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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"

Active

dsPIC

16-Bit

20 MIPS

CANbus, I2C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, QEI, WDT
21

64KB (64K x 8)

FLASH

16K x 8

3V ~ 3.6V

A/D 6x10b/12b

Internal

-40°C ~ 150°C (TA)

Surface Mount

28-S0IC (0.295", 7.50mm Width)

28-S0IC
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

Pin Diagrams (Continued)
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PWM1L2/RP13!"//CN13/PMRD/RB13
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Vss

RP25(1)/CN19/PMAB/RCY
RP24(1/CN20/PMA5/RC8
PWM2L1/RP23(M/CN17/PMAO/RC7
PWM2H1/RP22(W/CN18/PMA1/RC6
SDA1/RPOM/CN21/PMD3/RB9
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ANB/CVREF/RP18/PMA2/CN10/RC2
VDD
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TDO/PMAB8/RA8
S0sCI/RP4M/CN1/RB4
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INTO/RP7(")/CN23/PMD5/RB7
scL1/RP8(1/CN22/PMD4/RB8

PGEC3/ASCL1/RP6(1)/CN24/PMD6/RB6

Note 1: The RPx pins can be used by any remappable peripheral. See Table 1 in this section for the list of available peripherals.

© 2007-2012 Microchip Technology Inc. DS70291G-page 7



dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

TABLE 1-1: PINOUT 1/0O DESCRIPTIONS (CONTINUED)
Pin Name Pin Buffer PPS Description
Type | Type

TMS I ST No [JTAG Test mode select pin.

TCK I ST No |JTAG test clock input pin.

TDI I ST No |JTAG test data input pin.

TDO 0] — No |JTAG test data output pin.

INDX1 I ST Yes |Quadrature Encoder Index1 Pulse input.

QEA1 I ST Yes |Quadrature Encoder Phase A input in QEI1 mode. Auxiliary Timer
External Clock/Gate input in Timer mode.

QEB1 I ST Yes |Quadrature Encoder Phase A input in QEI1 mode. Auxiliary Timer
External Clock/Gate input in Timer mode.

UPDN1 @) CMOS Yes |Position Up/Down Counter Direction State.

INDX2 I ST Yes |Quadrature Encoder Index2 Pulse input.

QEA2 I ST Yes |Quadrature Encoder Phase A input in QEI2 mode. Auxiliary Timer
External Clock/Gate input in Timer mode.

QEB2 I ST Yes |Quadrature Encoder Phase A input in QEI2 mode. Auxiliary Timer
External Clock/Gate input in Timer mode.

UPDN2 0] CMOS Yes |Position Up/Down Counter Direction State.

C1RX I ST Yes |ECAN1 bus receive pin.

C1TX @) — Yes |ECAN1 bus transmit pin.

RTCC 0] — No [Real-Time Clock Alarm Output.

CVREF O ANA No |Comparator Voltage Reference Output.

C1IN- I ANA No |Comparator 1 Negative Input.

C1IN+ I ANA No |Comparator 1 Positive Input.

C10UT 0] — Yes |Comparator 1 Output.

C2IN- I ANA No |Comparator 2 Negative Input.

C2IN+ I ANA No |Comparator 2 Positive Input.

Cc20uT 0] — Yes |Comparator 2 Output.

PMAO I/0 TTL/ST No |Parallel Master Port Address Bit O Input (Buffered Slave modes) and
Output (Master modes).

PMA1 I/0 TTL/ST No |Parallel Master Port Address Bit 1 Input (Buffered Slave modes) and
Output (Master modes).

PMA2 -PMPA10 0] — No [|Parallel Master Port Address (Demultiplexed Master modes).

PMBE 0] — No [Parallel Master Port Byte Enable Strobe.

PMCS1 O — No |Parallel Master Port Chip Select 1 Strobe.

PMDO-PMPD7 I/0 TTL/ST No |Parallel Master Port Data (Demultiplexed Master mode) or Address/
Data (Multiplexed Master modes).

PMRD O — No |Parallel Master Port Read Strobe.

PMWR o — No |Parallel Master Port Write Strobe.

DAC1RN 0] — No |DAC1 Negative Output.

DAC1RP 0] — No |[DAC1 Positive Output.

DAC1RM O — No |DAC1 Output indicating middle point value (typically 1.65V).

DAC2RN 0] — No |DAC2 Negative Output.

DAC2RP 0] — No |[DAC2 Positive Output.

DAC2RM O — No |DAC2 Output indicating middle point value (typically 1.65V).

Legend: CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels

PPS = Peripheral Pin Select

P = Power
| = Input

Analog = Analog input
O = Output
TTL = TTL input buffer
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 7-7: IFS2: INTERRUPT FLAG STATUS REGISTER 2

uU-0 R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0
— DMA4IF PMPIF — — — — —
bit 15 bit 8
uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — DMASIF c1Ft C1RXIF(" SPI2IF SPI2EIF
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 DMAJIF: DMA Channel 4 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 13 PMPIF: Parallel Master Port Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 12-5 Unimplemented: Read as ‘0’
bit 4 DMA3IF: DMA Channel 3 Data Transfer Complete Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 3 C1IF: ECAN1 Event Interrupt Flag Status bit(")
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 2 C1RXIF: ECAN1 Receive Data Ready Interrupt Flag Status bit(!)
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 1 SPI2IF: SPI2 Event Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
bit 0 SPI2EIF: SPI2 Error Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred
Note 1: Interrupts are disabled on devices without an ECAN™ module.
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 10-3: PMD3: PERIPHERAL MODULE DISABLE CONTROL REGISTER 3

uU-0 uU-0 uU-0 U-0 u-0 R/W-0 R/W-0 R/W-0
— — — — — CMPMD RTCCMD PMPMD
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 uU-0 U-0 uU-0 u-0
CRCMD DAC1MD QEI2MD PWM2MD — — — —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown

bit 15-11

Unimplemented: Read as ‘0’

bit 10 CMPMD: Comparator Module Disable bit

1 = Comparator module is disabled
0 = Comparator module is enabled

RTCCMD: RTCC Module Disable bit

1 = RTCC module is disabled
0 = RTCC module is enabled

PMPMD: PMP Module Disable bit

1 = PMP module is disabled
0 = PMP module is enabled

CRCMD: CRC Module Disable bit

1 = CRC module is disabled
0 = CRC module is enabled

DAC1MD: DAC1 Module Disable bit
1 = DAC1 module is disabled

0 = DAC1 module is enabled
QEI2MD: QEI2 Module Disable bit

1 = QEI2 module is disabled
0 = QEI2 module is enabled

PWM2MD: PWM2 Module Disable bit

1 = PWM2 module is disabled
0 = PWM2 module is enabled

Unimplemented: Read as ‘0’

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4

bit 3-0
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 11-4: RPINR4: PERIPHERAL PIN SELECT INPUT REGISTER 4

u-0 uU-0 uU-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — T5CKR<4:0>
bit 15 bit 8
u-0 U-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — T4CKR<4:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12-8 T5CKR<4:0>: Assign Timer5 External Clock (T5CK) to the corresponding RPn pin

11111 = Input tied to Vss
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 T4CKR<4:0>: Assign Timer4 External Clock (T4CK) to the corresponding RPn pin

11111 = Input tied to Vss
11001 = Input tied to RP25

00001 = Input tied to RP1
00000 = Input tied to RPO
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 11-10: RPINR14: PERIPHERAL PIN SELECT INPUT REGISTERS 14

U-0 U-0 u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — QEB1R<4:0>
bit 15 bit 8
U-0 U-0 U-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— — — QEA1R<4:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12-8 QEB1R<4:0>: Assign B (QEB1) to the corresponding pin

11111 = Input tied to Vss
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 QEA1R<4:0>: Assign A (QEA1) to the corresponding pin

11111 = Input tied to Vss
11001 = Input tied to RP25

00001 = Input tied to RP1
00000 = Input tied to RPO
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 13-2: TyCON: TIMER CONTROL REGISTER (y = 3 or 5)

R/W-0 uU-0 R/W-0 u-0 uU-0 uU-0 uU-0 uU-0
TON®@ — TsiDL® — [ = 1] — | — —
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 U-0 U-0 R/W-0 U-0
— TGATER TCKPS<1:0>(2) — — TCs®@ —
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 TON: Timery On bit?)
1 = Starts 16-bit Timerx
0 = Stops 16-bit Timerx
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Stop in Idle Mode bit(")
1 = Discontinue timer operation when device enters Idle mode
0 = Continue timer operation in Idle mode
bit 12-7 Unimplemented: Read as ‘0’
bit 6 TGATE: Timerx Gated Time Accumulation Enable bit(?)
When TCS = 1:
This bit is ignored.
When TCS = 0:
1 = Gated time accumulation enabled
0 = Gated time accumulation disabled
bit 5-4 TCKPS<1:0>: Timerx Input Clock Prescale Select bits(?)
11 = 1:256 prescale value
10 = 1:64 prescale value
01 = 1:8 prescale value
00 = 1:1 prescale value
bit 3-2 Unimplemented: Read as ‘0’
bit 1 TCS: Timerx Clock Source Select bit(?)
1 = External clock from TxCK pin
0 = Internal clock (FOSC/2)
bit 0 Unimplemented: Read as ‘0’
Note 1: When 32-bit timer operation is enabled (T32 = 1) in the Timer Control register (TXCON<3>), the TSIDL bit

must be cleared to operate the 32-bit timer in Idle mode.

When the 32-bit timer operation is enabled (T32 = 1) in the Timer Control register (TXCON<3>), these bits
have no effect.
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

14.1 Input Capture Resources

Many useful resources related to Input Capture are
provided on the main product page of the Microchip
web site for the devices listed in this data sheet. This
product page, which can be accessed using this link,
contains the latest updates and additional information.

Note: In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en532315

14.11 KEY RESOURCES

» Section 12. “Input Capture” (DS70198)
+ Code Samples

* Application Notes

» Software Libraries

* Webinars

+ All related dsPIC33F/PIC24H Family Reference
Manuals Sections

* Development Tools
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 17-2: DFLTxCON: DIGITAL FILTER CONTROL REGISTER

u-0 u-0 uU-0 uU-0 U-0 R/W-0 R/W-0 R/W-0
— — — — — IMV<1:0> CEID
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 u-0 u-0 u-0 uU-0
QEOUT QECK<2:0> — — — —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-11 Unimplemented: Read as ‘0’
bit 10-9 IMV<1:0>: Index Match Value bits — These bits allow the user application to specify the state of the

QEAXx and QEBx input pins during an Index pulse when the POSxCNT register is to be reset.
In x4 Quadrature Count Mode:
1MvV1 = Required State of Phase B input signal for match on index pulse
1MV0 = Required State of Phase A input signal for match on index pulse
In x4 Quadrature Count Mode:
1MvV1 = Selects Phase input signal for Index state match (0 = Phase A, 1 = Phase B)
IMV0O = Required state of the selected Phase input signal for match on index pulse

bit 8 CEID: Count Error Interrupt Disable bit
1 = Interrupts due to count errors are disabled
0 = Interrupts due to count errors are enabled

bit 7 QEOUT: QEAX/QEBxX/INDXx Pin Digital Filter Output Enable bit
1 = Digital filter outputs enabled
0 = Digital filter outputs disabled (normal pin operation)

bit 6-4 QECK<2:0>: QEAX/QEBx/INDXx Digital Filter Clock Divide Select bits

111 = 1:256 Clock Divide

110 = 1:128 Clock Divide

101 = 1:64 Clock Divide

100 = 1:32 Clock Divide

011 = 1:16 Clock Divide

010 = 1:4 Clock Divide

001 = 1:2 Clock Divide

000 = 1:1 Clock Divide

bit 3-0 Unimplemented: Read as ‘0’
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 18-3: SPIXCON2: SPIx CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 u-0 U-0 U-0 U-0 u-0
FRMEN SPIFSD FRMPOL — — — — —
bit 15 bit 8
U-0 U-0 u-0 U-0 U-0 U-0 R/W-0 U-0
— — — — — — FRMDLY —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 FRMEN: Framed SPIx Support bit

1 = Framed SPIx support enabled (@ pin used as frame sync pulse input/output)
0 = Framed SPIx support disabled

bit 14 SPIFSD: Frame Sync Pulse Direction Control bit

1 = Frame sync pulse input (slave)
0 = Frame sync pulse output (master)

bit 13 FRMPOL.: Frame Sync Pulse Polarity bit

1 = Frame sync pulse is active-high
0 = Frame sync pulse is active-low

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

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

bit 0 Unimplemented: This bit must not be set to ‘1’ by the user application
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

19.2 I?C Resources

Many useful resources related to 12C are provided on
the main product page of the Microchip web site for the
devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwprod-
ucts/Devices.aspx?dDoc-
Name=en532315

19.2.1 KEY RESOURCES

» Section 19. “Inter-Integrated Circuit™ (IZCT"")”
(DS70195)

» Code Samples

* Application Notes

» Software Libraries

* Webinars

 All related dsPIC33F/PIC24H Family Reference
Manuals Sections

» Development Tools

19.3 I2C Registers

The 12CxCON and I12CxSTAT are control and status
registers, respectively. The [2CxCON register is
readable and writable. The lower six bits of I2CxSTAT
are read-only. The remaining bits of the I2CxSTAT are
read/write:

* |2CxRSR is the shift register used for shifting data
internal to the module and the user application
has no access to it

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

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

» The I2CxADD register holds the slave address

« A status bit, ADD10, indicates 10-bit Address
mode

* The I2CxBRG acts as the Baud Rate Generator
(BRG) reload value

In receive operations, I2CxRSR and I2CxRCV together
form a double-buffered receiver. When [2CxRSR
receives a complete byte, it is transferred to I2CxRCV,
and an interrupt pulse is generated.

© 2007-2012 Microchip Technology Inc.
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

REGISTER 20-2: 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 enabled. If 9-bit mode is not selected, this does not take effect

0 = Address Detect mode 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/clear only)

1 = Receive buffer has overflowed

0 = Receive buffer has not overflowed. Clearing a previously set OERR bit (1 —0 transition) resets
the receiver buffer and the UXxRSR to the empty state

URXDA: 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 Section 17. “UART” (DS70188) in the “dsPIC33F/PIC24H Family Reference Manual” for
information on enabling the UART module for transmit operation.
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dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/X04 AND dsPIC33FJ128MCX02/X04

22.6 ADC Control Registers
REGISTER 22-1: AD1CON1: ADC1 CONTROL REGISTER 1

R/W-0 uU-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0 R/W-0
ADON — | ADSIDL ADDMABM — AD12B FORM<1:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0 R/W-0 R/C-0
HC, HS HC, HS
SSRC<2:0> — SIMSAM ASAM SAMP DONE
bit 7 bit 0
Legend: HC = Cleared by hardware ~ HS = Set by hardware
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 ADON: ADC Operating Mode bit
1 = ADC module is operating
0 = ADC is off
bit 14 Unimplemented: Read as ‘0’
bit 13 ADSIDL: Stop in Idle Mode bit
1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode
bit 12 ADDMABM: DMA Buffer Build Mode bit
1 = DMA buffers are written in the order of conversion. The module provides an address to the DMA
channel that is the same as the address used for the non-DMA stand-alone buffer
0 = DMA buffers are written in Scatter/Gather mode. The module provides a scatter/gather address
to the DMA channel, based on the index of the analog input and the size of the DMA buffer
bit 11 Unimplemented: Read as ‘0’
bit 10 AD12B: 10-bit or 12-bit Operation Mode bit
1 = 12-bit, 1-channel ADC operation
0 = 10-bit, 4-channel ADC operation
bit 9-8 FORM<1:0>: Data Output Format bits
For 10-bit operation:
11 = Signed fractional (DOUT = sddd dddd dd00 0000, where s =.NOT.d<9>)
10 = Fractional (DOUT = dddd dddd dd00 0000)
01 = Signed integer (DOUT = ssss sssd dddd dddd, where s = .NOT.d<9>)
00 = Integer (DOUT = 0000 00dd dddd dddd)
For 12-bit operation:
11 = Signed fractional (DOUT = sddd dddd dddd 0000, where s = .NOT.d<11>)
10 = Fractional (DOUT = dddd dddd dddd 0000)
01 = Signed Integer (DOUT = ssss sddd dddd dddd, where s = .NOT.d<11>)
00 = Integer (DOUT = 0000 dddd dddd dddd)
bit 7-5 SSRC<2:0>: Sample Clock Source Select bits
111 = Internal counter ends sampling and starts conversion (auto-convert)
110 = Reserved
101 = Motor Control PWM2 interval ends sampling and starts conversion
100 = GP timer (Timer5 for ADC1) compare ends sampling and starts conversion
011 = Motor Control PWM1 interval ends sampling and starts conversion
010 = GP timer (Timer3 for ADC1) compare ends sampling and starts conversion
001 = Active transition on INTO pin ends sampling and starts conversion
000 = Clearing sample bit ends sampling and starts conversion
bit 4 Unimplemented: Read as ‘0’
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REGISTER 22-1: AD1CON1: ADC1 CONTROL REGISTER 1 (CONTINUED)

bit 3

bit 2

bit 1

bit 0

SIMSAM: Simultaneous Sample Select bit (only applicable when CHPS<1:0> = 01 or 1x)

When AD12B = 1, SIMSAM is: U-0, Unimplemented, Read as ‘0’

1 = Samples CHO, CH1, CH2, CH3 simultaneously (when CHPS<1:0> = 1x); or
Samples CHO and CH1 simultaneously (when CHPS<1:0> = 01)

0 = Samples multiple channels individually in sequence

ASAM: ADC Sample Auto-Start bit

1 = Sampling begins immediately after last conversion. SAMP bit is auto-set
0 = Sampling begins when SAMP bit is set

SAMP: ADC Sample Enable bit

1 = ADC sample/hold amplifiers are sampling

0 = ADC sample/hold amplifiers are holding

If ASAM = 0, software can write ‘1’ to begin sampling. Automatically set by hardware if ASAM = 1.
If SSRC = 000, software can write ‘0’ to end sampling and start conversion. If SSRC = 000,
automatically cleared by hardware to end sampling and start conversion.

DONE: ADC Conversion Status bit

1 = ADC conversion cycle is completed

0 = ADC conversion not started or in progress

Automatically set by hardware when ADC conversion is complete. Software can write ‘0’ to clear
DONE status (software not allowed to write ‘1’). Clearing this bit does NOT affect any operation in
progress. Automatically cleared by hardware at start of a new conversion.
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REGISTER 22-5: AD1CHS123: ADC1 INPUT CHANNEL 1, 2, 3 SELECT REGISTER

U-0 U-0 u-0 U-0 u-0 R/W-0 R/W-0 R/W-0
— — — — — CH123NB<1:0> CH123SB
bit 15 bit 8
U-0 U-0 u-0 U-0 u-0 R/W-0 R/W-0 R/W-0
— — — — — CH123NA<1:0> CH123SA
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-11 Unimplemented: Read as ‘0’
bit 10-9 CH123NB<1:0>: Channel 1, 2, 3 Negative Input Select for Sample B bits
dsPIC33FJ32MC302, dsPIC33FJ64MC202/802 and dsPIC33FJ128MC202/802 devices only:
If AD12B = 1:

11 = Reserved
10 = Reserved
01 = Reserved
00 = Reserved

If AD12B = 0:

11 = Reserved

10 = Reserved

01 = CH1, CH2, CH3 negative input is VREF-
00 = CH1, CH2, CH3 negative input is VREF-

dsPIC33FJ32MC304, dsPIC33FJ64MC204/804 and dsPIC33FJ128MC204/804 devices only:
If AD12B = 1:

11 = Reserved

10 = Reserved

01 = Reserved

00 = Reserved

If AD12B = 0:

11 = Reserved

10 = CH1 negative input is AN6, CH2 negative input is AN7, CH3 negative input is AN8
01 = CH1, CH2, CH3 negative input is VREF-

00 = CH1, CH2, CH3 negative input is VREF-

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

If AD12B = 1:
1 = Reserved
0 = Reserved

If AD12B = 0:
1 = CH1 positive input is AN3, CH2 positive input is AN4, CH3 positive input is AN5
0 = CH1 positive input is ANO, CH2 positive input is AN1, CH3 positive input is AN2

bit 7-3 Unimplemented: Read as ‘0’
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REGISTER 23-3: DAC1DFLT: DAC DEFAULT DATA 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
DAC1DFLT<15:8>
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
DAC1DFLT<7:0>
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 15-0 DAC1DFLT<15:0>: DAC Default Value bits

REGISTER 23-4: DAC1LDAT: DAC LEFT DATA 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
DAC1LDAT<15:8>
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
DAC1LDAT<7:0>
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 15-0 DAC1LDAT<15:0>: Left Channel Data Port bits

REGISTER 23-5: DAC1RDAT: DAC RIGHT DATA 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
DAC1RDAT<15:8>
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
DAC1RDAT<7:0>
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 15-0 DAC1RDAT<15:0>: Right Channel Data Port bits
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28.0 SPECIAL FEATURES

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32MC302/304,
dsPIC33FJ64MCX02/X04 and
dsPIC33FJ128MCX02/X04 family of
devices. However, it is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to the “dsPIC33F/PIC24H
Family Reference Manual”. Please see
the Microchip web site
(www.microchip.com) for the latest
dsPIC33F/PIC24H Family Reference
Manual sections.

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 dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/
X04 and dsPIC33FJ128MCX02/X04 devices include
the following features intended to maximize application
flexibility and reliability, and minimize cost through
elimination of external components:

Flexible configuration

Watchdog Timer (WDT)

Code Protection and CodeGuard™ Security

JTAG Boundary Scan Interface

In-Circuit Serial Programming™ (ICSP™)

In-Circuit Emulation

28.1

The dsPIC33FJ32MC302/304, dsPIC33FJ64MCX02/
X04 and dsPIC33FJ128MCX02/X04 devices provide
nonvolatile memory implementations for device
Configuration bits. Refer to Section 25. “Device
Configuration” (DS70194) in the “dsPIC33F/PIC24H
Family Reference Manual” for more information on this
implementation.

Configuration Bits

The Configuration bits can be programmed (read as
‘0’), or left unprogrammed (read as ‘1’), to select
various device configurations. These bits are mapped
starting at program memory location 0xF80000.

The individual Configuration bit descriptions for the
Configuration registers are shown in Table 28-2.

Note that address 0xF80000 is beyond the user program
memory space. It belongs to the configuration memory
space (0x800000-OxFFFFFF), which can only be
accessed using table reads and table writes.

The Device Configuration register map is shown in
Table 28-1.

TABLE 28-1: DEVICE CONFIGURATION REGISTER MAP

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0xF80000 | FBS RBS<1:0> — — BSS<2:0> BWRP
0xF80002 | Fss( RSS<1:0> — — $SS<2:0> SWRP
0xF80004 |FGS — — — — — GSS<1:0> GWRP
0xF80006 | FOSCSEL IESO — — — FNOSC<2:0>
0xF80008 |FOSC FCKSM<1:0> IOL1WAY — — OSCIOFNC | POSCMD<1:0>
O0xF8000A | FWDT FWDTEN | WINDIS — WDTPRE WDTPOST<3:0>

0xF8000C | FPOR PWMPIN | HPOL LPOL ALTI2C — FPWRT<2:0>
0xF8000E | FICD Reserved(® JTAGEN — — — | Ics<t0>
0xF80010 | FUIDO User Unit ID Byte 0

0xF80012 | FUID1 User Unit ID Byte 1

0xF80014 | FUID2 User Unit ID Byte 2

0xF80016 | FUID3 User Unit ID Byte 3

Legend: — = unimplemented bit, read as ‘0’.

Note 1: This Configuration register is not available and reads as OxFF on dsPIC33FJ32MC302/304 devices.

2: These bits are reserved for use by development tools and must be programmed as ‘1’.
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TABLE 31-33: SPIx MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY) TIMING REQUIREMENTS

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

Pilr:m Symbol Characteristic(!) Min Typ@ | Max | Units Conditions
SP10 | TscP Maximum SCK Frequency — — 15 MHz |See Note 3
SP20 |TscF SCKx Output Fall Time — — — ns |See parameter DO32
and Note 4
SP21 |TscR SCKXx Output Rise Time — — — ns |See parameter DO31
and Note 4
SP30 |TdoF SDOx Data Output Fall Time — — — ns |See parameter DO32
and Note 4
SP31 |TdoR SDOx Data Output Rise Time — — — ns | See parameter DO31
and Note 4
SP35 | TscH2doV, | SDOx Data Output Valid after — 6 20 ns —
TscL2doV | SCKx Edge
SP36 | TdiV2scH, |SDOx Data Output Setup to 30 — — ns —
TdiV2scL |First SCKx 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 66.7 ns. Therefore, the clock generated in Master mode must not
violate this specification.
4: Assumes 50 pF load on all SPIx pins.
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TABLE 31-45: ADC MODULE SPECIFICATIONS (10-BIT MODE)

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

P?‘lr:m Symbol Characteristic Min Typ Max | Units Conditions
ADC Accuracy (10-bit Mode) — Measurements with external VREF+/VREF-
AD20b |Nr Resolution(?) 10 data bits bits
AD21b |INL Integral Nonlinearity -1.5 — +1.5 LSb |VINL = AVss = VREFL = 0V,
AVDD = VREFH = 3.6V
AD22b |DNL Differential Nonlinearity >-1 — <1 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3.6V
AD23b | GERR Gain Error — 3 6 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3.6V
AD24b | EOFF Offset Error — 2 5 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3.6V
AD25b |— Monotonicity — — — — | Guaranteed
ADC Accuracy (10-bit Mode) — Measurements with internal VREF+/VREF-
AD20b [Nr Resolution(") 10 data bits bits
AD21b |INL Integral Nonlinearity -1 — +1 LSb |VINL = AVss =0V, AVDD = 3.6V
AD22b |DNL Differential Nonlinearity >-1 — <1 LSb | VINL = AVss = 0V, AVDD = 3.6V
AD23b | GERR Gain Error 3 7 15 LSb | VINL = AVss = 0V, AVDD = 3.6V
AD24b | EOFF Offset Error 1.5 3 7 LSb | VINL = AVss = 0V, AVDD = 3.6V
AD25b |— Monotonicity — — — — | Guaranteed
Dynamic Performance (10-bit Mode)
AD30b |THD Total Harmonic Distortion — — -64 dB —
AD31b |SINAD Signal to Noise and 57 58.5 — dB —
Distortion
AD32b |SFDR Spurious Free Dynamic 72 — — dB —
Range
AD33b |FNYQ Input Signal Bandwidth — — 550 kHz —
AD34b |ENOB Effective Number of Bits 9.16 9.4 — bits —
Note 1: Injection currents > | 0 | can affect the ADC results by approximately 4-6 counts.
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TABLE 32-10: SPIx MASTER MODE (CKE = 0) TIMING REQUIREMENTS

AC Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
CHARACTERISTICS | Operating temperature -40°C <TA <+150°C for High Temperature
Pz;lrgm Symbol Characteristic(!) Min Typ Max | Units Conditions
HSP35 TscH2doV, | SDOx Data Output Valid after — 10 25 ns —
TscL2doV | SCKx Edge
HSP40 TdiV2scH, | Setup Time of SDIx Data Input 28 — — ns —
TdiV2scL |to SCKx Edge
HSP41 TscH2diL, |Hold Time of SDIx Data Input 35 — — ns —
TscL2diL |to SCKx Edge
Note 1: These parameters are characterized but not tested in manufacturing.
TABLE 32-11: SPIx MODULE MASTER MODE (CKE = 1) TIMING REQUIREMENTS
AC Standard Operating Conditions: 3.0V to 3.6V (unless otherwise stated)
CHARACTERISTICS| Operating temperature -40°C <TA <+150°C for High Temperature
Pilrgm Symbol Characteristic(!) Min Typ Max | Units Conditions
HSP35 |TscH2doV, |SDOx Data Output Valid after — 10 25 ns —
TscL2doV |SCKx Edge
HSP36 |TdoV2sc, |SDOx Data Output Setup to 35 — — ns —
TdoV2scL |First SCKx Edge
HSP40 |TdiV2scH, |Setup Time of SDIx Data Input 28 — — ns —
TdiV2scL |to SCKx Edge
HSP41 |TscH2diL, |Hold Time of SDIx Data Input 35 — — ns —
TscL2diL  |to SCKx Edge
Note 1: These parameters are characterized but not tested in manufacturing.
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