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PIC16(L)F707

TABLE 1: 40/44-PIN ALLOCATION TABLE FOR PIC16F707/PIC16LF707
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Voo |11,32| 7, |7,28(7,8,28 — — — — — — — — — VbD
2
Vss |12,31| 6, [6,29]| 6,30, — — — — — — — — — Vss
27 31
Note Pull-up activated only with external MCLR configuration.

RC1 is the default pin location for CCP2. RB3 may be selected by changing the CCP2SEL bit in the APFCON register.

1
2:
3: RAS5 is the default pin location for SS. RAO may be selected by changing the SSSEL bit in the APFCON register.
4: PIC16F707 only. Vcap functionality is selectable by the VCAPEN bits in Configuration Word 2.
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PIC16(L)F707

TABLE 2-2: SPECIAL FUNCTION REGISTER SUMMARY

) ) ) ) ) ) ) ) value on: Valueon all

Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR other
Resets
Bank 0
00h®@ INDF Addressing this location uses contents of FSR to address data memory (not a physical register) XXXX XXXX | XXXX XXXX
01lh TMRO TimerO Module Register 0000 0000 | 0000 0000
02h®@ PCL Program Counter (PC) Least Significant Byte 0000 0000 | 0000 0000
03h®@ STATUS IRP RP1 RPO TO PD z DC c 0001 1xxx | 000q quuu
04h® FSR Indirect Data Memory Address Pointer XXXX XXXX | uuuu uuuu
05h PORTA PORTA Data Latch when written: PORTA pins when read XXXX XXXX | uuuu uuuu
06h PORTB PORTB Data Latch when written: PORTB pins when read XXXX XXXX | uuuu uuuu
07h PORTC PORTC Data Latch when written: PORTC pins when read XXXX XXXX | uuuu uuuu
08h PORTD PORTD Data Latch when written: PORTD pins when read XXXX XXXX | uuuu uuuu
09h PORTE — — — — RE3 RE2 RE1 REO ---- XXXX [---- uuuu
0AhND@ | pCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
0Bh@ INTCON GIE PEIE TMROIE INTE RBIE TMROIF INTF RBIF 0000 000x | 0000 000u
0Ch PIR1 TMR1GIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMR1IF | 0000 0000 | 0000 0000
0Dh PIR2 TMR3GIF | TMR3IF TMRBIF TMRAIF — — — CCP2IF 0000 ---0 | 0000 ---0
OEh TMRI1L Holding Register for the Least Significant Byte of the 16-bit TMR1 Register XXXX XXXX | uuuu uuuu
OFh TMR1H Holding Register for the Most Significant Byte of the 16-bit TMR1 Register XXXX XXXX | uuuu uuuu
10h TICON TMR1CS1 | TMR1CSO | T1ckPst | Tickpso | Tioscen | Tisyne | — [ TMR10N [ 0000 00-0 [uuuu wu-u
11h TMR2 Timer2 Module Register 0000 0000 | 0OOO 0000
12h T2CON — | tourpss | toutes2 [ Toutpst | Toutpso | TMR20N | T2ckPs1 | T2ckPso | -000 0000 |-000 0000
13h SSPBUF Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX | uuuu uuuu
14h SSPCON wcoL | sspov | sspeNn | ckp | sspm3 | sspmz | sspmi | sspmo | 0000 0000 | 0000 0000
15h CCPR1L Capture/Compare/PWM Register 1 (LSB) XXXX XXXX | uuuu uuuu
16h CCPR1H Capture/Compare/PWM Register 1 (MSB) XXXX XXXX | uuuu uuuu
17h CCP1CON — — DC1B1 DC1B0O CCP1M3 CCP1M2 CCP1M1 | CCP1MO | --00 0000 |--00 0000
18h RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0000 000x | 0000 000x
19h TXREG USART Transmit Data Register 0000 0000 | OOOO 0000
1Ah RCREG USART Receive Data Register 0000 0000 | 0OOO 0000
1Bh CCPR2L Capture/Compare/PWM Register 2 (LSB) XXXX XXXX | uuuu uuuu
1Ch CCPR2H Capture/Compare/PWM Register 2 (MSB) XXXX XXXX | uuuu uuuu
1Dh CCP2CON — | — ] pcee1 | pceeo | ccpams | ccpamz | ccpemi | ccpamo | --00 0000 |--00 0000
1Eh ADRES A/D Result Register XXXX XXXX | uuuu uuuu
1Fh ADCONO — | — | cmss | cHs2 | chHst | cHso | GO/DONE | ADON | --00 0000 |--00 0000
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.
2: These registers can be addressed from any bank.
3: Accessible only when SSPM<3:0> = 1001.

DS40001418C-page 18
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PIC16(L)F707

3.0 RESETS

The PIC16(L)F707 differentiates between various
kinds of Reset:

a) Power-on Reset (POR)

b) WDT Reset during normal operation

c¢) WDT Reset during Sleep

d) MCLR Reset during normal operation

e) MCLR Reset during Sleep

f)  Brown-out Reset (BOR)

Some registers are not affected in any Reset condition;
their status is unknown on POR and unchanged in any
other Reset. Most other registers are reset to a “Reset
state” on:

» Power-on Reset (POR)

« MCLR Reset

« MCLR Reset during Sleep

* WDT Reset

* Brown-out Reset (BOR)

Most registers are not affected by a WDT wake-up
since this is viewed as the resumption of normal
operation. TO and PD bits are set or cleared differently
in different Reset situations, as indicated in Table 3-3.
These bits are used in software to determine the nature
of the Reset.

A simplified block diagram of the On-Chip Reset Circuit
is shown in Figure 3-1.

The MCLR Reset path has a noise filter to detect and
ignore small pulses. See Section 25.0 “Electrical
Specifications” for pulse width specifications.

FIGURE 3-1: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT
=
MCLR/VpPP
Sleep
WDT WDT
Module | Time-out
Reset

L 4 POR
Power-on Reset
VDD
Brown-out™®

Reset
BOREN

OST/PWRT
OST

CLKIN

10-bit Ripple Counter }@
OscC1/

Chip_Reset

I—I_J

PWRT

]

WDTosc~|> 11-bit Ripple Counter }7

Enable PWRT

Enable OST

Note 1: Refer to the Configuration Word Register 1 (Register 8-1).
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3.1 MCLR

The PIC16(L)F707 has a noise filter in the MCLR Reset
path. The filter will detect and ignore small pulses.

It should be noted that a Reset does not drive the
MCLR pin low.

Voltages applied to the pin that exceed its specification
can result in both MCLR Resets and excessive current
beyond the device specification during the ESD event.
For this reason, Microchip recommends that the MCLR
pin no longer be tied directly to VDD. The use of an RC
network, as shown in Figure 3-2, is suggested.

An internal MCLR option is enabled by clearing the
MCLRE bit in the Configuration Word register. When
MCLRE = 0, the Reset signal to the chip is generated
internally. When the MCLRE = 1, the RE3/MCLR pin
becomes an external Reset input. In this mode, the
RE3/MCLR pin has a weak pull-up to VDD. In-Circuit
Serial Programming is not affected by selecting the
internal MCLR option.

FIGURE 3-2: RECOMMENDED MCLR
CIRCUIT
VDD
PIC® MCU
R1
10 kQ
MCLR

c1
0.1 puF

3.2 Power-on Reset (POR)

The on-chip POR circuit holds the chip in Reset until VDD
has reached a high enough level for proper operation. A
maximum rise time for VDD is required. See
Section 25.0 “Electrical Specifications” for details. If
the BOR is enabled, the maximum rise time specification
does not apply. The BOR circuitry will keep the device in
Reset until VDD reaches VBOR (see Section 3.5
“Brown-Out Reset (BOR)").

When the device starts normal operation (exits the
Reset condition), device operating parameters (i.e.,
voltage, frequency, temperature, etc.) must be met to
ensure operation. If these conditions are not met, the
device must be held in Reset until the operating
conditions are met.

For additional information, refer to Application Note
ANG607, Power-up Trouble Shooting (DS00607).

3.3 Power-up Timer (PWRT)

The Power-up Timer provides a fixed 64 ms (nominal)
time-out on power-up only, from POR or Brown-out
Reset. The Power-up Timer operates from the WDT
oscillator. For more information, see Section 7.3
“Internal Clock Modes”. The chip is kept in Reset as
long as PWRT is active. The PWRT delay allows the
VDD to rise to an acceptable level. A Configuration bit,
PWRTE, can disable (if set) or enable (if cleared or pro-
grammed) the Power-up Timer. The Power-up Timer
should be enabled when Brown-out Reset is enabled,
although it is not required.

The Power-up Timer delay will vary from chip-to-chip
and vary due to:

VDD variation

» Temperature variation

 Process variation

See DC parameters for details (Section 25.0
“Electrical Specifications”).

Note:  The Power-up Timer is enabled by the
PWRTE bhit in the Configuration Word 1.

3.4 Watchdog Timer (WDT)

The WDT has the following features:

» Shares an 8-bit prescaler with Timer0

» Time-out period is from 17 ms to 2.2 seconds,
nominal

« Enabled by a Configuration bit

WDT is cleared under certain conditions described in
Table 3-3.

3.4.1 WDT OSCILLATOR

The WDT derives its time base from 31 kHz internal
oscillator.

Note:  When the Oscillator Start-up Timer (OST)
is invoked, the WDT is held in Reset,
because the WDT Ripple Counter is used
by the OST to perform the oscillator delay
count. When the OST count has expired,

the WDT will begin counting (if enabled).

© 2010-2015 Microchip Technology Inc.
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3.6 Time-out Sequence

On power-up, the time-out sequence is as follows: first,
PWRT time-out is invoked after POR has expired, then
OST is activated after the PWRT time-out has expired.
The total time-out will vary based on oscillator configu-
ration and PWRTE bit status. For example, in EC mode
with PWRTE bit = 1 (PWRT disabled), there will be no
time-out at all. Figure 3-5, Figure 3-6 and Figure 3-7
depict time-out sequences.

Since the time-outs occur from the POR pulse, if MCLR
is kept low long enough, the time-outs will expire. Then,
bringing MCLR high will begin execution immediately
(see Figure 3-6). This is useful for testing purposes or
to synchronize more than one PIC16(L)F707 device
operating in parallel.

Table 3-2 shows the Reset conditions for some special
registers.

3.7 Power Control (PCON) Register

The Power Control (PCON) register has two Status bits
to indicate what type of Reset that last occurred.

Bit 0 is BOR (Brown-out Reset). BOR is unknown on
Power-on Reset. It must then be set by the user and
checked on subsequent Resets to see if BOR = 0,
indicating that a brown-out has occurred. The BOR
Status bit is a “don’t care” and is not necessarily
predictable if the brown-out circuit is disabled
(BOREN<1:0> =00 in the Configuration Word register).

Bit 1 is POR (Power-on Reset). It is a ‘0’ on Power-on
Reset and unaffected otherwise. The user must write a
‘1’ to this bit following a Power-on Reset. On a
subsequent Reset, if POR is ‘0’, it will indicate that a
Power-on Reset has occurred (i.e., VDD may have
gone too low).

For more information, see Section 3.5 “Brown-Out
Reset (BOR)".

TABLE 3-4: TIME-OUT IN VARIOUS SITUATIONS
Power-up Brown-out Reset ;
Oscillator Configuration = —_— —_— — Wakelup from
PWRTE =0 PWRTE = 1 PWRTE =0 PWRTE = 1 Sleep
XT, HS, LP TPWRT + 1024« | 1024 « Tosc | TPWRT + 1024+ | 1024 « TOSC 1024 « Tosc
Tosc Tosc
RC, EC, INTOSC TPWRT TPWRT — —
FIGURE 3-5: TIME-OUT SEQUENCE ON POWER-UP (DELAYED MCLR): CASE 1
VDD —/
MCLR —
Internal POR |_|

TPWRT: !

PWRT Time-out

«—TOST—>

OST Time-out

Internal Reset
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6.4 PORTC and TRISC Registers

PORTC is a 8-bit wide, bidirectional port. The
corresponding data direction register is TRISC
(Register 6-11). Setting a TRISC bit (= 1) will make the
corresponding PORTC pin an input (i.e., put the
corresponding output driver in a High-Impedance mode).
Clearing a TRISC bit (= 0) will make the corresponding
PORTC pin an output (i.e., enable the output driver and
put the contents of the output latch on the selected pin).
Example 6-3 shows how to initialize PORTC.

Reading the PORTC register (Register 6-10) reads the
status of the pins, whereas writing to it will write to the
PORT latch. All write operations are read-modify-write
operations. Therefore, a write to a port implies that the
port pins are read, this value is modified and then written
to the PORT data latch.

The TRISC register (Register 6-11) controls the PORTC
pin output drivers, even when they are being used as
analog inputs. The user should ensure the bits in the
TRISC register are maintained set when using them as
analog inputs. I/O pins configured as analog input always
read ‘0’.

REGISTER 6-10: PORTC: PORTC REGISTER

EXAMPLE 6-3:

BANKSEL PORTC

CLRF PORTC

BANKSEL TRI SC ;

MOVLW B 00001100" ;Set RC<3:2> as inputs

MOWFF  TRI SC ;and set RC<7:4,1:0>
;as outputs

INITIALIZING PORTC

;Init PORTC

The location of the CCP2 function is controlled by the
CCP2SEL bitin the APFCON register (see Register 6-1).

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

‘0’ = Bit is cleared

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO
bit 7 bit 0
Legend:

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 7-0 RC<7:0>: PORTC General Purpose I/O Pin bits

1 = Port pinis > VIH
0 = Port pin is < VIL

REGISTER 6-11: TRISC: PORTC TRI-STATE REGISTER

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISCO
bit 7 bit 0

Legend:

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

X = Bit is unknown

bit 7-0 TRISC<7:0>: PORTC Tri-State Control bits

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

© 2010-2015 Microchip Technology Inc. DS40001418C-page 55
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14.0 TIMERA/B MODULES

TimerA and TimerB are two more TimerO-type
modules. Timers A and B are available as general-
purpose timers/counters, and are closely integrated
with the capacitive sensing modules.

The TimerA/B modules incorporate the following
features:

 8-hit timer/counter register (TMRX)

 8-bit prescaler

» Programmable internal or external clock source

* Programmable external clock edge selection

* Interrupt on overflow

* TMRA can be used to gate Timerl

* TMRB can be used to gate Timer3

Figure 14-1 is a block diagram of the TimerA/TimerB

modules.
FIGURE 14-1: BLOCK DIAGRAM OF THE TIMERA/TIMERB PRESCALER
Fosc/a
Data Bus
TXCKI
pin 0 8
§§ ) 1 \
1 253%0/ > TMRx
From 1 0
CPSxOSC Set Flag bit TMRXxI
TMRXSE TMRXCS _ 8-bit on Overflow
TXXCS Prescaler TMRxPSA Overflow to Timer1/3

=

TMRxPS<2:0>

Note 1: TxXCS is in the CPSXCONO register.
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17.3.2 PWM PERIOD

The PWM period is specified by the PR2 register of
Timer2. The PWM period can be calculated using the
formula of Equation 17-1.

EQUATION 17-1: PWM PERIOD

PWM Period = [(PR2)+ 1] e 4e TOSC e
(TMR2 Prescale Value)

Note: Tosc = 1/Fosc

When TMR2 is equal to PR2, the following three events

occur on the next increment cycle:

* TMR2 is cleared

» The CCPx pin is set. (Exception: If the PWM duty
cycle = 0%, the pin will not be set.)

* The PWM duty cycle is latched from CCPRXxL into
CCPRxH.

Note: The Timer2 postscaler (refer to
Section 15.1 “Timer2 Operation”) is not
used in the determination of the PWM
frequency.

17.3.3 PWM DUTY CYCLE

The PWM duty cycle is specified by writing a 10-bit value
to multiple registers: CCPRXxL register and DCxB<1:0>
bits of the CCPxCON register. The CCPRxL contains
the eight MSbs and the DCxB<1:0> bhits of the
CCPXCON register contain the two LSbs. CCPRxL and
DCxB<1:0> bits of the CCPxCON register can be written
to at any time. The duty cycle value is not latched into
CCPRxH until after the period completes (i.e., a match
between PR2 and TMR2 registers occurs). While using
the PWM, the CCPRxH register is read-only.

Equation 17-2 is used to calculate the PWM pulse
width.

Equation 17-3 is used to calculate the PWM duty cycle
ratio.

EQUATION 17-2: PULSE WIDTH

Pulse Width = (CCPRxL:CCPxCON<5:4>) o
Tosc e (TMR2 Prescale Value)

Note: Tosc = 1/Fosc

EQUATION 17-3: DUTY CYCLE RATIO

o= (CCPRXL:CCPXCON<5:4>)

Duty Cycle Rati A(PR2+ 1)

The CCPRxH register and a 2-bit internal latch are
used to double buffer the PWM duty cycle. This double
buffering is essential for glitchless PWM operation.

The 8-bit timer TMR2 register is concatenated with
either the 2-bit internal system clock (Fosc), or 2 bits of
the prescaler, to create the 10-bit time base. The system
clock is used if the Timer2 prescaler is set to 1:1.

When the 10-bit time base matches the CCPRxH and
2-bit latch, then the CCPx pin is cleared (refer to
Figure 17-3).

DS40001418C-page 126
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18.1.2.1 Enabling the Receiver

The AUSART receiver is enabled for asynchronous
operation by configuring the following three control bits:

* CREN=1
* SYNC=0
* SPEN=1

All other AUSART control bits are assumed to be in
their default state.

Setting the CREN bit of the RCSTA register enables the
receiver circuitry of the AUSART. Clearing the SYNC bit
of the TXSTA register configures the AUSART for
asynchronous operation. Setting the SPEN bit of the
RCSTA register enables the AUSART and automatically
configures the RX/DT 1/O pin as an input.

flag bit of the PIR1 register is set. The top character in
the FIFO is transferred out of the FIFO by reading the
RCREG register.

Note: If the receive FIFO is overrun, no additional
characters will be received until the overrun
condition is cleared. Refer to
Section 18.1.2.5 “Receive  Overrun
Error” for more information on overrun
errors.

Note 1: When the SPEN bit is set, the TX/CK I/O
pin is automatically configured as an out-
put, regardless of the state of the corre-
sponding TRIS bit and whether or not the
AUSART transmitter is enabled. The
PORT latch is disconnected from the out-
put driver so it is not possible to use the
TX/CK pin as a general purpose output.

2: The corresponding ANSEL bit must be
cleared for the RX/DT port pin to ensure

proper AUSART functionality.

18.1.2.2 Receiving Data

The receiver data recovery circuit initiates character
reception on the falling edge of the first bit. The first bit,
also known as the Start bit, is always a zero. The data
recovery circuit counts one-half bit time to the center of
the Start bit and verifies that the bit is still a zero. If it is
not a zero then the data recovery circuit aborts
character reception, without generating an error, and
resumes looking for the falling edge of the Start bit. If
the Start bit zero verification succeeds then the data
recovery circuit counts a full bit time to the center of the
next bit. The bit is then sampled by a majority detect
circuit and the resulting ‘0’ or ‘1’ is shifted into the RSR.
This repeats until all data bits have been sampled and
shifted into the RSR. One final bit time is measured and
the level sampled. This is the Stop bit, which is always
a ‘1'. If the data recovery circuit samples a ‘0’ in the
Stop bit position then a framing error is set for this
character, otherwise the framing error is cleared for this
character. Refer to Section 18.1.2.4 “Receive
Framing Error” for more information on framing
errors.

Immediately after all data bits and the Stop bit have
been received, the character in the RSR is transferred
to the AUSART receive FIFO and the RCIF interrupt

18.1.2.3 Receive Interrupts

The RCIF interrupt flag bit of the PIR1 register is set
whenever the AUSART receiver is enabled and there is
an unread character in the receive FIFO. The RCIF
interrupt flag bit is read-only, it cannot be set or cleared
by software.

RCIF interrupts are enabled by setting all of the
following bits:

* RCIE, Receive Interrupt Enable bit of the PIE1
register

* PEIE, Peripheral Interrupt Enable bit of the
INTCON register

* GIE, Global Interrupt Enable bit of the INTCON
register

The RCIF interrupt flag bit of the PIR1 register will be
set when there is an unread character in the FIFO,
regardless of the state of interrupt enable bits.

18.1.2.4 Receive Framing Error

Each character in the receive FIFO buffer has a
corresponding framing error Status bit. A framing error
indicates that a Stop bit was not seen at the expected
time. The framing error status is accessed via the
FERR bit of the RCSTA register. The FERR bit
represents the status of the top unread character in the
receive FIFO. Therefore, the FERR bit must be read
before reading the RCREG.

The FERR bit is read-only and only applies to the top
unread character in the receive FIFO. A framing error
(FERR = 1) does not preclude reception of additional
characters. It is not necessary to clear the FERR bit.
Reading the next character from the FIFO buffer will
advance the FIFO to the next character and the next
corresponding framing error.

The FERR bit can be forced clear by clearing the SPEN
bit of the RCSTA register which resets the AUSART.
Clearing the CREN bit of the RCSTA register does not
affect the FERR bit. A framing error by itself does not
generate an interrupt.

Note: If all receive characters in the receive
FIFO have framing errors, repeated reads
of the RCREG will not clear the FERR bit.

© 2010-2015 Microchip Technology Inc.
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FIGURE 18-5: ASYNCHRONOUS RECEPTION
/ Y677 son\ S0 Y X VeIt
RX/DT pin I bit 0 ¥ bit 1 bit 7/8/ Sto bit bit 0 bit 7/8/ Stop it bit 7/8/ Stop
it bit " it
Rcv Shift [
N f— e
Rcv Buffer Reg :T Word 1 Word 2 T '
1 RCREG RCREG '
Read Rcv ' !
Buffer Reg S S : S S S S I [
RCREG ' ' ’)
RCIF (( i 5 S S S o
(Interrupt Flag) )) !
i (( (( (( 1
OERR bit ) ) ) ) )
CREN (( (C (( 3
)) )) )) _
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.
TABLE 18-2: REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION
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
ANSELC ANSC7 ANSC6 | ANSC5 — — ANSC2 | ANSC1 | ANSCO | 111- -111|111- -111
INTCON GIE PEIE TMROIE INTE RBIE TMROIF INTF RBIF 0000 000x | 0000 000x
PIE1 TMR1GIE | ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE | 0000 0000 | 0000 0000
PIR1 TMR1GIF ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF | 0000 0000 | 0000 0000
RCREG AUSART Receive Data Register 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
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 reception.
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REGISTER 19-1: 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 over-
flow 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 1/O pin.

Note 1: When enabled, these pins must be properly configured as input or output.
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NOTES:
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25.0 ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings("

Ambient temperature UNAEr DIAS ............uiiiiiiiiiie et ee e -40°C to +125°C
SEOrage tEMPEIALUIE ........eiiiiieii e e et e e e e et e e e e e e sr e e e e e et e e e e e s e en e e e e nenrneas -65°C to +150°C
Voltage on VDD with respect t0 VSS, PICLBFTO07 ......ccoovuiiiiiiieiiieesiieesiiee et -0.3V to +6.5V
Voltage on VCAP pin with respect t0 VSS, PICLOFT07 .......ccccveiiiieiiiieeieeesee e -0.3V to +4.0V
Voltage on VDD with respect t0 VSS, PICLELFTO7 .....ccccciiiiiiieiiiee et -0.3V to +4.0V
Voltage 0N MCLR With F@SPECE 10 VSS ........cvreeeeereeeieeeeeeeseeseeseesesseseseessesesseseeseenessneesesnesseseesesnennens -0.3V to +9.0V
Voltage on all other pins with respect to Vss -0.3V to (VDD + 0.3V)
Total power dissipation(l) ............................................................................................................................... 800 mwW
Maximum CUITENE OUE OF WSS PN ..oiiiiiiiiiiie ettt ettt sttt e et e e et e e e sbe e e e sbb e e nnbaeeantbeesnteeennneas 95 mA
MaXimum CUTENE INTO VDD PN ...eeeiirieiiiiie et ettt e et s ettt e st e e e e s be e e e e n e e e s ne e e enne e e et n e e e annneennnnees 70 mA
Clamp current, 1K (VPIN < 0 OF VPIN > VDD)......c.ccviirieieuiiinteeetesiteteteeesssessesesessssesesasassssesessssesesesassssesesessssssesessssesesases +20 mA
Maximum output current SUNK DY @ny 1/O PiN.......oooiiiiii e s
Maximum output current sourced BY any 1/O PiN.........cooiuiiiiiiiiiiieie ettt
Maximum current sunk by all ports®), -40°C < TA < +85°C fOr iNAUSLHal ...............coveveereeesrersrsees s,
Maximum current sunk by all ports(®, -40°C < Ta < +125°C for extended...................

Maximum current sourced by all ports®, 40°C < TA < +85°C fOr iNAUSHAI ............ov.eveeveeeeeeeeeeeersreseeesenes

Maximum current sourced by all ports®, -40°C < Ta < +125°C for extended
Note 1: Power dissipation is calculated as follows: Pbis = VDD x {IDD — X I0H} + X {(VDD — VOH) X loH} + X (VoI x loL).

T NOTICE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure above maximum rating conditions for
extended periods may affect device reliability.
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25.3 DC Characteristics: PIC16(L)F707-I/E (Power-Down) (Continued)

Standard Operating Conditions (unless otherwise stated)

PIC16LF707 Operating temperature -40°C < TA < +85°C for industrial
-40°C < Ta < +125°C for extended
Standard Operating Conditions (unless otherwise stated)
PIC16F707 Operating temperature -40°C < Ta < +85°C for industrial
-40°C < TA < +125°C for extended
Conditions
P;a\lram Device Characteristics Min. | Typt '\ggfc EA;SX"-C Units
0 * * VDD Note
D028D — 125 — — pA 1.8 Cap Sense HighRange
_ 130 _ _ pA 3.0 Medium Power (Note 6)
D028D — 145 — — pA 1.8 Cap Sense High Range
— 150 _ _ LA 3.0 Medium Power (Note 6)
— 160 — — pA 5.0
D028E — 150 — — pA 1.8 Cap Sense HighRange
. 170 . _ LA 30 High Power (Note 6)
D028E — 180 — — pA 1.8 Cap Sense High Range
_ 190 _ _ uA 3.0 High Power (Note 6)
— 200 — — pA 5.0

1t Datain “Typ” column is at 3.0V,
not tested.

25°C unless otherwise stated

. These parameters are for design guidance only and are

Note 1: The peripheral current is the sum of the base IDD or IPD and the additional current consumed when this peripheral is
enabled. The peripheral A current can be determined by subtracting the base IDD or IPD current from this limit. Max
values should be used when calculating total current consumption.

2:  The power-down current in Sleep mode does not depend on the oscillator type. Power-down current is measured with
the part in Sleep mode, with all I/O pins in high-impedance state and tied to VDD.

A/D oscillator source is FRC.

o9 R w

0.1 uF capacitor on VcApP (RAO).
Includes FVR IPD and DAC IPD.

Fixed Voltage Reference is automatically enabled whenever the BOR is enabled.
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FIGURE 25-11: CAPTURE/COMPARE/PWM TIMINGS (CCP)

CCPx
(Capture mode)

\<—CCOL—=' '<—CCO2—! !
: cco3 :
Note: Refer to Figure 25-2 for load conditions.
TABLE 25-6: CAPTURE/COMPARE/PWM REQUIREMENTS (CCP)

Standard Operating Conditions (unless otherwise stated)
Operating Temperature -40°C < Ta < +125°C

Pilroam Sym. Characteristic Min. Typt | Max. | Units Conditions
CCO1* | TccL | CCPx Input Low Time No Prescaler | 0.5Tcy+20 | — — ns
With Prescaler 20 — — ns
CC02* | TccH | CCPx Input High Time No Prescaler | 0.5Tcy+20 | — — ns
With Prescaler 20 — — ns
CCO03* | TccP | CCPx Input Period 3Tcy +40 — — ns | N = prescale value (1, 4 or 16)
N

*

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.

TABLE 25-7: PIC16F707 A/D CONVERTER (ADC) CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)

Operating temperature  -40°C < TA < +125°C

Pi{:m Sym. Characteristic Min. | Typt | Max. | Units Conditions
ADO1 |[NR Resolution — — 8 bit

ADO2 |EIL Integral Error — — +1.7 | LSb |VREF = 3.0V

ADO3 |EpL | Differential Error — — +1 LSb | No missing codes

VREF = 3.0V

ADO4 | EoFF | Offset Error — — LSb | VREF = 3.0V

ADO5 |EGN | Gain Error — — + LSb |VREF = 3.0V

ADO6 | VREF | Reference Voltage(3) 1.8 — VDD \%

ADO7 |VaIN |Full-Scale Range Vss — VREF \%

ADO08 |ZAIN | Recommended Impedance of — — 50 kQ | Can go higher if external 0.01pF 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.
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FIGURE 25-19: SPI SLAVE MODE TIMING (CKE = 1)

. SP71 '+ SP72 !

! — - ' <—~ SP77
: SP75, SP76 -
SDI MSbin bit 6 - - -2 LSb In

' SP74

Note: Refer to Figure 25-2 for load conditions.
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TABLE 25-12: 1°C BUS START/STOP BITS REQUIREMENTS

Pilr;‘m Symbol Characteristic Min. | Typ | Max. | Units Conditions
SP90* |Tsu:sSTA | 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:sToO | 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 25-21: 1°C BUS DATA TIMING
— «—SP103 1o 5P100 . —» = SP102
- : SP101 Vo
SCL
SDA
In
SDA
Out
Note: Refer to Figure 25-2 for load conditions.
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FIGURE 26-18: PIC16LF707 IbD vs. VDD, LP MODE

30 T T T

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

DD (MA)

1.8 3 3.3 3.6
VDD (V)

FIGURE 26-19: PIC16F707 MAXIMUM IpD vs. Fosc OVER VDD, INTOSC MODE, Vcap = 0.1uF

210 T T T

Typical: Statistical Mean @25°C | |

Maximum: Mean (Worst-Case Temp) + 3G | ‘ 5V
(-40°C to 125°C)
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200 +

B — - - - — - — - — - - ]
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150 +

140

130 +

204 — — — — — — — — — — — — — = — — — ]

110 : - 1
62.5 kHz 125 kHz 250 kHz 500 kHz
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FIGURE 26-58: PIC16F707 PWRT PERIOD

105 T T T T T T T T
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FIGURE 26-59: PIC16F707 WDT TIME-OUT PERIOD
24.00 T T T T T T T
Typical: Statistical Mean @25°C ‘ ‘ ‘ ‘ ‘
2200 | | Maximum: Mean (Worst-Case Temp) + 36 I e e I B
’ (-40°C to 125°C) | | | | |
| ‘ ‘ | | | | | Max. -40°C
T T T T
. e —————————_ T T ——
| \ \ \ \ \ \ \
| \ \ \ \ \ \ \

BOOf — — f o | | [
2 : | | | | | | |  Typ. 25°C
g16.00;——4——4———‘———‘———‘———‘———L——L———
F | \ \ \ \ \ \ \

woof — — L

| | ‘ — ! ! I Min. 125°C
I | \ \ \ \ \ \ \
1200 — — _—— e — —— — —— — — = — — = — — — — — —
T l \ \ \ \ T T
| \ \ \ \ \ \ \
10.00 L I ! ! ! ! ! ! !
1.8V 2V 2.2V 2.4V 3V 3.6V 4V 4.5V 5V

© 2010-2015 Microchip Technology Inc. DS40001418C-page 247



PIC16(L)F707

FIGURE 26-60: PIC16F707 HFINTOSC WAKE-UP FROM SLEEP START-UP TIME

6.0 ‘ ‘

T
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5.5 - | Maximum: Mean (Worst-Case Temp) + 3¢ r— ) — — T —_ — — r _ - —
(-40°C to 125°C)

5.0

4.5

4.0

35

3.0

TIME (us)

2.5

2.0

15

1.0 : : : : :
1.8V 2v 3v 3.6V 4v 4.5V 5V 5.5V

FIGURE 26-61: PIC16F707 A/D INTERNAL RC OSCILLATOR PERIOD
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