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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"

Active

PIC

8-Bit

32MHz

LINbus, UART/USART

Brown-out Detect/Reset, POR, PWM, WDT
6

3.5KB (2K x 14)

FLASH

256 x 8

1.8V ~ 3.6V

A/D 4x10b; D/A 1x5b

Internal

-40°C ~ 125°C (TA)

Surface Mount

8-TSSOP, 8-MSOP (0.118", 3.00mm Width)
8-MSOP
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PIC12(L)F1571/2

FIGURE 3-1: PROGRAM MEMORY MAP FIGURE 3-2: PROGRAM MEMORY MAP
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TABLE 3-4:

PIC12(L)F1572 MEMORY MAP, BANK 0-7

BANK 0 BANK 1 BANK 2 BANK 3 BANK 4 BANK 5 BANK 6 BANK 7
000h 080h 100h 180h 200h 280h 300h 380h
Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers Core Registers
(Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2) (Table 3-2)
00Bh 08Bh 10Bh 18Bh 20Bh 28Bh 30Bh 38Bh
00Ch PORTA 08Ch TRISA 10Ch LATA 18Ch ANSELA 20Ch WPUA 28Ch ODCONA 30Ch SLRCONA 38Ch INLVLA
00Dh — 08Dh — 10Dh — 18Dh — 20Dh — 28Dh — 30Dh — 38Dh —
00Eh — 08Eh — 10Eh — 18Eh — 20Eh — 28Eh — 30Eh — 38Eh —
00Fh — 08Fh — 10Fh — 18Fh — 20Fh — 28Fh — 30Fh — 38Fh —
010h — 090h — 110h — 190h — 210h — 290h — 310h — 390h —
011h PIR1 091h PIE1 111h CM1CONO 191h PMADRL 211h — 291h — 311h — 391h IOCAP
012h PIR2 092h PIE2 112h CM1CON1 192h PMADRH 212h — 292h — 312h — 392h IOCAN
013h PIR3 093h PIE3 113h — 193h PMDATL 213h — 293h — 313h — 393h IOCAF
014h — 094h — 114h — 194h PMDATH 214h — 294h — 314h — 394h —
015h TMRO 095h | OPTION_REG | 115h CMOUT 195h PMCON1 215h — 295h — 315h — 395h —
016h TMR1L 096h PCON 116h BORCON 196h PMCON2 216h — 296h — 316h — 396h —
017h TMR1H 097h WDTCON 117h FVRCON 197h | VREGCON(™ | 217h — 297h — 317h — 397h —
018h T1CON 098h OSCTUNE 118h DAC1CONO 198h — 218h — 298h — 318h — 398h —
019h T1GCON 099h OSCCON 119h DAC1CON1 199h RCREG 219h — 299 — 319h — 399 —
01Ah TMR2 09Ah OSCSTAT 11Ah — 19Ah TXREG 21Ah — 29Ah — 31Ah — 39Ah —
01Bh PR2 09Bh ADRESL 11Bh — 19Bh SPBRG 21Bh — 29Bh — 31Bh — 39Bh —
01Ch T2CON 09Ch ADRESH 11Ch — 19Ch SPBRGH 21Ch — 29Ch — 31Ch — 39Ch —
01Dh — 09Dh ADCONO 11Dh APFCON 19Dh RCSTA 21Dh — 29Dh — 31Dh — 39Dh —
01Eh — 09Eh ADCON1 11Eh — 19Eh TXSTA 21Eh — 29Eh — 31Eh — 39Eh —
01Fh — 09Fh ADCON2 11Fh — 19Fh BAUDCON 21Fh — 29Fh — 31Fh — 39Fh —
020h 0AOh 120h 1A0h 220h 2A0h 320h 3A0h
General General General
Purpose Purpose Purpose Unimplemented Unimplemented Unimplemented Unimplemented Unimplemented
Register Register Register Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’ Read as ‘0’
80 Bytes 80 Bytes 80 Bytes
06Fh OEFh 16Fh 1EFh 26Fh 2EFh 36Fh 3EFh
070h OFOh 170h 1FOh 270h 2F0h 370h 3FOh
Common RAM Accesses Accesses Accesses Accesses Accesses Accesses Accesses
70h-7Fh 70h-7Fh 70h-7Fh 70h-7Fh 70h-7Fh 70h-7Fh 70h-7Fh
07Fh OFFh 17Fh 1FFh 27Fh 2FFh 37Fh 3FFh

Legend: [] = Unimplemented data memory locations, read as ‘0’.
PIC12F1572 only.

Note 1:
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PIC12(L)F1571/2

3.6.1 TRADITIONAL DATA MEMORY

The ftraditional data memory is a region from FSR
address, 0x000, to FSR address, OxFFF. The
addresses correspond to the absolute addresses of all
SFR, GPR and common registers.

FIGURE 3-10:

TRADITIONAL DATA MEMORY MAP
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NOTES:
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PIC12(L)F1571/2

10.5 Write Verify

It is considered good programming practice to verify that
program memory writes agree with the intended value.
Since program memory is stored as a full page then the
stored program memory contents are compared with the
intended data stored in RAM after the last write is

complete.

FIGURE 10-8:

FLASH PROGRAM
MEMORY VERIFY
FLOWCHART

Rev. 10-000051A
713012013

C

Start
Verify Operation

Y

This routine assumes that the last
row of data written was from an
image saved on RAM. This image
will be used to verify the data
currently stored in Flash Program

Memory

Y

~_
A

Y

Read Operation
(See Note 1)

PMDAT =
RAM image ?

Y

Fail
Verify Operation

C

End
Verify Operation

Note 1: See Figure 10-1.

© 2013-2015 Microchip Technology Inc.
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FIGURE 12-1:

INTERRUPT-ON-CHANGE BLOCK DIAGRAM (PORTA EXAMPLE)
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NOTES:
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PIC12(L)F1571/2

19.0 TIMER1 MODULE WITH GATE + Wake-up on overflow (external clock,
CONTROL Asynchronous moc.ie on.ly)
+ ADC auto-conversion trigger(s)
The Timer1 module is a 16-bit timer/counter with the - Selectable gate source polarity
following features: - Gate Toggle mode
* 16-bit Timer/Counter register pair (TMR1H:TMR1L) « Gate Single-Pulse mode
» Programmable internal or external clock source « Gate value status
* 2-bit prescaler + Gate event interrupt

» Optionally synchronized comparator out
» Multiple Timer1 gate (count enable) sources
* Interrupt on overflow

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

FIGURE 19-1: TIMER1 BLOCK DIAGRAM

T1GSS<1:0> ——— —

TG 00 T1GSPM

TO_overflow —— 01
C10UT_sync 10 D Single Pulse D Qr—— T1GVAL
Reserved 11 Acqg. Control
— Q1
D Q
T1GPOL 4 T1GGO/DONE
CK Q
TMR1ON————— - | |Interrupt]  set bit
T1GTM det TMR1GIF
o—

- TMR1GE
set flag bit
TMR1IF - TMR1ON
EN

- . TMR1®@
overtiow
= TMR1H \ TMRIL 4—

Synchronized Clock Input

9]
w]

0

1

T1CLK i
T1SYNC

TMR1CS<1:0> —

A

o LFINTOSC—— 11
T1CKI > 10 Prescal :
E - Fosc N :‘?;Za’;r Synchronize®® ]
Internal Clock det
R e
osc
Internal Clock T1CKPS<1:0>  |nternal Sleep

Clock Input

Note 1: ST Buffer is high speed type when using T1CKI.
2: Timer1 register increments on rising edge.
3: Synchronize does not operate while in Sleep.

© 2013-2015 Microchip Technology Inc. DS40001723D-page 159
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21.5 EUSART Synchronous Mode

Synchronous serial communications are typically used
in systems with a single master and one or more
slaves. The master device contains the necessary
circuitry for baud rate generation and supplies the clock
for all devices in the system. Slave devices can take
advantage of the master clock by eliminating the
internal clock generation circuitry.

There are two signal lines in Synchronous mode: a
bidirectional data line and a clock line. Slaves use the
external clock supplied by the master to shift the serial
data into and out of their respective Receive and Trans-
mit Shift registers. Since the data line is bidirectional,
synchronous operation is half-duplex only. Half-duplex
refers to the fact that master and slave devices can
receive and transmit data but not both simultaneously.
The EUSART can operate as either a master or slave
device.

Start and Stop bits are not used in synchronous
transmissions.

21.5.1 SYNCHRONOUS MASTER MODE

The following bits are used to configure the EUSART
for synchronous master operation:

« SYNC=1
+ CSRC=1
* SREN = 0 (for transmit); SREN = 1 (for receive)
* CREN =0 (for transmit); CREN = 1 (for receive)
« SPEN=1

Setting the SYNC bit of the TXSTA register configures
the device for synchronous operation. Setting the CSRC
bit of the TXSTA register configures the device as a
master. Clearing the SREN and CREN bits of the RCSTA
register ensures that the device is in the Transmit mode,
otherwise the device will be configured to receive. Setting
the SPEN bit of the RCSTA register enables the
EUSART.

21.5.11 Master Clock

Synchronous data transfers use a separate clock line,
which is synchronous with the data. A device config-
ured as a master transmits the clock on the TX/CK line.
The TX/CK pin output driver is automatically enabled
when the EUSART is configured for synchronous
transmit or receive operation. Serial data bits change
on the leading edge to ensure they are valid at the trail-
ing edge of each clock. One clock cycle is generated
for each data bit. Only as many clock cycles are
generated as there are data bits.

21.5.1.2  Clock Polarity

A clock polarity option is provided for Microwire
compatibility. Clock polarity is selected with the SCKP
bit of the BAUDCON register. Setting the SCKP bit sets
the clock Idle state as high. When the SCKP bit is set,
the data changes on the falling edge of each clock.
Clearing the SCKP bit sets the Idle state as low. When
the SCKP bit is cleared, the data changes on the rising
edge of each clock.

21.51.3 Synchronous Master Transmission

Data is transferred out of the device on the RX/DT pin.
The RX/DT and TX/CK pin output drivers are automat-
ically enabled when the EUSART is configured for
synchronous master transmit operation.

A transmission is initiated by writing a character to the
TXREG register. If the TSR still contains all or part of a
previous character the new character data is held in the
TXREG until the last bit of the previous character has
been transmitted. If this is the first character, or the
previous character has been completely flushed from
the TSR, the data in the TXREG is immediately trans-
ferred to the TSR. The transmission of the character
commences immediately following the transfer of the
data to the TSR from the TXREG.

Each data bit changes on the leading edge of the
master clock and remains valid until the subsequent
leading clock edge.

Note: The TSR register is not mapped in data
memory, so it is not available to the user.

21.5.1.4  Synchronous Master Transmission
Setup

1. Initialize the SPBRGH, SPBRGL register pair

and the BRGH and BRG16 bits to achieve the

desired baud rate (see Section 21.4 “EUSART
Baud Rate Generator (BRG)”).

2. Enable the synchronous master serial port by
setting bits, SYNC, SPEN and CSRC.

3. Disable Receive mode by clearing bits, SREN
and CREN.

4. Enable Transmit mode by setting the TXEN bit.

5. If 9-bit transmission is desired, set the TX9 bit.

6. If interrupts are desired, set the TXIE bit of the
PIE1 register, and the GIE and PEIE bits of the
INTCON register.

7. If 9-bit transmission is selected, the ninth bit
should be loaded in the TX9D bit.

8. Start transmission by loading data to the TXREG
register.

DS40001723D-page 196
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NOTES:
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22.2 PWM Modes

PWM modes are selected with the MODE<1:0> bits of
the PWMxCON register (Register 22-1).

In all PWM modes, an offset match event can also be
used to synchronize the PWMxTMR in three Offset
modes. See Section 22.3 “Offset Modes” for more
information.

22.21 STANDARD MODE

The Standard mode (MODE<1:0> = 00) selects a
single-phase PWM output. The PWM output in this
mode is determined by when the period, duty cycle and
phase counts match the PWMxTMR value. The start of
the duty cycle occurs on the phase match and the end
of the duty cycle occurs on the duty cycle match. The
period match resets the timer. The offset match can
also be used to synchronize the PWMxTMR in the
Offset modes. See Section 22.3 “Offset Modes” for
more information.

Equation 22-1 is used to calculate the PWM period in
Standard mode.

Equation 22-2 is used to calculate the PWM duty cycle
ratio in Standard mode.

EQUATION 22-1: PWM PERIOD IN
STANDARD MODE

(PWMxPR+ 1) -Prescale

Period = PWMXCLK

EQUATION 22-2: PWM DUTY CYCLE IN
STANDARD MODE

(PWMxDC — PWMxPH)

Duty Cycle = — 5 \WMxPR+ 1

A detailed timing diagram for Standard mode is shown
in Figure 22-4.

22.2.2 SET ON MATCH MODE

The Set On Match mode (MODE<1:0> = 01) generates
an active output when the phase count matches the
PWMxTMR value. The output stays active until the
OUT bit of the PWMxCON register is cleared or the
PWM module is disabled. The duty cycle count has no
effect in this mode. The period count only determines
the maximum PWMxTMR value above which no phase
matches can occur.

The OUT bit can be used to set or clear the output of
the PWM in this mode. Writes to this bit will take place
on the next rising edge of the PWM_clock after the bit
is written.

A detailed timing diagram for Set On Match mode is
shown in Figure 22-5.

2223 TOGGLE ON MATCH MODE

The Toggle On Match mode (MODE<1:0> = 10) gener-
ates a 50% duty cycle PWM with a period twice as long
as that computed for the Standard PWM mode. Duty
cycle count has no effect in this mode. The phase count
determines how many PWMxTMR periods, after a
period event, the output will toggle.

Writes to the OUT bit of the PWMxCON register will
have no effect in this mode.

A detailed timing diagram for Toggle On Match mode is
shown in Figure 22-6.

2224 CENTER-ALIGNED MODE

The Center-Aligned mode (MODE = 11) generates a
PWM waveform that is centered in the period. In this
mode, the period is two times the PWMXxPR count. The
PWMxTMR counts up to the period value, then counts
back down to 0. The duty cycle count determines both
the start and end of the active PWM output. The start of
the duty cycle occurs at the match event when
PWMxTMR is incrementing and the duty cycle ends at
the match event when PWMxTMR is decrementing.
The incrementing match value is the period count
minus the duty cycle count. The decrementing match
value is the incrementing match value plus 1.

Equation 22-3 is used to calculate the PWM period in
Center-Aligned mode.

EQUATION 22-3: PWM PERIOD IN
CENTER-ALIGNED MODE

d = (PWMxPR+ 1) -Prescale - 2

Perio PWMxXCLK

Equation 22-4 is used to calculate the PWM duty cycle
ratio in Center-Aligned mode.

EQUATION 22-4: PWM DUTY CYCLE IN
CENTER-ALIGNED MODE

PWMxDC - 2
(PWMxPR+ 1) - 2

Duty Cycle =

Writes to the OUT bit will have no effect in this mode.

A detailed timing diagram for Center-Aligned mode is
shown in Figure 22-7.

© 2013-2015 Microchip Technology Inc.
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CALL Call Subroutine CLRWDT Clear Watchdog Timer
Syntax: [label] CALL k Syntax: [label] CLRWDT
Operands: 0 <k <2047 Operands: None
Operation: (PC)+ 1 TOS, Operation: 00h — WDT
k - PC<10:0>, 0 — WDT prescaler,
(PCLATH<6:3>) - PC<14:11> 1570
Status Affected: None 1-PD
Description: Call Subroutine. First, return address Status Affected: TO, PD
(PC + 1).is.pushe.d onto the St?Ck' Description: CLRWDT instruction resets the Watch-
The 11-bitimmediate address is dog Timer. It also resets the prescaler
Iqaded into PC bits <10:0>. The upper of the WDT. o
bits of the PC are loaded from Status bits TO and PD are set.
PCLATH. CALL is a 2-cycle instruc-
tion.
CALLW Subroutine Call With W COMF Complement f
Syntax: [ label ] CALLW Syntax: [label] COMF fd
Operands: None Operands: 0<f<127
de[0,1
Operation: (PC) +1 —» TOS, _ < 10.1]
(W) - PC<7:0>, Operation: (f) > (destination)
(PCLATH<6:0>) — PC<14:8> Status Affected: z
Description: The contents of register ‘f are com-
Status Affected: None plemented. If ‘d’ is ‘0’, the result is
Description: Subroutine call with W. First, the stored in W. .If ‘o’ i§ ‘1’, the result is
return address (PC + 1) is pushed stored back in register ‘f'".
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 DECF Decrement f
Syntax: [label] CLRF f Syntax: [label] DECF f,d
Operands: 0<f<127 Operands: 0<f<127
Operation: 00h — (f) de[01]
152 Operation: (f) - 1 — (destination)
Status Affected: 4 Status Affected: z
Description: The contents of register ‘' are cleared Description: Decrement register ‘f'. If ‘d’ is ‘0", the
and the Z bit is set. result is stored in the W
register. If ‘d’ is ‘1, the result is stored
back in register ‘f".
CLRW Clear W
Syntax: [label] CLRW
Operands: None
Operation: 00h — (W)
1527
Status Affected: 4
Description: W register is cleared. Zero bit (Z) is

set.

© 2013-2015 Microchip Technology Inc.

DS40001723D-page 251



PIC12(L)F1571/2

FIGURE 26-10: TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

|~ 40 - 41 - |
| |
- 42 -l
|
| | | |
T1CKI | 1 |
|‘ 45 V| I‘ 46 j |
| |
A 47 > 49 — 5]
|
TMRO or |
TMR1 >|<

TABLE 26-12: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS

Standard Operating Conditions (unless otherwise stated)

Pa;:zm. 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 0.5Tey + 20 — — ns
Time Synchronous, with Prescaler 15 — — ns
Asynchronous 30 — — ns
46* TT1L T1CKIl Low |Synchronous, No Prescaler 0.5Tey + 20 — — ns
Time Synchronous, with Prescaler 15 — — ns
Asynchronous 30 — — ns
47* TT1P T1CKIl Input |Synchronous Greater of: — — ns |N = Prescale value
Period 30 or Tcy + 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.

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

© 2013-2015 Microchip Technology Inc. DS40001723D-page 277
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FIGURE 27-5: Ipp TYPICAL, EC OSCILLATOR, MEDIUM POWER MODE, PIC12LF1571/2 ONLY
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FIGURE 27-6: Ibb MAXIMUM, EC OSCILLATOR, MEDIUM POWER MODE, PIC12LF1571/2 ONLY
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FIGURE 27-15: IbD, MFINTOSC, Fosc = 500 kHz, PIC12LF1571/2 ONLY

170
160
Max: 85°C + 30
Typical: 25°C Max. _—""
150
/
140 // /
a // Typical
8 130 _—
120 —
110
100
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 3.6 3.8
VoD (V)

FIGURE 27-16: IbD, MFINTOSC, Fosc = 500 kHz, PIC12F1571/2 ONLY
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FIGURE 27-17: IpD TYPICAL, HFINTOSC, PIC12LF1571/2 ONLY
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FIGURE 27-18: Ipb MAXIMUM, HFINTOSC, PIC12LF1571/2 ONLY
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FIGURE 27-31: IpD, ADC NON-CONVERTING, PIC12LF1571/2 ONLY
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FIGURE 27-32: IpD, ADC NON-CONVERTING, PIC12F1571/2 ONLY
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FIGURE 27-36: IpD, PWM, HFINTOSC MODE (16 MHz), PIC12LF1571/2 ONLY
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FIGURE 27-37: IpD, PWM, HFINTOSC MODE (16 MHz), PIC12F1571/2 ONLY
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28.11 Demonstration/Development
Boards, Evaluation Kits, and
Starter Kits

A wide variety of demonstration, development and
evaluation boards for various PIC MCUs and dsPIC
DSCs allows quick application development on fully
functional systems. Most boards include prototyping
areas for adding custom circuitry and provide applica-
tion firmware and source code for examination and
modification.

The boards support a variety of features, including LEDs,
temperature sensors, switches, speakers, RS-232
interfaces, LCD displays, potentiometers and additional
EEPROM memory.

The demonstration and development boards can be
used in teaching environments, for prototyping custom
circuits and for learning about various microcontroller
applications.

In additon to the PICDEM™ and dsPICDEM™
demonstration/development board series of circuits,
Microchip has a line of evaluation kits and demonstra-
tion software for analog filter design, KEEL0Q® security
ICs, CAN, IrDA®, PowerSmart battery management,
SEEVAL® evaluation system, Sigma-Delta ADC, flow
rate sensing, plus many more.

Also available are starter kits that contain everything
needed to experience the specified device. This usually
includes a single application and debug capability, all
on one board.

Check the Microchip web page (www.microchip.com)
for the complete list of demonstration, development
and evaluation kits.

28.12 Third-Party Development Tools

Microchip also offers a great collection of tools from
third-party vendors. These tools are carefully selected
to offer good value and unique functionality.

» Device Programmers and Gang Programmers
from companies, such as SoftLog and CCS

» Software Tools from companies, such as Gimpel
and Trace Systems

* Protocol Analyzers from companies, such as
Saleae and Total Phase

» Demonstration Boards from companies, such as
MikroElektronika, Digilent® and Olimex

* Embedded Ethernet Solutions from companies,
such as EZ Web Lynx, WIZnet and IPLogika®
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.
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The Microchip name and logo, the Microchip logo, dsPIC,
FlashFlex, flexPWR, JukeBlox, KEELOQ, KEELOQ logo, Kleer,
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OptolLyzer, PIC, PICSTART, PIC32 logo, RightTouch, SpyNIC,
SST, SST Logo, SuperFlash and UNI/O are registered
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Endurance, TSHARC, USBCheck, VariSense, ViewSpan,
WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.
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in the U.S.A.
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Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.
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