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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

FIGURE 3-3: DSP ENGINE BLOCK DIAGRAM
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

FIGURE 4-5: DATA MEMORY MAP FOR dsPIC33FJ32(GP/MC)101/102/104 DEVICES WITH
2-KBYTE RAM
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

425 X AND Y DATA SPACES

The core has two data spaces, X and Y. These data
spaces can be considered either separate (for some
DSP instructions), or as one unified linear address
range (for MCU instructions). The data spaces are
accessed using two Address Generation Units (AGUS)
and separate data paths. This feature allows certain
instructions to concurrently fetch two words from RAM,
thereby enabling efficient execution of DSP algorithms
such as Finite Impulse Response (FIR) filtering and
Fast Fourier transform (FFT).

The X data space is used by all instructions and
supports all addressing modes. X data space has
separate read and write data buses. The X read data
bus is the read data path for all instructions that view
data space as combined X and Y address space. It is
also the X data prefetch path for the dual operand DSP
instructions (MAC class).

The Y data space is used in concert with the X data
space by the MAC class of instructions (CLR, ED,
EDAC, MAC, MOVSAC, MPY, MPY. N and MSC) to provide
two concurrent data read paths.

Both the X and Y data spaces support Modulo
Addressing mode for all instructions, subject to
addressing mode restrictions. Bit-Reversed Addressing
mode is only supported for writes to X data space.

All data memory writes, including in DSP instructions,
view data space as combined X and Y address space.
The boundary between the X and Y data spaces is
device-dependent and is not user-programmable.

All Effective Addresses are 16 bits wide and point to
bytes within the data space. Therefore, the data space
address range is 64 Kbytes, or 32K words, although the
implemented memory locations vary by device.

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

NOTES:

DS70000652F-page 82 © 2011-2014 Microchip Technology Inc.



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

6.3 POR

A POR circuit ensures the device is reset from power-
on. The POR circuit is active until VbD crosses the
VPOR threshold and the delay, TPOR, has elapsed. The
delay, TPOR, ensures that the internal device bias
circuits become stable.

The device supply voltage characteristics must meet
the specified starting voltage and rise rate require-
ments to generate the POR. Refer to Section 26.0
“Electrical Characteristics” for details.

The Power-on Reset (POR) status bit in the Reset Con-
trol (RCON<O0>) register is set to indicate the Power-on
Reset.

6.4 BOR and PWRT

The on-chip regulator has a BOR circuit that resets the
device when the VDD is too low (VDD < VBOR) for proper
device operation. The BOR circuit 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.

The Brown-out Reset (BOR) status bit in the Reset
Control (RCON<1>) register is set to indicate the
Brown-out Reset.

The device will not run at full speed after a BOR as the
VDD should rise to acceptable levels for full-speed
operation. The Power-up Timer (PWRT) provides power-
up time delay (TPWRT) to ensure that the system power
supplies have stabilized at the appropriate levels for
full-speed operation before the SYSRST is released.

Refer to Section 23.0 “Special Features” for further
details.

Figure 6-3 shows the typical brown-out scenarios. The
Reset delay (TBOR + TPWRT) is initiated each time VDD
rises above the VBOR trip point.

FIGURE 6-3: BROWN-OUT RESET SITUATIONS
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 7-17:

IPC2: INTERRUPT PRIORITY CONTROL REGISTER 2

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— U1RXIP2 U1RXIP1 U1RXIPO — SPI1IP2 SPI1IP1 SPI1IPO
bit 15 bit 8
uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— SPI1EIP2 SPI1EIP1 SPI1EIPO — T3IP2 T3IP1 T3IPO
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’ = Bitis cleared X = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-12 U1RXIP<2:0>: UART1 Receiver 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 SPI1IP<2:0>: SPI1 Event 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 SPI1EIP<2:0>: SPI1 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 T3IP<2:0>: Timer3 Interrupt Priority bits

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

DS70000652F-page 114
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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 INT1IPO
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

uU-0 R/W-1 R/W-0 R/W-0 uU-0 uU-0 uU-0 uU-0
— T41p2M Taip1® T41Po® — — — —
bit 15 bit 8
uU-0 uU-0 U-0 uU-0 uU-0 uU-0 uU-0 uU-0
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’ = Bitis cleared X = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-12 T4IP<2:0>: Timer4 Interrupt Priority bits(H)

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

9.5 PMD Control Registers

REGISTER 9-1:  PMD1: PERIPHERAL MODULE DISABLE CONTROL REGISTER 1
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 u-0
T5MD®) T4mD®) T3MD T2MD T1MD — PWM1MD —
bit 15 bit 8
R/W-0 u-0 R/W-0 U-0 R/W-0 u-0 u-0 R/W-0
[2C1IMD — U1MD = SPI1IMD — = AD1MD®@
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 T5MD: Timer5 Module Disable bit(!)
1 = Timer5 module is disabled
0 = Timer5 module is enabled
bit 14 T4MD: Timer4 Module Disable bit!)
1 = Timer4 module is disabled
0 = Timer4 module is enabled
bit 13 T3MD: Timer3 Module Disable bit
1 = Timer3 module is disabled
0 = Timer3 module is enabled
bit 12 T2MD: Timer2 Module Disable bit
1 = Timer2 module is disabled
0 = Timer2 module is enabled
bit 11 T1MD: Timerl Module Disable bit
1 = Timerl module is disabled
0 = Timerl module is enabled
bit 10 Unimplemented: Read as ‘0’
bit 9 PWM1MD: PWM1 Module Disable bit
1 = PWM1 module is disabled
0 = PWM1 module is enabled
bit 8 Unimplemented: Read as ‘0’
bit 7 12C1MD: 12C1 Module Disable bit
1 =12C1 module is disabled
0 =12C1 module is enabled
bit 6 Unimplemented: Read as ‘0’
bit 5 U1MD: UART1 Module Disable bit
1 = UART1 module is disabled
0 = UART1 module is enabled
bit 4 Unimplemented: Read as ‘0’
Note 1:

These bits are available in dsPIC33FJ32(GP/MC)10X devices only.

2.  PCFGx bits have no effect if the ADC module is disabled by setting this bit. When the bit is set, all port
pins that have been multiplexed with ANx will be in Digital mode.

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

10.4 Peripheral Pin Select (PPS)

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

The Peripheral Pin Select configuration feature
operates over a fixed subset of digital 1/0 pins. Pro-
grammers can independently map the input and/or
output of most digital peripherals to any one of these
I/O pins. Peripheral Pin Select is performed in soft-
ware and generally does not require the device to be
reprogrammed. Hardware safeguards are included
that prevent accidental or spurious changes to the
peripheral mapping, once it has been established.

10.4.1 AVAILABLE PINS

The Peripheral Pin Select feature is used with a range
of up to 16 pins. The number of available pins depends
on the particular device and its pin count. Pins that
support the Peripheral Pin Select feature include the
designation “RPn” in their full pin designation, where
“RP” designates a remappable peripheral and “n” is the
remappable pin number.

10.4.2 CONTROLLING PERIPHERAL PIN
SELECT

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

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

10.4.2.1 Input Mapping

The inputs of the Peripheral Pin Select options are
mapped on the basis of the peripheral. A control
register associated with a peripheral dictates the pin it
will be mapped to. The RPINRX registers are used to
configure peripheral input mapping (see Register 10-1
through Register 10-10). Each register contains sets
of 5-bit fields, with each set associated with one of the
remappable peripherals. Programming a given
peripheral’s bit field with an appropriate 5-bit value
maps the RPn pin with that value to that peripheral.
For any given device, the valid range of values for any
bit field corresponds to the maximum number of
Peripheral Pin Selections supported by the device.

Figure 10-2 lllustrates remappable pin selection for
U1RX input.

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

FIGURE 10-2: REMAPPABLE MUX

INPUT FOR U1RX

U1RXR<4:0>

U1RX Input
to Peripheral
2 >
RP2
° °
o °
o °
X 25
RP25
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 15-6: PWMxCON2: PWMx CONTROL REGISTER 2

uU-0 uU-0 uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — SEVOPS<3:0>
bit 15 bit 8
uU-0 uU-0 uU-0 U-0 uU-0 R/W-0 R/W-0 R/W-0
— — — — — IUE OSYNC uDIS
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’ = Bitis cleared X = Bit is unknown
bit 15-12 Unimplemented: Read as ‘0’
bit 11-8 SEVOPS<3:0>: PWMx Special Event Trigger Output Postscale Select bits

1111 = 1:16 postscale

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

bit 7-3 Unimplemented: Read as ‘0’
bit 2 IUE: Immediate Update Enable bit

1 = Updates to the active PxDC registers are immediate

0 = Updates to the active PxDC registers are synchronized to the PWMx time base
bit 1 OSYNC: Output Override Synchronization bit

1 = Output overrides via the PxOVDCON register are synchronized to the PWMx time base
0 = Output overrides via the PxOVDCON register occur on the next Tcy boundary

bit 0 UDIS: PWMx Update Disable bit

1 = Updates from Duty Cycle and Period Buffer registers are disabled
0 = Updates from Duty Cycle and Period Buffer registers are enabled

© 2011-2014 Microchip Technology Inc. DS70000652F-page 189



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

REGISTER 18-2: UxSTA: UARTx STATUS AND CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

ADDEN: Address Character Detect bit (Bit 8 of received data = 1)

1 = Address Detect mode is enabled; if 9-bit mode is not selected, this does not take effect

0 = Address Detect mode is disabled

RIDLE: Receiver Idle bit (read-only)

1 = Receiver is Idle

0 = Receiver is active

PERR: Parity Error Status bit (read-only)

1 = Parity error has been detected for the current character (character at the top of the receive FIFO)

0 = Parity error has not been detected

FERR: Framing Error Status bit (read-only)

1 = Framing error has been detected for the current character (character at the top of the receive FIFO)

0 = Framing error has not been detected

OERR: Receive Buffer Overrun Error Status bit (read-only/clear only)

1 = Receive buffer has overflowed

0 = Receive buffer has not overflowed; clearing a previously set OERR bit (1 — 0 transition) will reset
the receiver buffer and the UXRSR to the empty state

URXDA: UARTx Receive Buffer Data Available bit (read-only)

1 = Receive buffer has data, at least one more character can be read
0 = Receive buffer is empty

Refer to “UART” (DS70188) in the “dsPIC33/PIC24 Family Reference Manual” for information on enabling
the UART module for transmit operation.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 19-5: ADI1CHSO0: ADC1 INPUT CHANNEL 0 SELECT REGISTER

R/W-0

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

CHONB

— — CHOSB4 CHOSB3 CHOSB2 CHOSB1 CHOSBO

bit 15

bit 8

R/W-0

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

CHONA

— — CHOSA4 CHOSA3 CHOSA2 CHOSA1 CHOSAO

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 14-13
bit 12-8

bit 7

bit 6-5
bit 4-0

CHONB: Channel 0 Negative Input Select for Sample B bit

1 = Channel 0 negative input is AN1
0 = Channel 0 negative input is AVSS

Unimplemented: Read as ‘0’
CHOSB<4:0>: Channel 0 Positive Input Select for Sample B bits

11111- 10000 = Reserved; do not use

01111 = Channel 0 positive input is AN15(

01110 = No channels connected, all inputs are floating (used for CTMU)
01101 = Channel 0 positive input is connected to CTMU temperature sensor
01100 = Channel 0 positive input is AN12(2)

01011 = Channel 0 positive input is AN11@)

01010 = Channel 0 positive input is AN10()

01001 = Channel 0 positive input is AN9®)

01000 = Channel 0 positive input is AN8()

00111 = Channel 0 positive input is AN7(2)

00110 = Channel 0 positive input is AN6()

00101 = Channel 0 positive input is AN5(D)

00100 = Channel 0 positive input is AN

00011 = Channel 0 positive input is AN3

00010 = Channel 0 positive input is AN2

00001 = Channel 0 positive input is AN1

00000 = Channel 0 positive input is ANO

CHONA: Channel 0 Negative Input Select for Sample A bit

1 = Channel 0 negative input is AN1
0 = Channel 0 negative input is AVSS

Unimplemented: Read as ‘0’
CHOSA<4:0>: Channel 0 Positive Input Select for Sample A bits
Refer to bits<12-8> for the available settings.

Note 1. This setting is available in all devices, excluding the dsPIC33FJIXX(GP/MC)101, where it is reserved.
2: This setting is available in the dsPIC33FJ32(GP/MC)104 devices only and is reserved in all other devices.
3: This setting is available in all devices, excluding the dsPIC33FJ16(GP/MC)101/102, where it is reserved.
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

REGISTER 22-2: CTMUCON2: CTMU CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
EDGIMOD | EDG1POL | EDGI1SEL3 EDGI1SELO | EDG2STAT | EDG1STAT
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0

EDG2MOD | EDG2POL | EDG2SEL3 EDG2SELO — —
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 EDG1MOD: Edge 1 Edge Sampling Selection bit

1 = Edge 1 is edge-sensitive
0 = Edge 1 is level-sensitive
bit 14 EDG1POL: Edge 1 Polarity Select bit

1 = Edge 1 is programmed for a positive edge response
0 = Edge 1 is programmed for a negative edge response

bit 13-10 EDG1SEL<3:0>: Edge 1 Source Select bits
1xxx = Reserved
01xx = Reserved
0011 = CTED1 pin
0010 = CTEDZ2 pin
0001 = OC1 module
0000 = Timerl module

bit 9 EDG2STAT: Edge 2 Status bit

Indicates the status of Edge 2 and can be written to control the edge source.
1 = Edge 2 has occurred
0 = Edge 2 has not occurred

bit 8 EDG1STAT: Edge 1 Status bit

Indicates the status of Edge 1 and can be written to control the edge source.
1 = Edge 1 has occurred
0 = Edge 1 has not occurred

bit 7 EDG2MOD: Edge 2 Edge Sampling Selection bit
1 = Edge 2 is edge-sensitive
0 = Edge 2 is level-sensitive
bit 6 EDG2POL: Edge 2 Polarity Select bit
1 = Edge 2 is programmed for a positive edge response
0 = Edge 2 is programmed for a negative edge response
bit 5-2 EDG2SEL<3:0>: Edge 2 Source Select bits

1xxx = Reserved

01xx = Reserved

0011 = CTED2 pin

0010 = CTED1 pin

0001 = Comparator 2 module
0000 = IC1 module

bit 1-0 Unimplemented: Read as ‘0’
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dsPIC33FJ16(GP/MC)101/102 AND dsPIC33FJ32(GP/MC)101/102/104

TABLE 26-7: DC CHARACTERISTICS: IDLE CURRENT (lIDLE)

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Parilrgeter Typical® Max Units Conditions
Idle Current (lipLE): Core Off, Clock On Base Current® — dsPIC33FJ16(GP/MC)10X Devices
DC40d 0.4 1.0 mA -40°C
DC40a 0.4 1.0 mA +25°C 3.3V LPRC
DC40b 0.4 1.0 mA +85°C ' (32.768 kHz)®
DC40c 0.5 1.0 mA +125°C
DC41d 0.5 11 mA -40°C
DC41la 0.5 11 mA +25°C 3
3.3V 1 MIPS@®)
DC41b 0.5 11 mA +85°C
DC4ic 0.8 11 mA +125°C
DC42d 0.9 1.6 mA -40°C
DC42a 0.9 1.6 mA +25°C 3
3.3V 4 MIPS®
DC42b 1.0 1.6 mA +85°C
DC42c 12 1.6 mA +125°C
DC43a 1.6 2.6 mA +25°C
DC43d 1.6 2.6 mA -40°C 3
3.3V 10 MIPS®)
DC43b 17 2.6 mA +85°C
DC43c 2 2.6 mA +125°C
DC44d 2.4 3.8 mA -40°C
DC44a 2.4 3.8 mA +25°C 3
3.3V 16 MIPS®)
DC44b 2.6 3.8 mA +85°C
DC44c 2.9 3.8 mA +125°C
Note 1: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated.
2: Base Idle 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 /0 inputs)
« All I/O pins are configured as inputs and pulled to Vss
* MCLR = VDD, WDT and FSCM are disabled
« No peripheral modules are operating; however, every peripheral is being clocked (PMDx bits are all
zeroed)
3: These parameters are characterized, but not tested in manufacturing.
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TABLE 26-12: DC CHARACTERISTICS: PROGRAM MEMORY

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Pilr;im Symbol Characteristic®® Min | Typ® | Max | Units Conditions
Program Flash Memory

D130a |EP Cell Endurance 10,000 — — E/W |-40°C to +125°C

D131 VPR VoD for Read VMIN — 3.6 V  |VMIN = Minimum operating
voltage

D132b |VPew |VDD for Self-Timed Write VMIN — 3.6 V  |VMIN = Minimum operating
voltage

D134 TRETD |Characteristic Retention 20 — — Year |Provided no other specifications
are violated

D135 IbDP Supply Current during — 10 — mA

Programming

D137a |TPE Page Erase Time 20.1 — 26.5 ms |TPE = 168517 FRC cycles,
TA = +85°C, See Note 2

D137b |TPE Page Erase Time 195 — 27.3 ms |TPE = 168517 FRC cycles,
TA = +125°C, See Note 2

D138a |Tww Word Write Cycle Time 47.4 — 49.3 pus | Tww = 355 FRC cycles,
TA = +85°C, See Note 2

D138b |Tww Word Write Cycle Time 47.4 — 49.3 pus | Tww = 355 FRC cycles,
TA = +125°C, See Note 2

Note 1. Datain “Typ” column is at 3.3V, +25°C unless otherwise stated.
2: Other conditions: FRC = 7.37 MHz, TUN<5:0>=b"' 011111 (for Min), TUN<5:0> = b' 100000 (for Max).
This parameter depends on the FRC accuracy (see Table 26-18) and the value of the FRC Oscillator
Tuning register (see Register 8-3). For complete details on calculating the Minimum and Maximum time,
see Section 5.3 “Programming Operations”.
3. These parameters are ensured by design, but are not characterized or tested in manufacturing.

TABLE 26-13: INTERNAL VOLTAGE REGULATOR SPECIFICATIONS

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

DC CHARACTERISTICS

P?\lrjm Symbol Characteristics Min Typ Max | Units Comments
— CEFC External Filter Capacitor 4.7 10 — MF | Capacitor must be low
Value® series resistance
(< 5 ohms)

Note 1. Typical VcAP voltage = 2.5V when VDD > VDDMIN.
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FIGURE 26-9: MOTOR CONTROL PWMx MODULE FAULT TIMING CHARACTERISTICS

PWMx >< X See Note 1

Note 1. For the logic state after a Fault, refer to the FAOVXH:FAOVXL bits in the PXFLTACON register.

FIGURE 26-10: MOTOR CONTROL PWMx MODULE TIMING CHARACTERISTICS

MP11 MP10

PWMx ', N\

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

TABLE 26-28: MOTOR CONTROL PWMx MODULE TIMING REQUIREMENTS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial

-40°C < TA £ +125°C for Extended
Param Symbol Characteristic(?) Min Typ Max Units Conditions
No.
MP10 | TFPwM PWM Output Fall Time — — — ns See Parameter DO32
MP11 | TRPWM PWM Output Rise Time — — — ns See Parameter DO31
MP20 | TrD Fault Input 4 to PWM — — 50 ns
I/O Change

MP30 | TFH Minimum Pulse Width 50 — — ns

Note 1: These parameters are characterized by similarity, but are not tested in manufacturing.
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TABLE 27-7: DC CHARACTERISTICS: DOZE CURRENT (IDOZE)
Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +150°C for High Temperature
Parilr(r)]eter Typical(l) Max Doze Ratio Units Conditions

Doze Current (IDoze) — dsPIC33FJ16(GP/MC)10X Devices

DC74a 4.3 7.2 1:2 mA 3.3V 5 MIPS

DC74f 1.6 6.2 1:64 mA 3.3V 5 MIPS

DC74g 15 6.2 1:128 mA 3.3V 5 MIPS

Doze Current (IDoze) — dsPIC33FJ32(GP/MC)10X Devices

DC74a 4.7 7.2 1:2 mA 3.3V 5 MIPS

DC74f 1.9 6.2 1:64 mA 3.3V 5 MIPS

DC74g 14 6.2 1:128 mA 3.3V 5 MIPS

Note 1. Data in the Typical column is 3.3V unless otherwise stated.

TABLE 27-8: DC CHARACTERISTICS: PROGRAM MEMORY

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature -40°C < TA < +85°C for Industrial
-40°C < TA < +150°C for High Temperature
Pilr:m Symbol Characteristic(?) Min Typ Max | Units Conditions
Program Flash Memory
HD130 |EP Cell Endurance 10,000 — — | E/W |-40°C to +150°C®
HD134 |TReTD |Characteristic Retention 20 — — Year |1000 E/W cycles or less and no
other specifications are violated
Note 1: These parameters are assured by design, but are not characterized or tested in manufacturing.
2:  Programming of the Flash memory is allowed up to +150°C.

TABLE 27-9: AC CHARACTERISTICS: INTERNAL FAST RC (FRC) ACCURACY

AC CHARACTERISTICS Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)

Pzr:m Characteristic Min Typ Max Units Conditions

Internal FRC Accuracy @ 7.37 MHz®

F20d |FRC E 1025 | +8 | % |-40°C<TAa<+150°C | VDD 3.0-3.6V
Note 1: Frequency is calibrated at +25°C and 3.3V. TUNXx bits may be used to compensate for temperature drift.
TABLE 27-10: INTERNAL LOW-POWER RC (LPRC) ACCURACY
AC CHARACTERISTICS Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)

P;a\lrc?m Characteristic Min Typ Max Units Conditions

LPRC @ 32.768 kHz(»2)
F2lc  |LPRC | -40 £10 | +40 | % | -40°C<TAa<+150°C | VDD 3.0-3.6V
Note 1: Change of LPRC frequency as VDD changes.
2:

LPRC accuracy impacts the Watchdog Timer Time-out Period (TwDT1). See Section 23.4 “Watchdog
Timer (WDT)” for more information.
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44-Terminal Very Thin Leadless Array Package (TL) — 6x6x0.9 mm Body
With Exposed Pad [VTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

(DATUM A OR B)
|,/7

—

//TT\\\ r L

O fjog——
\ /

\
N //

~—

—| |~— 44Xb

0.108M][c|A[B]
¢ 0.05(M|C
DETAIL A
Units MILLIMETERS

Dimension|Limits|  MIN | NOM | MAX
Number of Pins N 44
Number of Pins per Side ND 12
Number of Pins per Side NE 10
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.025 - 0.075
Overall Width E 6.00 BSC
Exposed Pad Width E2 440 | 455 | 470
Overall Length D 6.00 BSC
Exposed Pad Length D2 4.40 4.55 4.70
Contact Width b 0.20 0.25 0.30
Contact Length L 0.20 0.25 0.30
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-157C Sheet 2 of 2
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ALCFGRPT (Alarm Configuration)...........cccceevveveennns 248
ALRMVAL (Alarm Minutes and Seconds Value,

ALRMPTR Bits = 00) ...coovvviieriiicie s 254
ALRMVAL (Alarm Month and Day Value,

ALRMPTR BitS = 10) .ecvevviriieienicienieseeie s 252
ALRMVAL (Alarm Weekday and Hours Value,

ALRMPTR BitS = 01) .ocvevviriieiinicieniiceeiesiens 253
CLKDIV (CIOCK DiVISOI).....cuveeiiiieeiiiie e 130
CMSTAT (Comparator Status)........ccccceeveeerenineeennnn. 234
CMxCON (Comparator X Control) .........cccceeveeernneenn. 235
CMXFLTR (Comparator x Filter Control)................... 241
CMxMSKCON (Comparator x Mask

Gating Control)........ccceeeiiiieniieiee e 239
CMxMSKSRC (Comparator x Mask

SOUrCE SEIECE) .uvvviiieeeeeeiiee e 237
CORCON (Core Control) .......ccccueerrveeeniieeeiiieeeae 42,99
CTMUCONL1 (CTMU Control 1) ......ccccveverveneniinnens 257
CTMUCON2 (CTMU Control 2) .......cccoevvvvenerinnens 258
CTMUICON (CTMU Current Control) .........ccceeeeueeen. 259

CVRCON (Comparator Voltage

Reference Control)...
DEVID (Device ID)...........
DEVREYV (Device Revision) .........ccccecveeiiieiieniiennnns 265

I2CXCON (12CX CoNtrol) .....ceveveeeriiiiieeeeeeciiiieee e 205
12CxMSK (I12Cx Slave Mode Address Mask) ............ 209
I2CXSTAT (I12CX Status) ..coveeveeveeeeeniesieereenieenenieaenes 207
ICXCON (Input Capture x Control)... ..176
IECO (Interrupt Enable Control 0) ... ..108
IEC1 (Interrupt Enable Control 1) .... ..109
IEC2 (Interrupt Enable Control 2) .... ..110
IEC3 (Interrupt Enable Control 3) .... ...110
IEC4 (Interrupt Enable Control 4) ........ccccceveeeiieennes 111
IFSO (Interrupt Flag Status 0) .......cceevveeveiiiiiieeeennne 103
IFS1 (Interrupt Flag Status 1) .......ccooveeeiiiieeniiieenns 105
IFS2 (Interrupt Flag Status 2) .......cccoocveeeiiieeiiieeens 106
IFS3 (Interrupt Flag Status 3) . .106
IFS4 (Interrupt Flag Status 4) .... ..107
INTCONL1 (Interrupt Control 1)... ...100
INTCONZ (Interrupt Control 2).......c.ceeeeveeevviiieieeennnn. 102
INTTREG (Interrupt Control and Status)................... 123

IPCO (Interrupt Priority Control 0) .........cccocvveriieeenes
IPC1 (Interrupt Priority Control 1) ......cccceevveviveveeennn.
IPC14 (Interrupt Priority Control 14) ...
IPC15 (Interrupt Priority Control 15) ...
IPC16 (Interrupt Priority Control 16) ...
IPC19 (Interrupt Priority Control 19)
IPC2 (Interrupt Priority Control 2) ........cccceeveeeiieennes
IPC3 (Interrupt Priority Control 3) ......cccccovvevivieeeennn.
IPC4 (Interrupt Priority Control 4) .......cccccocvveeiieenns
IPC5 (Interrupt Priority Control 5) .......cccccocvveeiieennes
IPC6 (Interrupt Priority Control 6) .........ccceecvvvveeennn.
IPC7 (Interrupt Priority Control 7) ....
IPC9 (Interrupt Priority Control 9) .......
NVMCON (Flash Memory Control) ........

NVMKEY (Nonvolatile Memory Key) .......cccccveeeeennnnns 85
OCXCON (Output Compare x Control) ..........ccccueeen. 179
OSCCON (Oscillator Control) ........cceeeevveviveeeieiiiennns 128
OSCTUN (FRC Oscillator Tuning) .......cccevvveeeveiivnenns 131
PADCFGL1 (Pad Configuration Control) ........ .. 247
PMD1 (Peripheral Module Disable Control 1).. ...135
PMD2 (Peripheral Module Disable Control 2)........... 136

PMD3 (Peripheral Module Disable Control 3)...........
PMD4 (Peripheral Module Disable Control 4)...........
PWMXCON1 (PWMxX Control 1).......cccevevviveeeeeeeennnnns
PWMxCON2 (PWMx Control 2)
PWMXxKEY (PWMx Unlock)...
PxDC1 (PWMx Duty Cycle 1)...
PXxDC2 (PWMx Duty CyCle 2) .....cceeiviieeiiiieeiiieees
PXxDC3 (PWMx Duty Cycle 3)....cccoeeiriieeiiiieeeiieees
PxXxDTCON1 (PWMx Dead-Time Control 1) ..............
PxDTCON2 (PWMx Dead-Time Control 2) ..............
PXFLTACON (PWMx Fault A Control)..........c.ccevenee.
PXFLTBCON (PWMx Fault B Control).........cccceeeunee.
PxOVDCON (PWMx Override Control) ..........
PXSECMP (PWMx Special Event Compare)..
PXTCON (PWMx Time Base Control).............
PXTMR (PWMx Timer Count Value)..........cccccueernunes
PXTPER (PWMx Time Base Period) .........cccccceeeunes
RCFGCAL (RTCC Calibration

and Configuration) ..........cccoeccereniiiinniee e
RCON (Reset Control).........cccceeeeiveeenennn.
RPINRO (Peripheral Pin Select Input 0)....
RPINRL1 (Peripheral Pin Select Input 1).......

RPINR11 (Peripheral Pin Select Input 11)................ 153
RPINR18 (Peripheral Pin Select Input 18)................ 154
RPINR20 (Peripheral Pin Select Input 20)................ 155
RPINR21 (Peripheral Pin Select Input 21)................ 156

RPINRS3 (Peripheral Pin Select Input 3).......
RPINR4 (Peripheral Pin Select Input 4)....
RPINR?7 (Peripheral Pin Select Input 7)....
RPINRS (Peripheral Pin Select Input 8)....
RPORO (Peripheral Pin Select Output 0).....
RPORL1 (Peripheral Pin Select Output 1)..........cc......

RPOR10 (Peripheral Pin Select Output 10).............. 162
RPOR11 (Peripheral Pin Select Output 11).............. 162
RPOR12 (Peripheral Pin Select Output 12).............. 163

RPOR?2 (Peripheral Pin Select Output 2)
RPOR3 (Peripheral Pin Select Output 3)
RPORA4 (Peripheral Pin Select Output 4)
RPORS5 (Peripheral Pin Select Output 5)
RPORG6 (Peripheral Pin Select Output 6)
RPORY7 (Peripheral Pin Select Output 7)
RPORS8 (Peripheral Pin Select Output 8)
RPOR9 (Peripheral Pin Select Output 9)
RTCVAL (RTCC Minutes and Seconds Value,

RTCPTR BitS = 00).....cccveiieiieiiiieniie e 251
RTCVAL (RTCC Month and Day Value,

RTCPTR BitS = 10)....ueeiieiiiiiieiiieciie e 249
RTCVAL (RTCC Weekdays and Hours Value,

RTCPTR BitS = 01)..c.uieiiiiiiiiiieiieeciee e 250
RTCVAL (RTCC Year Value,

RTCPTR BitS = 11).c.uieiiiiieiiiiiiieee e 249
SPIXCONL1 (SPIx Control 1)... 200

SPIXCON2 (SPIx Control 2)............ 202
SPIXSTAT (SPIx Status and Control) . .
SR (CPU STATUS) ..ottt
T1CON (Timerl Control) ....ccccovveeeeiiieriieie e
T2CON (Timer2 Control) .......cccveeeveeeieiiieieeeeee e
T3CON (TIimer3 Control) .......cccveeeveeeieiiiiiieee e e
T4CON (Timer4 Control) ....
T5CON (Timer5 Control) ....
UXMODE (UARTX Mode)..............

UxXSTA (UARTXx Status and Control)..........ccceveernnnes 215
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