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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

Details

Product Status Active

Core Processor ARM® Cortex®-M3

Core Size 32-Bit Single-Core

Speed 36MHz

Connectivity I²C, IrDA, LINbus, SPI, UART/USART

Peripherals DMA, PDR, POR, PVD, PWM, Temp Sensor, WDT

Number of I/O 26

Program Memory Size 64KB (64K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 10K x 8

Voltage - Supply (Vcc/Vdd) 2V ~ 3.6V

Data Converters A/D 10x12b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 36-VFQFN Exposed Pad

Supplier Device Package 36-VFQFPN (6x6)
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M PIC16HV540

The PIC16HV540 parts you have received conform
functionally to the Device Data Sheet (DS40197B),
except for the anomalies described below.

None.

PIC16HV540 Data Sheet Errata 
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Clarifications/Corrections to the Data 
Sheet:

In the Device Data Sheet (DS40197B), the following
clarifications and corrections should be noted.

1. Module: PORTB

1. Page 19, Section 5.2 PORTB of DS40197B has an
error in the text. The Text reads: Only pins configured
as inputs can cause this wake-up on pin change to
occur.

The corrected text should read: Only pins RB<0:3>
when configured as inputs can cause this wake-up on
pin change to occur.

Note: RB7 will always wake-up the device if
driven to a logic 1 during SLEEP mode.
This will happen if RB7 is configured as an
input or output.
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2. Module: DC Characteristics

Table 10.1, Regulation Voltage, Max. changes
from 6 to 6.5, as shown in bold below.

TABLE 10-1: DC CHARACTERISTICS: PIC16HV540-04, 20 (COMMERCIAL)
PIC16HV540-04I, 20I (INDUSTRIAL)

DC Characteristics
Power Supply Pins

Standard Operating Conditions (unless otherwise specified)
Operating Temperature 0°C ≤ TA ≤ +70°C (commercial)

-40°C ≤ TA ≤ +85°C (industrial)

Characteristic Sym. Min. Typ(1) Max. Units Conditions

Supply Voltage VDD 3.5
4.5 —

15
15

V
V

LP, XT and RC modes
HS mode

RAM Data Retention Voltage(2) VDR — 1.5* — V Device in SLEEP mode

VDD start voltage to ensure
Power-on Reset

VPOR — VSS — V See section on Power-on Reset for details

VDD rise rate to ensure 
Power-on Reset

SVDD 0.05
VDD

V/ms See Section 7.4 for details on 
Power-on Reset

Supply Current(3)

HS option
XT and RC(4) options
LP option

IDD

—
—
—

5
1.8
300

20
3.3
500

mA
mA
µA

FOSC = 20 MHz, VDD = 15V, VREG = 5V
FOSC = 4 MHz, VDD = 15V, VREG = 5V
FOSC = 32 kHz, VDD = 15V, VREG = 5V,
WDT disabled

Power-down Current(5)(6) IPD

—

—

—

—

4.5

0.25

1.8

1.4

20

14

10

5

µA

µA

µA

µA

VDD = 15V, VREG = 5V SLEEP timer enable, 
BOD disabled
VDD = 15V, VREG = 3V SLEEP timer enable, 
BOD disabled
VDD = 15V, VREG = 5V SLEEP timer disabled, 
BOD disabled
VDD = 15V, VREG = 3V SLEEP timer disabled, 
BOD disabled

Brown-out Current — 0.5 — µA VDD = 15V, VREG = 5V, BOD enabled

Brown-out Detector Threshold BVDD 2.7
1.8

3.1
2.2

4.2
2.8

V
V

VDD = 15V, VREG = 5V* (7)
VDD = 15V, VREG = 3V* (7)

Regulation Voltage VIO 2

4

3

5

4.5

6.5

V

V

VDD = 15V, VREG = 3V, Unloaded outputs, 
SLEEP
VDD = 15V, VREG = 5V, Unloaded outputs, 
SLEEP

* These parameters are characterized but not tested.

Note 1: Data in the Typical (“Typ”) column is based on characterization results at 25°C. This data is for design guidance only 
and is not tested.

2: This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.
3: The supply current is mainly a function of the operating voltage and frequency. Other factors such as bus loading, oscil-

lator type, bus rate, internal code execution pattern, and temperature also have an impact on the current consumption.
a) The test conditions for all IDD measurements in active operation mode are:

OSC1 = external square wave, from rail-to-rail; all I/O pins tristated, pulled to 
VSS, T0CKI = VDD, MCLR = VDD; WDT enabled/disabled as specified. 

b) For standby current measurements, the conditions are the same, except that 
the device is in SLEEP mode.

4: Does not include current through REXT. The current through the resistor can be estimated by the 
formula: IR = VDD/2REXT (mA) with REXT in kΩ.

5: The power down current in SLEEP mode does not depend on the oscillator type. Power-down current is measured with 
the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD and VSS.

6: The oscillator start-up time can be as much as 8 seconds for XT and LP oscillator selection, if the SLEEP mode is exited 
or during initial power-up.

7: See Section 7.6.1 for additional information.
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REVISION HISTORY

Rev A Document (6/2003)
Added Item 2 to the Clarification/Corrections to the
Data Sheet Section, changing max. of Regulation
Voltage from 6 to 6.5.

Rev B Document (6/2003)
Previous errata, DS80123A was combined with this
errata. Error in text, Section 5.2, PORTB of the data
sheet.
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Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical
components in life support systems is not authorized except
with express written approval by Microchip. No licenses are
conveyed, implicitly or otherwise, under any intellectual
property rights.

Trademarks

The Microchip name and logo, the Microchip logo, KEELOQ, 
MPLAB, PIC, PICmicro, PICSTART, PRO MATE and 
PowerSmart are registered trademarks of Microchip 
Technology Incorporated in the U.S.A. and other countries.

FilterLab, microID, MXDEV, MXLAB, PICMASTER, SEEVAL 
and The Embedded Control Solutions Company are 
registered trademarks of Microchip Technology Incorporated 
in the U.S.A.

Accuron, Application Maestro, dsPIC, dsPICDEM, 
dsPICDEM.net, ECONOMONITOR, FanSense, FlexROM, 
fuzzyLAB, In-Circuit Serial Programming, ICSP, ICEPIC, 
microPort, Migratable Memory, MPASM, MPLIB, MPLINK, 
MPSIM, PICC, PICkit, PICDEM, PICDEM.net, PowerCal, 
PowerInfo, PowerMate, PowerTool, rfLAB, rfPIC, Select 
Mode, SmartSensor, SmartShunt, SmartTel and Total 
Endurance are trademarks of Microchip Technology 
Incorporated in the U.S.A. and other countries.

Serialized Quick Turn Programming (SQTP) is a service mark
of Microchip Technology Incorporated in the U.S.A.

All other trademarks mentioned herein are property of their
respective companies.

© 2003, Microchip Technology Incorporated, Printed in the
U.S.A., All Rights Reserved.

 Printed on recycled paper.

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.

Microchip received QS-9000 quality system 
certification for its worldwide headquarters, 
design and wafer fabrication facilities in 
Chandler and Tempe, Arizona in July 1999 
and Mountain View, California in March 2002. 
The Company’s quality system processes and 
procedures are QS-9000 compliant for its 
PICmicro® 8-bit MCUs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, 
non-volatile memory and analog products. In 
addition, Microchip’s quality system for the 
design and manufacture of development 
systems is ISO 9001 certified.
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