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10.5 Write Verify

It is considered good programming practice to verify that
program memory writes agree with the intended value.
Since program memory is stored as a full page then the
stored program memory contents are compared with the
intended data stored in RAM after the last write is

complete.

FIGURE 10-8:

FLASH PROGRAM
MEMORY VERIFY
FLOWCHART

Rev. 10-000051A
713012013

C

Start
Verify Operation

Y

This routine assumes that the last
row of data written was from an
image saved on RAM. This image
will be used to verify the data
currently stored in Flash Program

Memory

Y

~_
A

Y

Read Operation
(See Note 1)

PMDAT =
RAM image ?

Y

Fail
Verify Operation

C

End
Verify Operation

Note 1: See Figure 10-1.
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REGISTER 10-3: PMADRL: PROGRAM MEMORY ADDRESS LOW BYTE REGISTER

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
PMADR<7:0>

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 7-0 PMADR<7:0>: Specifies Least Significant bits for Program Memory Address bits

REGISTER 10-4: PMADRH: PROGRAM MEMORY ADDRESS HIGH BYTE REGISTER

U-1 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
() PMADR<14:8>
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 Unimplemented: Read as ‘1'(")
bit 6-0 PMADR<14:8>: Specifies the Most Significant bits for Program Memory Address bits

Note 1: Unimplemented, read as ‘1'.
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11.3 PORTA Registers

11.3.1 DATA REGISTER

PORTA is a 6-bit wide, bidirectional port. The
corresponding Data Direction register is TRISA
(Register 11-3). Setting a TRISA bit (= 1) will make the
corresponding PORTA pin an input (i.e., disable the
output driver). Clearing a TRISA bit (= 0) will make the
corresponding PORTA pin an output (i.e., enables
output driver and puts the contents of the output latch
on the selected pin). The exception is RA3, which is
input-only and its TRISA bit will always read as ‘1’.
Example 11-1 shows how to initialize an 1/O port.

Reading the PORTA register (Register 11-2) 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 (LATA).

11.3.2 DIRECTION CONTROL

The TRISA register (Register 11-3) controls the
PORTA pin output drivers, even when they are being
used as analog inputs. The user should ensure the bits
in the TRISA register are maintained set when using
them as analog inputs. 1/O pins configured as analog
input always read ‘0’.

11.3.3 OPEN-DRAIN CONTROL

The ODCONA register (Register 11-7) controls the
open-drain feature of the port. Open-drain operation is
independently selected for each pin. When an
ODCONA bit is set, the corresponding port output
becomes an open-drain driver capable of sinking
current only. When an ODCONA bit is cleared, the
corresponding port output pin is the standard push-pull
drive capable of sourcing and sinking current.

11.3.4 SLEW RATE CONTROL

The SLRCONA register (Register 11-8) controls the
slew rate option for each port pin. Slew rate control is
independently selectable for each port pin. When an
SLRCONA bit is set, the corresponding port pin drive is
slew rate limited. When an SLRCONA bit is cleared,
the corresponding port pin drive slews at the maximum
rate possible.

11.3.5 INPUT THRESHOLD CONTROL

The INLVLA register (Register 11-9) controls the input
voltage threshold for each of the available PORTA input
pins. A selection between the Schmitt Trigger CMOS or
the TTL compatible thresholds is available. The input
threshold is important in determining the value of a
read of the PORTA register and also the level at which
an Interrupt-On-Change occurs, if that feature is
enabled. See Section 26.3 “DC Characteristics” for
more information on threshold levels.

Note:  Changing the input threshold selection
should be performed while all peripheral
modules are disabled. Changing the
threshold level during the time a module is
active may inadvertently generate a transi-
tion associated with an input pin, regardless
of the actual voltage level on that pin.

11.3.6 ANALOG CONTROL

The ANSELA register (Register 11-5) is used to
configure the Input mode of an I/O pin to analog.
Setting the appropriate ANSELA bit high will cause all
digital reads on the pin to be read as ‘0’ and allow
analog functions on the pin to operate correctly.

The state of the ANSELA bits has no effect on digital out-
put functions. A pin with TRIS clear and ANSELA set will
still operate as a digital output, but the Input mode will be
analog. This can cause unexpected behavior when
executing Read-Modify-Write instructions on the
affected port.

Note: The ANSELA bits default to the Analog
mode after Reset. To use any pins as
digital general purpose or peripheral
inputs, the corresponding ANSELA bits
must be initialized to ‘0’ by user software.

EXAMPLE 11-1:  INITIALIZING PORTA
BANKSEL PORTA

;lnit PORTA

CLRF PORTA

BANKSEL LATA ; Data Latch
CLRF LATA

BANKSEL ANSELA

CLRF ANSELA ;digital 1/0

BANKSEL TRI SA ;

MOVLW B' 00111000" ; Set RA<5:3> as inputs

MOVWF TRI SA ;and set RA<2:0> as
;outputs

© 2013-2015 Microchip Technology Inc.
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TABLE 15-1: ADC CLOCK PERIOD (TAD) VS. DEVICE OPERATING FREQUENCIES
ADC Clock Period (TAD) Device Frequency (Fosc)
ADC
Clock ADCS<2:0> 20 MHz 16 MHz 8 MHz 4 MHz 1 MHz
Source
Fosc/2 000 100 ns 125 ns 250 ns 500 ns 2.0 pus
Fosc/4 100 200 ns 250 ns 500 ns 1.0 us 4.0 ps
Fosc/8 001 400 ns 500 ns 1.0 us 2.0 us 8.0 us
Fosc/16 101 800 ns 1.0 us 2.0 us 4.0 pus 16.0 us
Fosc/32 010 1.6 us 20 us 4.0 ps 8.0 us 32.0 us
Fosc/64 110 3.2us 4.0 pus 8.0 us 16.0 us 64.0 us
FRC x11 1.0-6.0 pus 1.0-6.0 pus 1.0-6.0 pus 1.0-6.0 pus 1.0-6.0 us

Legend: Shaded cells are outside of recommended range.

Note:  The TAD period when using the FRC clock source can fall within a specified range (see TAD parameter).
The TAD period when using the FOsc-based clock source can be configured for a more precise TAD period.
However, the FRC clock source must be used when conversions are to be performed with the device in
Sleep mode.

FIGURE 15-2:

ANALOG-TO-DIGITAL CONVERSION TAapD CYCLES

TAD2 TAD3 ‘ TAD4

Rev. 10-000035A
71302013

TAD5 | TAD6 TAD7 | TAD8 ‘ TAD9 | TAD10 ‘ TAaD11 ‘

TACQ

T
b8 b7
THCD
Conversion Starts

| Holding capacitor disconnected
from analog input (THCD).

Set GO bit

Enable ADC (ADON bit)

Select channel (ACS bits)

On the following cycle:

ADRESH:ADRESL is loaded,

GO bit is cleared,

ADIF bit is set,

holding capacitor is reconnected to analog input.

© 2013-2015 Microchip Technology Inc.
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19.0 TIMER1 MODULE WITH GATE + Wake-up on overflow (external clock,
CONTROL Asynchronous moc.ie on.ly)
+ ADC auto-conversion trigger(s)
The Timer1 module is a 16-bit timer/counter with the - Selectable gate source polarity
following features: - Gate Toggle mode
* 16-bit Timer/Counter register pair (TMR1H:TMR1L) « Gate Single-Pulse mode
» Programmable internal or external clock source « Gate value status
* 2-bit prescaler + Gate event interrupt

» Optionally synchronized comparator out
» Multiple Timer1 gate (count enable) sources
* Interrupt on overflow

Figure 19-1 is a block diagram of the Timer1 module.

FIGURE 19-1: TIMER1 BLOCK DIAGRAM

T1GSS<1:0> ——— —

TG 00 T1GSPM

TO_overflow —— 01
C10UT_sync 10 D Single Pulse D Qr—— T1GVAL
Reserved 11 Acqg. Control
— Q1
D Q
T1GPOL 4 T1GGO/DONE
CK Q
TMR1ON————— - | |Interrupt]  set pit
T1GTM det TMR1GIF
o—

- TMR1GE
set flag bit
TMR1IF - TMR1ON
EN

- . TMR1®@
overtiow
= TMR1H \ TMRIL 4—

Synchronized Clock Input

9]
w]

0

1

T1CLK i
T1SYNC

TMR1CS<1:0> —

A

o LFINTOSC—— 11
T1CKI > 10 Prescal :
E - Fosc N :‘?;Za’;r Synchronize®® ]
Internal Clock det
R e
osc
Internal Clock T1CKPS<1:0>  |nternal Sleep

Clock Input

Note 1: ST Buffer is high speed type when using T1CKI.
2: Timer1 register increments on rising edge.
3: Synchronize does not operate while in Sleep.
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21.0 ENHANCED UNIVERSAL
SYNCHRONOUS
ASYNCHRONOUS RECEIVER
TRANSMITTER (EUSART)

The Enhanced Universal Synchronous Asynchronous
Receiver Transmitter (EUSART) module is a serial 1/0
communications peripheral. It contains all the clock
generators, shift registers and data buffers necessary
to perform an input or output serial data transfer, inde-
pendent of device program execution. The EUSART,
also known as a Serial Communications Interface
(SCI), can be configured as a full-duplex asynchronous
system or half-duplex synchronous system.
Full-Duplex mode is useful for communications with
peripheral systems, such as CRT terminals and per-
sonal computers. Half-Duplex Synchronous mode is
intended for communications with peripheral devices,
such as A/D or D/A integrated circuits, serial EEPROMs
or other microcontrollers. These devices typically do not
have internal clocks for baud rate generation and require
the external clock signal provided by a master
synchronous device.

FIGURE 21-1:

The EUSART module includes the following capabilities:

* Full-duplex asynchronous transmit and receive
» Two-character input buffer

» One-character output buffer

* Programmable 8-bit or 9-bit character length

» Address detection in 9-bit mode

* Input buffer overrun error detection

» Received character framing error detection

» Half-duplex synchronous master

» Half-duplex synchronous slave

* Programmable clock polarity in synchronous
modes

» Sleep operation

The EUSART module implements the following
additional features, making it ideally suited for use in
Local Interconnect Network (LIN) bus systems:

» Automatic detection and calibration of the baud rate

» Wake-up on Break reception

» 13-bit Break character transmit

Block diagrams of the EUSART transmitter and
receiver are shown in Figure 21-1 and Figure 21-2.

EUSART TRANSMIT BLOCK DIAGRAM

Rev. 10-0001138
711412015

Data bus

S/L TXIE
Interrupt
TXREG register }—» TXIF -
%

TXICK

Pin Buffer
and Control E i

|Baud Rate Generator [ | |

TX9

BRG16

» Multiplier | x4 | x16
SYNC |1]xo0]o0

BRGH |x|1]1]0

|
|
|
|
|
|
|
|
|
|
! BRG16 |x|1|0]|1
|
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TABLE 21-2: SUMMARY OF REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 5::9;?;
BAUDCON | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 186
INTCON GIE PEIE | TMROIE | INTE IOCIE | TMROIF | INTF IOCIF 74
PIE1 TMR1GIE| ADIE | RCIE® | TXIE! — — TMR2IE | TMR1IE 75
PIR1 TMR1GIF | ADIF | RCIFM | TXIF( — — TMR2IF | TMR1IF 78
RCREG EUSART Receive Data Register 180*
RCSTA SPEN | Rx9 | SREN | CREN | ADDEN | FERR | OERR | RX9D 185*
SPBRGL BRG<7:0> 187*
SPBRGH BRG<15:8> 187*
TXSTA CSRC | Tx9 | TXEN | SYNC | SENDB | BRGH | TRMT | TX9D 184
Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used for asynchronous reception.

*

Page provides register information.

Note 1: PIC12(L)F1572 only.

21.2 Clock Accuracy with
Asynchronous Operation

The factory calibrates the Internal Oscillator Block
(INTOSC) output. However, the INTOSC frequency
may drift as VDD or temperature changes, and this

The Auto-Baud Detect feature (see Section 21.4.1
“Auto-Baud Detect”) can be used to compensate for
changes in the INTOSC frequency.

There may not be fine enough resolution when
adjusting the Baud Rate Generator to compensate for

directly affects the asynchronous baud rate.

a gradual change in the peripheral clock frequency.

© 2013-2015 Microchip Technology Inc.
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REGISTER 21-2: RCSTA: RECEIVE STATUS AND CONTROL REGISTER

R/W-0/0

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R-0/0 R-0/0 R-0/0

SPEN

RX9 SREN CREN ADDEN FERR OERR RX9D

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

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

SPEN: Serial Port Enable bit

1 = Serial port is enabled (configures RX/DT and TX/CK pins as serial port pins)
0 = Serial port is disabled (held in Reset)

RX9: 9-Bit Receive Enable bit

1 = Selects 9-bit reception

0 = Selects 8-bit reception

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.
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

ADDEN: Address Detect Enable bit

Asynchronous mode 9-bit (RX9 = 1):

1 = Enables address detection, enables interrupt and loads 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.

FERR: Framing Error bit

1 = Framing error (can be updated by reading RCREG register and receiving next valid byte)
0 = No framing error

OERR: Overrun Error bit

1 = Overrun error (can be cleared by clearing bit, CREN)
0 = No overrun error

RX9D: Ninth Bit of Received Data bit
This can be address/data bit or a parity bit and must be calculated by user firmware.

© 2013-2015 Microchip Technology Inc. DS40001723D-page 185
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21523 EUSART Synchronous Slave
Reception

The operation of the Synchronous Master and Slave
modes is identical (Section 21.5.1.5 “Synchronous
Master Reception”), with the following exceptions:

« Sleep

* CREN bit is always set, therefore, the receiver is
never ldle

« SREN bit, which is a “don’t care” in Slave mode

A character may be received while in Sleep mode by
setting the CREN bit prior to entering Sleep. Once the
word is received, the RSR register will transfer the data
to the RCREG register. If the RCIE enable bit is set, the
interrupt generated will wake the device from Sleep
and execute the next instruction. If the GIE bit is also
set, the program will branch to the interrupt vector.

21524 Synchronous Slave Reception Setup

1.

Set the SYNC and SPEN bits, and clear the
CSRC bit.

Clear the ANSELXx bit for both the CK and DT
pins (if applicable).

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

If 9-bit reception is desired, set the RX9 bit.

Set the CREN bit to enable reception.

The RCIF bit will be set when reception is
complete. An interrupt will be generated if the
RCIE bit was set.

If 9-bit mode is enabled, retrieve the Most
Significant bit from the RX9D bit of the RCSTA
register.

Retrieve the eight Least Significant bits from the
receive FIFO by reading the RCREG register.

If an overrun error occurs, clear the error by
either clearing the CREN bit of the RCSTA
register or by clearing the SPEN bit which resets
the EUSART.

TABLE 21-10: SUMMARY OF REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE

RECEPTION
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 5::9;?;
BAUDCON | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 186
INTCON GIE PEIE | TMROIE | INTE IOCIE | TMROIF | INTF IOCIF 74
PIE1 TMR1GIE| ADIE | RCIE™ | TXIE™M — — TMR2IE | TMR1IE 75
PIR1 TMR1GIF | ADIF | RCIF | TXIF( — — TMR2IF | TMR1IF 78
RCREG EUSART Receive Data Register 180*
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 185
TXSTA CSRC TX9 TXEN SYNC | SENDB | BRGH | TRMT | TX9D 184
Legend: — = unimplemented location, read as ‘0’. Shaded cells are not used for synchronous slave reception.

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

Note 1:

© 2013-2015 Microchip Technology Inc.
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22.0 16-BIT PULSE-WIDTH
MODULATION (PWM) MODULE

The Pulse-Width Modulation (PWM) module generates
a pulse-width modulated signal determined by the
phase, duty cycle, period and offset event counts that
are contained in the following registers:

* PWMxPH register

* PWMxDC register

*» PWMxPR register

* PWMxOF register

Figure 22-1 shows a simplified block diagram of the
PWM operation.

Each PWM module has four modes of operation:

» Standard

» Set On Match

» Toggle On Match
» Center-Aligned

For a more detailed description of each PWM mode,
refer to Section 22.2 “PWM Modes”.

Each PWM module has four Offset modes:

* Independent Run
» Slave Run with Synchronous Start
» One-Shot Slave with Synchronous Start

» Continuous Run Slave with Synchronous Start
and Timer Reset

Using the Offset modes, each PWM module can offset
its waveform relative to any other PWM module in the
same device. For a more detailed description of the
Offset modes, refer to Section 22.3 “Offset Modes”.

Every PWM module has a configurable reload
operation to ensure all event count buffers change at
the end of a period, thereby avoiding signal glitches.
Figure 22-2 shows a simplified block diagram of the
reload operation. For a more detailed description of
the reload operation, refer to Section 22.4 “Reload
Operation”.

FIGURE 22-1: 16-BIT PWM BLOCK DIAGRAM
MODE‘<1 :0> o
EN
PHx_match PWM Control
DCx match Unit D D Q—PWMxOUT
| .
ES
Q4 —pCK
OF3_match— 11 PWMxPOL
OF2_match”— 10 | OF match N Peripherals
OFt_mateh® | 01 | ppy orfset PWMxOE
- PRx_match Control
Reserved— 00 ‘
OFM<1:0> — PWMx
OFS E R UD
PWM_clock—  pwMxTMR TRIS Control
[
PRx_match PHx_match OFx_match DCx_match
set PRIF set PHIF set OFIF set DCIF
LDx_trigger LDx_trigger LDx_trigger LDx_trigger
Note 1: A PWM module cannot trigger from its own offset match event.
The input corresponding to a PWM module’s own offset match is reserved.

© 2013-2015 Microchip Technology Inc.
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Bit Test f, Skip if Clear

[ label | BTFSC fb

0<f<127

0<b<7

skip if (f<b>) =0

None

If bit ‘b’ in register ‘' is ‘1’, the next
instruction is executed.

If bit ‘b’, in register f’, is ‘0", the next
instruction is discarded, and a NOP is

executed instead, making this a
2-cycle instruction.

Bit Test f, Skip if Set

BCF Bit Clear f BTFSC
Syntax: [label ] BCF  f,b Syntax:
Operands: 0<f<127 Operands:
0<b<7
Operation: 0 — (f<b>) Operation:
Status Affected: None Status Affected:
Description: Bit ‘b’ in register ‘f’ is cleared. Description:
BRA Relative Branch BTFSS
Syntax: [ label ] BRA label Syntax:
[label ] BRA $+k Operands:
Operands: -256 < label - PC + 1 <255
-256 <k <255 Operation:
Operation: (PC)+1+k—>PC Status Affected:
Status Affected: None Description:
Description: Add the signed 9-bit literal 'k’ to the
PC. Since the PC will have incre-
mented to fetch the next instruction,
the new address will be PC + 1 + k.
This instruction is a 2-cycle instruc-
tion. This branch has a limited range.
BRW Relative Branch with W
Syntax: [ label ] BRW
Operands: None
Operation: (PC)+ (W) > PC
Status Affected: None
Description: Add the contents of W (unsigned) to
the PC. Since the PC will have incre-
mented to fetch the next instruction,
the new address willbe PC + 1 + (W).
This instruction is a 2-cycle instruc-
tion.
BSF Bit Set f
Syntax: [label ] BSF fb
Operands: 0<f<127
0<b<7
Operation: 1 — (f<b>)
Status Affected: None
Description: Bit ‘b’ in register f’ is set.

[label | BTFSS fb

0<f<127

0<b<7

skip if (f<b>) =1

None

If bit ‘b’ in register ‘' is ‘0’, the next
instruction is executed.

If bit ‘b’ is ‘1’, then the next
instruction is discarded and a NOP is

executed instead, making this a
2-cycle instruction.

DS40001723D-page 250
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RRF Rotate Right f through Carry SUBLW Subtract W from literal
Syntax: [label] RRF fd Syntax: [label] SUBLW k
Operands: 0<f<127 Operands: 0<k<255
de[0.1] Operation: K - (W) = (W)
Operation: See description below Status Affected: C.DC,Z
Status Affected: c Description: The W register is subtracted (2's com-
Description: The contents of register ‘f" are rotated plement method) from the 8-bit literal
one bit to the right through the Carry ‘k’. The result is placed in the W regis-
flag. If ‘d’ is ‘0’, the result is placed in ter.
the W register. If ‘d’ is ‘1’, the result is
placed back in register ‘f". C=0 W >k
Register C=1 W <k
DC=0 W<3:0> > k<3:0>
DC=1 |W<3:0><k<3:0>
SLEEP Enter Sleep mode SUBWF Subtract W from f
Syntax: [label] SLEEP Syntax: [label] SUBWF f,d
Operands: None Operands: 0<f<127
Operation: 00h — WDT, de01]
0 — WDT prescaler, Operation: (f) - (W) — (destination)
1-T0, Status Affected: C,DC,Z
0—->PD
- Description: Subtract (2's complement method) W
Status Affected: TO, PD register from register ‘. If ‘d’ is ‘0’, the
Description: The power-down Status bit, PD is result is stored in the W
cleared. Time-out Status bit, TO is register. If ‘d’ is ‘1’, the result is stored
set. Watchdog Timer and its pres- back in register ‘f.
caler are cleared.
The processor is put into Sleep mode C=0 W > f
with the oscillator stopped. C=1 W<f
DC=0 W<3:0> > f<3:0>
DC=1 W<3:0> < f<3:0>
SUBWFB Subtract W from f with Borrow
Syntax: SUBWFB f{,d}
Operands: 0<f<127
d e [0,1]
Operation: (f) = (W) = (B) - dest
Status Affected: C,DC,Z
Description: Subtract W and the BORROW flag

(CARRY) from register ‘f’ (2’'s comple-
ment method). If ‘d’ is ‘0’, the result is
stored in W. If ‘d’ is ‘1, the result is
stored back in register f.

© 2013-2015 Microchip Technology Inc.
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TABLE 26-2: SUPPLY CURRENT (lpp)(*2)
PIC12LF1571/2 Standard Operating Conditions (unless otherwise stated)
PIC12F1571/2
i Conditions
Pa,:am' ch Device Min. | Typt | Max. | Units
o. aracteristics VDD Note
D013 — 35 44 pA 1.8 |Fosc =1 MHz,
_ 60 69 pA 3.0 |External Clock (ECM),
Medium Power mode
D013 — 68 93 pA 2.3 |Fosc =1 MHz,
_ 91 120 pA 3.0 |External Clock (ECM),
— 131 160 A 50 Medium Power mode
D014 — 116 132 pA 1.8 |Fosc =4 MHz,
_ 203 233 pA 3.0 |External Clock (ECM),
Medium Power mode
D014 — 174 221 pA 2.3 |Fosc =4 MHz,
_ 234 286 pA 3.0 |External Clock (ECM),
— 299 374 A 50 Medium Power mode
D015 — 5.5 11 pA 1.8 |Fosc = 31 kHz,
— | 73 | 12 | pa | 30 [LFINTOSC,
-40°C < TA < +85°C
D015 — 13 21 pA 2.3 |Fosc = 31 kHz,
_ 15 24 pA 30 |LFINTOSC,
— 17 o5 uA 50 -40°C < TA < +85°C
D016 — 111 151 pA 1.8 |Fosc =500 kHz,
— | 133 | 176 | pA 3.0 |MFINTOSC
D016 — 144 209 pA 2.3 |Fosc =500 kHz,
— | 162 | 237 | A 3.0 |MFINTOSC
— 216 288 JIVAN 5.0
DO17* — 0.5 0.6 mA 1.8 |Fosc =8 MHz,
— | 07 | 09 | ma | 30 |HFINTOSC
D017* — 0.6 0.8 mA 2.3 |Fosc =8 MHz,
— | o8 | 09 | mA | 30 [HFINTOSC
— 0.9 1.0 mA 5.0
D018 — 0.7 0.8 mA 1.8 |Fosc =16 MHz,
— | 14 12 | mA | 30 |HFINTOSC
D018 — 0.9 1.1 mA 2.3 |Fosc = 16 MHz,
— | 11 13 | mA | 30 [HFINTOSC
— 1.3 1.5 mA 5.0
* These parameters are characterized but not tested.
1 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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s VLTS XU

FIGURE 26-7: CLKOUT AND I/0 TIMING
Cycle Write Fetch Read Execute
Fosc . . . :
/e 0S11 . : { «—s'0812 :
RN 10820 ) |
CLKOUT R - 10821 LA ;
Lo ~— 0819 E E EOS']G ' _': <—0S518

+—=0S813 . ..0817 |

| ~0S15= — 0s14
/O pin o N/ 5 - '
(Output) Old Value : ' : : New Value :
: —! '+ 0318, 0519 ' ‘
TABLE 26-10: CLKOUT AND 1I/O TIMING PARAMETERS
Standard Operating Conditions (unless otherwise stated)
Par‘;'(a)m. Sym. Characteristic Min. Typt | Max. | Units Conditions
0S11 | TosH2ckL |Fosc? to CLKOUT! — — 70 ns |3.3V<Vbp<5.0V
0S12 | TosH2ckH |Fosc? to CLKOUTTMY — — 72 ns |3.3V<Vbp<5.0V
0S13 | TckL2ioV |CLKOUTY to Port Out Valid() — — 20 ns
0S14 |TioV2ckH | Port Input Valid Before CLKOUTT( Tosc+200ns | — — ns
0S15 TosH2ioV | Fosc™ (Q1 cycle) to Port Out Valid — 50 70 ns |3.3V<VDD<5.0V
0S16 TosH2iol FoscT (Q2 cycle) to Port Input Invalid 50 — — ns |3.3V<VDD<5.0V
(I/O in setup time)
0s17 TioV2osH | Port Input Valid to Fosc™ (Q2 cycle) 20 — — ns
(I/O in setup time)
0S18* | TioR Port Output Rise Time — 40 72 ns |VDD = 1.8V,
— 15 32 3.3V <VDD<5.0V
0S19* | TioF Port Output Fall Time — 28 55 ns |VDD=1.8V,
— 15 30 3.3V <VDD<5.0V
0S20* | Tinp INT Pin Input High or Low Time 25 — — ns
0S21* | Tioc Interrupt-On-Change New Input Level Time 25 — — ns

*  These parameters are characterized but not tested.
1 Datain “Typ” column is at 3.0V, +25°C unless otherwise stated.
Note 1: Measurements are taken in EXTRC mode where CLKOUT output is 4 x ToscC.
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FIGURE 26-10: TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS
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TABLE 26-12: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS

Standard Operating Conditions (unless otherwise stated)

Pa;:zm. Sym. Characteristic Min. Typt Max. | Units Conditions
40* TTOH TOCKI High Pulse Width No Prescaler | 0.5 Tcy + 20 — — ns
With Prescaler 10 — — ns
41* TTOL TOCKI Low Pulse Width No Prescaler | 0.5 Tcy + 20 — — ns
With Prescaler 10 — — ns
42* TTOP TOCKI Period Greater of: — — ns |N = Prescale value
20 or Tey + 40
N
45* TT1H T1CKI High |Synchronous, No Prescaler 0.5Tey + 20 — — ns
Time Synchronous, with Prescaler 15 — — ns
Asynchronous 30 — — ns
46* TT1L T1CKIl Low |Synchronous, No Prescaler 0.5Tey + 20 — — ns
Time Synchronous, with Prescaler 15 — — ns
Asynchronous 30 — — ns
47* TT1P T1CKIl Input |Synchronous Greater of: — — ns |N = Prescale value
Period 30 or Tcy + 40
N
Asynchronous 60 — — ns
49* TCKEZTMR1 |Delay from External Clock Edge to Timer 2 Tosc — 7Tosc | — |Timersin Sync
Increment 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.
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FIGURE 27-15: IbD, MFINTOSC, Fosc = 500 kHz, PIC12LF1571/2 ONLY
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FIGURE 27-16: IbD, MFINTOSC, Fosc = 500 kHz, PIC12F1571/2 ONLY
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NOTES:
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8-Lead Plastic Dual Flat, No Lead Package (MF) - 3x3x0.9mm Body [DFN]

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

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 2.40
Optional Center Pad Length T2 1.55
Contact Pad Spacing C1 3.10
Contact Pad Width (X8) X1 0.35
Contact Pad Length (X8) Y1 0.65
Distance Between Pads G 0.30

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2062B
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THE MICROCHIP WEB SITE

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

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

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

+ Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

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

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

» Local Sales Office

+ Field Application Engineer (FAE)

+ Technical Support

Customers  should contact their distributor,
representative or Field Application Engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical support is available through the web site
at: http://microchip.com/support
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