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FIGURE 3-8: INDIRECT ADDRESSING
( 0x0000 0x0000
Traditional
Data Memory
OxOFFF OxOFFF
0x1000
Reserved
Ox1FFF
0x2000
Linear
Data Memory
0x29AF
0x29B0
Reserved
FSR Ox7FFF
Address < 0x8000 0x0000
Range
Program
Flash Memory
\ OxFFFF Ox7FFF
Note: Not all memory regions are completely implemented. Consult device memory tables for memory limits.
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FIGURE 5-1: SIMPLIFIED PIC® MCU CLOCK SOURCE BLOCK DIAGRAM
Sleep
2 EC
cLKIN [ > ; Fosc™
INTOSC to CPU and
Peripherals
IRCF<3:0>
HFINTOSC 4
16 MHz
Start-up 8 MHz
Control Logic 4 MHz Clock
2 MHz Control
016 '\l’l”':z 5 1 MHz
scillator HFINTosC™ | g *500 kHz J( 3 J( 2
[}
Fast Start-up § *250 kHz FOSC<2:0> SCS<1:0>
Oscillator *125 kHz
62.5 kHz
*31.25 kHz
LFINTOSC 31 kHz
LFINTOSC™
31 _kHz » to WDT, PWRT, and
Oscillator other Peripherals
FRC
600 kHz FRC? to ADC and
. -— .
Oscillator other Peripherals
* Available with more than one IRCF selection
Note 1. See Section 5.2.2.4 “Peripheral Clock Sources”.
2: ST Buffer is high speed type when using T1CKI.
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8.0 POWER-DOWN MODE (SLEEP)

The Power-down mode is entered by executing a

SLEEP instruction.

Upon entering Sleep mode, the following conditions exist:

1. WDT will be cleared but keeps running, if

enabled for operation during Sleep.

PD bit of the STATUS register is cleared.

TO bit of the STATUS register is set.

CPU clock is disabled.

31 kHz LFINTOSC is unaffected and peripherals

that operate from it may continue operation in

Sleep.

6. Timer1 and peripherals that operate from
Timer1 continue operation in Sleep when the
Timer1 clock source selected is:

+ LFINTOSC
* TI1CKI

7. ADC is unaffected, if the dedicated FRC oscillator
is selected.

8. 1/O ports maintain the status they had before
SLEEP was executed (driving high, low or high-
impedance).

9. Resets other than WDT are not affected by
Sleep mode.

Refer to individual chapters for more details on

peripheral operation during Sleep.

To minimize current consumption, the following

conditions should be considered:

« 1/O pins should not be floating

» External circuitry sinking current from 1/O pins

« Internal circuitry sourcing current from 1/O pins

» Current draw from pins with internal weak pull-ups

* Modules using 31 kHz LFINTOSC

* CWG, NCO and CLC modules using HFINTOSC

I/O pins that are high-impedance inputs should be
pulled to VDD or Vss externally to avoid switching
currents caused by floating inputs.

o b~

Examples of internal circuitry that might be sourcing
current include the FVR module. See Section
13.0 “Fixed Voltage Reference (FVR)” for more
information on this module.

8.1 Wake-up from Sleep

The device can wake-up from Sleep through one of the
following events:

External Reset input on MCLR pin, if enabled
BOR Reset, if enabled

POR Reset

Watchdog Timer, if enabled

Any external interrupt

Interrupts by peripherals capable of running
during Sleep (see individual peripheral for more
information)

o gk whN =

The first three events will cause a device Reset. The
last three events are considered a continuation of pro-
gram execution. To determine whether a device Reset
or wake-up event occurred, refer to Section
6.12 “Determining the Cause of a Reset”.

When the SLEEP instruction is being executed, the next
instruction (PC + 1) is prefetched. For the device to
wake-up through an interrupt event, the corresponding
interrupt enable bit must be enabled. Wake-up will
occur regardless of the state of the GIE bit. If the GIE
bit is disabled, the device continues execution at the
instruction after the SLEEP instruction. If the GIE bit is
enabled, the device executes the instruction after the
SLEEP instruction, the device will then call the Interrupt
Service Routine. In cases where the execution of the
instruction following SLEEP is not desirable, the user
should have a NOP after the SLEEP instruction.

The WDT is cleared when the device wakes up from
Sleep, regardless of the source of wake-up.

8.1.1 WAKE-UP USING INTERRUPTS

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

« If the interrupt occurs before the execution of a

SLEEP instruction

- SLEEP instruction will execute as a NOP.

- WDT and WDT prescaler will not be cleared

- TO bit of the STATUS register will not be set

- PD bit of the STATUS register will not be

cleared.

« If the interrupt occurs during or after the execu-

tion of a SLEEP instruction

- SLEEP instruction will be completely

executed

- Device willimmediately wake-up from Sleep

- WDT and WDT prescaler will be cleared

- TO bit of the STATUS register will be set

- PD bit of the STATUS register will be cleared
Even if the flag bits were checked before executing a
SLEEP instruction, it may be possible for flag bits to
become set before the SLEEP instruction completes. To
determine whether a SLEEP instruction executed, test
the PD bit. If the PD bit is set, the SLEEP instruction
was executed as a NOP.
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11.0 1/0 PORTS

Each port has three standard registers for its operation.
These registers are:
» TRISx registers (data direction)

* PORTXx registers (reads the levels on the pins of
the device)

» LATXx registers (output latch)

Some ports may have one or more of the following
additional registers. These registers are:

* ANSELXx (analog select)

* WPUXx (weak pull-up)

In general, when a peripheral is enabled on a port pin,

that pin cannot be used as a general purpose output.
However, the pin can still be read.

TABLE 11-1: PORT AVAILABILITY PER
DEVICE

Device

PORTA
PORTB
PORTC

FIGURE 11-1: GENERIC I/O PORT
OPERATION
Read LATx
Write LATx
Write PORTx -
CK o

Data Register

Hu—
3

Data bus e

1/0 pin
Read PORTx

To digital peripherals

ANSELx

To analog peripherals -¢—————————

Vss

PIC16(L)F1503 . .

The Data Latch (LATx registers) is useful for
read-modify-write operations on the value that the 1/0
pins are driving.

A write operation to the LATx register has the same
effect as a write to the corresponding PORTX register.
A read of the LATx register reads of the values held in
the 1/0 PORT latches, while a read of the PORTx
register reads the actual I/O pin value.

Ports that support analog inputs have an associated
ANSELX register. When an ANSEL bit is set, the digital
input buffer associated with that bit is disabled.
Disabling the input buffer prevents analog signal levels
on the pin between a logic high and low from causing
excessive current in the logic input circuitry. A
simplified model of a generic /O port, without the
interfaces to other peripherals, is shown in Figure 11-1.

© 2011-2015 Microchip Technology Inc.
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12.6

REGISTER 12-1:

Register Definitions: Interrupt-on-Change Control

IOCAP: INTERRUPT-ON-CHANGE PORTA POSITIVE EDGE REGISTER

u = Bit is unchanged

uU-0 uU-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
— — IOCAP5 IOCAP4 IOCAP3 IOCAP2 IOCAP1 IOCAPO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 IOCAP<5:0>: Interrupt-on-Change PORTA Positive Edge Enable bits

REGISTER 12-2:

1 = Interrupt-on-Change enabled on the pin for a positive going edge. IOCAFXx bit and IOCIF flag will be set
upon detecting an edge.
0 = Interrupt-on-Change disabled for the associated pin.

IOCAN: INTERRUPT-ON-CHANGE PORTA NEGATIVE EDGE REGISTER

u = Bit is unchanged

uU-0 U-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
— — IOCAN5 IOCAN4 IOCAN3 IOCAN2 IOCAN1 IOCANO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 IOCAN<5:0>: Interrupt-on-Change PORTA Negative Edge Enable bits

REGISTER 12-3:

1 = Interrupt-on-Change enabled on the pin for a negative going edge. IOCAFx bit and IOCIF flag will be set
upon detecting an edge.
0 = Interrupt-on-Change disabled for the associated pin.

IOCAF: INTERRUPT-ON-CHANGE PORTA FLAG REGISTER

u = Bit is unchanged

uU-0 U-0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0 R/W/HS-0/0
— — IOCAF5 IOCAF4 IOCAF3 IOCAF2 IOCAF1 IOCAFO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

X = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets

‘1’ = Bitis set ‘0’ = Bit is cleared HS - Bit is set in hardware
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 IOCAF<5:0>: Interrupt-on-Change PORTA Flag bits

1 = An enabled change was detected on the associated pin.
Set when IOCAPx = 1 and a rising edge was detected on RAX, or when IOCANx = 1 and a falling edge was
detected on RAXx.

0 = No change was detected, or the user cleared the detected change.
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© 2011-2015 Microchip Technology Inc.




PIC16(L)F1503

18.0 TIMERO MODULE

The Timer0 module is an 8-bit timer/counter with the
following features:

 8-bit timer/counter register (TMRO)

+ 3-bit prescaler (independent of Watchdog Timer)

* Programmabile internal or external clock source

» Programmable external clock edge selection

* Interrupt on overflow

* TMRO can be used to gate Timer1

Figure 18-1 is a block diagram of the Timer0 module.

18.1 Timer0 Operation

The TimerO module can be used as either an 8-bit timer
or an 8-bit counter.

18.1.1 8-BIT TIMER MODE

The Timer0 module will increment every instruction
cycle, if used without a prescaler. 8-bit Timer mode is
selected by clearing the TMROCS bit of the
OPTION_REG register.

When TMRO is written, the increment is inhibited for
two instruction cycles immediately following the write.

Note:  The value written to the TMRO register
can be adjusted, in order to account for
the two instruction cycle delay when
TMRO is written.

18.1.2 8-BIT COUNTER MODE

In 8-Bit Counter mode, the Timer0 module will increment
on every rising or falling edge of the TOCKI pin.

8-Bit Counter mode using the TOCKI pin is selected by
setting the TMROCS bit in the OPTION_REG register to
‘1.

The rising or falling transition of the incrementing edge
for either input source is determined by the TMROSE bit
in the OPTION_REG register.

FIGURE 18-1: TIMERO BLOCK DIAGRAM
TMROCS —
Fosc/4 PSA
TOCKI™ TO_overflow
0 TOCKI RO _
1 ) Prescaler Fosci2 —p> Sync Circuit | qq
write —R
to
TMRO
TMROSE PS<2:0> set bit
TMROIF

Note 1: The TOCKI prescale output frequency should not exceed FOSC/8.

© 2011-2015 Microchip Technology Inc.
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FIGURE 21-5: SPI MASTER/SLAVE CONNECTION

Rev. 10-000080A
71302013

SPI Master SSPM<3:0> = 00xx SPI Slave SSPM<3:0> = 010x

Processor 2

=1010 |
| SDOX | .| sDix |
Serial Input Buffer Serial Input Buffer
3 (SSPxBUF) § | (SSPxBUF) §
Shift Register | SDIx | _ | SDOx | Shift Register |
3 (SSPxSR) B 3 (SSPxSR) |
§ MSb LSb § Serial clock § MSb LSb §
| SCKx | 1 SCKx |
General I/0 ;rimmsi[?}/fisf'ieff”” SSx
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I2C SLAVE, 7-BIT ADDRESS, TRANSMISSION (AHEN = 0)

FIGURE 21-18:
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I°C SLAVE, 10-BIT ADDRESS, RECEPTION (SEN =0, AHEN =1, DHEN = 0)

PIC16(L)F1503

FIGURE 21-21:

X70S jo 86pa Buijey yig uo
Siempiey Aq 1es sI NILMOV

E ILMOV
paies|o si dMO ‘elhq

X108 seses|al . ' ' ! Ssalppe ue Jo X108 Jo
SIEMYOS UM dMD 1S ¥ _ _ ¥ obpa Buley uig sy} uo

‘T = NIHV uaym | dXO

l

X708
SOSEd|al puB YN SIEd

' ‘aavxdss o ajepdn J
“ I I vn

X708 10 abpa Buijje; _
416 [UN PamOj[e Jou _
1 dQVXdss o} alepdn ,

! 91Aq panisdal sy}
MOV 0} LAMJOV

« ' SJea|d aleM)jos aAe|S

_ “ _ “ LaMov
4nexdss ! 21Aq PanIsoal xaU 8U} AR
EmEuomw m_www M__ ! a10§9q swnAue peal ' ' !
: ! ; ued X, ' ' !
=5 ] , aq 4NgxdSsS ' ] , :
. ' 44

abpa Bulljey yig uo
I alempiey Aq 1os

E 41XdSS

alemyos Aq paies|)

a1emyos Aq pales)

I I

Xvas

EE \evyev/o\1

ejeq 9A1909Y ejeq dA1909Y 8)Ag SSRIPPY PU0DSS BAIBOBY 0=MMH  g)fg sseippy isii4 oneoey '

© 2011-2015 Microchip Technology Inc.

DS40001607D-page 182



PIC16(L)F1503

REGISTER 21-3: SSPxCON2: SSP CONTROL REGISTER 21

R/W-0/0 R-0/0 R/W-0/0 R/S/HS-0/0 R/S/HS-0/0 R/S/HS-0/0  R/S/HS-0/0 R/W/HS-0/0
GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bitis cleared HC = Cleared by hardware S = User set
bit 7 GCEN: General Call Enable bit (in I2C Slave mode only)

1 = Enable interrupt when a general call address (0x00 or 00h) is received in the SSPxSR
0 = General call address disabled
bit 6 ACKSTAT: Acknowledge Status bit (in I°C mode only)
1 = Acknowledge was not received
0 = Acknowledge was received
bit 5 ACKDT: Acknowledge Data bit (in I°C mode only)
In Receive mode:
Value transmitted when the user initiates an Acknowledge sequence at the end of a receive
1 = Not Acknowledge
0 = Acknowledge
bit 4 ACKEN: Acknowledge Sequence Enable bit (in I°C Master mode only)
In Master Receive mode:
1 = Initiate Acknowledge sequence on SDAx and SCLx pins, and transmit ACKDT data bit.
Automatically cleared by hardware.
0 = Acknowledge sequence idle
bit 3 RCEN: Receive Enable bit (in [2C Master mode only)
1 = Enables Receive mode for I°C
0 = Receive idle
bit 2 PEN: Stop Condition Enable bit (in 2C Master mode only)
SCKXx Release Control:
1 = Initiate Stop condition on SDAx and SCLx pins. Automatically cleared by hardware.
0 = Stop condition idle
bit 1 RSEN: Repeated Start Condition Enable bit (in 1°C Master mode only)
1 = Initiate Repeated Start condition on SDAx and SCLx pins. Automatically cleared by hardware.
0 = Repeated Start condition idle
bit 0 SEN: Start Condition Enable/Stretch Enable bit
In Master mode:
1 = Initiate Start condition on SDAx and SCLx pins. Automatically cleared by hardware.
0 = Start condition idle
In Slave mode:
1 = Clock stretching is enabled for both slave transmit and slave receive (stretch enabled)
0 = Clock stretching is disabled

Note 1: For bits ACKEN, RCEN, PEN, RSEN, SEN: If the 12C module is not in the Idle mode, this bit may not be
set (no spooling) and the SSPxBUF may not be written (or writes to the SSPxBUF are disabled).

© 2011-2015 Microchip Technology Inc. DS40001607D-page 205
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REGISTER 23-8:

CLCxGLSS: GATE 4 LOGIC SELECT REGISTER

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
LCxG4DAT | LCxG4D4N | LCxG4D3T | LCxG4D3N | LCxG4D2T | LCxG4D2N | LCxG4D1T | LCxG4D1N
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7 LCxGA4DA4T: Gate 4 Data 4 True (non-inverted) bit
1 = Icxd4T is gated into Icxg4
0 = Icxd4T is not gated into lcxg4
bit 6 LCxG4D4N: Gate 4 Data 4 Negated (inverted) bit
1 = Icxd4N is gated into lcxg4
0 = Icxd4N is not gated into Icxg4
bit 5 LCxG4D3T: Gate 4 Data 3 True (non-inverted) bit
1 = Icxd3T is gated into Icxg4
0 = Icxd3T is not gated into Icxg4
bit 4 LCxGA4D3N: Gate 4 Data 3 Negated (inverted) bit
1 = Icxd3N is gated into Icxg4
0 = Icxd3N is not gated into Icxg4
bit 3 LCxGA4D2T: Gate 4 Data 2 True (non-inverted) bit
1 = Icxd2T is gated into Icxg4
0 = Icxd2T is not gated into Icxg4
bit 2 LCxG4D2N: Gate 4 Data 2 Negated (inverted) bit
1 = Icxd2N is gated into Icxg4
0 = Icxd2N is not gated into Icxg4
bit 1 LCxGA4D1T: Gate 4 Data 1 True (non-inverted) bit
1 = lexd1T is gated into Icxg4
0 = Icxd1T is not gated into lcxg4
bit 0 LCxG4DI1N: Gate 4 Data 1 Negated (inverted) bit

1 = Icxd1N is gated into lcxg4
0 = Icxd1N is not gated into Icxg4

© 2011-2015 Microchip Technology Inc.
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FIGURE 24-2:

NCO - FIXED DUTY CYCLE (FDC) AND PULSE FREQUENCY MODE (PFM) OUTPUT OPERATION DIAGRAM
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FIGURE 25-2: TYPICAL CWG OPERATION WITH PWM1 (NO AUTO-SHUTDOWN)
cwg_clock
PWM1 K ’\

CWGxA

Rising Edge
Dead Band
—»

Falling Edge
Dead Band

I Dead Band

CWGXB ‘

Rising Edge ls| Rising Edge

Dead Band

Falling Edge
| |* Dead Band

25,5 Dead-Band Control

Dead-band control provides for non-overlapping output
signals to prevent shoot-through current in power
switches. The CWG contains two 6-bit dead-band
counters. One dead-band counter is used for the rising
edge of the input source control. The other is used for
the falling edge of the input source control.

Dead band is timed by counting CWG clock periods
from zero up to the value in the rising or falling dead-
band counter registers. See CWGxDBR and
CWGKxDBEF registers (Register 25-4 and Register 25-5,
respectively).

25.6 Rising Edge Dead Band

The rising edge dead-band delays the turn-on of the
CWGHXA output from when the CWGxB output is turned
off. The rising edge dead-band time starts when the
rising edge of the input source signal goes true. When
this happens, the CWGxB output is immediately turned
off and the rising edge dead-band delay time starts.
When the rising edge dead-band delay time is reached,
the CWGXA output is turned on.

The CWGKxXDBR register sets the duration of the dead-
band interval on the rising edge of the input source
signal. This duration is from 0 to 64 counts of dead band.

Dead band is always counted off the edge on the input
source signal. A count of 0 (zero), indicates that no
dead band is present.

If the input source signal is not present for enough time
for the count to be completed, no output will be seen on
the respective output.

25.7 Falling Edge Dead Band

The falling edge dead band delays the turn-on of the
CWGxB output from when the CWGXA output is turned
off. The falling edge dead-band time starts when the
falling edge of the input source goes true. When this
happens, the CWGxXA output is immediately turned off
and the falling edge dead-band delay time starts. When
the falling edge dead-band delay time is reached, the
CWGxB output is turned on.

The CWGxDBF register sets the duration of the dead-
band interval on the falling edge of the input source sig-
nal. This duration is from 0 to 64 counts of dead band.

Dead band is always counted off the edge on the input
source signal. A count of 0 (zero), indicates that no
dead band is present.

If the input source signal is not present for enough time
for the count to be completed, no output will be seen on
the respective output.

Refer to Figure 25-3 and Figure 25-4 for examples.

© 2011-2015 Microchip Technology Inc.
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TABLE 27-3: ENHANCED MID-RANGE INSTRUCTION SET

Mnemonic, . 14-Bit Opcode Status

Description Cycles Notes
Operands MSb Lsp | Affected
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF  f,d Add W and f 1 00 0111 dfff ffff |C,DC,Z |2
ADDWFC f,d Add with Carry W and f 1 11 1101 dfff ffff |[C,DC,Z |2
ANDWF  f,d AND W with f 1 00 0101 dfff ffff |Z 2
ASRF f, d Arithmetic Right Shift 1 11 0111 dfff ffff |C,Z 2
LSLF f,d Logical Left Shift 1 11 0101 dfff ffff |C,Z 2
LSRF f, d Logical Right Shift 1 11 0110 dfff ffff |C,Z 2
CLRF f Clear f 1 00 0001 [fff ffff |Z 2
CLRW - Clear W 1 00 0001 0000 O0Oxx |Z
COMF f, d Complement f 1 00 1001 dfff ffff |Z 2
DECF f, d Decrement f 1 00 0011 dfff ffff |Z 2
INCF f,d Increment f 1 00 1010 dfff ffff |Z 2
IORWF f, d Inclusive OR W with f 1 00 0100 dfff ffff |Z 2
MOVF f, d Move f 1 00 1000 dfff ffff |Z 2
MOVWF  f Move W to f 1 00 0000 1fff ffff 2
RLF f,d Rotate Left f through Carry 1 00 1101 dfff ffff |C 2
RRF f, d Rotate Right f through Carry 1 00 1100 dfff ffff |C 2
SUBWF f,d Subtract W from f 1 00 0010 dfff ffff |C,DC,Z |2
SUBWFB f,d Subtract with Borrow W from f 1 11 1011 dfff ffff |C,DC,Z |2
SWAPF  f,d Swap nibbles in f 1 00 1110 dfff ffff 2
XORWF  f,d Exclusive OR W with f 1 00 0110 dfff ffff |Z 2
BYTE ORIENTED SKIP OPERATIONS
DECFsz |f. d Decrement f, Skip if 0 1(2) 00 1011 |dfff |ffff 1,2
INCFsz |f. d Increment f, Skip if 0 1(2) 00 1111 |dfff |[ffff 1,2
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b Bit Clear f 1 01 00bb [bfff [ffff 2
BSF f,b Bit Set f 1 01 01bb [bfff [ffff 2
BIT-ORIENTED SKIP OPERATIONS
BTFSC f,b Bit Test f, Skip if Clear 1(2) 01 10bb bfff ffff 1,2
BTFSS f,b Bit Test f, Skip if Set 1(2) 01 11bb bfff ffff 1,2
LITERAL OPERATIONS

ADDLW Kk Add literal and W 1 11 1110 kkkk kkkk |C,DC,Z
ANDLW Kk AND literal with W 1 11 1001 kkkk kkkk [Z
IORLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk [Z
MOVLB k Move literal to BSR 1 00 0000 001k kkkk
MOVLP k Move literal to PCLATH 1 11 0001 1kkk kkkk
MOVLW  k Move literal to W 1 11 0000 kkkk kkkk
SUBLW k Subtract W from literal 1 11 1100 kkkk kkkk [C,DC,ZzZ
XORLW  k Exclusive OR literal with W 1 11 1010 kkkk kkkk [Z
Note 1: If the Program Counter (PC) is modified, or a conditional test is true, the instruction requires two cycles. The second cycle

2:

is executed as a NOP.
If this instruction addresses an INDF register and the MSb of the corresponding FSR is set, this instruction will require one
additional instruction cycle.
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28.2 Standard Operating Conditions

The standard operating conditions for any device are defined as:

Operating Voltage: VDDMIN < VDD < VDDMAX
Operating Temperature:  TA_MIN < TA < TA_MAX

VDD — Operating Supply Voltage®

PIC16LF1503
VDDMIN (FOSC < 16 MHZ) ...ttt st e e ente e e e e e e eneas +1.8V
VDDMIN (16 MHZ < FOSC < 20 MHZ) ..ottt et +2.5V
VDDIMAX ..ttt ettt ettt b e e e ettt ekt e et e a4 R4 E et e R e a4 ea R et e e b et e e nn e e e e R e e e e n e e ene e e nnee s +3.6V
PIC16F 1503
VDDMIN (FOSC < 16 MHZ) ..ottt ettt s e e e e e ne e e enees +2.3V
VDDMIN (16 MHZ < FOSC < 20 MHZ) ..ottt +2.5V
VDDIMAX ..ttt ettt ettt b e e e ettt ekt e et e a4 R4 E et e R e a4 ea R et e e b et e e nn e e e e R e e e e n e e ene e e nnee s +5.5V
TA — Operating Ambient Temperature Range
Industrial Temperature
TA_MIN ¢tttk e e et e ea b et e b et e e et e e e nnnee s -40°C
TA_IMAX <.ttt h e e bt e e b et e R e et e h et e e b et e n e e e b e e e an e eaneas +85°C
Extended Temperature
TA VN <ottt et ettt e e e ettt e e e ettt e e e e et e eeeeeeeseaeeeeeeeatbeeeeeeeabaaeeaeeaanbeeeeeeaaareeeeeaaanreeeeeeaanreeeaane -40°C
TA IMAX ..ttt e b et R et e e R et e e eh b et e b et e b e e et e +125°C
Note 1: See Parameter D001, DC Characteristics: Supply Voltage. I
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TABLE 28-2:  SUPPLY CURRENT (Ipp)(::2)
PIC16LF1503 Standard Operating Conditions (unless otherwise stated)
PIC16F1503
; Conditions
Pa’\:am. h DeV|c_e . Min. | Typt | Max. | Units
o. Characteristics /DD Note
D013 — 30 65 A 1.8 |Fosc =1 MHz,
_ 55 100 pA 3.0 External Clock (ECM),
Medium Power mode
D013 — 65 110 JIVAN 2.3 |Fosc =1 MHz,
— 85 140 pA 3.0 External Clock (ECM),
— 15 190 A 50 Medium Power mode
D014 — 115 190 A 1.8 |Fosc =4 MHz,
_ 210 310 HA 3.0 External Clock (ECM),
Medium Power mode
D014 — 180 270 JIVAN 2.3 |Fosc =4 MHz,
— 240 365 HA 3.0 External Clock (ECM),
— 295 460 A 50 Medium Power mode
D015 — 3.2 12 A 1.8 |Fosc = 31 kHz,
— | 54 20 A 3.0 |LFINTOSC,
-40°C < TA< +85°C
D015 — 13 28 JIVAN 2.3 |Fosc = 31 kHz,
— 17 26 A S0 |40°C<TA<+85°C
D016 — 215 360 A 1.8 |Fosc =500 kHz,
— | 275 | 480 | pA 3.0 [|HFINTOSC
D016 — 270 450 JIVAN 2.3 |Fosc =500 kHz,
— | 300 | 500 | pA 3.0 [|HFINTOSC
— 350 620 A 5.0
D017* — 410 660 JIVAN 1.8 |Fosc =8 MHz,
— | 630 | 970 | pA 3.0 [HFINTOSC
D017* — 530 750 A 2.3 |Fosc =8 MHz,
— | 660 | 1100 | pA 3.0 [|HFINTOSC
— 730 1200 A 5.0
D018 — 600 940 A 1.8 |Fosc =16 MHz,
— | 970 | 1400 | pA 3.0 |HFINTOSC
D018 — 780 1200 A 2.3 |Fosc =16 MHz,
— | 1000 | 1550 | pA 3.0 [|HFINTOSC
— 1090 | 1700 JIVAN 5.0

*

These parameters are characterized but not tested.

1 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 test conditions for all IDD measurements in active operation mode are: OSC1 = external square wave,

from rail-to-rail; all /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 I/O
pin loading and switching rate, oscillator type, internal code execution pattern and temperature, also have

an impact on the current consumption.
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FIGURE 29-3: Ibb, EXTERNAL CLOCK (ECL), LOW-POWER MODE, Fosc =500 kHz,
PIC16LF1503 ONLY
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FIGURE 29-4. Ibb, EXTERNAL CLOCK (ECL), LOW-POWER MODE, Fosc =500 kHz,
PIC16F1503 ONLY
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FIGURE 29-17: IDD TYPICAL, HFINTOSC, PIC16LF1503 ONLY
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FIGURE 29-18: IDD MAXIMUM, HFINTOSC, PIC16LF1503 ONLY
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FIGURE 29-19:  Ipb TYPICAL, HFINTOSC, PIC16F1503 ONLY
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FIGURE 29-20:  Ipb MAXIMUM, HFINTOSC, PIC16F1503 ONLY
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FIGURE 29-39:

VoH vs. loH OVER TEMPERATURE, VDD = 1.8V, PIC16LF1503 ONLY
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FIGURE 29-40:

VoL vs. loL OVER TEMPERATURE, VbD = 1.8V, PIC16LF1503 ONLY
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