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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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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced. 

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:

http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

• Microchip’s Worldwide Web site; http://www.microchip.com
• Your local Microchip sales office (see last page)
When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
6.10.2 UNINITIALIZED W REGISTER 
RESET 

Any attempts to use the Uninitialized W register as an
Address Pointer will reset the device. The W register
array (with the exception of W15) is cleared during all
Resets and is considered uninitialized until written to.

6.10.3 SECURITY RESET

If a Program Flow Change (PFC) or Vector Flow
Change (VFC) targets a restricted location in a
protected segment (Boot and Secure Segment), that
operation will cause a Security Reset. 

The PFC occurs when the Program Counter is
reloaded as a result of a Call, Jump, Computed Jump,
Return, Return from Subroutine or other form of branch
instruction.

The VFC occurs when the Program Counter is
reloaded with an interrupt or trap vector.

6.11 Using the RCON Status Bits

The user application can read the Reset Control
(RCON) register after any device Reset to determine
the cause of the Reset. 

Table 6-3 provides a summary of Reset flag bit
operation.

TABLE 6-3: RESET FLAG BIT OPERATION

Note: The status bits in the RCON register
should be cleared after they are read so
that the next RCON register value after a
device Reset will be meaningful. 

Flag Bit Set by: Cleared by:

TRAPR (RCON<15>) Trap conflict event POR, BOR

IOPWR (RCON<14>) Illegal opcode or uninitialized 
W register access or Security Reset

POR, BOR

CM (RCON<9>) Configuration Mismatch POR, BOR

EXTR (RCON<7>) MCLR Reset POR

SWR (RCON<6>) RESET instruction POR, BOR

WDTO (RCON<4>) WDT Time-out PWRSAV instruction, 
CLRWDT instruction, POR, BOR

SLEEP (RCON<3>) PWRSAV #SLEEP instruction POR, BOR

IDLE (RCON<2>) PWRSAV #IDLE instruction POR, BOR

BOR (RCON<1>) POR, BOR —

POR (RCON<0>) POR —

Note: All Reset flag bits can be set or cleared by user software.
DS70000652F-page 94  2011-2014 Microchip Technology Inc.



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
bit 2 OC1IF: Output Compare Channel 1 Interrupt Flag Status bit

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

bit 1 IC1IF: Input Capture Channel 1 Interrupt Flag Status bit

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

bit 0 INT0IF: External Interrupt 0 Flag Status bit

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

REGISTER 7-5: IFS0: INTERRUPT FLAG STATUS REGISTER 0 (CONTINUED)
DS70000652F-page 104  2011-2014 Microchip Technology Inc.



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
   

 

REGISTER 7-20: IPC5: INTERRUPT PRIORITY CONTROL REGISTER 5

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

— — — — — — — —

bit 15 bit 8

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

— — — — — INT1IP2 INT1IP1 INT1IP0

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 15-3 Unimplemented: Read as ‘0’

bit 2-0 INT1IP<2:0>: External Interrupt 1 Priority bits

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

REGISTER 7-21: IPC6: INTERRUPT PRIORITY CONTROL REGISTER 6

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

— T4IP2(1) T4IP1(1) T4IP0(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 T4IP<2:0>: Timer4 Interrupt Priority bits(1)

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

bit 11-0 Unimplemented: Read as ‘0’

Note 1: These bits are available in dsPIC33FJ32(GP/MC)10X devices only.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
8.3 Clock Switching Operation

Applications are free to switch among any of the four
clock sources (Primary, LP, FRC and LPRC) under
software control at any time. To limit the possible side
effects of this flexibility, dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104 devices have
a safeguard lock built into the switch process.

8.3.1 ENABLING CLOCK SWITCHING

To enable clock switching, the FCKSM1 Configuration bit
in the FOSC Configuration register must be programmed
to ‘0’. (Refer to Section 23.1 “Configuration Bits” for
further details.) If the FCKSM1 Configuration bit is unpro-
grammed (‘1’), the clock switching function and Fail-Safe
Clock Monitor function are disabled. This is the default
setting. 

The NOSCx control bits (OSCCON<10:8>) do not control
the clock selection when clock switching is disabled. How-
ever, the COSCx bits (OSCCON<14:12>) reflect the clock
source selected by the FNOSCx Configuration bits. 

The OSWEN control bit (OSCCON<0>) has no effect
when clock switching is disabled; it is held at ‘0’ at all
times.

8.3.2 OSCILLATOR SWITCHING SEQUENCE

Performing a clock switch requires this basic
sequence:

1. If desired, read the COSC bits
(OSCCON<14:12>) to determine the current
oscillator source.

2. Perform the unlock sequence to allow a write to
the OSCCON register high byte.

3. Write the appropriate value to the NOSCx con-
trol bits (OSCCON<10:8>) for the new oscillator
source.

4. Perform the unlock sequence to allow a write to
the OSCCON register low byte.

5. Set the OSWEN bit (OSCCON<0>) to initiate
the oscillator switch.

Once the basic sequence is completed, the system
clock hardware responds automatically as follows:

1. The clock switching hardware compares the
COSCx status bits with the new value of the
NOSCx control bits. If they are the same, the
clock switch is a redundant operation. In this
case, the OSWEN bit is cleared automatically
and the clock switch is aborted.

2. If a valid clock switch has been initiated, the LOCK
and CF (OSCCON<5,3>) status bits are cleared.

3. The new oscillator is turned on by the hardware
if it is not currently running. If a crystal oscillator
must be turned on, the hardware waits until the
Oscillator Start-up Timer (OST) expires. If the
new source is using the PLL, the hardware waits
until a PLL lock is detected (LOCK = 1).

4. The hardware waits for 10 clock cycles from the new
clock source and then performs the clock switch.

5. The hardware clears the OSWEN bit to indicate a
successful clock transition. In addition, the NOSCx
bit values are transferred to the COSCx status bits.

6. The old clock source is turned off at this time,
with the exception of LPRC (if WDT or FSCM is
enabled) or LP (if LPOSCEN remains set).

8.4 Fail-Safe Clock Monitor (FSCM)

The Fail-Safe Clock Monitor (FSCM) allows the device
to continue to operate even in the event of an oscillator
failure. The FSCM function is enabled by programming.
If the FSCM function is enabled, the LPRC internal
oscillator runs at all times (except during Sleep mode)
and is not subject to control by the Watchdog Timer.

In the event of an oscillator failure, the FSCM
generates a clock failure trap event and switches the
system clock over to the FRC oscillator. Then, the
application program can either attempt to restart the
oscillator or execute a controlled shutdown. The trap
can be treated as a Warm Reset by simply loading the
Reset address into the oscillator fail trap vector.

If the PLL multiplier is used to scale the system clock,
the internal FRC is also multiplied by the same factor
on clock failure. Essentially, the device switches to
FRC with PLL on a clock failure.

Note: Primary Oscillator mode has three different
submodes (MS, HS and EC), which are
determined by the POSCMD<1:0> Config-
uration bits. While an application can
switch to and from Primary Oscillator
mode in software, it cannot switch among
the different primary submodes without
reprogramming the device.

Note 1: The processor continues to execute code
throughout the clock switching sequence.
Timing-sensitive code should not be
executed during this time.

2: Direct clock switches between any Pri-
mary Oscillator mode with PLL and
FRCPLL mode are not permitted. This
applies to clock switches in either direc-
tion. In these instances, the application
must switch to FRC mode as a transition
clock source between the two PLL modes.

3: Refer to “Oscillator (Part VI)”
(DS70644) in the “dsPIC33/PIC24 Family
Reference Manual” for details.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
TABLE 10-1: SELECTABLE INPUT SOURCES (MAPS INPUT TO FUNCTION)(1)

Input Name Function Name Register
Configuration

Bits

External Interrupt 1 INT1 RPINR0 INT1R<4:0>

External Interrupt 2 INT2 RPINR1 INT2R<4:0>

Timer2 External Clock T2CK RPINR3 T2CKR<4:0>

Timer3 External Clock T3CK RPINR3 T3CKR<4:0>

Timer4 External Clock T4CK RPINR4 T4CKR<4:0>(2)

Timer5 External Clock T5CK RPINR4 T5CKR<4:0>(2)

Input Capture 1 IC1 RPINR7 IC1R<4:0>

Input Capture 2 IC2 RPINR7 IC2R<4:0>

Input Capture 3 IC3 RPINR8 IC3R<4:0>

Output Compare Fault A OCFA RPINR11 OCFAR<4:0>

UART1 Receive U1RX RPINR18 U1RXR<4:0>

UART1 Clear-to-Send U1CTS RPINR18 U1CTSR<4:0>

SDI1 SPI Data Input 1 SDI1 RPINR20 SDI1R<4:0>(2)

SCK1 SPI Clock Input 1 SCK1 RPINR20 SCK1R<4:0>(2)

SPI1 Slave Select Input SS1 RPINR21 SS1R<4:0>(2)

Note 1: Unless otherwise noted, all inputs use the Schmitt input buffers.

2: These bits are available in dsPIC33FJ32(GP/MC)10X devices only.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
REGISTER 10-21: RPOR10: PERIPHERAL PIN SELECT OUTPUT REGISTER 10

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

— — — RP21R<4:0>(1)

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

— — — RP20R<4:0>(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 15-13 Unimplemented: Read as ‘0’ 

bit 12-8 RP21R<4:0>: Peripheral Output Function is Assigned to RP21 Output Pin bits(1)

(see Table 10-2 for peripheral function numbers)

bit 7-5 Unimplemented: Read as ‘0’ 

bit 4-0 RP20R<4:0>: Peripheral Output Function is Assigned to RP20 Output Pin bits(1)

(see Table 10-2 for peripheral function numbers)

Note 1: These bits are available in dsPIC33FJ32(GP/MC)104 devices only.

REGISTER 10-22: RPOR11: PERIPHERAL PIN SELECT OUTPUT REGISTER 11

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

— — — RP23R<4:0>(1)

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

— — — RP22R<4:0>(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 15-13 Unimplemented: Read as ‘0’ 

bit 12-8 RP23R<4:0>: Peripheral Output Function is Assigned to RP23 Output Pin bits(1)

(see Table 10-2 for peripheral function numbers)

bit 7-5 Unimplemented: Read as ‘0’ 

bit 4-0 RP22R<4:0>: Peripheral Output Function is Assigned to RP22 Output Pin bits(1)

(see Table 10-2 for peripheral function numbers)

Note 1: These bits are available in dsPIC33FJ32(GP/MC)104 devices only.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
FIGURE 19-2: ADC1 BLOCK DIAGRAM FOR dsPIC33FJXX(GP/MC)102 DEVICES   
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
FIGURE 19-3: ADC1 BLOCK DIAGRAM FOR dsPIC33FJ32(GP/MC)104 DEVICES   
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
     

REGISTER 19-4: AD1CHS123: ADC1 INPUT CHANNEL 1, 2, 3 SELECT REGISTER

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

— — — — — CH123NB1 CH123NB0 CH123SB

bit 15 bit 8

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

— — — — — CH123NA1 CH123NA0 CH123SA

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 15-11 Unimplemented: Read as ‘0’

bit 10-9 CH123NB<1:0>: Channel 1, 2, 3 Negative Input Select for Sample B bits

dsPIC33FJ16(GP/MC)101/102 Devices Only:
11 = Reserved
10 = Reserved
0x = CH1, CH2, CH3 negative inputs are AVSS

dsPIC33FJ32(GP/MC)101/102 Devices Only:
11 = CH1 negative input is AN9, CH2 negative input is AN10, CH3 negative input is not connected
10 = Reserved
0x = CH1, CH2, CH3 negative inputs are AVSS

dsPIC33FJ32(GP/MC)104 Devices Only:
11 = CH1 negative input is AN9, CH2 negative input is AN10, CH3 negative input is AN11
10 = CH1 negative input is AN6, CH2 negative input is AN7, CH3 negative input is AN8
0x = CH1, CH2, CH3 negative inputs are AVSS

bit 8 CH123SB: Channel 1, 2, 3 Positive Input Select for Sample B bit

dsPIC33FJXX(GP/MC)101 Devices Only:
1 = CH1 positive input is AN3, CH2 and CH3 positive inputs are not connected
0 = CH1 positive input is AN0, CH2 positive input is AN1, CH3 positive input is AN2

All Other Devices:
1 = CH1 positive input is AN3, CH2 positive input is AN4, CH3 positive input is AN5
0 = CH1 positive input is AN0, CH2 positive input is AN1, CH3 positive input is AN2

bit 7-3 Unimplemented: Read as ‘0’

bit 2-1 CH123NA<1:0>: Channel 1, 2, 3 Negative Input Select for Sample A bits

Refer to bits<10-9> for the available settings.

bit 0 CH123SA: Channel 1, 2, 3 Positive Input Select for Sample A bit

Refer to bit 8 for the available settings.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
20.0 COMPARATOR MODULE The comparator module provides three comparators
that can be configured in different ways. As shown in
Figure 20-1, individual comparator options are
specified by the comparator module’s Special Function
Register (SFR) control bits.

These options allow users to:

• Select the edge for trigger and interrupt generation

• Select low-power control
• Configure the comparator voltage reference and 

band gap
• Configure output blanking and masking

The comparator operating mode is determined by the
input selections (i.e., whether the input voltage is
compared to a second input voltage) to an internal
voltage reference.

FIGURE 20-1: COMPARATOR I/O OPERATING MODES   

Note 1: This data sheet summarizes the features
of the dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104
device families. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to “Comparator with Blank-
ing” (DS70647) in the “dsPIC33/PIC24
Family Reference Manual”, which is
available from the Microchip web site
(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.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
REGISTER 20-3: CMxMSKSRC: COMPARATOR x MASK SOURCE SELECT REGISTER

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

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 SELSRCC<3:0>: 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 SELSRCB<3:0>: 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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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
REGISTER 21-6: RTCVAL (WHEN RTCPTR<1:0> = 01): RTCC WEEKDAY AND HOURS VALUE 
REGISTER(1)

U-0 U-0 U-0 U-0 U-0 R/W-x R/W-x R/W-x

— — — — — WDAY2 WDAY1 WDAY0

bit 15 bit 8

U-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

— — HRTEN1 HRTEN0 HRONE3 HRONE2 HRONE1 HRONE0

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 15-11 Unimplemented: Read as ‘0’

bit 10-8 WDAY<2:0>: Binary Coded Decimal Value of Weekday Digit bits

Contains a value from 0 to 6.

bit 7-6 Unimplemented: Read as ‘0’

bit 5-4 HRTEN<1:0>: Binary Coded Decimal Value of Hour’s Tens Digit bits

Contains a value from 0 to 2.

bit 3-0 HRONE<3:0>: Binary Coded Decimal Value of Hour’s Ones Digit bits

Contains a value from 0 to 9.

Note 1: A write to this register is only allowed when RTCWREN = 1.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
REGISTER 21-10: 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

— MINTEN2 MINTEN1 MINTEN0 MINONE3 MINONE2 MINONE1 MINONE0

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

— SECTEN2 SECTEN1 SECTEN0 SECONE3 SECONE2 SECONE1 SECONE0

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 bits

Contains a value from 0 to 5.

bit 11-8 MINONE<3:0>: Binary Coded Decimal Value of Minute’s Ones Digit bits

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 bits

Contains a value from 0 to 5.

bit 3-0 SECONE<3:0>: Binary Coded Decimal Value of Second’s Ones Digit bits

Contains a value from 0 to 9.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
22.0 CHARGE TIME 
MEASUREMENT UNIT (CTMU) 

The Charge Time Measurement Unit (CTMU) is a flexible
analog module that provides accurate differential time
measurement between pulse sources, as well as
asynchronous pulse generation. Its key features include:

• Four edge input trigger sources

• Polarity control for each edge source

• Control of edge sequence

• Control of response to edges

• Precise time measurement resolution of 200 ps

• Accurate current source suitable for capacitive 
measurement

• On-chip temperature measurement using a 
built-in diode

Together with other on-chip analog modules, the CTMU
can be used to precisely measure time, measure
capacitance, measure relative changes in capacitance
or generate output pulses that are independent of the
system clock.

The CTMU module is ideal for interfacing with
capacitive-based sensors. The CTMU is controlled
through three registers: CTMUCON1, CTMUCON2
and CTMUICON. CTMUCON1 enables the module,
the edge delay generation, sequencing of edges, and
controls the current source and the output trigger.
CTMUCON2 controls the edge source selection, edge
source polarity selection and edge sampling mode. The
CTMUICON register controls the selection and trim of
the current source.

Figure 22-1 shows the CTMU block diagram.

Note 1: This data sheet summarizes the features
of the dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104
device families of devices. It is not
intended to be a comprehensive reference
source. To complement the information in
this data sheet, refer to “Charge Time
Measurement Unit (CTMU)” (DS70635)
in the “dsPIC33/PIC24 Family Reference
Manual”, which is available on the
Microchip web site (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.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
FIGURE 26-15: SPIx SLAVE MODE (FULL-DUPLEX, CKE = 1, CKP = 0, SMP = 0) TIMING 
CHARACTERISTICS FOR dsPIC33FJ16(GP/MC)10X
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
FIGURE 26-16: SPIx SLAVE MODE (FULL-DUPLEX, CKE = 1, CKP = 1, SMP = 0) TIMING 
CHARACTERISTICS FOR dsPIC33FJ16(GP/MC)10X
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
FIGURE 26-21: SPIx MASTER MODE (FULL-DUPLEX, CKE = 1, CKP = x, SMP = 1) TIMING 
CHARACTERISTICS FOR dsPIC33FJ32(GP/MC)10X

TABLE 26-39: SPIx MASTER MODE (FULL-DUPLEX, CKE = 1, CKP = x, SMP = 1) TIMING 
REQUIREMENTS FOR dsPIC33FJ32(GP/MC)10X

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

SP10 TscP Maximum SCKx Frequency — — 9 MHz See Note 3

SP20 TscF SCKx Output Fall Time — — — ns See Parameter DO32 
and Note 4

SP21 TscR SCKx Output Rise Time — — — ns See Parameter DO31 
and Note 4

SP30 TdoF SDOx Data Output Fall Time — — — ns See Parameter DO32 
and Note 4

SP31 TdoR SDOx Data Output Rise Time — — — ns See Parameter DO31 
and Note 4

SP35 TscH2doV,
TscL2doV

SDOx Data Output Valid after
SCKx Edge

— 6 20 ns

SP36 TdoV2sc, 
TdoV2scL

SDOx Data Output Setup to
First SCKx Edge

30 — — ns

SP40 TdiV2scH, 
TdiV2scL

Setup Time of SDIx Data 
Input to SCKx Edge

30 — — ns

SP41 TscH2diL, 
TscL2diL

Hold Time of SDIx Data Input
to SCKx Edge 

30 — — ns

Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Data in “Typ” column is at 3.3V, +25°C unless otherwise stated.
3: The minimum clock period for SCKx is 111 ns. The clock generated in Master mode must not violate this 

specification.
4: Assumes 50 pF load on all SPIx pins.

SCKx
(CKP = 0)

SCKx
(CKP = 1)

SDOx

SP10

SP21SP20SP35

SP20SP21

MSb LSbBit 14 - - - - - -1

SP30, SP31

Note: Refer to Figure 26-1 for load conditions.

SP36

SP41

LSb InBit 14 - - - -1SDIx

SP40
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
Note: For the most current package drawings, please see the Microchip Packaging Specification located at 
http://www.microchip.com/packaging
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
Section 26.0 “Electrical 
Characteristics”

Updated the Absolute Maximum Ratings.

Updated TABLE 26-3: Thermal Packaging Characteristics.

Updated TABLE 26-6: DC Characteristics: Operating Current (Idd).

Updated TABLE 26-7: DC Characteristics: Idle Current (Iidle).

Updated TABLE 26-8: DC Characteristics: Power-Down Current (Ipd).

Updated TABLE 26-9: DC Characteristics: Doze Current (Idoze).

Updated TABLE 26-10: DC Characteristics: I/O Pin Input Specifications.

Replaced all SPI specifications and figures (see Table 26-29 through Table 26-44 and 
Figure 26-11 through Figure 26-26).

Section 28.0 “Packaging 
Information”

Added the following Package Marking Information and Package Drawings:

• 44-Lead TQFP

• 44-Lead QFN

• 44-Lead VTLA (referred to as TLA in the package drawings)

TABLE A-3: MAJOR SECTION UPDATES (CONTINUED)

Section Name Update Description
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