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

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

FIGURE 1-1: dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104 BLOCK
DIAGRAM
PSV and Tabl
Dataa ,T\cc:sse 4
Control Block < Y Data Bus

Interrupt 4 X Data Bus 4

Controller

2 P> PORTA

16
8 16 16 16
Data Latch Data Latch
PCH X RAM Y RAM SORTE
Program Counter ’
Address
Stack Loop Address
Control Control Latch Latch
Logic Logic
g gl 6
16 16
' Remappable
i Pins
Address Latch Address Generator Units
Program Memory
EA MUX

Data Latch ROM Latch

24 16 16
Instruction |«
Decode and

Control Instruction Reg

Literal Data

L - >
Control Signals .
to Various Blocks" DSP Engine v
P 16x16
0OSC2/CLKO Timing Power-up — W Register Array H
OSC1/CLKI | Generation > Timer Divide Support [ 16
X&» Oscillator
FRC/LPRC Start-up Timer
Oscillators
Power-on
Reset 16-Bit ALU
Precision -Bi
Band Gap p|| Watchdog
Reference Timer "
Voltage Brown-out
|
Regulator g Reset
Vcap VDD, Vss  MCLR
cTMU o Timers UARTL ADC1 oc/ RTCC
Imelrflgjpts 1-5 PWM1-2

4 3§ § F ¥ v
L 2R 2 2 2R 2

Comparators PWM
1.3 SPI1 IC1-IC3 CNx 12C1 6-ch
Note: Not all pins or features are implemented on all device pinout configurations. See the “Pin Diagrams” section for the specific pins

and features present on each device.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 7-26:

IPC16: INTERRUPT PRIORITY CONTROL REGISTER 16

u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
bit 15 bit 8

u-0 R/W-1 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0

— ULEIP2 U1EIP1 ULEIPO — FLTB1IP2M | FLTBLIPL® | FLTB1IPOW
bit 7 bit 0
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared X = Bit is unknown

bit 15-7 Unimplemented: Read as ‘0’

bit 6-4 U1EIP<2:0>: UARTL1 Error Interrupt 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 FLTB1IP<2:0>: PWM1 Fault B Interrupt Priority bits()
111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

Note 1. These bits are available in dsPIC(16/32)MC102/104 devices only.

© 2011-2014 Microchip Technology Inc.
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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.

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.

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 hits (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. Ifavalid clock switch has been initiated, the LOCK
and CF (OSCCONK<5,3>) status hits 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).

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.

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.

DS70000652F-page 132
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

10.0 1/0 PORTS

Note 1: This data sheet summarizes the features
of the dsPIC33FJ16(GP/MC)101/102
and dsPIC33FJ32(GP/MC)101/102/104
family devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to “1/O Ports” (DS70193) in the
“dsPIC33/PIC24 Family Reference Man-
ual”, 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.

All of the device pins (except VbD, Vss, MCLR and
OSC1/CLKI) are shared among the peripherals and the
parallel 1/O ports. All I/O input ports feature Schmitt
Trigger inputs for improved noise immunity.

10.1 Parallel I/O (PIO) Ports

Generally a parallel 1/0 port that shares a pin with a
peripheral is subservient to the peripheral. The
peripheral’s output buffer data and control signals are
provided to a pair of multiplexers. The multiplexers
select whether the peripheral or the associated port
has ownership of the output data and control signals of
the 1/0 pin. The logic also prevents “loop through,” in
which a port’s digital output can drive the input of a
peripheral that shares the same pin. Figure 10-1 shows
how ports are shared with other peripherals and the
associated 1/O pin to which they are connected.

When a peripheral is enabled and the peripheral is
actively driving an associated pin, the use of the pin as
a general purpose output pin is disabled. The I/O pin
can be read, but the output driver for the parallel port bit
is disabled. If a peripheral is enabled, but the peripheral
is not actively driving a pin, that pin can be driven by a
port.

All port pins have three registers directly associated
with their operation as digital I/O. The Data Direction
register (TRISx) determines whether the pin is an input
or an output. If the data direction bit is a ‘1’, the pin is
an input. All port pins are defined as inputs after a
Reset. Reads from the Output Latch (LATX) register
read the latch. Writes to the Output Latch register write
the latch. Reads from the port (PORTX) read the port
pins, while writes to the port pins write the latch.

Any bit and its associated data and control registers
that is not valid for a particular device will be disabled.
This means the corresponding LATx and TRISx
registers and the port pin will read as zeros.

When a pin is shared with another peripheral or
function that is defined as an input only, it is
nevertheless regarded as a dedicated port because
there is no other competing source of outputs.

© 2011-2014 Microchip Technology Inc.

DS70000652F-page 139



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

REGISTER 10-8: RPINR18: PERIPHERAL PIN SELECT INPUT REGISTER 18

U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — ULCTSR4 | U1CTSR3 U1CTSR2 UL1CTSR1 U1CTSRO
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
— — — U1RXR4 U1RXR3 U1RXR2 U1RXR1 U1RXRO
bit 7 bit 0
Legend:
R = Readable hit 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 U1CTSR<4:0>: Assign UARTL1 Clear-to-Send (U1CTS) 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 RPO

bit 7-5 Unimplemented: Read as ‘0’

bit 4-0 U1RXR<4:0>: Assign UART1 Receive (ULRX) 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 RPO
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

15.4 PWM Control Registers

REGISTER 15-1:

PXxTCON: PWMx TIME BASE CONTROL REGISTER

R/W-0 uU-0 R/W-0 uU-0 u-0 uU-0 uU-0 uU-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 PTOPSO PTCKPS1 PTCKPSO PTMOD1 PTMODO
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared X = Bit is unknown

bit 15

bit 14
bit 13

bit 12-8
bit 7-4

bit 3-2

bit 1-0

PTEN: PWMx Time Base Timer Enable bit

1 = PWMx time base is on

0 = PWMx time base is off

Unimplemented: Read as ‘0’

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
Unimplemented: Read as ‘0’

PTOPS<3:0>: PWMx Time Base Output Postscale Select bits
1111 = 1:16 postscale

0001 = 1:2 postscale
0000 = 1:1 postscale

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 = PWMXx time base input clock period is Tcy (1:1 prescale)

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

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

10 = PWMXx 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

© 2011-2014 Microchip Technology Inc.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

16.1
1.

SPI Helpful Tips

In Frame mode, if there is a possibility that the

master may not be initialized before the slave:

a) If FRMPOL (SPIXCON2<13>) = 1, use a
pull-down resistor on SSx.

b) If FRMPOL =0, use a pull-up resistor on SSx.

16.2

Many usefu

SPI| Resources

| resources are provided on the main prod-

uct page of the Microchip web site for the devices listed

in this data
accessed u

sheet. This product page, which can be
sing this link, contains the latest updates

and additional information.

Note:

This insures that the first frame transmission
after initialization is not shifted or corrupted.

2.

In Non-Framed 3-Wire mode (i.e., not using SSx

from a master):

a) If CKP (SPIxCON1<6>) = 1, always place a
pull-up resistor on SSx.

b) If CKP = 0, always place a pull-down
resistor on SSx.

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=en554109

Note:

This will insure that during power-up and
initialization, the master/slave will not lose
sync due to an errant SCK transition that
would cause the slave to accumulate data
shift errors for both transmit and receive,
appearing as corrupted data.

FRMEN (SPIXCON2<15>) = 1 and SSEN
(SPIXCON1<7>) = 1 are exclusive and invalid.
In Frame mode, SCKx is continuous and the
Frame Sync pulse is active on the SSx pin,
which indicates the start of a data frame.

Note:

Not all third-party devices support Frame
mode timing. Refer to the SPI electrical
characteristics for details.

In Master mode only, set the SMP bit
(SPIXCON1<9>) to a ‘1’ for the fastest SPI data
rate possible. The SMP bit can only be set at the
same time or after the MSTEN bit
(SPIXCON1<5>) is set.

To avoid invalid slave read data to the master,
the user’s master software must ensure enough
time for slave software to fill its write buffer
before the user application initiates a master
write/read cycle. It is always advisable to pre-
load the SPIXBUF Transmit register in advance
of the next master transaction cycle. SPIXBUF is
transferred to the SPIx Shift register and is
empty once the data transmission begins.

The SPI related pins (SDI1, SDO1, SCK1) are
located at fixed positions in the dsPIC33FJ16(GP/
MC)10X devices. The same pins are remappable
in the dsPIC33FJ32(GP/MC)10X devices.

16.2.1

KEY RESOURCES

» “Serial Peripheral Interface (SPI)” (DS70206) in
the “dsPIC33/PIC24 Family Reference Manual”.

* Code Samples
« Application Notes

* Software
* Webinars

Libraries

« All related “dsPIC33/PIC24 Family Reference
Manual” sections

« Development Tools

DS70000652F-page 198
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 17-2:  I2CxSTAT: 12Cx STATUS REGISTER (CONTINUED)

bit 4

bit 3

bit 2

bit 1

bit 0

P: Stop bit

1 = Indicates that a Stop bit has been detected last

0 = Stop bit was not detected last

Hardware sets or clears when Start, Repeated Start or Stop is detected.
S: Start bit

1 = Indicates that a Start (or Repeated Start) bit has been detected last
0 = Start bit was not detected last

Hardware sets or clears when Start, Repeated Start or Stop is detected.
R_W: Read/Write Information bit (when operating as I°C slave)

1 = Read — Indicates data transfer is output from slave

0 = Write — Indicates data transfer is input to slave

Hardware sets or clears after reception of an I2C device address byte.
RBF: Receive Buffer Full Status bit

1 = Receive is complete, [2CxRCV is full

0 = Receive is not complete, I2CxRCV is empty

Hardware sets when I12CxRCV is written with received byte. Hardware clears when software reads
I2CxXRCV.

TBF: Transmit Buffer Full Status bit

1 = Transmit in progress, I2CxTRN is full

0 = Transmit complete, I2CxXTRN is empty

Hardware sets when software writes to I2CxTRN. Hardware clears at completion of data transmission.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

FIGURE 19-1: ADC1 BLOCK DIAGRAM FOR dsPIC33FJXX(GP/MC)101 DEVICES
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Alternate Input Selection

Note 1: Internally connected to the CTMU module.
2: This selection is only used with CTMU capacitive and time measurement.
3: This pin is available in dsPIC33FJ32(GP/MC)101 devices only.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 19-3: ADI1CON3: ADC1 CONTROL REGISTER 3

R/W-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADRC — — samca® | samc3® | samc2® | samc1i® | samco®
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
ADCS7® ADCS6® | aDcss5@ | Apcs4a® | ADcs3® | ADCs2 ADCS1® | ADCS0®
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 ADRC: ADC1 Conversion Clock Source bit

1 = ADC1 internal RC clock
0 = Clock derived from system clock
bit 14-13 Unimplemented: Read as ‘0’
bit 12-8 SAMC<4:0>: Auto-Sample Time bits(®)
11111 =31 TaD

00001 =1 TaD
00000 =0 TAD

bit 7-0 ADCS<7:0>: ADC1 Conversion Clock Select bits(?
11111111 = Reserved

01000000 = Reserved
00111111 =Tcy » (ADCS<7:0> + 1) =64 « Tcy = TAD

00000010 =Tcy » (ADCS<7:0>+ 1) =3+« Tcy = TAD
00000001 =Tcy » (ADCS<7:0>+1)=2+ Tcy = TAD
00000000 =Tcy » (ADCS<7:0>+1)=1¢ TCcYy = TAD

Note 1. This bitis only used if SSRC<2:0> (AD1CON1<7:5>) = 1.
2:  This bitis not used if ADRC (AD1CON3<15>) = 1.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

20.0 COMPARATOR MODULE

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.

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 1I/0O OPERATING MODES
INTREFr — — — EVPOL<1:0>
|
| |
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I
Cl”\‘Dlzl_" | vins | 1 Function |  Filter e —
CVREEIN + (Figure 20-3) (Figure 20-4) C10UT
| | couT
CuNA - MY 7]
L — — — 1
INTREFr - = 1 EVPOL<1:0>
|
> |
Interrupt
C2INB|X'—[_> MUX Logic | coE
C2INC | [Vin- ank Diaial CPOL ]
- Blanking igita |
C2IND [} | | vinte | C2 Function Filter /"——‘/—&
CVREFIN + (Figure 20-3) (Figure 20-4) C20UT
| > X | cout
C2INA X |
L — — — 1
r_—— = " EVPOL<1:0>
INTREF |
>
Interrupt
C3|NB|X|—[—’ MUX Logic | coE
CmNCEg | LVin- Blanki Digital POk |
- anking igital |
C3IND | | wvin+ | C3 Function Filter ‘ Lo /—&
CVREFIN >+ (Figure 20-3) (Figure 20-4) C30uUT
| > | cout
C3INAK—={ MUX 17
Lo Comparator Voltage
Reference X
(Figure 20-2) CVREF
BGSEL<1:0>
AVDD AVss
IVRer(®)
Note 1: This reference voltage is generated internally on the device. Refer to Section 26.0 “Electrical Characteristics”
for the specified voltage range.
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20.1

REGISTER 20-1:

Comparator Control Registers

CMSTAT. COMPARATOR STATUS REGISTER

R/W-0 uU-0 uU-0 uU-0 uU-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

— — — — — C30uUT c20uUT CiouT
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bitis cleared

X = Bit is unknown

bit 15

bit 14-11
bit 10

bit 9

bit 8

bit 7-3
bit 2

bit 1

bit 0

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

Unimplemented: Read as ‘0’

C3EVT: Comparator 3 Event Status bit
1 = Comparator event occurred

0 = Comparator event did not occur
C2EVT: Comparator 2 Event Status bit
1 = Comparator event occurred

0 = Comparator event did not occur
C1EVT: Comparator 1 Event Status bit
1 = Comparator event occurred

0 = Comparator event did not occur
Unimplemented: Read as ‘0’

C30UT: Comparator 3 Output Status bit
When CPOL =0:

1 = VIN+ > VIN-

0 = VIN+ < VIN-

When CPOL = 1:

1 = VIN+ < VIN-

0 = VIN+ > VIN-

C20UT: Comparator 2 Output Status bit
When CPOL =0:

1 = VIN+ > VIN-

0 = VIN+ < VIN-

When CPOL = 1:

1 = VIN+ < VIN-

0 = VIN+ > VIN-

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 21-3: ALCFGRPT: ALARM CONFIGURATION 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

ALRMEN

CHIME AMASK3 AMASK?2 AMASK1 AMASKO ALRMPTR1 | ALRMPTRO

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

ARPT7

ARPT6 ARPT5 ARPT4 ARPT3 ARPT2 ARPT1 ARPTO

bit 7

bit 0

Legend:

R = Readable hit 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

bit 14

bit 13-10

bit 9-8

bit 7-0

ALRMEN: Alarm Enable bit

1 = Alarm is enabled (cleared automatically after an alarm event whenever ARPT<7:0> = 0x00 and
CHIME = 0)
0 = Alarm is disabled

CHIME: Chime Enable bit

1 = Chime is enabled; ARPT<7:0> bits are allowed to roll over from 0x00 to OxFF
0 = Chime is disabled; ARPT<7:0> hits stop once they reach 0x00

AMASK<3:0>: Alarm Mask Configuration bits

0000 = Every half second
0001 = Every second

0010 = Every 10 seconds
0011 = Every minute

0100 = Every 10 minutes
0101 = Every hour

0110 = Once a day

0111 = Once a week

1000 = Once a month

1001 = Once a year (except when configured for February 29th, once every 4 years)
101x = Reserved — do not use
11xx = Reserved — do not use

ALRMPTR<1:0>: Alarm Value Register Window Pointer bits

Points to the corresponding Alarm Value registers when reading ALRMVALH and ALRMVALL registers;
the ALRMPTR<1:0> value decrements on every read or write of ALRMVALH until it reaches ‘00’.
ALRMVAL<15:8>:

00 = ALRMMIN

01 = ALRMWD

10 = ALRMMNTH

11 = Unimplemented

ALRMVAL<7:0>:

00 = ALRMSEC

01 = ALRMHR

10 = ALRMDAY

11 = Unimplemented

ARPT<7:0>: Alarm Repeat Counter Value bits
11111111 = Alarm will repeat 255 more times

00000000 = Alarm will not repeat
The counter decrements on any alarm event. The counter is prevented from rolling over from 0x00 to
OxFF unless CHIME = 1.
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REGISTER 21-7:

RTCVAL (WHEN RTCPTR<1:0> = 00): RTCC 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 MINTENO | MINONE3 | MINONE2 MINONE1 MINONEO
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 | SECTENO | SECONE3 SECONE2 SECONE1 | SECONEO
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
bit 14-12

bit 11-8

bit 7
bit 6-4

bit 3-0

Unimplemented: Read as ‘0’

MINTEN<2:0>: Binary Coded Decimal Value of Minute’s Tens Digit bits
Contains a value from 0 to 5.

MINONE<3:0>: Binary Coded Decimal Value of Minute’s Ones Digit bits
Contains a value from 0 to 9.

Unimplemented: Read as ‘0’

SECTEN<2:0>: Binary Coded Decimal Value of Second’s Tens Digit bits
Contains a value from 0 to 5.

SECONE<3:0>: Binary Coded Decimal Value of Second’s Ones Digit bits
Contains a value from O to 9.
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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 | MINTENO | MINONE3 | MINONE2 MINONE1 MINONEO
bit 15 bit 8
uU-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
— SECTEN2 SECTEN1 | SECTENO | SECONE3 | SECONE2 SECONE1 | SECONEO
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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TABLE 23-4: dsPIC33F CONFIGURATION BITS DESCRIPTION (CONTINUED)

Bit Field Description
WDTPRE Watchdog Timer Prescaler bit
1=1:128
0=1:32

WDTPOST<3:0> | Watchdog Timer Postscaler bits

1111 =1:32,768

1110 =1:16,384

0001 =1:2

0000 =1:1

PLLKEN PLL Lock Enable bit

1 = Clock switch to PLL will wait until the PLL lock signal is valid

0 = Clock switch will not wait for the PLL lock signal

ALTI2C Alternate 1°C™ Pins bit

1 = IC is mapped to SDA1/SCL1 pins

0 = I12C is mapped to ASDA1/ASCL1 pins

ICS<1:0> ICD Communication Channel Select bits

11 = Communicate on PGEC1 and PGED1

10 = Communicate on PGEC2 and PGED2

01 = Communicate on PGEC3 and PGED3

00 = Reserved, do not use

PWMPIN Motor Control PWM Module Pin Mode bit

1 = PWM module pins controlled by PORT register at device Reset (tri-stated)
0 = PWM module pins controlled by PWM module at device Reset (configured as output pins)
HPOL Motor Control PWM High Side Polarity bit

1 = PWM module high side output pins have active-high output polarity
0 = PWM module high side output pins have active-low output polarity
LPOL Motor Control PWM Low Side Polarity bit

1 = PWM module low side output pins have active-high output polarity
0 = PWM module low side output pins have active-low output polarity
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FIGURE 26-5: TIMER1/2/3 EXTERNAL CLOCK TIMING CHARACTERISTICS

R e .

|<—Tx10—>! -~ Txll— |

| |
- TX15———————>{<——Tx20—>

, 0S60 - |

TMRX X1
I

A

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

TABLE 26-22: TIMER1 EXTERNAL CLOCK TIMING REQUIREMENTS()

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

AC CHARACTERISTICS

Pilr:m Symbol Characteristic® Min Typ Max Units Conditions
TA10 |TTxH T1CK High |Synchronous Greater of: — — ns |Must also meet
Time mode 20 or Parameter TA15,
(Tcy + 20)/N N = prescale value
Asynchronous 35 — — ns |18, 64,256)
TA1l |TTxL T1CK Low Synchronous Greater of: — — ns [Must also meet
Time mode 20 ns or Parameter TA15,
(Tcy + 20)/IN N = prescale value
Asynchronous 10 — — ns |(1 8, 64,256)
TA15 |TTxP T1CK Input |Synchronous Greater of: — — ns [N = prescale value
Period mode 40 or (1, 8, 64, 256)
(2 Tcy + 40)/N
0S60 |Ft1 SOSC1/T1CK Oscillator DC — 50 kHz
Input Frequency Range
(oscillator enabled by setting
the TCS (T1CON<1>) bit)
TA20 |TckexTMRL |Delay from External TLCK 0.75Tcy+40 | — |1.75Tcy+40| ns
Clock Edge to Timer Increment

Note 1. Timerlis a Type A.
2: These parameters are characterized by similarity, but are not tested in manufacturing.
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TABLE 26-42: SPIx SLAVE MODE (FULL-DUPLEX, CKE =1, CKP =1, SMP = 0) TIMING
REQUIREMENTS FOR dsPIC33FJ32(GP/MC)10X

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Operating temperature

Pzr:m Symbol Characteristic(?) Min Typ@ | Max | Units Conditions
SP70 |TscP Maximum SCKXx Input Frequency — — 11 MHz | See Note 3
SP72 | TscF SCKXx Input Fall Time — — — ns | See Parameter DO32
and Note 4
SP73 |TscR SCKXx Input Rise Time — — — ns | SeeParameter DO31
and Note 4
SP30 |TdoF SDOx Data Output Fall Time — — — ns | SeeParameter DO32
and Note 4
SP31 |TdoR SDOx Data Output Rise Time — — — ns | SeeParameter DO31
and Note 4
SP35 |TscH2doV, | SDOx Data Output Valid after — 6 20 ns
TscL2doV | SCKx Edge
SP36 |TdoV2scH, | SDOx Data Output Setup to 30 — — ns
TdoV2scL |First SCKx Edge
SP40 | TdiV2scH, |Setup Time of SDIx Data Input 30 — — ns
TdivV2scL |to SCKx Edge
SP41 |TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge
SP50 |TssL2scH, |SSx < to SCKx T or SCKx Input 120 — — ns
TssL2scL
SP51 |TssH2dozZ |SSx T to SDOx Output 10 — 50 ns |See Note 4
High-Impedance
SP52 TscH2ssH | SSx after SCKx Edge 15Tcy +40| — — ns |See Note 4
TscL2ssH
SP60 TssL2doV | SDOx Data Output Valid after — — 50 ns
SSx Edge
Note 1: These parameters are characterized, but are not tested in manufacturing.
2. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 91 ns. Therefore, the SCKx clock generated by the master must not
violate this specification.
4: Assumes 50 pF load on all SPIx pins.
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TABLE 26-44: SPIx SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =0, SMP = 0) TIMING
REQUIREMENTS FOR dsPIC33FJ32(GP/MC)10X

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
-40°C < TA < +85°C for Industrial

-40°C < TA < +125°C for Extended

Operating temperature

Pzr:m Symbol Characteristic(?) Min Typ@ | Max | Units Conditions
SP70 |TscP Maximum SCKXx Input Frequency — — 11 MHz | See Note 3
SP72 | TscF SCKXx Input Fall Time — — — ns | See Parameter DO32
and Note 4
SP73 |TscR SCKXx Input Rise Time — — — ns | SeeParameter DO31
and Note 4
SP30 |TdoF SDOx Data Output Fall Time — — — ns | SeeParameter DO32
and Note 4
SP31 |TdoR SDOx Data Output Rise Time — — — ns | SeeParameter DO31
and Note 4
SP35 |TscH2doV, | SDOx Data Output Valid after — 6 20 ns
TscL2doV | SCKx Edge
SP36 |TdoV2scH, | SDOx Data Output Setup to 30 — — ns
TdoV2scL |First SCKx Edge
SP40 | TdiV2scH, |Setup Time of SDIx Data Input 30 — — ns
TdivV2scL |to SCKx Edge
SP41 |TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge
SP50 |TssL2scH, |SSx < to SCKx T or SCKx Input 120 — — ns
TssL2scL
SP51 |TssH2dozZ |SSx T to SDOx Output 10 — 50 ns |See Note 4
High-Impedance
SP52 TscH2ssH | SSx after SCKx Edge 15Tcy +40| — — ns |See Note 4
TscL2ssH
Note 1: These parameters are characterized, but are not tested in manufacturing.
2. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 91 ns. Therefore, the SCKx clock generated by the Master must not
violate this specification.
4: Assumes 50 pF load on all SPIx pins.
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