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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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dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
FIGURE 2-1: RECOMMENDED 
MINIMUM CONNECTION 

2.2.1 TANK CAPACITORS
On boards with power traces running longer than six
inches in length, it is suggested to use a tank capacitor
for integrated circuits including DSCs to supply a local
power source. The value of the tank capacitor should
be determined based on the trace resistance that con-
nects the power supply source to the device, and the
maximum current drawn by the device in the applica-
tion. In other words, select the tank capacitor so that it
meets the acceptable voltage sag at the device. Typical
values range from 4.7 µF to 47 µF.

2.3 CPU Logic Filter Capacitor 
Connection (VCAP)

A low-ESR (< 5 Ohms) capacitor is required on the
VCAP pin, which is used to stabilize the voltage
regulator output voltage. The VCAP pin must not be
connected to VDD, and must have a capacitor between
4.7 µF and 10 µF, preferably surface mount connected
within one-eights inch of the VCAP pin connected to
ground. The type can be ceramic or tantalum. Refer to
Section 30.0 “Electrical Characteristics” for
additional information.

The placement of this capacitor should be close to the
VCAP. It is recommended that the trace length not
exceed one-quarter inch (6 mm). Refer to Section 27.2
“On-Chip Voltage Regulator” for details.

2.4 Master Clear (MCLR) Pin
The MCLR pin provides for two specific device
functions: 

• Device Reset
• Device programming and debugging 

During device programming and debugging, the
resistance and capacitance that can be added to the
pin must be considered. Device programmers and
debuggers drive the MCLR pin. Consequently,
specific voltage levels (VIH and VIL) and fast signal
transitions must not be adversely affected. Therefore,
specific values of R and C will need to be adjusted
based on the application and PCB requirements.

For example, as shown in Figure 2-2, it is
recommended that the capacitor C, be isolated from
the MCLR pin during programming and debugging
operations.

Place the components shown in Figure 2-2 within
one-quarter inch (6 mm) from the MCLR pin.

FIGURE 2-2: EXAMPLE OF MCLR PIN 
CONNECTIONS
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Note 1: As an option, instead of a hard-wired connection, an
inductor (L1) can be substituted between VDD and
AVDD to improve ADC noise rejection. The inductor
impedance should be less than 1Ω and the inductor
capacity greater than 10 mA.

Where:
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-----------------------=

L 1
2πf C( )

---------------------⎝ ⎠
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=

(i.e., ADC conversion rate/2)

Note 1: R ≤ 10 kΩ is recommended. A suggested
starting value is 10 kΩ. Ensure that the MCLR
pin VIH and VIL specifications are met.

2: R1 ≤ 470Ω will limit any current flowing into
MCLR from the external capacitor C, in the
event of MCLR pin breakdown, due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR pin
VIH and VIL specifications are met.
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PX02/X04

TA 3FJ64GP202/802 AND 

F Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

PM CS1P BEP WRSP RDSP 0000

PM M<3:0> WAITE<1:0> 0000

PM 0000

PM 0000

PM 0000

PM 0000

PM 0000

PM — — PTEN<1:0> 0000

PM OB3E OB2E OB1E OB0E 008F

Le

TA 3FJ64GP204/804 AND 

F Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

PM CS1P BEP WRSP RDSP 0000

PM M<3:0> WAITE<1:0> 0000

PM 0000

PM 0000

PM 0000

PM 0000

PM 0000

PM 0000

PM OB3E OB2E OB1E OB0E 008F

Le
BLE 4-24: PARALLEL MASTER/SLAVE PORT REGISTER MAP FOR dsPIC33FJ128GP202/802, dsPIC3
dsPIC33FJ32GP302

ile 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

CON 0600 PMPEN — PSIDL ADRMUX<1:0> PTBEEN PTWREN PTRDEN CSF1 CSF0 ALP —

MODE 0602 BUSY IRQM<1:0> INCM<1:0> MODE16 MODE<1:0> WAITB<1:0> WAIT

ADDR
0604

ADDR15 CS1 ADDR<13:0>

DOUT1 Parallel Port Data Out Register 1 (Buffers 0 and 1)

DOUT2 0606 Parallel Port Data Out Register 2 (Buffers 2 and 3)

DIN1 0608 Parallel Port Data In Register 1 (Buffers 0 and 1)

PDIN2 060A Parallel Port Data In Register 2 (Buffers 2 and 3)

AEN 060C — PTEN14 — — — — — — — — — —

STAT 060E IBF IBOV — — IB3F IB2F IB1F IB0F OBE OBUF — —

gend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

BLE 4-25: PARALLEL MASTER/SLAVE PORT REGISTER MAP FOR dsPIC33FJ128GP204/804, dsPIC3
dsPIC33FJ32GP304

ile 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

CON 0600 PMPEN — PSIDL ADRMUX<1:0> PTBEEN PTWREN PTRDEN CSF1 CSF0 ALP —

MODE 0602 BUSY IRQM<1:0> INCM<1:0> MODE16 MODE<1:0> WAITB<1:0> WAIT

ADDR
0604

ADDR15 CS1 ADDR<13:0>

DOUT1 Parallel Port Data Out Register 1 (Buffers 0 and 1)

DOUT2 0606 Parallel Port Data Out Register 2 (Buffers 2 and 3)

DIN1 0608 Parallel Port Data In Register 1 (Buffers 0 and 1)

PDIN2 060A Parallel Port Data In Register 2 (Buffers 2 and 3)

AEN 060C — PTEN14 — — — PTEN<10:0>

STAT 060E IBF IBOV — — IB3F IB2F IB1F IB0F OBE OBUF — —

gend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.



dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
 

REGISTER 7-6: IFS1: INTERRUPT FLAG STATUS REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
U2TXIF U2RXIF INT2IF T5IF T4IF OC4IF OC3IF DMA2IF

bit 15 bit 8

R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IC8IF IC7IF — INT1IF CNIF CMIF MI2C1IF SI2C1IF

bit 7 bit 0

Legend:
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 U2TXIF: UART2 Transmitter Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 14 U2RXIF: UART2 Receiver Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 13 INT2IF: External Interrupt 2 Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 12 T5IF: Timer5 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 11 T4IF: Timer4 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 10 OC4IF: Output Compare Channel 4 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 9 OC3IF: Output Compare Channel 3 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 8 DMA2IF: DMA Channel 2 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 7 IC8IF: Input Capture Channel 8 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 6 IC7IF: Input Capture Channel 7 Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 5 Unimplemented: Read as ‘0’
bit 4 INT1IF: External Interrupt 1 Flag Status bit

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

bit 3 CNIF: Input Change Notification Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
DS70292G-page 98 © 2007-2012 Microchip Technology Inc.



dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
     

REGISTER 7-13: IEC3: INTERRUPT ENABLE CONTROL REGISTER 3

U-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0
— RTCIE DMA5IE DCIIE DCIEIE — — —

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
— — — — — — — —

bit 7 bit 0

Legend:
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 Unimplemented: Read as ‘0’
bit 14 RTCIE: Real-Time Clock and Calendar Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 13 DMA5IE: DMA Channel 5 Data Transfer Complete Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 12 DCIIE: DCI Event Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 11 DCIEIE: DCI Error Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 10-0 Unimplemented: Read as ‘0’
DS70292G-page 108 © 2007-2012 Microchip Technology Inc.



dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
REGISTER 7-30: IPC19: INTERRUPT PRIORITY CONTROL REGISTER 19

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0
— DAC1LIP<2:0>(1) — DAC1RIP<2:0>(1)

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
— — — — — — — —

bit 7 bit 0

Legend:
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 Unimplemented: Read as ‘0’
bit 14-12 DAC1LIP<2:0>: DAC Left Channel Interrupt Flag Status bit(1)

111 = Interrupt is priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 11 Unimplemented: Read as ‘0’
bit 10-8 DAC1RIP<2:0>: DAC Right Channel Interrupt Flag Status bit(1)

111 = Interrupt is priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 7-0 Unimplemented: Read as ‘0’

Note 1: Interrupts are disabled on devices without Audio DAC modules.
© 2007-2012 Microchip Technology Inc. DS70292G-page 125



dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
11.6 Peripheral Pin Select
Peripheral pin select configuration enables peripheral
set selection and placement on a wide range of I/O
pins. By increasing the pinout options available on a
particular device, programmers can better tailor the
microcontroller to their entire application, rather than
trimming the application to fit the device.

The peripheral pin select configuration feature
operates over a fixed subset of digital I/O pins.
Programmers can independently map the input and/or
output of most digital peripherals to any one of these
I/O pins. Peripheral pin select is performed in
software, and generally does not require the device to
be reprogrammed. Hardware safeguards are included
that prevent accidental or spurious changes to the
peripheral mapping, once it has been established.

11.6.1 AVAILABLE PINS
The peripheral pin select feature is used with a range
of up to 26 pins. The number of available pins depends
on the particular device and its pin count. Pins that
support the peripheral pin select feature include the
designation “RPn” in their full pin designation, where
“RP” designates a remappable peripheral and “n” is the
remappable pin number. 

11.6.2 CONTROLLING PERIPHERAL PIN 
SELECT

Peripheral pin select features are controlled through
two sets of special function registers: one to map
peripheral inputs, and one to map outputs. Because
they are separately controlled, a particular peripheral’s
input and output (if the peripheral has both) can be
placed on any selectable function pin without
constraint.

The association of a peripheral to a peripheral select-
able pin is handled in two different ways, depending on
whether an input or output is being mapped.

11.6.2.1 Input Mapping
The inputs of the peripheral pin select options are
mapped on the basis of the peripheral. A control
register associated with a peripheral dictates the pin it
is mapped to. The RPINRx registers are used to
configure peripheral input mapping (see Register 11-1
through Register 11-16). Each register contains sets of
5-bit fields, with each set associated with one of the
remappable peripherals. Programming a given
peripheral’s bit field with an appropriate 5-bit value
maps the RPn pin with that value to that peripheral.
For any given device, the valid range of values for any
bit field corresponds to the maximum number of
peripheral pin selections supported by the device. 

Figure 11-2 illustrates remappable pin selection for
U1RX input.

FIGURE 11-2: REMAPPABLE MUX 
INPUT FOR U1RX

Note: For input mapping only, the Peripheral Pin
Select (PPS) functionality does not have
priority over the TRISx settings. Therefore,
when configuring the RPx pin for input, the
corresponding bit in the TRISx register
must also be configured for input (i.e., set
to ‘1’).

RP0

RP1

RP2

RP 25

0

25

1

2

U1RX input

U1RXR<4:0>

to peripheral
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dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
11.9 Peripheral Pin Select Registers
The dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/
X04, and dsPIC33FJ128GPX02/X04 family of devices
implement 33 registers for remappable peripheral
configuration:

• 16 Input Remappable Peripheral Registers:
- RPINR0-RPINR1, RPINR3-RPINR4, 

RPINR7, RPINR10-RPINR11 and 
PRINR18-RPINR26

• 13 Output Remappable Peripheral Registers:
- RPOR0-RPOR12

Note: Input and Output Register values can only
be changed if the IOLOCK bit
(OSCCON<6>) is set to ‘0’. See
Section 11.6.3.1 “Control Register
Lock” for a specific command sequence.

REGISTER 11-1: RPINR0: PERIPHERAL PIN SELECT INPUT REGISTER 0

U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — INT1R<4:0>

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
— — — — — — — —

bit 7 bit 0

Legend:
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 Unimplemented: Read as ‘0’ 
bit 12-8 INT1R<4:0>: Assign External Interrupt 1 (INTR1) to the corresponding RPn pin

11111 = Input tied to VSS
11001 = Input tied to RP25
•
•
•
00001 = Input tied to RP1
00000 = Input tied to RP0

bit 7-0 Unimplemented: Read as ‘0’ 
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dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
REGISTER 17-3: I2CxMSK: I2Cx SLAVE MODE ADDRESS MASK REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0
— — — — — — AMSK9 AMSK8

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
AMSK7 AMSK6 AMSK5 AMSK4 AMSK3 AMSK2 AMSK1 AMSK0

bit 7 bit 0

Legend:
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 15-10 Unimplemented: Read as ‘0’
bit 9-0 AMSKx: Mask for Address Bit x Select bit

1 = Enable masking for bit x of incoming message address; bit match not required in this position
0 = Disable masking for bit x; bit match required in this position
DS70292G-page 220 © 2007-2012 Microchip Technology Inc.



dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
REGISTER 19-16: CiRXFnSID: ECAN™ ACCEPTANCE FILTER STANDARD IDENTIFIER REGISTER 
n (n = 0-15)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID10 SID9 SID8 SID7 SID6 SID5 SID4 SID3

bit 15 bit 8

R/W-x R/W-x R/W-x U-0 R/W-x U-0 R/W-x R/W-x
SID2 SID1 SID0 — EXIDE — EID17 EID16

bit 7 bit 0

Legend: C = Writable bit, but only ‘0’ can be written to clear the bit
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 15-5 SID<10:0>: Standard Identifier bits
1 = Message address bit SIDx must be ‘1’ to match filter
0 = Message address bit SIDx must be ‘0’ to match filter

bit 4 Unimplemented: Read as ‘0’
bit 3 EXIDE: Extended Identifier Enable bit

If MIDE = 1:
1 = Match only messages with extended identifier addresses
0 = Match only messages with standard identifier addresses

If MIDE = 0:
Ignore EXIDE bit.

bit 2 Unimplemented: Read as ‘0’
bit 1-0 EID<17:16>: Extended Identifier bits

1 = Message address bit EIDx must be ‘1’ to match filter
0 = Message address bit EIDx must be ‘0’ to match filter
DS70292G-page 244 © 2007-2012 Microchip Technology Inc.



dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
BUFFER 19-5: ECAN™ MESSAGE BUFFER WORD 4
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

Byte 3
bit 15 bit 8

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 2

bit 7 bit 0
Legend:
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 15-8 Byte 3<15:8>: ECAN™ Message Byte 3
bit 7-0 Byte 2<7:0>: ECAN Message Byte 2

BUFFER 19-6: ECAN™ MESSAGE BUFFER WORD 5
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

Byte 5
bit 15 bit 8

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 4

bit 7 bit 0
Legend:
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 15-8 Byte 5<15:8>: ECAN™ Message Byte 5
bit 7-0 Byte 4<7:0>: ECAN Message Byte 4
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dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
FIGURE 21-2: ADC1 MODULE BLOCK DIAGRAM FOR dsPIC33FJ32GP302, 
dsPIC33FJ64GP202/802 AND dsPIC33FJ128GP202/802 DEVICES    
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dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
REGISTER 24-10: ALRMVAL (WHEN ALRMPTR<1:0> = 00): ALARM MINUTES AND SECONDS 
VALUE REGISTER    

U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
— MINTEN<2:0> MINONE<3:0>

bit 15 bit 8

U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
— SECTEN<2:0> SECONE<3:0>

bit 7 bit 0

Legend:
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 Unimplemented: Read as ‘0’
bit 14-12 MINTEN<2:0>: Binary Coded Decimal Value of Minute’s Tens Digit; contains a value from 0 to 5
bit 11-8 MINONE<3:0>: Binary Coded Decimal Value of Minute’s Ones Digit; contains a value from 0 to 9
bit 7 Unimplemented: Read as ‘0’
bit 6-4 SECTEN<2:0>: Binary Coded Decimal Value of Second’s Tens Digit; contains a value from 0 to 5
bit 3-0 SECONE<3:0>: Binary Coded Decimal Value of Second’s Ones Digit; contains a value from 0 to 9
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REGISTER 25-2: CRCXOR: CRC XOR POLYNOMIAL REGISTER    

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
X<15:8>

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 U-0
X<7:1> —

bit 7 bit 0

Legend:
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 15-1 X<15:1>: XOR of Polynomial Term Xn Enable bits
bit 0 Unimplemented: Read as ‘0’
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26.1 PMP Resources
Many useful resources related to PMP are provided on
the main product page of the Microchip web site for the
devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

26.1.1 KEY RESOURCES
• Section 35. “Parallel Master Port (PMP)” 

(DS70299)
• Code Samples
• Application Notes
• Software Libraries
• Webinars
• All related dsPIC33F/PIC24H Family Reference 

Manuals Sections
• Development Tools

Note: In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en532311
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TABLE 30-7: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)  

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

Parameter 
No.(3) Typical(2) Max Units Conditions

Power-Down Current (IPD)(1)

DC60d 24 68 μA -40°C

3.3V Base Power-Down Current(3,4)DC60a 28 87 μA +25°C
DC60b 124 292 μA +85°C
DC60c 350 1000 μA +125°C
DC61d 8 13 μA -40°C

3.3V Watchdog Timer Current: ΔIWDT(3,5)DC61a 10 15 μA +25°C
DC61b 12 20 μA +85°C
DC61c 13 25 μA +125°C
Note 1: IPD (Sleep) current is measured as follows:

• CPU core is off (i.e., Sleep mode), oscillator is configured in EC mode and external clock active, 
OSC1 is driven with external square wave from rail-to-rail (EC clock overshoot/undershoot < 250 mV 
required)

• CLKO is configured as an I/O input pin in the Configuration word
• All I/O pins are configured as inputs and pulled to VSS

• MCLR = VDD, WDT and FSCM are disabled, all peripheral modules are disabled (PMDx bits are all 
‘1’s)

• RTCC is disabled
• JTAG is disabled

2: Data in the “Typ” column is at 3.3V, +25ºC unless otherwise stated.
3: The Watchdog Timer Current is the additional current consumed when the WDT module is enabled. This 

current should be added to the base IPD current.
4: These currents are measured on the device containing the most memory in this family.
5: These parameters are characterized, but are not tested in manufacturing.
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FIGURE 30-3: CLKO AND I/O TIMING CHARACTERISTICS   

TABLE 30-20: I/O TIMING REQUIREMENTS 

AC 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(1) Max Units Conditions

DO31 TIOR Port Output Rise Time — 10 25 ns —
DO32 TIOF Port Output Fall Time — 10 25 ns —
DI35 TINP INTx Pin High or Low Time (input) 20 — — ns —
DI40 TRBP CNx High or Low Time (input) 2 — — TCY —
Note 1: Data in “Typ” column is at 3.3V, 25°C unless otherwise stated.

Note: Refer to Figure 30-1 for load conditions.

I/O Pin
(Input)

I/O Pin
(Output)

DI35

Old Value New Value

DI40

DO31
DO32
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FIGURE 30-19: I2Cx BUS START/STOP BITS TIMING CHARACTERISTICS (SLAVE MODE)   

 

FIGURE 30-20: I2Cx BUS DATA TIMING CHARACTERISTICS (SLAVE MODE)   

IS31 IS34
SCLx

SDAx

Start
Condition

Stop
Condition

IS30 IS33

IS30
IS31 IS33

IS11

IS10

IS20

IS26
IS25

IS40 IS40 IS45

IS21

SCLx

SDAx
In

SDAx
Out
© 2007-2012 Microchip Technology Inc. DS70292G-page 373



dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
TABLE 30-47: COMPARATOR TIMING SPECIFICATIONS

AC 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

300 TRESP Response Time(1,2) — 150 400 ns —
301 TMC2OV Comparator Mode Change 

to Output Valid(1)
— — 10 μs —

Note 1: Parameters are characterized but not tested.
2: Response time measured with one comparator input at (VDD - 1.5)/2, while the other input transitions from 

VSS to VDD.

TABLE 30-48: COMPARATOR MODULE 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

D300 VIOFF Input Offset Voltage(1) — ±10 — mV —
D301 VICM Input Common Mode Voltage(1) 0 — AVDD-1.5V V —

D302 CMRR Common Mode Rejection Ratio (1) -54 — — dB —

Note 1: Parameters are characterized but not tested.

TABLE 30-49: COMPARATOR REFERENCE VOLTAGE SETTLING TIME SPECIFICATIONS

AC 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

VR310 TSET Settling Time(1) — — 10 μs —
Note 1: Settling time measured while CVRR = 1 and CVR3:CVR0 bits transition from ‘0000’ to ‘1111’.

TABLE 30-50: COMPARATOR REFERENCE VOLTAGE 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

VRD310 CVRES Resolution CVRSRC/24 — CVRSRC/32 LSb —
VRD311 CVRAA Absolute Accuracy — — 0.5 LSb —
VRD312 CVRUR Unit Resistor Value (R) — 2k — Ω —
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TABLE 31-14: ADC MODULE SPECIFICATIONS

TABLE 31-15: ADC MODULE SPECIFICATIONS (12-BIT MODE)

AC 
CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
Operating temperature -40°C ≤ TA ≤ +150°C for High Temperature

Param 
No. Symbol Characteristic Min Typ Max Units Conditions

Reference Inputs 
HAD08 IREF Current Drain —

—
250
—

600
50

μA
μA

ADC operating, See Note 1
ADC off, See Note 1

Note 1: These parameters are not characterized or tested in manufacturing.
2: These parameters are characterized, but are not tested in manufacturing.

AC
CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
Operating temperature -40°C ≤ TA ≤ +150°C for High Temperature

Param 
No. Symbol Characteristic Min Typ Max Units Conditions

ADC Accuracy (12-bit Mode) – Measurements with External VREF+/VREF-(1)

HAD20a Nr Resolution(3) 12 data bits bits —
HAD21a INL Integral Nonlinearity -2 — +2 LSb VINL = AVSS = VREFL = 0V, 

AVDD = VREFH = 3.6V
HAD22a DNL Differential Nonlinearity > -1 — < 1 LSb VINL = AVSS = VREFL = 0V, 

AVDD = VREFH = 3.6V
HAD23a GERR Gain Error -2 — 10 LSb VINL = AVSS = VREFL = 0V, 

AVDD = VREFH = 3.6V
HAD24a EOFF Offset Error -3 — 5 LSb VINL = AVSS = VREFL = 0V, 

AVDD = VREFH = 3.6V
ADC Accuracy (12-bit Mode) – Measurements with Internal VREF+/VREF-(1)

HAD20a Nr Resolution(3) 12 data bits bits —
HAD21a INL Integral Nonlinearity -2 — +2 LSb VINL = AVSS = 0V, AVDD = 3.6V
HAD22a DNL Differential Nonlinearity > -1 — < 1 LSb VINL = AVSS = 0V, AVDD = 3.6V
HAD23a GERR Gain Error 2 — 20 LSb VINL = AVSS = 0V, AVDD = 3.6V
HAD24a EOFF Offset Error 2 — 10 LSb VINL = AVSS = 0V, AVDD = 3.6V

Dynamic Performance (12-bit Mode)(2)

HAD33a FNYQ Input Signal Bandwidth — — 200 kHz —
Note 1: These parameters are characterized, but are tested at 20 ksps only.

2: These parameters are characterized by similarity, but are not tested in manufacturing.
3: Injection currents > | 0 | can affect the ADC results by approximately 4-6 counts.
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PRODUCT IDENTIFICATION SYSTEM
To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

   
Architecture: 33 = 16-bit Digital Signal Controller

Flash Memory Family: FJ = Flash program memory, 3.3V

Product Group: GP2 = General Purpose family
GP3 = General Purpose family
GP8 = General Purpose family

Pin Count: 02 = 28-pin
04 = 44-pin

Temperature Range: I = -40° C to+85° C (Industrial)
E = -40° C to+125° C (Extended)
H = -40° C to+150° C (High)

Package: SP = Skinny Plastic Dual In-Line - 300 mil body (SPDIP)
SO = Plastic Small Outline - Wide - 7.5 mil body (SOIC)
ML = Plastic Quad, No Lead Package - 8x8 mm body (QFN)
MM = Plastic Quad, No Lead Package - 6x6x0.9 mm body (QFN-S)
PT = Plastic Thin Quad Flatpack - 10x10x1 mm body (TQFP)

Examples:
a) dsPIC33FJ32GP302-E/SP:

General Purpose dsPIC33, 32 KB program 
memory, 28-pin, Extended temperature,
SPDIP package.

Microchip Trademark
Architecture
Flash Memory Family
Program Memory Size (KB)
Product Group
Pin Count

Temperature Range
Package
Pattern

dsPIC 33 FJ 32 GP3 02 T E / SP - XXX

Tape and Reel Flag (if applicable)
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