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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

PIC

16-Bit

70 MIPs

12C, IrDA, LINbus, QEI, SPI, UART/USART
Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, WDT
35

512KB (170K x 24)

FLASH

24K x 16

3V ~ 3.6V

A/D 9x10b/12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

44-VQFN Exposed Pad

44-QFN (8x8)
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

Pin Diagrams (Continued)

36-Pin VTLA(1:2:3)

PGEC1/AN4/C1IN1+/RPI34/RB2
PGED1/AN5/C1IN1-/RP35/RB3
ANG/OA30UT/C4IN1+/OCFB/RCO
AN7/C3IN1-/C4IN1-/RC1

VDD

Vss
OSC1/CLKI/RA2
OSC2/CLKO/RA3
SDA2/RPI24/RA8

PGEDB3/VREF-/AN2/C2IN1-/SS1/RPI32/CTED2/RBO
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SCL2/RP36/RB4

Vss
VDD
VDD

CVREF20/RP20/T1CK/RA4
PGED2/ASDA2/RP37/RB5
PGEC2/ASCL2/RP38/RB6

SCK1/RP39/INTO/RB7

TCK/CVREF10/ASCL1/SDO1/RP40/T4CK/RB8

Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.4

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

2:  Every l/O port pin (RAx-RGXx) can be used as a Change Notification pin (CNAx-CNGXx). See Section 11.0 “1/O
Ports” for more information.

3:  The metal pad at the bottom of the device is not connected to any pins and is recommended to be connected
to Vss externally.

4:  There is an internal pull-up resistor connected to the TMS pin when the JTAG interface is active. See the
JTAGEN bit field in Table 27-2.

W = Pins are up to 5V tolerant

RPI45/CTPLS/RB13
RPI44/RB12

TDI/RP43/RB11
TDO/RP42/RB10

VDD

VcapP

Vss

RP56/RC8
TMS/ASDA1/SDI1/RP41/RB9™)
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

FIGURE 4-11: DATA MEMORY MAP FOR dsPIC33EP512MC20X/50X AND dsPIC33EP512GP50X

DEVICES
MSB LSB
Address 16 Bits Address
-
MSB LSB
— 0x0001 ' 0x0000
éﬁg 3ge SFR Space
pace L_ OxOFFF | O0xOFFE ﬁ-Kbyte
— 0x1001 0x1000 ear
X | Data Space
Ox1FFF | Ox1FFE
0x2001[ — — — — — == = = 77 0x2000
X Data RAM (X)
48-Kbyte Ox7FFF | Ox7FFE
SRAM Space ox8001[ — — — — — ] 0x8000
Ox8FFF | OX8FFE
0x9001 | 0x9000
Y Data RAM (Y)
. OxXEFFF | OXEFFE
0xD001 | 0xD000
|
|
| Optionally
| Mapped
into Program
| Memory Space
| (PSV)
[
X Data
Unimplemented (X)
|
|
|
|
|
|
OxFFFF | OXFFFE
|

Note:  Memory areas are not shown to scale.
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TABLE 4-4: INTERRUPT CONTROLLER REGISTER MAP FOR PIC24EPXXXMC20X DEVICES ONLY

N |Addr| Bit1s | Bitia | Bit13 | Bit12 | Bit1l | Bitlo | Bit9 | Bits | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 [t
IFSO 0800 — | DMA1IF| AD1F | UITXIF | UTRXIF | SPMIF |SPHEIF| T3IF | T2IF | OC2IF | IC2IF | DMAOIF | TIIF OC1IF IC1IF INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF | TSIF T4F | OC4IF | OC3IF |DMA2IF | — —_ —_ INTIIF | CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFs2 0804 | — —_ _ —_ _ —_ —_ —_ —_ IC4IF IC3IF | DMA3IF _ _ SPI2IF | SPI2EIF | 0000
IFS3 0806 | — —_ _ —_ — | oEnF|PsEMF| — —_ —_ —_ —_ _ MI2C2IF | SI2C2IF — | oooo
IFS4 0808 | — — |eomur| — _ —_ —_ —_ —_ —_ —_ —_ CRCIF | UZEFF U1EIF — | oooo
IFS5 080A | PWM2IF | PWM1IF |  — —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ — | oooo
IFS6 osoc| — —_ _ —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ PWMS3IF | 0000
IFS8 0810 | JTAGIF | ICDIF _ —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ — | oooo
IFS9 o812 — —_ _ —_ _ —_ —_ —_ —_ PTG3IF | PTG2IF | PTGIIF | PTGOIF |PTGWDTIF|PTGSTEPIF| — | 0000
IECO 0820 — |DMAMIE| AD1E | UITXIE | UIRXIE | SPMIE |[SPHEIE| T3IE | T2IE | OC2IE | IC2E | DMAOE | TIE OC1IE IC1IE INTOIE | 0000
IEC1 0822 | U2TXIE | U2RXIE | INT2E | TSIE T4E | OC4E | OC3EE |DMA2E| — —_ —_ INTIE | CNIE CMIE MI2C1IE | SI2C1IE | 0000
IEC2 0824 | — —_ _ —_ _ —_ —_ —_ —_ IC4IE IC3IE | DMA3IE _ _ SPI2IE | SPI2EIE | 0000
IEC3 0826 — —_ _ —_ — | aEME|PSEME| — —_ —_ —_ —_ _ MI2C2IE | SI2C2IE — | oooo
IEC4 0828| — — |emmue| — _ —_ —_ —_ —_ —_ —_ —_ CRCIE | UZ2EIE UIEIE — | oooo
IEC5 082A | PWM2IE | PWMIE| — —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ — | oooo
IEC6 os2c| — —_ _ —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ PWMSIE | 0000
IEC8 0830 | JTAGIE | ICDIE _ —_ _ —_ —_ —_ —_ —_ —_ —_ _ _ _ — | oooo
IEC9 0832| — —_ _ —_ _ —_ —_ —_ _ | pre3E | PTe2iE | PTG1E | PTGOIE |PTGwDTIE|PTGSTEPIE] — | 0ooo
IPCO 0840 | — T1IP<2:0> _ 0C1IP<2:0> —_ IC11P<2:0> _ INTOIP<2:0> 4444
IPC1 o842 | — T2IP<2:0> _ 0C2IP<2:0> —_ IC2IP<2:0> _ DMAOIP<2:0> 4444
IPC2 0844 | — U1RXIP<2:0> — SPI1IP<2:0> _ SPI1EIP<2:0> _ T3IP<2:0> 4444
IPC3 0846 | — — [ — T = — DMA1IP<2:0> _ AD1IP<2:0> _ U1TXIP<2:0> 0444
IPC4 0848 | — CNIP<2:0> _ CMIP<2:0> —_ MI2C1IP<2:0> _ SI2C1IP<2:0> 4444
IPC5 084A| — — [ — T = _ — [ -1 - —_ —_ —_ —_ _ INT1IP<2:0> 0004
IPC6 osac| — T4IP<2:0> _ 0C4IP<2:0> —_ 0C3IP<2:0> _ DMA2IP<2:0> 4444
IPC7 084E| — U2TXIP<2:0> _ UZRXIP<2:0> —_ INT2IP<2:0> _ T5IP<2:0> 4444
IPC8 0850 | — —_ _ —_ _ — [ -1 - —_ SPI2IP<2:0> _ SPI2EIP<2:0> 0044
IPC9 0852| — —_ _ —_ _ IC4IP<2:0> —_ IC3IP<2:0> _ DMA3IP<2:0> 0444
PC12 | 0858 | — —_ _ —_ _ MI2C2IP<2:0> —_ SI2C2IP<2:0> _ _ _ — | o440
IPC14 |o8sc| — —_ _ —_ _ QENIP<2:0> —_ PSEMIP<2:0> _ _ _ — | o440
IPC16 | 0860 | — CRCIP<2:0> — U2EIP<2:0> _ U1EIP<2:0> _ _ _ — | 4440
IPC19 | 0866 | — — [ — T = _ — [ -1 - — CTMUIP<2:0> _ — — — 0040
IPC23 | 086E| — PWM2IP<2:0> — PWM1IP<2:0> —_ —_ —_ —_ _ _ _ — | 4400
IPc24 | 0870 — — [ — T = _ — [ -1 - —_ —_ —_ —_ _ PWM3IP<2:0> 4004
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXGP50X DEVICES ONLY

NZir'ﬁe Addr.| Bit15 | Bit14 | Bit13 | Bit12 Bit1l | Bit10 | Bit9 | Bit8 Bit 7 Bt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’;'éts
IFS0 0800| — |DMA1IF| AD1IF | UTTXIF | UIRXIF | SPHIF |SPMEIF| T3IF T2IF OC2IF | IC2IF | DMAOF | T1IF OC1IF IC1IF | INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF | T5IF T4IF | OC4IF | OC3IF | DMA2IF —_ —_ —_ INTAIF CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFS2 0804 | — —_ _ —_ —_ _ _ —_ —_ IC4IF IC3IF | DMA3IF | C1IF CIRXIF | SPI2IF |SPI2EIF| 0000
IFS3 0806 | — —_ _ —_ —_ _ _ —_ —_ —_ —_ —_ —_ MI2C2IF | SI2C2IF — | oooo
IFS4 0808 | — — lemur| — —_ _ _ —_ —_ CATXIF —_ —_ CRCIF | U2EIF U1EIF — | oooo
IFS6 osoc| — —_ _ —_ —_ _ _ —_ —_ —_ —_ —_ —_ —_ _ PWM3IF| 0000
IFS8 0810 | JTAGIF | ICDIF _ —_ —_ _ _ —_ —_ —_ —_ —_ —_ —_ _ — | oooo
IFS9 0812 — —_ _ —_ —_ _ _ —_ —_ PTG3IF | PTG2IF | PTGIIF | PTGOIF |PTGWDTIF|PTGSTEPIF| — | 0000
IECO 0820 — |DMAMIE| AD1E | UITXIE | UIRXIE | SPMIE |SPHEIE| T3IE T2IE OC2[E | IC2IE | DMAOIE | TIIE OC1IE IC1E | INTOIE | 0000
IEC 0822 | U2TXIE | U2RXIE | INT2IE | TSIE T4IE | OC4IE | OC3IE | DMA2IE —_ —_ —_ INTIE | CNIE CMIE MI2C1IE | SI2C1IE | 0000
IEC2 0824 | — —_ _ —_ —_ _ _ —_ —_ IC4IE IC3IE | DMA3IE | CIIE CIRXE | SPI2IE |SPI2EIE| 0000
IEC3 0826 | — —_ _ —_ —_ _ _ —_ —_ —_ —_ —_ —_ MI2C2IE | SI2C2IE — | oooo
IEC4 0828| — — lecmue| — —_ _ _ —_ —_ CATXIE —_ —_ CRCIE | U2EIE UIEIE — | oooo
IEC8 0830 | JTAGIE | ICDIE _ —_ —_ _ _ —_ —_ —_ —_ —_ —_ _ _ — | oooo
IEC9 0832| — —_ _ —_ —_ _ _ —_ —_ PTG3IE | PTG2IE | PTGIIE | PTGOIE |PTGWDTIE|PTGSTEPIE| — | 0000
IPCO 0840 | — T1IP<2:0> —_ 0C1IP<2:0> —_ IC1IP<2:0> —_ INTOIP<2:0> 4444
IPC1 0842 | — T2IP<2:0> —_ 0C2IP<2:0> —_ IC2IP<2:0> —_ DMAOIP<2:0> 4444
IPC2 0844 | — U1RXIP<2:0> —_ SPI1IP<2:0> —_ SPHEIP<2:0> —_ T3IP<2:0> 4444
IPC3 0846 | — — [ =1 - —_ DMAT1IP<2:0> —_ AD1IP<2:0> —_ U1TXIP<2:0> 0444
IPC4 0848 | — CNIP<2:0> —_ CMIP<2:0> —_ MI2C1IP<2:0> —_ SI2C1IP<2:0> 4444
IPC5 084A| — — [ =1 - —_ — [ — 1T - —_ —_ —_ —_ —_ INT1IP<2:0> 0004
Pc6  |osac| — T4IP<2:0> —_ 0C4IP<2:0> —_ 0C3IP<2:0> —_ DMA2IP<2:0> 4444
IPC7  |084E| — U2TXIP<2:0> —_ U2RXIP<2:0> —_ INT2IP<2:0> —_ T5IP<2:0> 4444
IPC8 0850 | — C1IP<2:0> —_ C1RXIP<2:0> —_ SPI2IP<2:0> —_ SPI2EIP<2:0> 4444
IPC9 0852| — —_ _ —_ —_ IC4IP<2:0> —_ IC3IP<2:0> —_ DMA3IP<2:0> 0444
IPC11 | 0856 | — —_ _ —_ —_ — [ — 1T - —_ — | = 1 = —_ —_ _ — | oooo
IPc12 | 0858 | — —_ _ —_ — MI2C2IP<2:0> —_ SI2C2IP<2:0> —_ —_ _ — | o440
IPC16 | 0860 | — CRCIP<2:0> —_ U2EIP<2:0> —_ U1EIP<2:0> —_ —_ _ — | 4440
Pc17 | 0862| — —_ _ —_ — C1TXIP<2:0> —_ — | = 1 = —_ —_ _ — | o400
IPC19 | 0866 | — —_ _ —_ —_ — [ — 1T - —_ CTMUIP<2:0> —_ —_ _ — | ooso
IPC35 | 0886 | — JTAGIP<2:0> _ ICDIP<2:0> —_ — | = 1 = —_ —_ _ — | 4400
IPC36 | 0888 | — PTGOIP<2:0> —_ PTGWDTIP<2:0> —_ PTGSTEPIP<2:0> —_ —_ _ — | 4440
IPc37  |o0ssA| — — [ =1 - — PTG3IP<2:0> —_ PTG2IP<2:0> —_ PTG1IP<2:0> 0444
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

EXAMPLE 4-2:

EXTENDED DATA SPACE (EDS) WRITE ADDRESS GENERATION

EA<15>=0
(DSWPAG = don'’t care)

Byte
16-Bit DS EA Select

\

| | |
Generate | NoEDS Access [ 0] EA ||
PSV Address l k | |
| EA<15> N
|
| i
1)) EA |
| | |
|
DSWPAG<8:0> | ||
| o
| |
h 9 Bits - 15 Bits >
Y 4/
24-Bit EDS EA Byte
Select

Note: DS read access when DSRPAG = 0x000 will force an address error trap.

The paged memory scheme provides access to
multiple 32-Kbyte windows in the EDS and PSV
memory. The Data Space Page registers, DSxPAG, in
combination with the upper half of the Data Space
address, can provide up to 16 Mbytes of additional
address space in the EDS and 8 Mbytes (DSRPAG
only) of PSV address space. The paged data memory
space is shown in Example 4-3.

The Program Space (PS) can be accessed with a
DSRPAG of 0x200 or greater. Only reads from PS are
supported using the DSRPAG. Writes to PS are not
supported, so DSWPAG is dedicated to DS, including
EDS only. The Data Space and EDS can be read from,
and written to, using DSRPAG and DSWPAG,
respectively.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 5-1: NVMCON: NONVOLATILE MEMORY (NVM) CONTROL REGISTER

R/SO-0® R/W-0) R/W-0) R/W-0 u-0 u-0 U-0 u-0

WR WREN | WRERR [NvMsDL®| — |  — — —

bit 15 bit 8
u-0 u-0 u-0 u-0 R/W-01) R/W-01) R/W-0® R/W-0®
— — — — NVMOP3G4 | NvMOP2G4) | NvMOP1G4) | NVvMOPO®4)

bit 7 bit 0

Legend: SO = Settable Only bit

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 WR: Write Control bit(!)

1 = Initiates a Flash memory program or erase operation; the operation is self-timed and the bit is
cleared by hardware once the operation is complete
0 = Program or erase operation is complete and inactive
bit 14 WREN: Write Enable bit™®)
1 = Enables Flash program/erase operations
0 = Inhibits Flash program/erase operations
bit 13 WRERR: Write Sequence Error Flag bit(H)
1 = Animproper program or erase sequence attempt or termination has occurred (bit is set automatically
on any set attempt of the WR bit)
0 = The program or erase operation completed normally
bit 12 NVMSIDL: NVM Stop in Idle Control bit(?)
1 = Flash voltage regulator goes into Standby mode during Idle mode
0 = Flash voltage regulator is active during Idle mode
bit 11-4 Unimplemented: Read as ‘0’
bit 3-0 NVMOP<3:0>: NVM Operation Select bits(1:34)

1111 = Reserved

1110 = Reserved

1101 = Reserved

1100 = Reserved

1011 = Reserved

1010 = Reserved

0011 = Memory page erase operation

0010 = Reserved

0001 = Memory double-word program operation(®
0000 = Reserved

Note 1. These bits can only be reset on a POR.
2: If this bit is set, there will be minimal power savings (IIDLE) and upon exiting Idle mode, there is a delay
(TVREG) before Flash memory becomes operational.

3. All other combinations of NVMOP<3:0> are unimplemented.
4: Execution of the PWNRSAV instruction is ignored while any of the NVM operations are in progress.
5: Two adjacent words on a 4-word boundary are programmed during execution of this operation.

© 2011-2013 Microchip Technology Inc. DS70000657H-page 121



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 11-17: RPINR39: PERIPHERAL PIN SELECT INPUT REGISTER 39
(dsPIC33EPXXXMC20X/50X AND PIC24EPXXXMC20X DEVICES ONLY)

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
- ] DTCMP3R<6:0>
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP2R<6:0>
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 Unimplemented: Read as ‘0’
bit 14-8 DTCMP3R<6:0>: Assign PWM Dead-Time Compensation Input 3 to the Corresponding RPn Pin bits

(see Table 11-2 for input pin selection numbers)
1111001 = Input tied to RP1121

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

bit 7 Unimplemented: Read as ‘0’

bit 6-0 DTCMP2R<6:0>: Assign PWM Dead-Time Compensation Input 2 to the Corresponding RPn Pin bits
(see Table 11-2 for input pin selection numbers)

1111001 = Input tied to RP1121

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

DS70000657H-page 196
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 16-15: FCLCONx: PWMx FAULT CURRENT-LIMIT CONTROL REGISTER™

bit 7-3

bit 2

bit 1-0

Note 1:

FLTSRC<4:0>: Fault Control Signal Source Select for PWM Generator # bits

11111 = Fault 32 (default)
11110 = Reserved

01100 = Reserved

01011 = Comparator 4

01010 = Op Amp/Comparator 3
01001 = Op Amp/Comparator 2
01000 = Op Amp/Comparator 1
00111 = Reserved

00110 = Reserved

00101 = Reserved

00100 = Reserved

00011 = Fault 4

00010 = Fault 3

00001 = Fault 2

00000 = Fault 1

FLTPOL: Fault Polarity for PWM Generator # bit(®

1 = The selected Fault source is active-low
0 = The selected Fault source is active-high

FLTMOD<1:0>: Fault Mode for PWM Generator # bits

11 = Fault input is disabled
10 = Reserved

01 = The selected Fault source forces PWMxH, PWMXxL pins to FLTDAT values (cycle)
00 = The selected Fault source forces PWMxH, PWMXxL pins to FLTDAT values (latched condition)

If the PWMLOCK Configuration bit (FOSCSEL<6>) is a ‘1’, the IOCONX register can only be written after
the unlock sequence has been executed.

These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 17-15: QEI1GECH: QEI1 GREATER THAN OR EQUAL COMPARE HIGH WORD 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
QEIGEC<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
QEIGEC<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 QEIGEC<31:16>: High Word Used to Form 32-Bit Greater Than or Equal Compare Register (QEI1GEC) bits

REGISTER 17-16: QEI1GECL: QEI1 GREATER THAN OR EQUAL COMPARE LOW WORD 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
QEIGEC<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
QEIGEC<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 QEIGEC<15:0>: Low Word Used to Form 32-Bit Greater Than or Equal Compare Register (QEI1GEC) bits

DS70000657H-page 262 © 2011-2013 Microchip Technology Inc.




dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 17-19: INT1HLDH: INTERVAL 1 TIMER HOLD HIGH WORD 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
INTHLD<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
INTHLD<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 INTHLD<31:16>: Hold Register for Reading and Writing INT1TMRH bits
REGISTER 17-20: INT1HLDL: INTERVAL 1 TIMER HOLD LOW WORD 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
INTHLD<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
INTHLD<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

INTHLD<15:0>: Hold Register for Reading and Writing INT1TMRL bits
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REGISTER 21-11: CxFEN1: ECANx 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
FLTEN15 FLTEN14 FLTEN13 FLTEN12 FLTEN11 FLTEN10 FLTEN9 FLTENS
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
FLTEN7 FLTENG6 FLTENS FLTEN4 FLTEN3 FLTEN2 FLTENA1 FLTENO
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 21-12: CxBUFPNT1: ECANx FILTER 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
F3BP<3:0> F2BP<3:0>
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 R/W-0
F1BP<3:0> FOBP<3:0>
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 15-12 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>)
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REGISTER 21-19: CxFMSKSEL2: ECANX FILTER 15-8 MASK SELECTION REGISTER 2

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F15MSK<1:0> F14MSK<1:0> F13MSK<1:0> F12MSK<1:0>
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 R/W-0
F11MSK<1:0> F10MSK<1:0> FOMSK<1:0> F8MSK<1:0>
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 15-14 F15MSK<1:0>: Mask Source for Filter 15 bits

11 = Reserved

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

bit 13-12 F14MSK<1:0>: Mask Source for Filter 14 bits (same values as bits<15:14>)
bit 11-10 F13MSK<1:0>: Mask Source for Filter 13 bits (same values as bits<15:14>)
bit 9-8 F12MSK<1:0>: Mask Source for Filter 12 bits (same values as bits<15:14>)
bit 7-6 F11MSK<1:0>: Mask Source for Filter 11 bits (same values as bits<15:14>)
bit 5-4 F10MSK<1:0>: Mask Source for Filter 10 bits (same values as bits<15:14>)
bit 3-2 FOMSK<1:0>: Mask Source for Filter 9 bits (same values as bits<15:14>)

bit 1-0 F8MSK<1:0>: Mask Source for Filter 8 bits (same values as bits<15:14>)
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REGISTER 25-5: CMxMSKCON: COMPARATOR x MASK GATING
CONTROL REGISTER (CONTINUED)

bit 3 ABEN: AND Gate B Input Enable bit
1 = MBI is connected to AND gate
0 = MBI is not connected to AND gate
bit 2 ABNEN: AND Gate B Input Inverted Enable bit
1 = Inverted MBI is connected to AND gate
0 = Inverted MBI is not connected to AND gate
bit 1 AAEN: AND Gate A Input Enable bit
1 = MAl is connected to AND gate
0 = MAl is not connected to AND gate
bit 0 AANEN: AND Gate A Input Inverted Enable bit

1 = Inverted MAI is connected to AND gate
0 = Inverted MAI is not connected to AND gate
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TABLE 27-2: CONFIGURATION BITS DESCRIPTION
Bit Field Description

GCP General Segment Code-Protect bit
1 = User program memory is not code-protected
0 = Code protection is enabled for the entire program memory space

GWRP General Segment Write-Protect bit
1 = User program memory is not write-protected
0 = User program memory is write-protected

IESO Two-Speed Oscillator Start-up Enable bit

1 = Start up device with FRC, then automatically switch to the user-selected oscillator
source when ready

0 = Start up device with user-selected oscillator source

PWMLOCK®) PWM Lock Enable bit
1 = Certain PWM registers may only be written after a key sequence
0 = PWM registers may be written without a key sequence

FNOSC<2:0> Oscillator Selection bits

111 = Fast RC Oscillator with Divide-by-N (FRCDIVN)

110 = Fast RC Oscillator with Divide-by-16 (FRCDIV16)

101 = Low-Power RC Oscillator (LPRC)

100 = Reserved; do not use

011 = Primary Oscillator with PLL module (XT + PLL, HS + PLL, EC + PLL)
010 = Primary Oscillator (XT, HS, EC)

001 = Fast RC Oscillator with Divide-by-N with PLL module (FRCPLL)

000 = Fast RC Oscillator (FRC)

FCKSM<1:0> Clock Switching Mode bits

1x = Clock switching is disabled, Fail-Safe Clock Monitor is disabled
01 = Clock switching is enabled, Fail-Safe Clock Monitor is disabled
00 = Clock switching is enabled, Fail-Safe Clock Monitor is enabled

IOL1WAY Peripheral Pin Select Configuration bit
1 = Allow only one reconfiguration
0 = Allow multiple reconfigurations

OSCIOFNC OSC2 Pin Function bit (except in XT and HS modes)
1 = OSC2 is the clock output
0 = OSC2 is a general purpose digital I/O pin

POSCMD<1:0> Primary Oscillator Mode Select bits
11 = Primary Oscillator is disabled
10 = HS Crystal Oscillator mode
01 = XT Crystal Oscillator mode
00 = EC (External Clock) mode

FWDTEN Watchdog Timer Enable bit

1 = Watchdog Timer is always enabled (LPRC oscillator cannot be disabled. Clearing the
SWDTEN bit in the RCON register will have no effect.)

0 = Watchdog Timer is enabled/disabled by user software (LPRC can be disabled by clearing
the SWDTEN bit in the RCON register)

WINDIS Watchdog Timer Window Enable bit
1 = Watchdog Timer in Non-Window mode
0 = Watchdog Timer in Window mode

PLLKEN PLL Lock Enable bit
1 =PLL lock is enabled
0 = PLL lock is disabled

Note 1: This bit is only available on dsPIC33EPXXXMC20X/50X and PIC24EPXXXMC20X devices.
2:  When JTAGEN = 1, an internal pull-up resistor is enabled on the TMS pin. Erased devices default to
JTAGEN = 1. Applications requiring I/O pins in a high-impedance state (tri-state) in Reset should use pins
other than TMS for this purpose.
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FIGURE 30-27: SPI1 SLAVE MODE (FULL-DUPLEX, CKE =1, CKP =1, SMP =0)
TIMING CHARACTERISTICS
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Note: Refer to Figure 30-1 for load conditions.
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FIGURE 30-36: ADC CONVERSION (12-BIT MODE) TIMING CHARACTERISTICS
(ASAM =0, SSRC<2:0> = 000, SSRCG =0)
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@ — Software sets AD1CON1. SAMP to start sampling. @ — Convert bit 11.
@ — Sampling starts after discharge period. TSAMP is described in @ — Convert bit 10.
“Analog-to-Digital Converter (ADC)” (DS70621) in the )
“dsPIC33/PIC24 Family Reference Manual”. @ - Convert bit 1.
@ - Software clears AD1CON1. SAMP to start conversion. — Convert bit 0.
@ — Sampling ends, conversion sequence starts. @ — One TAD for end of conversion.
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TABLE 31-4: DC CHARACTERISTICS: POWER-DOWN CURRENT (IPD)

Standard Operating Conditions: 3.0V to 3.6V
DC CHARACTERISTICS (unless otherwise stated)
Operating temperature -40°C < TA<+150°C

Parilrgeter Typical Max Units Conditions
Power-Down Current (IPD)
HDC60e 1400 2500 pA +150°C 3.3V Base Power-Down Current
(Notes 1, 3)
HDC61c 15 — pA +150°C 3.3V Watchdog Timer Current: AlIwDT
(Notes 2, 4)

Note 1: Base IPD is measured with all peripherals and clocks shut down. All I/Os are configured as inputs and
pulled to Vss. WDT, etc., are all switched off and VREGS (RCON<8>) = 1.

2. The A current is the additional current consumed when the module is enabled. This current should be
added to the base IPD current.

3: These currents are measured on the device containing the most memory in this family.
4: These parameters are characterized, but are not tested in manufacturing.

TABLE 31-5: DC CHARACTERISTICS: IDLE CURRENT (lIDLE)

Standard Operating Conditions: 3.0V to 3.6V
DC CHARACTERISTICS (unless otherwise stated)
Operating temperature -40°C < TA < +150°C

Parilrgeter Typical Max Units Conditions
HDC44e 12 30 mA +150°C | 33V | 40 MIPS

TABLE 31-6: DC CHARACTERISTICS: OPERATING CURRENT (IDD)

Standard Operating Conditions: 3.0V to 3.6V
DC CHARACTERISTICS (unless otherwise stated)
Operating temperature -40°C < TA < +150°C

Parﬁrgeter Typical Max Units Conditions

HDC20 9 15 mA +150°C 3.3V 10 MIPS
HDC22 16 25 mA +150°C 3.3V 20 MIPS
HDC23 30 50 mA +150°C 3.3V 40 MIPS

TABLE 31-7: DC CHARACTERISTICS: DOZE CURRENT (IDOZzE)

Standard Operating Conditions: 3.0V to 3.6V
DC CHARACTERISTICS (unless otherwise stated)
Operating temperature -40°C < TA < +150°C

Parameter . Doze . -
No. Typical Max Ratio Units Conditions
HDC72a 24 35 1:2 mA
HDC72fV) 14 — 1:64 mA +150°C 3.3V 40 MIPS
HDC72g™ 12 — 1:128 mA

Note 1: Parameters with Doze ratios of 1:64 and 1:128 are characterized, but are not tested in manufacturing.
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33.2 Package Details
28-Lead Skinny Plastic Dual In-Line (SP) — 300 mil Body [SPDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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NOTE 1
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1 2 3

- D -—

[

Ay
A1 ——b1
b — | o |———
Units INCHES
Dimension Limits MIN NOM MAX

Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .200
Molded Package Thickness A2 120 .135 .150
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .335
Molded Package Width E1 .240 .285 .295
Overall Length D 1.345 1.365 1.400
Tip to Seating Plane L 110 .130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .040 .050 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-070B
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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

/V\ ~~— a4X
(S]
2
—— L | ———
(L1)
4X B
| —
VIEW C
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle €] 0° - -
Foot Angle % 0° - 8°
Lead Thickness c 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom B 5° - 15°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm 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.
5. Datums A & B to be determined at Datum H.

Microchip Technology Drawing C04-052C Sheet 2 of 2
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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
D
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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 o 0° 3.5° 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°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

. Chamfers at corners are optional; size may vary.

2
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm 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 C04-085B
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