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PIC12(L)F1571/2

TABLE 3-10: SPECIAL FUNCTION REGISTER SUMMARY (CONTINUED)
Value on Value on
Addr Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 All Other
POR, BOR R
esets
Bank 4
20Ch |[WPUA — — WPUA<5:0> --11 1111)--11 1111
20Dh — Unimplemented — —
20Eh
to — Unimplemented — —
21Fh
Bank 5
28Ch |ODCONA — — ODA<5:4> — ODA<2:0> --11 -111)--11 -111
28Dh
to — Unimplemented — —
29Fh
Bank 6
30Ch |[SLRCONA — — SLRA<5:4> — SLRA<2:0> --11 -111)--11 -111
30Dh
to — Unimplemented — —
31Fh
Bank 7
38Ch [INLVLA — — INLVLA<5:0> --11 1111)--11 1111
38Dh
to — Unimplemented — —
390h
391h [IOCAP — — I0CAP<5:0> --00 0000 |--00 0000
392h [IOCAN — — IOCAN<5:0> --00 0000 |--00 0000
393h |[IOCAF — — IOCAF<5:0> --00 0000 |--00 0000
394h
to — Unimplemented — —
39Fh
Bank 8
40Ch
to — Unimplemented — —
41Fh
Bank 9
48Ch
to — Unimplemented — —
49Fh
Legend: x =unknown; u = unchanged; q = value depends on condition; — = unimplemented; r = reserved. Shaded locations are unimplemented, read as ‘0.
Note 1: PIC12F1571/2 only.
2:  PIC12(L)F1572 only.
3:  Unimplemented, read as ‘1'.
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5.3 Clock Switching

The system clock source can be switched between
external and internal clock sources via software using
the System Clock Select (SCSx) bits of the OSCCON
register. The following clock sources can be selected
using the SCSx bits:

» Default system oscillator determined by FOSCx
bits in the Configuration Words

» Timer1 32 kHz crystal oscillator

* Internal Oscillator Block (INTOSC)

5.3.1 SYSTEM CLOCK SELECT (SCSx)
BITS

The System Clock Select (SCSx) bits of the OSCCON
register select the system clock source that is used for
the CPU and peripherals.

* When the SCSx bits of the OSCCON register = 00,
the system clock source is determined by the value
of the FOSC<1:0> bits in the Configuration Words.

* When the SCSx bits of the OSCCON register = 01,
the system clock source is the Timer1 oscillator.

* When the SCSx bits of the OSCCON register = 1x,
the system clock source is chosen by the internal
oscillator frequency selected by the IRCF<3:0> bits
of the OSCCON register. After a Reset, the SCSx
bits of the OSCCON register are always cleared.

Note: Any automatic clock switch does not
update the SCSx bits of the OSCCON
register. The user can monitor the OSTS
bit of the OSCSTAT register to determine
the current system clock source.

When switching between clock sources, a delay is
required to allow the new clock to stabilize. These
oscillator delays are shown in Table 5-1.

5.4 Clock Switching Before Sleep

When clock switching from an old clock to a new clock
is requested, just prior to entering Sleep mode, it is
necessary to confirm that the switch is complete before
the SLEEP instruction is executed. Failure to do so may
result in an incomplete switch and consequential loss of
the system clock altogether. Clock switching is
confirmed by monitoring the clock status bits in the
OSCSTAT register. Switch confirmation can be accom-
plished by sensing that the ready bit for the new clock is
set or the ready bit for the old clock is cleared. For
example, when switching between the internal oscillator
with the PLL and the internal oscillator without the PLL,
monitor the PLLR bit. When PLLR is set, the switch to
32 MHz operation is complete. Conversely, when PLLR
is cleared, the switch from 32 MHz operation to the
selected internal clock is complete.

TABLE 5-1:  OSCILLATOR SWITCHING DELAYS
Switch From Switch To Frequency Oscillator Delay
LFINTOSC() 31 kHz
Sleep/POR MFINTOSC() 31.25 kHz-500 kHz Oscillator Warm-up Delay (TwaRM)2)
HFINTOSC() 31.25 kHz-16 MHz
Sleep/POR ect DC - 32 MHz 2 cycles
LFINTOSC ectt DC - 32 MHz 1 cycle of each
1
Any Clock Source LFINTOSC) 31 kHz 1 cycle of each
PLL Inactive PLL Active 16-32 MHz 2 ms (approx.)

Note 1: PLL inactive.

2: See Section 26.0 “Electrical Specifications”.
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6.4 Low-Power Brown-out Reset
(LPBOR)

The Low-Power Brown-out Reset (LPBOR) operates
like the BOR to detect low-voltage conditions on the
VDD pin. When too low of a voltage is detected, the
device is held in Reset. When this occurs, a register bit
(BOR) is changed to indicate that a BOR Reset has
occurred. The BOR bit in PCON is used for both BOR
and the LPBOR. Refer to Register 6-2.

The LPBOR Voltage Threshold (VLPBOR) has a wider
tolerance than the BOR (VBOR), but requires much
less current (LPBOR current) to operate. The LPBOR
is intended for use when the BOR is configured as dis-
abled (BOREN<1:0> = 00) or disabled in Sleep mode
(BOREN<1:0> = 10).

Refer to Figure 6-1 to see how the LPBOR interacts
with other modules.
6.4.1 ENABLING LPBOR

The LPBOR is controlled by the LPBOR bit of the
Configuration Words. When the device is erased, the
LPBOR module defaults to disabled.

6.5 MCLR

The MCLR is an optional external input that can reset
the device. The MCLR function is controlled by the
MCLRE and LVP bits of the Configuration Words
(Table 6-2).

TABLE 6-2: MCLR CONFIGURATION
MCLRE LVP MCLR
0 0 Disabled
1 0 Enabled
X 1 Enabled

6.5.1 MCLR ENABLED

When MCLR is enabled and the pin is held low, the
device is held in Reset. The MCLR pin is connected to
VDD through an internal weak pull-up.

The device has a noise filter in the MCLR Reset path.
The filter will detect and ignore small pulses.

Note: A Reset does not drive the MCLR pin low. |

6.5.2 MCLR DISABLED

When MCLR is disabled, the pin functions as a general
purpose input and the internal weak pull-up is under soft-
ware control. See Section 11.3 “PORTA Registers” for
more information.

6.6 Watchdog Timer (WDT) Reset

The Watchdog Timer generates a Reset if the firmware
does not issue a CLRWDT instruction within the
time-out period. The TO and PD bits in the STATUS
register are changed to indicate the WDT Reset. See
Section 9.0 “Watchdog Timer (WDT)” for more
information.

6.7 RESET Instruction

A RESET instruction will cause a device Reset. The RI
bit in the PCON register will be set to ‘0’. See Table 6-4
for default conditions after a RESET instruction has
occurred.

6.8 Stack Overflow/Underflow Reset

The device can reset when the Stack overflows or
underflows. The STKOVF or STKUNF bits of the PCON
register indicate the Reset condition. These Resets are
enabled by setting the STVREN bit in the Configuration
Words. See Section 3.5.2 “Overflow/Underflow
Reset” for more information.

6.9 Programming Mode Exit

Upon exit of Programming mode, the device will
behave as if a POR had just occurred.

6.10 Power-up Timer

The Power-up Timer optionally delays device execution
after a BOR or POR event. This timer is typically used to
allow VDD to stabilize before allowing the device to start
running.

The Power-up Timer is controlled by the PWRTE bit of
the Configuration Words.

6.11 Start-up Sequence

Upon the release of a POR or BOR, the following must
occur before the device will begin executing:

1. Power-up Timer runs to completion (if enabled).
2.  MCLR must be released (if enabled).

The total time-out will vary based on oscillator
configuration and Power-up Timer configuration. See
Section 5.0 “Oscillator Module” for more information.

The Power-up Timer runs independently of a MCLR
Reset. If MCLR is kept low long enough, the Power-up
Timer will expire. Upon bringing MCLR high, the device
will begin execution after 10 Fosc cycles (see
Figure 6-3). This is useful for testing purposes or to
synchronize more than one device operating in parallel.

© 2013-2015 Microchip Technology Inc.
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See Table 10-1 for erase row size and the number of
write latches for Flash program memory.

TABLE 10-1: FLASH MEMORY
ORGANIZATION BY DEVICE
Write

Device Row Erase Latches

(words) (words)
PIC12(L)F1571

16 16

PIC12(L)F1572

READING THE FLASH PROGRAM

MEMORY

To read a program memory location, the user must:

1. Write the desired address to the
PMADRH:PMADRL register pair.

2. Clear the CFGS bit of the PMCONT1 register.

3. Then, set control bit, RD, of the PMCON1 register.

Once the read control bit is set, the program memory

Flash controller will use the second instruction cycle to

read the data. This causes the second instruction

immediately following the “BSF PMCON1, RD’ instruction

to be ignored. The data is available in the very next cycle

in the PMDATH:PMDATL register pair; therefore, it can

be read as two bytes in the following instructions.

The PMDATH:PMDATL register pair will hold this value
until another read or until it is written to by the user.

10.2.1

FIGURE 10-1:

FLASH PROGRAM
MEMORY READ
FLOWCHART

Note: The two instructions following a program
memory read are required to be NOPs.
This prevents the user from executing a

2-cycle instruction on the next instruction

after the RD bit is set.

C

Start
Read Operation

)

y

Rev. 10-000046A
71302013

Prog

Select

ram or Configuration Memory

(CFGS)

Select
Word Address
(PMADRH:PMADRL)

y

Initiate Read operation
(RD=1)

y

Instruction fetched ignored

NOP execution forced

y

NOP execution forced

Instruction fetched ignored

y

Data read now in
PMDATH:PMDATL

y

C

End
Read Operation

)

DS40001723D-page 92

© 2013-2015 Microchip Technology Inc.




86 9bed-gez/1000vSA

"ouj ABojouyos| diyoosdlN §1L02-€L0Z @

00h

01h

OFh

FIGURE 10-5: BLOCK WRITES TO FLASH PROGRAM MEMORY WITH 16 WRITE LATCHES
7 6 07 4 3 0 7 5 07 0 T
PMADRH PMADRL | - | - | PMDATH | PMDATL |
rA|r9|r8|r7|r6|r5|r4 r3|12|r1|r0|03|02|c1|co 6 8
k A4 JQK_J
14
r P?gra?Me?oryWnte_Latch_es _______ 1
11 \ 4 |

| i14 i14 im i14
| Write Latch #0 | Write Latch #1 << Write Latch #14 | Write Latch #15 :

—
PMADRH<6:0>:

PMADRL<7:4>

—

Row
Address
Decode

| Row Addr Addr 44 Addr Addr
| 0oon 0000h 0001h 44 000Eh 000Fh
| 001h 0010h 0011h 44 001Eh 001Fh
002h 0020h 0021h 44 002Eh 002Fh
CFGS =0
| 7FEh 7FEOh 7FE1h 44 7FEEh 7FEFh
\- [ 7FFn 7FFOh 7FF1h << 7FFEh 7FFFh
Flash Program Memory
- ]
800h | 8000h - 8003h | 8004h—-8005h | soosh | 8007h —s008h 8009h - 801Fh
_>{| DEVICEID |  Configurati
guration
CFGS = 1 USERIDO-3 reserved Dev / Rev Words reserved
| Configuration Memory
- ]

Z/L2sLd(1)zLold
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10.4 User ID, Device ID and
Configuration Word Access

Instead of accessing program memory, the User IDs,
Device ID/Revision ID and Configuration Words can be
accessed when CFGS = 1 in the PMCONA1 register.
This is the region that would be pointed to by
PC<15> =1, but not all addresses are accessible.
Different access may exist for reads and writes. Refer
to Table 10-2.

When read access is initiated on an address outside the
parameters listed in Table 10-2, the PMDATH:PMDATL
register pair is cleared, reading back ‘O’s.

TABLE 10-2: USER ID, DEVICE ID AND CONFIGURATION WORD ACCESS (CFGS = 1)
Address Function Read Access Write Access
8000h-8003h User IDs Yes Yes
8006h/8005h Device ID/Revision ID Yes No
8007h-8008h Configuration Words 1 and 2 Yes No

EXAMPLE 10-4:

CONFIGURATION WORD AND DEVICE ID ACCESS

* This code block wll
* PROG _ADDR _LO (nust be 00h-08h) data will
* PROG _DATA HI, PROG DATA LO

BANKSEL PMADRL

read 1 word of program nenory at the nenory address:
be returned in the vari abl es;

Sel ect correct Bank

MOVLW PROG_ADDR_LO

MOVWF PMADRL Store LSB of address

CLRF PMADRH Cl ear MSB of address

BSF PMCONL, CFGS Sel ect Configuration Space
BCF I NTCON, G E Di sable interrupts

BSF PMCON1, RD Initiate read

NOP Executed (See Figure 10-2)
NOP I gnored (See Figure 10-2)
BSF I NTCON, G E Restore interrupts

MOVF PMDATL, W Get LSB of word

MOV PROG _DATA LO Store in user location
MOVF PMDATH, W Get MsB of word

MOV PROG_DATA _HI Store in user location

DS40001723D-page 102
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11.4 Register Definitions: PORTA

REGISTER 11-2: PORTA: PORTA REGISTER

U-0 U-0 R/W-x/x R/W-x/x R-x/x R/W-x/x R/W-x/x R/W-x/x
_ — RA<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit

u = Bit is unchanged x = Bit is unknown

U = Unimplemented bit, read as ‘0’

‘1’ = Bitis set ‘0’ = Bit is cleared -n/n = Value at POR and BOR/Value at all other Resets
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RA<5:0>: PORTA I/O Value bits(")
1 = Port pinis > VIH
0 = Port pin is < VIL
Note 1: Writes to PORTA are actually written to corresponding LATA register. Reads from the PORTA register are

the return of actual I/O pin values.

REGISTER 11-3:

TRISA: PORTA TRI-STATE REGISTER

u-0 U-0 R/W-1/1 R/W-1/1 U-1 R/W-1/1 R/W-1/1 R/W-1/1
— — TRISA<5:4> —™ TRISA<2:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit

u = Bit is unchanged x = Bit is unknown

U = Unimplemented bit, read as ‘0’

‘1’ = Bit is set ‘0’ = Bit is cleared -n/n = Value at POR and BOR/Value at all other Resets
bit 7-6 Unimplemented: Read as ‘0’
bit 5-4 TRISA<5:4>: PORTA Tri-State Control bits
1 = PORTA pin configured as an input (tri-stated)
0 = PORTA pin configured as an output
bit 3 Unimplemented: Read as ‘1'(")
bit 2-0 TRISA<2:0>: PORTA Tri-State Control bits
1 = PORTA pin configured as an input (tri-stated)
0 = PORTA pin configured as an output
Note 1: Unimplemented, read as ‘1'.

© 2013-2015 Microchip Technology Inc.
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15.1.5 INTERRUPTS

The ADC module allows for the ability to generate an
interrupt upon completion of an Analog-to-Digital
conversion. The ADC Interrupt Flag is the ADIF bit in
the PIR1 register. The ADC Interrupt Enable is the
ADIE bit in the PIE1 register. The ADIF bit must be
cleared in software.

Note 1: The ADIF bit is set at the completion of
every conversion, regardless of whether
or not the ADC interrupt is enabled.

2: The ADC operates during Sleep only

when the FRC oscillator is selected.

This interrupt can be generated while the device is
operating or while in Sleep. If the device is in Sleep, the
interrupt will wake-up the device. Upon waking from
Sleep, the next instruction following the SLEEP instruc-
tion is always executed. If the user is attempting to
wake-up from Sleep and resume in-line code execu-
tion, the ADIE bit of the PIE1 register and the PEIE bit
of the INTCON register must both be set, and the GIE
bit of the INTCON register must be cleared. If all three
of these bits are set, the execution will switch to the
Interrupt Service Routine.

FIGURE 15-3:

15.1.6 RESULT FORMATTING

The 10-bit ADC conversion result can be supplied in
two formats, left justified or right justified. The ADFM bit
of the ADCON/1 register controls the output format.

Figure 15-3 shows the two output formats.

10-BIT ADC CONVERSION RESULT FORMAT

Rev. 10-000084A
/3012013

ADRESH ADRESL
worm=oymss| | [ | | | L el T
\bit 7 bit 7 AL bit (D
h h
10-bit ADC Result Unimplemented: Read as ‘0’
worm=v) | | [ [ [ [ wss| | [ [ [ | | [ [ [s8
\bit 7 AL bit 7 bit (D

~

Unimplemented: Read as ‘0’

hd
10-bit ADC Result
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19.1 Timer1 Operation

The Timer1 module is a 16-bit incrementing counter
which is accessed through the TMR1H: TMR1L register
pair. Writes to TMR1H or TMR1L directly update the
counter.

When used with an internal clock source, the module is
a timer and increments on every instruction cycle.
When used with an external clock source, the module
can be used as either a timer or counter and
increments on every selected edge of the external
source.

Timer1 is enabled by configuring the TMR1ON and
TMR1GE bits in the TICON and T1GCON registers,
respectively. Table 19-1 displays the Timer1 enable
selections.

19.2 Clock Source Selection

The TMR1CS<1:0> bits of the T1CON register are used
to select the clock source for Timer1. Table 19-2
displays the clock source selections.

19.2.1 INTERNAL CLOCK SOURCE

When the internal clock source is selected, the
TMR1H:TMR1L register pair will increment on multiples
of FOsc, as determined by the Timer1 prescaler.

When the Fosc internal clock source is selected, the
Timer1 register value will increment by four counts every
instruction clock cycle. Due to this condition, a 2 LSB
error in resolution will occur when reading the Timer1
value. To utilize the full resolution of Timer1, an
asynchronous input signal must be used to gate the
Timer1 clock input.

TABLE 19-1: TIMER1 ENABLE The following asynchronous sources may be used:
SELECTIONS » Asynchronous event on the T1G pin to Timer1 gate
TMR1ON TMR1GE T|me|:1 * C1 or C2 comparator input to Timer1 gate
Operation
5 5 o 19.2.2 EXTERNAL CLOCK SOURCE
When the external clock source is selected, the Timer1
0 1 Off )
module may work as a timer or a counter.
L 0 Always On When enabled to count, Timer1 is incremented on the ris-
1 1 Count Enabled ing edge of the external clock input T1CKI. The external
clock source can be synchronized to the microcontroller
system clock or it can run asynchronously.

Note: In Counter mode, a falling edge must be
registered by the counter prior to the first
incrementing rising edge after any one or
more of the following conditions:

+ Timer1 enabled after POR
* Write to TMR1H or TMR1L
* Timer1 is disabled
» Timer1 is disabled (TMR10ON = 0)
when T1CKl is high, then Timer1 is
enabled (TMR10ON = 1) when T1CKI
is low
TABLE 19-2: CLOCK SOURCE SELECTIONS
TMR1CS<1:0> | T10SCEN( Clock Source
11 X LFINTOSC
10 X External Clocking on T1CKI Pin
01 X System Clock (Fosc)
00 X Instruction Clock (Fosc/4)

Note 1: T10OSCEN is not available for these devices.

DS40001723D-page 160
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REGISTER 21-3: BAUDCON: BAUD RATE CONTROL REGISTER

R-0/0 R-1/1 u-0 R/W-0/0 R/W-0/0 u-0 R/W-0/0 R/W-0/0
ABDOVF RCIDL — SCKP BRG16 — WUE ABDEN
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit

u = Bit is unchanged x = Bit is unknown U = Unimplemented bit, read as ‘0’

‘1’ = Bit is set ‘0’ = Bit is cleared -n/n = Value at POR and BOR/Value at all other Resets
bit 7 ABDOVF: Auto-Baud Detect Overflow bit

Asynchronous mode:
1 = Auto-baud timer overflowed
0 = Auto-baud timer did not overflow
Synchronous mode:
Don’t care.
bit 6 RCIDL: Receive Idle Flag bit
Asynchronous mode:
1 = Receiver is Idle
0 = Start bit has been received and the receiver is receiving
Synchronous mode:

Don’t care.
bit 5 Unimplemented: Read as ‘0’
bit 4 SCKP: Synchronous Clock Polarity Select bit

Asynchronous mode:

1 = Transmits inverted data to the TX/CK pin

0 = Transmits non-inverted data to the TX/CK pin
Synchronous mode:

1 = Data is clocked on rising edge of the clock

0 = Data is clocked on falling edge of the clock

bit 3 BRG16: 16-Bit Baud Rate Generator bit

1 = 16-bit Baud Rate Generator is used
0 = 8-bit Baud Rate Generator is used

bit 2 Unimplemented: Read as ‘0’
bit 1 WUE: Wake-up Enable bit
Asynchronous mode:
1 = Receiver is waiting for a falling edge; no character will be received, RCIF bit will be set, WUE will
automatically clear after RCIF is set
0 = Receiver is operating normally
Synchronous mode:
Don't care
bit 0 ABDEN: A.uto-Baud Detect Enable bit
Asynchronous mode:
1 = Auto-Baud Detect mode is enabled (clears when auto-baud is complete)
0 = Auto-Baud Detect mode is disabled
Synchronous mode:
Don't care.

DS40001723D-page 186 © 2013-2015 Microchip Technology Inc.
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FIGURE 21-10: SYNCHRONOUS TRANSMISSION

RX/F'?iE B0 < b1 X bit2 ><j b< bit 7 b0 bit 1 ><j b@
TX/CK Pin - Word 1 »> a4 Word2— M8 ———  ——— -
(SCKP=0) S s W oy H s B ey Y o N S O G
e I e I e e T O e O e e e e e
Write to
TXREGReg [ M (( ((
Write Word 1 Write Word 2 ) )
. ((
(Interru-pl;i(llzlfatg)ﬁ  — l S S >
TRMT bit | S g S S
L1 1
TXEN bit S g S S
Note: Sync Master mode, SPBRGL = 0, continuous transmission of two 8-bit words.
FIGURE 21-11: SYNCHRONOUS TRANSMISSION (THROUGH TXEN)
RX/DT Pin X bito X wit1 X w2l § X bte X bit7
TX/CK Pin 4/—\_/—\_/—\3 S_/—\
Write to !
TXREG Reg. (( :
. )) '
: (( :
TXIF bit 4|_| )) !
TRMT bit 4‘ S S
((
TXEN bit ))
TABLE 21-7: SUMMARY OF REGISTERS ASSOCIATED WITH SYNCHRONOUS MASTER
TRANSMISSION
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 gito | Register
on Page
BAUDCON ABDOVF | RCIDL — SCKP BRG16 — WUE ABDEN 186
INTCON GIE PEIE TMROIE INTE I0CIE TMROIF INTF IOCIF 74
PIE1 TMR1GIE| ADIE | RCIEM | TXIEM — — TMR2IE | TMR1IE 75
PIR1 TMR1GIF | ADIF RCIFM | TXIF(™M — — TMR2IF | TMR1IF 78
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 185
SPBRGL BRG<7:0> 187*
SPBRGH BRG<15:8> 187*
TXREG EUSART Transmit Data Register 177*
TXSTA CSRC | TX9 TXEN SYNC SENDB BRGH TRMT TX9D 184
Legend: — =unimplemented location, read as ‘0’. Shaded cells are not used for synchronous master transmission.

* Page provides register information.
Note 1: PIC12(L)F1572 only.
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21.5.2 SYNCHRONOUS SLAVE MODE

The following bits are used to configure the EUSART
for synchronous slave operation:

« SYNC=1

« CSRC=0

* SREN = 0 (for transmit); SREN = 1 (for receive)

* CREN =0 (for transmit); CREN = 1 (for receive)

« SPEN=1

Setting the SYNC bit of the TXSTA register configures the
device for synchronous operation. Clearing the CSRC bit
of the TXSTA register configures the device as a slave.
Clearing the SREN and CREN bits of the RCSTA register
ensures that the device is in Transmit mode; otherwise,

the device will be configured to receive. Setting the SPEN
bit of the RCSTA register enables the EUSART.

21.5.2.1 EUSART Synchronous Slave

Transmit

The operation of the Synchronous Master and
Slave modes is identical (see Section 21.5.1.3
“Synchronous Master Transmission”), except in the
case of Sleep mode.

If two words are written to the TXREG and then the
SLEEP instruction is executed, the following will occur:

1. The first character will immediately transfer to
the TSR register and transmit.

2. The second word will remain in the TXREG
register.

3. The TXIF bit will not be set.

4. After the first character has been shifted out of
TSR, the TXREG register will transfer the
second character to the TSR and the TXIF bit
will now be set.

5. If the PEIE and TXIE bits are set, the interrupt
will wake the device from Sleep and execute the
next instruction. If the GIE bit is also set, the
program will call the Interrupt Service Routine.

21.5.2.2  Synchronous Slave Transmission
Setup
1. Set the SYNC and SPEN bits, and clear the
CSRC bit.

2. Clear the ANSELXx bit for the CK pin (if applicable).
3. Clear the CREN and SREN bits.

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

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

6. Enable transmission by setting the TXEN bit.

7. If 9-bit transmission is selected, insert the Most
Significant bit into the TX9D bit.

8. Start transmission by writing the Least
Significant eight bits to the TXREG register.

TABLE 21-9: SUMMARY OF REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE
TRANSMISSION
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | Register
on Page

BAUDCON | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 186
INTCON GIE PEIE | TMROIE | INTE IOCIE | TMROIF | INTF IOCIF 74
PIE1 TMR1GIE| ADIE | RCIEM | TXIEM — — TMR2IE | TMR1IE 75
PIR1 TMR1GIF | ADIF | RCIF® | TxIF(" — — TMR2IF | TMR1IF 78
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 185
TXREG EUSART Transmit Data Register 177*
TXSTA CSRC | TX9 TXEN SYNC | SENDB | BRGH | TRMT | TX9D 184
Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used for synchronous slave transmission.

* Page provides register information.
PIC12(L)F1572 only.

Note 1:
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REGISTER 22-4:

PWMxCLKCON: PWMx CLOCK CONTROL REGISTER

u-0 R/W-0/0 R/W-0/0 R/W-0/0 uU-0 U-0 R/W-0/0 R/W-0/0
— PS<2:0> — — CS<1:.0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit
u = Bit is unchanged x = Bit is unknown U = Unimplemented bit, read as ‘0’
‘1’ = Bit is set ‘0’ = Bitis cleared -n/n = Value at POR and BOR/Value at all other Resets
bit 7 Unimplemented: Read as ‘0’
bit 6-4 PS<2:0>: Clock Source Prescaler Select bits
111 = Divides clock source by 128
110 = Divides clock source by 64
101 = Divides clock source by 32
100 = Divides clock source by 16
011 = Divides clock source by 8
010 = Divides clock source by 4
001 = Divides clock source by 2
000 = No prescaler
bit 3-2 Unimplemented: Read as ‘0’
bit 1-0 CS<1:0>: Clock Source Select bits

11 = Reserved

10 = LFINTOSC (continues to operate during Sleep)
01 = HFINTOSC (continues to operate during Sleep)
00 = FOSC

© 2013-2015 Microchip Technology Inc.
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CALL Call Subroutine CLRWDT Clear Watchdog Timer
Syntax: [label] CALL k Syntax: [label] CLRWDT
Operands: 0 <k <2047 Operands: None
Operation: (PC)+ 1 TOS, Operation: 00h — WDT
k - PC<10:0>, 0 — WDT prescaler,
(PCLATH<6:3>) - PC<14:11> 1570
Status Affected: None 1-PD
Description: Call Subroutine. First, return address Status Affected: TO, PD
(PC + 1).is.pushe.d onto the St?Ck' Description: CLRWDT instruction resets the Watch-
The 11-bitimmediate address is dog Timer. It also resets the prescaler
Iqaded into PC bits <10:0>. The upper of the WDT. o
bits of the PC are loaded from Status bits TO and PD are set.
PCLATH. CALL is a 2-cycle instruc-
tion.
CALLW Subroutine Call With W COMF Complement f
Syntax: [ label ] CALLW Syntax: [label] COMF fd
Operands: None Operands: 0<f<127
de[0,1
Operation: (PC) +1 —» TOS, _ < 10.1]
(W) - PC<7:0>, Operation: (f) > (destination)
(PCLATH<6:0>) — PC<14:8> Status Affected: z
Description: The contents of register ‘f are com-
Status Affected: None plemented. If ‘d’ is ‘0’, the result is
Description: Subroutine call with W. First, the stored in W. .If ‘o’ i§ ‘1’, the result is
return address (PC + 1) is pushed stored back in register ‘f'".
onto the return stack. Then, the con-
tents of W is loaded into PC<7:0>,
and the contents of PCLATH into
PC<14:8>. CALLWis a 2-cycle
instruction.
CLRF Clear f DECF Decrement f
Syntax: [label] CLRF f Syntax: [label] DECF f,d
Operands: 0<f<127 Operands: 0<f<127
Operation: 00h — (f) de[01]
152 Operation: (f) - 1 — (destination)
Status Affected: 4 Status Affected: z
Description: The contents of register ‘' are cleared Description: Decrement register ‘f'. If ‘d’ is ‘0", the
and the Z bit is set. result is stored in the W
register. If ‘d’ is ‘1, the result is stored
back in register ‘f".
CLRW Clear W
Syntax: [label] CLRW
Operands: None
Operation: 00h — (W)
1527
Status Affected: 4
Description: W register is cleared. Zero bit (Z) is

set.

© 2013-2015 Microchip Technology Inc.
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MOvVWI Move W to INDFn
Syntax: [ label ] MOVWI ++FSRn

[ label ] MOVWI --FSRn

[ label ] MOVWI FSRn++

[ label ] MOVWI FSRn--

[ label ] MOVWI k[FSRn]
Operands: ne[0,1]

mm e [00,01, 10, 11]

-32 <k <31
Operation: W — INDFn

Effective address is determined by

* FSR + 1 (preincrement)

* FSR -1 (predecrement)

* FSR + k (relative offset)

After the Move, the FSR value will be

either:

* FSR + 1 (all increments)

* FSR -1 (all decrements)

Unchanged
Status Affected: None
Mode Syntax mm
Preincrement ++FSRn 00
Predecrement --FSRn 01
Postincrement FSRn++ 10
Postdecrement FSRn-- 11
Description: This instruction is used to move data

between W and one of the indirect
registers (INDFn). Before/after this
move, the pointer (FSRn) is updated by
pre/post incrementing/decrementing it.

Note: The INDFn registers are not
physical registers. Any instruction that
accesses an INDFn register actually
accesses the register at the address
specified by the FSRn.

FSRn is limited to the range 0000h -
FFFFh. Incrementing/decrementing it
beyond these bounds will cause it to
wraparound.

The increment/decrement operation on
FSRn WILL NOT affect any Status bits.

NOP No Operation

Syntax: [label] NOP

Operands: None

Operation: No operation

Status Affected: None

Description: No operation.

Words: 1

Cycles: 1

Example: NOP

OPTION bv?::]dvePTION_REG Register

Syntax: [label] OPTION

Operands: None

Operation: (W) —> OPTION_REG

Status Affected: None

Description: Move data from W register to
OPTION_REG register.

RESET Software Reset

Syntax: [label] RESET

Operands: None

Operation: Execute a device Reset. Resets the
nRI flag of the PCON register.

Status Affected: None

Description: This instruction provides a way to

execute a hardware Reset by soft-
ware.

© 2013-2015 Microchip Technology Inc.
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TABLE 26-2: SUPPLY CURRENT (Iop)(!?) (CONTINUED)
PIC12LF1571/2 Standard Operating Conditions (unless otherwise stated)
PIC12F1571/2

i Conditions
Pa,:am' ch Device Min. | Typt | Max. | Units
0. aracteristics VDD Note
DO18A* — 2 2.4 mA 3.0 |[Fosc =32 MHz,
HFINTOSC (Note 3)
DO18A* — 2.1 2.5 mA 3.0 [Fosc =32 MHz,
_ 2.2 2.6 mA 50 HFINTOSC (Note 3)
DO19A — 1.7 1.9 mA 3.0 |[Fosc =32 MHz,

External Clock (ECH),
High-Power mode (Note 3)
DO19A — 1.8 2 mA 3.0 |Fosc =32 MHz,

_ 1.9 23 mA 5.0 |External Clock (ECH),
High-Power mode (Note 3)
D019B — 22 5.9 pA 1.8 |Fosc =32 kHz,

_ 4.3 8.3 pA 30 |External Clock (ECL),
Low-Power mode

D019B — 12 20 pA 2.3 |Fosc = 32 kHz,

_ 15 25 uA 30 |External Clock (ECL),

— 17 26 A 50 Low-Power mode

D019C — 18 25 pA 1.8 |Fosc =500 kHz,

_ 30 38 pA 30 |External Clock (ECL),
Low-Power mode
D019C — 29 40 pA 2.3 |Fosc =500 kHz,

_ 37 51 uA 30 |External Clock (ECL),
— 42 53 A 50 Low-Power mode

These parameters are characterized but not tested.

T Data in “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 test conditions for all IDD measurements in active operation mode are: CLKIN = external square wave,
from rail-to-rail; all I/O pins tri-stated, pulled to Vss; MCLR = VDD; WDT disabled.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors, such as /O
pin loading and switching rate, oscillator type, internal code execution pattern and temperature, also have
an impact on the current consumption.

3: PLL required for 32 MHz operation.
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FIGURE 27-3: Ibp, EC OSCILLATOR, LOW-POWER MODE, Fosc = 500 kHz, PIC12LF1571/2 ONLY
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FIGURE 27-4: Ipbp, EC OSCILLATOR, LOW-POWER MODE, Fosc = 500 kHz, PIC12F1571/2 ONLY
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FIGURE 27-T: Ipb TYPICAL, EC OSCILLATOR, MEDIUM POWER MODE, PIC12F1571/2 ONLY
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400
350 ﬁ Max: 85°C + 30 4 MHz
300 /
250 /
g /
S 200 -
[=]
= 1 MHz
150 P
100
’/
50
0
2.0 25 3.0 35 4.0 45 5.0 55 6.0

VoD (V)

© 2013-2015 Microchip Technology Inc.

DS40001723D-page 287



PIC12(L)F1571/2

APPENDIX A: DATA SHEET
REVISION HISTORY
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