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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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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
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, 16V connected to ground. The type
can be ceramic or tantalum. Refer to Section 26.0
“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 23.2
“On-Chip Voltage Regulator” for details.

2.4 Master Clear (MCLR) Pin 

The MCLR pin provides 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 1 and the inductor
capacity greater than 10 mA.
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(i.e., ADC conversion rate/2)

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

2: R1  470 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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Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

xxxx

SIMSAM ASAM SAMP DONE 0000

SMPI1 SMPI0 BUFM ALTS 0000

ADCS3 ADCS2 ADCS1 ADCS0 0000

— CH123NA1 CH123NA0 CH123SA 0000

4 CH0SA3 CH0SA2 CH0SA1 CH0SA0 0000

PCFG<5:0> 0000

CSS<5:0> 0000
TABLE 4-16: ADC1 REGISTER MAP FOR dsPIC33FJXX(GP/MC)102 DEVICES

File 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

ADC1BUF0 0300 ADC1 Data Buffer 0

ADC1BUF1 0302 ADC1 Data Buffer 1

ADC1BUF2 0304 ADC1 Data Buffer 2

ADC1BUF3 0306 ADC1 Data Buffer 3

ADC1BUF4 0308 ADC1 Data Buffer 4

ADC1BUF5 030A ADC1 Data Buffer 5

ADC1BUF6 030C ADC1 Data Buffer 6

ADC1BUF7 030E ADC1 Data Buffer 7

ADC1BUF8 0310 ADC1 Data Buffer 8

ADC1BUF9 0312 ADC1 Data Buffer 9

ADC1BUFA 0314 ADC1 Data Buffer 10

ADC1BUFB 0316 ADC1 Data Buffer 11

ADC1BUFC 0318 ADC1 Data Buffer 12

ADC1BUFD 031A ADC1 Data Buffer 13

ADC1BUFE 031C ADC1 Data Buffer 14

ADC1BUFF 031E ADC1 Data Buffer 15

AD1CON1 0320 ADON — ADSIDL — — — FORM1 FORM0 SSRC2 SSRC1 SSRC0 —

AD1CON2 0322 VCFG2 VCFG1 VCFG0 — — CSCNA CHPS1 CHPS0 BUFS — SMPI3 SMPI2

AD1CON3 0324 ADRC — — SAMC4 SAMC3 SAMC2 SAMC1 SAMC0 ADCS7 ADCS6 ADCS5 ADCS4

AD1CHS123 0326 — — — — — CH123NB1 CH123NB0 CH123SB — — — —

AD1CHS0 0328 CH0NB — — CH0SB4 CH0SB3 CH0SB2 CH0SB1 CH0SB0 CH0NA — — CH0SA

AD1PCFGL 032C — — — — — PCFG<10:9>(1) — — —

AD1CSSL 0330 — — — — — CSS<10:9>(1) — — —

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: The PCFG<10:9> and CSS<10:9> bits are available in dsPIC33FJ32(GP/MC)101/102 devices only.




 2

0
1

1
-2

0
1

4
 M

icro
ch

ip
 T

e
ch

n
o

lo
g

y In
c.

D
S

7
0

0
0

0
6

5
2

F
-p

a
g

e
 6

7

d
sP

IC
3

3F
J

16
(G

P
/M

C
)1

0
1

/1
0

2
 A

N
D

 d
s

P
IC

3
3

F
J

3
2

(G
P

/M
C

)1
01

/10
2

/10
4

TA
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All
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CM — C3OUT C2OUT C1OUT 0000

CVR VR3 CVR2 CVR1 CVR0 0000

CM — — CCH1 CCH0 0000

CM SRCA3 SELSRCA2 SELSRCA1 SELSRCA0 0000

CM BEN ABNEN AAEN AANEN 0000

CM LTREN CFDIV2 CFDIV1 CFDIV0 0000

CM — — CCH1 CCH0 0000

CM SRCA3 SELSRCA2 SELSRCA1 SELSRCA0 0000

CM BEN ABNEN AAEN AANEN 0000

CM LTREN CFDIV2 CFDIV1 CFDIV0 0000

CM — — CCH1 CCH0 0000

CM SRCA3 SELSRCA2 SELSRCA1 SELSRCA0 0000

CM BEN ABNEN AAEN AANEN 0000

CM LTREN CFDIV2 CFDIV1 CFDIV0 0000

Leg

TA

N
Bit 3 Bit 2 Bit 1 Bit 0

All 
Resets

RP — — — — 1F00

RP INT2R<4:0> 001F

RP T2CKR<4:0> 1F1F

RP T4CKR<4:0>(1) 1F1F

RP IC1R<4:0> 1F1F

RP IC3R<4:0> 001F

RP OCFAR<4:0> 001F

RP U1RXR<4:0> 1F1F

RP SDI1R<4:0>(1) 1F1F

RP SS1R<4:0> 001F

Leg
No
BLE 4-21: COMPARATOR REGISTER MAP 

le 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

STAT 0650 CMSIDL — — — — C3EVT C2EVT C1EVT — — — —

CON 0652 — — — — — VREFSEL BGSEL1 BGSEL0 CVREN CVROE CVRR — C

1CON 0654 CON COE CPOL — — — CEVT COUT EVPOL1 EVPOL0 — CREF

1MSKSRC 0656 — — — — SELSRCC3 SELSRCC2 SELSRCC1 SELSRCC0 SELSRCB3 SELSRCB2 SELSRCB1 SELSRCB0 SEL

1MSKCON 0658 HLMS — OCEN OCNEN OBEN OBNEN OAEN OANEN NAGS PAGS ACEN ACNEN A

1FLTR 065A — — — — — — — — — CFSEL2 CFSEL1 CFSEL0 CF

2CON 065C CON COE CPOL — — — CEVT COUT EVPOL1 EVPOL0 — CREF

2MSKSRC 065E — — — — SELSRCC3 SELSRCC2 SELSRCC1 SELSRCC0 SELSRCB3 SELSRCB2 SELSRCB1 SELSRCB0 SEL

2MSKCON 0660 HLMS — OCEN OCNEN OBEN OBNEN OAEN OANEN NAGS PAGS ACEN ACNEN A

2FLTR 0662 — — — — — — — — — CFSEL2 CFSEL1 CFSEL0 CF

3CON 0664 CON COE CPOL — — — CEVT COUT EVPOL1 EVPOL0 — CREF

3MSKSRC 0666 — — — — SELSRCC3 SELSRCC2 SELSRCC1 SELSRCC0 SELSRCB3 SELSRCB2 SELSRCB1 SELSRCB0 SEL

3MSKCON 0668 HLMS — OCEN OCNEN OBEN OBNEN OAEN OANEN NAGS PAGS ACEN ACNEN A

3FLTR 066A — — — — — — — — — CFSEL2 CFSEL1 CFSEL0 CF

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

BLE 4-22: PERIPHERAL PIN SELECT INPUT REGISTER MAP

File 
ame

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

INR0 0680 — — — INT1R<4:0> — — — —

INR1 0682 — — — — — — — — — — —

INR3 0686 — — — T3CKR<4:0> — — —

INR4 0688 — — — T5CKR<4:0>(1) — — —

INR7 068E — — — IC2R<4:0> — — —

INR8 0690 — — — — — — — — — — —

INR11 0696 — — — — — — — — — — —

INR18 06A4 — — — U1CTSR<4:0> — — —

INR20 06A8 — — — SCK1R<4:0>(1) — — —

INR21 06AA — — — — — — — — — — —

end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
te 1: These bits are available in dsPIC33FJ32(GP/MC)10X devices only.
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Resets

T — — TRISB<1:0> C393

P — — RB<1:0> xxxx

LA — — LATB<1:0> xxxx

O — — — — 0000

L

TA

F Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

T — — TRISB<1:0> F393

P — — RB<1:0> xxxx

LA — — LATB<1:0> xxxx

O — — — — 0000

L

TA ICES

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

T FFFF

P xxxx

LA xxxx

O — — — — 0000

L

TA

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

T FFFF

P xxxx

LA xxxx

O — — — — 0000

L

BLE 4-33: PORTB REGISTER MAP FOR dsPIC33FJ32GP101 DEVICES

ile 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

RISB 02C8 TRISB<15:14> — — — — TRISB<9:7> — — TRISB4

ORTB 02CA RB<15:14> — — — — RB<9:7> — — RB4

TB 02CC LATB<15:14> — — — — LATB<9:7> — — LATB4

DCB 02CE ODCB<15:14> — — — — ODCB<9:7> — — —

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

BLE 4-34: PORTB REGISTER MAP FOR dsPIC33FJ32MC101 DEVICES

ile 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

RISB 02C8 TRISB<15:12> — — TRISB<9:7> — — TRISB4

ORTB 02CA RB<15:12> — — RB<9:7> — — RB4

TB 02CC LATB<15:12> — — LATB<9:7> — — LATB4

DCB 02CE ODCB<15:12> — — ODCB<9:7> — — —

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

BLE 4-35: PORTB REGISTER MAP FOR dsPIC33FJ32(GP/MC)102 AND dsPIC33FJ32(GP/MC)104 DEV

File 
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

RISB 02C8 TRISB<15:0>

ORTB 02CA RB<15:0>

TB 02CC LATB<15:0>

DCB 02CE ODCB<15:5> —

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

BLE 4-36: PORTC REGISTER MAP FOR dsPIC33FJ32(GP/MC)104 DEVICES

File 
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

RISC 02D0 — — — — — — TRISC<9:0>

ORTC 02D2 — — — — — — RC<9:0>

TC 02D4 — — — — — — LATC<9:0>

DCC 02D6 — — — — — — ODCC<9:6> — —

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



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
10.4.3 CONTROLLING CONFIGURATION 
CHANGES

Because peripheral remapping can be changed during
run time, some restrictions on peripheral remapping are
needed to prevent accidental configuration changes.
dsPIC33FJ16(GP/MC)101/102 and dsPIC33FJ32(GP/
MC)101/102/104 devices include three features to
prevent alterations to the peripheral map:

• Control register lock sequence

• Continuous state monitoring

• Configuration bit pin select lock

10.4.3.1 Control Register Lock

Under normal operation, writes to the RPINRx and
RPORx registers are not allowed. Attempted writes
appear to execute normally, but the contents of the
registers remain unchanged. To change these regis-
ters, they must be unlocked in hardware. The register
lock is controlled by the IOLOCK bit (OSCCON<6>).
Setting IOLOCK prevents writes to the control
registers; clearing IOLOCK allows writes.

To set or clear IOLOCK, a specific command sequence
must be executed:

1. Write 0x46 to OSCCON<7:0>.

2. Write 0x57 to OSCCON<7:0>.

3. Clear (or set) IOLOCK as a single operation.

Unlike the similar sequence with the oscillator’s LOCK
bit, IOLOCK remains in one state until changed. This
allows all of the Peripheral Pin Selects to be configured
with a single unlock sequence followed by an update to
all control registers, then locked with a second lock
sequence.

10.4.3.2 Continuous State Monitoring

In addition to being protected from direct writes, the
contents of the RPINRx and RPORx registers are
constantly monitored in hardware by shadow registers.
If an unexpected change in any of the registers occurs
(such as cell disturbances caused by ESD or other
external events), a Configuration Mismatch Reset will
be triggered.

10.4.3.3 Configuration Bit Pin Select Lock

As an additional level of safety, the device can be
configured to prevent more than one write session to
the RPINRx and RPORx registers. The IOL1WAY
(FOSC<5>) Configuration bit blocks the IOLOCK bit
from being cleared after it has been set once. If
IOLOCK remains set, the register unlock procedure will
not execute and the Peripheral Pin Select Control
registers cannot be written to. The only way to clear the
bit and re-enable peripheral remapping is to perform a
device Reset.

In the default (unprogrammed) state, IOL1WAY is set,
restricting users to one write session. Programming
IOL1WAY allows user applications unlimited access
(with the proper use of the unlock sequence) to the
Peripheral Pin Select registers.

Note: MPLAB® C30 provides built-in C language
functions for unlocking the OSCCON
register:
__builtin_write_OSCCONL(value)
__builtin_write_OSCCONH(value)

See MPLAB IDE Help for more
information.
 2011-2014 Microchip Technology Inc. DS70000652F-page 145



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
10.7 Peripheral Pin Select Registers

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.

Note: Input and output register values can only
be changed if IOLOCK (OSCCON<6>) = 0.
See Section 10.4.3.1 “Control Register
Lock” for a specific command sequence.

REGISTER 10-1: 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

— — — 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

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 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 Unimplemented: Read as ‘0’ 
 2011-2014 Microchip Technology Inc. DS70000652F-page 147



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
REGISTER 10-7: RPINR11: PERIPHERAL PIN SELECT INPUT REGISTER 11

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 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

— — — OCFAR4 OCFAR3 OCFAR2 OCFAR1 OCFAR0

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 15-5 Unimplemented: Read as ‘0’ 

bit 4-0 OCFAR<4:0>: Assign Output Capture A (OCFA) 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
 2011-2014 Microchip Technology Inc. DS70000652F-page 153



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
FIGURE 12-2: TIMER2 AND TIMER4 (16-BIT) BLOCK DIAGRAM(1) 

FIGURE 12-3: TIMER3 AND TIMER5 (16-BIT) BLOCK DIAGRAM(1)

TON

TCKPS<1:0>

Prescaler
1, 8, 64, 256

2

TCY TCS

TGATE

TxCK

Set TxIF

Equal
Comparator

Reset

Q

Q D

CK

TGATE

1

0

Gate
Sync

1x

01

00

Sync

To CTMU Filter

Note 1: Timer4 is available in dsPIC33FJ32(GP/MC)10X devices only.

TMRx

PRx

Prescaler
(/n)

Gate
Sync

TGATE

TCS

00

10

x1

TMRx

PRx

FCY

TGATE

Set TxIF Flag

0

1

Sync

TCKPS<1:0>

Equal

Reset

TxCK
ADC SOC Trigger

Prescaler
(/n)

TCKPS<1:0>

To CTMU Filter

Note 1: Timer5 is available in dsPIC33FJ32(GP/MC)10X devices only.

Falling Edge
Detect

Comparator
 2011-2014 Microchip Technology Inc. DS70000652F-page 169



dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104
15.4 PWM Control Registers

REGISTER 15-1: PxTCON: PWMx TIME BASE CONTROL REGISTER

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

PTEN — PTSIDL — — — — —

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

PTOPS3 PTOPS2 PTOPS1 PTOPS0 PTCKPS1 PTCKPS0 PTMOD1 PTMOD0

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 PTEN: PWMx Time Base Timer Enable bit

1 = PWMx time base is on
0 = PWMx time base is off

bit 14 Unimplemented: Read as ‘0’

bit 13 PTSIDL: PWMx Time Base Stop in Idle Mode bit

1 = PWMx time base halts in CPU Idle mode
0 = PWMx time base runs in CPU Idle mode

bit 12-8 Unimplemented: Read as ‘0’

bit 7-4 PTOPS<3:0>: PWMx Time Base Output Postscale Select bits

1111 = 1:16 postscale
•
•
•
0001 = 1:2 postscale
0000 = 1:1 postscale

bit 3-2 PTCKPS<1:0>: PWMx Time Base Input Clock Prescale Select bits

11 = PWMx time base input clock period is 64 TCY (1:64 prescale)
10 = PWMx time base input clock period is 16 TCY (1:16 prescale)
01 = PWMx time base input clock period is 4 TCY (1:4 prescale)
00 = PWMx time base input clock period is TCY (1:1 prescale)

bit 1-0 PTMOD<1:0>: PWMx Time Base Mode Select bits

11 = PWMx time base operates in a Continuous Up/Down Count mode with interrupts for double 
PWM updates

10 = PWMx time base operates in a Continuous Up/Down Count mode
01 = PWMx time base operates in Single Pulse mode
00 = PWMx time base operates in a Free-Running mode
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REGISTER 15-9: PxFLTACON: PWMx FAULT A CONTROL REGISTER(1,2,3,4)

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

— — FAOV3H FAOV3L FAOV2H FAOV2L FAOV1H FAOV1L

bit 15 bit 8

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

FLTAM — — — — FAEN3 FAEN2 FAEN1

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 15-14 Unimplemented: Read as ‘0’

bit 13-8 FAOV<3:1>H:FAOV<3:1>L: Fault Input A PWMx Override Value bits

1 = The PWMx output pin is driven active on an external Fault input event
0 = The PWMx output pin is driven inactive on an external Fault input event

bit 7 FLTAM: Fault A Mode bit

1 = The Fault A input pin functions in the Cycle-by-Cycle mode
0 = The Fault A input pin latches all control pins to the programmed states in PxFLTACON<13:8>

bit 6-3 Unimplemented: Read as ‘0’

bit 2 FAEN3: Fault Input A Enable bit

1 = PWMxH3/PWMxL3 pin pair is controlled by Fault Input A
0 = PWMxH3/PWMxL3 pin pair is not controlled by Fault Input A

bit 1 FAEN2: Fault Input A Enable bit

1 = PWMxH2/PWMxL2 pin pair is controlled by Fault Input A
0 = PWMxH2/PWMxL2 pin pair is not controlled by Fault Input A

bit 0 FAEN1: Fault Input A Enable bit

1 = PWMxH1/PWMxL1 pin pair is controlled by Fault Input A
0 = PWMxH1/PWMxL1 pin pair is not controlled by Fault Input A

Note 1: Comparator outputs are not internally connected to the PWM Fault control logic. If using the comparator 
modules for Fault generation, the user must externally connect the desired comparator output pin to the 
dedicated FLTA1 or FLTB1 input pin.

2: Refer to Table 15-1 for FLTA1 implementation details.

3: The PxFLTACON register is a write-protected register. Refer to Section 15.3 “Write-Protected Registers” 
for more information on the unlock sequence. 

4: During any Reset event, FLTA1 is enabled by default and must be cleared as described in Section 15.2 
“PWM Faults”.
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20.1 Comparator Control Registers

REGISTER 20-1: CMSTAT: COMPARATOR STATUS REGISTER

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

CMSIDL — — — — C3EVT C2EVT C1EVT

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 R-0 R-0 R-0

— — — — — C3OUT C2OUT C1OUT

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 CMSIDL: Comparator Stop in Idle Mode bit

1 = Discontinues operation of all comparators when device enters Idle mode
0 = Continues operation of all comparators in Idle mode

bit 14-11 Unimplemented: Read as ‘0’

bit 10 C3EVT: Comparator 3 Event Status bit

1 = Comparator event occurred
0 = Comparator event did not occur

bit 9 C2EVT: Comparator 2 Event Status bit

1 = Comparator event occurred
0 = Comparator event did not occur

bit 8 C1EVT: Comparator 1 Event Status bit

1 = Comparator event occurred
0 = Comparator event did not occur

bit 7-3 Unimplemented: Read as ‘0’

bit 2 C3OUT: Comparator 3 Output Status bit

When CPOL = 0:
1 = VIN+ > VIN-
0 = VIN+ < VIN-

When CPOL = 1:
1 = VIN+ < VIN-
0 = VIN+ > VIN-

bit 1 C2OUT: Comparator 2 Output Status bit

When CPOL = 0:
1 = VIN+ > VIN-
0 = VIN+ < VIN-

When CPOL = 1:
1 = VIN+ < VIN-
0 = VIN+ > VIN-

bit 0 C1OUT: Comparator 1 Output Status bit

When CPOL = 0:
1 = VIN+ > VIN-
0 = VIN+ < VIN-

When CPOL = 1:
1 = VIN+ < VIN-
0 = VIN+ > VIN-
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REGISTER 20-5: CMxFLTR: COMPARATOR x FILTER CONTROL REGISTER

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

— — — — — — — —

bit 15 bit 8

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

— CFSEL2 CFSEL1 CFSEL0 CFLTREN CFDIV2 CFDIV1 CFDIV0

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 15-7 Unimplemented: Read as ‘0’

bit 6-4 CFSEL<2:0>: Comparator Filter Input Clock Select bits

111 = Reserved
110 = Reserved
101 = Timer3
100 = Timer2
011 = Reserved
010 = PWM Special Event Trigger
001 = FOSC

000 = FCY

bit 3 CFLTREN: Comparator Filter Enable bit

1 = Digital filter is enabled
0 = Digital filter is disabled

bit 2-0 CFDIV<2:0>: Comparator Filter Clock Divide Select bits

111 = Clock Divide 1:128
110 = Clock Divide 1:64
101 = Clock Divide 1:32
100 = Clock Divide 1:16
011 = Clock Divide 1:8
010 = Clock Divide 1:4
001 = Clock Divide 1:2
000 = Clock Divide 1:1
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TABLE 26-8: 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.

Typical(1) Max Units Conditions

Power-Down Current (IPD)(2) – dsPIC33FJ16(GP/MC)10X Devices

DC60d 27 250 µA -40°C

3.3V Base Power-Down Current(3,4)DC60a 32 250 µA +25°C

DC60b 43 250 µA +85°C

DC60c 150 500 µA +125°C

DC61d 420 600 µA -40°C

3.3V Watchdog Timer Current: IWDT(3,5)DC61a 420 600 µA +25°C

DC61b 530 750 µA +85°C

DC61c 620 900 µA +125°C

Power-Down Current (IPD)(2) – dsPIC33FJ32(GP/MC)10X Devices

DC60d 27 250 µA -40°C

3.3V Base Power-Down Current(3,4)DC60a 32 250 µA +25°C

DC60b 43 250 µA +85°C

DC60c 150 500 µA +125°C

DC61d 420 600 µA -40°C

3.3V Watchdog Timer Current: IWDT(3,5)DC61a 420 600 µA +25°C

DC61b 530 750 µA +85°C

DC61c 620 900 µA +125°C

Note 1: Data in the Typical column is at 3.3V, +25°C unless otherwise stated.

2: IPD (Sleep) current is measured as follows:

• CPU core is off, oscillator is configured in EC mode, OSC1 is driven with external square wave from 
rail-to-rail

• CLKO is configured as an I/O input pin in the Configuration Word

• External Secondary Oscillator (SOSC) is disabled (i.e., SOSCO and SOSCI pins are configured as 
digital I/O inputs)

• 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 ones)

• VREGS bit (RCON<8>) = 1 (i.e., core regulator is set to stand-by while the device is in Sleep mode)

• On applicable devices, RTCC is disabled, plus the VREGS bit (RCON<8>) = 1

3: The  current is the additional current consumed when the 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 not tested in manufacturing.
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TABLE 26-9: DC CHARACTERISTICS: DOZE CURRENT (IDOZE)

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. Typical(1) Max
Doze 

Ratio(2) Units Conditions

Doze Current (IDOZE)(2) – dsPIC33FJ16(GP/MC)10X Devices

DC73a 13.2 17.2 1:2 mA

-40°C 3.3V 16 MIPSDC73f 4.7 6.2 1:64 mA

DC73g 4.7 6.2 1:128 mA

DC70a 13.2 17.2 1:2 mA

+25°C 3.3V 16 MIPSDC70f 4.7 6.2 1:64 mA

DC70g 4.7 6.2 1:128 mA

DC71a 13.2 17.2 1:2 mA

+85°C 3.3V 16 MIPSDC71f 4.7 6.2 1:64 mA

DC71g 4.7 6.2 1:128 mA

DC72a 13.2 17.2 1:2 mA

+125°C 3.3V 16 MIPSDC72f 4.7 6.2 1:64 mA

DC72g 4.7 6.2 1:128 mA

Doze Current (IDOZE)(2) – dsPIC33FJ32(GP/MC)10X Devices

DC73a 13.2 17.2 1:2 mA

-40°C 3.3V 16 MIPSDC73f 4.7 6.2 1:64 mA

DC73g 4.7 6.2 1:128 mA

DC70a 13.2 17.2 1:2 mA

+25°C 3.3V 16 MIPSDC70f 4.7 6.2 1:64 mA

DC70g 4.7 6.2 1:128 mA

DC71a 13.2 17.2 1:2 mA

+85°C 3.3V 16 MIPSDC71f 4.7 6.2 1:64 mA

DC71g 4.7 6.2 1:128 mA

DC72a 13.2 17.2 1:2 mA

+125°C 3.3V 16 MIPSDC72f 4.7 6.2 1:64 mA

DC72g 4.7 6.2 1:128 mA

Note 1: Data in the Typical column is at 3.3V, +25°C unless otherwise stated.

2: IDOZE is primarily a function of the operating voltage and frequency. Other factors, such as I/O pin loading 
and switching rate, oscillator type, internal code execution pattern and temperature, also have an impact 
on the current consumption. The test conditions for all IDOZE measurements are as follows:

• Oscillator is configured in EC mode, OSC1 is driven with external square wave from rail-to-rail

• 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

• CPU, SRAM, program memory and data memory are operational

• No peripheral modules are operating; however, every peripheral is being clocked (PMDx bits are all 
zeros)

• CPU executing while(1) statement
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TABLE 26-10: DC CHARACTERISTICS: I/O PIN INPUT 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(1) Max Units Conditions

VIL Input Low Voltage

DI10 I/O Pins VSS — 0.2 VDD V

DI15 MCLR VSS — 0.2 VDD V

DI18 I/O Pins with SDAx, SCLx VSS — 0.3 VDD V SMBus disabled

DI19 I/O Pins with SDAx, SCLx VSS — 0.8 V SMBus enabled

VIH Input High Voltage

DI20 I/O Pins Not 5V Tolerant(4)

I/O Pins 5V Tolerant(4)
0.7 VDD

0.7 VDD

—
—

VDD

5.5
V
V

DI28 SDAx, SCLx 0.7 VDD — 5.5 V SMBus disabled

DI29 SDAx, SCLx 2.1 — 5.5 V SMBus enabled

ICNPU CNx Pull-up Current

DI30 50 250 450 A VDD = 3.3V, VPIN = VSS

IIL Input Leakage Current(2,3)

DI50 I/O Pins 5V Tolerant(4) — — ±2 A VSS  VPIN  VDD,
Pin at high-impedance

DI51 I/O Pins Not 5V Tolerant(4) — — ±1 A VSS  VPIN  VDD, 
Pin at high-impedance, 
-40°C  TA  +85°C

DI51a I/O Pins Not 5V Tolerant(4) — — ±2 A Shared with external 
reference pins, 
-40°C  TA  +85°C

DI51b I/O Pins Not 5V Tolerant(4) — — ±3.5 A VSS  VPIN  VDD, 
Pin at high-impedance, 
-40°C  TA  +125°C

DI51c I/O Pins Not 5V Tolerant(4) — — ±8 A Analog pins shared with 
external reference pins, 
-40°C  TA  +125°C

DI55 MCLR — — ±2 A VSS VPIN VDD

DI56 OSC1 — — ±2 A VSS VPIN VDD,
XT and HS modes

Note 1: Data in “Typ” column is at 3.3V, +25°C unless otherwise stated.

2: The leakage current on the MCLR pin is strongly dependent on the applied voltage level. The specified levels 
represent normal operating conditions. Higher leakage current can be measured at different input voltages.

3: Negative current is defined as current sourced by the pin.

4: See the “Pin Diagrams” section for the 5V tolerant I/O pins.

5: VIL source < (VSS – 0.3). Characterized but not tested.

6: Non-5V tolerant pins, VIH source > (VDD + 0.3), 5V tolerant pins, VIH source > 5.5V. Characterized but not 
tested.

7: Digital 5V tolerant pins cannot tolerate any “positive” input injection current from input sources > 5.5V.

8: Injection currents > | 0 | can affect the ADC results by approximately 4-6 counts. 

9: Any number and/or combination of I/O pins, not excluded under IICL or IICH conditions, are permitted 
provided the mathematical “absolute instantaneous” sum of the input injection currents from all pins do not 
exceed the specified limit. Characterized but not tested.
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