, the TO
bit will be set and the PD bit will be cleared.

Even if the flag bits were checked before executing a
SLEEP instruction, it may be possible for flag bits to
become set before the SLEEP instruction completes. To
determine whether a SLEEP instruction executed, test
the PD bit. If the PD bit is set, the SLEEP instruction
was executed as a NOP.

To ensure that the WDT is cleared, a CLRWDT instruction
should be executed before a SLEEP instruction.

FIGURE 19-1: WAKE-UP FROM SLEEP THROUGH INTERRUPT
1 Q11Q2| Q3] Q4,Q11Q2|Q3| Q4; Q1 . Q11Q21 Q3] @4, Q11 Q2| Q31 @4, Q11 Q2| Q31 Q4, Q11 Q21 Q31 Q4,
oSN AW AW AW AW AW AW AWAW e Y YAV A A AT AWV ATAYAY AVAWAWAN
clkouTf) \ /  Tost®| / \ / \ / NI e
INT pin : : L : : : :
INTF flag . : : \: : : : : '
(INTCON reg.) / Y «__Interrupt Latency® . . ,
(ﬁ\ll'llgcblotN reg.)i E :Processor in E E \ E E E
o Seen vl
Instruction Flow | ! ! : X ! ! ! !
PC X PC X__PC+1 X PC+2 X PC+2 X PC+2 X 0004h ___X__ 0005h \
instruction I+ jnst(pc) = Sleep!  Inst(PC + 1) ' Inst(PC +2) ' Inst(0004h) ' Inst(0005h) '
E)fgé'uctg%” : Inst(PC - 1) : Sleep : : Inst(PC + 1) . Dummy Cycle . Dummy Cycle. Inst(0004h) :
Note 1 XT, HS or LP Oscillator mode assumed.
2:  TosT = 1024 Tosc (drawing not to scale). This delay does not apply to EC and RC Oscillator modes.
3: GIE = 1 assumed. In this case after wake-up, the processor jumps to 0004h. If GIE = 0, execution will continue in-line.
4: CLKOUT is not available in XT, HS, LP or EC Oscillator modes, but shown here for timing reference.
TABLE 19-1: SUMMARY OF REGISTERS ASSOCIATED WITH POWER-DOWN MODE
Name Bit 7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bito | Registeron
Page
10CB 10CB7 IOCB6 | IOCB5 | I0CB4 | I0OCB3 10CB2 IOCB1 IOCBO 53
INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 36
PIE1 TMR1GIE ADIE RCIE TXIE SSPIE CCPlIE TMR2IE TMRI1IE 37
PIE2 = = = = = = = CCP2IE 38
PIR1 TMR1GIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF 39
PIR2 = = = = = = = CCP2IF 40
Legend: x =unknown, u = unchanged, — = unimplemented, read as ‘0’. Shaded cells are not used in Power-Down

mode.
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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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RLF Rotate Left f through Carry
Syntax: [label] RLF fd
Operands: 0<f<127
d e [0,1]
Operation: See description below
Status Affected: C
Description: The contents of register ‘f’ are
rotated one bit to the left through
the Carry flag. If ‘d’ is ‘0’, the
result is placed in the W register.
If ‘d’ is ‘1’, the result is stored
back in register ‘f'.
Words: 1
Cycles:
Example: RLF REGL, 0
Before Instruction
REGL = 1110 0110
C = 0
After Instruction
REGL = 1110 0110
w = 1100 1100
C = 1
RRF Rotate Right f through Carry
Syntax: [label] RRF f,d
Operands: 0<f<127
d e [0,1]
Operation: See description below
Status Affected: C
Description: The contents of register ‘f’ are

rotated one bit to the right through
the Carry flag. If ‘d’ is ‘0, the
result is placed in the W register.
If ‘d" is ‘1, the result is placed
back in register ‘f’.

SLEEP Enter Sleep mode

Syntax: [label] SLEEP

Operands: None

Operation: 00h —» WDT,
0 — WDT prescaler,
17O,
0—->PD

Status Affected:  TO, PD

Description: The power-down Status bit, PD is
cleared. Time-out Status bit, TO
is set. Watchdog Timer and its
prescaler are cleared.
The processor is put into Sleep
mode with the oscillator stopped.

SUBLW Subtract W from literal

Syntax: [label] SUBLW k

Operands: 0<k<255

Operation: k-(W)—> W)

Status Affected: C, DC, Z

Description: The W register is subtracted (2's

complement method) from the 8-bit
literal ‘k’. The result is placed in the
W register.

C=0 W >k

c=1 W <k

DC=0 W<3:0> > k<3:0>

DC=1 W<3:0> < k<3:0>
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TABLE 23-1:

CLOCK OSCILLATOR TIMING REQUIREMENTS

Standard Operating Conditions (unless otherwise stated)
Operating temperature  -40°C < TA < +125°C

Pilr:m Sym. Characteristic Min. Typt Max. Units Conditions
0so01 Fosc External CLKIN Frequency(l) DC — 37 kHz |LP Oscillator mode
DC — 4 MHz | XT Oscillator mode
DC — 20 MHz |HS Oscillator mode
DC — 20 MHz |EC Oscillator mode
Oscillator Frequency™® — 32.768 — kHz |LP Oscillator mode
0.1 — 4 MHz | XT Oscillator mode
1 — 20 MHz |HS Oscillator mode, VDD > 2.7V
DC — 4 MHz |RC Oscillator mode
0S02 [Tosc |External CLKIN Period® 27 — 0 us  |LP Oscillator mode
250 — 0 ns XT Oscillator mode
50 — 0 ns HS Oscillator mode
50 — 0 ns EC Oscillator mode
Oscillator Period® — 30.5 — us  |LP Oscillator mode
250 — 10,000 ns XT Oscillator mode
50 — 1,000 ns HS Oscillator mode, VDD > 2.7V
250 — — ns RC Oscillator mode
0Ss03 Tcy Instruction Cycle Time® 200 Tcy DC ns Tcy = 4/Fosc
0S04* |TosH, |External CLKIN High, 2 — — us LP oscillator
TosL External CLKIN Low 100 _ _ ns XT oscillator
20 — — ns HS oscillator
0S05* |TosR, |External CLKIN Rise, 0 — 0 ns LP oscillator
TosF External CLKIN Fall 0 _ 0 ns XT oscillator
0 — 0 ns HS oscillator
*  These parameters are characterized but not tested.
t Datain “Typ” columnis at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
Note 1: Instruction cycle period (TcY) equals four times the input oscillator time base period. All specified values are based on

characterization data for that particular oscillator type under standard operating conditions with the device executing code.
Exceeding these specified limits may result in an unstable oscillator operation and/or higher than expected current
consumption. All devices are tested to operate at “min” values with an external clock applied to OSC1 pin. When an
external clock input is used, the “max” cycle time limit is “DC” (no clock) for all devices.

© 2010-2016 Microchip Technology Inc.
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FIGURE 23-12: PIC16F722A/723A A/D CONVERSION TIMING (NORMAL MODE)
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Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This allows the
SLEEP instruction to be executed.

FIGURE 23-13: PIC16F722A/723A A/D CONVERSION TIMING (SLEEP MODE)
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Note 1: If the A/D clock source is selected as RC, a time of Tcy is added before the A/D clock starts. This allows the
SLEEP instruction to be executed.
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24.0 DC AND AC CHARACTERISTICS GRAPHS AND CHARTS

Note:  The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore, outside the warranted range.

“Typical” represents the mean of the distribution at 25 <. “Maximum” or “minimum” represents (mean + 30) or
(mean - 30) respectively, where ois a standard deviation, over the whole temperature range.

FIGURE 24-1: PIC16F722A/723A MAXIMUM IpbD vs. Fosc OVER Vbbb, EC MODE, Vcap = 0.1uF
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FIGURE 24-38: PIC16LF722A/723A CAP SENSE MEDIUM POWER IPD vs. VDD
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FIGURE 24-39: PIC16F722A/723A CAP SENSE LOW POWER IpD vs. VDD, VCAP = 0.1pF
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THE MICROCHIP WEBSITE

Microchip provides online support via our website at
www.microchip.com. This website is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the website contains the following information:

* Product Support — Data sheets and errata, appli-
cation notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

» General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Micro-
chip sales offices, distributors and factory repre-
sentatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a spec-
ified product family or development tool of interest.

To register, access the Microchip website at
www.microchip.com. Under “Support”, click on “Cus-
tomer Change Notification” and follow the registration
instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

» Local Sales Office

« Field Application Engineer (FAE)

» Technical Support

Customers should contact their distributor, representa-
tive or Field Application Engineer (FAE) for support.
Local sales offices are also available to help custom-
ers. A listing of sales offices and locations is included in
the back of this document.

Technical support is available through the website
at: http://www.microchip.com/support
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NOTES:
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received 1ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate,
dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KEELOQ,
KeeLoQ logo, Kleer, LANCheck, LINK MD, MedialLB, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, PIC32 logo,
RightTouch, SpyNIC, SST, SST Logo, SuperFlash and UNI/O
are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company,
ETHERSYNCH, Hyper Speed Control, HyperLight Load,
IntelliMOS, mTouch, Precision Edge, and QUIET-WIRE are
registered trademarks of Microchip Technology Incorporated
in the U.S.A.

Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut,
BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN,
EtherGREEN, In-Circuit Serial Programming, ICSP, Inter-Chip
Connectivity, JitterBlocker, KleerNet, KleerNet logo, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code
Generation, PICDEM, PICDEM.net, PICkit, PICtail,
PureSilicon, RightTouch logo, REAL ICE, Ripple Blocker,
Serial Quad 1/0, SQI, SuperSwitcher, SuperSwitcher Il, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan,
WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

SQTP is a service mark of Microchip Technology Incorporated
in the U.S.A.

Silicon Storage Technology is a registered trademark of
Microchip Technology Inc. in other countries.

GestIC is a registered trademarks of Microchip Technology
Germany Il GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.

© 2010-2016, Microchip Technology Incorporated, Printed in
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