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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

70 MIPs

CANbus, I2C, IrDA, LINbus, QEI, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, Motor Control PWM, POR, PWM, WDT
85

512KB (170K x 24)

FLASH

48K x 8

3V ~ 3.6V

A/D 49x10b/12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (12x12)
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Pin Diagrams (Continued)

44-Pin QFN(1:23) B = Pins are up to 5V tolerant
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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 I/O port pin (RAx-RGx) can be used as a Change Notification pin (CNAx-CNGx). See Section 11.0 “I/O
Ports” for more information.
3:  The metal pad at the bottom of the device is not connected to any pins and is recommended to be connected to
Vss externally.
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FIGURE 2-5: SINGLE-PHASE SYNCHRONOUS BUCK CONVERTER
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FIGURE 2-6: MULTIPHASE SYNCHRONOUS BUCK CONVERTER
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TABLE 4-10: PWM GENERATOR 2 REGISTER MAP

SFR . . . . . . . _ . . _ _ . . . . Al

Name Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 Resets
PWMCON2 | 0C40 | FLTSTAT | CLSTAT |TRGSTAT| FLTEN | CLIEN | TRGEN B MDCS | DTC1 | DTco | DTCP _ MTBS CAM | XPRES IUE | 0000
IOCON2 |0C42| PENH | PENL | POLH | POLL | PMOD1 | PMODO | OVRENH | OVRENL |OVRDAT1|OVRDATO| FLTDAT1 | FLTDATO | CLDAT1 | CLDATO | SWAP | OSYNC | 0000
FCLCON2 | 0C44 | IFLTMOD| CLSRC4 | CLSRC3 | CLSRC2 | CLSRC1 | CLSRCO | CLPOL | CLMOD | FLTSRCA4 | FLTSRC3 | FLTSRC2 | FLTSRC1 | FLTSRCO | FLTPOL | FLTMOD1 | FLTMODO | 00F8
PDC2 0C46 PDC2<15:0> 0000
PHASE2 | 0C48 PHASE2<15:0> 0000
DTR2 ocaal — _ DTR2<13:0> 0000
ALTDTR2 |ocac| — _ ALTDTR2<13.0> 0000
SDC2 0C4E SDC2<15:0> 0000
SPHASE2 | 0C50 SPHASE2<15:0> 0000
TRIG2 | 0C52 TRGCMP<15:0> 0000
TRGCON2 [ 0cs4| TRGDIV3| TReDIV2| TRGDIVY [ TReDIVO | — | — — | — | = | = [rcstRI5| TRGSTRT4 | TRGSTRT3| TRGSTRT2 | TRGSTRT1| TRGSTRTO| 0000
PWMCAP2 | 0C78 PWMCAP2<150> 0000
LEBCON2 |0C5A| PHR | PHF PLR pF [Fresen [ cuesen | — | — | — [ — [ Bed | o [ eeeH | BPHL [ BPLH | BPLL | 0000
LEBDLY2 |0C5C| — _ _ _ LEB<11:0> 0000
AUXCON2 |0CSE| — _ _ — | BLANKSEL3| BLANKSEL2 | BLANKSEL1 [ BLANKSELO|  — | — [ CHOPSEL3 | CHOPSEL2 | CHOPSEL1| CHOPSELO | CHOPHEN | CHOPLEN | 0000
Legend: = — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-11: PWM GENERATOR 3 REGISTER MAP

NsaFn'fe Addr.| Bit1s | Bit14 | Bit13 | Bit12 | Bit1l Bit 10 Bit9 Bit8 Bit7 | Bit6 Bit5 Bit4 Bit3 Bit 2 Bit1 BItO | 4 e‘;'éts
PWMCON3 | 0C60 | FLTSTAT | CLSTAT |TRGSTAT| FLTIEN | CLEN | TRGIEN B MDCS | DTC1 | DTCO | DTCP _ MTBS CAM | XPRES IUE | 0000
IOCON3 |0C62| PENH | PENL | POLH | POLL | PMOD1 | PMODO | OVRENH | OVRENL |OVRDAT1|OVRDATO| FLTDAT1 | FLTDATO | CLDAT1 | CLDATO | SWAP | OSYNC | cpoo
FCLCON3 | 0C64 | IFLTMOD | CLSRC4 | CLSRC3 | CLSRC2 | CLSRC1 | CLSRCO | CLPOL | CLMOD |FLTSRCA4 |FLTSRC3| FLTSRC2 | FLTSRC1 | FLTSRCO | FLTPOL | FLTMOD1 | FLTMODO | OOF8
PDC3 0C66 PDC3<15:0> 0000
PHASE3 | 0C68 PHASE3<15:0> 0000
DTR3 oceA| — _ DTR3<13:0> 0000
ALTDTR3 |ocec| — _ ALTDTR3<13.0> 0000
sDC3 0C6E SDC3<150> 0000
SPHASE3 | 0C70 SPHASE3<15:0> 0000
TRIG3 | 0C72 TRGCMP<15:0> 0000
TRGCON3 | 0c74 | TRGDV3| TRGDIV2 | TRGDIVI [ TReDMO]  — [ — — | — | = | = [tresTrrs|TRGSTRT4| TRGSTRT3| TRGSTRT2 | TRGSTRT1| TRGSTRTO| 0000
PWMCAP3 | 0C78 PWMCAP3<15:0> 0000
tescons [oc7a| PR | pHF [ PR | PF [Fmesen|cuesen| — | — | — | — | Bed [ B | eeHH | BeHL | BRH [ BPLL [ o000
LEBDLY3 |oc7c| — _ _ _ LEB<11:0> 0000
AUXCON3 [0c7E | — - - —  |BLANKsEL3|BLANKSEL2| BLANKSELT [BLANKSELO]  — | —  [cHOPSEL3|CHOPSEL2| CHOPSEL1]| CHOPSELO | CHOPHEN | CHOPLEN | 0000

Legend:

— = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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dsSPIC33EPXXXGM3XX/6XX/TXX

REGISTER 6-1: RCON: RESET CONTROL REGISTER®

R/W-0 R/W-0 U-0 U-0 R/W-0 U-0 R/W-0 R/W-0
TRAPR IOPUWR — — VREGSF — CM VREGS
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1
EXTR SWR SWDTEN®) WDTO SLEEP IDLE BOR POR
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 TRAPR: Trap Reset Flag bit
1 = A Trap Conflict Reset has occurred
0 = A Trap Conflict Reset has not occurred
bit 14 IOPUWR: lllegal Opcode or Uninitialized W Access Reset Flag bit
1 = An illegal opcode detection, an illegal address mode or Uninitialized W register used as an
Address Pointer caused a Reset
0 = An illegal opcode or Uninitialized W Register Reset has not occurred
bit 13-12 Unimplemented: Read as ‘0’
bit 11 VREGSF: Flash Voltage Regulator Standby During Sleep bit
1 = Flash Voltage regulator is active during Sleep
0 = Flash Voltage regulator goes into Standby mode during Sleep
bit 10 Unimplemented: Read as ‘0’
bit 9 CM: Configuration Mismatch Flag bit
1 = A Configuration Mismatch Reset has occurred.
0 = A Configuration Mismatch Reset has NOT occurred
bit 8 VREGS: Voltage Regulator Standby During Sleep bit
1 = Voltage regulator is active during Sleep
0 = Voltage regulator goes into Standby mode during Sleep
bit 7 EXTR: External Reset (MCLR) Pin bit
1 = A Master Clear (pin) Reset has occurred
0 = A Master Clear (pin) Reset has not occurred
bit 6 SWR: Software RESET (Instruction) Flag bit
1 = A RESET instruction has been executed
0 = A RESET instruction has not been executed
bit 5 SWDTEN: Software Enable/Disable of WDT bit(®
1 =WDT is enabled
0 = WDT is disabled
bit 4 WDTO: Watchdog Timer Time-out Flag bit

1 = WDT time-out has occurred
0 = WDT time-out has not occurred

Note 1: All of the Reset status bits can be set or cleared in software. Setting one of these bits in software does not
cause a device Reset.
2: Ifthe FWDTEN Configuration bit is ‘1’ (unprogrammed), the WDT is always enabled, regardless of the
SWDTEN bit setting.

DS70000689D-page 112 © 2013-2014 Microchip Technology Inc.
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REGISTER 10-1: PMD1: PERIPHERAL MODULE DISABLE CONTROL 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
T5MD T4MD T3MD T2MD T1MD QEI1MD PWMMD DCIMD
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
12C1MD U2MD U1MD SPI2MD SPI1MD camp® c1mp® AD1MD
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 T5MD: Timer5 Module Disable bit

1 = Timer5 module is disabled
0 = Timer5 module is enabled

bit 14 T4AMD: Timer4 Module Disable bit
1 = Timer4 module is disabled
0 = Timer4 module is enabled

bit 13 T3MD: Timer3 Module Disable bit
1 = Timer3 module is disabled
0 = Timer3 module is enabled

bit 12 T2MD: Timer2 Module Disable bit
1 = Timer2 module is disabled
0 = Timer2 module is enabled

bit 11 TAMD: Timer1 Module Disable bit
1 = Timer1 module is disabled
0 = Timer1 module is enabled

bit 10 QEI1MD: QEI1 Module Disable bit
1 = QEI1 module is disabled
0 = QEI1 module is enabled

bit 9 PWMMD: PWM Module Disable bit
1 = PWM module is disabled
0 = PWM module is enabled

bit 8 DCIMD: DCI Module Disable bit
1 = DCI module is disabled
0 = DCI module is enabled

bit 7 12C1MD: 12C1 Module Disable bit
1 =12C1 module is disabled
0 =12C1 module is enabled

bit 6 U2MD: UART2 Module Disable bit
1 = UART2 module is disabled
0 = UART2 module is enabled

bit 5 U1MD: UART1 Module Disable bit

1 = UART1 module is disabled
0 = UART1 module is enabled

Note 1: These bits are available on dsPIC33EPXXXGM6XX/7XX devices only.

DS70000689D-page 156 © 2013-2014 Microchip Technology Inc.
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REGISTER 10-4:

PMD4: PERIPHERAL MODULE DISABLE CONTROL REGISTER 4

U-0 U-0 U-0 U-0 U-0 u-0 U-0 U-0
bit 15 bit 8
U-0 U-0 R/W-0 U-0 R/W-0 R/W-0 U-0 U-0
— — | uvamp | — [ ReFomD [ cTMUMD | — |  —
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 15-6 Unimplemented: Read as ‘0’
bit 5 U4MD: UART4 Module Disable bit
1 = UART4 module is disabled
0 = UART4 module is enabled
bit 4 Unimplemented: Read as ‘0’
bit 3 REFOMD: Reference Clock Module Disable bit
1 = Reference clock module is disabled
0 = Reference clock module is enabled
bit 2 CTMUMD: CTMU Module Disable bit
1 = CTMU module is disabled
0 = CTMU module is enabled
bit 1-0 Unimplemented: Read as ‘0’
REGISTER 10-5: PMD6: PERIPHERAL MODULE DISABLE CONTROL REGISTER 6
U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — PWM6MD PWM5MD PWM4MD PWM3MD PWM2MD PWM1MD
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 U-0 U-0 R/W-0
— — — — — — — SPI3MD
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
bit 13-8

bit 7-1
bit 0

Unimplemented: Read as ‘0’

PWM6MD:PWM1MD: PWMx (x = 1-6) Module Disable bit
1 = PWMx module is disabled

0 = PWMx module is enabled

Unimplemented: Read as ‘0’

SPI3MD: SPI3 Module Disable bit

1 = SPI3 module is disabled
0 = SPI3 module is enabled

© 2013-2014 Microchip Technology Inc.
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REGISTER 21-10: CxCFG2: CANx BAUD RATE CONFIGURATION REGISTER 2

U-0 R/W-x U-0 u-0 U-0 R/W-x R/W-x R/W-x
— WAKFIL — — — SEG2PH2 SEG2PH1 SEG2PHO0
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
SEG2PHTS SAM SEG1PH2 | SEG1PH1 | SEG1PHO PRSEG2 PRSEG1 PRSEGO
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
bit 14

bit 13-11
bit 10-8

bit 7

bit 6

bit 5-3

bit 2-0

Unimplemented: Read as ‘0’

WAKFIL: Select CAN Bus Line Filter for Wake-up bit
1 = Uses CAN bus line filter for wake-up

0 = CAN bus line filter is not used for wake-up
Unimplemented: Read as ‘0’

SEG2PH<2:0>: Phase Segment 2 bits

111 =Lengthis 8 x TQ

000 = Lengthis 1 x TQ

SEG2PHTS: Phase Segment 2 Time Select bit

1 = Freely programmable

0 = Maximum of SEG1PHx bits or Information Processing Time (IPT), whichever is greater
SAM: Sample of the CAN Bus Line bit

1 = Bus line is sampled three times at the sample point

0 = Bus line is sampled once at the sample point

SEG1PH<2:0>: Phase Segment 1 bits

111 =Lengthis 8 x TQ

000 = Lengthis 1 x TQ
PRSEG<2:0>: Propagation Time Segment bits
111 =Lengthis 8 x TQ

000 = Lengthis 1 x TQ

© 2013-2014 Microchip Technology Inc.
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21.4 CAN Message Buffers

CAN Message Buffers are part of RAM memory. They
are not CAN Special Function Registers. The user
application must directly write into the RAM area that is
configured for CAN Message Buffers. The location and
size of the buffer area is defined by the user

application.

BUFFER 21-1: CANx MESSAGE BUFFER WORD 0
u-0 U-0 u-0 R/W-x R/W-x R/W-x R/W-x R/W-x
— — — SID10 SID9 SID8 SID7 SID6
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
SID5 SID4 SID3 SID2 SID1 SIDO SRR IDE
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’

bit 12-2 SID<10:0>: Standard Identifier bits
bit 1 SRR: Substitute Remote Request bit
When IDE = 0:
1 = Message will request remote transmission
0 = Normal message
When IDE = 1:
The SRR bit must be set to ‘1.
bit 0 IDE: Extended Identifier bit
1 = Message will transmit an Extended Identifier
0 = Message will transmit a Standard Identifier
BUFFER 21-2: CANx MESSAGE BUFFER WORD 1
u-0 uU-0 uU-0 uU-0 R/W-x R/W-x R/W-x R/W-x
— — — — EID<17:14>
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<13:6>
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
bit 11-0

Unimplemented: Read as ‘0’
EID<17:6>: Extended Identifier bits

DS70000689D-page 316
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REGISTER 22-2: CTMUCON2: CTMU CONTROL REGISTER 2 (CONTINUED)

bit 5-2 EDG2SEL<3:0>: Edge 2 Source Select bits

1111 = Fosc

1110 = OSCI pin

1101 = FRC oscillator
1100 = Reserved

1011 = Internal LPRC oscillator
1010 = Reserved

100x = Reserved

0111 = Reserved

0110 = Reserved

0101 = Reserved

0100 = CMP1 module®
0011 = CTED2 pin
0010 = CTED1 pin
0001 = OC1 module
0000 = IC1 module

bit 1-0 Unimplemented: Read as ‘0’

Note 1. Ifthe TGEN bit is set to ‘1’, then the CMP1 module should be selected as the Edge 2 source in the
EDG2SELXx bits field; otherwise, the module will not function.

© 2013-2014 Microchip Technology Inc. DS70000689D-page 325
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REGISTER 24-5: RSCON: DCI RECEIVE SLOT CONTROL 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
RSE<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
RSE<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 RSE<15:0>: DCI Receive Slot Enable bits

1 = CSDI data is received during Individual Time Slot n
0 = CSDI data is ignored during Individual Time Slot n

REGISTER 24-6: TSCON: DCI TRANSMIT SLOT CONTROL 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
TSE<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
TSE<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 TSE<15:0>: DCI Transmit Slot Enable Control bits

1 = Transmit buffer contents are sent during Individual Time Slot n
0 = CSDO pin is tri-stated or driven to logic ‘0’ during the individual time slot, depending on the state
of the CSDOM bit

DS70000689D-page 348 © 2013-2014 Microchip Technology Inc.
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FIGURE 25-1: PTG BLOCK DIAGRAM
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Note 1: This is a dedicated Watchdog Timer for the PTG module and is independent of the device Watchdog Timer.
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REGISTER 25-3: PTGBTE: PTG BROADCAST TRIGGER ENABLE 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
ADCTS4 ADCTS3 ADCTS2 ADCTSH1 IC4TSS IC3TSS IC2TSS IC1TSS
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
0C4cCs 0OC3Cs 0C2Cs 0oCc1Cs OC4TSS OC3TSS OC2TSS OC1TSS
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 ADCTS4: Sample Trigger PTGO15 for ADCx bit

1 = Generates trigger when the broadcast command is executed

0 = Does not generate trigger when the broadcast command is executed
bit 14 ADCTS3: Sample Trigger PTGO14 for ADCx bit

1 = Generates trigger when the broadcast command is executed

0 = Does not generate trigger when the broadcast command is executed
bit 13 ADCTS2: Sample Trigger PTGO13 for ADCx bit

1 = Generates trigger when the broadcast command is executed

0 = Does not generate trigger when the broadcast command is executed
bit 12 ADCTS1: Sample Trigger PTGO12 for ADCx bit

1 = Generates trigger when the broadcast command is executed

0 = Does not generate trigger when the broadcast command is executed
bit 11 ICATSS: Trigger/Synchronization Source for IC4 bit

1 = Generates trigger/synchronization when the broadcast command is executed

0 = Does not generate trigger/synchronization when the broadcast command is executed
bit 10 IC3TSS: Trigger/Synchronization Source for IC3 bit

1 = Generates trigger/synchronization when the broadcast command is executed

0 = Does not generate trigger/synchronization when the broadcast command is executed
bit 9 IC2TSS: Trigger/Synchronization Source for IC2 bit

1 = Generates trigger/synchronization when the broadcast command is executed

0 = Does not generate trigger/synchronization when the broadcast command is executed
bit 8 IC1TSS: Trigger/Synchronization Source for IC1 bit

1 = Generates trigger/synchronization when the broadcast command is executed

0 = Does not generate trigger/synchronization when the broadcast command is executed
bit 7 OCA4CS: Clock Source for OC4 bit

1 = Generates clock pulse when the broadcast command is executed

0 = Does not generate clock pulse when the broadcast command is executed
bit 6 OC3CS: Clock Source for OC3 bit

1 = Generates clock pulse when the broadcast command is executed

0 = Does not generate clock pulse when the broadcast command is executed
bit 5 OC2CsS: Clock Source for OC2 bit

1 = Generates clock pulse when the broadcast command is executed
0 = Does not generate clock pulse when the broadcast command is executed

Note 1: This register is read-only when the PTG module is executing Step commands (PTGEN = 1 and
PTGSTRT = 1).

2:  This register is only used with the PTGCTRL OPTI ON= 1111 Step command.
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33.2 AC Characteristics and Timing

Parameters

This section defines the dsPIC33EPXXXGM3XX/6XX/
7XX AC characteristics and timing parameters.

TABLE 33-14: TEMPERATURE AND VOLTAGE SPECIFICATIONS — AC

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V
(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended
Operating voltage VDD range as described in Section 33.1 “DC
Characteristics”.

FIGURE 33-1:

LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS

Load Condition 1 — for all pins except OSC2

\VDD/2

RL

Pin

—_—— CL

RL
CL

Load Condition 2 — for OSC2

L

Pin

464Q

50 pF for all pins except OSC2
15 pF for OSC2 output

CL

T

Vss

TABLE 33-15: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

P?\zgm Symbol Characteristic Min. Typ. | Max. | Units Conditions

DO50 |Cosco |0OSC2 Pin — — 15 pF |In XT and HS modes, when
external clock is used to drive
OoscC1

DO56 |Cio All /O Pins and OSC2 — — 50 pF |EC mode

DO58 |CB SCLx, SDAx — — 400 pF |In [2C™ mode

© 2013-2014 Microchip Technology Inc.
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TABLE 33-23: TIMER2 AND TIMER4 (TYPE B TIMER) EXTERNAL CLOCK 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
Pilrc?m Symbol Characteristic() Min. Typ. Max. Units Conditions
TB10 |TTxH TxCK High |Synchronous | Greater of: — — ns |Must also meet
Time mode 20 or Parameter TB15,
(Tcy + 20)/N N = Prescale value
(1, 8, 64, 256)
TB11 |TTXL TxCK Low |Synchronous | Greater of: — — ns |Must also meet
Time mode 20 or Parameter TB15,
(Tcy + 20)/N N = Prescale value
(1, 8, 64, 256)
TB15 |TTxP TxCK Input |Synchronous | Greater of: — — ns [N =Prescale value
Period mode 40 or (1, 8, 64, 256)
(2 Tcy + 40)/N
TB20 |TckexTMRL |Delay from External TxCK | 0.75 Tcy + 40 — |1.75Tcy+40| ns
Clock Edge to Timer
Increment
Note 1: These parameters are characterized, but are not tested in manufacturing.

TABLE 33-24: TIMER3 AND TIMERS (TYPE C TIMER) EXTERNAL CLOCK 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
Pilrc?m Symbol Characteristictt) Min. Typ. Max. Units Conditions
TC10 |TTxH TxCK High | Synchronous Tcy + 20 — — ns |Must also meet
Time Parameter TC15
TC11 | TTxL TxCK Low | Synchronous Tcy + 20 — — ns |Must also meet
Time Parameter TC15
TC15 |[TTxP TxCK Input | Synchronous, 2 Tcy +40 — — ns | N=Prescale value
Period with Prescaler (1, 8, 64, 256)
TC20 | TcKeEXTMRL | Delay from External TXCK | 0.75Tcy+40| — |[1.75Tcy+40| ns
Clock Edge to Timer
Increment
Note 1: These parameters are characterized, but are not tested in manufacturing.
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FIGURE 33-16: SPI12 AND SPI3 MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY, CKE =1)

TIMING CHARACTERISTICS

SCKx . . / '
(CKP =0) : /f____jx_____¥/_____\\__5 /. \

SCKx

(CKP =1) | \%_____ff_____\\_____//__{S__fx_____;f

(C
SDOx XY MSb X Bit 14 -2—2— ---1 >< LSb

Note: Refer to Figure 33-1 for load conditions.

SP36

-

'
— - — -

: SP10 f SP21 SP20

— — —' e

' SP35 SP20  SP21

SP30, SP31

TABLE 33-33: SPI2 AND SPI3 MASTER MODE (HALF-DUPLEX, TRANSMIT ONLY)

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 SCKx Frequency — — 15 MHz | (Note 3)
SP20 |TscF SCKx Output Fall Time — — — ns |See Parameter DO32
(Note 4)
SP21 |TscR SCKx Output Rise Time — — — ns |See Parameter DO31
(Note 4)
SP30 |TdoF SDOx Data Output Fall Time — — — ns |See Parameter DO32
(Note 4)
SP31 TdoR SDOx Data Output Rise Time — — — ns |See Parameter DO31
(Note 4)
SP35 | TscH2doV, | SDOx Data Output Valid after — 6 20 ns
TscL2doV | SCKx Edge
SP36 | TdiV2scH, |SDOx Data Output Setup to 30 — — ns
TdiV2scL | First SCKx Edge
Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 66.7 ns. Therefore, the clock generated in Master mode must not
violate this specification.
4: Assumes 50 pF load on all SPIx pins.

DS70000689D-page 460 © 2013-2014 Microchip Technology Inc.



dsPIC33EPXXXGM3XX/6XX/7XX

TABLE 33-58: ADCx MODULE SPECIFICATIONS (10-BIT MODE)

AC CHARACTERISTICS

Standard Operating Conditions: 3.0V to 3.6V

(unless otherwise stated)®

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

P;a\::m Symbol Characteristic Min. Typ. Max. | Units Conditions
ADC Accuracy (10-Bit Mode)

AD20b |Nr Resolution 10 Data Bits bits

AD21b |INL Integral Nonlinearity -0.625 — 0.625 | LSb |-40°C < TA<+85°C (Note 2)
-1.5 — 1.5 LSb |+85°C < TA <+125°C (Note 2)

AD22b |DNL Differential Nonlinearity -0.25 — 0.25 | LSb |-40°C < TA<+85°C (Note 2)
-0.25 — 0.25 | LSb [+85°C <TA<+125°C (Note 2)

AD23b |GERR Gain Error -2.5 — 2.5 LSb |-40°C < TA < +85°C (Note 2)
-2.5 — 25 LSb |+85°C < TA <+125°C (Note 2)

AD24b | EOFF Offset Error -1.25 — 1.25 | LSb |-40°C < TA<+85°C (Note 2)
-1.25 — 125 | LSb |+85°C <TA <+125°C (Note 2)

AD25b — Monotonicity — — — — | Guaranteed

Dynamic Performance (10-Bit Mode)
AD30b |THD Total Harmonic Distortion® | — 64 — dB
AD31b | SINAD Signal to Noise and — 57 — dB
Distortion(®)
AD32b |SFDR Spurious Free Dynamic — 72 — dB
Range®
AD33b |FNYQ Input Signal Bandwidth(®) — 550 — kHz
AD34b |ENOB |Effective Number of Bits(®) — 9.4 — bits

Note 1: Device is functional at VBORMIN < VDD < VDDMIN, but will have degraded performance. Device functionality
is tested, but not characterized. Analog modules: ADC, op amp/comparator and comparator voltage
reference, may have degraded performance. Refer to Parameter BO10 in Table 33-12 for the minimum

and maximum BOR values.

2:  For all accuracy specifications, VINL = AVss = VREFL = 0V and AVDD = VREFH = 3.6V.
3: Parameters are characterized but not tested in manufacturing.

© 2013-2014 Microchip Technology Inc.
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35.1 Package Marking Information (Continued)

64-Lead TQFP (10x10x1 mm) Example
MICROCHIP MICROCHIP
XXXXXXXXXX dsPIC33EP
XXXXXXX XXX 512GM706
XXXXXXXXXX -I/PTe3)
O YYWWNNN o 1410017
100-Lead TQFP (12x12x1 mm) Example
MICROCHIP MICROCHIP
XXXXXXXXXXXX dsPIC33EP512
XXXXXXXXXXXX GM710-1/PTe3)
YYWWNNN 1410017
O O
100-Lead TQFP (14x14x1 mm) Example
MiCRoOCHIP MicRoCHIP
XXXXXXXXXXXX dsPIC33EP512
XXXXXXXXXXXX GM710-1/PFe3)
YYWWNNN 1410017
O O
121-Lead TFBGA (10x10x1.1 mm) Example
7R R\
) 9.9.9.9.9.9.9.9.¢.¢ 33EP512GM
) 9.9.9.9.9.9.9.9.¢.¢ 710-1/BG
YYWWNNN 1410017

DS70000689D-page 508 © 2013-2014 Microchip Technology Inc.



dsPIC33EPXXXGM3XX/6XX/7XX

44-Lead Plastic Quad Flat, No Lead Package (ML) - 8x8 mm Body [QFN]

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

c1 '
W2 ‘
| |
T-ewrdtUUUOOOOMHA
. _[ E
1 1
1 1
= =]
Cc2 1 — G
(I (I _[
T2 ] ] —?—
1 1
(I (I
1 1 Y1
- =
~—-xE0000000000
ol
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 6.60
Optional Center Pad Length T2 6.60
Contact Pad Spacing C1 8.00
Contact Pad Spacing C2 8.00
Contact Pad Width (X44) X1 0.35
Contact Pad Length (X44) Y1 0.85
Distance Between Pads G 0.25

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

Microchip Technology Drawing No. C04-2103B

© 2013-2014 Microchip Technology Inc. DS70000689D-page 513



dsSPIC33EPXXXGM3XX/6XX/TXX

NOTES:
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

Architecture

Microchip Trademark ——!

dsPIC 33 EP512GM7 10T -1/PT XX

Core Family

Product Group
Pin Count

Program Memory Size (Kbytes)

Package

Tape and Reel Flag (if applicable)
Temperature Range

Pattern

Architecture:

Family:

Product Group:

Pin Count:

Temperature Range:

Package:

33

EP

GM7

04
10

16-Bit Digital Signal Controller

Enhanced Performance

General Purpose plus Motor Control Family

44-pin
64-pin
100/124-pin

-40°C to +85°C (Industrial)
-40°C to +125°C (Extended)

Plastic Thin Profile Ball Grid Array - (121-pin) 10x10 mm body (TFBGA)
Plastic Quad, No Lead Package - (44-pin) 8x8 mm body (QFN)
Plastic Quad, No Lead Package - (64-pin) 9x9 mm body (QFN)
Plastic Thin Quad Flatpack - (44-pin) 10x10 mm body (TQFP)
Plastic Thin Quad Flatpack - (64-pin) 10x10 mm body (TQFP)

Thin Quad Flatpack - (100-pin) 12x12x1 mm body (TQFP)

Thin Quad Flatpack - (100-pin) 14x14x1 mm body (TQFP)

Example:

dsPIC33EP512GM710-I/PT:

dsPIC33, Enhanced Performance,
512-Kbyte program memory, 100-pin,
Industrial temperature, TQFP package.
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