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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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Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

xxxx

xxxx

OCTSEL OCM<2:0> 0000

xxxx

xxxx

OCTSEL OCM<2:0> 0000

xxxx

xxxx

OCTSEL OCM<2:0> 0000

xxxx

xxxx

OCTSEL OCM<2:0> 0000

 4 Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

eive Register 0000

smit Register 00FF

rator Register 0000

EN RCEN PEN RSEN SEN 1000

S R_W RBF TBF 0000

er 0000

ister 0000

 4 Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

NV BRGH PDSEL<1:0> STSEL 0000

E PERR FERR OERR URXDA 0110

ansmit Register xxxx

ceived Register 0000

0000
TABLE 4-7: OUTPUT COMPARE REGISTER MAP

SFR Name SFR 
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

OC1RS 0180 Output Compare 1 Secondary Register

OC1R 0182 Output Compare 1 Register

OC1CON 0184 — — OCSIDL — — — — — — — — OCFLT

OC2RS 0186 Output Compare 2 Secondary Register

OC2R 0188 Output Compare 2 Register

OC2CON 018A — — OCSIDL — — — — — — — — OCFLT

OC3RS 018C Output Compare 3 Secondary Register

OC3R 018E Output Compare 3 Register

OC3CON 0190 — — OCSIDL — — — — — — — — OCFLT

OC4RS 0192 Output Compare 4 Secondary Register

OC4R 0194 Output Compare 4 Register

OC4CON 0196 — — OCSIDL — — — — — — — — OCFLT

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-8: I2C1 REGISTER MAP

SFR Name SFR 
Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit

I2C1RCV 0200 — — — — — — — — Rec

I2C1TRN 0202 — — — — — — — — Tran

I2C1BRG 0204 — — — — — — — Baud Rate Gene

I2C1CON 0206 I2CEN — I2CSIDL SCLREL IPMIEN A10M DISSLW SMEN GCEN STREN ACKDT ACK

I2C1STAT 0208 ACKSTAT TRSTAT — — — BCL GCSTAT ADD10 IWCOL I2COV D_A P

I2C1ADD 020A — — — — — — Address Regist

I2C1MSK 020C — — — — — — Address Mask Reg

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-9: UART1 REGISTER MAP

SFR Name SFR 
Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit

U1MODE 0220 UARTEN — USIDL IREN RTSMD — UEN1 UEN0 WAKE LPBACK ABAUD URXI

U1STA 0222 UTXISEL1 UTXINV UTXISEL0 — UTXBRK UTXEN UTXBF TRMT URXISEL<1:0> ADDEN RIDL

U1TXREG 0224 — — — — — — — UTX8 UART Tr

U1RXREG 0226 — — — — — — — URX8 UART Re

U1BRG 0228 Baud Rate Generator Prescaler

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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FIGURE 6-2: SYSTEM RESET TIMING
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Note 1: POR: A POR circuit holds the device in Reset when the power supply is turned on. The POR circuit is active
until VDD crosses the VPOR threshold and the delay TPOR has elapsed.

2: BOR: The on-chip voltage regulator has a BOR circuit that keeps the device in Reset until VDD crosses the
VBOR threshold and the delay TBOR has elapsed. The delay TBOR ensures the voltage regulator output
becomes stable. 

3: PWRT Timer: The programmable power-up timer continues to hold the processor in Reset for a specific
period of time (TPWRT) after a BOR. The delay TPWRT ensures that the system power supplies have stabilized
at the appropriate level for full-speed operation. After the delay TPWRT has elapsed, the SYSRST becomes
inactive, which in turn enables the selected oscillator to start generating clock cycles.

4: Oscillator Delay: The total delay for the clock to be ready for various clock source selections are given in
Table 6-1. Refer to Section 9.0 “Oscillator Configuration” for more information. 

5: When the oscillator clock is ready, the processor begins execution from location 0x000000. The user
application programs a GOTO instruction at the reset address, which redirects program execution to the
appropriate start-up routine. 

6: The Fail-Safe Clock Monitor (FSCM), if enabled, begins to monitor the system clock when the system clock
is ready and the delay TFSCM elapsed.
DS70293G-page 64 © 2007-2012 Microchip Technology Inc.
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FIGURE 7-1: PIC24HJ32GP302/304, PIC24HJ64GPX02/X04 and PIC24HJ128GPX02/X04 
INTERRUPT VECTOR TABLE

Reset – GOTO Instruction 0x000000
Reset – GOTO Address 0x000002

Reserved 0x000004
Oscillator Fail Trap Vector
Address Error Trap Vector

Stack Error Trap Vector
Math Error Trap Vector
DMA Error Trap Vector

Reserved
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Interrupt Vector 0 0x000014
Interrupt Vector 1
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Interrupt Vector Table (IVT)(1) 

Alternate Interrupt Vector Table (AIVT)(1) 

Note 1: See Table 7-1 for the list of implemented interrupt vectors. 
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REGISTER 7-22: IPC7: INTERRUPT PRIORITY CONTROL REGISTER 7

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— U2TXIP<2:0> — U2RXIP<2:0>

bit 15 bit 8

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— INT2IP<2:0> — T5IP<2:0>

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 U2TXIP<2:0>: UART2 Transmitter Interrupt Priority bits

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 U2RXIP<2:0>: UART2 Receiver Interrupt Priority bits

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

bit 7 Unimplemented: Read as ‘0’
bit 6-4 INT2IP<2:0>: External Interrupt 2 Priority bits

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

bit 3 Unimplemented: Read as ‘0’
bit 2-0 T5IP<2:0>: Timer5 Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is priority 1
000 = Interrupt source is disabled
DS70293G-page 98 © 2007-2012 Microchip Technology Inc.
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REGISTER 7-29: INTTREG: INTERRUPT CONTROL AND STATUS REGISTER

U-0 U-0 U-0 U-0 R-0 R-0 R-0 R-0
— — — — ILR<3:0>

bit 15 bit 8

U-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
— VECNUM<6:0>

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 15-12 Unimplemented: Read as ‘0’
bit 11-8 ILR: New CPU Interrupt Priority Level bits

1111 = CPU Interrupt Priority Level is 15 
•
•
•
0001 = CPU Interrupt Priority Level is 1
0000 = CPU Interrupt Priority Level is 0

bit 7 Unimplemented: Read as ‘0’
bit 6-0 VECNUM: Vector Number of Pending Interrupt bits

0111111 = Interrupt Vector pending is number 135 
•
•
•
0000001 = Interrupt Vector pending is number 9
0000000 = Interrupt Vector pending is number 8
© 2007-2012 Microchip Technology Inc. DS70293G-page 105
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bit 3 XWCOL3: Channel 3 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 2 XWCOL2: Channel 2 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 1 XWCOL1: Channel 1 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 0 XWCOL0: Channel 0 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

REGISTER 8-7: DMACS0: DMA CONTROLLER STATUS REGISTER 0 (CONTINUED)
© 2007-2012 Microchip Technology Inc. DS70293G-page 115
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TABLE 9-1: CONFIGURATION BIT VALUES FOR CLOCK SELECTION

9.2 Oscillator Resources
Many useful resources related to Oscillators 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.

9.2.1 KEY RESOURCES
• Section 39. “Oscillator (Part III)” (DS70216)
• Code Samples
• Application Notes
• Software Libraries
• Webinars
• All related dsPIC33F/PIC24H Family Reference 

Manuals Sections
• Development Tools

Oscillator Mode Oscillator Source POSCMD<1:0> FNOSC<2:0> See 
Note

Fast RC Oscillator with Divide-by-N 
(FRCDIVN)

Internal xx 111 1, 2

Fast RC Oscillator with Divide-by-16 
(FRCDIV16)

Internal xx 110 1

Low-Power RC Oscillator (LPRC) Internal xx 101 1
Secondary (Timer1) Oscillator (SOSC) Secondary xx 100 1
Primary Oscillator (HS) with PLL 
(HSPLL)

Primary 10 011 —

Primary Oscillator (XT) with PLL 
(XTPLL)

Primary 01 011 —

Primary Oscillator (EC) with PLL 
(ECPLL)

Primary 00 011 1

Primary Oscillator (HS) Primary 10 010 —
Primary Oscillator (XT) Primary 01 010 —
Primary Oscillator (EC) Primary 00 010 1
Fast RC Oscillator with PLL (FRCPLL) Internal xx 001 1
Fast RC Oscillator (FRC) Internal xx 000 1
Note 1: OSC2 pin function is determined by the OSCIOFNC Configuration bit.

2: This is the default oscillator mode for an unprogrammed (erased) device.

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=en532315
DS70293G-page 122 © 2007-2012 Microchip Technology Inc.
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REGISTER 11-6: RPINR10: PERIPHERAL PIN SELECT INPUT REGISTERS 10

U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — IC8R<4:0>

bit 15 bit 8

U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — IC7R<4:0>

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 IC8R<4:0>: Assign Input Capture 8 (IC8) 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 7-5 Unimplemented: Read as ‘0’ 
bit 4-0 IC7R<4:0>: Assign Input Capture 7 (IC7) 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
DS70293G-page 146 © 2007-2012 Microchip Technology Inc.
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REGISTER 16-3: SPIxCON2: SPIx CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0
FRMEN SPIFSD FRMPOL — — — — —

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 U-0
— — — — — — FRMDLY —

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 FRMEN: Framed SPIx Support bit
1 = Framed SPIx support enabled (SSx pin used as frame sync pulse input/output)
0 = Framed SPIx support disabled

bit 14 SPIFSD: Frame Sync Pulse Direction Control bit
1 = Frame sync pulse input (slave)
0 = Frame sync pulse output (master)

bit 13 FRMPOL: Frame Sync Pulse Polarity bit
1 = Frame sync pulse is active-high
0 = Frame sync pulse is active-low

bit 12-2 Unimplemented: Read as ‘0’
bit 1 FRMDLY: Frame Sync Pulse Edge Select bit

1 = Frame sync pulse coincides with first bit clock
0 = Frame sync pulse precedes first bit clock

bit 0 Unimplemented: This bit must not be set to ‘1’ by the user application
DS70293G-page 184 © 2007-2012 Microchip Technology Inc.
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17.2 I2C Resources
Many useful resources related to I2C 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.

17.2.1 KEY RESOURCES
• Section 19. “Inter-Integrated Circuit™ (I2C™)” 

(DS70195)
• Code Samples
• Application Notes
• Software Libraries
• Webinars
• All related dsPIC33F/PIC24H Family Reference 

Manuals Sections
• Development Tools

17.3 I2C Registers
I2CxCON and I2CxSTAT are control and status
registers, respectively. The I2CxCON register is
readable and writable. The lower six bits of I2CxSTAT
are read-only. The remaining bits of the I2CSTAT are
read/write:

• I2CxRSR is the shift register used for shifting data 
internal to the module and the user application 
has no access to it

• I2CxRCV is the receive buffer and the register to 
which data bytes are written, or from which data 
bytes are read

• I2CxTRN is the transmit register to which bytes 
are written during a transmit operation

• The I2CxADD register holds the slave address
• A status bit, ADD10, indicates 10-bit Address 

mode
• The I2CxBRG acts as the Baud Rate Generator 

(BRG) reload value

In receive operations, I2CxRSR and I2CxRCV together
form a double-buffered receiver. When I2CxRSR
receives a complete byte, it is transferred to I2CxRCV,
and an interrupt pulse is generated. 

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/wwwprod-
ucts/Devices.aspx?dDoc-
Name=en532315
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18.1 UART Helpful Tips
1. In multi-node direct-connect UART networks,

UART receive inputs react to the
complementary logic level defined by the
URXINV bit (UxMODE<4>), which defines the
idle state, the default of which is logic high, (i.e.,
URXINV = 0). Because remote devices do not
initialize at the same time, it is likely that one of
the devices, because the RX line is floating, will
trigger a start bit detection and will cause the
first byte received after the device has been ini-
tialized to be invalid. To avoid this situation, the
user should use a pull-up or pull-down resistor
on the RX pin depending on the value of the
URXINV bit.
a) If URXINV = 0, use a pull-up resistor on the

RX pin.
b) If URXINV = 1, use a pull-down resistor on

the RX pin. 
2. The first character received on a wake-up from

Sleep mode caused by activity on the UxRX pin
of the UART module will be invalid. In Sleep
mode, peripheral clocks are disabled. By the
time the oscillator system has restarted and
stabilized from Sleep mode, the baud rate bit
sampling clock relative to the incoming UxRX bit
timing is no longer synchronized, resulting in the
first character being invalid. This is to be
expected.

18.2 UART Resources
Many useful resources related to UART 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.

18.2.1 KEY RESOURCES
• Section 17. “UART” (DS70188)
• 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=en532315
DS70293G-page 194 © 2007-2012 Microchip Technology Inc.
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REGISTER 19-4: CiFCTRL: ECAN™ FIFO CONTROL REGISTER
R/W-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0

DMABS<2:0> — — — — —
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
— — — FSA<4:0>

bit 7 bit 0

Legend: C = Writeable 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 15-13 DMABS<2:0>: DMA Buffer Size bits 
111 = Reserved
110 = 32 buffers in DMA RAM
101 = 24 buffers in DMA RAM
100 = 16 buffers in DMA RAM
011 = 12 buffers in DMA RAM
010 = 8 buffers in DMA RAM
001 = 6 buffers in DMA RAM
000 = 4 buffers in DMA RAM

bit 12-5 Unimplemented: Read as ‘0’
bit 4-0 FSA<4:0>: FIFO Area Starts with Buffer bits

11111 = Read buffer RB31 
11110 = Read buffer RB30 
•
•
•
00001 = TX/RX buffer TRB1
00000 = TX/RX buffer TRB0
© 2007-2012 Microchip Technology Inc. DS70293G-page 207
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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

AD1CON3<15>

TCY

TAD

6

AD1CON3<7:0>

Note 1: Refer to Figure 9-2 for the derivation of Fosc when the PLL is enabled. If the PLL is not used, Fosc is equal to
the clock source frequency. Tosc = 1/Fosc

2: See the ADC electrical characteristics for the exact RC clock value.
DS70293G-page 230 © 2007-2012 Microchip Technology Inc.
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bit 6 C1OUT: Comparator 1 Output bit
When C1INV = 0:
1 = C1 VIN+ > C1 VIN-
0 = C1 VIN+ < C1 VIN-
When C1INV = 1:
0 = C1 VIN+ > C1 VIN-
1 = C1 VIN+ < C1 VIN-

bit 5 C2INV: Comparator 2 Output Inversion bit
1 = C2 output inverted
0 = C2 output not inverted

bit 4 C1INV: Comparator 1 Output Inversion bit
1 = C1 output inverted
0 = C1 output not inverted

bit 3 C2NEG: Comparator 2 Negative Input Configure bit
1 = Input is connected to VIN+
0 = Input is connected to VIN-
See Figure 21-1 for the comparator modes.

bit 2 C2POS: Comparator 2 Positive Input Configure bit
1 = Input is connected to VIN+
0 = Input is connected to CVREF
See Figure 21-1 for the comparator modes. 

bit 1 C1NEG: Comparator 1 Negative Input Configure bit
1 = Input is connected to VIN+
0 = Input is connected to VIN-
See Figure 21-1 for the comparator modes. 

bit 0 C1POS: Comparator 1 Positive Input Configure bit
1 = Input is connected to VIN+
0 = Input is connected to CVREF
See Figure 21-1 for the comparator modes. 

REGISTER 21-1: CMCON: COMPARATOR CONTROL REGISTER (CONTINUED) 

Note 1: If C2OUTEN = 1, the C2OUT peripheral output must be configured to an available RPx pin. See 
Section 11.6 “Peripheral Pin Select” for more information.

2: If C1OUTEN = 1, the C1OUT peripheral output must be configured to an available RPx pin. See 
Section 11.6 “Peripheral Pin Select” for more information.
DS70293G-page 244 © 2007-2012 Microchip Technology Inc.
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   4K BSS<2:0> = x00   8K

057FEh

03FFEh
004000h

001FEh
00200h

000000h

007FEh
00800h
01FFEh
02000h

0157FEh

VS = 256 IW

GS = 3072 IW

BS = 7936 IW

0x0057FEh

0x003FFEh
0x004000h

0x0001FEh
0x000200h

0x000000h

0x0007FEh
0x000800h
0x001FFEh
0x002000h

0x0157FEh
TABLE 25-3: CODE FLASH SECURITY SEGMENT SIZES FOR 32 KB DEVICES 
CONFIG BITS BSS<2:0> = x11   0K BSS<2:0> = x10   1K BSS<2:0> = x01

SSS<2:0> = x11

0K
0x0057FEh

0x003FFEh
0x004000h

0x0001FEh
0x000200h

0x000000hVS = 256 IW

0x0007FEh
0x000800h
0x001FFEh
0x002000h

GS = 11008 IW

0x0157FEh

0x0057FEh

0x003FFEh
0x004000h

0x0001FEh
0x000200h

0x000000hVS = 256 IW

0x0007FEh
0x000800h
0x001FFEh
0x002000h

0x0157FEh

GS = 10240 IW

BS = 768 IW

VS = 256 IW

GS = 7168 IW

BS = 3840 IW

0x0

0x0
0x

0x0
0x0

0x

0x0
0x0
0x0
0x0

0x
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TABLE 28-21: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER 
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(1) Min Typ(2) Max Units Conditions

SY10 TMCL MCLR Pulse Width (low) 2 — — μs -40°C to +85°C
SY11 TPWRT Power-up Timer Period — 2

4
8
16
32
64

128

— ms -40°C to +85°C
User programmable

SY12 TPOR Power-on Reset Delay 3 10 30 μs -40°C to +85°C

SY13 TIOZ I/O High-Impedance from 
MCLR Low or Watchdog 
Timer Reset

0.68 0.72 1.2 μs —

SY20 TWDT1 Watchdog Timer 
Time-out Period 

— — — — See Section 25.4 
“Watchdog Timer (WDT)” 
and LPRC specification F21 
(Table 28-19)

SY30 TOST Oscillator Start-up Timer 
Period

— 1024 TOSC — — TOSC = OSC1 period

SY35 TFSCM Fail-Safe Clock Monitor 
Delay

— 500 900 μs -40°C to +85°C

Note 1: These parameters are characterized but not tested in manufacturing.
2: Data in “Typ” column is at 3.3V, 25°C unless otherwise stated.
DS70293G-page 312 © 2007-2012 Microchip Technology Inc.



PIC24HJ32GP302/304, PIC24HJ64GPX02/X04 AND PIC24HJ128GPX02/X04
29.1 High Temperature DC Characteristics

TABLE 29-1: OPERATING MIPS VS. VOLTAGE

TABLE 29-2: THERMAL OPERATING CONDITIONS

TABLE 29-3: DC TEMPERATURE AND VOLTAGE SPECIFICATIONS

Characteristic VDD Range
(in Volts)

Temperature Range
(in °C)

Max MIPS

PIC24HJ32GP302/304, 
PIC24HJ64GPX02/X04 and 

PIC24HJ128GPX02/X04

— 3.0V to 3.6V(1) -40°C to +150°C 20
Note 1: Device is functional at VBORMIN < VDD < VDDMIN. Analog modules such as the ADC will have degraded 

performance. Device functionality is tested but not characterized.

Rating Symbol Min Typ Max Unit

High Temperature Devices
Operating Junction Temperature Range TJ -40 — +155 °C
Operating Ambient Temperature Range TA -40 — +150 °C

Power Dissipation:
Internal chip power dissipation:

PINT = VDD x (IDD - Σ IOH) PD PINT + PI/O W
I/O Pin Power Dissipation:

I/O = Σ ({VDD - VOH} x IOH) + Σ (VOL x IOL) 
Maximum Allowed Power Dissipation PDMAX (TJ - TA)/θJA W

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

Parameter 
No. Symbol Characteristic Min Typ Max Units Conditions

Operating Voltage
HDC10 Supply Voltage

VDD — 3.0 3.3 3.6 V -40°C to +140°C
Note 1: Device is functional at VBORMIN < VDD < VDDMIN. Analog modules such as the ADC will have degraded 

performance. Device functionality is tested but not characterized.
DS70293G-page 346 © 2007-2012 Microchip Technology Inc.
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FIGURE 32-5: VOL – 2x DRIVER PINS

FIGURE 32-6: VOL – 4x DRIVER PINS

FIGURE 32-7: VOL – 8x

FIGURE 32-8: VOL – 16
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PIC24HJ32GP302/304, PIC24HJ64GPX02/X04 AND PIC24HJ128GPX02/X04
Section 29.0 “High Temperature Electrical 
Characteristics”

Updated all ambient temperature end range values to +150ºC 
throughout the chapter.

Updated the storage temperature end range to +160ºC.

Updated the maximum junction temperature from +145ºC to +155ºC.

Updated the maximum values for High Temperature Devices in the 
Thermal Operating Conditions (see Table 29-2).

Updated the ADC Module Specifications (12-bit Mode), removing all 
parameters with the exception of HAD33a (see Table 29-14).

Updated the ADC Module Specifications (10-bit Mode), removing all 
parameters with the exception of HAD33b (see Table 29-16).

“Product Identification System” Updated the end range temperature value for H (High) devices.

TABLE A-4: MAJOR SECTION UPDATES (CONTINUED)

Section Name Update Description
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