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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 dsPIC

Core Size 16-Bit

Speed 16 MIPs

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

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

Number of I/O 21

Program Memory Size 32KB (11K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 1K x 16

Voltage - Supply (Vcc/Vdd) 3V ~ 3.6V

Data Converters A/D 8x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 28-SOIC (0.295", 7.50mm Width)

Supplier Device Package 28-SOIC
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RP13⠱⤀/CN13/RB13

RP12⠱⤀/CN14/RB12

RP11⠱⤀/CN15/RB11

RP10⠱⤀/CN16/RB10

VCAP

VSS

RP25⠱⤀/CN19/RC9

RP24⠱⤀/CN20/RC8

RP23⠱⤀/CN17/RC7

RP22⠱⤀/CN18/RC6

SDA1/RP9⠱⤀/CN21/RB9

乯瑥 ㄺ The RPn pins can be used by any remappable peripheral. See Table 1 for the list of available peripherals.
㈺ The metal pad at the bottom of the device is not connected to any pins and is recommended to be connected 

to VSS externally.
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The SAC and SAC.R instructions store either a
truncated (SAC), or rounded (SAC.R) version of the
contents of the target accumulator to data memory via
the X bus, subject to data saturation (see
卥捴楯渀㌀⸶⸳⸲ₓ䐀慴愀⁓瀀慣攀⁗爀楴攠卡瑵牡瑩潮鐀). For
the MAC class of instructions, the accumulator write-
back operation functions in the same manner,
addressing combined MCU (X and Y) data space
though the X bus. For this class of instructions, the data
is always subject to rounding.

3.6.3.2 Data Space Write Saturation
In addition to adder/subtracter saturation, writes to data
space can also be saturated, but without affecting the
contents of the source accumulator. The data space
write saturation logic block accepts a 16-bit,
1.15 fractional value from the round logic block as its
input, together with overflow status from the original
source (accumulator) and the 16-bit round adder.
These inputs are combined and used to select the
appropriate 1.15 fractional value as output to write to
data space memory.

If the SATDW bit in the CORCON register is set, data
(after rounding or truncation) is tested for overflow and
adjusted accordingly:

� For input data greater than 0x007FFF, data 
written to memory is forced to the maximum 
positive 1.15 value, 0x7FFF.

� For input data less than 0xFF8000, data written to 
memory is forced to the maximum negative 
1.15 value, 0x8000.

The MSb of the source (bit 39) is used to determine the
sign of the operand being tested.

If the SATDW bit in the CORCON register is not set, the
input data is always passed through unmodified under
all conditions.

3.6.4 BARREL SHIFTER
The barrel shifter can perform up to 16-bit arithmetic or
logic right shifts, or up to 16-bit left shifts, in a single
cycle. The source can be either of the two DSP
accumulators or the X bus (to support multi-bit shifts of
register or memory data).

The shifter requires a signed binary value to determine
both the magnitude (number of bits) and direction of the
shift operation. A positive value shifts the operand right.
A negative value shifts the operand left. A value of �0�
does not modify the operand.

The barrel shifter is 40 bits wide, thereby obtaining a
40-bit result for DSP shift operations and a 16-bit result
for MCU shift operations. Data from the X bus is
presented to the barrel shifter between Bit Positions 16
and 31 for right shifts, and between Bit Positions 0 and
16 for left shifts.
�⁄  2011-2014 Microchip Technology Inc. DS70000652F-page 47
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刀攀獥琀猀

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD xxxx

AD AM ASAM SAMP DONE 0000

AD PI1 SMPI0 BUFM ALTS 0000

AD CS3 ADCS2 ADCS1 ADCS0 0000

AD � CH123NA1 CH123NA0 CH123SA 0000

AD SA3 CH0SA2 CH0SA1 CH0SA0 0000

AD PCFG<3:0> 0000

AD CSS<3:0> 0000

䰀
乯

䈀䰀䔀‴ⴱ㔀㨀 䅄䌱 刀䔀䝉匀吀䕒⁍䄀倠䘀伀删搀猀偉䌀㌳䙊堀堀⠀䜀倀⽍䌩ㄠ䑅噉䍅匀

椀汥⁎愀洀攀卆刀
䅤搀爀 䉩琀‱㔀 䉩琀‱㐀 䉩琀‱㌀ 䈀椀琠㈀ 䉩琠 䉩琠 䈀椀琠㤀 䈀楴‸ 䈀楴 㜀 䈀椀琀‶

C1BUF0 0300 ADC1 Data Buffer 0

C1BUF1 0302 ADC1 Data Buffer 1

C1BUF2 0304 ADC1 Data Buffer 2

C1BUF3 0306 ADC1 Data Buffer 3

C1BUF4 0308 ADC1 Data Buffer 4

C1BUF5 030A ADC1 Data Buffer 5

C1BUF6 030C ADC1 Data Buffer 6

C1BUF7 030E ADC1 Data Buffer 7

C1BUF8 0310 ADC1 Data Buffer 8

C1BUF9 0312 ADC1 Data Buffer 9

C1BUFA 0314 ADC1 Data Buffer 10

C1BUFB 0316 ADC1 Data Buffer 11

C1BUFC 0318 ADC1 Data Buffer 12

C1BUFD 031A ADC1 Data Buffer 13

C1BUFE 031C ADC1 Data Buffer 14

C1BUFF 031E ADC1 Data Buffer 15

1CON1 0320 ADON � ADSIDL � � � FORM1 FORM0 SSRC2 SSRC1 SSRC0 � SIMS

1CON2 0322 VCFG2 VCFG1 VCFG0 � � CSCNA CHPS1 CHPS0 BUFS � SMPI3 SMPI2 SM

1CON3 0324 ADRC � � SAMC4 SAMC3 SAMC2 SAMC1 SAMC0 ADCS7 ADCS6 ADCS5 ADCS4 AD

1CHS123 0326 � � � � � CH123NB1 CH123NB0 CH123SB � � � �

1CHS0 0328 CH0NB � � CH0SB4 CH0SB3 CH0SB2 CH0SB1 CH0SB0 CH0NA � � CH0SA4 CH0

1PCFGL 032C � � � � � PCFG<10:9> ⠀⤀ � � � � �

1CSSL 0330 � � � � � CSS<10:9> ⠀⤀ � � � � �

攀来湤㨀x = unknown value on Reset, � = unimplemented, read as � 0�. Reset values are shown in hexadecimal.
琀攀 㨀The PCFG<10:9> and CSS<10:9> bits are available in dsPIC33FJ32(GP/MC)101/102 devices only.
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刀攀獥琀猀

SLEEP IDLE BOR POR xxxx⠀⤀

CF � LPOSCEN OSWEN 0300⠀㈀⤀

� � � � 3040

TUN<5:0> 0000

㘀 䈀椀琀‵ 䈀楴‴ 䈀楴 ㌀ 䈀椀琀′ 䈀楴‱ 䈀楴‰䅬氠
刀敳攀琀猀

NVMOP3 NVMOP2 NVMOP1 NVMOP0 0000⠀⤀

EY<7:0> 0000

set.

㘀 䈀椀琀‵ 䈀楴 㐀 䈀楴 ㌀ 䈀楴′ 䈀楴‱ 䈀楴‰䅬氀 
剥猀攀琀猀

SPI1MD � � AD1MD 0000

� � OC2MD OC1MD 0000

� � � � 0000

� CTMUMD � � 0000
吀䄀䈀䰀䔀‴ⴀ㌷㨀 匀夀匀吀䔀䴀⁃伀乔剏䰀 剅䜀䤀匀吀䔀刀⁍䄀倀

䘀楬攠乡洀攀卆刀
䅤搀爀 䉩琀‱㔀 䉩琠㐀 䉩琀‱㌀ 䉩琠ㄲ 䉩琀‱ 䉩琀‱　 䈀椀琠㤀 䈀楴‸ 䈀楴‷ 䈀椀琀‶

RCON 0740 TRAPR IOPUWR � � � � CM VREGS EXTR SWR SWDTEN WDTO

OSCCON 0742 � COSC2 COSC1 COSC0 � NOSC2 NOSC1 NOSC0 CLKLOCK IOLOCK LOCK �

CLKDIV 0744 ROI DOZE2 DOZE1 DOZE0 DOZEN FRCDIV2 FRCDIV1 FRCDIV0 � � � �

OSCTUN 0748 � � � � � � � � � �

䱥来湤㨀 x = unknown value on Reset, � = unimplemented, read as � 0�. Reset values are shown in hexadecimal.
乯琀攀 㨀RCON register Reset values are dependent on the type of Reset. 

㈺ OSCCON register Reset values are dependent on the FOSC Configuration bits and by type of Reset. 

吀䄀䉌䔠㐀ⴀ㌀㠀㨀 一噍⁒䔀䜀䤀協䔀刀⁍䅐

䘀楬攀⁎慭攀 卆刀
䅤搀爀 䉩琠ㄵ 䈀椀琠㐀 䉩琀‱㌀ 䉩琠ㄲ 䉩琀‱ 䉩琀‱　 䉩琀‹ 䈀楴‸ 䈀楴‷ 䈀楴 

NVMCON 0760 WR WREN WRERR � � � � � � ERASE � �

NVMKEY 0766 � � � � � � � � NVMK

䱥来湤㨀 � = unimplemented, read as � 0�. Reset values are shown in hexadecimal.
乯琀攀 㨀Reset value shown is for POR only. Value on other Reset states is dependent on the state of memory write or erase operations at the time of Re

吀䄀䈀䰀䔀‴ⴀ㌹㨀 倀䵄⁒䔀䝉匀吀䕒⁍䄀倀

䘀楬攀⁎慭攀 卆刀
䅤搀爀 䉩琀‱㔀 䉩琀‱㐀 䉩琠ㄳ 䉩琠㈀ 䈀椀琠 䉩琠　 䉩琀‹ 䈀楴‸ 䈀楴‷ 䈀楴 

PMD1 0770 T5MD⠀㈀⤀ T4MD⠀㈀⤀ T3MD T2MD T1MD � PWM1MD ⠀⤀ � I2C1MD � U1MD �

PMD2 0772 � � � � � IC3MD IC2MD IC1MD � � � �

PMD3 0774 � � � � � CMPMD RTCCMD � � � � �

PMD4 0776 � � � � � � � � � � � �

䱥来湤㨀 � = unimplemented, read as � 0�. Reset values are shown in hexadecimal.
乯琀攀 㨀This bit is available in dsPIC33FJXXMC10X devices only.

㈺ These bits are available in dsPIC33FJ32(GP/MC)10X devices only. 













dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
14.1 Output Compare Modes

Configure the Output Compare modes by setting the
appropriate Output Compare Mode bits (OCM<2:0>) in
the Output Compare x Control (OCxCON<2:0>)
register. Table 14-1 lists the different bit settings for the
Output Compare modes. Figure 14-2 illustrates the
output compare operation for various modes. The user

application must disable the associated timer when
writing to the Output Compare Control registers to
avoid malfunctions.

TABLE 14-1: OUTPUT COMPARE x MODES

FIGURE 14-2: OUTPUT COMPARE x OPERATION

Note: See “Output Compare”  in the “dsPIC33/
PIC24 Family Reference Manual”
(DS70209) for OCxR and OCxRS register
restrictions.

OCM<2:0> Mode OCx Pin Initial State OCx Interrupt Generation

000 Module Disabled Controlled by GPIO register —

001 Active-Low One-Shot 0 OCx Rising Edge 

010 Active-High One-Shot 1 OCx Falling Edge

011 Toggle Current output is maintained OCx Rising and Falling Edge

100 Delayed One-Shot 0 OCx Falling Edge

101 Continuous Pulse 0 OCx Falling Edge

110 PWM without Fault Protection 0, if OCxR is zero
1, if OCxR is non-zero

No Interrupt

111 PWM with Fault Protection 0, if OCxR is zero
1, if OCxR is non-zero

OCFA Falling Edge for OC1 to OC4

OCxRS

TMRy

OCxR

Timer is Reset on
DS70000652F-page 178 �¤ 2011-2014 Microchip Technology Inc.
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