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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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TABLE 1-1: PINOUT I/O DESCRIPTIONS

Pin Name Pin
Type

Buffer
Type PPS Description

AN0-AN5 I Analog No Analog input channels. 
CLKI
CLKO

I
O

ST/CMOS
—

No
No

External clock source input. Always associated with OSC1 pin function.
Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes. Always associate
with OSC2 pin function.

OSC1

OSC2

I

I/O

ST/CMOS

—

No

No

Oscillator crystal input. ST buffer when configured in RC mode; CMOS 
otherwise.
Oscillator crystal output. Connects to crystal or resonator in Crystal Oscillator
mode. Optionally functions as CLKO in RC and EC modes.

SOSCI
SOSCO

I
O

ST/CMOS
—

No
No

32.768 kHz low-power oscillator crystal input; CMOS otherwise.
32.768 kHz low-power oscillator crystal output. 

CN0-CN7
CN11-CN16
CN21-CN24
CN27
CN29-CN30

I ST No
No
No
No
No

Change notification inputs.
Can be software programmed for internal weak pull-ups on all inputs.

IC1-IC2
IC7-IC8

I
I

ST
ST

Yes
Yes

Capture inputs 1/2. 
Capture inputs 7/8.

OCFA
OC1-OC2

I
O

ST
—

Yes
Yes

Compare Fault A input (for Compare Channels 1 and 2).
Compare outputs 1 through 2.

INT0
INT1
INT2

I
I
I

ST
ST
ST

No
Yes
Yes

External interrupt 0.
External interrupt 1.
External interrupt 2.

RA0-RA4 I/O ST No PORTA is a bidirectional I/O port.
RB0-RB15 I/O ST No PORTB is a bidirectional I/O port.
T1CK
T2CK
T3CK

I
I
I

ST
ST
ST

No
Yes
Yes

Timer1 external clock input.
Timer2 external clock input.
Timer3 external clock input.

U1CTS
U1RTS
U1RX
U1TX

I
O
I
O

ST
—
ST
—

Yes
Yes
Yes
Yes

UART1 clear to send.
UART1 ready to send.
UART1 receive.
UART1 transmit.

SCK1
SDI1
SDO1
SS1

I/O
I
O
I/O

ST
ST
—
ST

Yes
Yes
Yes
Yes

Synchronous serial clock input/output for SPI1.
SPI1 data in.
SPI1 data out.
SPI1 slave synchronization or frame pulse I/O.

SCL1
SDA1
ASCL1
ASDA1

I/O
I/O
I/O
I/O

ST
ST
ST
ST

No
No
No
No

Synchronous serial clock input/output for I2C1.
Synchronous serial data input/output for I2C1.
Alternate synchronous serial clock input/output for I2C1.
Alternate synchronous serial data input/output for I2C1.

TMS
TCK
TDI
TDO

I
I
I
O

ST
ST
ST
—

No
No
No
No

JTAG Test mode select pin.
JTAG test clock input pin.
JTAG test data input pin.
JTAG test data output pin.

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
PPS = Peripheral Pin Select
© 2007-2011 Microchip Technology Inc. DS70265E-page 11



dsP
IC

33FJ12M
C

201/202

D
S

70265E
-page 46

�
 2007-2011 M

icrochip Technology Inc.

TA

N Bit 2 Bit 1 Bit 0 All Resets

RP RP0R<4:0> 0000
RP RP4R<4:0> 0000
RP � � � � 0000
RP RP8R<4:0> 0000
RP RP12R<4:0> 0000
RP RP14R<4:0> 0000
Le

TA

N Bit 2 Bit 1 Bit 0 All Resets

TR ISA3 TRISA2 TRISA1 TRISA0 001F

PO 3 RA2 RA1 RA0 xxxx

LAT A3 LATA2 LATA1 LATA0 xxxx

OD CA3 ODCA2 ODCA1 ODCA0 0000

Le

TA

N Bit 2 Bit 1 Bit 0 All Resets

TR RISB3 TRISB2 TRISB1 TRISB0 FFFF

PO RB3 RB2 RB1 RB0 xxxx

LAT ATB3 LATB2 LATB1 LATB0 xxxx

OD DCB3 ODCB2 ODCB1 ODCB0 0000

Le

TA
Fil Bit 2 Bit 1 Bit 0 All Resets

TR � � TRISB1 TRISB0 F393

PO � � RB1 RB0 xxxx

LA � � LATB1 LATB0 xxxx

OD � � ODCB1 ODCB0 0000

Le
BLE 4-19: PERIPHERAL PIN SELECT OUTPUT  REGISTER MAP FOR dsPIC33FJ12MC201
File 
ame Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3

OR0 06C0 � � � RP1R<4:0> � � �
OR2 06C4 � � � � � � � � � � �
OR3 06C6 � � � RP7R<4:0> � � � �
OR4 06C8 � � � RP9R<4:0> � � �
OR6 06CC � � � RP13R<4:0> � � �
OR7 06CE � � � RP15R<4:0> � � �
gend: x  = unknown value on Reset, � = unimplemented, read as � 0�. Reset values are shown in hexadecimal.

BLE 4-20: PORTA REGISTER MAP
File 
ame Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3

ISA 02C0 � � � � � � � � � � � TRISA4 TR

RTA 02C2 � � � � � � � � � � � RA4 RA

A 02C4 � � � � � � � � � � � LATA4 LAT

CA 02C6 � � � � � � � � � � � ODCA4 OD

gend: x  = unknown value on Reset, � = unimplemented, read as � 0�. Reset values are shown in hexadecimal.

BLE 4-21: PORTB REGISTER  MAP FOR dsPIC33FJ12MC202
File 
ame Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3

ISB 02C8 TRISB15 TRISB14 TRISB13 TRISB12 TRISB11 TRISB10 TRISB9 TRISB8 TRISB7 TRISB6 TRISB5 TRISB4 T

RTB 02CA RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4

B 02CC LATB15 LATB14 LATB13 LATB12 LATB11 LATB10 LATB9 LATB8 LATB7 LATB6 LATB5 LATB4 L

CB 02CE ODCB15 ODCB14 ODCB13 ODCB12 ODCB11 ODCB10 ODCB9 ODCB8 ODCB7 ODCB6 ODCB5 ODCB4 O

gend: x  = unknown value on Reset, � = unimplemented, read as � 0�. Reset values are shown in hexadecimal.

BLE 4-22: PORTB REGISTER  MAP FOR dsPIC33FJ12MC201
e Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3

ISB 02C8 TRISB15 TRISB14 TRISB13 TRISB12 � � TRISB9 TRISB8 TRISB7 � � TRISB4

RTB 02CA RB15 RB14 RB13 RB12 � � RB9 RB8 RB7 � � RB4

TB 02CC LATB15 LATB14 LATB13 LATB12 � � LATB9 LATB8 LATB7 � � LATB4

CB 02CE ODCB15 ODCB14 ODCB13 ODCB12 � � ODCB9 ODCB8 ODCB7 � � ODCB4

gend: x  = unknown value on Reset, � = unimplemented, read as � 0�. Reset values are shown in hexadecimal

http://www.microchip.com
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dsPIC33FJ12MC201/202
6.1 System Reset

The dsPIC33FJ12MC201/202 family of devices have
two types of Reset:

• Cold Reset
• Warm Reset

A cold Reset is the result of a POR or a BOR. On a cold
Reset, the FNOSC configuration bits in the FOSC
device configuration register selects the device clock
source. 

A warm Reset is the result of all other Reset sources,
including the RESET instruction. On warm Reset, the
device will continue to operate from the current clock
source as indicated by the Current Oscillator Selection
(COSC<2:0>) bits in the Oscillator Control
(OSCCON<14:12>) register. 

The device is kept in a Reset state until the system
power supplies have stabilized at appropriate levels
and the oscillator clock is ready. The sequence in
which this occurs is detailed below and is shown in
Figure 6-2.

TABLE 6-1: OSCILLATOR DELAY

Oscillator Mode
Oscillator 

Startup Delay
Oscillator Startup 

Timer
PLL Lock Time Total Delay

FRC, FRCDIV16, 
FRCDIVN

TOSCD — — TOSCD

FRCPLL TOSCD — TLOCK TOSCD + TLOCK

XT TOSCD
DS70265E-page 66 �  2007-2011 Microchip Technology Inc.









dsPIC33FJ12MC201/202
8.0 OSCILLATOR 
CONFIGURATION

The dsPIC33FJ12MC201/202 oscillator system
provides:

� External and internal oscillator options as clock 
sources

� An on-chip Phase-Locked Loop (PLL) to scale the 
internal operating frequency to the required 
system clock frequency

� An internal FRC oscillator that can also be used 
with the PLL, thereby allowing full-speed opera-
tion without any external clock generation hard-
ware

� Clock switching between various clock sources
� Programmable clock postscaler for system power 

savings
� A Fail-Safe Clock Monitor (FSCM) that detects 

clock failure and takes fail-safe measures
� A Clock Control register (OSCCON)
� Nonvolatile Configuration bits for main oscillator 

selection

A simplified diagram of the oscillator system is shown
in Figure 8-1.

FIGURE 8-1: dsPIC33FJ12MC201/20 2 OSCILLATOR SYSTEM DIAGRAM 

Note 1: This data sheet summarizes the features
of the dsPIC33FJ12MC201/202 family of
devices. It is not intended to be a compre-
hensive reference source. To comple-
ment the information in this data sheet,
refer to Section 7. “Oscillator”
(DS70186) of the �dsPIC33F/PIC24H
Family Reference Manual� , which is
available from the Microchip website
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization”  in
this data sheet for device-specific register
and bit information.

Note 1: See Figure 8-2 for PLL details.
2: If the Oscillator is used with XT or HS modes, an extended parallel resistor with the value of 1 M�  must be connected.
3: The term FP refers to the clock source for all peripherals, while FCY refers to the clock source for the CPU. Throughout this document,

FCY and FP are used interchangeably, except in the case of Doze mode. FP and FCY will be different when Doze mode is used with
a Doze ratio of 1:2 or lower.

Secondary Oscillator

LPOSCEN

SOSCO

SOSCI

Timer 1

XTPLL, HSPLL,

XT, HS, EC

FRCDIV<2:0> 

WDT, PWRT, 
FSCM

FRCDIVN

SOSC

FRCDIV16

ECPLL, FRCPLL

NOSC<2:0> FNOSC<2:0>

Reset

FRC
Oscillator

LPRC
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9.2.2 IDLE MODE 
The following occur in Idle mode:

� The CPU stops executing instructions
� The WDT is automatically cleared
� The system clock source remains active. By 

default, all peripheral modules continue to operate 
normally from the system clock source, but can 
also be selectively disabled (see Section 9.4 
“Peripheral Module Disable” ). 

� If the WDT or FSCM is enabled, the LPRC also 
remains active.

The device will wake from Idle mode on any of these
events:

� Any interrupt that is individually enabled
� Any device Reset
� A WDT time-out

On wake-up from Idle mode, the clock is reapplied to
the CPU and instruction execution will begin (2-4 clock
cycles later), starting with the instruction following the
PWRSAV instruction, or the first instruction in the ISR.

9.2.3 INTERRUPTS COINCIDENT WITH 
POWER-SAVE INSTRUCTIONS

Any interrupt that coincides with the execution of a
PWRSAV instruction is held off until entry into Sleep or
Idle mode has completed. The device then wakes up
from Sleep or Idle mode.

9.3 Doze Mode
The preferred strategies for reducing power
consumption are changing clock speed and invoking
one of the power-saving modes. In some
circumstances, this may not be practical. For example,
it may be necessary for an application to maintain
uninterrupted synchronous communication, even while
DS70265E-page 114 �  2007-2011 Microchip Technology Inc.
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DS

RE

bi
GISTER 10-8: RPINR13: PERIPHERAL PIN SELECT INPUT REGISTER 13

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

— — — — — — — —

t 15 bit 8

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

— —
70265E-page 130 �  2007-2011 Microchip Technology Inc.
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FIGURE 20-3: ADC CONVERSION CLOCK PERIOD BLOCK DIAGRAM

1

0

ADC Internal 
RC Clock(2) 

TOSC(1) X2

ADC Conversion 
Clock Multiplier

1, 2, 3, 4, 5,..., 64

ADxCON3<15>

TCY

TAD

6

ADxCON3<5:0>

Note 1: Refer to Figure 8-2 for the derivation of FOSC when the PLL is enabled. If the PLL is not used, FOSC is equal
to the clock frequency. TOSC = 1/FOSC.

2: See the ADC Electrical Characteristics for the exact RC clock value.
DS70265E-page 196 �  2007-2011 Microchip Technology Inc.
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     ,2

       

REGISTER 20-6: AD1CSSL: ADC1 INPUT SCAN SELECT REGISTER LOW(1,2)

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
— — — — — — — —
DS70265E-page 204 © 2007-2011 Microchip Technology Inc.
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DS

TA

P

BLE 21-2: dsPIC33F CONFIGURATION BITS DESCRIPTION

Bit Field Register RTSP 
Effect Description

BWRP FBS Immediate Boot Segment Program Flash Write Protection
1 = Boot segment can be written
0 = Boot segment is write-protected

BSS<2:0> FBS Immediate Boot Segment Program Flash Code Protection Size
X11 = No Boot program Flash segment

Boot space is 256 Instruction Words (except interrupt vectors)
110 = Standard security; boot program Flash segment ends at 0x0003FE
010 = High security; boot program Flash segment ends at 0x0003FE

Boot space is 768 Instruction Words (except interrupt vectors)
101 = Standard security; boot program Flash segment, ends at 0x0007FE
001 = High security; boot program Flash segment ends at 0x0007FE

Boot space is 1792 Instruction Words (except interrupt vectors)
100 = Standard security; boot program Flash segment ends at 0x000FFE
000 = High security; boot program Flash segment ends at 0x000FFE

GSS<1:0> FGS Immediate General Segment Code-Protect bit
11 = User program memory is not code-protected
10 = Standard security
0x = High security

GWRP FGS Immediate General Segment Write-Protect bit
1 = User program memory is not write-protected
0 = User program memory is write-protected

IESO FOSCSEL Immediate Two-speed Oscillator Start-up Enable bit
1 = Start-up device with FRC, then automatically switch to the    
        user-selected oscillator source when ready
0 = Start-up device with user-selected oscillator source

FNOSC<2:0> FOSCSEL If clock 
switch is 
enabled, 

RTSP 
effect is 
on any 
device 
Reset; 

otherwise, 
Immediate

Initial Oscillator Source Selection bits
111 = Internal Fast RC (FRC) oscillator with postscaler
110 = Internal Fast RC (FRC) oscillator with divide-by-16
101 = LPRC oscillator
100 = Secondary (LP) oscillator
011 = Primary (XT, HS, EC) oscillator with PLL
010 = Primary (XT, HS, EC) oscillator
001 = Internal Fast RC (FRC) oscillator with PLL
000 = FRC oscillator

FCKSM<1:0> FOSC Immediate Clock Switching Mode bits
1x = Clock switching is disabled, Fail-Safe Clock Monitor is disabled
01 = Clock switching is enabled, Fail-Safe Clock Monitor is disabled
00 = Clock switching is enabled, Fail-Safe Clock Monitor is enabled

IOL1WAY FOSC Immediate Peripheral pin select configuration
1 = Allow only one reconfiguration
0 = Allow multiple reconfigurations

OSCIOFNC FOSC Immediate OSC2 Pin Function bit (except in XT and HS modes)
1 = OSC2 is clock output
0 = OSC2 is general purpose digital I/O pin

OSCMD<1:0> FOSC Immediate Primary Oscillator Mode Select bits
11 = Primary oscillator disabled
10 = HS Crystal Oscillator mode
01 = XT Crystal Oscillator mode
00 = EC (External Clock) mode
70265E-page 206 © 2007-2011 Microchip Technology Inc.
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Wm*Wm Multiplicand and Multiplier working register pair for Square instructions � 
{W4 * W4,W5 * W5,W6 * W6,W7 * W7} 

Wm*Wn Multiplicand and Multiplier working register pair for DSP instructions �
{W4 * W5,W4 * W6,W4 * W7,W5 * W6,W5 * W7,W6 * W7}

Wn One of 16 working registers � {W0..W15}

Wnd One of 16 destination working registers � {W0..W15}

Wns One of 16 source working registers � {W0..W15}

WREG W0 (working register used in file register instructions)

Ws Source W register � { Ws, [Ws], [Ws++], [Ws--], [++Ws], [--Ws] }

Wso Source W register � 
{ Wns, [Wns], [Wns++], [Wns--], [++Wns], [--Wns], [Wns+Wb] } 

Wx X data space prefetch address register for DSP instructions 
� {[W8] + = 6, [W8] + = 4, [W8] + = 2, [W8], [W8] - = 6, [W8] - = 4, [W8] - = 2,
     [W9] + = 6, [W9] + = 4, [W9] + = 2, [W9], [W9] - = 6, [W9] - = 4, [W9] - = 2,
     [W9 + W12], none}

Wxd X data space prefetch destination register for DSP instructions � {W4..W7}

Wy Y data space prefetch address register for DSP instructions 
� {[W10] + = 6, [W10] + = 4, [W10] + = 2, [W10], [W10] - = 6, [W10] - = 4, [W10] - = 2,
     [W11] + = 6, [W11] + = 4, [W11] + = 2, [W11], [W11] - = 6, [W11] - = 4, [W11] - = 2,
     [W11 + W12], none}

Wyd Y data space prefetch destination register for DSP instructions � {W4..W7}

TABLE 22-1: SYMBOLS USED IN OPCODE DESCRIPTIONS (CONTINUED)
Field Description
�  2007-2011 Microchip Technology Inc. DS70265E-page 213
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23.2 MPLAB C Compilers for Various 
Device Families

The MPLAB C Compiler code development systems
are complete ANSI C compilers for Microchip�s PIC18,
PIC24 and PIC32 families of microcontrollers and the
dsPIC30 and dsPIC33 families of digital signal control-
lers. These compilers provide powerful integration
capabilities, superior code optimization and ease of
use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

23.3 HI-TECH C for Various Device 
Families

The HI-TECH C Compiler code development systems
are complete ANSI C compilers for Microchip�s PIC
family of microcontrollers and the dsPIC family of digital
signal controllers. These compilers provide powerful
integration capabilities, omniscient code generation
and ease of use.

For easy source level debugging, the compilers provide
symbol information that is optimized to the MPLAB IDE
debugger.

The compilers include a macro assembler, linker, pre-
processor, and one-step driver, and can run on multiple
platforms.

23.4 MPASM Assembler
The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs. 

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intelfi  standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code and COFF files for
debugging.

The MPASM Assembler features include:

� Integration into MPLAB IDE projects
� User-defined macros to streamline 

assembly code
� Conditional assembly for multi-purpose 

source files
� Directives that allow complete control over the 

assembly process

23.5 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler and the
MPLAB C18 C Compiler. It can link relocatable objects
from precompiled libraries, using directives from a
linker script. 

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications. 

The object linker/library features include:

� Efficient linking of single libraries instead of many 
smaller files

� Enhanced code maintainability by grouping 
related modules together

� Flexible creation of libraries with easy module 
listing, replacement, deletion and extraction

23.6 MPLAB Assembler, Linker and 
Librarian for Various Device 
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC devices. MPLAB C Compiler uses
the assembler to produce its object file. The assembler
generates relocatable object files that can then be
archived or linked with other relocatable object files and
archives to create an executable file. Notable features
of the assembler include:

� Support for the entire device instruction set
� Support for fixed-point and floating-point data
� Command line interface
� Rich directive set
� Flexible macro language
� MPLAB IDE compatibility
DS70265E-page 220 �  2007-2011 Microchip Technology Inc.
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TABLE 24-10: DC CHARACTERISTICS: I/O PIN OUTPUT SPECIFICATIONS  

DC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
Operating temperature -40°C � TA � +85°C for Industrial

-40°C � TA � +125°C for Extended

Param
 No. Symbol Characteristic Min Typ Max Units Conditions

VOL Output Low Voltage
DO10 I/O ports � � 0.4 V I OL = 2 mA, VDD = 3.3V
DO16 OSC2/CLKO � � 0.4 V I OL = 2 mA, VDD = 3.3V

VOH Output High Voltage
DO20 I/O ports 2.40 � � V I OH = -2.3 mA, VDD = 3.3V
DO26 OSC2/CLKO 2.41 � � V I OH = -1.3 mA, VDD = 3.3V

TABLE 24-11: ELECTRICAL CHARACTERISTICS: BOR

DC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
Operating temperature -40°C � TA � +85°C for Industrial

-40°C � TA � +125°C for Extended 

Param
No. Symbol Characteristic Min (1) Typ Max (1) Units Conditions

BO10 VBOR BOR Event on VDD transition 
high-to-low

2.40 � 2.55 V V DD

Note 1: Parameters are for design guidance only and are not tested in manufacturing.
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