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circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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25
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TABLE 3-13: SPECIAL FUNCTION REGISTER SUMMARY BANKS 0-31 (CONTINUED)
w| v
w| N~
=3 (=3
Qe
oW . . . . . . . . Value on: Value on all
Address Name % % Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, BOR other Resets
o| O
oo
Bank 31
CPU CORE REGISTERS; see Table 3-2 for specifics
F8Ch —
— Unimplemented — —
FE3h
FE4h STATUS_SHAD — — — ‘ — — Z_SHAD DC_SHAD C_SHAD S-S XXX ---- -uuu
FE5h WREG_SHAD WREG_SHAD XXXX XXXX uuuu uuuu
FE6h BSR_SHAD — — — ‘ BSR_SHAD - =X XXXX ---Uu uuuu
FE7h PCLATH_SHAD — PCLATH_SHAD - XXX XXXX -uuu uuuu
FE8h FSROL_SHAD FSROL_SHAD XXXX XXXX uuuu uuuu
FESh FSROH_SHAD FSROH_SHAD XXXX XXXX uuuu uuuu
FEAh FSR1L_SHAD FSR1L_SHAD XXXX XXXX uuuu uuuu
FEBh FSR1H_SHAD FSR1H_SHAD XXXX XXXX uuuu uuuu
FECh — - Unimplemented —
FEDh STKPTR — ‘ — — STKPTR<4;0> ---1 1111 ---1 1111
FEEh TOSL TOSL<7:0> XXXX XXXX XXXX XXXX
FEFh TOSH — ‘ TOSH<6:0> - XXX XXXX - XXX XXXX
Legend: X = unknown, u = unchanged, q =depends on condition, - = unimplemented, read as ‘0’, r = reserved. Shaded locations unimplemented, read as ‘0’.
Note 1: Register present on PIC16F18855/75 devices only.

2:

Unimplemented, read as ‘1’.
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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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5.2.3 BOR CONTROLLED BY SOFTWARE

When the BOREN bits of Configuration Words are
programmed to ‘01’, the BOR is controlled by the
SBOREN bit of the BORCON register. The device
start-up is not delayed by the BOR ready condition or

524 BOR IS ALWAYS OFF

When the BOREN bits of the Configuration Words are
programmed to ‘00’, the BOR is off at all times. The
device start-up is not delayed by the BOR ready
condition or the VDD level.

the VDD level.

BOR protection begins as soon as the BOR circuit is
ready. The status of the BOR circuit is reflected in the
BORRDY bit of the BORCON register.

BOR protection is unchanged by Sleep.

FIGURE 5-2: BROWN-OUT SITUATIONS

VDD
-—____—____—_v _________________ VBOR

Internal
Reset Tpwrt(M
VbD
_____________W _____________ VBOR
o
Internal [ <TPwRTe——
Reset TrwrT(!
VDD
_____ \_____________7[______________ VBOR
) |
Internal L
Reset " Tpwrt()

Note 1: TPWRT delay only if PWRTE bit is programmed to ‘0.
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8.2.3.2 Peripheral Usage in Sleep

Some peripherals that can operate in Sleep mode will
not operate properly with the Low-Power Sleep mode
selected. The Low-Power Sleep mode is intended for
use with these peripherals:

* Brown-out Reset (BOR)

» Watchdog Timer (WDT)

+ External interrupt pin/interrupt-on-change pins
» Timer1 (with external clock source)

It is the responsibility of the end user to determine what
is acceptable for their application when setting the
VREGPM settings in order to ensure operation in
Sleep.

Note: The PIC16LF18855/75 does not have a
configurable Low-Power Sleep mode.
PIC16LF18855/75 is an unregulated
device and is always in the lowest power
state when in Sleep, with no wake-up time
penalty. This device has a lower maximum
VDD and /O voltage than the
PIC16F18855/75. See Section 37.0
“Electrical Specifications” for more
information.

8.24 IDLE MODE

When the Idle Enable (IDLEN) bit is clear (IDLEN = 0),
the SLEEP instruction will put the device into full Sleep
mode (see Section 8.2 “Sleep Mode”). When IDLEN
is set (IDLEN = 1), the SLEEP instruction will put the
device into IDLE mode. In IDLE mode, the CPU and
memory operations are halted, but the peripheral
clocks continue to run. This mode is similar to DOZE
mode, except that in IDLE both the CPU and PFM are
shut off.

Note:  Peripherals using Fosc will continue
running while in Idle (but not in Sleep).
Peripherals using HFINTOSC,
LFINTOSC, or SOSC will continue
running in both Idle and Sleep.

Note: If CLKOUT is enabled (CLKOUT = O,
Configuration Word 1), the output will
continue operating while in Idle.

824.1 Idle and Interrupts

IDLE mode ends when an interrupt occurs (even if GIE
= 0), but IDLEN is not changed. The device can
re-enter IDLE by executing the SLEEP instruction.

If Recover-on-Interrupt is enabled (ROl = 1), the
interrupt that brings the device out of Idle also restores
full-speed CPU execution when doze is also enabled.

8.24.2 Idle and WDT

When in Idle, the WDT Reset is blocked and will
instead wake the device. The WDT wake-up is not an
interrupt, therefore ROI does not apply.

Note: The WDT can bring the device out of Idle,
in the same way it brings the device out of
Sleep. The DOZEN bit is not affected.

© 2015-2017 Microchip Technology Inc.
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11.11 Register Definitions: CRC and Scanner Control

REGISTER 11-1: CRCCONO: CRC CONTROL REGISTER 0

R/W-0/0 R/W-0/0 R-0 R/W-0/0 u-0 uU-0 R/W-0/0 R-0
EN CRCGO BUSY ACCM — — SHIFTM FULL

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: CRC Enable bit

1 = CRC module is released from Reset
0 = CRC is disabled and consumes no operating current

bit 6 CRCGO: CRC Start bit

1 = Start CRC serial shifter

0 = CRC serial shifter turned off
bit 5 BUSY: CRC Busy bit

1 = Shifting in progress or pending

0 = All valid bits in shifter have been shifted into accumulator and EMPTY =1
bit 4 ACCM: Accumulator Mode bit

1 = Data is augmented with zeros

0 = Data is not augmented with zeros
bit 3-2 Unimplemented: Read as ‘0’
bit 1 SHIFTM: Shift Mode bit

1 = Shift right (LSb)

0 = Shift left (MSb)
bit 0 FULL: Data Path Full Indicator bit

1 = CRCDATHIL registers are full
0 = CRCDATHU/L registers have shifted their data into the shifter

REGISTER 11-2: CRCCON1: CRC CONTROL REGISTER 1

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
DLEN<3:0> PLEN<3:0>
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
bit 7-4 DLEN<3:0>: Data Length bits
Denotes the length of the data word -1 (See Example 11-1)
bit 3-0 PLEN<3:0>: Polynomial Length bits

Denotes the length of the polynomial -1 (See Example 11-1)
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REGISTER 11-11: SCANCONO: SCANNER ACCESS CONTROL REGISTER 0

R/W-0/0 R/W/HC-0/0 R-0 R-0 R/W-0/0 U-0 R/W-0/0 R/W-0/0
EN( SCANGO(Z3) | BUSY™ INVALID INTM — MODE<1:0>(5)

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 = Bit is cleared by hardware
bit 7 EN: Scanner Enable bit("

1 = Scanner is enabled
0 = Scanner is disabled, internal states are reset
bit 6 SCANGO: Scanner GO bit(? 3
1 = When the CRC sends a ready signal, NVM will be accessed according to MDx and data passed
to the client peripheral.
0 = Scanner operations will not occur
bit 5 BUSY: Scanner Busy Indicator bit(®)
1 = Scanner cycle is in process
0 = Scanner cycle is complete (or never started)
bit 4 INVALID: Scanner Abort signal bit
1 = SCANLADRL/H has incremented or contains an invalid address(®)
0 = SCANLADRL/H points to a valid address
bit 3 INTM: NVM Scanner Interrupt Management Mode Select bit
If MODE = 10:
This bit is ignored
If MODE = 01 (CPU is stalled until all data is transferred):
1 = SCANGO is overridden (to zero) during interrupt operation; scanner resumes after returning from
interrupt
0 = SCANGO is not affected by interrupts, the interrupt response will be affected
If MODE =00 or 11:

1 = SCANGO is overridden (to zero) during interrupt operation; scan operations resume after returning
from interrupt
0 = Interrupts do not prevent NVM access

bit 2 Unimplemented: Read as ‘0’
bit 1-0 MODE<1:0>: Memory Access Mode bits(5)

11 = Triggered mode
10 = Peek mode

01 = Burst mode

00 = Concurrent mode

Note 1: Setting EN = 0 (SCANCONO register) does not affect any other register content.

This bit is cleared when LADR > HADR (and a data cycle is not occurring).

If INTM = 1, this bit is overridden (to zero, but not cleared) during an interrupt response.
BUSY =1 when the NVM is being accessed, or when the CRC sends a ready signal.
See Table 11-1 for more detailed information.

An invalid address happens when the entire range of the PFM is scanned and completed, i.e., device
memory is 0x4000 and SCANHADR = 0x3FFF, after the last scan SCANLADR increments to 0x4000, the
address is invalid.

Qo hwN
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REGISTER 11-14: SCANHADRH: SCAN HIGH ADDRESS HIGH BYTE REGISTER

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
HADR<15:8>(1:2)
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 7-0 HADR<15:8>: Scan End Address bits(!-?)
Most Significant bits of the address at the end of the designated scan

Note 1:

Registers SCANHADRH/L form a 16-bit value, but are not guarded for atomic or asynchronous access;
registers should only be read or written while SCANGO = 0 (SCANCONQO register).

2: While SCANGO =1 (SCANCONO register), writing to this register is ignored.

REGISTER 11-15: SCANHADRL: SCAN HIGH ADDRESS LOW BYTE REGISTER

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
HADR<7:0>(1:2)
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 7-0 HADR<7:0>: Scan End Address bits(1?)
Least Significant bits of the address at the end of the designated scan

Note 1:

Registers SCANHADRH/L form a 16-bit value, but are not guarded for atomic or asynchronous access;
registers should only be read or written while SCANGO = 0 (SCANCONQO register).
2:  While SCANGO =1 (SCANCONO register), writing to this register is ignored.

© 2015-2017 Microchip Technology Inc. DS40001802D-page 198




PIC16(L)F18855/75

22.1.2 DATA GATING

Outputs from the input multiplexers are directed to the
desired logic function input through the data gating
stage. Each data gate can direct any combination of the
four selected inputs.

Note: Data gating is undefined at power-up. I

The gate stage is more than just signal direction. The
gate can be configured to direct each input signal as
inverted or non-inverted data. Directed signals are
ANDed together in each gate. The output of each gate
can be inverted before going on to the logic function
stage.

The gating is in essence a 1-to-4 input
AND/NAND/OR/NOR gate. When every input is
inverted and the output is inverted, the gate is an OR of
all enabled data inputs. When the inputs and output are
not inverted, the gate is an AND or all enabled inputs.

Table 22-3 summarizes the basic logic that can be
obtained in gate 1 by using the gate logic select bits.
The table shows the logic of four input variables, but
each gate can be configured to use less than four. If
no inputs are selected, the output will be zero or one,
depending on the gate output polarity bit.

TABLE 22-3: DATA GATING LOGIC

CLCxGLSy LCxGyPOL Gate Logic
0x55 1 AND
0x55 0 NAND
OxAA 1 NOR
OxAA 0 OR
0x00 0 Logic 0
0x00 1 Logic 1

It is possible (but not recommended) to select both the
true and negated values of an input. When this is done,
the gate output is zero, regardless of the other inputs,
but may emit logic glitches (transient-induced pulses).
If the output of the channel must be zero or one, the
recommended method is to set all gate bits to zero and
use the gate polarity bit to set the desired level.

Data gating is configured with the logic gate select
registers as follows:

» Gate 1: CLCxGLSO (Register 22-7)

* Gate 2: CLCxGLS1 (Register 22-8)

+ Gate 3: CLCxGLS2 (Register 22-9)

» Gate 4: CLCxGLS3 (Register 22-10)

Register number suffixes are different than the gate

numbers because other variations of this module have
multiple gate selections in the same register.

Data gating is indicated in the right side of Figure 22-2.
Only one gate is shown in detail. The remaining three
gates are configured identically with the exception that
the data enables correspond to the enables for that
gate.

2213 LOGIC FUNCTION

There are eight available logic functions including:

* AND-OR

*+ OR-XOR

+ AND

* S-RLatch

* D Flip-Flop with Set and Reset

* D Flip-Flop with Reset

* J-K Flip-Flop with Reset

» Transparent Latch with Set and Reset

Logic functions are shown in Figure 22-2. Each logic
function has four inputs and one output. The four inputs
are the four data gate outputs of the previous stage.
The output is fed to the inversion stage and from there

to other peripherals, an output pin, and back to the
CLCx itself.

2214 OUTPUT POLARITY

The last stage in the Configurable Logic Cell is the
output polarity. Setting the LCxPOL bit of the CLCxPOL
register inverts the output signal from the logic stage.
Changing the polarity while the interrupts are enabled
will cause an interrupt for the resulting output transition.

© 2015-2017 Microchip Technology Inc.
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28.1 Timer1 Operation

The Timer1 modules are 16-bit incrementing counters
which are accessed through the TMR1H:TMR1L
register pairs. Writes to TMR1H or TMR1L directly
update the counter.

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

The timer is enabled by configuring the TMR10ON and
GE bits in the T1ICON and T1GCON registers, respec-
tively. Table 28-1 displays the Timer1 enable selec-
tions.

TABLE 28-1: TIMER1 ENABLE

SELECTIONS
TMR10ON TMR1GE O’T)';‘:t';ln
1 1 Count Enabled
1 0 Always On
0 1 off
0 0 Off

28.2 Clock Source Selection

The T1CLK register is used to select the clock source for
the timer. Register 28-3 shows the possible clock
sources that may be selected to make the timer
increment.

28.2.1 INTERNAL CLOCK SOURCE

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

When the Fosc internal clock source is selected, the
timer register value will increment by four counts every
instruction clock cycle. Due to this condition, a 2 LSB
error in resolution will occur when reading the
TMR1H:TMR1L value. To utilize the full resolution of the
timer in this mode, an asynchronous input signal must
be used to gate the timer clock input.

Out of the total timer gate signal sources, the following
subset of sources can be asynchronous and may be
useful for this purpose:

+ CLC4 output

» CLC3 output

* CLC2 output

* CLC1 output

» Zero-Cross Detect output

» Comparator2 output

» Comparator1 output

» TxG PPS remappable input pin

28.2.2 EXTERNAL CLOCK SOURCE

When the timer is enabled and the external clock input
source (ex: T1CKI PPS remappable input) is selected as
the clock source, the timer will increment on the rising
edge of the external clock input.

When using an external clock source, the timer can be
configured to run synchronously or asynchronously, as
described in Section 28.6 “Timer Operation in
Asynchronous Counter Mode”.

When used as a timer with a clock oscillator, an
external 32.768 kHz crystal can be used connected to
the SOSCI/SOSCO pins.

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

« The timer is first enabled after POR
* Firmware writes to TMR1H or TMR1L
* The timer is disabled

* The timer is re-enabled (e.g.,
TMR10ON-->1) when the T1CKI sig-
nal is currently logic low.

28.3 Timer Prescaler

Timer1 has four prescaler options allowing 1, 2, 4 or 8
divisions of the clock input. The CKPS bits of the
T1CON register control the prescale counter. The
prescale counter is not directly readable or writable;
however, the prescaler counter is cleared upon a write to
TMR1H or TMR1L.

28.4 Timer1 16-Bit Read/Write Mode

Timer1 can be configured for 16-bit reads and writes.
When the RD16 control bit (T1CON<1>) is set, the
address for TMR1H is mapped to a buffer register for
the high byte of Timer1. A read from TMR1L loads the
contents of the high byte of Timer1 into the Timer1 High
Byte Buffer register. This provides the user with the
ability to accurately read all 16 bits of Timer1 without
having to determine whether a read of the high byte,
followed by a read of the low byte, has become invalid
due to a rollover between reads. A write to the high byte
of Timer1 must also take place through the TMR1H
Buffer register. The Timer1 high byte is updated with
the contents of TMR1H when a write occurs to TMR1L.
This allows a user to write all 16 bits at once to both the
high and low bytes of Timer1. The high byte of Timer1
is not directly readable or writable in this mode. All
reads and writes must take place through the Timer1
High Byte Buffer register. Writes to TMR1H do not clear
the Timer1 prescaler. The prescaler is only cleared on
writes to TMR1L.

© 2015-2017 Microchip Technology Inc.
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LEVEL-TRIGGERED HARDWARE LIMIT ONE-SHOT
MODES

The Level-Triggered Hardware Limit One-Shot modes hold the timer in Reset
on an external Reset level and start counting when both the ON bit is set and
the external signal is not at the Reset level. If one of either the external signal
is not in Reset or the ON bit is set then the other signal being set/made active
will start the timer. Reset levels are selected as follows:

* Low Reset level (MODE<4:0>=10110)

29.5.10

FIGURE 29-13:

» High Reset level (MODE<4:0>=10111)

When the timer count matches the PRx period count, the timer is reset and the
ON bit is cleared. When the ON bit is cleared by either a PRx match or by soft-
ware control the timer will stay in Reset until both the ON bit is set and the exter-
nal signal is not at the Reset level.

When Level-Triggered Hardware Limit One-Shot modes are used in conjunc-
tion with the CCP PWM operation the PWM drive goes active with either the
external signal edge or the setting of the ON bit, whichever of the two starts the
timer.

LEVEL-TRIGGERED HARDWARE LIMIT ONE-SHOT MODE TIMING DIAGRAM (MODE = 10110)

Rev. 10-000204A

MODE \

0b10110 \

TMR2_clk

PRX‘

5 |

Instruction™ BSF [asF)

ON \ \
TMR2_ersJ \

&3 63 E) S £ ) BEN ) 5 )

TMR2_postscaled

]

PWM Duty
Cycle

D3 \

PWM Output

Note 1: BSF and BCF represent Bit-Set File and Bit-Clear File instructions executed by the CPU to
set or clear the ON bit of TXCON. CPU execution is asynchronous to the timer clock input.

G2/558814(7)9101d



PIC16(L)F18855/75

29.6 Timer2 Operation During Sleep

When PSYNC =1, Timer2 cannot be operated while
the processor is in Sleep mode. The contents of the
TMR2 and T2PR registers will remain unchanged while
processor is in Sleep mode.

When PSYNC = 0, Timer2 will operate in Sleep as long
as the clock source selected is also still running.
Selecting the LFINTOSC, MFINTOSC, or HFINTOSC
oscillator as the timer clock source will keep the
selected oscillator running during Sleep.
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31.5.3.3 7-bit Transmission with Address
Hold Enabled

Setting the AHEN bit of the SSPxCON3 register
enables additional clock stretching and interrupt
generation after the eighth falling edge of a received
matching address. Once a matching address has
been clocked in, CKP is cleared and the SSPxIF
interrupt is set.

Figure 31-19 displays a standard waveform of a 7-bit
address slave transmission with AHEN enabled.

1. Bus starts Idle.

2. Master sends Start condition; the S bit of
SSPxSTAT is set; SSPxIF is set if interrupt on
Start detect is enabled.

3. Master sends matching address with R/W bit
set. After the eighth falling edge of the SCL line
the CKP bit is cleared and SSPxIF interrupt is
generated.

4. Slave software clears SSPxIF.

5. Slave software reads ACKTIM bit of SSPxCON3
register, and R/W and D/A of the SSPxSTAT
register to determine the source of the interrupt.

6. Slave reads the address value from the
SSPxBUF register clearing the BF bit.

7. Slave software decides from this information if it
wishes to ACK or not ACK and sets the ACKDT
bit of the SSPxCON2 register accordingly.

8. Slave sets the CKP bit releasing SCL.
9. Master clocks in the ACK value from the slave.

10. Slave hardware automatically clears the CKP bit
and sets SSPxIF after the ACK if the R/W bit is
set.

11. Slave software clears SSPxIF.

12. Slave loads value to transmit to the master into
SSPxBUF setting the BF bit.

Note: SSPxBUF cannot be loaded until after theI

ACK.

13. Slave sets the CKP bit releasing the clock.

14. Master clocks out the data from the slave and
sends an ACK value on the ninth SCL pulse.

15. Slave hardware copies the ACK value into the
ACKSTAT bit of the SSPxCON2 register.

16. Steps 10-15 are repeated for each byte transmit-
ted to the master from the slave.

17. If the master sends a not ACK the slave
releases the bus allowing the master to send a
Stop and end the communication.

Note: Master must send a not ACK on the last
byte to ensure that the slave releases the
SCL line to receive a Stop.
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32.0 SIGNAL MEASUREMENT TIMER
(SMT)

The SMT is a 24-bit counter with advanced clock and
gating logic, which can be configured for measuring a
variety of digital signal parameters such as pulse width,
frequency and duty cycle, and the time difference
between edges on two signals.

Features of the SMT include:

 24-bit timer/counter

- Three 8-bit registers (SMTxL/H/U)

- Readable and writable

- Optional 16-bit operating mode
* Two 24-bit measurement capture registers
* One 24-bit period match register

» Multi-mode operation, including relative timing
measurement

* Interrupt on period match

» Multiple clock, gate and signal sources
« Interrupt on acquisition complete
 Ability to read current input values

Note: These devices implement two SMT
modules. All references to SMTx apply to
SMT1 and SMT2.
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REGISTER 32-2:

SMTxCON1: SMT CONTROL REGISTER 1

R/W/HC-0/0 R/W-0/0 uU-0 u-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
SMTxGO REPEAT — — MODE<3:0>

bit 7 bit 0

Legend:

HC = Bit is cleared by hardware HS = Bit is set by hardware

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 g = Value depends on condition

bit 7 SMTxGO: SMT GO Data Acquisition bit

1 = Incrementing, acquiring data is enabled
0 = Incrementing, acquiring data is disabled

bit 6 REPEAT: SMT Repeat Acquisition Enable bit
1 = Repeat Data Acquisition mode is enabled
0 = Single Acquisition mode is enabled

bit 5-4
bit 3-0

Unimplemented: Read as ‘0’

MODE<3:0> SMT Operation Mode Select bits
1111 = Reserved

1011 = Reserved

1010 = Windowed counter

1001 = Gated counter

1000 = Counter

0111 = Capture

0110 = Time of flight

0101 = Gated windowed measure

0100 = Windowed measure

0011 = High and low time measurement
0010 = Period and Duty-Cycle Acquisition
0001 = Gated Timer

0000 = Timer
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REGISTER 32-13: SMTxCPWL: SMT CAPTURED PULSE WIDTH REGISTER — LOW BYTE

R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x
SMTxCPW<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’ = Bit is set ‘0’ = Bit is cleared
bit 7-0 SMTxCPW-<7:0>: Significant bits of the SMT PW Latch — Low Byte

REGISTER 32-14: SMTxCPWH: SMT CAPTURED PULSE WIDTH REGISTER - HIGH BYTE

R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x
SMTxCPW<15:8>

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 7-0 SMTxCPW<15:8>: Significant bits of the SMT PW Latch — High Byte

REGISTER 32-15: SMTxCPWU: SMT CAPTURED PULSE WIDTH REGISTER — UPPER BYTE

R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x R-x/x
SMTxCPW<23:16>

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 7-0 SMTxCPW<23:16>: Significant bits of the SMT PW Latch — Upper Byte
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33.1 EUSART Asynchronous Mode

The EUSART transmits and receives data using the
standard non-return-to-zero (NRZ) format. NRZ is
implemented with two levels: a VOH Mark state which
represents a ‘1’ data bit, and a VoL Space state which
represents a ‘0’ data bit. NRZ refers to the fact that
consecutively transmitted data bits of the same value
stay at the output level of that bit without returning to a
neutral level between each bit transmission. An NRZ
transmission port idles in the Mark state. Each character
transmission consists of one Start bit followed by eight
or nine data bits and is always terminated by one or
more Stop bits. The Start bit is always a space and the
Stop bits are always marks. The most common data
format is eight bits. Each transmitted bit persists for a
period of 1/(Baud Rate). An on-chip dedicated
8-bit/16-bit Baud Rate Generator is used to derive
standard baud rate frequencies from the system
oscillator. See Table 33-3 for examples of baud rate
configurations.

The EUSART transmits and receives the LSb first. The
EUSART'’s transmitter and receiver are functionally
independent, but share the same data format and baud
rate. Parity is not supported by the hardware, but can
be implemented in software and stored as the ninth
data bit.

33.1.1 EUSART ASYNCHRONOUS
TRANSMITTER

The EUSART transmitter block diagram is shown in
Figure 33-1. The heart of the transmitter is the serial
Transmit Shift Register (TSR), which is not directly
accessible by software. The TSR obtains its data from
the transmit buffer, which is the TXREG register.

33.1.1.1 Enabling the Transmitter

The EUSART transmitter is enabled for asynchronous
operations by configuring the following three control
bits:

« TXEN=1
+ SYNC=0
« SPEN=1

All other EUSART control bits are assumed to be in
their default state.

Setting the TXEN bit of the TX1STA register enables the
transmitter circuitry of the EUSART. Clearing the SYNC
bit of the TX1STA register configures the EUSART for
asynchronous operation. Setting the SPEN bit of the
RC1STA register enables the EUSART and
automatically configures the TX/CK I/O pin as an output.
If the TX/CK pin is shared with an analog peripheral, the
analog /O function must be disabled by clearing the
corresponding ANSEL bit.

Note: The TXIF Transmitter Interrupt flag is set
when the TXEN enable bit is set.

33.1.1.2

A transmission is initiated by writing a character to the
TXREG register. If this is the first character, or the
previous character has been completely flushed from
the TSR, the data in the TXREG is immediately
transferred to the TSR register. If the TSR still contains
all or part of a previous character, the new character
data is held in the TXREG until the Stop bit of the
previous character has been transmitted. The pending
character in the TXREG is then transferred to the TSR
in one Tcy immediately following the Stop bit
transmission. The transmission of the Start bit, data bits
and Stop bit sequence commences immediately
following the transfer of the data to the TSR from the
TXREG.

Transmitting Data

33.1.1.3

The polarity of the transmit data can be controlled with
the SCKP bit of the BAUD1CON register. The default
state of this bit is ‘0’ which selects high true transmit idle
and data bits. Setting the SCKP bit to ‘1’ will invert the
transmit data resulting in low true idle and data bits. The
SCKP bit controls transmit data polarity in
Asynchronous mode only. In Synchronous mode, the
SCKP bit has a different function. See Section 33.4.1.2
“Clock Polarity”.

Transmit Data Polarity

33.1.14 Transmit Interrupt Flag

The TXIF interrupt flag bit of the PIR3 register is set
whenever the EUSART transmitter is enabled and no
character is being held for transmission in the TXREG.
In other words, the TXIF bit is only clear when the TSR
is busy with a character and a new character has been
queued for transmission in the TXREG. The TXIF flag bit
is not cleared immediately upon writing TXREG. TXIF
becomes valid in the second instruction cycle following
the write execution. Polling TXIF immediately following
the TXREG write will return invalid results. The TXIF bit
is read-only, it cannot be set or cleared by software.

The TXIF interrupt can be enabled by setting the TXIE
interrupt enable bit of the PIE3 register. However, the
TXIF flag bit will be set whenever the TXREG is empty,
regardless of the state of TXIE enable bit.

To use interrupts when transmitting data, set the TXIE
bit only when there is more data to send. Clear the
TXIE interrupt enable bit upon writing the last character
of the transmission to the TXREG.
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40.2 Package Details

The following sections give the technical details of the packages.
28-Lead Skinny Plastic Dual In-Line (SP) — 300 mil Body [SPDIP]

Note:

http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at

NOTE 1

e e N e B e S e B e B i B e N e e N e M e B

/
- R b=z

N o

D

T LT O L7 o7 O O o7 O O 0T O
3
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AL [
L c
aliee e . \
b e |——mor | eB —
Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .200
Molded Package Thickness A2 120 .135 .150
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .335
Molded Package Width E1 .240 .285 .295
Overall Length D 1.345 1.365 1.400
Tip to Seating Plane L 110 .130 .150
Lead Thickness .008 .010 .015
Upper Lead Width b1 .040 .050 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:

1.

2
3.
4

. § Significant Characteristic.

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

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-070B
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28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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40-Lead Plastic Dual In-Line (P) — 600 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
N
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NOTE 1
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 40
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - .195
Base to Seating Plane A1 .015 -
Shoulder to Shoulder Width E .590 - .625
Molded Package Width E1 485 - .580
Overall Length 1.980 - 2.095
Tip to Seating Plane 115 - .200
Lead Thickness .008 - .015
Upper Lead Width b1 .030 - .070
Lower Lead Width b .014 - .023
Overall Row Spacing § eB - - .700

Notes:

1.

2
3
4

. § Significant Characteristic.

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

. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-016B
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