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PIC18F46J11 FAMILY

4.6.9 DEEP SLEEP MODE REGISTERS

Deep Sleep mode registers are provided in
Register 4-1 through Register 4-6.

REGISTER 4-1: DSCONH: DEEP SLEEP CONTROL HIGH BYTE REGISTER (BANKED F4Dh)

R/W-0 U-0 U-0 u-0 U-0 R/W-0 R/W-0 R/W-0
DSEN® — — — — | (Reserved) | DSULPEN | RTCWDIS
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7 DSEN: Deep Sleep Enable bit)

1 = Deep Sleep mode is entered on a SLEEP command
0 = Sleep mode is entered on a SLEEP command

bit 6-3 Unimplemented: Read as ‘0’
bit 2 (Reserved): Always write ‘0’ to this bit
bit 1 DSULPEN: Ultra Low-Power Wake-up Module Enable bit

1 = ULPWU module is enabled in Deep Sleep
0 = ULPWU module is disabled in Deep Sleep

bit 0 RTCWDIS: RTCC Wake-up Disable bit

1 = Wake-up from RTCC is disabled
0 = Wake-up from RTCC is enabled

Note 1: Inorder to enter Deep Sleep, Sleep must be executed immediately after setting DSEN.

REGISTER 4-2: DSCONL: DEEP SLEEP CONTROL LOW BYTE REGISTER (BANKED F4Ch)

u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0) R/W-0
— — — — — ULPWDIS | DSBOR | RELEASE
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-3 Unimplemented: Read as ‘0’
bit 2 ULPWDIS: Ultra Low-Power Wake-up Disable bit

1 = ULPWU wake-up source is disabled
0 = ULPWU wake-up source is enabled (must also set DSULPEN = 1)
bit 1 DSBOR: Deep Sleep BOR Event Status bit
1 = DSBOREN was enabled and VDD dropped below the DSBOR arming voltage during Deep Sleep,
but did not fall below VDSBOR
0 = DSBOREN was disabled or VDD did not drop below the DSBOR arming voltage during Deep Sleep
bit 0 RELEASE: I/O Pin State Release bit

Upon waking from Deep Sleep, the 1/0 pins maintain their previous states. Clearing this bit will
release the 1/0O pins and allow their respective TRIS and LAT bits to control their states.

Note 1. This is the value when VDD is initially applied.
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TABLE 6-4: REGISTER FILE SUMMARY (PIC18F46J11 FAMILY)

. . . . . . . . . Value on Details
File Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR Psge:
RPOR23®) — — — Remappable Pin RP23 Output Signal Select Bits ---0 0000 | 74,169
RPOR22() — — — Remappable Pin RP22 Output Signal Select Bits ---0 0000 | 74, 168
RPOR21®) — — — Remappable Pin RP21 Output Signal Select Bits ---0 0000 | 74, 168
RPOR20®) — — — Remappable Pin RP20 Output Signal Select Bits ---0 0000 | 74, 168
RPOR19®) — — — Remappable Pin RP19 Output Signal Select Bits ---0 0000 | 74, 167
RPOR18 — — — Remappable Pin RP18 Output Signal Select Bits ---0 0000 | 74, 167
RPOR17 — — — Remappable Pin RP17 Output Signal Select Bits ---0 0000 | 75,167
RPOR16 — — — Remappable Pin RP16 Output Signal Select Bits ---0 0000 | 75, 166
RPOR15 — — — Remappable Pin RP15 Output Signal Select Bits ---0 0000 | 75, 166
RPOR14 — — — Remappable Pin RP14 Output Signal Select Bits ---0 0000 | 75, 166
RPOR13 — — — Remappable Pin RP13 Output Signal Select Bits ---0 0000 | 75,165
RPOR12 — — — Remappable Pin RP12 Output Signal Select Bits ---0 0000 | 75,165
RPOR11 — — — Remappable Pin RP11 Output Signal Select Bits ---0 0000 | 75,165
RPOR10 — — — Remappable Pin RP10 Output Signal Select Bits ---0 0000 |75, 164
RPOR9 — — — Remappable Pin RP9 Output Signal Select Bits ---0 0000 |75, 164
RPORS8 — — — Remappable Pin RP8 Output Signal Select Bits ---0 0000 | 75,163
RPOR7 — — — Remappable Pin RP7 Output Signal Select Bits ---0 0000 | 75,163
RPOR6 — — — Remappable Pin RP6 Output Signal Select Bits ---0 0000 | 75,163
RPOR5 — — — Remappable Pin RP5 Output Signal Select Bits ---0 0000 | 75,162
RPOR4 — — — Remappable Pin RP4 Output Signal Select Bits ---0 0000 | 75,162
RPOR3 — — — Remappable Pin RP3 Output Signal Select Bits ---0 0000 | 75,162
RPOR2 — — — Remappable Pin RP2 Output Signal Select Bits ---0 0000 |75, 161
RPOR1 — — — Remappable Pin RP1 Output Signal Select Bits ---0 0000 |75, 161
RPORO — — — Remappable Pin RPO Output Signal Select Bits ---0 0000 |75, 161

Legend: x =unknown, u = unchanged, - = unimplemented, q = value depends on condition, r = reserved. Bold indicates shared access SFRs.
Note 1: Bit 21 of the PC is only available in Serial Programming (SP) modes.

2: Reset value is ‘0’ when Two-Speed Start-up is enabled and ‘1’ if disabled.

3: The SSPxMSK registers are only accessible when SSPxCON2<3:0> = 1001.

4:  Alternate names and definitions for these bits when the MSSP module is operating in I2C™ Slave mode. See Section 19.5.3.2 “Address

Masking Modes” for details.

These bits and/or registers are only available in 44-pin devices; otherwise, they are unimplemented and read as ‘0’. Reset values are shown for

44-pin devices.

The PMADDRH/PMDOUT1H and PMADDRL/PMDOUT 1L register pairs share the same physical registers and addresses, but have different
functions determined by the module’s operating mode. See Section 11.1.2 “Data Registers” for more information.

© 2011 Microchip Technology Inc.
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TABLE 10-5: PORTB I/O SUMMARY (CONTINUED)

Pin Function STetF\;iI:g I/O Tl;ge Description
RB4/PMA1/ RB4 0 (0] DIG |LATB<4> data output; not affected by analog input.
KBIO/RP7 1 | | TTL |PORTB<4> datainput; weak pull-up when RBPU bit is
cleared. Disabled when analog input enabled.®)
PMA1G) 0 O | DIG |Parallel Master Port address.
1 | ST/TTL | Parallel Slave Port address input.
KBIO 1 | TTL | Interrupt-on-change pin.
RP7 1 | ST Remappable peripheral pin 7 input.
0 (0] DIG | Remappable peripheral pin 7 output.
RB5/PMAO/ RB5 0 o DIG |LATB<5> data output.
KBI1/RP8 1 | | TTL |PORTB<5> data input; weak pull-up when RBPU bit is
cleared.
PMAO®) 0 O | DIG |Parallel Master Port address.
1 | ST/TTL | Parallel Slave Port address input.
KBI1 1 | TTL | Interrupt-on-change pin.
RP8 1 | ST Remappable peripheral pin 8 input.
0 0] DIG | Remappable peripheral pin 8 output.
RB6/KBI2/ RB6 0 o DIG |LATB<6> data output.
PGC/RP9 1 | | TTL |PORTB<6> data input; weak pull-up when RBPU bit is
cleared.
KBI2 1 | TTL | Interrupt-on-change pin.
PGC X | ST | Serial execution (ICSP™) clock input for ICSP and ICD
operation.®
RP9 1 | ST Remappable peripheral pin 9 input.
0 (0] DIG |Remappable peripheral pin 9 output.
RB7/KBI3/ RB7 0 o DIG |LATB<7> data output.
PGD/RP10 1 | | TTL |PORTB<7> data input; weak pull-up when RBPU bit is
cleared.
KBI3 1 | TTL | Interrupt-on-change pin.
PGD X o} DIG |Serial execution data output for ICSP and ICD operation. (@)
X | ST Serial execution data input for ICSP and ICD operation.(z)
RP10 1 | ST Remappable peripheral pin 10 input.
0 (0] ST Remappable peripheral pin 10 output.

Legend: DIG = Digital level output; TTL = TTL input buffer; ST = Schmitt Trigger input buffer; ANA = Analog level
input/output; x = Don’t care (TRIS bit does not affect port direction or is overridden for this option)

Note 1: Pins are configured as analog inputs by default on POR. Using these pins for digital inputs requires setting
the appropriate bits in ANCON1 first.

2. All other pin functions are disabled when ICSP™ or ICD are enabled.
3. This bit is not available on 28-pin devices.
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10.5 PORTD, TRISD and LATD
Registers

Note: PORTD is available only in 44-pin|
devices.

PORTD is an 8-bit wide, bidirectional port. The corre-
sponding Data Direction register is TRISD. Setting a
TRISD bit (= 1) will make the corresponding PORTD
pin an input (i.e., put the corresponding output driver in
a high-impedance mode). Clearing a TRISD bit (= 0)
will make the corresponding PORTD pin an output (i.e.,
put the contents of the output latch on the selected pin).

The Data Latch register (LATD) is also memory
mapped. Read-modify-write operations on the LATD
register read and write the latched output value for
PORTD.

All pins on PORTD are implemented with Schmitt Trigger
input buffers. Each pin is individually configurable as an
input or output.

Note: On a POR, these pins are configured as
digital inputs.

INITIALIZING PORTD

Initialize LATD

; to clear output

; data |atches

; Value used to

; initialize data
direction
Set RD<3:0> as inputs
RD<5: 4> as out puts
RD<7: 6> as inputs

EXAMPLE 10-5:
CLRF LATD

MOVLW OxCF

MOVWF  TRI SD

Each of the PORTD pins has a weak internal pull-up. A
single control bit can turn on all the pull-ups. This is per-
formed by setting bit, RDPU (PORTE<7>). The weak
pull-up is automatically turned off when the port pin is
configured as an output. The pull-ups are disabled on a
POR.

Note that the pull-ups can be used for any set of
features, similar to the pull-ups found on PORTB.

© 2011 Microchip Technology Inc.
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REGISTER 10-12: RPINRS8: PERIPHERAL PIN SELECT INPUT REGISTER 8 (BANKED EEEh)

u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — IC2R4 IC2R3 IC2R2 | IC2R1 | IC2RO
bit 7 bit 0
Legend: R/W = Readable, Writable if IOLOCK = 0
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 IC2R<4:0>: Assign Input Capture 2 (ECCP2) to the Corresponding RPn Pin bits

REGISTER 10-13: RPINR12: PERIPHERAL PIN SELECT INPUT REGISTER 12 (BANKED EF2h)

u-0 u-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

— — — T1GR4 T1GR3 TIGR2 | TIGR1 | TIGRO
bit 7 bit 0
Legend: R/W = Readable, Writable if IOLOCK = 0
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 T1GR<4:0>: Timer1 Gate Input (T1G) to the Corresponding RPn Pin bits

REGISTER 10-14: RPINR13: PERIPHERAL PIN SELECT INPUT REGISTER 13 (BANKED EF3h)

u-0 U-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

— — — T3GR4 T3GR3 T3GR2 | T3GR1 | T3GRO
bit 7 bit 0
Legend: R/W = Readable, Writable if IOLOCK = 0
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7-5 Unimplemented: Read as ‘0’
bit 4-0 T3GR<4:0>: Timer3 Gate Input (T3G) to the Corresponding RPn Pin bits
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11.1.2 DATA REGISTERS

The PMP module uses eight registers for transferring
data into and out of the microcontroller. They are
arranged as four pairs to allow the option of 16-bit data
operations:

* PMDIN1H and PMDIN1L

» PMDIN2H and PMDINZ2L

+ PMADDRH/PMDOUT1H and PMADDRL/PMDOUT 1L
+ PMDOUT2H and PMDOUT2L

The PMDINA1 register is used for incoming data in Slave
modes and both input and output data in Master
modes. The PMDIN2 register is used for buffering input
data in select Slave modes.

The PMADDR/PMDOUT1 registers are actually a
single register pair; the name and function are dictated
by the module’s operating mode. In Master modes, the
registers function as the PMADDRH and PMADDRL
registers and contain the address of any incoming or
outgoing data. In Slave modes, the registers function
as PMDOUT1H and PMDOUT1L and are used for
outgoing data.

PMADDRH differs from PMADDRL in that it can also
have limited PMP control functions. When the module is
operating in select Master mode configurations, the
upper two bits of the register can be used to determine
the operation of chip select signals. If these are not
used, PMADDR simply functions to hold the upper 8 bits
of the address. Register 11-9 provides the function of
the individual bits in PMADDRH.

The PMDOUT2H and PMDOUTZ2L registers are only
used in Buffered Slave modes and serve as a buffer for
outgoing data.

11.1.3 PAD CONFIGURATION CONTROL
REGISTER

In addition to the module level configuration options,
the PMP module can also be configured at the I/O pin
for electrical operation. This option allows users to
select either the normal Schmitt Trigger input buffer on
digital 1/0 pins shared with the PMP, or use TTL level
compatible buffers instead. Buffer configuration is
controlled by the PMPTTL bit in the PADCFG1 register.

DS39932D-page 178
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12.0 TIMERO MODULE

The Timer0 module incorporates the following features:
» Software selectable operation as a timer or

counter in both 8-bit or 16-bit modes
* Readable and writable registers

» Dedicated 8-bit, software programmable
prescaler

» Selectable clock source (internal or external)
» Edge select for external clock
* Interrupt-on-overflow

The TOCON register (Register 12-1) controls all
aspects of the module’s operation, including the
prescale selection. It is both readable and writable.

Figure 12-1 provides a simplified block diagram of the
Timer0 module in 8-bit mode. Figure 12-2 provides a
simplified block diagram of the TimerQ module in 16-bit
mode.

REGISTER 12-1: TOCON: TIMERO CONTROL REGISTER (ACCESS FD5h)

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
TMROON TO8BIT TOCS TOSE PSA | TOPS2 ‘ TOPS1 TOPSO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 7 TMROON: Timer0 On/Off Control bit

1 = Enables Timer0
0 = Stops Timer0

bit 6 TO8BIT: Timer0 8-Bit/16-Bit Control bit

1 = TimerO0 is configured as an 8-bit timer/counter
0 = TimerO is configured as a 16-bit timer/counter

bit 5 TOCS: Timer0 Clock Source Select bit

1 = Transition on TOCKI pin input edge
0 = Internal clock (Fosc/4)

bit 4 TOSE: Timer0 Source Edge Select bit

1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin

bit 3 PSA: TimerO Prescaler Assignment bit

1 = Timer0 prescaler is not assigned. Timer0 clock input bypasses prescaler.
0 = TimerO prescaler is assigned. Timer0 clock input comes from prescaler output.

bit 2-0 TOPS<2:0>: TimerO Prescaler Select bits

111 = 1:256 Prescale value
110 = 1:128 Prescale value
101 = 1:64 Prescale value
100 = 1:32 Prescale value
011 =1:16 Prescale value
010 =1:8 Prescale value
001 =1:4 Prescale value
000 =1:2 Prescale value

© 2011 Microchip Technology Inc.
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16.0 TIMER4 MODULE

The Timer4 timer module has the following features:

» 8-Bit Timer register (TMR4)

» 8-Bit Period register (PR4)

* Readable and writable (both registers)

» Software programmable prescaler (1:1, 1:4, 1:16)

» Software programmable postscaler (1:1 to 1:16)

* Interrupt on TMR4 match of PR4

Timer4 has a control register shown in Register 16-1.
Timer4 can be shut off by clearing control bit, TMR4ON
(T4CON<2>), to minimize power consumption. The
prescaler and postscaler selection of Timer4 is also

controlled by this register. Figure 16-1 is a simplified
block diagram of the Timer4 module.

REGISTER 16-1:

16.1

Timer4 can be used as the PWM time base for the
PWM mode of the ECCP modules. The TMR4 register
is readable and writable and is cleared on any device
Reset. The input clock (FOsc/4) has a prescale option
of 1:1, 1:4 or 1:16, selected by control bits,
T4CKPS<1:0> (T4CON<1:0>). The match output of
TMR4 goes through a 4-bit postscaler (which gives a
1:1 to 1:16 scaling inclusive) to generate a TMR4
interrupt, latched in flag bit, TMR4IF (PIR3<3>).

The prescaler and postscaler counters are cleared
when any of the following occurs:

Timer4 Operation

« awrite to the TMRA4 register
» a write to the T4CON register

» any device Reset (Power-on Reset (POR), MCLR
Reset, Watchdog Timer Reset (WDTR) or
Brown-out Reset (BOR))

TMRA4 is not cleared when T4CON is written.

T4CON: TIMER4 CONTROL REGISTER (ACCESS F76h)

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

— T40OUTPS3 | T4OUTPS2 | T4OUTPS1 | T4OUTPSO | TMR40ON ‘ T4CKPS1 T4CKPSO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown

bit 7
bit 6-3

bit 2

bit 1-0

Unimplemented: Read as ‘0’
T40UTPS<3:0>: Timer4 Output Postscale Select bits

0000 = 1:1 Postscale
0001 = 1:2 Postscale

1111 = 1:16 Postscale

TMR4ON: Timer4 On bit

1 =Timer4 is on

0 = Timer4 is off

T4CKPS<1:0>: Timer4 Clock Prescale Select bits

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

© 2011 Microchip Technology Inc.
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20.4.2 EUSART SYNCHRONOUS SLAVE To set up a Synchronous Slave Reception:
RECEPTION 1. Enable the synchronous master serial port by

The operation of the Synchronous Master and Slave setting bits, SYNC and SPEN, and clearing bit,

modes is identical, except in the case of Sleep, or any CSRC.

Idle mode and bit, SREN, which is a “don’t care” in 2. Ifinterrupts are desired, set enable bit, RCxIE.

Slave mode. 3. If 9-bit reception is desired, set bit, RX9.

If receive is enabled by setting the CREN bit prior to 4. To enable reception, set enable bit, CREN.

entering Sleep or any Idle mode, then a word may be 5. Flag bit, RCxIF, will be set when reception is

received while in this low-power mode. Once the word complete. An interrupt will be generated if
is received, the RSR register will transfer the data to the enable bit, RCxIE, was set.
RCREGx register. If the RCxIE enable bit is set, the 6. Read the RCSTAX register to get the ninth bit (if

interrupt generated will wake the chip from the
low-power mode. If the global interrupt is enabled, the
program will branch to the interrupt vector.

enabled) and determine if any error occurred
during reception.

7. Read the 8-bit received data by reading the
RCREGXx register.

8. If any error occurred, clear the error by clearing
bit, CREN.

9. Ifusing interrupts, ensure that the GIE and PEIE
bits in the INTCON register (INTCON<7:6>) are
set.

TABLE 20-10: REGISTERS ASSOCIATED WITH SYNCHRONOUS SLAVE RECEPTION

Reset
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O Values
on Page:

INTCON GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE TMROIF | INTOIF RBIF 69
PIR1 PMPIF(D) ADIF RC1IF TX1IF SSP1IF | CCP1IF | TMR2IF | TMR1IF 72
PIE1 PMPIE®D ADIE RC1IE TX1IE SSP1IE | CCP1IE | TMR2IE | TMR1IE 72
IPR1 PMPIP(D) ADIP RC1IP TX1IP SSP1IP | CCP1IP | TMR2IP | TMR1IP 72
PIR3 SSP2IF | BCL2IF RC2IF TX2IF TMR4IF | CTMUIF | TMR3GIF | RTCCIF 72
PIE3 SSP2IE | BCL2IE RC2IE TX2IE | TMR4IE | CTMUIE | TMR3GIE | RTCCIE 72
IPR3 SSP2IP | BCL2IP RC2IP TX2IP | TMR4IP | CTMUIP | TMR3GIP | RTCCIP 72
RCSTAX SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 72
RCREGx EUSARTx Receive Register 72
TXSTAX CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 72
BAUDCONx | ABDOVF | RCIDL RXDTP | TXCKP | BRG16 — WUE ABDEN 73
SPBRGHx |EUSARTx Baud Rate Generator Register High Byte 73
SPBRGx EUSARTx Baud Rate Generator Register Low Byte 72

Legend: — =unimplemented, read as ‘0’. Shaded cells are not used for synchronous slave reception.
Note 1: These pins are only available on 44-pin devices.
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After the A/D module has been configured as desired, 2.
the selected channel must be acquired before the
conversion is started. The analog input channels must
have their corresponding TRIS bits selected as an

input. To determine acquisition time, see Section 21.1
“A/D Acquisition Requirements”. After this acquisi- 3.
tion time has elapsed, the A/D conversion can be 4.

started. An acquisition time

can be programmed to

occur between setting the GO/DONE bit and the actual 5.

start of the conversion.

The following steps should be followed to do an A/D

conversion:

1. Configure the A/D module:

» Configure the required ADC pins as analog
pins using ANCONO, ANCON1

» Set voltage reference using ADCONO

» Select A/D input channel (ADCONO)

» Select A/D acquisition time (ADCON1)
» Select A/D conversion clock (ADCON1)
e Turn on A/D module (ADCONO)

Configure A/D interrupt (if desired):

» Clear ADIF bit

» Set ADIE bit

» Set GIE bit

Wait the required acquisition time (if required).
Start conversion:

+ Set GO/DONE bit (ADCONO0<1>)

Wait for A/D conversion to complete, by either:
» Polling for the GO/DONE bit to be cleared
OR

» Waiting for the A/D interrupt

Read A/D Result registers (ADRESH:ADRESL);
clear bit, ADIF, if required.

For next conversion, go to step 1 or step 2, as
required. The A/D conversion time per bit is
defined as TAD. A minimum wait of 2 TAD is
required before next acquisition starts.

FIGURE 21-2: ANALOG INPUT MODEL
VoD Sampling
Switch
vr=06v .-,
Rc<tk ' SS Rss !
‘} VT = 0.6V Egg/:f T CHoLD = 25 pF
- e e _T_VSS

Legend: CPIN = Input Capacitance
VT = Threshold Voltage
ILEAKAGE = Leakage Current at the pin due to
various junctions
Ric = Interconnect Resistance
SS = Sampling Switch
CHoOLD = Sample/Hold Capacitance (from DAC)
Rss = Sampling Switch Resistance

VDD

1 2 3 4
Sampling Switch (kQ)

© 2011 Microchip Technology Inc.
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21.2 Selecting and Configuring
Automatic Acquisition Time

The ADCONA1 register allows the user to select an
acquisition time that occurs each time the GO/DONE
bit is set.

When the GO/DONE bit is set, sampling is stopped and
a conversion begins. The user is responsible for ensur-
ing the required acquisition time has passed between
selecting the desired input channel and setting the
GO/DONE bit. This occurs when the ACQT<2:0> bits
(ADCON1<5:3>) remain in their Reset state (‘000’) and
is compatible with devices that do not offer
programmable acquisition times.

If desired, the ACQT bits can be set to select a pro-
grammable acquisition time for the A/D module. When
the GO/DONE bit is set, the A/D module continues to
sample the input for the selected acquisition time, then
automatically begins a conversion. Since the acquisi-
tion time is programmed, there may be no need to wait
for an acquisition time between selecting a channel and
setting the GO/DONE bit.

In either case, when the conversion is completed, the
GO/DONE bit is cleared, the ADIF flag is set and the
A/D begins sampling the currently selected channel
again. If an acquisition time is programmed, there is
nothing to indicate if the acquisition time has ended or
if the conversion has begun.

21.3 Selecting the A/D Conversion
Clock

The A/D conversion time per bit is defined as TAD. The
A/D conversion requires 11 TAD per 10-bit conversion.
The source of the A/D conversion clock is software
selectable.

There are seven possible options for TAD:

« 2Tosc

* 4 Tosc

» 8 Tosc

» 16 Tosc

» 32 Tosc

* 64 Tosc

* Internal RC Oscillator

For correct A/D conversions, the A/D conversion clock
(TAD) must be as short as possible but greater than the

minimum TAD (see parameter 130 in Table 29-31 for
more information).

Table 21-1 provides the resultant TAD times derived
from the device operating frequencies and the A/D
clock source selected.

TABLE 21-1: Tap vs. DEVICE OPERATING
FREQUENCIES

AD Clock Source (TAD) Maximum
Device
Operation ADCS<2:0> Frequency
2 Tosc 000 2.86 MHz
4 Tosc 100 5.71 MHz
8 Tosc 001 11.43 MHz
16 Tosc 101 22.86 MHz
32 Tosc 010 45.71 MHz
64 Tosc 110 48.0 MHz
RC® 011 1.00 MHz(
Note 1: The RC source has a typical TAD time of
4 us.

2: For device frequencies above 1 MHz, the
device must be in Sleep mode for the
entire conversion or the A/D accuracy may
be out of specification.

21.4 Configuring Analog Port Pins

The ANCONO, ANCON1 and TRISA registers control
the operation of the A/D port pins. The port pins needed
as analog inputs must have their corresponding TRIS
bits set (input). If the TRIS bit is cleared (output), the
digital output level (VOH or VoL) will be converted.

The A/D operation is independent of the state of the
CHS<3:0> bits and the TRIS bits.

Note 1: When reading the PORT register, all pins
configured as analog input channels will
read as cleared (a low level). Pins config-
ured as digital inputs will convert an
analog input. Analog levels on a digitally
configured input will be accurately
converted.

2: Analog levels on any pin defined as a
digital input may cause the digital input
buffer to consume current out of the
device’s specification limits.
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23.0 COMPARATOR VOLTAGE
REFERENCE MODULE

The comparator voltage reference is a 16-tap resistor
ladder network that provides a selectable reference
voltage. Although its primary purpose is to provide a
reference for the analog comparators, it may also be
used independently of them.

Figure 23-1 provides a block diagram of the module.
The resistor ladder is segmented to provide two ranges
of CVREF values and has a power-down function to
conserve power when the reference is not being used.
The module’s supply reference can be provided from
either device VDD/VSS or an external voltage reference.

FIGURE 23-1: COMPARATOR VOLTAGE REFERENCE BLOCK DIAGRAM
Vrer+f— CVRSS =1
ooy o
VDD
CVRSS =0 8 CVR<3:0>
CVRE R \I\U
RS
RZ
R % x
s
16 Steps < { . : < B CVREF
i . g
RZ
RS
RS |
CVRR | | % aR
VRer. CVRSS = 1 |
~__ |
ICVRSS =0
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FIGURE 24-2: LOW-VOLTAGE DETECT OPERATION (VDIRMAG =0)
CASE 1:

LVDIF may not be set

e 1\,/4 _______ v ——————————— VHLVD

LVDIF |
Y

Enable HLVD |
I

'« TIRVST —]

IRVST

LVDIF cleared in software
Internal Reference is stable

CASE 2:
VDD
—————————— \ —————————————/—————————————— VHLVD
LVDIF N
|
Enable HLVD | I
) |
| 1
IRVST =— TIRVST
Internal Reference is stable J

LVDIF cleared in software

LVDIF cleared in software,
LVDIF remains set since HLVD condition still exists
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EXAMPLE 27-1: GENERAL FORMAT FOR INSTRUCTIONS

Byte-oriented file register operations Example Instruction
15 10 9 8 7 0
OPCODE | d| a f (FILE #) ADDWF MYREG, W B

d = 0 for result destination to be WREG register
d = 1 for result destination to be file register (f)
a = 0 to force Access Bank

a =1 for BSR to select bank

f = 8-bit file register address

Byte to Byte move operations (2-word)

15 12 11 0
| OPCODE| f (Source FILE #) | MOVFF MYREGL, MYREG2
15 12 11 0

| 1111 | f (Destination FILE #) |

f = 12-bit file register address

Bit-oriented file register operations

15 1211 98 7 0
OPCODE|b(BIT#| a|  f(FILE#) BSF MYREG bit, B

b = 3-bit position of bit in file register (f)
a = 0 to force Access Bank

a =1 for BSR to select bank

f = 8-bit file register address

Literal operations

15 8 7 0
OPCODE k (literal) MOVLW 7Fh

k = 8-bit immediate value

Control operations
CALL, GOTO and Branch operations
15 87 0
\ OPCODE | n<7:0> (iteral) | GOTO Label
15 12 11 0
I n<19:8> (literal) |

n = 20-bit immediate value

15 8 7 0
| OPCODE | s| n<7:0> (iteral) | CALL MYFUNC
15 12 11 0

| 111 | n<19:8> (literal) |

S = Fast bit

15 1110 0

| opcobe | n<10:0> (iteral) | BRA MYFUNC
15 87 0

\ OPCODE |  n<7:.0> (iteral) | BC MYFUNC
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BTFSC

Bit Test File, Skip if Clear

Syntax:
Operands:

Operation:
Status Affected:
Encoding:

Description:

Words:
Cycles:

BTFSC f, b {a}

0<f<255

0<b<7

a e [0,1]

skip if (f<b>) =0

None

| 1011 | bbba | ffff [ ffif |
If bit ‘b’ in register ‘f' is ‘0’, then the next
instruction is skipped. If bit ‘b’ is ‘0’,
then the next instruction fetched during
the current instruction execution is dis-

carded and a NOP is executed instead,
making this a two-cycle instruction.

If ‘@’ is ‘0’, the Access Bank is selected.
If ‘a’is ‘1’, the BSR is used to select the
GPR bank (default).

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
Section 27.2.3 “Byte-Oriented and
Bit-Oriented Instructions in Indexed
Literal Offset Mode” for details.

1

1(2)
Note: 3 cycles if skip and followed

by a 2-word instruction.

BTFSS

Bit Test File, Skip if Set

Syntax:
Operands:

Operation:
Status Affected:
Encoding:

Description:

Words:
Cycles:

BTFSS f, b {,a}

0<f<255

0<b<7

a e[0,1]

skip if (f<b>) =1

None

| 1010 | bbba | fiff [ ffif |
If bit ‘b’ in register ‘f’ is ‘1’, then the next
instruction is skipped. If bit ‘b’ is ‘1,
then the next instruction fetched during
the current instruction execution is dis-

carded and a NOP is executed instead,
making this a two-cycle instruction.

If ‘@’ is ‘0, the Access Bank is selected.
If ‘a’is ‘1’, the BSR is used to select the
GPR bank (default).

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
Section 27.2.3 “Byte-Oriented and
Bit-Oriented Instructions in Indexed
Literal Offset Mode” for details.

1

1(2)
Note: 3 cycles if skip and followed

by a 2-word instruction.

Q Cycle Activity:

Q1

Q2

Q3

Q4

Q Cycle Activity:

Decode

Read
register ‘f’

Process
Data

No
operation

If skip:
Q1

Q2

Q3

Q4

No
operation

No
operation

No
operation

No
operation

If skip and followed by 2-word instruction:

Q1

Q2

Q3

Q4

No
operation

No
operation

No
operation

No
operation

No
operation

No
operation

No
operation

No
operation

Example:

HERE
FALSE
TRUE

Before Instruction

BTFSC

FLAG 1, O

PC

After Instruction

address ( HERE)

If FLAG<1> = 0;

PC = address ( TRUE)
If FLAG<1> = f1;

PC = address ( FALSE)

Q1

Q2

Q3

Q4

Decode

Read
register ‘f

Process
Data

No
operation

If skip:

Q1

Q2

Q3

Q4

No
operation

No
operation

No
operation

No
operation

If skip and followed by 2-word instruction:

Q1

Q2

Q3

Q4

No
operation

No
operation

No
operation

No
operation

No
operation

No
operation

No
operation

No
operation

Example:

HERE
FALSE
TRUE

Before Instruction

BTFSS

FLAG 1, 0

PC = address (HERE)
After Instruction
If FLAG<1> = 0
PC = address (FALSE)
If FLAG<1> = f1;
PC = address ( TRUE)
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DAW Decimal Adjust W Register
Syntax: DAW
Operands: None
Operation: If [W<3:0> > 9] or [DC = 1] then,
(W<3:0>) + 6 > W<3:0>;
else,
(W<3:0>) »> W<3:0>
If [W<7:4> > 9] or [C = 1] then,
(W<7:4>) + 6 > W<T7:4>,
C=1;
else,
(W<T7:4>) - W<7:4>
Status Affected: C
Encoding: | 0000 [ 0000 | 0000 | o111 |
Description: DAW adjusts the eight-bit value in W,
resulting from the earlier addition of two
variables (each in packed BCD format)
and produces a correct packed BCD
result.
Words: 1
Cycles: 1
Q Cycle Activity:
Q1 Q2 Q3 Q4
Decode Read Process Write
register W Data W
Example 1: DAW
Before Instruction
w = A5h
C = 0
DC = 0
After Instruction
w = 05h
C = 1
DC = 0
Example 2:
Before Instruction
w = CEh
C = 0
DC = 0
After Instruction
w = 34h
C = 1
DC = 0

DECF Decrement f

Syntax: DECF f{d {,a}}

Operands: 0<f<255
d e [0,1]
a e [0,1]

Operation: (f)—1 — dest

Status Affected: C,DC,N, 0V, Zz

Encoding: \ 0000 | 01da \ fEff \ fEff |

Description: Decrement register ‘. 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 ‘@’is ‘1’, the BSR is used to select the
GPR bank (default).
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
Section 27.2.3 “Byte-Oriented and
Bit-Oriented 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: DECF CNT, 1, 0
Before Instruction
CNT = 01h
z = 0
After Instruction
CNT = 00h
Z = 1

DS39932D-page 432

© 2011 Microchip Technology Inc.



PIC18F46J11 FAMILY

INCFSZ

Increment f, Skip if 0

Syntax:
Operands:

Operation:

Status Affected:
Encoding:

Description:

Words:
Cycles:

Q Cycle Activity:

INCFSZ f{d {a}}

0<f<255
d e [0,1]
ac[01]

(f) + 1 — dest,
skip if result = 0

None

\ 0011 | 11da ‘ FEEf ‘ fEff |

The contents of register ‘' are
incremented. If ‘d’ is ‘0’, the result is
placed in W. If ‘d’ is ‘1’, the result is
placed back in register ‘f'. (default)

If the result is ‘0’, the next instruction
which is already fetched is discarded
and a NOP is executed instead, making
it a two-cycle instruction.

If ‘a’is ‘0’, the Access Bank is selected.
If ‘a’is '1’, the BSR is used to select the
GPR bank (default).

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
Section 27.2.3 “Byte-Oriented and
Bit-Oriented Instructions in Indexed
Literal Offset Mode” for details.

1

1(2)

Note: 3 cycles if skip and followed
by a 2-word instruction.

Q1 Q2 Q3 Q4
Decode Read Process Write to
register f’ Data destination
If skip:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
If skip and followed by 2-word instruction:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
No No No No
operation operation operation operation
Example: HERE INCFSZ CNT, 1, O
NZERO :
ZERO

Before Instruction

INFSNZ

Increment f, Skip if not O

Syntax:
Operands:

Operation:

Status Affected:
Encoding:
Description:

Words:
Cycles:

Q Cycle Activity:

INFSNZ  f{,d {,a}}

0<f<255

d e [0,1]

ae[0,1]

(f) + 1 — dest,

skip if result = 0

None

| 0100 | 10da | FEff | T |

The contents of register ‘" are
incremented. If ‘d’ is ‘0’, the result is
placed in W. If ‘d’ is ‘1’, the result is
placed back in register ‘f' (default).

If the result is not ‘0’, the next
instruction which is already fetched is
discarded and a NOP is executed
instead, making it a two-cycle
instruction.

If ‘a’ is ‘0’, the Access Bank is selected.
If ‘a’is ‘1’, the BSR is used to select the
GPR bank (default).

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
Section 27.2.3 “Byte-Oriented and
Bit-Oriented Instructions in Indexed
Literal Offset Mode” for details.

1

1(2)

Note: 3 cycles if skip and followed
by a 2-word instruction.

Q1 Q2 Q3 Q4
Decode Read Process Write to
register ‘f Data destination
If skip:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
If skip and followed by 2-word instruction:
Q1 Q2 Q3 Q4
No No No No
operation operation operation operation
No No No No
operation operation operation operation
Example: HERE INFSNZ REG 1, O
ZERO
NZERO

Before Instruction

PC =  Address (HERE)
After Instruction

CNT = CNT+1

IfCNT = 0

PC =  Address (ZERO

IfCNT = O

PC = Address ( NZERO)

PC = Address (HERE)
After Instruction

REG = REG+1

fREG = O0;

PC =  Address ( NZERO)

IfREG = O

PC = Address (ZERO
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29.2

DC Characteristics: Power-Down and Supply Current

PIC18F46J11 Family (Industrial)

PIC18LFXXJ11 Family

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C < TA < +85°C for industrial
. Standard Operating Conditions (unless otherwise stated)
RIS O Rl ) Operating temperature -40°C < TA < +85°C for industrial
P?\:?m Device Typ | Max | Units Conditions
Power-Down Current (IPD)(l) — Sleep mode
PIC18LFXXJ11| 0.011 | 1.4 pA -40°C
0.054| 14 pA +25°C VDD = 2.0V,
0.51 6 pA +60°C VDDCORE = 2.0V
20 | 102 | pA +85°C
PIC18LFXXJ11| 0.029 | 1.5 pA -40°C
0.11 1.5 pA +25°C VDD = 2.5V,
0.63 8 pA +60°C VDDCORE = 2.5V
230 | 126 | pA +85°C Sleep mode,
PIC18FXXJ11| 2.5 6 pA -40°C REGSLP =1
31 | 6 | pA | +25°C VoD =2.15,
S VDDCORE = 10 uF
3.9 g p MCHEC Capacitor
5.6 16 pA +85°C
PIC18FXXJ11| 4.1 7 pA -40°C
33 7 nA +25°C VoD = 3.3V,
S VDDCORE = 10 uF
Gl D P MCHEC Capacitor
6.0 19 pA +85°C
Power-Down Current (IPD)(l) — Deep Sleep mode
PIC18FXXJ11| 1 25 nA -40°C
13 | 100 | nA | +25°C VVDD = 2-1158/, .
S DDCORE = 10 !
108 | 250 nA +60°C Capacitor
428 | 1000 | nA +85°C
Deep Sleep mode
PIC18FXXJ11| 3 50 nA -40°C
28 | 150 | nA | +25°C VoD = 3.3,
170 | 389 | nA | +6o°C | /PPCORE=104F
Capacitor
588 | 2000 | nA +85°C
Note 1: The power-down currentin Sleep mode does not depend on the oscillator type. Power-down current is measured
with the part in Sleep mode, with all I/O pins in high-impedance state and tied to VDD or Vss and all features that
add delta current disabled (such as WDT, Timer1 oscillator, BOR, etc.).
2:  The supply current is mainly a function of operating voltage, frequency and mode. Other factors, such as
I/O pin loading and switching rate, oscillator type and circuit, internal code execution pattern and temperature,
also have an impact on the current consumption. All features that add delta current are disabled (WDT, etc.). The
test conditions for all IDD measurements in active operation mode are:
OSC1 = external square wave, from rail-to-rail; all I/O pins tri-stated, pulled to VDD/VsS;
MCLR = VDD; WDT disabled unless otherwise specified.
3:  Low-Power Timer1 with standard, low-cost 32 kHz crystals have an operating temperature range of -10°C to

+70°C. Extended temperature crystals are available at a much higher cost.
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29.3 DC Characteristics: PIC18F46J11 Family (Industrial) (Continued)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
Operating temperature -40°C < TA < +85°C for industrial

Pzr:m Symbol Characteristic Min Max Units Conditions
VoL Output Low Voltage
D080 1/0 Ports:
PORTA (Except RA6), — 04 V |loL=2mA, VDD = 3.3V,
PORTD, PORTE -40°C to +85°C
PORTB, PORTC, RA6 — 0.4 V |loL =8.5mA, VDD = 3.3V,
-40°C to +85°C
VOH Output High Voltage
D090 1/0 Ports:
PORTA (Except RAB), 2.4 — V |loH=-2, VDD = 3.3V,
PORTD, PORTE -40°C to +85°C
PORTB, PORTC, RA6 2.4 — V  |loH =-6 mA, VDD = 3.3V,
-40°C to +85°C
Capacitive Loading Specs
on Output Pins
D101 |(Cio All /O Pins and OSC2 — 50 pF |To meet the AC Timing
Specifications
D102 |CB SCLx, SDAXx — 400 pF [2cm™ Specification

Note 1: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified
levels represent normal operating conditions. Higher leakage current may be measured at different input

voltages.

2: Negative current is defined as current sourced by the pin.

w

Only available in 44-pin devices.

4: Refer to Table 10-2 for the pins that have corresponding tolerance limits.
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NOTES:
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