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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor PIC

Core Size 8-Bit

Speed 32MHz

Connectivity -

Peripherals Brown-out Detect/Reset, POR, PWM, WDT

Number of I/O 6

Program Memory Size 3.5KB (2K x 14)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256 x 8

Voltage - Supply (Vcc/Vdd) 2.3V ~ 5.5V

Data Converters A/D 4x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 8-SOIC (0.154", 3.90mm Width)

Supplier Device Package 8-SOIC

Purchase URL https://www.e-xfl.com/product-detail/microchip-technology/pic12f1612t-i-sn

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/pic12f1612t-i-sn-4438137
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


�⁄ 2014-2017 M
icrochip Technology Inc.

D
S

40001737C
-page 7

P
IC

12(L)F1612/16(L)F1613

TO
 O

U
R

 VA
LU

E
D

 C
U

S
TO

M
E

R
S

It is our intention to provide our valued custom
ers w

ith the best docum
entation possible to ensure successful use of your M

icrochip
products. To this end, w

e w
ill continue to im

prove our publications to better suit your needs. O
ur publications w

ill be refined and
enhanced as new

 volum
es and updates are introduced. 

If you have any questions or com
m

ents regarding this publication, please contact the M
arketing C

om
m

unications D
epartm

ent via
E

-m
ail at docerrors@

m
icrochip.com

 or fax the R
eader R

esponse Form
 in the back of this data sheet to (480) 792-4150. W

e
w

elcom
e your feedback.

M
ost C

urrent D
ata S

heet
To obtain the m

ost up-to-date version of this data sheet, please register at our W
orldw

ide W
ebsite at:

http://w
w

w
.m

icrochip.com

You can determ
ine the version of a data sheet by exam

ining its literature num
ber found on the bottom

 outside corner of any page.

The last character of the literature num

ber is the version num
ber, (e.g., D

S
30000A

 is version A
 of docum

ent D
S

30000).

E
rrata

A
n errata sheet, describing m

inor operational differences from
 the data sheet and recom

m
ended w

orkarounds, m
ay exist for current

devices. A
s device/docum

entation issues becom
e know

n to us, w
e w

ill publish an errata sheet. The errata w
ill specify the revision

of silicon and revision of docum
ent to w

hich it applies.
To determ

ine if an errata sheet exists for a particular device, please check w
ith one of the follow

ing:
�

M
icrochip�s W

orldw
ide W

ebsite; http://w
w

w
.m

icrochip.com
�

Your local M
icrochip sales office (see last page)

W
hen contacting a sales office, please specify w

hich device, revision of silicon and data sheet (include literature num
ber) you are

using.



PIC12(L)F1612/16(L)F1613
3.4 PCL and PCLATH

The Program Counter (PC) is 15 bits wide. The low byte
comes from the PCL register, which is a readable and
writable register. The high byte (PC<14:8>) is not directly
readable or writable and comes from PCLATH. On any
Reset, the PC is cleared. Figure 3-3 shows the five
situations for the loading of the PC. 

FIGURE 3-3: LOADING OF PC IN 
DIFFERENT SITUATIONS

3.4.1 MODIFYING PCL
Executing any instruction with the PCL register as the
destination simultaneously causes the Program
Counter PC<14:8> bits (PCH) to be replaced by the
contents of the PCLATH register. This allows the entire
contents of the program counter to be changed by
writing the desired upper seven bits to the PCLATH
register. When the lower eight bits are written to the
PCL register, all 15 bits of the program counter will
change to the values contained in the PCLATH register
and those being written to the PCL register.

3.4.2 COMPUTED GOTO
A computed GOTO is accomplished by adding an offset to
the program counter (ADDWF PCL). When performing a
table read using a computed GOTO method, care should
be exercised if the table location crosses a PCL memory
boundary (each 256-byte block). Refer to Application
Note AN556, “Implementing a Table Read” (DS00556).

3.4.3 COMPUTED FUNCTION CALLS
A computed function CALL allows programs to maintain
tables of functions and provide another way to execute
state machines or look-up tables. When performing a
table read using a computed function CALL, care
should be exercised if the table location crosses a PCL
memory boundary (each 256-byte block).

If using the CALL instruction, the PCH<2:0> and PCL
registers are loaded with the operand of the CALL
instruction. PCH<6:3> is loaded with PCLATH<6:3>.

The CALLW instruction enables computed calls by com-
bining PCLATH and W to form the destination address.
A computed CALLW is accomplished by loading the W
register with the desired address and executing CALLW.
The PCL register is loaded with the value of W and
PCH is loaded with PCLATH.

3.4.4 BRANCHING
The branching instructions add an offset to the PC.
This allows relocatable code and code that crosses
page boundaries. There are two forms of branching,
BRW and BRA. The PC will have incremented to fetch
the next instruction in both cases. When using either
branching instruction, a PCL memory boundary may be
crossed.

If using BRW, load the W register with the desired
unsigned address and execute BRW. The entire PC will
be loaded with the address PC + 1 + W.

If using BRA, the entire PC will be loaded with PC + 1 +,
the signed value of the operand of the BRA instruction.
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PIC12(L)F1612/16(L)F1613
TABLE 7-1: SUMMARY OF REGISTERS ASSOCIATED WITH INTERRUPTS  

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Register 
on Page

INTCON GIE PEIE TMR0IE INTE IOCIE TMR0IF INTF IOCIF 82

OPTION_REG WPUEN INTEDG TMR0CS TMR0SE PSA PS<2:0> 190

PIE1 TMR1GIE ADIE � � � CCP1IE TMR2IE TMR1IE 83

PIE2 � C2IE (1) C1IE � � TMR6IE TMR4IE CCP2IE 84

PIE3 � � CWGIE ZCDIE � � � � 85

PIE4 SCANIE CRCIE SMT2PWAIE SMT2PRAIE SMT2IE SMT1PWAIE SMT1PRAIE SMT1IF 86

PIR1 TMR1GIF ADIF � � � CCP1IF TMR2IF TMR1IF 87

PIR2 � C2IF (1) C1IF � � TMR6IF TMR4IF CCP2IF 88

PIR3 � � CWGIF ZCDIF � � � � 89

PIR4 SCANIF CRCIF SMT2PWAIF SMT2PRAIF SMT2IF SMT1PWAIF SMT1PRAIF SMT1IF 90

Legend: � = unimplemented location, read as � 0�. Shaded cells are not used by interrupts.
Note 1: PIC16(L)F1613 only.
�⁄  2014-2017 Microchip Technology Inc. DS40001737C-page 91



PIC12(L)F1612/16(L)F1613
8.3 Register Definitions: Voltage Regulator Control

             

TABLE 8-1: SUMMARY OF REGISTERS AS SOCIATED WITH POWER-DOWN MODE

REGISTER 8-1: VREGCON: VOLTAG E REGULATOR CONTROL REGISTER (1)  

U-0 U-0 U-0 U-0 U-0 U-0 R/W-0/0 R/W-1/1
� � � � � � VREGPM Reserved

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 7-2 Unimplemented: Read as �0�
bit 1 VREGPM: Voltage Regulator Power Mode Selection bit

1 = Low-Power Sleep mode enabled in Sleep(2)

Draws lowest current in Sleep, slower wake-up
0 = Normal Power mode enabled in Sleep(2)

Draws higher current in Sleep, faster wake-up
bit 0 Reserved: Read as �1�. Maintain this bit set.

Note 1: PIC12F1612/16F1613 only.
2: See Section 28.0 �Electrical Specifications� .

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Register on 
Page

INTCON GIE PEIE TMR0IE INTE IOCIE TMR0IF INTF IOCIF 82

IOCAF � � IOCAF5 IOCAF4 IOCAF3 IOCAF2 IOCAF1 IOCAF0 148

IOCAN � � IOCAN5 IOCAN4 IOCAN3 IOCAN2 IOCAN1 IOCAN0 148

IOCAP � � IOCAP5 IOCAP4 IOCAP3 IOCAP2 IOCAP1 IOCAP0 148

IOCCP(1) � � IOCCP5 IOCCP4 IOCCP3 IOCCP2 IOCCP1 IOCCP0 148

IOCCN(1) � � IOCCN5 IOCCN4 IOCCN3 IOCCN2 IOCCN1 IOCCN0 148

IOCCF(1) � � IOCCF5 IOCCF4 IOCCF3 IOCCF2 IOCCF1 IOCCF0 148

PIE1 TMR1GIE ADIE � � � CCP1IE TMR2IE TMR1IE 83

PIE2 � C2IE (1) C1IE � � TMR6IE TMR4IE CCP2IE 84

PIE3 � � CWGIE ZCDIE � � � � 85

PIE4 SCANIE CRCIE SMT2PWAIE SMT2PRAIE SMT2IE SMT1PWAIE SMT1PRAIE SMT1IF 86

PIR1 TMR1GIF ADIF � � � CCP1IF TMR2IF TMR1IF 87

PIR2 � C2IF (1) C1IF � � TMR6IF TMR4IF CCP2IF 88

PIR3 � � CWGIF ZCDIF � � � � 89

PIR4 SCANIF CRCIF SMT2PWAIF SMT2PRAIF SMT2IF SMT1PWAIF SMT1PRAIF SMT1IF 90

STATUS � � � TO PD Z DC C 21

WDTCON0 � � WDTPS<4:0> SEN 99

Legend: � = unimplemented, read as � 0�. Shaded cells are not used in Power-Down mode.
Note 1: PIC16(L)F1613 only.
�⁄  2014-2017 Microchip Technology Inc. DS40001737C-page 94
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7.0 INTERRUPTS
The interrupt feature allows certain events to preempt
normal program flow. Firmware is used to determine
the source of the interrupt and act accordingly. Some
interrupts can be configured to wake the MCU from
Sleep mode.

This chapter contains the following information for
Interrupts:

• Operation

• Interrupt Latency

• Interrupts During Sleep

• INT Pin

• Automatic Context Saving

Many peripherals produce interrupts. Refer to the
corresponding chapters for details.

A block diagram of the interrupt logic is shown in
Figure 7-1.

FIGURE 7-1: Interrupt Logic
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Rev. 10-000010A
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REGISTER 7-8: PIR3: PERIPHERAL INTERRUPT REQUEST REGISTER 3

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

— — CWGIF ZCDIF — — — —

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 5 CWGIF: CWG Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 4 ZCDIF: ZCD Interrupt Flag bit

1 = Interrupt is pending
0 = Interrupt is not pending

bit 3-0 Unimplemented: Read as ‘0’

Note: Interrupt flag bits are set when an interrupt
condition occurs, regardless of the state of
its corresponding enable bit or the Global
Enable bit, GIE of the INTCON register.
User software should ensure the
appropriate interrupt flag bits are clear prior
to enabling an interrupt.
 2014-2017 Microchip Technology Inc. DS40001737C-page 89
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REGISTER 11-11: SCANCON0: 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(1) SCANGO(2, 3) BUSY(4) 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’ = Bit is cleared HC = Bit is cleared by hardware

bit 7 EN: Scanner Enable bit(1)

1 = Scanner is enabled
0 = Scanner is disabled, internal states are reset

bit 6 SCANGO: Scanner GO bit(2, 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(4)

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(6)

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 (SCANCON0 register) does not affect any other register content.

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

3: If INTM = 1, this bit is overridden (to zero, but not cleared) during an interrupt response.

4: BUSY = 1 when the NVM is being accessed, or when the CRC sends a ready signal.

5: See Table 11-1 for more detailed information.

6: 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.
 2014-2017 Microchip Technology Inc. DS40001737C-page 127
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REGISTER 16-3: ADCON2: AD C CONTROL REGISTER 2

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 U-0 U-0 U-0 U-0
TRIGSEL<3:0>(1) � � � �

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 TRIGSEL<3:0>: Auto-Conversion Trigger Selection bits(1)

1111  = SMT2_PR
1110  = SMT1_PR
1101  = TMR6_postscaled
1100  = TMR4_postscaled
1011  = SMT2_CPR
1010  = SMT2_CPW
1001  = SMT1_CPR
1000  = SMT1_CPW
0111  = C2_OUT_sync(3)

0110  = C1_OUT_sync
0101  = TMR2_postscaled
0100  = T1_overflow(2)

0011  = T0_overflow(2)

0010  = CCP2_out
0001  = CCP1_out
0000  = No auto-conversion trigger selected

bit 3-0 Unimplemented: Read as �0� 

Note 1: This is a rising edge sensitive input for all sources.
2: Signal also sets its corresponding interrupt flag.
3: PIC16(L)F1613 only. Reserved on PIC12(L)F1612.
�⁄  2014-2017 Microchip Technology Inc. DS40001737C-page 164
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REGISTER 16-6: ADRESH: ADC RESULT REGISTER HIGH (ADRESH) ADFM = 1 

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u

— — — — — — ADRES<9:8>

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 7-2 Reserved : Do not use.

bit 1-0 ADRES<9:8>: ADC Result Register bits
Upper two bits of 10-bit conversion result
�¤ 2014-2017 Microchip Technology Inc. DS40001737C-page 166
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18.10 Register Definitions: Comparator Control
  

REGISTER 18-1: CMxCON0: COMPARATOR Cx CONTROL REGISTER 0

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

CxON CxOUT CxOE CxPOL — CxSP CxHYS CxSYNC

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 CxON: Comparator Enable bit

1 = Comparator is enabled
0 = Comparator is disabled and consumes no active power

bit 6 CxOUT: Comparator Output bit

If CxPOL = 1 (inverted polarity):
1 = CxVP < CxVN
0 = CxVP > CxVN
If CxPOL = 0 (non-inverted polarity):
1 = CxVP > CxVN
0 = CxVP < CxVN

bit 5 CxOE: Comparator Output Enable bit

1 = CxOUT is present on the CxOUT pin. Requires that the associated TRIS bit be cleared to drive
the pin. Not affected by CxON.

0 = CxOUT is internal only

bit 4 CxPOL: Comparator Output Polarity Select bit

1 = Comparator output is inverted
0 = Comparator output is not inverted

bit 3 Unimplemented: Read as ‘0’

bit 2 CxSP: Comparator Speed/Power Select bit

1 = Comparator operates in normal power, higher speed mode
0 = Comparator operates in Low-power, Low-speed mode

bit 1 CxHYS: Comparator Hysteresis Enable bit 

1 = Comparator hysteresis enabled
0 = Comparator hysteresis disabled

bit 0 CxSYNC: Comparator Output Synchronous Mode bit

1 = Comparator output to Timer1 and I/O pin is synchronous to changes on Timer1 clock source.
Output updated on the falling edge of Timer1 clock source.

0 = Comparator output to Timer1 and I/O pin is asynchronous
 2014-2017 Microchip Technology Inc. DS40001737C-page 179
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19.0 ZERO-CROSS DETECTION 

(ZCD) MODULE
The ZCD module detects when an A/C signal crosses
through the ground potential. The actual zero crossing
threshold is the zero crossing reference voltage,
VCPINV, which is typically 0.75V above ground.

The connection to the signal to be detected is through
a series current limiting resistor. The module applies a
current source or sink to the ZCD pin to maintain a
constant voltage on the pin, thereby preventing the pin
voltage from forward biasing the ESD protection
diodes. When the applied voltage is greater than the
reference voltage, the module sinks current. When the
applied voltage is less than the reference voltage, the
module sources current. The current source and sink
action keeps the pin voltage constant over the full
range of the applied voltage. The ZCD module is
shown in the simplified block diagram Figure 19-2.

The ZCD module is useful when monitoring an A/C
waveform for, but not limited to, the following purposes:

• A/C period measurement

• Accurate long term time measurement

• Dimmer phase delayed drive

• Low EMI cycle switching

19.1 External Resistor Selection
The ZCD module requires a current limiting resistor in
 2014-2017 Microchip Technology Inc. DS40001737C-page 182
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22.5.5 SOFTWARE START ONE-SHOT 

MODE

In One-Shot mode, the timer resets and the ON bit is
cleared when the timer value matches the PRx period
value. The ON bit must be set by software to start
another timer cycle. Setting MODE<3:0> = 1000
selects One-Shot mode which is illustrated in
Figure 22-8. In the example, ON is controlled by BSF
and BCF instructions. In the first case, a BSF instruc-
tion sets ON and the counter runs to completion and
clears ON. In the second case, a BSF instruction starts
the cycle, BCF/BSF instructions turn the counter off
and on during the cycle, and then it runs to completion.

When One-Shot mode is used in conjunction with the
CCP PWM operation the PWM pulse drive starts con-
current with setting the ON bit. Clearing the ON bit
while the PWM drive is active will extend the PWM
drive. The PWM drive will terminate when the timer
value matches the CCPRx pulse width value. The
PWM drive will remain off until software sets the ON bit
to start another cycle. If software clears the ON bit after
the CCPRx match but before the PRx match then the
PWM drive will be extended by the length of time the
ON bit remains cleared. Another timing cycle can only
be initiated by setting the ON bit after it has been
cleared by a PRx period count match.

FIGURE 22-8: SOFTWARE START ONE-SHOT MODE TIMING DIAGRAM

Rev. 10-000199A
4/7/2016
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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.

Instruction(1)




 2

0
1

4
-2

0
1

7
 M

icro
ch

ip
 T

e
ch

n
o

lo
g

y In
c.

D
S

4
0

0
0

1
7

3
7

C
-p

a
g

e
 2

1
7

PIC
12(L)F1612/16(L)F1613

FIG

Rev. 10-000202A
4/7/2016

1 2 3 4 05

y the CPU to 
ck input.
URE 22-11: LEVEL-TRIGGERED HARDWARE LIMIT ONE-SHOT MODE TIMING DIAGRAM

TMRx_clk

ON

PRx

TMRx

BSF BSF

5

0 1 2 3 4 5 0 01

MODE 0b1110

TMRx_postscaled

TMRx_ers

PWM Duty 
Cycle 3

PWM Output

Instruction(1)

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



PIC12(L)F1612/16(L)F1613

25.6 Modes of Operation
The modes of operation are summarized in Table 25-1.
The following sections provide detailed descriptions,
examples of how the modes can be used. Note that all
waveforms assume WPOL/SPOL/CPOL = 0. When
WPOL/SPOL/CPOL = 1, all SMTSIGx, SMTWINx and
SMT clock signals will have a polarity opposite to that
indicated. For all modes, the REPEAT bit controls
whether the acquisition is repeated or single. When
REPEAT = 0 (Single Acquisition mode), the timer will
stop incrementing and the SMTxGO bit will be reset
upon the completion of an acquisition. Otherwise, the
timer will continue and allow for continued acquisitions
to overwrite the previous ones until the timer is stopped
in software.

25.6.1 TIMER MODE

Timer mode is the simplest mode of operation where
the SMTxTMR is used as a 16/24-bit timer. No data
acquisition takes place in this mode. The timer
increments as long as the SMTxGO bit has been set by
software. No SMT window or SMT signal events affect
the SMTxGO bit. Everything is synchronized to the
SMT clock source. When the timer experiences a
period match (SMTxTMR = SMTxPR), SMTxTMR is
reset and the period match interrupt trips. See
Figure 25-3.

TABLE 25-1: MODES OF OPERATION

MODE Mode of Operation Synchronous
Operation Reference

0000 Timer Yes Section25.6.1 “Timer Mode”
0001 Gated Timer Yes Section25.6.2 “Gated Timer Mode”
0010 Period and Duty Cycle Acquisition Yes Section25.6.3 “Period and Duty-Cycle Mode”
0011 High and Low Time Measurement Yes Section25.6.4 “High and Low Measure Mode”
0100 Windowed Measurement Yes Section25.6.5 “Windowed Measure Mode”
0101 Gated Windowed Measurement Yes Section25.6.6 “Gated Window Measure Mode”
0110 Time of Flight Yes Section25.6.7 “Time of Flight Measure Mode”
0111 Capture Yes Section25.6.8 “Capture Mode”
1000 Counter No Section25.6.9 “Counter Mode”
1001 Gated Counter No Section25.6.10 “Gated Counter Mode”
1010 Windowed Counter No Section25.6.11 “Windowed Counter Mode”

1011 - 1111 Reserved — —
 2014-2017 Microchip Technology Inc. DS40001737C-page 266
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25.6.9 COUNTER MODE

This mode increments the timer on each pulse of the
SMTx_signal input. This mode is asynchronous to the
SMT clock and uses the SMTx_signal as a time source.
The SMTxCPW register will be updated with the
current SMTxTMR value on the falling edge of the
SMTxWIN input. See Figure 25-18.
 2014-2017 Microchip Technology Inc. DS40001737C-page 289






