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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"

Obsolete

dsPIC

16-Bit

60 MIPs

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

256KB (85.5K x 24)

FLASH

16K x 16

3V ~ 3.6V

A/D 6x10b/12b

Internal

-40°C ~ 125°C (TA)

Surface Mount

28-SOIC (0.295", 7.50mm Width)

28-S0IC
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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 3-2: PROGRAMMER’S MODEL
D15 DO
WO (WREG)H] )
W1
W2
W3
— %
W4
DSP Operand W5
Registers 3
W6
- W7 Working/Address
W8 Registers
DSP Address = W9
Registers W10
— W11
W12
W13
- PUSH d PCP. s Shad Frame Pointer/W14
v s and POP. s Shadows Stack PointerW15[0]
I:, Nested DO Stack
SPLIM [ 0]  stack Pointer Limit
AD39 AD31 AD15 ADO
DSP ACCA
Accumulators® ACCB
PC23 PCO
| 0 || ” 0 | Program Counter
7 0
TBLPAG Data Table Page Address
9 0
| DSRPAG | X Data Space Read Page Address
8 0
| DSWPAG | X Data Space Write Page Address
15 0
| RCOUNT | Repeat Loop Counter
15 0
DCOUNT
[é DOLoop Counter and Stack(®
23 0
0 DOSTART 0 DO Loop Start Address and Stack®
23
0 DOEND 0 DO Loop End Address and Stack(®
15 0
| CORCON | CPU Core Control Register

- SRL >
[oA®[0B®[sA®[sBM]0AB®|sABD DA DCJIPL2|IPL1|IPLO| rRal| NJov|z]c E STATUS Register

Note 1: This feature or bit is available on dsPIC33EPXXXMC20X/50X and dsPIC33EPXXXGP50X devices only.
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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

4.8 Interfacing Program and Data
Memory Spaces

The dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/
50X and PIC24EPXXXGP/MC20X architecture uses a
24-bit-wide Program Space (PS) and a 16-bit-wide
Data Space (DS). The architecture is also a modified
Harvard scheme, meaning that data can also be
present in the Program Space. To use this data suc-
cessfully, it must be accessed in a way that preserves
the alignment of information in both spaces.

Aside from normal execution, the architecture of the
dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X
and PIC24EPXXXGP/MC20X devices provides two
methods by which Program Space can be accessed
during operation:

» Using table instructions to access individual bytes
or words anywhere in the Program Space

» Remapping a portion of the Program Space into
the Data Space (Program Space Visibility)

Table instructions allow an application to read or write
to small areas of the program memory. This capability
makes the method ideal for accessing data tables that
need to be updated periodically. It also allows access
to all bytes of the program word. The remapping
method allows an application to access a large block of
data on a read-only basis, which is ideal for look-ups
from a large table of static data. The application can
only access the least significant word of the program
word.

TABLE 4-65: PROGRAM SPACE ADDRESS CONSTRUCTION
Access Program Space Address
Access Type
Space <23> <22:16> | <15> <14:1> <0>
Instruction Access User 0 PC<22:1> 0
(Code Execution) OXX XXXX XXXX XXXX XXXX XXXO
TBLRD/ TBLWI User TBLPAG<7:0> ‘ Data EA<15:0>
(Byte/Word Read/\Write) OXXX XXXX XXXX XXXX XXXX XXXX
Configuration TBLPAG<7:0> ‘ Data EA<15:0>
IXXX XXXX XXXX XXXX XXXX XXXX
FIGURE 4-22: DATA ACCESS FROM PROGRAM SPACE ADDRESS GENERATION
Program Counter(®) | 0 Program Counter 0
| N
;! 23 Bits .-
|
o . L
L EA 1/0]
I
Table Operations® 1/0 TBLPAG |
- >l |
| 8 Bits | 16 Bits o
- -
| 24 Bits ! |
| T | T |
User/Configuration Byte Select

Space Select

Note 1:

configuration memory space.

The Least Significant bit (LSb) of Program Space addresses is always fixed as ‘0’ to maintain
word alignment of data in the Program and Data Spaces.

2. Table operations are not required to be word-aligned. Table Read operations are permitted in the

© 2011-2013 Microchip Technology Inc.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

6.1 Reset Resources

Many useful resources are provided on the main prod-
uct 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=en555464

6.1.1 KEY RESOURCES

* “Reset” (DS70602) in the “dsPIC33/PIC24
Family Reference Manual”

* Code Samples

* Application Notes

» Software Libraries

» Webinars

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

» Development Tools

DS70000657H-page 124
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 11-15: RPINR37: PERIPHERAL PIN SELECT INPUT REGISTER 37
(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
- ] SYNCI1R<6:0>
bit 15 bit 8
u-0 uU-0 u-0 uU-0 u-0 u-0 uU-0 uU-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 SYNCI1R<6:0>: Assign PWM Synchronization Input 1 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 7-0 Unimplemented: Read as ‘0’

DS70000657H-page 194
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 14-2:

ICXCON2: INPUT CAPTURE x CONTROL REGISTER 2 (CONTINUED)

bit 4-0 SYNCSEL<4:0>: Input Source Select for Synchronization and Trigger Operation bits*)
11111 = No Sync or Trigger source for ICx
11110 = Reserved
11101 = Reserved
11100 = CTMU module synchronizes or triggers ICx
11011 = ADC1 module synchronizes or triggers ICx®)
11010 = CMP3 module synchronizes or triggers ICx®)
11001 = CMP2 module synchronizes or triggers ICx®)
11000 = CMP1 module synchronizes or triggers ICx®)
10111 = Reserved
10110 = Reserved
10101 = Reserved
10100 = Reserved
10011 = IC4 module synchronizes or triggers ICx
10010 = IC3 module synchronizes or triggers ICx
10001 = IC2 module synchronizes or triggers ICx
10000 = IC1 module synchronizes or triggers ICx
01111 = Timerb5 synchronizes or triggers ICx
01110 = Timer4 synchronizes or triggers ICx
01101 = Timer3 synchronizes or triggers ICx (default)
01100 = Timer2 synchronizes or triggers ICx
01011 = Timer1 synchronizes or triggers ICx
01010 = PTGOx module synchronizes or triggers ICx(®
01001 = Reserved
01000 = Reserved
00111 = Reserved
00110 = Reserved
00101 = Reserved
00100 = OC4 module synchronizes or triggers ICx
00011 = OC3 module synchronizes or triggers ICx
00010 = OC2 module synchronizes or triggers ICx
00001 = OC1 module synchronizes or triggers ICx
00000 = No Sync or Trigger source for ICx

Note 1. The IC32 bitin both the Odd and Even IC must be set to enable Cascade mode.
2:  The input source is selected by the SYNCSEL<4:0> bits of the ICXCON2 register.

3: This bit is set by the selected input source (selected by SYNCSEL<4:0> bits). It can be read, set and
cleared in software.

4: Do not use the ICx module as its own Sync or Trigger source.

5. This option should only be selected as a trigger source and not as a synchronization source.

6: Each Input Capture x (ICx) module has one PTG input source. See Section 24.0 “Peripheral Trigger
Generator (PTG) Module” for more information.
PTGO8 =IC1
PTGO9 =1C2
PTGO10=1C3
PTGO11 =1C4

© 2011-2013 Microchip Technology Inc.
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 15-1:

bit 3

bit 2-0

Note 1:

OCxCON1: OUTPUT COMPARE x CONTROL REGISTER 1 (CONTINUED)

TRIGMODE: Trigger Status Mode Select bit

1 = TRIGSTAT (OCxCON2<6>) is cleared when OCxRS = OCxTMR or in software
0 = TRIGSTAT is cleared only by software

OCM<2:0>: Output Compare x Mode Select bits

111 =

110 =
101 =

100 =

011 =
010 =

001 =

000 =

Center-Aligned PWM mode: Output set high when OCxTMR = OCxR and set low when
OCXTMR = OCxRS™

Edge-Aligned PWM mode: Output set high when OCXTMR = 0 and set low when OCXTMR = OCxR(®
Double Compare Continuous Pulse mode: Initializes OCx pin low, toggles OCx state continuously
on alternate matches of OCxR and OCxRS

Double Compare Single-Shot mode: Initializes OCx pin low, toggles OCx state on matches of
OCxR and OCxRS for one cycle

Single Compare mode: Compare event with OCxR, continuously toggles OCx pin

Single Compare Single-Shot mode: Initializes OCx pin high, compare event with OCxR, forces
OCx pin low

Single Compare Single-Shot mode: Initializes OCx pin low, compare event with OCxR, forces
OCx pin high

Output compare channel is disabled

OCxR and OCxRS are double-buffered in PWM mode only.

Each Output Compare x module (OCx) has one PTG clock source. See Section 24.0 “Peripheral Trigger
Generator (PTG) Module” for more information.

PTGO4 =
PTGOS5 =
PTGO6 =
PTGO7 =

0OC1
0C2
0OC3
0cC4

DS70000657H-page 222 © 2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 16-2:

PTCON2: PWMx PRIMARY MASTER CLOCK DIVIDER SELECT REGISTER 2

U-0 U-0 U-0 U-0 u-0 uU-0 u-0 U-0
bit 15 bit 8
u-0 U-0 U-0 u-0 U-0 R/W-0 R/W-0 R/W-0
— — — — — PCLKDIV2W | pCLKDIV1® | pCLKDIVO®)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-3 Unimplemented: Read as ‘0’
bit 2-0 PCLKDIV<2:0>: PWMXx Input Clock Prescaler (Divider) Select bits™®
111 = Reserved
110 = Divide-by-64
101 = Divide-by-32
100 = Divide-by-16
011 = Divide-by-8
010 = Divide-by-4
001 = Divide-by-2
000 = Divide-by-1, maximum PWMx timing resolution (power-on default)
Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will

yield unpredictable results.

DS70000657H-page 232
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

REGISTER 16-5: CHOP: PWMx CHOP CLOCK GENERATOR REGISTER

R/W-0 U-0 u-0 U-0 U-0 u-0 R/W-0 R/W-0
CHPCLKEN — — — — — CHOPCLK<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
CHOPCLK<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 CHPCLKEN: Enable Chop Clock Generator bit

1 = Chop clock generator is enabled
0 = Chop clock generator is disabled

bit 14-10 Unimplemented: Read as ‘0’
bit 9-0 CHOPCLK<9:0>: Chop Clock Divider bits

The frequency of the chop clock signal is given by the following expression:
Chop Frequency = (FP/PCLKDIV<2:0)/(CHOPCLK<9:0> + 1)

REGISTER 16-6: MDC: PWMx MASTER 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
MDC<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
MDC<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 MDC<15:0>: PWMx Master Duty Cycle Value bits

DS70000657H-page 234 © 2011-2013 Microchip Technology Inc.



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

19.0 INTER-INTEGRATED The dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/
™ (12~ T™ 50X and PIC24EPXXXGP/MC20X family of devices
CIRCUIT (I C ) contains two Inter-Integrated Circuit (I2C) modules:
Note 1: This data sheet summarizes the 12C1 and 12C2.
features of the dsPIC33EPXXXGP50X, The 1°C module provides complete hardware support
dsPIC33EPXXXMC20X/50X and for both Slave and Multi-Master modes of the 12C serial
PIC24EPXXXGP/MC20X families of communication standard, with a 16-bit interface.

devices. It is not intended to be a

. The 1°C module has a 2-pin interface:
comprehensive reference source. To com-

plement the information in this data sheet, * The SCLx pin is clock
refer to “Inter-Integrated Circuit™ * The SDAX pin is data
(?C™)” (DS70330) in the “dsPIC33/ The 1°C module offers the following key features:

PIC24 Family Reference Manual”, which
is available from the Microchip web site
(www.microchip.com).

« I2C interface supporting both Master and Slave
modes of operation
« I2C Slave mode supports 7 and 10-bit addressing

2: Some registers and associated bits « 12C Master mode supports 7 and 10-bit addressing

described in this section may not be

available on all devices. Refer to « 12C port allows bidirectional transfers between

Section 4.0 “Memory Organization” in master and slaves

this data sheet for device-specific register « Serial clock synchronization for I°C port can be

and bit information. used as a handshake mechanism to suspend and
3: There are minimum bit rates of approxi- resume serial transfer (SCLREL control)

mately Fcy/512. As a result, high « 12C supports multi-master operation, detects bus

processor speeds may not support collision and arbitrates accordingly

100 Kbit/second operation. See timing * Intelligent Platform Management Interface (IPMI)

specifications, IM10 and IM11, and the support

“Baud Rate Generator” in the “dsPIC33/ + System Management Bus (SMBus) support

PIC24 Family Reference Manual”.

© 2011-2013 Microchip Technology Inc. DS70000657H-page 273
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dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

FIGURE 21-1: ECAN™ MODULE BLOCK DIAGRAM
RxF15 Filter
RxF14 Filter
RxF13 Filter
RxF12 Filter
DMA Controller RxF11 Filter
RxF10 Filter
RxF9 Filter
@ ﬁ RxF8 Filter
TRB7 TX/RX Buffer Control Register RxF7 Filter
TRB6 TX/RX Buffer Control Register RxF6 Filter
TRB5 TX/RX Buffer Control Register RxF5 Filter
TRB4 TX/RX Buffer Control Register RxF4 Filter
TRB3 TX/RX Buffer Control Register RxF3 Filter
TRB2 TX/RX Buffer Control Register RxF2 Filter RxM2 Mask
TRB1 TX/RX Buffer Control Register RxF1 Filter ] RxM1 Mask
TRBO TX/RX Buffer Control Register RxFO Filter RxMO Mask

Transmit Byte
Sequencer

Message Assembly
Buffer

CAN Protocol

CxTx

4

CxRx

Control CPU
Conflguratlon Bus
Logic

\—b Interrupts
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24.3 PTG Control Registers
REGISTER 24-1: PTGCST: PTG CONTROL/STATUS REGISTER

R/W-0 U-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0
PTGEN — PTGSIDL | PTGTOGL — PTGSWT®@ |PTGSSEN®)| PTGIVIS
bit 15 bit 8
R/W-0 HS-0 U-0 U-0 U-0 U-0 R/W-0
PTGSTRT | PTGWDTO — — — — PTGITM1® | PTGITMOMD
bit 7 bit 0
Legend: HS = Hardware Settable 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 PTGEN: Module Enable bit

1 = PTG module is enabled
0 = PTG module is disabled
bit 14 Unimplemented: Read as ‘0’
bit 13 PTGSIDL: PTG Stop in Idle Mode bit
1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12 PTGTOGL: PTG TRIG Output Toggle Mode bit
1 = Toggle state of the PTGOx for each execution of the PTGTRI Gcommand
0 = Each execution of the PTGTRI Gcommand will generate a single PTGOx pulse determined by the
value in the PTGPWDx bits
bit 11 Unimplemented: Read as ‘0’
bit 10 PTGSWT: PTG Software Trigger bit(®
1 = Triggers the PTG module
0 = No action (clearing this bit will have no effect)
bit 9 PTGSSEN: PTG Enable Single-Step bit®)
1 = Enables Single-Step mode
0 = Disables Single-Step mode
bit 8 PTGIVIS: PTG Counter/Timer Visibility Control bit
1 = Reads of the PTGSDLIM, PTGCxLIM or PTGTxLIM registers return the current values of their
corresponding counter/timer registers (PTGSD, PTGCx, PTGTx)
0 = Reads of the PTGSDLIM, PTGCxXLIM or PTGTxLIM registers return the value previously written
to those limit registers
bit 7 PTGSTRT: PTG Start Sequencer bit
1 = Starts to sequentially execute commands (Continuous mode)
0 = Stops executing commands
bit 6 PTGWDTO: PTG Watchdog Timer Time-out Status bit
1 = PTG Watchdog Timer has timed out
0 = PTG Watchdog Timer has not timed out.

bit 5-2 Unimplemented: Read as ‘0’

Note 1. These bits apply to the PTGAH and PTGALO commands only.
2: This bit is only used with the PTGCTRL step command software trigger option.
3: Use of the PTG Single-Step mode is reserved for debugging tools only.
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26.3 Programmable CRC Registers

REGISTER 26-1: CRCCON1: CRC CONTROL REGISTER 1

R/W-0 U-0 R/W-0 R-0 R-0 R-0 R-0 R-0
CRCEN — CSIDL VWORD4 | VWORD3 VWORD2 VWORD1 VWORDO
bit 15 bit 8
R-0 R-1 R/W-0 R/W-0 R/W-0 u-0 U-0 U-0
CRCFUL CRCMPT CRCISEL CRCGO LENDIAN — — —
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 CRCEN: CRC Enabile bit

1 = CRC module is enabled
0 = CRC module is disabled; all state machines, pointers and CRCWDAT/CRCDAT are reset, other
SFRs are not reset

bit 14 Unimplemented: Read as ‘0’

bit 13 CSIDL: CRC Stop in Idle Mode bit
1 = Discontinues module operation when device enters |dle mode
0 = Continues module operation in Idle mode

bit 12-8 VWORD<4:0>: Pointer Value bits

Indicates the number of valid words in the FIFO. Has a maximum value of 8 when PLEN<4:0> > 7
or 16 when PLEN<4:0> < 7.

bit 7 CRCFUL: CRC FIFO Full bit
1= FIFOis full
0 = FIFO is not full

bit 6 CRCMPT: CRC FIFO Empty Bit

1= FIFO is empty
0 = FIFO is not empty
bit 5 CRCISEL: CRC Interrupt Selection bit

1 = Interrupt on FIFO is empty; final word of data is still shifting through CRC
0 = Interrupt on shift is complete and CRCWDAT results are ready

bit 4 CRCGO: Start CRC bit
1 = Starts CRC serial shifter
0 = CRC serial shifter is turned off
bit 3 LENDIAN: Data Word Little-Endian Configuration bit

1 = Data word is shifted into the CRC starting with the LSb (little endian)
0 = Data word is shifted into the CRC starting with the MSb (big endian)

bit 2-0 Unimplemented: Read as ‘0’
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29.2 MPLAB XC Compilers

The MPLAB XC Compilers are complete ANSI C
compilers for all of Microchip’s 8, 16 and 32-bit MCU
and DSC devices. These compilers provide powerful
integration capabilities, superior code optimization and
ease of use. MPLAB XC Compilers run on Windows,
Linux or MAC OS X.

For easy source level debugging, the compilers provide
debug information that is optimized to the MPLAB X
IDE.

The free MPLAB XC Compiler editions support all
devices and commands, with no time or memory
restrictions, and offer sufficient code optimization for
most applications.

MPLAB XC Compilers include an assembiler, linker and
utilities. The assembler generates relocatable object
files that can then be archived or linked with other
relocatable object files and archives to create an exe-
cutable file. MPLAB XC Compiler uses the assembler
to produce its object file. Notable features of the
assembler include:

» Support for the entire device instruction set

» Support for fixed-point and floating-point data
* Command-line interface

» Rich directive set

» Flexible macro language

* MPLAB X IDE compatibility

29.3 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs.

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code, and COFF files for
debugging.

The MPASM Assembler features include:

* Integration into MPLAB X IDE projects

» User-defined macros to streamline
assembly code

» Conditional assembly for multipurpose
source files

 Directives that allow complete control over the
assembly process

29.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembiler. It can link
relocatable objects from precompiled libraries, using
directives from a linker script.

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications.

The object linker/library features include:
« Efficient linking of single libraries instead of many
smaller files

* Enhanced code maintainability by grouping
related modules together

* Flexible creation of libraries with easy module
listing, replacement, deletion and extraction

29.5 MPLAB Assembler, Linker and
Librarian for Various Device
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC DSC devices. MPLAB XC Compiler
uses the assembler to produce its object file. The
assembler generates relocatable object files that can
then be archived or linked with other relocatable object
files and archives to create an executable file. Notable
features of the assembler include:

» Support for the entire device instruction set

» Support for fixed-point and floating-point data
* Command-line interface

* Rich directive set

* Flexible macro language

* MPLAB X IDE compatibility
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TABLE 30-7:

DC CHARACTERISTICS: IDLE CURRENT (IIDLE)

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
DC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Parilrgeter Typ. Max. Units Conditions

Idle Current (libLE)®)
DC40d 3 8 mA -40°C
DC40a 3 8 mA +25°C

3.3V 10 MIPS
DC40b 3 8 mA +85°C
DC40c 3 8 mA +125°C
DC42d 6 12 mA -40°C
DC42a 6 12 mA +25°C

3.3V 20 MIPS
DC42b 6 12 mA +85°C
DC42c 6 12 mA +125°C
DC44d 11 18 mA -40°C
DC44a 1 18 mA +25°C

3.3V 40 MIPS
DC44b 1 18 mA +85°C
DC44c 11 18 mA +125°C
DC45d 17 27 mA -40°C
DC45a 17 27 mA +25°C

3.3V 60 MIPS
DC45b 17 27 mA +85°C
DC45¢c 17 27 mA +125°C
DC46d 20 35 mA -40°C
DC46a 20 35 mA +25°C 3.3V 70 MIPS
DC46b 20 35 mA +85°C

Note 1: Base Idle current (IIDLE) is measured as follows:

CPU core is off, oscillator is configured in EC mode and external clock is active; OSC1 is driven with
external square wave from rail-to-rail (EC clock overshoot/undershoot < 250 mV required)

CLKO is configured as an I/O input pin in the Configuration Word

All I/O pins are configured as inputs and pulled to Vss

MCLR = VDD, WDT and FSCM are disabled

No peripheral modules are operating; however, every peripheral is being clocked (all PMDx bits are
zeroed)

The NVMSIDL bit (NVMCON<12>) = 1 (i.e., Flash regulator is set to standby while the device is in
Idle mode)

The VREGSF bit (RCON<11>) = 0 (i.e., Flash regulator is set to standby while the device is in Sleep
mode)

JTAG is disabled

© 2011-2013 Microchip Technology Inc. DS70000657H-page 405



dsPIC33EPXXXGP50X, dsPIC33EPXXXMC20X/50X AND PIC24EPXXXGP/MC20X

FIGURE 30-17: SPI12 MASTER MODE (FULL-DUPLEX, CKE =0, CKP = x, SMP =1)

TIMING CHARACTERISTICS
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TABLE 30-36: SPI2 MASTER MODE (FULL-DUPLEX, CKE =0, CKP =x, SMP =1)

TIMING REQUIREMENTS

Standard Operating Conditions: 3.0V to 3.6V
unless otherwise stated
AC CHARACTERISTICS (Operating temperature -)40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Param. | Symbol Characteristic() Min. Typ.(z) Max. Units Conditions
SP10 FscP Maximum SCK2 Frequency — — 9 MHz |-40°C to +125°C
(Note 3)
SP20 TscF SCK2 OQutput Fall Time — — — ns See Parameter DO32
(Note 4)
SP21 TscR SCK2 Output Rise Time — — — ns See Parameter DO31
(Note 4)
SP30 TdoF SDO2 Data Output Fall Time — — — ns See Parameter DO32
(Note 4)
SP31 TdoR SDO2 Data Output Rise Time — — — ns See Parameter DO31
(Note 4)
SP35 TscH2doV, | SDO2 Data Output Valid after — 6 20 ns
TscL2doV | SCK2 Edge
SP36 TdoV2scH, | SDO2 Data Output Setup to 30 — — ns
TdoV2scL |First SCK2 Edge
SP40 TdiV2scH, | Setup Time of SDI2 Data 30 — — ns
TdiV2scL |Input to SCK2 Edge
SP41 TscH2diL, |Hold Time of SDI2 Data Input 30 — — ns
TscL2diL |to SCK2 Edge
Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCK2 is 111 ns. The clock generated in Master mode must not violate this
specification.
4: Assumes 50 pF load on all SPI2 pins.
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32.0 DC AND AC DEVICE CHARACTERISTICS GRAPHS

Note:  The graphs provided following this note are a statistical summary based on a limited number of samples and are provided for design guidance purposes
only. The performance characteristics listed herein are not tested or guaranteed. In some graphs, the data presented may be outside the specified operating
range (e.g., outside specified power supply range) and therefore, outside the warranted range.
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28-Lead Plastic Shrink Small Outline (SS) - 5.30 mm Body [SSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

%DHHHUUUUUUH

SILK SCREEN

ST

LJI«m—f

RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits| MIN | NOM [ MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 7.20
Contact Pad Width (X28) X1 0.45
Contact Pad Length (X28) Y1 1.75
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2073A
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36-Terminal Very Thin Thermal Leadless Array Package (TL) — 5x5x0.9 mm Body

with Exposed Pad [VTLA]

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
/— (DATUM A OR B)
|
—| [={=2]
[
AT 36X L
A
I \ [@]o.10®][c[A[B]
O f1|o O
\ / 1
—»| |-=—— 36Xb
0.108[c[A]B]
&
0.05(M |C
DETAIL A
Units MILLIMETERS
Dimension|Limits] MIN | NOM | MAX
Number of Pins N 36
Number of Pins per Side ND 10
Number of Pins per Side NE 8
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.025 - 0.075
Overall Width E 5.00 BSC
Exposed Pad Width E2 360 | 375 | 3.90
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.60 3.75 3.90
Contact Width b 0.20 0.25 0.30
Contact Length L 0.20 0.25 0.30
Contact-to-Exposed Pad K 0.20 - -
Notes:

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

2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-187C Sheet 2 of 2
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