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PIC18(L)F24/25K42

4.8.3 MAPPING THE ACCESS BANK IN
INDEXED LITERAL OFFSET MODE

The use of Indexed Literal Offset Addressing mode
effectively changes how the first 96 locations of Access
RAM (00h to 5Fh) are mapped. Rather than containing
just the contents of the bottom section of Bank 0, this
mode maps the contents from a user defined “window”
that can be located anywhere in the data memory
space. The value of FSR2 establishes the lower bound-
ary of the addresses mapped into the window, while the
upper boundary is defined by FSR2 plus 95 (5Fh).
Addresses in the Access RAM above 5Fh are mapped
as previously described (see Section 4.5.2 “Access
Bank”). An example of Access Bank remapping in this
addressing mode is shown in Figure 4-8.

Remapping of the Access Bank applies only to opera-
tions using the Indexed Literal Offset mode. Operations
that use the BSR (Access RAM bit is ‘1’) will continue
to use direct addressing as before.

4.9 PIC18 Instruction Execution and
the Extended Instruction Set

Enabling the extended instruction set adds eight
additional commands to the existing PIC18 instruction
set. These instructions are executed as described in
Section 43.2 “Extended Instruction Set”.

FIGURE 4-8: REMAPPING THE ACCESS BANK WITH INDEXED LITERAL OFFSET
ADDRESSING
Example Situation:
ADDWF f, d, a 0000h
FSR2H:FSR2L = 120h
Bank 0
Locations in the region
from the FSR2 pointer 400h
(0120h) to the pointer plus  g4o0n1- — B_f‘”'ﬂ _
05Fh (017Fh) are mapped  g47gp Window } ooh
to the bottom of the T _Ba;( 1_ -7 \
Access RAM (000h-05Fh).  0200h Bank 1 “Window”
Special File Registers a& | (  F = — — — — 7 252
3F60h through 3FFFh are J
mapped to 60h through b Bank 2 NN
FFh, as usual. through SFRs
Bank 0 addresses below Bank 62
5Fh can still be addressed FFh
by using the BSR. Access Bank
3F00h
Bank 63
3F60h| — — — — — 4
SFRs
3FFFh
Data Memory
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7.0 DEVICE CONFIGURATION
INFORMATION

The Device Configuration Information (DCI) is a
dedicated region in the Program memory space
mapped from 3FFFO0h to 3FFF09h. The data stored in
these locations is ready-only and cannot be erased or
modified.

Refer to Table 7-1: Device Configuration Information
for the complete DCI table address and description.
The DCI holds information about the device which is
useful for programming and Bootloader applications.
These locations are read-only and cannot be erased or
modified.

TABLE 7-1: DEVICE CONFIGURATION INFORMATION
ADDRESS Name DESCRIPTION VALUE UNITS
3FFFO0h-3FFFO01h | ERSIZ | Erase Row Size 32 Words
3FFF02h-3FFFO03h WLSIZ | Number of write latches 64
3FFF04h-3FFFO05h URSIZ | Number of User Rows See Table 7-2 Rows
3FFFO06h-3FFFO7h EESIZ EE Data memory size 256 Bytes
3FFF08h-3FFF09h PCNT Pin Count 28 Pins

TABLE 7-2: MEMORY SIZE AND NUMBER OF USER ROWS
Part Name Memory size Number of user rows
PIC18(L)F24K42 8K 256
PIC18(L)F25K42 16K 512

71 DIA and DCI Access

The DIA and DCI addresses are read-only and cannot
be erased or modified. See Section 15.2 “Device
Information Area, Device Configuration Area, User
ID, Device ID and Configuration Word Access” for
more information on accessing these memory
locations.

Development tools, such as device programmers and
debuggers, may be used to read the DIA and DCI
regions, similar to the Device ID and Revision ID.
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REGISTER 17-12: DMAXSCNTL — DMAx SOURCE COUNT LOW REGISTER

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
SCNT<7:0>

bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and 1 = bit is set 0 = bit is cleared X = bit is unknown
BOR/Value at all other u = bit is unchanged
Resets
bit 7-0 SCNT<7:0>: Current Source Byte Count

REGISTER 17-13: DMAXSCNTH — DMAx SOURCE COUNT HIGH REGISTER

uU-0 uU-0 uU-0 uU-0 R-0 R-0 R-0 R-0
— — — — SCNT<11:8>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n/n = Value at POR 1 = bit is set 0 = bit is cleared x = bit is unknown
and BOR/Value at all u = bit is unchanged

other Resets

bit 7-4 Unimplemented: Read as ‘0’
bit 3-0 SCNT<11:8>: Current Source Byte Count

REGISTER 17-14: DMAXDSAL — DMAx DESTINATION START ADDRESS LOW 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
DSA<7:0>

bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and 1 = bit is set 0 = bit is cleared x = bit is unknown
BOR/Value at all other u = bit is unchanged
Resets
bit 7-0 DSA<7:0>: Destination Start Address bits
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REGISTER 17-21: DMAXDCNTH — DMAx DESTINATION COUNT HIGH REGISTER

U-0 uU-0 U-0 U-0 R-0 R-0 R-0 R-0

_ _ — — DCNT<11:8>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n/n = Value at POR and 1 = bit is set 0 = bit is cleared X = bit is unknown
BOR/Value at all other u = bit is unchanged
Resets
bit 7-4 Unimplemented: Read as ‘0’
bit 3-0 DCNT<11:8>: Current Destination Byte Count

REGISTER 17-22: DMAxSIRQ - DMAx START INTERRUPT REQUEST SOURCE SELECTION

REGISTER
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 R/W-0/0
— SIRQ6 SIRQ5 SIRQ4 SIRQ3 SIRQ2 SIRQ1 SIRQ0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n/n = Value at POR 1 = bit is set 0 = bit is cleared X = bit is unknown
and BOR/Value at all u = bit is unchanged
other Resets
bit 7 Unimplemented: Read as ‘0’

bit 6-0 DMAXSIRQ<6:0>: DMAXx Start Interrupt Request Source Selection bits
Please refer to Table 17-2 for more information.

REGISTER 17-23: DMAXAIRQ — DMAx ABORT INTERRUPT REQUEST SOURCE SELECTION

REGISTER
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 R/W-0/0
— AIRQ6 AIRQ5 AIRQ4 AIRQ3 AIRQ2 AIRQ1 AIRQO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n/n = Value at POR 1 = bit is set 0 = bit is cleared x = bit is unknown
and BOR/Value at all u = bit is unchanged
other Resets
bit 7 Unimplemented: Read as ‘0’

bit 6-0 DMAXxAIRQ<6:0>: DMAX Interrupt Request Source Selection bits
Please refer to Table 17-2 for more information.
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REGISTER 23-3:

TxCLK: TIMERx CLOCK REGISTER

u-0 u-0 uU-0 R/W-0/u R/W-0/u R/W-0/u R/W-0/u R/W-0/u
— — — CS<4:0>
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 u = unchanged

bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 CS<4:0>: Timerx Clock Source Selection bits
Timer1 Timer3 Timer5
cs
Clock Source Clock Source Clock Source
11111-10001 Reserved Reserved Reserved
10000 CLC4 CLC4 CLC4
01111 CLC3 CLC3 CLC3
01110 CLC2 CLC2 CcLC2
01101 CLC1 CLC1 CLC1
01100 TMRS5 overflow TMRS5 overflow Reserved
01011 TMR3 overflow Reserved TMR3 overflow
01010 Reserved TMR1 overflow TMR1 overflow
01001 TMRO overflow TMRO overflow TMRO overflow
01000 CLKREF CLKREF CLKREF
00111 SOSC SOSC SOSC
00110 MFINTOSC (32 kHz) MFINTOSC (32 kHz) MFINTOSC (32 kHz)
00101 MFINTOSC (500 kHz) MFINTOSC (500 kHz) MFINTOSC (500 kHz)
00100 LFINTOSC LFINTOSC LFINTOSC
00011 HFINTOSC HFINTOSC HFINTOSC
00010 Fosc Fosc Fosc
00001 Fosc/4 Fosc/4 Fosc/4
00000 T1CKIPPS T3CKIPPS T5CKIPPS
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28.10 Auto-Shutdown

Auto-shutdown is a method to immediately override the
CWG output levels with specific overrides that allow for
safe shutdown of the circuit. The shutdown state can
be either cleared automatically or held until cleared by
software. The auto-shutdown circuit is illustrated in
Figure 28-14.

28.10.1  SHUTDOWN

The shutdown state can be entered by either of the
following two methods:

» Software generated

+ External Input

28.10.1.1 Software Generated Shutdown

Setting the SHUTDOWN bit of the CWGxASO register
will force the CWG into the shutdown state.

When the auto-restart is disabled, the shutdown state
will persist as long as the SHUTDOWN bit is set.

When auto-restart is enabled, the SHUTDOWN bit will
clear automatically and resume operation on the next
rising edge event. The SHUTDOWN bit indicates when
a shutdown condition exists. The bit may be set or
cleared in software or by hardware.

28.10.1.2 External Input Source

External shutdown inputs provide the fastest way to
safely suspend CWG operation in the event of a Fault
condition. When any of the selected shutdown inputs
goes active, the CWG outputs will immediately go to the
specified override levels without software delay. The over-
ride levels are selected by the LSBD<1:0> and
LSAC<1:0> bits of the CWGXASO register (Register ).
Several input sources can be selected to cause a shut-
down condition. All input sources are active-low. The
sources are:

* Pin selected by CWGxPPS
» Timer2 post-scaled output
» Timer4 post-scaled output
* Timer6 post-scaled output
» Comparator 1 output

» Comparator 2 output

» CLC2 output

Shutdown input sources are individually enabled by the
ASXE bits of the CWGxAS1 register (Register 28-7).

28.10.1.3 Pin Override Levels

The levels driven to the CWG outputs during an auto-
shutdown event are controlled by the LSBD<1:0> and
LSAC<1:0> bits of the CWGxASO register (Register ).
The LSBD<1:0> bits control CWGxB/D output levels,
while the LSAC<1:0> bits control the CWGxA/C output
levels.

28.10.1.4 Auto-Shutdown Interrupts

When an auto-shutdown event occurs, either by soft-
ware or hardware setting SHUTDOWN, the CWGxIF
flag bit of the PIR7 register is set (Register 9-5).

28.11 Auto-Shutdown Restart

After an auto-shutdown event has occurred, there are
two ways to resume operation:

« Software controlled
¢ Auto-restart

In either case, the shut-down source must be cleared
before the restart can take place. That is, either the
shutdown condition must be removed, or the
corresponding ASxE bit must be cleared.

28.11.1 SOFTWARE-CONTROLLED
RESTART

If the REN bit of the CWGxASO register is clear
(REN = 0), the CWG module must be restarted after an
auto-shutdown event through software.

Once all auto-shutdown sources are removed, the
software must clear SHUTDOWN. Once SHUTDOWN
is cleared, the CWG module will resume operation
upon the first rising edge of the CWG data input.

Note: The SHUTDOWN bit cannot be cleared in
software if the auto-shutdown condition is
still present.

Note:  Shutdown inputs are level sensitive, not
edge sensitive. The shutdown state can-
not be cleared, except by disabling auto-
shutdown, as long as the shutdown input
level persists.

28.11.2 AUTO-RESTART

If the REN bit of the CWGXASO register is set (REN = 1),
the CWG module will restart from the shutdown state
automatically.

Once all auto-shutdown conditions are removed, the
hardware will automatically clear SHUTDOWN. Once
SHUTDOWN is cleared, the CWG module will resume
operation upon the first rising edge of the CWG data
input.

Note:  The SHUTDOWN bit cannot be cleared in
software if the auto-shutdown condition is

still present.
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FIGURE 28-16: SHUTDOWN FUNCTIONALITY, AUTO-RESTART ENABLED (REN =1, LSAC =01, LSBD = 01)

I I I Shutdown Event Ceases | REN auto-cleared by hardware !

CWG Input !

Source

Shutdown Source | |

|
[
b - g |
SHUTDOWN | ‘ | . .
|

e
CWGxB Ik | Tri-State (No Pulse) a l

|
CWGxD No Shutdown | |

| | '«@— Shutdown |<— Output Resumes
| I I I I
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28.14 Register Definitions: CWG Control

Long bit name prefixes for the CWG peripheral is
shown in Table 28-1. Refer to Section 1.4.2.2 “Long
Bit Names” for more information.

TABLE 28-1:
Peripheral Bit Name Prefix
CWG1 CWG1
CWG2 CWG2
CWG3 CWG3 |

REGISTER 28-1: CWGxCONO0: CWG CONTROL REGISTER 0

R/W-0/0 R/W/HC-0/0 uU-0 uU-0 uU-0 R/W-0/0 R/W-0/0 R/W-0/0
EN Lo — — — MODE<2:0>

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 HC = Bit is cleared by hardware
bit 7 EN: CWGx Enable bit

1 = Module is enabled
0 = Module is disabled

bit 6 LD: CWGx Load Buffers bit(")
1 = Dead-band count buffers to be loaded on CWG data rising edge, following first falling edge after
this bit is set
0 = Buffers remain unchanged
bit 5-3 Unimplemented: Read as ‘0’
bit 2-0 MODE<2:0>: CWGx Mode bits

111 = Reserved

110 = Reserved

101 = CWG outputs operate in Push-Pull mode

100 = CWG outputs operate in Half-Bridge mode

011 = CWG outputs operate in Reverse Full-Bridge mode
010 = CWG outputs operate in Forward Full-Bridge mode
001 = CWG outputs operate in Synchronous Steering mode
000 = CWG outputs operate in Asynchronous Steering mode

Note 1: This bit can only be set after EN = 1; it cannot be set in the same cycle when EN is set.
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TABLE 28-2: SUMMARY OF REGISTERS ASSOCIATED WITH CWG

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ';Eg;:t;
CWGxCONO EN LD — — — MODE<2:0> 427
CWGxCON1 — — IN — POLD POLC POLB POLA 428
CWGXCLK — — — — _ _ _ CcS 429
CWGxISM — — — — — ISM<2:0> 430
CWGxSTR OVRD OVRC OVRB OVRA STRD STRC STRB STRA 431
CWGXASO SHUTDOWN REN LSBD<1:0> LSAC<1:0> — — 432
CWGxAS1 — — AS5E AS4E AS3E AS2E AS1E ASOE 433
CWGxDBR — — DBR<5:0> 434
CWGxDBF — — DBF<5:0> 434
Legend: - =unimplemented locations read as ‘0’. Shaded cells are not used by CWG.
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30.8 NCO Control Registers

REGISTER 30-1:

NCO1CON: NCO CONTROL REGISTER

R/W-0/0 uU-0 R-0/0 R/W-0/0 U-0 uU-0 U-0 R/W-0/0
EN — ouT POL — — — PFM
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’ = Bitis set ‘0’ = Bitis cleared
bit 7 EN: NCO1 Enable bit
1 = NCO1 module is enabled
0 = NCO1 module is disabled
bit 6 Unimplemented: Read as ‘0’
bit 5 OUT: NCO1 Output bit
Displays the current output value of the NCO1 module.
bit 4 POL: NCO1 Polarity
1 = NCO1 output signal is inverted
0 = NCO1 output signal is not inverted
bit 3-1 Unimplemented: Read as ‘0’
bit 0 PFM: NCO1 Pulse Frequency Mode bit

1 = NCO1 operates in Pulse Frequency mode
0 = NCO1 operates in Fixed Duty Cycle mode, divide by 2

© 2016-2017 Microchip Technology Inc.
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REGISTER 33-12: UxP1H: UART PARAMETER 1 HIGH REGISTER

uU-0 uU-0 uU-0 uU-0 U-0 U-0 uU-0 R/W-0/0

— — — — — — — P1<8>
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 7-6 Unimplemented: Read as ‘0’
bit 0 P1<8>: Most Significant Bit of Parameter 1

DMX mode:

Most Significant bit of number of bytes to transmit between Start Code and automatic Break generation
DALI Control Device mode:

Most Significant bit of idle time delay after which a Forward Frame is sent. Measured in half-bit periods
DALI Control Gear mode:

Most Significant bit of delay between the end of a Forward Frame and the start of the Back Frame
Measured in half-bit periods

Other modes:

Not used

REGISTER 33-13: UxP1L: UART PARAMETER 1 LOW 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
P1<7:0>
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’ = Bitis set ‘0’ = Bit is cleared
bit 7-0 P1<7:0>: Least Significant Bits of Parameter 1
DMX mode:
Least Significant Byte of number of bytes to transmit between Start Code and automatic Break
generation

DALI Control Device mode:

Least Significant Byte of idle time delay after which a Forward Frame is sent. Measured in half-bit periods
DALI Control Gear mode:

Least Significant Byte of delay between the end of a Forward Frame and the start of the Back Frame
Measured in half-bit periods

LIN mode:

PID to transmit (Only Least Significant 6 bits used)

Asynchronous Address mode:

Address to transmit (9th transmit bit automatically set to ‘1’)

Other modes:

Not used
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FIGURE 34-7:

CLOCKING DETAIL-MASTER MODE, CKE/SMP =0/0

MSTEN=1,CKE=1,SMP =1

ALTITALTJALTTALTTALTJALTTALLTTALI

input sample clock

tx_buf |

R R A

SCK ‘
sSbo bit 7 bit 6 X bit 5 ) bit4 X bit3 X bit 2 } bit 1 X bit0 ¥ next CKP =0
tx_buf . .
input sample clock T write T T T T T T T T
A
sck } ITATT]IATTIATTIATTATTATI A} [
SDo bit 7 Y bit6 ¥ bit5 ¥ bit4 ¥ bit 3 ¥ bit2 ¥ pit1 ¥ bit0 X next CKP=1

TXFIFO
determined latch TXFIFO Occupancy decrements
SPIXRIF and SPIXTIF interrupts

trigger

Open RXFIFO T RXFIFO Occupancy increments

Rev. 10-
000276A
MSTEN = 1,CKE = 0, SMP = 0 10/10/2016
ScK TALUTALITALTALTTALTALITALITAL
SDO Previous bit 0 bit 7 X bit 6 X bit5 X bit 4 bit 3 bit 2 bit 1 X biti0 CKP =0
input sample clock T T T T T T T T
SCK JATTIATTIATTATTIATTIATTLATTLALT
SDO  Previous bit 0Y_bit 7 Y bit6 X bit5 X bit4 X bit3 )} bit2 X bit 1 X bitl0 CKP=1
input sample clock T T T T T T T T
RXFIFO Occupancy increments
TXFIFO f Open RXFIFO ? T TXFIFO Occupancy decrements
determined latch SPIXRIF and SPIXTIF interrupts
trigger
FIGURE 34-8: CLOCKING DETAIL - MASTER MODE, CKE/SMP =1/1
Rev. 10-
000315A
10/13/2016
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FIGURE 35-10:

I’C SLAVE, 7-BIT ADDRESS, TRANSMISSION (NO CLOCK STRETCHING)

Rev. 10:000287A
o e

Master sends

stop condition

TXBE _I
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R Slave sends ACK Master sends ACK Master sends NACK —l l
! ! F- ===
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SDA o ! !
: :
SCL .
L o " C e
! v o ' ! .
! 1 ! ! 1 1 ' ' 1
CSTR : - L P!
T N ;
ADREE=0 —1 [ ' Ca | I - [ .
T_ SCIF is set ACKTIE= 0 —— | ACKTIE=0 _.T ) ACKTIE=0 — . PCIF is set
- Lo Lo D
! [ v o,
RIW [ T . T i
. RAW copied from matching address j Vo X | '
! " ADRIF is sot o ACKTIF is set ———, ACKTIF is sot ———1
| ' | ' oy [
| ! | ' v, [
DIA b 2 Lo .
' 1 [ [ Yoy
: matching address copy to I2CxADBO " ' : ' : : Vo
' ! | h ' '
) . .
ACKSTAT [ NN = [~
' 1 1 —_— . ' ' .
X ' Master’s ACK _T . NACKIF is set—1 v
. . copied to ACKSTAT Vo Lo
| Lo Vo .
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one byte in I2CxTXB
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FIGURE 35-20:

I2C MASTER, 7-BIT ADDRESS, RECEPTION

Slave Sends ACK
RW = 1 from I2CXADB1 [0] —l

Slave Transmitting Data

Master sends ACK —l

Master sends NACK—l

Slave Transmitting Data

Rev. 10-000301A
1112/2016
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T | ] ]
: , Lo CNTIF is set 4:
! ' X ' |
RXBF Z Z 1 | |
: I2CXRXIF is set - I2CXRXF is se
; . | |
1
1
1
1
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REGISTER 35-6: 12CxSTATO - I2C STATUS REGISTER 0

R-0 R-0 R-0 R-0 R-0 u-0 U-0 U-0

BFRE() | SMA ‘ MMA R(1, 2) D _ _ _
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 HS = Hardware set HC = Hardware clear
bit 7 BFRE: Bus Free Status bit(®)

1 = Indicates the I2C bus is Idle
Both SCL and SDA have been high for time-out selected by I2CCON2<BFRET<1:0>> bits.
I2CCLK must select a valid clock source for this bit to function.

0 = Bus not Idle (When no I2CCLK is selected, this bit remains clear)

bit 6 SMA: Slave Module Active Status bit
1 = Set after the 8th falling SCL edge of a received matching 7-bit slave address
Set after the 8th falling SCL edge of a received matching 10-bit slave low address
Set after the 8th falling SCL edge of a received matching 10-bit slave high w/ read address, only
after a previous matching high and low w/ write.
0 = Cleared by any Restart/Stop detected on the bus
Cleared by BTOIF and BCLIF conditions

bit 5 MMA: Master Module Active Status bit
1 = Master Mode state machine is active
Set when master state machine asserts a Start on bus
0 = Master state machine is Idle
Cleared when BCLIF is set
Cleared when Stop is shifted out by master.
Cleared for BTOIF condition, after the master successfully shifts out a Stop condition.

bit 4 R: Read Information bit (1:2)

1 = Indicates the last matching received (high) address was a Read request
0 = Indicates the last matching received (high) address was a Write

bit 3 D: Data bit
1 = Indicates the last byte received or transmitted was data
0 = Indicates the last byte received or transmitted was an address

bit 2-0 Unimplemented: Read as 1/ b0

Note 1: This bit holds the R bit information following the last received address match. Addresses transmitted by
the Master or appearing on the bus without a match do not affect this bit.
2: Clock requests and input from 12CxCLK register are disabled in Slave modes.
3: Software must use the EN bit to force Master or Slave hardware to Idle.
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41.6 Operation During Sleep

When enabled, the HLVD circuitry continues to operate
during Sleep. If the device voltage crosses the trip
point, the HLVDIF bit will be set and the device will
wake up from Sleep. Device execution will continue
from the interrupt vector address if interrupts have
been globally enabled.

41.7 Operation During Idle and Doze
Modes

In both Idle and Doze modes, the module is active and
events are generated if peripheral is enabled.
41.8 Operation During Freeze

When in Freeze mode, no new event or interrupt can
be generated. The state of the LRDY bit is frozen.

Register reads and writes through the CPU interface
are allowed.

41.9 Effects of a Reset

A device Reset forces all registers to their Reset state.
This forces the HLVD module to be turned off.

© 2016-2017 Microchip Technology Inc. Preliminary
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RCALL Relative Call RESET Reset

Syntax: RCALL n Syntax: RESET

Operands: -1024 <n <1023 Operands: None

Operation: (PC) +2 - TOS, Operation: Reset all registers and flags that are
(PC)+2+2n—>PC affected by a MCLR Reset.

Status Affected: None Status Affected: All

Encoding: ‘ 1101 | lnnn ‘ nnnn | nnnn ‘ Encoding: ‘ 0000 | 0000 ‘ 1111 | 1111

Description: Subroutine call with a jump up to 1K Description: This instruction provides a way to
from the current location. First, return execute a MCLR Reset by software.
address (PC + 2) is pu‘shed onto the Words: 1
stack. Then, add the 2’s complement
number ‘2n’ to the PC. Since the PC will Cycles: 1
have incremented to fetch the next Q Cycle Activity:
instruction, the new address will be
PC + 2 + 2n. This instruction is a Qi Q2 Q3 Q4
2-cycle instruction. Decode Start No No

Reset operation operation
Words: 1
Cycles: 2 Example: RESET
Q Cycle Activity: After Instruction
Q1 Q2 Q3 Q4 Registers =  Reset Value
Decode | Read literal | Process | Write to PC Flags® =  Reset Value
n’ Data
PUSHPCto
stack
No No No No
operation operation operation operation

Example: HERE RCALL Jump
Before Instruction
PC = Address (HERE)
After Instruction
PC = Address (Jump)

TOS=  Address (HERE + 2)
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SUBWF Subtract W from f
Syntax: SUBWF f{d {,a}}
Operands: 0<f<255
d e [0,1]
a e [0,1]
Operation: (f) = (W) — dest
Status Affected: N, OV, C,DC, Z
Encoding: ‘ 0101 | 1lda ‘ ffff ‘ ffff |
Description: Subtract W from register f' (2’s
complement method). If ‘d’ is ‘0’, the
result is stored in W. If 'd” is ‘1, the
result is stored back in register ‘f
(default).
If ‘a’is ‘0’, the Access Bank is
selected. If ‘a’is ‘17, the BSR is used
to select the GPR bank.
If ‘@’is ‘0’ and the extended instruction
set is enabled, this instruction
operates in Indexed Literal Offset
Addressing mode whenever
f <95 (5Fh). See Section
43.2.3 “Byte-Oriented and Bit-Ori-
ented Instructions in Indexed Literal
Offset Mode” for details.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to
register ‘f’ Data destination
Example 1: SUBWF REG, 1, 0
Before Instruction
= 3
w = 2
C = 2
After Instruction
REG = 1
w = 2
C = 1 ; result is positive
z = 0
N = 0
Example 2: SUBWF REG, 0, O
Before Instruction
= 2
w = 2
C = ?
After Instruction
REG = 2
w = 0
C = 1 ; result is zero
z = 1
N = 0
Example 3: SUBWF REG, 1, 0
Before Instruction
= 1
w = 2
C = 2
After Instruction
REG = FFh ;(2's complement)
w = 2
C = 0 ;resultis negative
z = 0
N = 1

SUBWFB Subtract W from f with Borrow
Syntax: SUBWFB f{,d{,a}}
Operands: 0<f<255
d e [0,1]
a e [0,1]
Operation: (f) = (W) = (C) — dest
Status Affected: N, OV, C,DC, Z
Encoding: | 0101 | 10da | fEEE | FEEE |
Description: Subtract W and the CARRY flag
(borrow) 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’ (default).
If ‘a’is ‘07, the Access Bank is selected.
If ‘a’is ‘1’, the BSR is used to select the
GPR bank.
If ‘a’ is ‘0’ and the extended instruction
set is enabled, this instruction operates
in Indexed Literal Offset Addressing
mode whenever f <95 (5Fh). See Sec-
tion 43.2.3 “Byte-Oriented and Bit-
Oriented Instructions in Indexed Lit-
eral Offset Mode” for details.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write to
register ‘f’ Data destination
Example 1: SUBWFB REG, 1, O
Before Instruction
= 19h (0001 1001)
W = 0Dh (0000 1101)
C = 1
After Instruction
REG = 0Ch (0000 1100)
W = 0Dh (0000 1101)
C = 1
Z = 0
N = 0 ; result is positive
Example 2: SUBWFB REG, 0, 0
Before Instruction
= 1Bh (0001 1011)
W = 1Ah (0001 1010)
C = 0
After Instruction
RE = 1Bh (0001 1011)
w = 00h
C = 1
Z = 1 ; result is zero
N = 0
Example 3: SUBWFB REG, 1, O
Before Instructiol
REG = 03h (0000 0011)
W = OEh (0000 1110)
C = 1
After Instruction
= F5h (1111 0101)
; [2’s comp]
W = OEh (0000 1110)
C = 0
Z = 0
N = 1 ; result is negative
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TABLE 46-2: SUPPLY CURRENT (lpp)(12:4)

PIC18LF24/25K42 Standard Operating Conditions (unless otherwise stated)
PIC18F24/25K42

Pe:‘;'am. Symbol Device Characteristics Min. | Typ.t | Max. | Units Conditions

o- VDD Note

D100 | I0Dyrs XT = 4 MHz — | 560 [1000| pA | 3.0V A\
D100 | IDDyrs XT = 4 MHz — | 730 [1100| pa | 30v \\
D100A | DDy, XT = 4 MHz — [370 | — | pa [ 30v [Pmpsanads \
D100A | IDDyry XT = 4 MHz — [ 590 | — | pa | 30v [PMDwaEtrs
D101 |IDDhrors | HFINTOSC = 16 MHz — [ 22 |37 | ma | 30v >
D101 [Ibbyrors | HFINTOSC = 16 MHz — [ 23 [38 ] ma | 300 I~ )

D101A [Iobprors | HFINTOSC = 16 MHz — [ 14 | — | ma [ Aoy |PhiDbetas
D101A |IDDyro1s | HFINTOSC = 16 MHz — | 14 [ — | ma oV {Pyprsais”
D102 | IDDyropL. | HFINTOSC = 64 MHz — [ 80 [111] ma | 30w ] N\

D102 |IDDyropL. | HFINTOSC = 64 MHz — | 80 [11.2/wma | 30v >

D102A |IDDyropL. | HFINTOSC = 64 MHz — | 48 [ X | wa [ 30w |PMDsall 1's
D102A |IDDyropL. | HFINTOSC = 64 MHz — |48 [ — X\ ™ J3ev |AvDsall1s
D103 | IDDyspLies | HS*PLL = 64 MHz — | 89 [ 111 \na"| B0V

D103 | IDDyspLigs | HS+PLL = 64 MHz — | o 12| ma Nsov

D103A |IDDyspLies | HS*PLL = 64 MHz — | 48N ] maA\[/30v |PMDsall1’s
D103A |IDDuspLis | HS+PLL = 64 MHz & | 48 T= | wa [ 30v [PMDsal1s
D104 | IDDjp g IDLE mode, HFINTOSC = 16 MHz N 8 [ =FA | 30v

D104 | IDDjp g IDLE mode, HFINTOSC = 16 MHz S he N | mA | 30v

D105 | IbDpoze!® | DOZE mode, HFINTOSC = 16 MHz, Doze Rafin= 16 N\— 1.8 N | mAa | 3ov

D105 |I0Dpoze® | DOZE mode, HFINTOSC = 16 MHz, Doze Katio=16 | —N 18, | — | mA | 3.0v

1 Datain “Typ.” column is at 3.0V, 25°C unless otherwise statet
The test conditions for all IDD measurements i i

Note 1:

paraMers are for design guidance only and are not tested.
are: OSC1 = external square wave, from

erature, also have an impact on the current consumption.
atio (Register 12-2).
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28-Lead Plastic Quad Flat, No Lead Package (ML) - 6x6 mm Body [QFN]

With 0.55 mm Terminal Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS
Dimension|Limits]  MIN | NOM [ MAX

Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 3.65 | 3.70 4.20
Overall Length D 6.00 BSC
Exposed Pad Length D2 3.65 3.70 4.20
Terminal Width b 0.23 0.30 0.35
Terminal Length L 0.50 0.55 0.70
Terminal-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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