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dsPIC33EVXXXGMO00X/10X FAMILY

Pin Diagrams (Continued)

64-Pin QFN(1:2:3.4)

ANS5/RA7

RPI46/PWM1H1/T3CK/RB14
RPI47/PWM1L1/T5CK/RB15

AN19/RP118/RG6

AN18/RPI119/RG7

AN17/RP120/RG8

MCLR

AN16/RPI121/RG9

Vss

VoD

AN10/RPI28/RA12

AN9/RPI27/RA11
OA20UT/ANO/C2IN4-/C4IN3-/RPI16/RA0
OA2IN+/AN1/C2IN1+/RPI17/RA1
PGED3/OA2IN-/AN2/C2IN1-/SS1/RPI32/CTED2/RBO
PGEC3/OA10UT/AN3/C1IN4-/C4IN2-/RPI33/CTED1/RB1

Note 1:

63[] RPI45/PWM1L2/CTPLS/RB13
62[] RPI144/PWM1H2/RB12

61[] RP43/PWM1L3/RB11

60[] RP42/PWM1H3/RB10

59[] RP97/RF1

64[] AN56/RA10

| N | | B 6 |
DA a2 a2 0ONOUR WN =

o wWN-=O

49[] OA5IN-/AN27/C5IN1-/ASDA1/RP41/RB9

58] RPI96/RFO

57[] Voo

56[] Vcar

55[] AN54/RP57/RC9
54[] RP70/RD6

53[] RP69/RD5

52[] AN51/RP56/RC8
51[] AN52/RP55/RC7
50[] AN53/RP54/RC6

dsPIC33EV32GM006/106

dsPIC33EV64GMO006/106
dsPIC33EV128GMO006/106
dsPIC33EV256GM006/106

48[
470
46[]
45[]
44[]
43[]
42

40[]
39[]
38[]
370
36
350
340
33[]

PGED1/OA1IN-/AN5/C1IN1-/(CTMUC)/RP35/RB3 [] 18

PGEC1/OA1IN+/AN4/C1IN3-/C1IN1+/C2IN3-/RPI34/RB2 [] 17

Vss []125
Vop []26

Avss [120
AN12/C2IN2-/C5IN2-/U2RTS/BCLK2/FLT5/RE12 [] 27

AVDD []19
OA30UT/ANG/C3IN4-/C4IN4-/CAIN1+/RP48/RCO [ 21

RPI24/RA8 [] 31

FLT32/RP36/RB4 [] 32

AN13/C3IN2-/U2CTS/FLT6/RE13 [] 28
AN14/RPI94/FLT7/RE14 [1 29

AN15/RPI95/FLT8/RE15 [1 30

OA3IN+/AN8/C3IN3-/C3IN1+/RPI50/U1RTS/BCLK1/FLT3/RC2 [] 23

AN11/C1IN2-/U1CTS/FLT4/RC11 [ 24

OAB3IN-/AN7/C3IN1-/C4IN1-/RP49/RC1 [] 22

The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.5 “Peripheral

Pin Select (PPS)” for available peripherals and information on limitations.

2: Every I/O port pin (RAx-RGx) can be used as a Change Notification pin (CNAx-CNGx). See Section 11.0 “I/O

Ports” for more information.

3: If the op amp is selected when OPAEN (CMxCON<10>) = 1, the OAXx input is used; otherwise, the ANXx input is

used.

4: The metal pad at the bottom of the device is not connected to any pins and is recommended to be connected to

Vss externally.

AN26/CVREF10/ASCL1/RP40/T4CK/RB8
RPI61/RC13
OA50UT/AN25/C5IN4-/RP39/INTO/RB7
AN48/CVREF20/RPI58/RC10
PGEC2/SCL1/RP38/RB6
PGED2/SDA1/RP37/RB5

RPI72/RD8

Vss

OSC2/CLKO/RPIB3/RC15
OSC1/CLKI/AN49/RPI60/RC12

VoD

AN31/RPI53/RC5

AN3O/CVREF+RPI52/RC4

AN29/SCK1/RPI51/RC3

AN28/SDI1/RPI25/RA9
OA5IN+/AN24/C5IN3-/C5IN1+ SDO1/RP20/T1CK/RA4
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dsPIC33EVXXXGMO00X/10X FAMILY

1.0 DEVICE OVERVIEW

of devices.
comprehensive

devices.

Note 1: This data sheet summarizes the features

of the dsPIC33EVXXXGMO0O0X/10X family
It is not intended to be a
reference source.
complement the information in this data
sheet, refer to the related section 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
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

Refer

To

to

This document contains device-specific information for
the dsPIC33EVXXXGMO00X/10X family Digital Signal
Controller (DSC) devices.

dsPIC33EVXXXGMO0X/10X family devices contain
extensive Digital Signal Processor (DSP) functionality
with a high-performance, 16-bit MCU architecture.

Figure 1-1 shows a general block diagram of the core
and peripheral modules. Table 1-1 lists the functions of
the various pins shown in the pinout diagrams.

Note 1: This feature or peripheral is only available on dsPIC33EVXXXGM10X devices.

FIGURE 1-1: dsPIC33EVXXXGMO00X/10X FAMILY BLOCK DIAGRAM
r— — — — 1
I I
—=> PORTA
CPU 16 | |
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I I
I I
—=> PORTC | |
Power-up | |
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© 2013-2016 Microchip Technology Inc.
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dsPIC33EVXXXGMO00X/10X FAMILY

TABLE 1-1: PINOUT 1I/O DESCRIPTIONS
Pin Name Pin | Buffer PPS Description
Type| Type

ANO-AN19 I | Analog | No [Analog input channels.

AN24-AN32

AN48, AN49

AN51-AN56

CLKI | ST/ No |External clock source input. Always associated with OSC1 pin

CMOS function.

CLKO (0] — No |Oscillator crystal output. Connects to crystal or resonator in Crystal
Oscillator mode. Optionally functions as CLKO in RC and EC modes.
Always associated with OSC2 pin function.

0OScC1 | ST/ No |Oscillator crystal input. ST buffer when configured in RC mode; CMOS

CMOS otherwise.

0sC2 110 — No |[Oscillator crystal output. Connects to crystal or resonator in Crystal
Oscillator mode. Optionally functions as CLKO in RC and EC modes.

REFCLKO (0] — Yes |Reference clock output.

IC1-IC4 | ST Yes | Capture Inputs 1 to 4.

OCFA | ST Yes |Compare Fault A input (for compare channels).

0C1-0C4 (0] — Yes |Compare Outputs 1 to 4.

INTO | ST No |External Interrupt O.

INT1 | ST Yes |External Interrupt 1.

INT2 | ST Yes |External Interrupt 2.

RAO-RA4, RA7-RA12 | I/O ST Yes |PORTA is a bidirectional I/O port.

RB0-RB15 110 ST Yes |PORTB is a bidirectional 1/0 port.

RCO0-RC13, RC15 I/0 ST Yes | PORTC is a bidirectional 1/0 port.

RD5-RD6, RD8 1’0 ST | Yes |PORTD is a bidirectional I/O port.

RE12-RE15 I/O ST Yes |PORTE is a bidirectional 1/O port.

RFO-RF1 I/0 ST No |PORTF is a bidirectional I/0 port.

RG6-RG9 110 ST Yes |PORTG is a bidirectional I/O port.

T1CK | ST No | Timer1 external clock input.

T2CK | ST Yes |Timer2 external clock input.

T3CK | ST No | Timer3 external clock input.

T4CK | ST No | Timer4 external clock input.

T5CK | ST No | Timer5 external clock input.

CTPLS (0] ST No [CTMU pulse output.

CTED1 | ST No [CTMU External Edge Input 1.

CTED2 | ST No |CTMU External Edge Input 2.

U1CTS | ST Yes |UART1 Clear-to-Send.

U1RTS (0] — Yes |UART1 Ready-to-Send.

U1RX | ST Yes |UART1 receive.

U1TX (0] — Yes |UART1 transmit.

U2CTS | ST Yes |UART2 Clear-to-Send.

U2RTS (0] — Yes |UART2 Ready-to-Send.

U2RX | ST Yes |UART2 receive.

u2TXx (0] — Yes |UART2 transmit.

SCKA1 110 ST No |Synchronous serial clock input/output for SPI1.

SDI1 | ST No |[SPI1 data in.

SDO1 0] — No |[SPI1 data out.

SS1 110 ST No |SPI1 slave synchronization or frame pulse I/O.

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

PPS = Peripheral Pin Select

TTL = TTL input buffer

DS70005144E-page 14
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TABLE 4-9: CAN1 REGISTER MAP WHEN WIN (C1CTRL<0>) =0 OR 1 FOR dsPIC33EVXXXGM10X DEVICES

SFR . . . . . . . . . . . . . . . . All

Name Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit6 Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit0 Resets
C1CTRL1 0400 — — CsIDL ABAT CANCKS | REQOP2 | REQOP1 | REQOPO | OPMODE2 | OPMODE1 | OPMODEO — CANCAP — — WIN 0480
C1CTRL2 0402 — — — — — — — — — — — DNCNT<4:0> 0000
C1VEC 0404 — — — FILHIT4 FILHIT3 FILHIT2 | FILHIT1 FILHITO — ICODE6 ICODE5 ICODE4 ICODE3 ICODE2 | ICODE1 ICODEO | 0000
C1FCTRL 0406 | DMABS2 | DMABS1 | DMABSO — — — — — — — FSA5 FSA4 FSA3 FSA2 FSA1 FSAO 0000
C1FIFO 0408 — — FBP5 FBP4 FBP3 FBP2 FBP1 FBPO — — FNRB5 FNRB4 FNRB3 FNRB2 FNRB1 FNRBO | 0000
C1INTF 040A — — TXBO TXBP RXBP TXWAR | RXWAR | EWARN IVRIF WAKIF ERRIF — FIFOIF RBOVIF RBIF TBIF 0000
C1INTE 040C — — — — — — — — IVRIE WAKIE ERRIE — FIFOIE RBOVIE RBIE TBIE 0000
C1EC 040E | TERRCNT7 | TERRCNT6 | TERRCNT5| TERRCNT4 | TERRCNT3 | TERRCNT2 | TERRCNT1 | TERRCNTO| RERRCNT7 | RERRCNT6 | RERRCNTS | RERRCNT4 | RERRCNT3 | RERRCNT2| RERRCNT1|RERRCNTO| 0000
C1CFG1 0410 — — — — — — — — SJw1 SJWO BRP5 BRP4 BRP3 BRP2 BRP1 BRPO 0000
C1CFG2 0412 — WAKFIL — — — SEG2PH2 | SEG2PH1 | SEG2PHO | SEG2PHTS SAM SEG1PH2 | SEG1PH1 | SEG1PHO | PRSEG2 | PRSEG1 | PRSEGO | 0000
C1FEN1 0414 FLTEN<15:0> FFFF
C1FMSKSEL1 | 0418 | F7TMSK1 | F7MSKO | FE6MSK1 | F6MSKO | F5MSK1 | FSMSKO | F4MSK1 | FAMSKO | F3MSK1 F3MSKO F2MSK1 F2MSKO | F1MSK1 FIMSKO | FOMSK1 | FOMSKO | 0000
C1FMSKSEL2 | 041A | F15MSK1 | F15MSKO | F14MSK1 | F14MSKO | F13MSK1 | F13MSKO | F12MSK1 | F12MSK0 | F11MSK1 | F11MSKO | F10MSK1 | F10MSKO | FOMSK1 | FOMSKO | F8MSK1 | F8MSKO | 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-10: CAN1 REGISTER MAP WHEN WIN (C1CTRL<0>) = 0 FOR dsPIC33EVXXXGM10X DEVICES

SFR | addr| Bit1s | Bit14 | Bit13 | Bit12 | Bit1l | Bit10o | Bit9 | Bits8 | Bit7 | Bit6é | Bit5 | Bita | BIts | Bit2 | Bit1 | Bito | A"

Name Resets

0400- See definition when WIN = x
041E

C1RXFUL1 | 0420 RXFUL<15:0> 0000
C1RXFUL2 | 0422 RXFUL<31:16> 0000
C1RXOVF1 | 0428 RXOVF<15:0> 0000
C1RXOVF2 | 042A RXOVF<31:16> 0000
C1TRO1CON | 0430 | TXEN1 | TXABT1 |TXLARB1| TXERR1 | TXREQ1 | RTREN1 | TX1PRI1 | TX1PRIO | TXENO | TXABATO | TXLARBO | TXERRO | TXREQO | RTRENO | TXOPRI1 | TXOPRIO | 0000
C1TR23CON | 0432 | TXEN3 | TXABT3 | TXLARB3 | TXERR3 | TXREQ3 | RTREN3 | TX3PRI1 | TX3PRIO | TXEN2 | TXABAT2 | TXLARB2 | TXERR2 | TXREQ2 | RTREN2 | TX2PRI1 | TX2PRIO | 0000
C1TR45CON | 0434 | TXEN5 | TXABT5 | TXLARB5| TXERR5 | TXREQ5 | RTREN5S | TX5PRI1 | TX5PRIO | TXEN4 | TXABAT4 | TXLARB4 | TXERR4 | TXREQ4 | RTREN4 | TX4PRI1 | TX4PRIO | 0000
C1TR67CON | 0436 | TXEN7 | TXABT7 |TXLARB7 | TXERR7 | TXREQ7 | RTREN7 | TX7PRI1 | TX7PRIO | TXEN6 | TXABAT6 | TXLARB6 | TXERR6 | TXREQ6 | RTREN6 | TX6PRI1 | TX6PRIO | xXxXX
C1RXD 0440 CAN1 Receive Data Word Register XXXX
C1TXD 0442 CAN1 Transmit Data Word Register XXXX
Legend: x =unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

ATINVA XOT/XO0NOXXXAIEEDILSP
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TABLE 4-22: PMD REGISTER MAP FOR dsPIC33EVXXXGMO00X/10X FAMILY DEVICES
SFR | addr.| Bit15 | Bit14 | Bit13 | Bit12 | Bitll Bit 10 Bit9 | Bit8 Bit 7 Bité | Bits | Bita | Bit3s | Bit2 | Bit1 | Bito | A
Name Resets
PMD1 | 0760 | T5MD T4MD T3MD T2MD T1MD — PWMMD — 12C1MD uU2mMD U1iMD SPI2MD | SPI1MD — c1mp® | AD1MD | 0000
PMD2 | 0762 — — — — IC4MD IC3MD IC2MD IC1MD — — — — OC4MD | OC3MD | OC2MD | OC1MD | 0000
PMD3 | 0764 — — — — — CMPMD — — — — — — — — — — 0000
PMD4 | 0766 — — — — — — — — — — — REFOMD | CTMUMD — — 0000
PMD6 | 076A — — — — — PWM3MD |PWM2MD |PWM1MD — — — — — — — — 0000
PMD7 |076C — — — — — — — — — — — DMAOMD — — — — 0000
DMA1MD
DMA2MD
DMA3MD
PMD8 | 076E — — — SENT2MD | SENT1MD — — DMTMD — — — — — — — — 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1:

This feature is available only on dsPIC33EVXXXGM10X devices.

ATINVA XOT/XO0NOXXXAIEEDILSP



dsPIC33EVXXXGMO00X/10X FAMILY

REGISTER 9-3: PLLFBD: PLL FEEDBACK DIVISOR REGISTER

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

— — — — — — — PLLDIV8
bit 15 bit 8

R/W-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
PLLDIV<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 15-9
bit 8-0

Unimplemented: Read as ‘0’

111111111 =513

000110000 = 50 (default)

000000010 =4
000000001 =3
000000000 =2

Note 1. This register is reset only on a Power-on Reset (POR).

PLLDIV<8:0>: PLL Feedback Divisor bits (also denoted as ‘M’, PLL multiplier)

DS70005144E-page 130
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dsPIC33EVXXXGMO00X/10X FAMILY

11.6 High-Voltage Detect (HVD) 3. Most I/O pins have multiple functions. Referring

. ) ) to the device pin diagrams in this data sheet, the
dsPIC33EVXXXGMO0X/10X devices contain High- priorities of the functions allocated to any pins
Voltage Detection (HVD) which monitors the Vcap are indicated by reading the pin name, from left-
voltage. The HVD is used to monitor the VCAP supply to-right. The left most function name takes
voltage to ensure that an external connection does not precedence over any function to its right in the
raise the value above a safe level (~2.4V). If high core naming convention; for example, AN16/T2CK/
voltage is detected, all I/Os are disabled and put in a tri- T7CK/RC1. This indicates that AN16 is the high-
state condition. The device remains in this 1/O tri-state

- : o moldt est priority in this example and will supersede all
Cond't'?” as long as the high-voltage condition is other functions to its right in the list. Those other
present.

functions to its right, even if enabled, would not
work as long as any other function to its left was

11.7  1/O Helpful Tips enabled. This rule applies to all of the functions

1.

In some cases, certain pins, as defined in
Table 30-10 under ‘“Injection Current’, have
internal protection diodes to VDD and Vss. The
term, “Injection Current”, is also referred to as
“Clamp Current”. On designated pins with suffi-
cient external current-limiting precautions by the
user, 1/0 pin input voltages are allowed to be
greater or less than the data sheet absolute
maximum ratings, with respect to the Vss and
VDD supplies. Note that when the user applica-
tion forward biases either of the high or low side
internal input clamp diodes that the resulting
current being injected into the device, that is
clamped internally by the VDD and Vss power
rails, may affect the ADC accuracy by four to six
counts.

I/0 pins that are shared with any analog input pin
(i.e., ANXx) are always analog pins by default after
any Reset. Consequently, configuring a pin as an
analog input pin automatically disables the digital
input pin buffer and any attempt to read the digital
input level by reading PORTx or LATx will always
return a ‘0’, regardless of the digital logic level on
the pin. To use a pin as a digital I/O pin on a
shared ANXx pin, the user application needs to
configure the Analog Pin Configuration registers
in the I/O ports module (i.e., ANSELX) by setting
the appropriate bit that corresponds to that I/O
port pintoa ‘0’.

Note: Although it is not possible to use a digital

input pin when its analog function is
enabled, it is possible to use the digital I/O
output function, TRISx = 0x0, while the
analog function is also enabled. However,
this is not recommended, particularly if the
analog input is connected to an external
analog voltage source, which would
create signal contention between the
analog signal and the output pin driver.

listed for a given pin.

Each pin has an internal weak pull-up resistor
and pull-down resistor that can be configured
using the CNPUx and CNPDx registers, respec-
tively. These resistors eliminate the need for
external resistors in certain applications. The
internal pull-up is up to ~(VbD — 0.8), not VDD.
This value is still above the minimum VIH of
CMOS and TTL devices.

When driving LEDs directly, the 1/0 pin can
source or sink more current than what is
specified in the VoH/IoH and VoL/loL DC charac-
teristic specifications. The respective |IoH and
IoL current rating only applies to maintaining the
corresponding output at or above the VOH, and
at or below the VoL levels. However, for LEDs,
unlike digital inputs of an externally connected
device, they are not governed by the same min-
imum VIH/VIL levels. An I/O pin output can safely
sink or source any current less than that listed in
the absolute maximum rating section of this data
sheet. For example:

VOH = 4.4V at IoH = -8 mA and VDD = 5V

The maximum output current sourced by any
8 mA I/O pin = 12 mA.

LED source current, <12 mA, is technically
permitted. For more information, refer to the VoH/
IoH specifications in Section 30.0 “Electrical
Characteristics”.
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REGISTER 11-10: RPINR22: PERIPHERAL PIN SELECT INPUT REGISTER 22

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SCK2R7 SCK2R6 SCK2R5 SCK2R4 SCK2R3 SCK2R2 SCK2R1 SCK2R0
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
SDI2R SDI2R6 SDI2R5 SDI2R4 SDI2R3 SDI2R2 SDI2R1 SDI2R0
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 15-8 SCK2R<7:0>: Assign SPI2 Clock Input (SCK2) to the Corresponding RPn Pin bits

(see Table 11-2 for input pin selection numbers)
10110101 = Input tied to RP1181

00000001 = Input tied to CMP1
00000000 = Input tied to Vss
bit 7-0 SDI2R<7:0>: Assign SPI2 Data Input (SDI2) to the Corresponding RPn Pin bits
(see Table 11-2 for input pin selection numbers)
10110101 = Input tied to RPI1181

00000001 = Input tied to CMP1
00000000 = Input tied to Vss
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REGISTER 13-2: TyCON (T3CON AND T5CON) CONTROL REGISTER

R/W-0 uU-0 R/W-0 uU-0 U-0 U-0 u-0 uU-0
TON® — | TSIDL® - | = — — —
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 uU-0 uU-0 R/W-0 uU-0
— TGATE® | TCkPs1®d) | TCKPSO™ — — TCcst3) —
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 TON: Timery On bit™®
1 = Starts 16-bit Timery
0 = Stops 16-bit Timery
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Timery Stop in Idle Mode bit(®
1 = Discontinues module operation when the device enters an Idle mode
0 = Continues module operation in an Idle mode
bit 12-7 Unimplemented: Read as ‘0’
bit 6 TGATE: Timery Gated Time Accumulation Enable bit()
When TCS = 1:
This bit is ignored.
When TCS =0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled
bit 5-4 TCKPS<1:0>: Timery Input Clock Prescale Select bits®)
11 =1:256
10 = 1:64
01=1:8
00 =11
bit 3-2 Unimplemented: Read as ‘0’
bit 1 TCS: Timery Clock Source Select bit(13)
1 = External clock is from pin, TyCK (on the rising edge)
0 = Internal clock (FP)
bit 0 Unimplemented: Read as ‘0’
Note 1: When 32-bit operation is enabled (T2CON<3> = 1), these bits have no effect on Timery operation; all timer

functions are set through TxCON.

2:  When 32-bit timer operation is enabled (T32 = 1) in the Timerx Control register (TxCON<3>), the TSIDL
bit must be cleared to operate the 32-bit timer in Idle mode.
3: The TyCK pin is not available on all timers. See the “Pin Diagrams” section for the available pins.
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REGISTER 14-9: DMTPSINTVL: DMT POST CONFIGURE INTERVAL STATUS REGISTER LOW

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PSINTV<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
PSINTV<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 PSINTV<15:0>: Lower DMT Window Interval Configuration Status bits

This is always the value of the FDMTINTVL Configuration register.

REGISTER 14-10: DMTPSINTVH: DMT POST CONFIGURE INTERVAL STATUS REGISTER HIGH

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PSINTV<31:24>
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
PSINTV<23:16>
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 PSINTV<31:16>: Higher DMT Window Interval Configuration Status bits

This is always the value of the FDMTINTVH Configuration register.
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17.2 PWM Resources

Many useful resources are provided on the main
product page on the Microchip web site
(www.microchip.com) for the devices listed in this data
sheet. This product page contains the latest updates
and additional information.

Note: In case the above link is not accessible,
enter this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en555464

17.2.1 KEY RESOURCES

* “High-Speed PWM" (DS70645) in the “dsPIC33/
P1C24 Family Reference Manual”

* Code Samples

 Application Notes

» Software Libraries

» Webinars

» All Related “dsPIC33/PIC24 Family Reference
Manual” Sections

* Development Tools

© 2013-2016 Microchip Technology Inc.
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REGISTER 20-1:

SENTxCON1: SENTx CONTROL REGISTER 1

R/W-0 u-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
SNTEN — SNTSIDL — RCVEN XMW TXPOL® CRCEN
bit 15 bit 8
R/W-0 R/W-0 u-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0
PPP SPCEN® PS — NIBCNT2 NIBCNT1 | NIBCNTO
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 SNTEN: SENTx Enable bit
1 = SENTXx is enabled
0 = SENTXx is disabled
bit 14 Unimplemented: Read as ‘0’
bit 13 SNTSIDL: SENTx Stop in Idle Mode bit
1 = Discontinues module operation when the device enters Idle mode
0 = Continues module operation in Idle mode
bit 12 Unimplemented: Read as ‘0’
bit 11 RCVEN: SENTx Receive Enable bit
1 = SENTXx operates as a receiver
0 = SENTx operates as a transmitter (sensor)
bit 10 TXM: SENTx Transmit Mode bit(%)

1 = SENTXx transmits data frame only when triggered using the SYNCTXEN status bit
0 = SENTXx transmits data frames continuously while SNTEN = 1
bit 9 TXPOL: SENTxX Transmit Polarity bit™®
1 = SENTXx data output pin is low in the Idle state
0 = SENTXx data output pin is high in the Idle state
bit 8 CRCEN: CRC Enable bit
Module in Receive Mode (RCVEN = 1):

1 = SENTx performs CRC verification on received data using the preferred J2716 method
0 = SENTx does not perform CRC verification on received data

Module in Transmit Mode (RCVEN = 1):

1 = SENTx automatically calculates CRC using the preferred J2716 method

0 = SENTx does not calculate CRC
bit 7 PPP: Pause Pulse Present bit

1 = SENTXx is configured to transmit/receive SENT messages with pause pulse

0 = SENTXx is configured to transmit/receive SENT messages without pause pulse
bit 6 SPCEN: Short PWM Code Enable bit(®)

1 = SPC control from external source is enabled
0 = SPC control from external source is disabled

bit 5 Unimplemented: Read as ‘0’

bit 4 PS: SENTx Module Clock Prescaler (divider) bits
1 = Divide-by-4
0 = Divide-by-1

Note 1: This bit has no function in Receive mode (RCVEN = 1).

2:  This bit has no function in Transmit mode (RCVEN = 0).
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REGISTER 24-6: ADxCHSO0: ADCx INPUT CHANNEL 0 SELECT REGISTER (CONTINUED)

bit 5-0 CHOSA<5:0>: Channel 0 Positive Input Select for Sample MUX A bits(1-3)

111111 = Channel 0 positive input is AN63 (Unconnected)
111110 = Channel 0 positive input is AN62 (CTMU temperature diode)
111101 = Channel 0 positive input is AN61 (internal band gap voltage)

011111 = Channel 0 positive input is AN31
011110 = Channel 0 positive input is AN30

000001 = Channel 0 positive input is AN1
000000 = Channel 0 positive input is ANO (Op Amp 2)@

Note 1: ANO to AN7 are repurposed when comparator and op amp functionality are enabled. See Figure 24-1 to
determine how enabling a particular op amp or comparator affects selection choices for Channels 1, 2 and 3.
2: Ifthe op amp is selected (OPAEN bit (CMxCON<10>) = 1), the OAx input is used; otherwise, the ANx
input is used.
3:  See the “Pin Diagrams” section for the available analog channels for each device.
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REGISTER 25-4:

CMxMSKSRC: COMPARATOR x MASK SOURCE SELECT
CONTROL REGISTER

u-0

u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 RW-0

SELSRCC3| SELSRCC2 | SELSRCC1 | SELSRCCO

bit 15

bit 8

R/W-0

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

SELSRCB3

SELSRCB2 | SELSRCB1 | SELSRCBO | SELSRCA3 | SELSRCA2 | SELSRCA1 | SELSRCAO

bit 7

bit 0

Legend:

R = Readable bit
-n = Value at POR ‘1’ = Bit is set

W = Writable bit U = Unimplemented bit, read as ‘0’

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

bit 15-12
bit 11-8

bit 7-4

Unimplemented: Read as ‘0’
SELSRCC<3:0>: Mask C Input Select bits
1111 =FLT4
1110 =FLT2
1101 = Reserved
1100 = Reserved
1011 = Reserved
1010 = Reserved
1001 = Reserved
1000 = Reserved
0111 = Reserved
0110 = Reserved
0101 = PWM3H
0100 = PWM3L
0011 = PWM2H
0010 = PWM2L
0001 = PWM1H
0000 = PWM1L
SELSRCB<3:0>: Mask B Input Select bits
1111 =FLT4
1110 =FLT2
1101 = Reserved
1100 = Reserved
1011 = Reserved
1010 = Reserved
1001 = Reserved
1000 = Reserved
0111 = Reserved
0110 = Reserved
0101 = PWM3H
0100 = PWM3L
0011 = PWM2H
0010 = PWM2L
0001 = PWM1H
0000 = PWM1L

DS70005144E-page 308
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FIGURE 30-35: ADC CONVERSION (10-BIT MODE) TIMING CHARACTERISTICS
(CHPS<1:0> =01, SIMSAM =0, ASAM = 0, SSRC<2:0> = 000, SSRCG = 0)

ADSO T e

Instruction g o"sAmP X__ Clear SAMP X | :

EXeCUtIOn | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SAMP . T P S S S S S S P
ADBI—= = L
| . ADB0 —>= = ! !
e TsAWP— ADS55 ADS5 -
DONE l l N S S S S S VO S S
AD1IF L U P S S
(ONN6) @® 6 ® 6 066 @ ®
(@ - Software sets ADxCON1. SAMP to start sampling. ® - Convert bit 9.
(® - Sampling starts after discharge period. TsAMP is described in ® - Convert bit 8.
“Analog-to-Digital Converter (ADC)” (DS70621) of the .
“dsPIC33/PIC24 Family Reference Manual”. @ - Convert bit 0.
@ - Software clears ADxCON1. SAMP to start conversion. — One TAD for end of conversion.

@ — Sampling ends, conversion sequence starts.

FIGURE 30-36: ADC CONVERSION (10-BIT MODE) TIMING CHARACTERISTICS (CHPS<1:0> =01,
SIMSAM =0, ASAM =1, SSRC<2:0> =111, SSRCG = 0, SAMC<4:0> = 00010)

AD50

1TSS 0 e O e e S B B AN W N

Instruction X X . . . , : .
Execution Set ADON ' ' . . N

SAMP . L e

— '«— AD62

c :
: o T ] l p)) o i
' | TsAMP "o I AD55: ! o ! '‘AD55' L TsAMP | AD55
ADTIF L 1 I(d ' P ' C__1 ] : : !
' | L : R ] T l 2] — : T |
DONE L R S R S R T S e
! | T i T T T T )] T T - .
o @ ® o ® 60060 ® ® ®
(@ - Software sets ADxCON1. ADON to start ADC operation. ® - Convert bit 0.
@ — Sampling starts after discharge period. TSAMP is described in @ — One TAD for end of conversion.
“Analog-to-Digital Converter (ADC)” (DS70621)
of the “dsPIC33/PIC24 Family Reference Manual”. @ — Begin conversion of next channel.

® - Convert bit 9.

@ — Convert bit . — Sample for time specified by SAMC<4:0>.
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FIGURE 33-27: TYPICAL VoOH 4x DRIVER PINS vs. IoH (GENERAL PURPOSE I/Os,
TEMPERATURES AS NOTED)
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FIGURE 33-28: TYPICAL VoL 8x DRIVER PINS vs. loL (GENERAL PURPOSE I/Os,
TEMPERATURES AS NOTED)
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28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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28-Lead Plastic Quad Flat, No Lead Package (MM) - 6x6x0.9mm Body [QFN-S]
With 0.40 mm Terminal Length

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

Units MILLIMETERS

Dimension Limits]  MIN [ NOM | MAX
Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 365 | 370 | 470
Overall Length D 6.00 BSC
Exposed Pad Length D2 3.65 3.70 4.70
Terminal Width b 0.23 0.30 0.35
Terminal Length L 0.30 0.40 0.50
Terminal-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 C04-124C Sheet 2 of 2
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64-Lead Very Thin Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [VQFN]
With 7.15 x 7.15 Exposed Pad [Also called QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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L
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 7.25
Optional Center Pad Length Y2 7.25
Contact Pad Spacing C1 9.00
Contact Pad Spacing C2 9.00
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 0.95
Contact Pad to Center Pad (X64) G1 0.40
Spacing Between Contact Pads (X60) G2 0.20
Thermal Via Diameter \ 0.33
Thermal Via Pitch EV 1.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process
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