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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

60 MIPs

CANbus, I2C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, WDT
53

128KB (43K x 24)

FLASH

8K x 8

4.5V ~ 5.5V

A/D 36x10/12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

64-TQFP

64-TQFP (10x10)

https://www.e-xfl.com/product-detail/microchip-technology/dspic33ev128gm106-e-pt

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/dspic33ev128gm106-e-pt-4409119
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

dsPIC33EVXXXGMO00X/10X FAMILY

Pin Diagrams

28-Pin SPDIP/SOIC/SSOP(1:2:3)

MCLR [ |1 NI | Avop
OA20UT/ANO/C2IN4-/C4IN3-/RPI6/RAO [ | 2 27[ | Avss
OAZIN+AN1/C2INTHRPHTRAT [ |3 oy &y 26 [ | RPI4Z/PWMIL1/TSCK/RBAS
PGED3/OA2IN-/AN2IC2IN1-SST/RPI32/CTED2RBO [ |4 SIS S S 25[ | RPI4E/PWMIH1/TICKIRB14
PGEC3OA10UT/ANS/C1INA-/CAINZ/RPIBHCTEDIRB1 [ |5 SS S S 24| | RPUSPWMIL2ICTPLS/IRBI3
PGECH/OATIN+/AN4/CHINS/C1INT+C2IN3 /RPI34/RB2 [ |6 S5 ® 3 23| ] RPU4PWMIHZRB12
PGED1/OATIN-/ANS/CTINT-/CTMUCIRP35IRB3 [ |7 8@ &8 22[] RP43PWMILIRB
vss[ |8 WM @@ 21[]RP42PWMIHIRB10
oscicLkiaNazRPIaRA2 [ ]9 5388 20 [] vear
0SC2/CLKORPMIRAZ[ |10 G5B & 19[ ] vss
FLT32IRP36IRBA [ |11 © © 18| | OASINJAN27/CSIN1-/ASDAT/SDI1/RP41/RES
OABIN+/AN24/C5IN3-/C5IN1+RP20/T1CK/IRA4 [ | 12 17 [ ] AN26/CVREFIO/ASCL1/SDO1/RPA0ITACK/RBE
voo [ |13 16 | | OASOUT/AN25/C5IN4-/CAIN1+/SCK1/RP39/INTO/RB?
PGED2/SDA1/RP37/RB5 [ | 14 15| | PGEC2/SCL1/RP38/RB6

Note 1: 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-RGXx) can be used as a Change Notification pin (CNAx-CNGx). See Section 11.0 “1/0
Ports” for more information.
3: Ifthe op amp is selected when OPAEN (CMxCON<10>) = 1, the OAx input is used; otherwise, the ANXx input is
used.
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TABLE 4-33: PORTA REGISTER MAP FOR dsPIC33EVXXXGMX02 DEVICES

SFR | addr.| Bit1s | Bit14 | Bit13 | Bit12 | Bitil | Bitio | Bito | Bits | Bit7 | Bite | Bits | Bita | Bit3 | Btz | Bit1 | Bito | A

Name Resets
TRISA 0EO00 — — — — — — — — — — — TRISA<4:0> DF9F
PORTA 0EO02 — — — — — — — — — — — RA<4:0> 0000
LATA 0EO4 — — — — — — — — — — — LATA<4:0> 0000
ODCA 0EO06 — — — — — — — — — — — ODCA<4:0> 0000
CNENA 0EO08 — — — — — — — — — — — CNIEA<4:0> 0000
CNPUA OEOA — — — — — — — — — — — CNPUA<4:0> 0000
CNPDA |OEOC — — — — — — — — — — — CNPDA<4:0> 0000
ANSELA |OEOE — — — — — — — — — — — ANSA4 — ANSA<2:0> 1813
SR1A 0E10 — — — — — — — — — — — SR1A4 — — — — 0000
SROA 0E12 — — — — — — — — — — — SR0A4 — — — — 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-34: PORTB REGISTER MAP FOR dsPIC33EVXXXGMX06 DEVICES

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

Name Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Resets
TRISB 0E14 TRISB<15:0> FFFF
PORTB O0E16 RB<15:0> XXXX
LATB OE18 LATB<15:0> XXXX
OoDCB OE1A ODCB<15:0> 0000
CNENB OE1C CNIEB<15:0> 0000
CNPUB OE1E CNPUB<15:0> 0000
CNPDB 0E20 CNPDB<15:0> 0000
ANSELB | 0E22 — — — — — — ANSB<9:7> — — — ANSB<3:0> 038F
SR1B 0E24 — — — — — — SR1B<9:7> — — SR1B4 — — — — 0000
SROB 0E26 — — — — — — SR0B<9:7> — — SR0B4 — — — — 0000
Legend: x =unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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4.5

Modulo Addressing mode is a method of providing an
automated means to support circular data buffers using
hardware. The objective is to remove the need for
software to perform data address boundary checks
when executing tightly looped code, as is typical in
many DSP algorithms.

Modulo Addressing

Modulo Addressing can operate in either Data or
Program Space (since the Data Pointer mechanism is
essentially the same for both). One circular buffer can
be supported in each of the X (which also provides the
pointers into Program Space) and Y Data Spaces.
Modulo Addressing can operate on any W Register
Pointer. However, it is not advisable to use W14 or W15
for Modulo Addressing, since these two registers are
used as the SFP and SSP, respectively.

In general, any particular circular buffer can be config-
ured to operate in only one direction, as there are
certain restrictions on the buffer start address (for
incrementing buffers) or end address (for decrementing
buffers), based upon the direction of the buffer.

The only exception to the usage restrictions is for
buffers that have a power-of-two length. As these
buffers satisfy the start and end address criteria, they
can operate in a Bidirectional mode (that is, address
boundary checks are performed on both the lower and
upper address boundaries).

4.5.1 START AND END ADDRESS

The Modulo Addressing scheme requires that a
starting and ending address be specified and loaded
into the 16-bit Modulo Buffer Address registers:
XMODSRT, XMODEND, YMODSRT and YMODEND
(see Table 4-1).

The length of a circular buffer is not directly specified. It
is determined by the difference between the corre-
sponding start and end addresses. The maximum
possible length of the circular buffer is 32K words
(64 Kbytes).

452 W ADDRESS REGISTER
SELECTION

The Modulo and Bit-Reversed Addressing Control
register, MODCON<15:0>, contains enable flags, as well
as a W register field to specify the W Address registers.
The XWM and YWM fields select the registers that
operate with Modulo Addressing:

« IfXWM=1111, X RAGU and X WAGU Modulo
Addressing is disabled

« IfYWM=1111,Y AGU Modulo Addressing is
disabled

The X Address Space Pointer W register (XWM) to
which Modulo Addressing is to be applied is stored in
MODCON<3:0> (see Table 4-1). Modulo Addressing is
enabled for X Data Space when XWM is set to any
value other than ‘1111' and the XMODEN bit
(MODCON<15>) is set

The Y Address Space Pointer W register (YWM) to
which Modulo Addressing is to be applied is stored in
MODCON<7:4>. Modulo Addressing is enabled for Y
Data Space when YWM is set to any value other than
‘1111’ and the YMODEN bit (MODCON<14>) is set.

Figure 4-15 shows an example of Modulo Addressing
operation.

Note: Y Data Space Modulo Addressing EA
calculations assume word-sized data
(LSb of every EA is always clear).
FIGURE 4-15: MODULO ADDRESSING OPERATION EXAMPLE
Byte
Address MOV #0x1100, W
0x1100 MoV W0, XMODSRT ;set nodul o start address
MOV #0x1163, W
MoV W), MODEND ;set nodul o end address
MoV #0x8001, W
MoV W), MODCON ;enable WL, X AQU for nodul o
MoV #0x0000, W ;W holds buffer fill value
0x1163 MOV #0x1110, W ;point W to buffer
DO AGAI N, #0x31 ;fill the 50 buffer locations
Start Addr = 0x1100 MoV W), [WL++] ;fill the next location
End Addr = 0x1163 AGAIN. INC W, W ;increnent the fill value
Length = 32 Words

DS70005144E-page 76
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7.0 INTERRUPT CONTROLLER

Note 1: This data sheet summarizes the features
of the dsPIC33EVXXXGMO0X/10X
family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this
data sheet, refer to “Interrupts”
(DS70000600) in the “dsPIC33/PIC24
Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The dsPIC33EVXXXGMO00X/10X family interrupt con-
troller reduces the numerous peripheral interrupt
request signals to a single interrupt request signal to
the dsPIC33EVXXXGMO0X/10X CPU. The Interrupt
Vector Table (IVT) provides 246 interrupt sources
(unused sources are reserved for future use) that can
be programmed with different priority levels.

The interrupt controller has the following features:

* Interrupt Vector Table with up to 246 Vectors

* Alternate Interrupt Vector Table (AIVT)

» Up to Eight Processor Exceptions and Software
Traps

» Seven User-Selectable Priority Levels

* Interrupt Vector Table (IVT) with a Unique Vector
for Each Interrupt or Exception Source

* Fixed Priority within a Specified User Priority Level
« Fixed Interrupt Entry and Return Latencies
» Software can Generate any Peripheral Interrupt

+ Alternate Interrupt Vector Table (AIVT) is
available if Boot Security is Enabled and
AIVTEN =1

7.1 Interrupt Vector Table

The dsPIC33EVXXXGMO0X/10X family IVT, shown
in Figure 7-2, resides in program memory, starting at
location, 000004h. The IVT contains seven non-
maskable trap vectors and up to 187 sources of
interrupt. In general, each interrupt source has its own
vector. Each interrupt vector contains a 24-bit wide
address. The value programmed into each interrupt
vector location is the starting address of the associated
Interrupt Service Routine (ISR).

Interrupt vectors are prioritized in terms of their natural
priority. This priority is linked to their position in the
vector table. Lower addresses generally have a higher
natural priority. For example, the interrupt associated
with Vector 0 takes priority over interrupts at any other
vector address.

7.2 Alternate Interrupt Vector Table

The Alternate Interrupt Vector Table (AIVT), shown in
Figure 7-1, is available if the Boot Segment (BS) is
defined, the AIVTEN bit is set in the INTCON2 register
and if the AIVTDIS Configuration bit is set to ‘1. The
AIVT begins at the start of the last page of the Boot
Segment.

© 2013-2016 Microchip Technology Inc.
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REGISTER 10-6:

PMD7: PERIPHERAL MODULE DISABLE CONTROL REGISTER 7

u-0 u-0 U-0 U-0 u-0 u-0 U-0 u-0
bit 15 bit 8
u-0 u-0 U-0 R/W-0 u-0 u-0 U-0 u-0
— — — DMAOMD®) — — — —
DMA1MD®
DMA2MDM)
DMA3MD®)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-5
bit 4

bit 3-0

Note 1:

Unimplemented: Read as ‘0’

DMAOMD: DMAO Module Disable bit®

1 = DMAO module is disabled
0 = DMAO module is enabled

DMA1MD: DMA1 Module Disable bit™®)

1 = DMA1 module is disabled
0 = DMA1 module is enabled

DMA2MD: DMA2 Module Disable bit®

1 = DMA2 module is disabled
0 = DMA2 module is enabled

DMA3MD: DMA3 Module Disable bit®)

1 = DMA3 module is disabled
0 = DMA3 module is enabled

Unimplemented: Read as ‘0’

This single bit enables and disables all four DMA channels.

DS70005144E-page 140
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11.8 Peripheral Pin Select Registers

REGISTER 11-1: RPINRO: PERIPHERAL PIN SELECT INPUT REGISTER 0

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INT1R<7:0>
bit 15 bit 8
u-0 U-0 U-0 U-0 U-0 U-0 U-0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 INT1R<7:0>: Assign External Interrupt 1 (INT1) 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
bit 7-0 Unimplemented: Read as ‘0’

REGISTER 11-2: RPINR1: PERIPHERAL PIN SELECT INPUT REGISTER 1

uU-0 uU-0 u-0 uU-0 uU-0 uU-0 uU-0
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
INT2R<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 15-8 Unimplemented: Read as ‘0’
bit 7-0 INT2R<7:0>: Assign External Interrupt 2 (INT2) 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

© 2013-2016 Microchip Technology Inc.
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REGISTER 11-7: RPINR12: PERIPHERAL PIN SELECT INPUT REGISTER 12

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLT2R7 FLT2R6 FLT2R5 FLT2R4 FLT2R3 FLT2R2 FLT2R1 FLT2RO
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
FLT1R7 FLT1R6 FLT1R5 FLT1R4 FLT1R3 FLT1R2 FLT1R1 FLT1RO
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 FLT2R<7:0>: Assign PWM Fault 2 (FLT2) 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 FLT1R<7:0>: Assign PWM Fault 1 (FLT1) 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

DS70005144E-page 158 © 2013-2016 Microchip Technology Inc.
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REGISTER 17-8: PDCx: PWMx GENERATOR DUTY CYCLE 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
PDCx<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
PDCx<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’ = Bitis cleared x = Bit is unknown
bit 15-0 PDCx<15:0>: PWMx Generator Duty Cycle Value bits

REGISTER 17-9: PHASEXx: PWMx PRIMARY PHASE-SHIFT 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
PHASEx<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
PHASEx<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 PHASEx<15:0>: PWMx Phase-Shift Value or Independent Time Base Period for the PWM Generator bits

Note 1: If ITB (PWMCONXx<9>) = 0, the following applies based on the mode of operation:
Complementary, Redundant and Push-Pull Output modes (PMOD<1:0> (IOCONx<11:10>) = 00, 01 or
10), PHASEx<15:0> = Phase-shift value for PWMxH and PWMXxL outputs.

2: IfITB (PWMCONx<9>) = 1, the following applies based on the mode of operation:
Complementary, Redundant and Push-Pull Output modes (PMOD<1:0> (IOCONx<11:10>) = 00, 01 or 10),
PHASEXx<15:0> = Independent Time Base period value for PWMxH and PWMXxL.

DS70005144E-page 210 © 2013-2016 Microchip Technology Inc.
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REGISTER 17-12: TRGCONx: PWMx TRIGGER CONTROL REGISTER

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

TRGDIV3 | TRGDIV2 | TRGDIV1 TRGDIVO — — — —
bit 15 bit 8

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

— — TRGSTRT5® | TRGSTRT4®W | TRGSTRT3W | TRGSTRT2M | TRGSTRT1W | TRGSTRTOW
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 15-12 TRGDIV<3:0>: Trigger Output Divider bits

1111 = Triggers output for every 16th trigger event
1110 = Triggers output for every 15th trigger event
1101 = Triggers output for every 14th trigger event
1100 = Triggers output for every 13th trigger event
1011 = Triggers output for every 12th trigger event
1010 = Triggers output for every 11th trigger event
1001 = Triggers output for every 10th trigger event
1000 = Triggers output for every 9th trigger event
0111 = Triggers output for every 8th trigger event
0110 = Triggers output for every 7th trigger event
0101 = Triggers output for every 6th trigger event
0100 = Triggers output for every 5th trigger event
0011 = Triggers output for every 4th trigger event
0010 = Triggers output for every 3rd trigger event
0001 = Triggers output for every 2nd trigger event
0000 = Triggers output for every trigger event

bit 11-6 Unimplemented: Read as ‘0’
bit 5-0 TRGSTRT<5:0>: Trigger Postscaler Start Enable Select bits()
111111 = Waits 63 PWM cycles before generating the first trigger event after the module is enabled

000010 = Waits 2 PWM cycles before generating the first trigger event after the module is enabled
000001 = Waits 1 PWM cycle before generating the first trigger event after the module is enabled
000000 = Waits 0 PWM cycles before generating the first trigger event after the module is enabled

Note 1. The secondary PWM generator cannot generate PWMx trigger interrupts.

DS70005144E-page 212 © 2013-2016 Microchip Technology Inc.
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REGISTER 19-3: [2CxXSTAT: I12Cx STATUS REGISTER (CONTINUED)

bit 3 S: 12Cx Start bit
Updated when Start, Reset or Stop is detected; cleared when the I2C module is disabled, I2CEN = 0.
1 = Indicates that a Start (or Repeated Start) bit has been detected last
0 = Indicates that a Start bit was not detected last
bit 2 R_W: Read/Write Information bit (when operating as I°C slave)
1 = Read: Indicates that the data transfer is output from the slave
0 = Write: Indicates that the data transfer is input to the slave
bit 1 RBF: Receive Buffer Full Status bit
1 = Receive is complete, the I2CxRCV bit is full
0 = Receive is not complete, the I2CxRCV bit is empty
bit 0 TBF: Transmit Buffer Full Status bit

1 = Transmit is in progress, I2CxTRN is full (8 bits of data)
0 = Transmit is complete, I2CxTRN is empty

REGISTER 19-4: [2CxMSK: 12Cx SLAVE MODE ADDRESS MASK REGISTER

U-0 uU-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0
— — — — — — MSK<9:8>
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
MSK<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 15-10 Unimplemented: Read as ‘0’
bit 9-0 MSK<9:0>: 12Cx Mask for Address Bit x Select bits

1 = Enables masking for bit x of the incoming message address; bit match is not required in this position
0 = Disables masking for bit x; bit match is required in this position

© 2013-2016 Microchip Technology Inc. DS70005144E-page 235
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REGISTER 22-11: CxFEN1: CANx ACCEPTANCE FILTER ENABLE REGISTER 1

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
FLTEN<15:8>
bit 15 bit 8
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
FLTEN<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’ = Bitis cleared x = Bit is unknown
bit 15-0 FLTEN<15:0>: Enable Filter n to Accept Messages bits
1 = Enables Filter n
0 = Disables Filter n
REGISTER 22-12: CxBUFPNT1: CANx FILTERS 0-3 BUFFER POINTER REGISTER 1
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F3BP3 F3BP2 F3BP1 F3BPO F2BP3 F2BP2 F2BP1 F2BPO
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
F1BP3 F1BP2 F1BP1 F1BPO FOBP3 FOBP2 FOBP1 FOBPO
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 15-12 F3BP<3:0>: RX Buffer Mask for Filter 3 bits
1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14
0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0
bit 11-8 F2BP<3:0>: RX Buffer Mask for Filter 2 bits (same values as bits 15-12)
bit 7-4 F1BP<3:0>: RX Buffer Mask for Filter 1 bits (same values as bits 15-12)
bit 3-0 FOBP<3:0>: RX Buffer Mask for Filter 0 bits (same values as bits 15-12)

DS70005144E-page 264
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REGISTER 22-20: CxRXMnSID: CANx ACCEPTANCE FILTER MASK n STANDARD IDENTIFIER
REGISTER (n = 0-2)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID10 SID9 ‘ SID8 | SID7 SID6 SID5 SID4 SID3

bit 15 bit 8
R/W-x R/W-x R/W-x U-0 R/W-x U-0 R/W-x R/W-x
SID2 SID1 SIDO — MIDE — EID17 EID16

bit 7 bit 0

Legend:

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

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-5 SID<10:0>: Standard Identifier bits

1 = Includes bit, SIDx, in filter comparison
0 = Bit, SIDx, is a don’t care in filter comparison

bit 4 Unimplemented: Read as ‘0’
bit 3 MIDE: Identifier Receive Mode bit
1 = Matches only message types (standard or extended address) that correspond to the EXIDE bit in
the filter

0 = Matches either standard or extended address message fif filters match, i.e., if:
(Filter SID) = (Message SID) or if (Filter SID/EID) = (Message SID/EID)

bit 2 Unimplemented: Read as ‘0’
bit 1-0 EID<17:16>: Extended Identifier bits

1 = Includes bit, EIDx, in filter comparison
0 = Bit, EIDx, is a don’t care in filter comparison

REGISTER 22-21: CxRXMnEID: CANx ACCEPTANCE FILTER MASK n EXTENDED IDENTIFIER
REGISTER (n = 0-2)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID<15:8>
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID<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 EID<15:0>: Extended Identifier bits

1 = Includes bit, EIDx, in filter comparison
0 = Bit, EIDx, is a don’t care in filter comparison
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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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27.5 Watchdog Timer (WDT)

For dsPIC33EVXXXGMO00X/10X family devices, the
WDT is driven by the LPRC oscillator. When the WDT
is enabled, the clock source is also enabled.

27.5.1 PRESCALER/POSTSCALER

The nominal WDT clock source from LPRC is 32 kHz.
This feeds a prescaler that can be configured for either
5-bit (divide-by-32) or 7-bit (divide-by-128) operation. The
prescaler is set by the WDTPRE Configuration bit. With a
32 kHz input, the prescaler yields a WDT Time-out Period
(TwbDT), as shown in Parameter SY12 in Table 30-22.

A variable postscaler divides down the WDT prescaler
output and allows for a wide range of time-out periods.
The postscaler is controlled by the WDTPOST<3:0>
Configuration bits (FWDT<3:0>), which allow the
selection of 16 settings, from 1:1 to 1:32,768. Using the
prescaler and postscaler, time-out periods ranging
from 1 ms to 131 seconds can be achieved.

The WDT, prescaler and postscaler are reset:

* On any device Reset

* On the completion of a clock switch, whether
invoked by software (i.e., setting the OSWEN bit
after changing the NOSCx bits) or by hardware
(i.e., Fail-Safe Clock Monitor)

* When a PVRSAV instruction is executed
(i.e., Sleep or Idle mode is entered)

* When the device exits Sleep or Idle mode to
resume normal operation

* By a CLRVWDT instruction during normal execution
Note:  The CLRWDT and PWRSAV instructions

clear the prescaler and postscaler counts
when executed.

FIGURE 27-2: WDT BLOCK DIAGRAM

27.5.2 SLEEP AND IDLE MODES

If the WDT is enabled, it continues to run during Sleep or
Idle modes. When the WDT time-out occurs, the device
wakes the device and code execution continues from
where the PWRSAV instruction was executed. The corre-
sponding SLEEP or IDLE bit (RCON<3:2>) needs to be
cleared in software after the device wakes up.

2753 ENABLING WDT

The WDT is enabled or disabled by the FWDTEN<1:0>
Configuration bits in the FWDT Configuration register.
When the FWDTEN<1:0> Configuration bits are set,
the WDT is always enabled.

The WDT can be optionally controlled in software
when the FWDTENx Configuration bits have been
programmed to ‘00’. The WDT is enabled in software
by setting the SWDTEN control bit (RCON<5>). The
SWDTEN control bit is cleared on any device Reset.
The software WDT option allows the user application
to enable the WDT for critical code segments and
disable the WDT during non-critical segments for
maximum power savings.

The WDT flag bit, WDTO (RCON<4>), is not automatically
cleared following a WDT time-out. To detect subsequent
WDT events, the flag must be cleared in software.

2754 WDT WINDOW

The Watchdog Timer has an optional Windowed mode
enabled by programming the WINDIS bit in the WDT
Configuration register (FWDT<7>). In the Windowed
mode (WINDIS = 0), the WDT should be cleared based
on the settings in the programmable Watchdog Timer
Window (WDTWIN<1:0>) select bits.

All Device Resets
Transition to New Clock Source
Exit Sleep or Idle Mode
PWRSAV Instruction
CLRWDT Instruction

Watchdog Timer

Sleep/ldle

WDTPOST<3:0>
i WDT
] —— Wake-up
Y 1

SWDTEN WDTPRE

FWDTEN<1:0> \
Prescaler

LPRC Clock (Divide-by-N1)

RS
Postscaler >
(Divide-by-N2) WDT

i > Reset

WINDIS ———»
WDTWIN<1:0> ———»

WDT Window Select

CLRWDT Instruction
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FIGURE 30-8: OUTPUT COMPARE x (OCx) TIMING CHARACTERISTICS

OCx . )
(Output Compare : f
or PWM Mode) (. :

OC11—=! == OC10—=: =

Note: Refer to Figure 30-1 for load conditions.

TABLE 30-27: OUTPUT COMPARE x (OCx) TIMING REQUIREMENTS

Standard Operating Conditions: 4.5V to 5.5V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < Ta < +125°C for Extended

AC CHARACTERISTICS

Pzrgm Symbol Characteristictt) Min. | Typ. Max. | Units Conditions
OC10 |TccF OCx Output Fall Time — — — ns |See Parameter DO32
OC11 |TccR OCx Output Rise Time — — — ns |See Parameter DO31

Note 1: These parameters are characterized but not tested in manufacturing.

FIGURE 30-9: OCx/PWMx MODULE TIMING CHARACTERISTICS

- 0C20-

.

oo | -

OCx : ><

TABLE 30-28: OCx/PWMx MODE TIMING REQUIREMENTS

Standard Operating Conditions: 4.5V to 5.5V

(unless otherwise stated)

Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

AC CHARACTERISTICS

Pzr:m Symbol Characteristic® Min. Typ. Max. Units Conditions
0C15 TFD Fault Input to PWMx I/O — — Tcy + 20 ns
Change
0C20 TFLT Fault Input Pulse Width Tcy + 20 — — ns

Note 1: These parameters are characterized but not tested in manufacturing.
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TABLE 31-17: OP AMP/COMPARATOR x SPECIFICATIONS

DC CHARACTERISTICS

Standard Operating Conditions (see Note 3): 4.5V to 5.5V
(unless otherwise stated)

Operating temperature  -40°C < TA<+150°C
Pi{jm Symbol Characteristic Min. Typ.(l) Max. | Units Conditions
Comparator DC Characteristics
HCM30 |VOFFseT | Comparator Offset Voltage -80 160 80 mV
HCM31 |VHYST Input Hysteresis Voltage — 30 — mV
HCM34 |Vicm Input Common-Mode Voltage | AVss — AVDD \%
Op Amp DC Characteristics®
HCM40 |VCMR Common-Mode Input AVss — AVDD \
Voltage Range
HCM42 |VorrseT | Op Amp Offset Voltage -50 6 50 mV
Note 1: Datain “Typ.” column is at 5.0V, +25°C unless otherwise stated.
2. Resistances can vary by +10% between op amps.
3: Device is functional at VBORMIN < VDD < VDDMIN, but will have degraded performance. Device functionality

is tested, but is not characterized. Analog modules: ADC, op amp/comparator and comparator voltage
reference, will have degraded performance. Refer to Parameter HBO10 in Table 31-10 for the minimum
and maximum BOR values.

TABLE 31-18: ADC MODULE SPECIFICATIONS (12-BIT MODE)

Standard Operating Conditions (see Note 1): 4.5V to 5.5V
AC CHARACTERISTICS (unless otherwise stated)
Operating temperature  -40°C < TA<+150°C
P;a\lr:m Symbol Characteristic Min. Typ. Max. | Units Conditions
ADC Accuracy (12-Bit Mode)
HAD20a | Nr Resolution 12 data bits bits
HAD21a | INL Integral Nonlinearity -2 — +2 LSb |VINL = AVsSs = VREFL = 0V,
AVDD = VREFH = 5.5V
HAD22a | DNL Differential Nonlinearity >-1 — <1 LSb |VINL = AVSs = VREFL = 0V,
AVDD = VREFH = 5.5V
HAD23a | GERR Gain Error -10 4 10 LSb |VINL = AVSs = VREFL = 0V,
AVDD = VREFH = 5.5V
HAD24a | EOFF Offset Error -10 1.75 10 LSb |VINL = AVss = VREFL = 0V,
AVDD = VREFH = 5.5V
Note 1: Device is functional at VBORMIN < VDD < VDDMIN, but will have degraded performance. Device functionality

is tested, but is not characterized. Analog modules: ADC, op amp/comparator and comparator voltage
reference, will have degraded performance. Refer to Parameter BO10 in Table 30-12 for the minimum and
maximum BOR values.
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32.0 CHARACTERISTICS FOR INDUSTRIAL/EXTENDED TEMPERATURE
DEVICES (-40°C TO +125°C)

32.1 IbD
FIGURE 32-1: TYPICAL/MAXIMUM IpbD vs. Fosc (EC MODE, 10 MHz TO 70 MHz, 5.5V MAX)
35.0
30.0
25.0
------ 40C Max
! P —— 40C Typ
&g 200 2% e O 25C Max
= ——25CTyp
o e T S O I S NS0~ o e s s e s e e O 85C Max
—— 85C Typ
10.0 125C Max
125C Typ
5.0
0.0
5 15 25 35 45 55 65 75
Frequency (MIPS)
FIGURE 32-2: TYPICAL Ipp vs. VDD (EC MODE, 10 MIPS)
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33.10 Voltage Output Low (VoL) — Voltage Output High (VOH)
FIGURE 33-26:

TYPICAL VoH 8x DRIVER PINS vs. IoH (GENERAL PURPOSE I/Os,
TEMPERATURES AS NOTED)
4.85
4.8
E \
x 475 ~
o
>

\ ——150C
4.7 \

4.65

7.5 8.5

9.5 10.5

11.5 12.5 13.5
loH (mA)
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64-Lead Plastic Thin Quad Flatpack (PT)-10x10x1 mm Body, 2.00 mm Footprint [TQFP]

Note:

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

Notes:

o
1
L 0
~— (L1) X=A—B OR D -
L |
SECTION A-A E
e/2
L |
DETAIL 1
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Leads N 64
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [ 0c | 35 [ 7
Overall Width E 12.00 BSC
Overall Length D 12.00 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or

protrusions shall not exceed 0.25mm per side.

4. 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 C04-085C 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

Units MILLIMETERS

Dimension Limits] MIN [ NOM | MAX
Number of Pins N 64
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 9.00 BSC
Exposed Pad Width E2 705 | 715 | 7.25
Overall Length D 9.00 BSC
Exposed Pad Length D2 7.05 7.15 7.25
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
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 C04-149D [MR] Sheet 2 of 2
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