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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"

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
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PIC16(L)F151X/152X

FIGURE 2-2: 28-PIN UQFN DIAGRAM FOR PIC16(L)F1512, PIC16(L)F1513, PIC16(L)F1516 

AND PIC16(L)F1518
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PIC16(L)F151X/152X

FIGURE 2-3: 40-PIN PDIP DIAGRAM FOR PIC16(L)F1517 AND PIC16(L)F1519

FIGURE 2-4: 40-PIN UQFN DIAGRAM FOR PIC16(L)F1517 AND PIC16(L)F1519
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PIC16(L)F151X/152X
3.0 MEMORY MAP
The memory for the PIC16(L)F151X/152X
devices is broken into two sections: program memory
and configuration memory. Only the size of the
program memory changes between devices, the
configuration memory remains the same.

FIGURE 3-1: PIC16(L)F1512 PROGRAM MEMORY MAPPING
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PIC16(L)F151X/152X

FIGURE 3-2:  PIC16(L)F1513 PROGRAM MEMORY MAPPING
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PIC16(L)F151X/152X

FIGURE 3-3: PIC16(L)F1526, PIC16(L)F1516 AND PIC16(L)F1517 PROGRAM MEMORY MAPPING
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PIC16(L)F151X/152X

FIGURE 3-4: PIC16(L)F1527, PIC16(L)F1518 AND PIC16(L)F1519 PROGRAM MEMORY 
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PIC16(L)F151X/152X

3.1 User ID Location
A user may store identification information (user ID) in
four designated locations. The user ID locations are
mapped to 8000h-8003h. Each location is 14 bits in
length. Code protection has no effect on these memory
locations. Each location may be read with code
protection enabled or disabled.

3.2 Device ID
The device ID word is located at 8006h. This location is
read-only and cannot be erased or modified.

  

Note: MPLAB® IDE only displays the 7 Least
Significant bits (LSb) of each user ID
location, the upper bits are not read. It is
recommended that only the 7 LSbs be
used if MPLAB IDE is the primary tool
used to read these addresses.

REGISTER 3-1: DEVICE ID: DEVICE ID REGISTER(1)

R R R R R R

DEV<8:3>
bit 13 bit 8

R R R R R R R R

DEV<2:0> REV<4:0>
bit 7 bit 0

Legend: P = Programmable bit U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit ‘0’ = Bit is cleared
-n = Value at POR ‘1’ = Bit is set x = Bit is unknown

bit 13-5 DEV<8:0>: Device ID bits
These bits are used to identify the part number.

bit 4-0 REV<4:0>: Revision ID bits
These bits are used to identify the revision. 

Note 1: This location cannot be written.
DS41442B-page 12 Advance Information  2010-2011 Microchip Technology Inc.



PIC16(L)F151X/152X
TABLE 3-1: DEVICE ID VALUES

3.3 Configuration Words
There are two Configuration Words, Configuration Word
1 (8007h) and Configuration Word 2 (8008h). The
individual bits within these Configuration Words are
used to enable or disable device functions such as the
Brown-out Reset, code protection and Power-up Timer.   

3.4 Calibration Words
The internal calibration values are factory calibrated
and stored in Calibration Words 1 and 2 (8009h,
800Ah).

The Calibration Words do not participate in erase
operations. The device can be erased without affecting
the Calibration Words.

DEVICE
DEVICE ID VALUES

DEV REV

PIC16F1527 0001 0101 101 x xxxx
PIC16F1526 0001 0101 100 x xxxx
PIC16LF1527 0001 0101 111 x xxxx
PIC16LF1526 0001 0101 110 x xxxx
PIC16F1519 0001 0110 111 x xxxx
PIC16F1518 0001 0110 110 x xxxx
PIC16F1517 0001 0110 101 x xxxx
PIC16F1516 0001 0110 100 x xxxx
PIC16F1513 0001 0110 010 x xxxx
PIC16F1512 0001 0111 000 x xxxx
PIC16LF1519 0001 0111 111 x xxxx
PIC16LF1518 0001 0111 110 x xxxx
PIC16LF1517 0001 0111 101 x xxxx
PIC16LF1516 0001 0111 100 x xxxx
PIC16LF1513 0001 0111 010 x xxxx
PIC16LF1512 0001 0111 001 x xxxx
 2010-2011 Microchip Technology Inc. Advance Information DS41442B-page 13



PIC16(L)F151X/152X

             
REGISTER 3-3: CONFIGURATION WORD 2

R/P-1 R/P-1 R/P-1 R/P-1 R/P-1 U-1
LVP DEBUG LPBOR BORV STVREN —

bit 13 bit 8

U-1 U-1 U-1 R/P-1 U-1 U-1 R/P-1 R/P-1
— — — VCAPEN(2) — — WRT<1:0>

bit 7 bit 0

Legend:
R = Readable bit P = Programmable bit U = Unimplemented bit, read as ‘1’

‘0’ = Bit is cleared ‘1’ = Bit is set -n = Value when blank or after Bulk Erase

bit 13 LVP: Low-Voltage Programming Enable bit(1)

1 = Low-voltage programming enabled
0 = HV on MCLR/VPP must be used for programming

bit 12 DEBUG: In-Circuit Debugger Mode bit
1 = In-Circuit Debugger disabled, ICSPCLK and ICSPDAT are general purpose I/O pins
0 = In-Circuit Debugger enabled, ICSPCLK and ICSPDAT are dedicated to the debugger

bit 11 LPBOR: Low-Power BOR
1 = Low-Power BOR is disabled
0 = Low-Power BOR is enabled

bit 10 BORV: Brown-out Reset Voltage Selection bit
1 = Brown-out Reset voltage (VBOR), low trip point selected
0 = Brown-out Reset voltage (VBOR), high trip point selected

bit 9 STVREN: Stack Overflow/Underflow Reset Enable bit
1 = Stack Overflow or Underflow will cause a Reset
0 = Stack Overflow or Underflow will not cause a Reset

bit 8-5 Unimplemented: Read as ‘1’
bit 4 VCAPEN: Voltage Regulator Capacitor Enable bits(1)

0 = VCAP functionality is enabled on VCAP pin
1 = All VCAP pin functions are disabled

bit 3-2 Unimplemented: Read as ‘1’
bit 1-0 WRT<1:0>: Flash Memory Self-Write Protection bits

2 kW Flash memory (PIC16(L)F1512):
11 = Write protection off
10 = 000h to 1FFh write-protected, 200h to 7FFh may be modified by PMCON control
01 = 000h to FFFh write-protected, 400h to 7FFh may be modified by PMCON control
00 =    000h to 7FFh write-protected, no addresses may be modified by PMCON control

4 kW Flash memory (PIC16(L)F1513):
11 = Write protection off
10 = 000h to 1FFh write-protected, 200h to FFFh may be modified by PMCON control
01 = 000h to 7FFh write-protected, 800h to FFFh may be modified by PMCON control
00 =   000h to FFFh write-protected, no addresses may be modified by PMCON control

8 kW Flash memory (PIC16F/LF1516/1517/1526):
11 = Write protection off
10 = 000h to 1FFh write-protected, 200h to 1FFFh may be modified by PMCON control
01 = 000h to FFFh write-protected, 1000h to 1FFFh may be modified by PMCON control
00 = 000h to 1FFFh write-protected, no addresses may be modified by PMCON control

16 kW Flash memory (PIC16F/LF1518/1519/1527):
11 = Write protection off
10 = 000h to 1FFh write-protected, 200h to 3FFFh may be modified by PMCON control
01 = 000h to 1FFFh write-protected, 2000h to 3FFFh may be modified by PMCON control
00 = 000h to 3FFFh write-protected, no addresses may be modified by PMCON control

Note 1: The LVP bit cannot be programmed to ‘0’ when Programming mode is entered via LVP.
2: Applies to PIC16F151X/152X devices only. On PIC16LF151X/152X, the VCAPEN bit is unimplemented.
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PIC16(L)F151X/152X

4.3.2 LOAD DATA FOR PROGRAM 

MEMORY
The Load Data for Program Memory command is used
to load one 14-bit word into the data latches. The word
programs into program memory after the Begin
Internally Timed Programming or Begin Externally
Timed Programming command is issued (see
Figure 4-2).

FIGURE 4-2: LOAD DATA FOR PROGRAM MEMORY

4.3.3 READ DATA FROM PROGRAM 
MEMORY

The Read Data from Program Memory command will
transmit data bits out of the program memory map
currently accessed, starting with the second rising edge
of the clock input. The ICSPDAT pin will go into Output
mode on the first falling clock edge, and it will revert to
Input mode (high-impedance) after the 16th falling edge
of the clock. If the program memory is code-protected
(CP), the data will be read as zeros (see Figure 4-3).

FIGURE 4-3: READ DATA FROM PROGRAM MEMORY
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PIC16(L)F151X/152X
5.0 PROGRAMMING ALGORITHMS
The devices use internal latches to temporarily store
the 14-bit words used for programming. Refer to
Table 4-2 for specific latch information. The data
latches allow the user to write the program words with
a single Begin Externally Timed Programming or Begin
Internally Timed Programming command. The Load
Program Data or the Load Configuration command is
used to load a single data latch. The data latch will hold
the data until the Begin Externally Timed Programming
or Begin Internally Timed Programming command is
given. 

The data latches are aligned with the LSbs of the
address. The PC’s address at the time the Begin
Externally Timed Programming or Begin Internally
Timed Programming command is given will determine
which location(s) in memory are written. Writes cannot
cross the physical boundary. For example, with the
PIC16F1527, attempting to write from address 0002h-
0009h will result in data being written to 0008h-000Fh.

If more than the maximum number of data latches are
written without a Begin Externally Timed Programming
or Begin Internally Timed Programming command, the
data in the data latches will be overwritten. The
following figures show the recommended flowcharts for
programming.
 2010-2011 Microchip Technology Inc. Advance Information DS41442B-page 23



PIC16(L)F151X/152X

FIGURE 5-1: DEVICE PROGRAM/VERIFY FLOWCHART
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Note 1: See Figure 5-2.
2: See Figure 5-5.
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PIC16(L)F151X/152X

FIGURE 5-4: MULTIPLE-WORD PROGRAM CYCLE
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PIC16(L)F151X/152X

FIGURE 5-5: CONFIGURATION MEMORY PROGRAM FLOWCHART
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Note 1: This step is optional if device is erased or not previously programmed.
2: See Figure 5-3.
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PIC16(L)F151X/152X

7.3.2 PROGRAM CODE PROTECTION 

ENABLED
With the program code protection enabled, the
checksum is computed in the following manner: The
Least Significant nibble of each user ID is used to
create a 16-bit value. The masked value of user ID
location 8000h is the Most Significant nibble. This sum
of user IDs is summed with the Configuration Words (all
unimplemented Configuration bits are masked to ‘0’).

EXAMPLE 7-3: CHECKSUM COMPUTED WITH PROGRAM CODE PROTECTION ENABLED 
PIC16F1527, BLANK DEVICE

PIC16F1527 Configuration Word 1(2) 3F7Fh
Configuration Word 1 mask(3) 3EFFh
Configuration Word 2(2) 3FFFh

Configuration Word 2 mask(3) 3E13h

User ID (8000h)(1) 0006h
User ID (8001h)(1) 0007h
User ID (8002h)(1) 0001h
User ID (8003h)(1) 0002h
Sum of User IDs(4)      = (0006h and 000Fh) << 12 + (0007h and 000Fh) << 8 + 

      (0001h and 000Fh) << 4 + (0002h and 000Fh)
      = 6000h + 0700h + 0010h + 0002h
      = 6712h

Checksum       = (3F7Fh and 3EFFh) + (3FFFh and 3E13h) + Sum of User IDs
      = 3E7Fh +3713h + 6712h
      = DCA4h

Note 1: User ID values in this example are random values.
2: Configuration Word 1 and 2 = all bits are ‘1’ except the code-protect enable bit.
3: Configuration Word 1 and 2 Mask = all Configuration Word bits are set to ‘1’, except for unimplemented 

bits which read ‘0’.
4: << = shift left, thus the LSb of the first user ID value is the MSb of the sum of user IDs and so on, until 

the LSb of the last user ID value becomes the LSb of the sum of user IDs.
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PIC16(L)F151X/152X

EXAMPLE 7-4: CHECKSUM COMPUTED WITH PROGRAM CODE PROTECTION ENABLED 

PIC16LF1527, 00AAh AT FIRST AND LAST ADDRESS
PIC16LF1527 Configuration Word 1(2) 3F7Fh

Configuration Word 1 mask(3) 3EFFh
Configuration Word 2(2) 3FFFh
Configuration Word 2 mask(3), (5) 3E03h
User ID (8000h)(1) 000Eh
User ID (8001h)(1) 0008h
User ID (8002h)(1) 0005h
User ID (8003h)(1) 0008h
Sum of User IDs(4)      = (000Eh and 000Fh) << 12 + (0008h and 000Fh) << 8 + 

          (0005h and 000Fh) << 4 + (0008h and 000Fh)
         = E000h + 0800h + 0050h + 0008h
         = E858h

Checksum          = (3F7Fh and 3EFFh) + (3FFFh and 3E03h) + Sum of User IDs
         = 3E7Fh +3E03h + E858h
         = 64DAh

Note 1: User ID values in this example are random values.
2: Configuration Word 1 and 2 = all bits are ‘1’ except the code-protect enable bit.
3: Configuration Word 1 and 2 Mask = all Configuration Word bits are set to ‘1’, except for unimplemented 

bits which read ‘0’.
4: << = shift left, thus the LSb of the first user ID value is the MSb of the sum of user IDs and so on, until 

the LSb of the last user ID value becomes the LSb of the sum of user IDs.
5: On the PIC16LF1527 device, the VCAPEN bit is not implemented in Configuration Word 2; thus, all 

unimplemented bits are ‘0’.
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PIC16(L)F151X/152X
8.0 ELECTRICAL SPECIFICATIONS
Refer to device specific data sheet for absolute
maximum ratings.

TABLE 8-1: AC/DC CHARACTERISTICS TIMING REQUIREMENTS FOR PROGRAM/VERIFY MODE

AC/DC CHARACTERISTICS Standard Operating Conditions
Production tested at 25°C

Sym. Characteristics Min. Typ. Max. Units Conditions/Comments

Supply Voltages and Currents

VDD Supply Voltage
(VDDMIN, VDDMAX)

PIC16F151X
PIC16F152X 2.3 — 5.5 V

PIC16LF151X
PIC16LF152X 1.8 — 3.6 V

VPEW Read/Write and Row Erase operations VDDMIN — VDDMAX V
VPBE Bulk Erase operations 2.7 — VDDMAX V
IDDI Current on VDD, Idle — — 1.0 mA
IDDP Current on VDD, Programming — — 3.0 mA

IPP

VPP

Current on MCLR/VPP — — 600 A

VIHH
High voltage on MCLR/VPP for 
Program/Verify mode entry 8.0 — 9.0 V

TVHHR
MCLR rise time (VIL to VIHH) for 
Program/Verify mode entry — — 1.0 s

I/O pins

VIH
(ICSPCLK, ICSPDAT, MCLR/VPP) input high 
level 0.8 VDD — — V

VIL (ICSPCLK, ICSPDAT, MCLR/VPP) input low level — — 0.2 VDD V

VOH
ICSPDAT output high level VDD-0.7

VDD-0.7
VDD-0.7

— — V
IOH = 3.5 mA, VDD = 5V
IOH = 3 mA, VDD = 3.3V
IOH = 2 mA, VDD = 1.8V

VOL
ICSPDAT output low level

— —
VSS+0.6
VSS+0.6
VSS+0.6

V
IOH = 8 mA, VDD = 5V
IOH = 6 mA, VDD = 3.3V
IOH = 3 mA, VDD = 1.8V

Programming Mode Entry and Exit

TENTS
Programing mode entry setup time: ICSPCLK, 
ICSPDAT setup time before VDD or MCLR 100 — — ns

TENTH
Programing mode entry hold time: ICSPCLK, 
ICSPDAT hold time after VDD or MCLR 250 — — s

Serial Program/Verify
TCKL Clock Low Pulse Width 100 — — ns
TCKH Clock High Pulse Width 100 — — ns
TDS Data in setup time before clock 100 — — ns
TDH Data in hold time after clock 100 — — ns

TCO
Clock to data out valid (during a 
Read Data command) 0 — 80 ns

TLZD
Clock to data low-impedance (during a 
Read Data command) 0 — 80 ns

THZD
Clock to data high-impedance (during a 
Read Data command) 0 — 80 ns

TDLY
Data input not driven to next clock input (delay 
required between command/data or command/
command)

1.0 — — s

TERAB Bulk Erase cycle time — — 5 ms
TERAR Row Erase cycle time — — 2.5 ms

Note 1: Externally timed writes are not supported for Configuration and Calibration bits.
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FIGURE 8-8: LVP ENTRY (POWERED) 

FIGURE 8-9: LVP ENTRY (POWERING UP) 

TCKLTCKH

33 clocks

0 1 2 ... 31

TDH

TDS

TENTH

LSb of Pattern MSb of Pattern

VDD

MCLR

ICSPCLK

ICSPDAT

TENTS

TCKH TCKL

33 Clocks

Note 1: Sequence matching can start with no edge on MCLR first.

0 1 2 ... 31

TDH

TDS

TENTH

LSb of Pattern MSb of Pattern

VDD

MCLR

ICSPCLK

ICSPDAT
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PIC16(L)F151X/152X
APPENDIX A: REVISION HISTORY

Revision A (08/2010)
Original release of this document.

Revision B (09/2011)
Added PIC16(L)F1512/1513 devices; Added new
Figures 3-1 and 3-2; Updated Registers 3-1, 3-2 and 3-
3 to new format; Updated Register 3-3 to add 2 kW and
4 kW Flash memory; Added Notes to Examples 7-1 to
7-4; Updated Table 8-1; Other minor corrections.
 2010-2011 Microchip Technology Inc. Advance Information DS41442B-page 39



DS41442B-page 42 Advance Information  2010-2011 Microchip Technology Inc.

AMERICAS
Corporate Office
2355 West Chandler Blvd.
Chandler, AZ 85224-6199
Tel: 480-792-7200 
Fax: 480-792-7277
Technical Support: 
http://www.microchip.com/
support
Web Address: 
www.microchip.com
Atlanta
Duluth, GA 
Tel: 678-957-9614 
Fax: 678-957-1455
Boston
Westborough, MA 
Tel: 774-760-0087 
Fax: 774-760-0088
Chicago
Itasca, IL 
Tel: 630-285-0071 
Fax: 630-285-0075
Cleveland
Independence, OH 
Tel: 216-447-0464 
Fax: 216-447-0643
Dallas
Addison, TX 
Tel: 972-818-7423 
Fax: 972-818-2924
Detroit
Farmington Hills, MI 
Tel: 248-538-2250
Fax: 248-538-2260
Indianapolis
Noblesville, IN 
Tel: 317-773-8323
Fax: 317-773-5453
Los Angeles
Mission Viejo, CA 
Tel: 949-462-9523 
Fax: 949-462-9608
Santa Clara
Santa Clara, CA 
Tel: 408-961-6444
Fax: 408-961-6445
Toronto
Mississauga, Ontario, 
Canada
Tel: 905-673-0699 
Fax: 905-673-6509

ASIA/PACIFIC
Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon
Hong Kong
Tel: 852-2401-1200
Fax: 852-2401-3431
Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing
Tel: 86-10-8569-7000 
Fax: 86-10-8528-2104
China - Chengdu
Tel: 86-28-8665-5511
Fax: 86-28-8665-7889
China - Chongqing
Tel: 86-23-8980-9588
Fax: 86-23-8980-9500
China - Hangzhou
Tel: 86-571-2819-3187 
Fax: 86-571-2819-3189
China - Hong Kong SAR
Tel: 852-2401-1200 
Fax: 852-2401-3431
China - Nanjing
Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao
Tel: 86-532-8502-7355
Fax: 86-532-8502-7205
China - Shanghai
Tel: 86-21-5407-5533 
Fax: 86-21-5407-5066
China - Shenyang
Tel: 86-24-2334-2829
Fax: 86-24-2334-2393
China - Shenzhen
Tel: 86-755-8203-2660 
Fax: 86-755-8203-1760
China - Wuhan
Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian
Tel: 86-29-8833-7252
Fax: 86-29-8833-7256
China - Xiamen
Tel: 86-592-2388138 
Fax: 86-592-2388130
China - Zhuhai
Tel: 86-756-3210040 
Fax: 86-756-3210049

ASIA/PACIFIC
India - Bangalore
Tel: 91-80-3090-4444 
Fax: 91-80-3090-4123
India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632
India - Pune
Tel: 91-20-2566-1512
Fax: 91-20-2566-1513
Japan - Yokohama
Tel: 81-45-471- 6166 
Fax: 81-45-471-6122
Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302
Korea - Seoul
Tel: 82-2-554-7200
Fax: 82-2-558-5932 or 
82-2-558-5934
Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Fax: 60-3-6201-9859
Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore
Tel: 65-6334-8870
Fax: 65-6334-8850
Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955
Taiwan - Kaohsiung
Tel: 886-7-536-4818
Fax: 886-7-330-9305
Taiwan - Taipei
Tel: 886-2-2500-6610 
Fax: 886-2-2508-0102
Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE
Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828 
Fax: 45-4485-2829
France - Paris
Tel: 33-1-69-53-63-20 
Fax: 33-1-69-30-90-79
Germany - Munich
Tel: 49-89-627-144-0 
Fax: 49-89-627-144-44
Italy - Milan 
Tel: 39-0331-742611 
Fax: 39-0331-466781
Netherlands - Drunen
Tel: 31-416-690399 
Fax: 31-416-690340
Spain - Madrid
Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
UK - Wokingham
Tel: 44-118-921-5869
Fax: 44-118-921-5820

Worldwide Sales and Service

08/02/11

http://support.microchip.com
http://www.microchip.com

