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PIC16(L)F707

FIGURE 2: 44-PIN QFN (8X8X0.9)
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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 RAQ.
3:  PIC16F707 only.
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FIGURE 3: 44-PIN TQFP
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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:  PIC16F707 only.
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TABLE 1-1: PIC16(L)F707 PINOUT DESCRIPTION (CONTINUED)
Name Function I_Ir_lyppuet O_Il_;tg:t Description
RC4/SDI/SDA RC4 ST CMOS | General purpose I/0O.
SDI ST — SPI data input.
SDA 1’c OD |I2C data input/output.
RC5/SDO/CPSA9 RC5 ST CMOS | General purpose I/O.
SDO — CMOS | SPI data output.
CPSA9 AN — Capacitive sensing A input 9.
RC6/TX/CK/ICPSA10 RC6 ST CMOS | General purpose I/O.
TX — CMOS | USART asynchronous transmit.
CK ST CMOS | USART synchronous clock.
CPSA10 AN — Capacitive sensing A input 10.
RC7/RX/DT/CPSA1l RC7 ST CMOS | General purpose I/0.
RX ST — USART asynchronous input.
DT ST CMOS | USART synchronous data.
CPSA11 AN — Capacitive sensing A input 11.
RDO/CPSB5/T3G RDO ST CMOS | General purpose I/O.
CPSB5 AN — Capacitive sensing B input 5.
T3G ST — Timer3 Gate input.
RD1/CPSB6 RD1 ST CMOS | General purpose I/0.
CPSB6 AN — Capacitive sensing B input 6.
RD2/CPSB7 RD2 ST CMOS | General purpose I/O.
CPSB7 AN — Capacitive sensing B input 7.
RD3/CPSA8 RD3 ST CMOS | General purpose I/O.
CPSAS8 AN — Capacitive sensing A input 8.
RD4/CPSA12 RD4 ST | cMos | General purpose 1/O.
CPSA12 AN — Capacitive sensing A input 12.
RD5/CPSA13 RD5 ST | cMos | General purpose I/O.
CPSA13 AN — Capacitive sensing A input 13.
RD6/CPSA14 RD6 ST cMOS | General purpose I/O.
CPSA14 AN — Capacitive sensing A input 14.
RD7/CPSA15 RD7 ST | cMos | General purpose 1/O.
CPSA15 AN — Capacitive sensing A input 15.
REO/AN5/CPSA5 REO ST CMOS | General purpose I/O.
ANS5 AN — A/D Channel 5 input.
CPSA5 AN — Capacitive sensing A input 5.
RE1/AN6/CPSA6 RE1 ST CMOS | General purpose I/O.
AN6 AN — A/D Channel 6 input.
CPSA6 AN — Capacitive sensing A input 6.
RE2/AN7/CPSA7 RE2 ST CMOS | General purpose I/O.
AN7 AN — A/D Channel 7 input.
CPSA7 AN — Capacitive sensing A input 7.
RE3/MCLR/VPP RE3 TTL — General purpose input.
MCLR ST — Master Clear with internal pull-up.
VPP HV — Programming voltage.
VDD VDD Power — Positive supply.
Legend: AN = Analog input or output CMOS= CMOS compatible input or output OD = Open Drain

TTL = TTL compatible input ST
XTAL = Crystal

HV = High Voltage

= Schmitt Trigger input with CMOS levels 12c

= Schmitt Trigger input with 12C
levels

DS40001418C-page 14
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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

DS40001418C-page 32
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TABLE 3-5: INITIALIZATION CONDITION FOR REGISTERS (CONTINUED)
Register Address Power-on Reset(/l) MCLR Reset/ Wake-up from S!eep through
Brown-out Reset WDT Reset Interrupt/Time-out

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 0000 ---0 0000 ---0 uuuu ---u
PCON 8Eh c-- --qq cee- —-uu(h®) —--- --uu
T1GCON 8Fh 0000 0x00 uuuu uxuu uuuu uxuu
OSCCON 90h --10 qg-- --10 qqg-- --uu qQg- -
OSCTUNE 91h --00 0000 --uu uuuu --uu uuuu
PR2 92h 1111 1111 1111 1111 uuuu uuuu
SSPADD 93h 0000 0000 0000 0000 uuuu uuuu
SSPMSK 93h 1111 1111 1111 1111 uuuu uuuu
SSPSTAT 94h 0000 0000 0000 0000 uuuu uuuu
WPUB 95h 1111 1111 1111 1111 uuuu uuuu
10CB 96h 0000 0000 0000 0000 uuuu uuuu
T3CON 97h 0000 -0-0 0000 -0-0 uuuu -u-u
TXSTA 98h 0000 -010 0000 -010 uuuu -uuu
SPBRG 99%h 0000 0000 0000 0000 uuuu uuuu
TMR3L 9Ah XXXX XXXX uuuu uuuu uuuu uuuu
TMR3H 9Bh XXXX XXXX uuuu uuuu uuuu uuuu
APFCON 9Ch ---- --00 ---- --00 ---- --uu
FVRCON 9Dh go00 0000 q000 0000 q000 0000
ADCON1 9Fh -000 --00 -000 --00 -uuu --uu
TACON 105h 0- 00 0000 0- 00 0000 u- uu uuuu
CPSBCONO 106h 00-- 0000 00-- 0000 uu-- uuuu
CPSBCON1 107h ---- 0000 ---- 0000 ---- uuuu
CPSACONO 108h 00-- 0000 00-- 0000 uu-- uuuu
CPSACON1 109h ---- 0000 ---- 0000 ---- uuuu
PMDATL 10Ch XXXX XXXX XXXX XXXX uuuu uuuu
PMADRL 10Dh XXXX XXXX XXXX XXXX uuuu uuuu
PMDATH 10Eh - - XX XXXX - - XX XXXX --uu uuuu
PMADRH 10Fh - - - X XXXX - - =X XXXX ---Uu uuuu
TMRA 110h 0000 0000 0000 0000 uuuu uuuu

Legend: u =unchanged, x = unknown, - = unimplemented bit, reads as ‘0’, g = value depends on condition.

Note 1:

If VDD goes too low, Power-on Reset will be activated and registers will be affected differently.

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

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

4: See Table 3-2 for Reset value for specific condition.
5: If Reset was due to brown-out, then bit 0 = 0. All other Resets will cause bit 0 = u.

© 2010-2015 Microchip Technology Inc.
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7.6 External Clock Modes

7.6.1 OSCILLATOR START-UP TIMER (OST)

If the oscillator module is configured for LP, XT or HS
modes, the Oscillator Start-up Timer (OST) counts
1024 oscillations on the OSC1 pin before the device is
released from Reset. This occurs following a Power-on
Reset (POR) and when the Power-up Timer (PWRT)
has expired (if configured), or a wake-up from Sleep.
During this time, the program counter does not
increment and program execution is suspended. The
OST ensures that the oscillator circuit, using a quartz
crystal resonator or ceramic resonator, has started and
is providing a stable system clock to the oscillator
module.

7.6.2 EC MODE

The External Clock (EC) mode allows an externally
generated logic level as the system clock source. When
operating in this mode, an external clock source is
connected to the OSCL1 input and the OSC2 is available
for general purpose I/O. Figure 7-2 shows the pin
connections for EC mode.

The Oscillator Start-up Timer (OST) is disabled when
EC mode is selected. Therefore, there is no delay in
operation after a Power-on Reset (POR) or wake-up
from Sleep. Because the PIC® MCU design is fully
static, stopping the external clock input will have the
effect of halting the device while leaving all data intact.
Upon restarting the external clock, the device will
resume operation as if no time had elapsed.

FIGURE 7-2: EXTERNAL CLOCK (EC)
MODE OPERATION

Clock from ~>@—> OSCL/CLKIN
Ext. System

PIC® MCU

/0 <— 0SCc2/CLKOUT®

Note 1: Alternate pin functions are described in
Section 6.1 “Alternate Pin Function”.

7.6.3 LP, XT, HS MODES

The LP, XT and HS modes support the use of quartz
crystal resonators or ceramic resonators connected to
OSC1 and OSC2 (Figure 7-3). The mode selects a low,
medium or high gain setting of the internal inverter-
amplifier to support various resonator types and speed.

LP Oscillator mode selects the lowest gain setting of the
internal inverter-amplifier. LP mode current consumption
is the least of the three modes. This mode is best suited
to drive resonators with a low drive level specification, for
example, tuning fork type crystals.

XT Oscillator mode selects the intermediate gain
setting of the internal inverter-amplifier. XT mode
current consumption is the medium of the three modes.
This mode is best suited to drive resonators with a
medium drive level specification.

HS Oscillator mode selects the highest gain setting of the
internal inverter-amplifier. HS mode current consumption
is the highest of the three modes. This mode is best
suited for resonators that require a high drive setting.

Figure 7-3 and Figure 7-4 show typical circuits for
guartz crystal and ceramic resonators, respectively.

FIGURE 7-3: QUARTZ CRYSTAL
OPERATION (LP, XT OR
HS MODE)
PIC® MCU
L OSC1/CLKIN
I
C1
Quartz
Crystal
c2 Rs® 0OSC2/CLKOUT
Note 1: A series resistor (RS) may be required for
quartz crystals with low drive level.
2: The value of RF varies with the Oscillator mode
selected.

Note 1: Quartz crystal characteristics vary
according to type, package and
manufacturer. The user should consult the
manufacturer data sheets for specifications
and recommended application.

2: Always verify oscillator performance over
the VDD and temperature range that is
expected for the application.

3: For oscillator design assistance, reference
the following Microchip Applications Notes:

» AN826, “Crystal Oscillator Basics and
Crystal Selection for rfPIC® and PIC®
Devices” (DS00826)

+ AN849, “Basic PIC® Oscillator Design”
(DS00849)

« AN943, “Practical PIC® Oscillator
Analysis and Design” (DS00943)

* AN949, “Making Your Oscillator Work”
(DS00949)

DS40001418C-page 68
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REGISTER 12-1: 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 TMROCS TMROSE 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 TMROCS: TMRO Clock Source Select bit
1 = Transition on TOCKI pin
0 = Internal instruction cycle clock (Fosc/4)
bit 4 TMROSE: 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 TMRO RATE  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 12-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMERO

) . ) ) . . . ) value on Value on

Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR all other

Resets
INTCON GIE PEIE TMROIE INTE RBIE TMROIF INTF RBIF 0000 000x | 0000 000x
OPTION_REG RBPU INTEDG | TMROCS TMROSE PSA PS2 PS1 PSO 1111 1111 {1111 1111
TMRO TimerO Module Register XXXX XXXX |uuuu uuuu
TRISA TRISA7 TRISA6 TRISA5 TRISA4 TRISA3 TRISA2 TRISA1 TRISAO | 1111 1111|1111 1111

Legend: — = Unimplemented locations, read as ‘0’. Shaded cells are not used by the Timer0 module.

© 2010-2015 Microchip Technology Inc. DS40001418C-page 91
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REGISTER 15-1: T2CON: TIMER2 CONTROL REGISTER

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— TOUTPS3 TOUTPS2 TOUTPS1 TOUTPSO TMR20ON T2CKPS1 T2CKPSO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown
bit 7 Unimplemented: Read as ‘0’
bit 6-3 TOUTPS<3:0>: Timer2 Output Postscaler Select bits

0000 = 1:1 Postscaler
0001 = 1:2 Postscaler
0010 = 1:3 Postscaler
0011 = 1:4 Postscaler
0100 = 1:5 Postscaler
0101 = 1:6 Postscaler
0110 = 1:7 Postscaler
0111 = 1:8 Postscaler
1000 = 1:9 Postscaler
1001 =1:10 Postscaler
1010 =1:11 Postscaler
1011 =1:12 Postscaler
1100 = 1:13 Postscaler
1101 = 1:14 Postscaler
1110 = 1:15 Postscaler
1111 =1:16 Postscaler

bit 2 TMR2ON: Timer2 On bit

1= Timer2is on
0 = Timer2 is off

bit 1-0 T2CKPS<1:0>: Timer2 Clock Prescale Select bits

00 =Prescaleris 1
01 = Prescaler is 4
1x =Prescaleris 16

TABLE 15-1: SUMMARY OF REGISTERS ASSOCIATED WITH TIMER2

i ; : . ) ) . ) 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 TMROIE INTE RBIE TMROIF INTF RBIF 0000 000x 0000 000x
PIE1 TMR1GIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMRI1IE 0000 0000 0000 0000
PIR1 TMR1GIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMRL1IF 0000 0000 0000 0000
PR2 Timer2 Module Period Register 1111 1111 1111 1111
TMR2 Holding Register for the 8-bit TMR2 Register 0000 0000 | 0000 0000
T2CON — TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON | T2CKPS1 | T2CKPSO | -000 0000 | -000 0000

Legend: x = unknown, u = unchanged, - = unimplemented read as ‘0’. Shaded cells are not used for Timer2 module.
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16.1 Analog MUX

Each capacitive sensing module can monitor up to 16
inputs, providing 32 capacitive sensing inputs in total.
The capacitive sensing inputs are defined as
CPSA<15:0> for capacitive sensing module A, and
CPSB<15:0> for capacitive sensing module B. To
determine if a frequency change has occurred the use
must:

 Select the appropriate CPS pin by setting the
CPSxCH<3:0> bits of the CPSXCONL1 register.

 Set the corresponding ANSEL bit.
» Set the corresponding TRIS bit.
* Run the software algorithm.

Selection of the CPSx pin while the module is enabled
will cause the capacitive sensing oscillator to be on the
CPSx pin. Failure to set the corresponding ANSEL and
TRIS bits can cause the capacitive sensing oscillator to
stop, leading to false frequency readings.

16.2 Capacitive Sensing Oscillator

The capacitive sensing oscillator consists of a constant
current source and a constant current sink, to produce
a triangle waveform. The CPSxOUT bit of the
CPSxCONO register shows the status of the capacitive
sensing oscillator, whether it is sinking or sourcing
current. The oscillator is designed to drive a capacitive
load (single PCB pad) and at the same time, be a clock
source to either TimerA/B or Timerl/3. The oscillator
has three different current settings as defined by
CPSxRNG<1:0> of the CPSxCONO register. The
different current settings for the oscillator serve two
purposes:

* Maximize the number of counts in a timer for a
fixed time base.

* Maximize the count differential in the timer during
a change in frequency.

16.3 Voltage References

The capacitive sensing oscillator uses voltage
references to provide two voltage thresholds for
oscillation. The upper voltage threshold is referred to
as Ref+ and the lower voltage threshold is referred to
as Ref-.

The user can elect to use Fixed Voltage References,
which are internal to the capacitive sensing oscillator,
or variable voltage references, which are supplied by
the Fixed Voltage Reference (FVR) module and the
Digital-to-Analog Converter (DAC) module.

When the Fixed Voltage References are used, the Vss
voltage determines the lower threshold level (Ref-) and
the VDD voltage determines the upper threshold level
(Ref+).

When the variable voltage references are used, the
DAC voltage determines the lower threshold level
(Ref-) and the FVR voltage determines the upper
threshold level (Ref+). An advantage of using these ref-
erence sources is that oscillation frequency remains
constant with changes in VbD.

Different oscillation frequencies can be obtained
through the use of these variable voltage references.
The more the upper voltage reference level is lowered
and the more the lower voltage reference level is
raised, the higher the capacitive sensing oscillator
frequency becomes.

Selection between the voltage references is controlled
by the CPSxRM bit of the CPSXCONO register. Setting
this bit selects the variable voltage references and
clearing this bit selects the Fixed Voltage References.

Please see Section 10.0 “Fixed Voltage Reference”
and Section 11.0 “Digital-to-Analog Converter
(DAC) Module” for more information on configuring
the variable voltage levels.
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6. Enable PWM output pin:
* Wait until Timer2 overflows, TMR2IF bit of the
PIR1 register is set. See the Note below.

« Enable the PWM pin (CCPXx) output driver(s)
by clearing the associated TRIS bit(s).

Note: In order to send a complete duty cycle and
period on the first PWM output, the above
steps must be included in the setup
sequence. If it is not critical to start with a
complete PWM signal on the first output,
then step 6 may be ignored.

TABLE 17-7: SUMMARY OF REGISTERS ASSOCIATED WITH PWM

i i i i i i ; " 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
ANSELB ANSB7 ANSB6 ANSB5 ANSB4 ANSB3 ANSB2 ANSB1 ANSBO 1111 1111 | 1111 1111
ANSELC ANSC7 ANSC6 ANSC5 — — ANSC2 ANSC1 ANSCO 111- -111 | 111- -111
APFCON — — — — — — SSSEL CCP2SEL | ---- --00 | ---- --00
CCP1CON — — DC1B1 DC1BO CCP1M3 CCP1M2 CCP1M1 CCP1MO | --00 0000 | --00 0000
CCP2CON — — DC2B1 DC2B0 CCP2M3 CCP2M2 CCP2M1 CCP2MO | --00 0000 | --00 0000
CCPRxL Capture/Compare/PWM Register X Low Byte XXXX XXXX | uuuu uuuu
CCPRxH Capture/Compare/PWM Register X High Byte XXXX XXXX | uuuu uuuu
PR2 Timer2 Period Register 1111 1111 | 1111 1111
T2CON — TOUTPS3 | TOUTPS2 | TOUTPS1 | TOUTPSO | TMR20ON | T2CKPS1 | T2CKPSO | - 000 0000 | - 000 0000
TMR2 Timer2 Module Register 0000 0000 | 0000 0000
TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO 1111 1111 | 1111 1111
TRISC TRISC7 TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 TRISCO 1111 1111 | 1111 1111

Legend: - =Unimplemented locations, read as ‘0’, u = unchanged, x = unknown. Shaded cells are not used by the PWM.
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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.
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REGISTER 18-2: 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.

© 2010-2015 Microchip Technology Inc. DS40001418C-page 137



PIC16(L)F707

25.4 DC Characteristics: PIC16(L)F707-I/E (Continued)
Standard Operating Conditions (unless otherwise stated)
DC CHARACTERISTICS Operating temperature -40°C < Ta < +85°C for industrial
-40°C < TA < +125°C for extended
Pi{:m Sym. Characteristic Min. Typt Max. Units Conditions
D130 Ep Cell Endurance 100 1k — E/W | Temperature during programming:
10°C < Ta<40°C
D131 VDD for Read VMIN — — \Y,
Voltage on MCLR/VPP during 8.0 — 9.0 v | Temperature during programming:
Erase/Program 10°C<Ta<40°C
VDD for Bulk Erase 2.7 3 — V | Temperature during programming:
10°C < Ta<40°C
D132 VPEw | VDD for Write or Row Erase 2.7 — — V | VMIN = Minimum operating voltage
VMAX = Maximum operating
voltage
IPPPGM | Current on MCLR/VPP during — — 5.0 mA | Temperature during programming:
Erase/Write 10°C < Ta< 40°C
IDbDPGM | Current on VDD during Erase/ — 5.0 mA | Temperature during programming:
Write 10°C < TA<40°C
D133 TPEw | Erase/Write cycle time — 2.8 ms | Temperature during programming:
10°C < TA<40°C
D134 TRETD | Characteristic Retention 40 — — Year | Provided no other specifications
are violated
Vcap Capacitor Charging
D135 Charging current — 200 — HA
D135A Source/sink capability when — 0.0 — mA
charging complete
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.
2: Negative current is defined as current sourced by the pin.
3: 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.
4: Including OSC2 in CLKOUT mode.
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TABLE 25-8: PIC16F707 A/D CONVERSION REQUIREMENTS

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

Pilrgm Sym. Characteristic Min. Typt Max. | Units Conditions

AD130* | TAD A/D Clock Period 1.0 — 9.0 us | Tosc-based
A/D Internal RC Oscillator 1.0 2.0 6.0 us | ADCS<1:0> =11 (ADRC mode)
Period

AD131 |TcNv | Conversion Time (not including — 10.5 — TAD | Set GO/DONE bit to conversion
Acquisition Time)® complete

AD132* | TAcQ | Acquisition Time — 1.0 — us

*  These parameters are characterized but not tested.
T Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are
not tested.
Note 1: The ADRES register may be read on the following Tcy cycle.

FIGURE 25-12: PIC16F707 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.
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FIGURE 25-17: SPI MASTER MODE TIMING (CKE =1, SMP = 1)
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Note: Refer to Figure 25-2 for load conditions.

FIGURE 25-18: SPI SLAVE MODE TIMING (CKE = 0)
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Note: Refer to Figure 25-2 for load conditions.
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FIGURE 26-4: PIC16LF707 TYPICAL Ipp vs. Fosc OVER Vbbp, EC MODE
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FIGURE 26-5: PIC16F707 MAXIMUM IbD vs. VDD OVER Fosc, EXTRC MODE, Vcap = 0.1uF
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FIGURE 26-28: PIC16LF707 MAXIMUM BASE IpD vs. VDD
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FIGURE 26-29: PIC16F707 TYPICAL BASE IPD vs. VDD, VcAP = 0.1uF
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FIGURE 26-50: SCHMITT TRIGGER INPUT THRESHOLD VIN vs. Vbb OVER TEMPERATURE
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FIGURE 26-51: SCHMITT TRIGGER INPUT THRESHOLD VIN vs. Vbb OVER TEMPERATURE
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1.8V

VOH vs. loH OVER TEMPERATURE, VDD
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