Microchip Technology - PIC12F1501T-I/MU Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

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"

Active

PIC

8-Bit

20MHz

Brown-out Detect/Reset, POR, PWM, WDT
5

1.75KB (1K x 14)
FLASH

64 x 8

2.3V ~ 5.5V

A/D 4x10b

Internal

-40°C ~ 85°C (TA)
Surface Mount
8-UFDFN Exposed Pad
8-UDFN (2x3)

https://www.e-xfl.com/product-detail/microchip-technology/pic12f1501t-i-mu

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/pic12f1501t-i-mu-4389155
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

PIC12(L)F1501

3.0 MEMORY ORGANIZATION

These devices contain the following types of memory:
* Program Memory
- Configuration Words
- Device ID
- UserID
- Flash Program Memory
» Data Memory
- Core Registers
- Special Function Registers
- General Purpose RAM
- Common RAM

TABLE 3-1:

DEVICE SIZES AND ADDRESSES

The following features are associated with access and
control of program memory and data memory:

* PCL and PCLATH
« Stack
* Indirect Addressing

3.1 Program Memory Organization

The enhanced mid-range core has a 15-bit program
counter capable of addressing a 32K x 14 program
memory space. Table 3-1 shows the memory sizes
implemented. Accessing a location above these
boundaries will cause a wrap-around within the
implemented memory space. The Reset vector is at
0000h and the interrupt vector is at 0004h (See
Figure 3-1).

3.2 High-Endurance Flash

This device has a 128 byte section of high-endurance
program Flash memory (PFM) in lieu of data EEPROM.
This area is especially well suited for nonvolatile data
storage that is expected to be updated frequently over
the life of the end product. See Section 10.2 “Flash
Program Memory Overview” for more information on
writing data to PFM. See Section 3.2.1.2 “Indirect
Read with FSR” for more information about using the
FSR registers to read byte data stored in PFM.

Program Memory

Device Space (Words)

Last Program Memory

High-Endurance Flash
Address Memory Address Range @

PIC12LF1501

PIC12F1501 1,024

03FFh 0380n-03FFh

Note 1: High-endurance Flash applies to low byte of each address in the range.
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3.6.2 LINEAR DATA MEMORY

The linear data memory is the region from FSR
address 0x2000 to FSR address 0x29AF. This region is
a virtual region that points back to the 80-byte blocks of
GPR memory in all the banks.

Unimplemented memory reads as 0x00. Use of the
linear data memory region allows buffers to be larger
than 80 bytes because incrementing the FSR beyond
one bank will go directly to the GPR memory of the next
bank.

The 16 bytes of common memory are not included in
the linear data memory region.

LINEAR DATA MEMORY
MAP

FIGURE 3-10:

Rev. 10-000057A
7131120

7 FSRAH 0 7  FSRaL 0
PRI T I Ty I TITIT]

Location Select . 0x2000

0x020
Bank 0
0x06F

0x0A0
Bank 1
OxOEF

0x120
< Bank 2
0x16F

0xF20
Bank 30
OxF6F

“— Ox29AF

3.6.3 PROGRAM FLASH MEMORY

To make constant data access easier, the entire
program Flash memory is mapped to the upper half of
the FSR address space. When the MSb of FSRnH is
set, the lower 15 bits are the address in program
memory which will be accessed through INDF. Only the
lower eight bits of each memory location is accessible
via INDF. Writing to the program Flash memory cannot
be accomplished via the FSR/INDF interface. All
instructions that access program Flash memory via the
FSR/INDF interface will require one additional
instruction cycle to complete.

FIGURE 3-11: PROGRAM FLASH
MEMORY MAP

Rev. 10-000058A
713112013

7 FSRnH 0 7 FSRaL 0
HENEEEEEREEEEEEEN

Location Select
— 0x8000 0x0000

Program
Flash

O Memory

(low 8 bits)

_ oxrrre | OXTFFF
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REGISTER 7-4: PIES:

PERIPHERAL INTERRUPT ENABLE REGISTER 3

uU-0 uU-0 uU-0 uU-0 uU-0 U-0 R/W-0/0 R/W-0/0
— — — — — — CLC2IE CLC1IE
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 CLC2IE: Configurable Logic Block 2 Interrupt Enable bit

1 = Enables the CLC 2 interrupt
0 = Disables the CLC 2 interrupt
bit 0 CLCLIE: Configurable Logic Block 1 Interrupt Enable bit

1 = Enables the CLC 1 interrupt
0 = Disables the CLC 1 interrupt

Note: Bit PEIE of the INTCON register must beI
set to enable any peripheral interrupt.

© 2011-2015 Microchip Technology Inc. DS40001615C-page 67
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FIGURE 10-6: FLASH MEMORY WRITE FLOWCHART

Rev. 10-000049A
71302013

Start

Write Operation

'

y

Determine number of
words to be written into Enable Write/Erase
Program or Configuration Operation (WREN = 1)
Memory. The number of
words cannot exceed the
number of words per row gt
(word_cnt) y
Load the value to write
\_{_\ (PMDATH:PMDATL)
Disable Interrupts
(GIE=0) Y Y
Update the word counter Write Latches to Flash
\ (word_cnt--) (LWLO = 0)
Select
Program or Config. Y
Memory (CFGS)
Unlock Sequence
Last word to (See Note 1)

y

write ?

Select Row Address

(PMADRH:PMADRL) y

CPU stalls while Write
operation completes

y A
Unlock Sequence (2 ms typical)
Select Write Operation (See Note 1)
(FREE = 0)
y
y
Load Write Latches Only No delay when writing to Disable Write/Erase
(LWLO =1) Program Memory Latches Operation (WREN = 0)

y

Re-enable Interrupts
(GIE=1)

Increment Address
(PMADRH:PMADRL++)

End
Write Operation

Note 1: See Figure 10-3.
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REGISTER 15-2: ADCON1: ADC CONTROL REGISTER 1

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 U-0 uU-0 R/W-0/0 R/W-0/0
ADFM ADCS<2:0> — — ADPREF<1:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bitis set ‘0’ = Bitis cleared
bit 7 ADFM: ADC Result Format Select bit
1 = Right justified. Six Most Significant bits of ADRESH are set to ‘0’ when the conversion result is
loaded.
0 = Left justified. Six Least Significant bits of ADRESL are set to ‘0’ when the conversion result is
loaded.
bit 6-4 ADCS<2:0>: ADC Conversion Clock Select bits
000 = Fosc/2
001 = Fosc/8

010 = Fosc/32
011 = FRC (clock supplied from an internal RC oscillator)
100 = Fosc/4
101 = Fosc/16
110 = Fosc/64
111 = FRC (clock supplied from an internal RC oscillator)

bit 3-2 Unimplemented: Read as ‘0’
bit 1-0 ADPREF<1:0>: ADC Positive Voltage Reference Configuration bits
00 = VRPOS is connected to VDD
01 = Reserved
10 = VRPOS is connected to external VREF+ pin(l)
11 = Reserved

Note 1: When selecting the VREF+ pin as the source of the positive reference, be aware that a minimum voltage
specification exists. See Section 27.0 “Electrical Specifications” for details.
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REGISTER 15-6:

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

REGISTER 15-7:

ADRESL: ADC RESULT REGISTER LOW (ADRESL) 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<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 ADRES<7:0>: ADC Result Register bits

Lower eight bits of 10-bit conversion result

DS40001615C-page 120
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18.0 TIMERO MODULE

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

+ 8-bit timer/counter register (TMRO)

+ 3-bit prescaler (independent of Watchdog Timer)

* Programmabile internal or external clock source

* Programmable external clock edge selection

* Interrupt on overflow

* TMRO can be used to gate Timer1

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

18.1 Timer0 Operation

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

18.1.1 8-BIT TIMER MODE

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

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

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

18.1.2 8-BIT COUNTER MODE

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

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

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

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

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

DS40001615C-page 134
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19.0 TIMER1 MODULE WITH GATE .
CONTROL

The Timer1 module is a 16-bit timer/counter with the .

following features:

» 16-bit timer/counter register pair (TMR1H:TMR1L) .

.

Programmable internal or external clock source

2-bit prescaler

Optionally synchronized comparator out
Multiple Timer1 gate (count enable) sources

Interrupt on overflow
* Wake-up on overflow (external clock,

Asynchronous mode only)

ADC Auto-Conversion Trigger(s)

» Selectable Gate Source Polarity

Gate Toggle mode

» Gate Single-Pulse mode
* Gate Value Status
» Gate Event Interrupt

Figure 19-1 is a block diagram of the Timer1 module.

FIGURE 19-1: TIMER1 BLOCK DIAGRAM
T1GSS<1:0> Fov 003010
T1GSPM
T16 {2 00
TO overflow —— 01
C10UT_sync 10 D Single Pulse D Qr—— T1GVAL
Reserved 11 Acq. Control
— Q1+
D Q
T1GPOL ES T1GGO/DONE
CK Q
TMR1ON———— - | |Interrupt  set bit
T1GTM det TMR1GIF
o—
——TMR1GE
set flag bit
TMRAIF —— TMR1ON
EN
1 p TMR1®
—overtlow Synchronized Clock Input
TMRTH | TMRIL 4——ja b/ 0 y
1
T1CLK

A

)
>

TMR1CS<1:0> —

LFINTOSC —

T1CKI E

Note 1:

Fosc

11
10

— 01

Internal Clock

-

Fosc/4

Internal Clock

ST Buffer is high speed type when using T1CKI.

2: Timer1 register increments on rising edge.
3: Synchronize does not operate while in Sleep.

00

mj

Prescaler

1,2,4,8

2
T1CKPS<1:0>

Synchronize

N et

(3)

Fosc/2
Internal
Clock

Sleep
Input
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21.1 PWMXx Pin Configuration

All PWM outputs are multiplexed with the PORT data
latch. The user must configure the pins as outputs by
clearing the associated TRIS bits.

Note:  Clearing the PWMXxOE bit will relinquish
control of the PWMx pin.

2111 FUNDAMENTAL OPERATION

The PWM module produces a 10-bit resolution output.
Timer2 and PR2 set the period of the PWM. The
PWMxDCL and PWMxDCH registers configure the
duty cycle. The period is common to all PWM modules,
whereas the duty cycle is independently controlled.

Note:  The Timer2 postscaler is not used in the
determination of the PWM frequency. The
postscaler could be used to have a servo
update rate at a different frequency than
the PWM output.

All PWM outputs associated with Timer2 are set when
TMR?2 is cleared. Each PWMx is cleared when TMR2
is equal to the value specified in the corresponding
PWMxDCH (8 MSb) and PWMxDCL<7:6> (2 LSb) reg-
isters. When the value is greater than or equal to PR2,
the PWM output is never cleared (100% duty cycle).

Note:  The PWMxDCH and PWMxDCL registers
are double buffered. The buffers are
updated when Timer2 matches PR2. Care
should be taken to update both registers
before the timer match occurs.

211.2 PWM OUTPUT POLARITY

The output polarity is inverted by setting the PWMxPOL
bit of the PWMxCON register.

21.1.3 PWM PERIOD

The PWM period is specified by the PR2 register of
Timer2. The PWM period can be calculated using the
formula of Equation 21-1.

EQUATION 21-1: PWM PERIOD

PWM Period = [(PR2)+ 1] e 4e TOSC e
(TMR2 Prescale Value)

Note: Tosc = 1/Fosc

When TMR2 is equal to PR2, the following three events
occur on the next increment cycle:
* TMR2 is cleared

* The PWM output is active. (Exception: When the
PWM duty cycle = 0%, the PWM output will
remain inactive.)

* The PWMxDCH and PWMxDCL register values
are latched into the buffers.

Note:  The Timer2 postscaler has no effect on
the PWM operation.

2114 PWM DUTY CYCLE

The PWM duty cycle is specified by writing a 10-bit
value to the PWMxDCH and PWMxDCL register pair.
The PWMxDCH register contains the eight MSbs and
the PWMxDCL<7:6>, the two LSbs. The PWMxDCH
and PWMXxDCL registers can be written to at any time.

Equation 21-2 is used to calculate the PWM pulse width.

Equation 21-3 is used to calculate the PWM duty cycle
ratio.

EQUATION 21-2: PULSE WIDTH

Pulse Width = (PWMxDCH:PWMxDCL<7:6>) e

Tosc e (TMR2 Prescale Value)

Note: Tosc = 1/Fosc

EQUATION 21-3: DUTY CYCLE RATIO

0= (PWMXDCH:PWMXDCL<7:6>)

Duty Cycle Rati A(PR2+ 1)

The 8-bit timer TMR2 register is concatenated with the
two Least Significant bits of 1/Fosc, adjusted by the
Timer2 prescaler to create the 10-bit time base. The
system clock is used if the Timer2 prescaler is set to 1:1.

Figure 21-2 shows a waveform of the PWM signal when
the duty cycle is set for the smallest possible pulse.

FIGURE 21-2: PWM OUTPUT

Q. Q2 , Q3 , Q4 s

PWM ‘Pulse Width‘

—— TMR2 =0

—TMR2 = PWMxDC

—— TMR2 = PR2
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REGISTER 21-2:

PWMxDCH: PWM DUTY CYCLE HIGH BITS

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
PWMxDCH<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

o

Bit is set ‘0’ = Bit is cleared

-n/n = Value at POR and BOR/Value at all other Resets

bit 7-0

PWMxDCH<7:0>: PWM Duty Cycle Most Significant bits

These bits are the MSbs of the PWM duty cycle. The two LSbs are found in the PWMxDCL register.

REGISTER 21-3:

PWMxDCL: PWM DUTY CYCLE LOW BITS

R/W-x/u R/W-x/u uU-0 u-0 uU-0 uU-0 uU-0 uU-0
PWMxDCL<7:6> — — — — — —
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 7-6 PWMxDCL<7:6>: PWM Duty Cycle Least Significant bits
These bits are the LSbs of the PWM duty cycle. The MSbs are found in the PWMxDCH register.
bit 5-0 Unimplemented: Read as ‘0’
TABLE 21-3: SUMMARY OF REGISTERS ASSOCIATED WITH PWM
Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O Eﬁggztge;
PR2 Timer2 module Period Register 148*
PWM1CON PWM1EN | PWM10E PWM10UT | PWM1POL — — — — 155
PWM1DCH PWM1DCH<7:0> 156
PWM1DCL PWM1DCL<7:6> — — — — — — 156
PWM2CON PWM2EN | PWM20E PWM20OUT | PWM2POL — — — — 155
PWM2DCH PWM2DCH<7:0> 156
PWM2DCL PWM2DCL<7:6> — — — — — — 156
PWM3CON PWM3EN | PWM3OE PWM3OUT | PWM3POL — — — — 155
PWM3DCH PWM3DCH<7:0> 156
PWM3DCL PWM3DCL<7:6> — — — — — — 156
PWM4CON PWM4EN | PWM40E PWM40UT | PWM4POL — — — — 155
PWM4DCH PWM4DCH<7:0> 156
PWM4DCL PWM4DCL<7:6> . - 1 = | = — — | = 156
T2CON — | T20UTPS<3:0> TMR20ON T2CKPS<1:0> 150
TMR2 Timer2 module Register 148*
TRISA — | — | trsas | TrRSAM4 | O TRISA2 TRISA1 | TRISAO 98
Legend: - = Unimplemented locations, read as ‘0’, u = unchanged, x = unknown. Shaded cells are not used by the PWM.

*

Page provides register information.

Note 1: Unimplemented, read as ‘1’.

DS40001615C-page 156
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22.6 Register Definitions: CLC Control

REGISTER 22-1: CLCxCON: CONFIGURABLE LOGIC CELL CONTROL REGISTER

R/W-0/0 R/W-0/0 R-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
LCxEN LCxOE LCxOUT LCxINTP LCxINTN LCxMODE<2:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared
bit 7 LCxEN: Configurable Logic Cell Enable bit
1 = Configurable logic cell is enabled and mixing input signals
0 = Configurable logic cell is disabled and has logic zero output
bit 6 LCxOE: Configurable Logic Cell Output Enable bit
1 = Configurable logic cell port pin output enabled
0 = Configurable logic cell port pin output disabled
bit 5 LCxOUT: Configurable Logic Cell Data Output bit
Read-only: logic cell output data, after LCxPOL; sampled from lcx_out wire.
bit 4 LCxINTP: Configurable Logic Cell Positive Edge Going Interrupt Enable bit
1 = CLCxIF will be set when a rising edge occurs on Icx_out
0 = CLCxIF will not be set
bit 3 LCxINTN: Configurable Logic Cell Negative Edge Going Interrupt Enable bit
1 = CLCxIF will be set when a falling edge occurs on Icx_out
0 = CLCxIF will not be set
bit 2-0 LCxMODE<2:0>: Configurable Logic Cell Functional Mode bits

111 = Cell is 1-input transparent latch with S and R
110 = Cell is J-K flip-flop with R

101 = Cellis 2-input D flip-flop with R

100 = Cell is 1-input D flip-flop with S and R

011 = Cell is S-R latch

010 = Cell is 4-input AND

001 = Cell is OR-XOR

000 = Cell is AND-OR

© 2011-2015 Microchip Technology Inc. DS40001615C-page 163
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REGISTER 24-2: CWGxXCON1: CWG CONTROL REGISTER 1

R/W-x/u R/W-x/u R/W-x/u R/W-x/u uU-0 R/W-0/0 R/W-0/0 R/W-0/0
GxASDLB<1:0> GxASDLA<1:0> — GxIS<2:0>

bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
u = Bit is unchanged x = Bit is unknown -n/n = Value at POR and BOR/Value at all other Resets
‘1’ = Bit is set ‘0’ = Bit is cleared q = Value depends on condition
bit 7-6 GxASDLB<1:0>: CWGx Shutdown State for CWGxB

When an auto shutdown event is present (GXASE = 1):

11 = CWGxB pin is driven to ‘1’, regardless of the setting of the GxPOLB bit.

10 = CWGxB pin is driven to ‘0’, regardless of the setting of the GxPOLB bit.

01 = CWGXxB pin is tri-stated

00 = CWGXxB pin is driven to its inactive state after the selected dead-band interval. GxPOLB still will
control the polarity of the output.

bit 5-4 GxASDLA<1:0>: CWGx Shutdown State for CWGxA
When an auto shutdown event is present (GXASE = 1):
11 = CWGKXA pin is driven to ‘1’, regardless of the setting of the GxPOLA bit.
10 = CWGKXA pin is driven to ‘0’, regardless of the setting of the GxPOLA bit.
01 = CWGKXA pin is tri-stated
00 = CWGXA pin is driven to its inactive state after the selected dead-band interval. GxPOLA still will
control the polarity of the output.

bit 3 Unimplemented: Read as ‘0’

bit 2-0 Gx1S<2:0>: CWGx Input Source Select bits
111 = CLC1-LC1_out
110 = NCO1 - NCO1_out
101 = PWM4 — PWM4_out
100 = PWM3 - PWM3_out
011 = PWM2 — PWM2_out
010 = PWM1 - PWM1_out
001 = Reserved
000 = Comparator C1 — C10UT_async
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25.0 IN-CIRCUIT SERIAL
PROGRAMMING™ (ICSP™)

ICSP™ programming allows customers to manufacture
circuit boards with unprogrammed devices. Programming
can be done after the assembly process allowing the
device to be programmed with the most recent firmware
or a custom firmware. Five pins are needed for ICSP™
programming:

* ICSPCLK

« ICSPDAT

* MCLR/VPP

* VDD

* Vss

In Program/Verify mode the program memory, user IDs
and the Configuration Words are programmed through
serial communications. The ICSPDAT pin is a bidirec-
tional 1/0O used for transferring the serial data and the
ICSPCLK pin is the clock input. For more information on
ICSP™ refer to the “PIC12(L)F1501/PIC16(L)F150X
Memory Programming Specification” (DS41573).

25.1 High-Voltage Programming Entry
Mode

The device is placed into High-Voltage Programming
Entry mode by holding the ICSPCLK and ICSPDAT
pins low then raising the voltage on MCLR/VPP to VIHH.

25.2 Low-Voltage Programming Entry
Mode

The Low-Voltage Programming Entry mode allows the
PIC® Flash MCUs to be programmed using VDD only,
without high voltage. When the LVP bit of Configuration
Words is set to ‘1’, the ICSP Low-Voltage Programming
Entry mode is enabled. To disable the Low-Voltage
ICSP mode, the LVP bit must be programmed to ‘0.

Entry into the Low-Voltage Programming Entry mode
requires the following steps:

1. MCLR is brought to VIL.

2. A 32-bit key sequence is presented on
ICSPDAT, while clocking ICSPCLK.

Once the key sequence is complete, MCLR must be
held at VIL for as long as Program/Verify mode is to be
maintained.

If low-voltage programming is enabled (LVP = 1), the
MCLR Reset function is automatically enabled and
cannot be disabled. See Section 6.5 “MCLR” for more
information.

The LVP bit can only be reprogrammed to ‘0’ by using
the High-Voltage Programming mode.

25.3 Common Programming Interfaces

Connection to a target device is typically done through
an ICSP™ header. A commonly found connector on
development tools is the RJ-11 in the 6P6C (6-pin,
6-connector) configuration. See Figure 25-1.
FIGURE 25-1: ICD RJ-11 STYLE
CONNECTOR INTERFACE

® |CSPDAT

/ 1T3\5 Target
VPP/MCLR Vss PC Board

Bottom Side

Pin Description*

1=VpPp/MCLR
2 =VpD Target

3 =Vss (ground)
4 = |CSPDAT
5=I1CSPCLK

6 = No Connect

Another connector often found in use with the PICkit™
programmers is a standard 6-pin header with 0.1 inch
spacing. Refer to Figure 25-2.
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CALL Call Subroutine

Syntax: [label] CALL k

Operands: 0 <k <2047

Operation: (PC)+ 1> TOS,
k - PC<10:0>,
(PCLATH<6:3>) —» PC<14:11>

Status Affected: None

Description: Call Subroutine. First, return address
(PC + 1) is pushed onto the stack.
The 11-bit immediate address is
loaded into PC bits <10:0>. The upper
bits of the PC are loaded from
PCLATH. CALL is a 2-cycle instruc-
tion.

CALLW Subroutine Call With W

Syntax: [ label ] CALLW

Operands: None

Operation: (PC) +1 > TOS,
(W) —» PC<7:0>,
(PCLATH<6:0>) — PC<14:8>

Status Affected: None

Description: Subroutine call with W. First, the
return address (PC + 1) is pushed
onto the return stack. Then, the con-
tents of W is loaded into PC<7:0>,
and the contents of PCLATH into
PC<14:8>. CALLWis a 2-cycle
instruction.

CLRF Clear f

Syntax: [label] CLRF f

Operands: 0<f<127

Operation: 00h — (f)
1-2Z

Status Affected: V4

Description: The contents of register f’ are cleared
and the Z bit is set.

CLRW Clear W

Syntax: [label] CLRW

Operands: None

Operation: 00h —» (W)
1527

Status Affected: A

Description: W register is cleared. Zero bit (Z) is

set.

CLRWDT Clear Watchdog Timer

Syntax: [label] CLRWDT

Operands: None

Operation: 00h -» WDT
0 — WDT prescaler,
1710
1->PD

Status Affected: TO, PD

Description: CLRWDT instruction resets the Watch-
dog Timer. It also resets the prescaler
of the WDT. _
Status bits TO and PD are set.

COMF Complement f

Syntax: [label] COMF f,d

Operands: 0<f<127
d e [0,1]

Operation: (f) > (destination)

Status Affected: z

Description: The contents of register ‘f are com-
plemented. If ‘d’ is ‘0’, the result is
stored in W. If ‘d’ is ‘1’, the result is
stored back in register ‘f’.

DECF Decrement f

Syntax: [label] DECF f,d

Operands: 0<f<127
d e [0,1]

Operation: (f) - 1 — (destination)

Status Affected: 4

Description: Decrement register ‘f’. If ‘d’ is ‘0’, the

result is stored in the W
register. If ‘d’ is ‘1’, the result is stored
back in register ‘f".
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NOTES:
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TABLE 27-2: SUPPLY CURRENT (Ipp)(12) (CONTINUED)

PIC12LF1501 Standard Operating Conditions (unless otherwise stated)
PIC12F1501
i Conditions
Pa’\;am. ch Dewcg . Min. | Typt | Max. | Units
0. aracteristics VDD Note
D019C — 1030 | 1500 A 3.0 |Fosc =20 MHz,

External Clock (ECH),
High-Power mode
D019C — 1060 | 1600 pA 3.0 |Fosc =20 MHz,

_ 1220 | 1800 uA 5.0 |External Clock (ECH),
High-Power mode

DO19A — 6 16 pA 1.8 |Fosc =32 kHz,
_ 8 22 uA 30 |External Clock (ECL),
Low-Power mode
DO19A — 13 28 pA 2.3 |Fosc =32 kHz,

— 15 31 uA 30 |External Clock (ECL),
— 16 36 uA 50 Low-Power mode

D019B — 19 35 pA 1.8 |Fosc =500 kHz,
_ 32 55 uA 30 |External Clock (ECL),
Low-Power mode

D019B — 31 52 pA 2.3 |Fosc =500 kHz,
_ 38 65 uA 30 |External Clock (ECL),
— 22 72 A 50 Low-Power mode

These parameters are characterized but not tested.

1 Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance
only and are not tested.

Note 1. The test conditions for all IDD measurements in active operation mode are: OSC1 = external square wave,
from rail-to-rail; all /O pins tri-stated, pulled to Vss; MCLR = VDD; WDT disabled.

2:  The supply current is mainly a function of the operating voltage and frequency. Other factors, such as I/O
pin loading and switching rate, oscillator type, internal code execution pattern and temperature, also have
an impact on the current consumption.

*
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FIGURE 27-10: TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

[ | |
R S
TOCKI |

| I
|
I
| |
I~ 42 >
I
| | I |
N
TICKI | | X |
| 45 - - 46 |
1 |
| | |
- 47 > 49 — |
|
TMRO or I
TMR1 ﬁ<

TABLE 27-11: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS

Standard Operating Conditions (unless otherwise stated)

Pe;\:gm. Sym. Characteristic Min. Typt | Max. | Units Conditions
40* TTOH TOCKI High Pulse Width No Prescaler | 0.5 Tcy + 20 — — ns
With Prescaler 10 — — ns
41* TTOL TOCKI Low Pulse Width No Prescaler | 0.5 Tcy + 20 — — ns
With Prescaler 10 — — ns
42* TTOP TOCKI Period Greater of: — — ns |N = prescale value
20 or Tey +40
N
45* TT1H T1CKI High |Synchronous, No Prescaler 0.5Tcy + 20 — — ns
Time Synchronous, with Prescaler 15 — — ns
Asynchronous 30 — — ns
46* TT1L T1CKI Low |Synchronous, No Prescaler 0.5Tcy + 20 — — ns
Time Synchronous, with Prescaler 15 — — ns
Asynchronous 30 — — ns
47* TT1P T1CKI Input | Synchronous Greater of: — — ns |N = prescale value
Period 30 or Tey + 40
N
Asynchronous 60 — — ns
49* TCKEZTMR1 |Delay from External Clock Edge to Timer 2 Tosc — | 7Tosc | — |Timersin Sync
Increment mode

*

These parameters are characterized but not tested.
1 Datain “Typ” column is at 3.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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FIGURE 28-25: IpD, FIXED VOLTAGE REFERENCE (FVR), PIC12LF1501 ONLY
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FIGURE 28-26: IpD, FIXED VOLTAGE REFERENCE (FVR), PIC12F1501 ONLY
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FIGURE 28-33: IPD, COMPARATOR, NORMAL POWER MODE (CxSP = 1), PIC12LF1501 ONLY
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FIGURE 28-34: IpD, COMPARATOR, NORMAL POWER MODE (CxSP = 1), PIC12F1501 ONLY
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29.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers (MCU) and dsPIC® digital
signal controllers (DSC) are supported with a full range
of software and hardware development tools:
* Integrated Development Environment

- MPLAB® X IDE Software
» Compilers/Assemblers/Linkers

- MPLAB XC Compiler

- MPASM™ Assembler

- MPLINK™ Object Linker/
MPLIB™ Object Librarian

- MPLAB Assembler/Linker/Librarian for
Various Device Families

» Simulators
- MPLAB X SIM Software Simulator
* Emulators
- MPLAB REAL ICE™ In-Circuit Emulator
« In-Circuit Debuggers/Programmers
- MPLABICD 3
- PICkit™ 3
* Device Programmers
- MPLAB PM3 Device Programmer

» Low-Cost Demonstration/Development Boards,
Evaluation Kits and Starter Kits

» Third-party development tools

29.1 MPLAB X Integrated Development
Environment Software

The MPLAB X IDE is a single, unified graphical user
interface for Microchip and third-party software, and
hardware development tool that runs on Windows®,
Linux and Mac OS® X. Based on the NetBeans IDE,
MPLAB X IDE is an entirely new IDE with a host of free
software components and plug-ins for high-
performance application development and debugging.
Moving between tools and upgrading from software
simulators to hardware debugging and programming
tools is simple with the seamless user interface.

With complete project management, visual call graphs,
a configurable watch window and a feature-rich editor
that includes code completion and context menus,
MPLAB X IDE is flexible and friendly enough for new
users. With the ability to support multiple tools on
multiple projects with simultaneous debugging, MPLAB
X IDE is also suitable for the needs of experienced
users.

Feature-Rich Editor:

» Color syntax highlighting

* Smart code completion makes suggestions and
provides hints as you type

» Automatic code formatting based on user-defined
rules

« Live parsing
User-Friendly, Customizable Interface:

* Fully customizable interface: toolbars, toolbar
buttons, windows, window placement, etc.

 Call graph window

Project-Based Workspaces:

* Multiple projects

« Multiple tools

» Multiple configurations

» Simultaneous debugging sessions

File History and Bug Tracking:

* Local file history feature
« Built-in support for Bugzilla issue tracker
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