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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 Obsolete

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 13

Program Memory Size 16KB (16K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 1K x 8

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

Data Converters A/D 4x10b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 18-SOIC (0.295", 7.50mm Width)

Supplier Device Package 18-SOIC
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乯琀攀 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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= Pins are up to 5V tolerant 
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U-0 U-0 U-0 R/W-0 R/W-0 R-0 R-0 R-0
� � � US EDT ⠀㄀⤀ DL2 DL1 DL0

bit 15 bit 8

R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R/W-0 R/W-0 R/W-0
SATA SATB SATDW ACCSAT IPL3⠀㈀⤀ PSV RND IF

bit 7 bit 0

䱥来渀搀㨀 C = Clearable bit
R = Readable bit W = Writable bit -n = Value at POR �1� = Bit is set
0� = Bit is cleared �x = Bit is unknown U = Unimplemented bit, read as �0�

bit 15-13 唀渀椀洀灬攀洀敮琀攀携 Read as �0�
bit 12 啓㨀 DSP Multiply Unsigned/Signed Control bit

1 = DSP engine multiplies are unsigned 
0 = DSP engine multiplies are signed

bit 11 䕄吀㨀 Early DO Loop Termination Control bit⠀㄀⤀

1 = Terminates executing DO loop at the end of current loop iteration
0 = No effect

bit 10-8 䐀䰀㰲㨰㸺 DO Loop Nesting Level Status bits
111 = 7 DO loops are active
�
�
�
001 = 1 DO loop is active
000 = 0 DO loops are active

bit 7 十吀䄀㨀 ACCA Saturation Enable bit
1 = Accumulator A saturation is enabled
0 = Accumulator A saturation is disabled

bit 6 十呂㨀 ACCB Saturation Enable bit
1 = Accumulator B saturation is enabled
0 = Accumulator B saturation is disabled

bit 5 十呄圀㨀 Data Space Write from DSP Engine Saturation Enable bit
1 = Data space write saturation is enabled
0 = Data space write saturation is disabled

bit 4 䄀䍃十吀㨀 Accumulator Saturation Mode Select bit
1 = 9.31 saturation (super saturation)
0 = 1.31 saturation (normal saturation)

bit 3 䥐䰳㨀 CPU Interrupt Priority Level Status bit 3⠀㈀⤀

1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less

bit 2 偓嘀㨀 Program Space Visibility in Data Space Enable bit
1 = Program space is visible in data space
0 = Program space is not visible in data space

bit 1 刀乄㨀 Rounding Mode Select bit
1 = Biased (conventional) rounding is enabled
0 = Unbiased (convergent) rounding is enabled

bit 0 䥆㨀 Integer or Fractional Multiplier Mode Select bit
1 = Integer mode is enabled for DSP multiply operations
0 = Fractional mode is enabled for DSP multiply operations

乯瑥 ㄀㨀 This bit will always read as �0�.
㈺ The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
DS70000652F-page 42 �⁄  2011-2014 Microchip Technology Inc.
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The dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 ALU is 16 bits
wide, and is capable of addition, subtraction, bit shifts
and logic operations. Unless otherwise mentioned,
arithmetic operations are 2�s complement in nature.
Depending on the operation, the ALU can affect the
values of the Carry (C), Zero (Z), Negative (N), Over-
flow (OV) and Digit Carry (DC) Status bits in the SR
register. The C and DC Status bits operate as Borrow
and Digit Borrow bits, respectively, for subtraction
operations. 

The ALU can perform 8-bit or 16-bit operations,
depending on the mode of the instruction that is used.
Data for the ALU operation can come from the W
register array or data memory, depending on the
addressing mode of the instruction. Likewise, output
data from the ALU can be written to the W register array
or a data memory location.

Refer to the “16-Bit MCU and DSC Programmer’s
Reference Manual” (DS70157) for information on the
SR bits affected by each instruction.

The dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 CPU incorporates
hardware support for both multiplication and division.
This includes a dedicated hardware multiplier and
support hardware for 16-bit-divisor division. 

3.5.1 MULTIPLIER
Using the high-speed, 17-bit x 17-bit multiplier of the
DSP engine, the ALU supports unsigned, signed or
mixed-sign operation in several MCU multiplication
modes:

� 16-bit x 16-bit signed
� 16-bit x 16-bit unsigned
� 16-bit signed x 5-bit (literal) unsigned
� 16-bit unsigned x 16-bit unsigned
� 16-bit unsigned x 5-bit (literal) unsigned
� 16-bit unsigned x 16-bit signed
� 8-bit unsigned x 8-bit unsigned 

3.5.2 DIVIDER
The divide block supports 32-bit/16-bit and 16-bit/16-bit
signed and unsigned integer divide operations with the
following data sizes:

� 32-bit signed/16-bit signed divide
� 32-bit unsigned/16-bit unsigned divide
� 16-bit signed/16-bit signed divide
� 16-bit unsigned/16-bit unsigned divide

The quotient for all divide instructions ends up in W0
and the remainder in W1. The 16-bit signed and
unsigned DIV instructions can specify any W register
for both the 16-bit divisor (Wn) and any W register
(aligned) pair (W(m + 1):Wm) for the 32-bit dividend.

The divide algorithm takes one cycle per bit of divisor,
so both 32-bit/16-bit and 16-bit/16-bit instructions take
the same number of cycles to execute.

㌮㘀 䐀卐⁅湧椀湥
The DSP engine consists of a high-speed,
17-bit x 17-bit multiplier, a barrel shifter and a 40-bit
adder/subtracter (with two target accumulators, round
and saturation logic).

The dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 is a single-cycle
instruction flow architecture; therefore, concurrent
operation of the DSP engine with MCU instruction flow
is not possible. However, some MCU ALU and DSP
engine resources can be used concurrently by the
same instruction (e.g., ED, EDAC).

The DSP engine can also perform inherent accumulator-
to-accumulator operations that require no additional
data. These instructions are ADD, SUB and NEG.

The DSP engine has options selected through bits in
the CPU Core Control register (CORCON), as listed
below:

� Fractional or Integer DSP Multiply (IF)
� Signed or Unsigned DSP Multiply (US)
� Conventional or Convergent Rounding (RND)
� Automatic Saturation On/Off for ACCA (SATA)
� Automatic Saturation On/Off for ACCB (SATB)
� Automatic Saturation On/Off for Writes to Data 

Memory (SATDW)
� Accumulator Saturation mode Selection (ACCSAT)

A block diagram of the DSP engine is shown in
Figure 3-3.

吀䅂䱅″ⴀㄺ 䑓倠䥎協剕䍔䥏乓 
单䵍䅒夀

䥮獴爀甀捴楯渀
䄀氀来戀爀慩挠
佰攀爀慴椀漀渀

䄀䍃⁗爀楴攀 
䉡挀欀

CLR A = 0 Yes
ED A = (x � y)2 No
EDAC A = A + (x � y)2 No
MAC A = A + (x * y) Yes
MAC A = A + x2 No
MOVSAC No change in A Yes
MPY A = x * y No
MPY A = x 2 No
MPY.N A = � x * y No
MSC A = A � x * y Yes
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3.6.1 MULTIPLIER
The 17-bit x 17-bit multiplier is capable of signed or
unsigned operation and can multiplex its output using a
scaler to support either 1.31 fractional (Q31) or 32-bit
integer results. Unsigned operands are zero-extended
into the 17th bit of the multiplier input value. Signed
operands are sign-extended into the 17th bit of the
multiplier input value. The output of the 17-bit x 17-bit
multiplier/scaler is a 33-bit value that is sign-extended
to 40 bits. Integer data is inherently represented as a
signed 2�s complement value, where the Most Signifi-
cant bit (MSb) is defined as a sign bit. The range of an
N-bit 2�s complement integer is -2N-1 to 2N-1 � 1.

� For a 16-bit integer, the data range is -32768 
(0x8000) to 32767 (0x7FFF) including 0.

� For a 32-bit integer, the data range is 
-2,147,483,648 (0x8000 0000) to 2,147,483,647 
(0x7FFF FFFF).

When the multiplier is configured for fractional
multiplication, the data is represented as a 2�s
complement fraction, where the MSb is defined as a sign
bit and the radix point is implied to lie just after the sign bit
(QX format). The range of an N-bit 2�s complement
fraction with this implied radix point is -1.0 to (1 � 2 1-N).
For a 16-bit fraction, the Q15 data range is -1.0 (0x8000)
to 0.999969482 (0x7FFF) including 0 and has a precision
of 3.01518x10-5. In Fractional mode, the 16 x 16 multiply
operation generates a 1.31 product that has a precision
of 4.65661 x 10-10. 

The same multiplier is used to support the MCU
multiply instructions, which include integer 16-bit
signed, unsigned and mixed sign multiply operations.

The MUL instruction can be directed to use byte or
word-sized operands. Byte operands will direct a 16-bit
result and word operands will direct a 32-bit result to
the specified register(s) in the W array.

3.6.2 DATA ACCUMULATORS AND 
ADDER/SUBTRACTER

The data accumulator consists of a 40-bit adder/
subtracter with automatic sign extension logic. It
can select one of two accumulators (A or B) as its
pre-accumulation source and post-accumulation
destination. For the ADD and LAC instructions, the data
to be accumulated or loaded can be optionally scaled
using the barrel shifter prior to accumulation.

3.6.2.1 Adder/Subtracter, Overflow and 
Saturation

The adder/subtracter is a 40-bit adder with an optional
zero input into one side and either true or complement
data into the other input.

� In the case of addition, the Carry/Borrow input is 
active-high and the other input is true data (not 
complemented).

� In the case of subtraction, the Carry/Borrow input 
is active-low and the other input is complemented.

The adder/subtracter generates Overflow Status bits,
SA/SB and OA/OB, which are latched and reflected in
the STATUS Register:

� Overflow from bit 39: this is a catastrophic 
overflow in which the sign of the accumulator is 
destroyed.

� Overflow into guard bits 32 through 39: this is a 
recoverable overflow. This bit is set whenever all 
the guard bits are not identical to each other.

The adder has an additional saturation block that controls
accumulator data saturation, if selected. It uses the result
of the adder, the Overflow Status bits described
previously, and the SAT<A:B> (CORCON<7:6>) and
ACCSAT (CORCON<4>) mode control bits to determine
when and to what value, to saturate.

Six STATUS Register bits support saturation and
overflow:

� OA: ACCA overflowed into guard bits 
� OB: ACCB overflowed into guard bits
� SA: ACCA saturated (bit 31 overflow and 

saturation)
or

ACCA overflowed into guard bits and 
saturated (bit 39 overflow and saturation)

� SB: ACCB saturated (bit 31 overflow and 
saturation)

or
ACCB overflowed into guard bits and 
saturated (bit 39 overflow and saturation)

� OAB: Logical OR of OA and OB
� SAB: Logical OR of SA and SB

The OA and OB bits are modified each time data
passes through the adder/subtracter. When set, they
indicate that the most recent operation has overflowed
into the accumulator guard bits (bits 32 through 39).
The OA and OB bits can also optionally generate an
arithmetic warning trap when OA and OB are set and
the corresponding Overflow Trap Flag Enable bits
(OVATE, OVBTE) in the INTCON1 register are set
(refer to 卥捴椀漀渀 㜀⸰ₓ䤀湴敲牵瀀琀⁃潮瑲潬氀敲鐀). This
allows the user application to take immediate action; for
example, to correct system gain. 
�⁄  2011-2014 Microchip Technology Inc. DS70000652F-page 45
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䈀楴‵ 䈀楴‴ 䈀楴 ㌀ 䈀楴′ 䈀楴‱ 䈀楴‰䅬氠
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
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 �
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剅䝉匀吀䕒‷ⴶ㨀 䥆匱㨀 䥎呅剒啐吠䙌䅇⁓吀䅔啓⁒䕇䥓吀䕒‱

U-0 U-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0
� � INT2IF T5IF ⠀㄀⤀ T4IF⠀㄀⤀ � � �

bit 15 bit 8

U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
� � � INT1IF CNIF CMIF MI2C1IF SI2C1IF

bit 7 bit 0

䱥来渀搀㨀

R = Readable bit W = Writable bit U = Unimplemented bit, read as �0�
-n = Value at POR �1� = Bit is set �0� = Bit is cleared x = Bit is unknown

bit 15-14 唀渀椀洀灬攀洀敮琀攀携 Read as �0�
bit 13 䥎吲䥆㨀 External Interrupt 2 Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 12 吵䤀䘀㨀 Timer5 Interrupt Flag Status bit⠀㄀⤀

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 11 吴䤀䘀㨀 Timer4 Interrupt Flag Status bit⠀㄀⤀

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 10-5 唀渀椀洀灬攀洀敮琀攀携 Read as �0�
bit 4 䥎吱䥆㨀 External Interrupt 1 Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 3 䍎䤀䘀㨀 Input Change Notification Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 2 䍍䤀䘀㨀 Comparator Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 1 䵉㈀䌀ㅉ䘺 I2C1 Master Events Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 0 卉㉃ㅉ䘺 I2C1 Slave Events Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

乯瑥 ㄀㨀 These bits are available in dsPIC33FJ32(GP/MC)10X devices only.
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敲

㄰⸀㜀 倀敲楰桥爀愀氠偩渠卥氀散琠剥杩猀琀敲猀

The dsPIC33FJ16(GP/MC)101/102 and
dsPIC33FJ32(GP/MC)101/102/104 family of devices
implements up to 23 registers for remappable
peripheral configuration.

乯瑥㨀 Input and output register values can only
be changed if IOLOCK (OSCCON<6>) = 0.
See 卥捴楯渀 ㄰⸴⸳⸱ₓ䌀潮瑲潬 刀攀杩獴
䱯捫鐀 for a specific command sequence.

剅䝉匀吀䕒‱〭ㄺ 剐䤀乒〺⁐䔀剉偈䔀剁䰠倀䤀丠匀䔀䱅䍔⁉乐唀吠剅䜀䤀協䔀刀‰

U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
� � � INT1R4 INT1R3 INT1R2 INT1R1 INT1R0

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
� � � � � � � �

bit 7 bit 0

䱥来渀搀㨀

R = Readable bit W = Writable bit U = Unimplemented bit, read as �0�
-n = Value at POR �1� = Bit is set �0� = Bit is cleared x = Bit is unknown

bit 15-13 唀渀椀洀灬攀洀敮琀攀携 Read as �0� 
bit 12-8 䥎吱刼㐀㨀〾㨀 Assign External Interrupt 1 (INTR1) to the Corresponding RPn Pin bits

11111 = Input tied to VSS
11110 = Reserved
⸀
⸀
⸀
11010 = Reserved 
11001 = Input tied to RP25
⸀
⸀
⸀
00001 = Input tied to RP1
00000 = Input tied to RP0

bit 7-0 唀渀椀洀灬攀洀敮琀攀携 Read as �0� 
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Set TxIF

Equal Comparator

PRx PRy

Reset

䱓戀䵓戀

乯瑥 ㄺ The 32-bit timer control bit, T32, must be set for 32-bit timer/counter operation. All control bits are 
respective to the TxCON register.

㈺ The ADC event trigger is available only on Timer2/3.
㌺ Timer4/5 is available in dsPIC33FJ32(GP/MC)10X devices only.
㐺 Where �x� or �y� is present, x = 2 or 4; y = 3 or 5.

Data Bus<15:0>

TMRxHLD

Read TMRx/TMRy

Write TMRx/TMRy
16

16

16

Q

Q D

CK

TGATE

0

1

TON
TCKPS<1:0>

2

TCY

TCS

1x

01

TGATE

00

TxCK

ADC Event Trigger⠲⤀

Gate
Sync

Prescaler
1, 8, 64, 256

SyncTMRx TMRy

16

To CTMU Filter
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剅䝉匀吀䕒′〭㈺ 䍍砀䌀低㨀 䍏䵐䅒䄀吀伀删砠䍏乔剏䰠剅䜀䤀協䔀刀

R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 R/W-0 R/W-0
CON COE CPOL � � � CEVT COUT

bit 15 bit 8

R/W-0 R/W-0 U-0 R/W-0 U-0 U-0 R/W-0 R/W-0
EVPOL1 EVPOL0 � CREF � � CCH1 CCH0

bit 7 bit 0

䱥来渀搀㨀

R = Readable bit W = Writable bit U = Unimplemented bit, read as �0�
-n = Value at POR �1� = Bit is set �0� = Bit is cleared x = Bit is unknown

bit 15 䍏一㨀 Comparator x Enable bit
1 = Comparator x is enabled
0 = Comparator x is disabled

bit 14 䍏䔀㨀 Comparator x Output Enable bit
1 = Comparator output is present on the CxOUT pin
0 = Comparator output is internal only

bit 13 䍐伀䰀㨀 Comparator x Output Polarity Select bit
1 = Comparator x output is inverted
0 = Comparator x output is not inverted

bit 12-10 唀渀椀洀灬攀洀敮琀攀携 Read as �0�
bit 9 䍅嘀吀㨀 Comparator x Event bit

1 = Comparator x event according to EVPOL<1:0> settings occurred; disables future triggers and
interrupts until the bit is cleared

0 = Comparator x event did not occur
bit 8 䍏唀吀㨀 Comparator x Output bit

When CPOL = 0 (non-inverted polarity):
1 = VIN+ > VIN-
0 = VIN+ < VIN-
When CPOL = 1 (inverted polarity):
1 = VIN+ < VIN-
0 = VIN+ > VIN-

bit 7-6 䕖偏䰀㰀ㄺ　㸀㨀 Trigger/Event/Interrupt Polarity Select bits
11 = Trigger/event/interrupt is generated on any change of the comparator output (while CEVT = 0)
10 = Trigger/event/interrupt is generated only on high-to-low transition of the polarity selected

comparator output (while CEVT = 0)
If CPOL = 1 (inverted polarity):
Low-to-high transition of the comparator output.
If CPOL = 0 (non-inverted polarity):
High-to-low transition of the comparator output.
01 = Trigger/event/interrupt is generated only on low-to-high transition of the polarity selected

comparator output (while CEVT = 0)
If CPOL = 1 (inverted polarity):
High-to-low transition of the comparator output.
If CPOL = 0 (non-inverted polarity):
Low-to-high transition of the comparator output.
00 = Trigger/event/interrupt generation is disabled

bit 5 唀渀椀洀灬攀洀敮琀攀携 Read as �0�
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吀䔀刀
刀䔀䜀䤀匀吀䔀刀 ㈀　ⴀ㌀㨀 䍍砀䴀匀䬀匀刀䌀㨀 䌀伀䵐䅒䅔佒⁸⁍䄀匀䬀⁓伀啒䍅⁓䔀䰀䔀䍔⁒䔀䝉匀

U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 RW-0
� � � � SELSRCC3 SELSRCC2 SELSRCC1 SELSRCC0

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SELSRCB3 SELSRCB2 SELSRCB1 SELSRCB0 SELSRCA3 SELSRCA2 SELSRCA1 SELSRCA0

bit 7 bit 0

䱥来渀搀㨀

R = Readable bit W = Writable bit U = Unimplemented bit, read as �0�
-n = Value at POR �1� = Bit is set �0� = Bit is cleared x = Bit is unknown

bit 15-12 唀渀業瀀氀敭敮瑥携 Read as �0�
bit 11-8 卅䱓剃䌼㌀㨀　㸀㨠Mask C Input Select bits

1111 = Reserved
1110 = Reserved
1101 = Reserved
1100 = Reserved
1011 = Reserved
1010 = Reserved
1001 = Reserved
1000 = Reserved
0111 = Reserved
0110 = Reserved
0101 = PWM1H3
0100 = PWM1L3
0011 = PWM1H2
0010 = PWM1L2
0001 = PWM1H1
0000 = PWM1L1

bit 7-4 卅䱓剃䈼㌀㨀　㸀㨠Mask B Input Select bits
1111 = Reserved
1110 = Reserved
1101 = Reserved
1100 = Reserved
1011 = Reserved
1010 = Reserved
1001 = Reserved
1000 = Reserved
0111 = Reserved
0110 = Reserved
0101 = PWM1H3
0100 = PWM1L3
0011 = PWM1H2
0010 = PWM1L2
0001 = PWM1H1
0000 = PWM1L1
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剅䝉匀吀䕒′㈭ㄺ 䍔䵕䍏一㄀㨀 䍔䵕⁃低呒佌⁒䔀䝉協䔀刀‱

R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CTMUEN � CTMUSIDL TGEN ⠀㄀⤀ EDGEN EDGSEQEN IDISSEN⠀㈀⤀ CTTRIG

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
� � � � � � � �

bit 7 bit 0

䱥来渀搀㨀

R = Readable bit W = Writable bit U = Unimplemented bit, read as �0�
-n = Value at POR �1� = Bit is set �0� = Bit is cleared x = Bit is unknown

bit 15 䍔䴀唀䕎㨠CTMU Enable bit
1 = Module is enabled
0 = Module is disabled

bit 14 啮業灬攀洀攀渀瑥搀㨀 Read as �0�
bit 13 䍔䴀唀卉䑌㨀 CTMU Stop in Idle Mode bit

1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode

bit 12 呇䔀一㨀 Time Generation Enable bit⠀㄀⤀ 
1 = Enables edge delay generation
0 = Disables edge delay generation

bit 11 䕄䝅为  Edge Enable bit
1 = Edges are not blocked
0 = Edges are blocked

bit 10 䕄䝓䕑䕎㨀  Edge Sequence Enable bit
1 = Edge 1 event must occur before Edge 2 event can occur
0 = No edge sequence is needed

bit 9 䤀䐀䥓卅为 Analog Current Source Control bit⠀㈀⤀ 
1 = Analog current source output is grounded
0 = Analog current source output is not grounded

bit 8 䍔呒䥇㨠 CTMU Trigger Control bit 
1 = Trigger output is enabled
0 = Trigger output is disabled

bit 7-0 啮業灬攀洀攀渀瑥搀㨀 Read as �0�

乯瑥 ㄀㨀 If TGEN = 1, the peripheral inputs and outputs must be configured to an available RPn pin. For more 
information, see 卥捴椀漀渀 ㄀〮㐠錀倀攀爀椀灨敲愀氠偩渠卥汥捴 ⡐偓⦔.

㈺ The ADC module S&H capacitor is not automatically discharged between sample/conversion cycles. 
Software using the ADC as part of a capacitance measurement must discharge the ADC capacitor before 
conducting the measurement. The IDISSEN bit, when set to �1�, performs this function. The ADC must be 
sampling while the IDISSEN bit is active to connect the discharge sink to the capacitor array.
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SSX

SCKX
(CKP = 0)

SCKX
(CKP = 1)

SDOX

SP50

SP40

SP41

SP30,SP31 SP51

SP35

MSb LSbBit 14 - - - - - -1

Bit 14 - - - -1 LSb In

SP52

SP73SP72

SP72SP73SP70

乯琀攀㨠Refer to Figure 26-1 for load conditions.

SDIX MSb In
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SSx

SCKx
(CKP = 0)

SCKx
(CKP = 1)

SDOx

SP60

SDIx

SP30,SP31

MSb Bit 14 - - - - - -1 LSb

SP51

MSb In Bit 14 - - - -1 LSb In

SP35

SP52

SP52

SP73SP72

SP72SP73SP70

SP40

SP41

乯琀攀㨠Refer to Figure 26-1 for load conditions.

SP50
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䙉䝕剅 ㈶ⴲ㠀㨀 䤀㉃砠䉕匀⁄䅔䄠吀䤀䵉乇 䍈䄀剁䍔䕒䥓呉䍓 䵁匀呅刀⁍佄䔀⤀† 

SCLx

SDAx

Start
Condition

Stop
Condition

IM30

乯瑥㨠Refer to Figure 26-1 for load conditions.

IM31

IM33

IM34

IM11
IM10 IM33

IM11
IM10

IM20

IM26
IM25

IM40 IM40 IM45

IM21

SCLx

SDAx
In

SDAx
Out

乯瑥㨠Refer to Figure 26-1 for load conditions.
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剥癩獩漀渀 䔠⡓数琀攀洀戀敲′〱㈩
This revision includes updates to the values in
卥捴楯渀 ㈀㘀⸀〠鍅氀散瑲椀挀愀氠䌀栀慲愀挀瑥爀椀獴楣猀鐀 and
updated packaging diagrams in 卥捴楯渀 ㈀㠀⸀　
錀倀慣歡杩湧⁉渀景牭愀琀楯溔. There are minor text edits
throughout the document.

剥癩獩漀渀 䘠⡊慮畡特′〱㐩

This revision adds the High-Temperature Electrical
Characteristics chapter and updated packaging
diagrams in 卥挀琀楯渀 ㈀㠮　ₓ偡捫慧楮朠䤀渀景爀洀愀琀楯渀鐀.
There are minor text edits throughout the document.
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