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dsPIC33EPXXXGS70X/80X FAMILY

FIGURE 4-6: DATA MEMORY MAP FOR dsPIC33EP64GS70X/80X DEVICES
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Note:  Memory areas are not shown to scale.
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TABLE 4-4: SFR BLOCK 200h

Register |Address | All Resets Register | Address All Resets Register | Address All Resets
12C1 and 12C2 U1STA 222 0000000010010000 ||SPI1BRGH 252 0000000000000000
12C1CONL 200 0001000000000000 [|U1TXREG 224 0000000xxxxXXXXX [|SPI1IMSKL 254 0000000000000000
12C1CONH 202 0000000000000000 [|UTRXREG 226 0000000000000000 ||SPI1IMSKH 256 0000000000000000
12C1STAT 204 0000000000000000 [|U1BRG 228 0000000000000000 ||SPIMURDTL 258 0000000000000000
12C1ADD 206 0000000000000000 ||U2MODE 230 0000000000000000 ||SPIMURDTH 25A 0000000000000000
12C1MSK 208 0000000000000000 [|U2STA 232 0000000010010000 ||SPI2CON1L 260 0000000000000000
12C1BRG 20A 0000000000000000 ||U2TXREG 234 0000000xxxxxxxxX [|SPI2CON1TH 262 0000000000000000
12C1TRN 20C 0000000011111111 |[|U2RXREG 236 0000000000000000 ||SPI2CON2L 264 0000000000000000
12C1RCV 20E 0000000000000000 ||U2BRG 238 0000000000000000 ||SPI2CON2H 266 0000000000000000
12C2CON1 210 0001000000000000 ||SPI SPI2STATL 268 0000000000101000
12C2CON2 212 0000000000000000 ||SPI1TCON1L 240 0000000000000000 ||SPI2STATH 26A 0000000000000000
12C2STAT 214 0000000000000000 ||SPI1CON1H 242 0000000000000000 ||SPI2BUFL 26C 0000000000000000
12C2ADD 216 0000000000000000 ||SPIMCON2L 244 0000000000000000 ||SPI2BUFH 26E 0000000000000000
12C2MSK 218 0000000000000000 ||SPI1CON2H 246 0000000000000000 ||SPI3STAT 270 000X XXXXXXXXXXXX
12C2BRG 21A 0000000000000000 ||SPI1STATL 248 0000000000101000 ||SPI2BRGH 272 0000000000000000
I2C2TRN 21C 0000000011111111 ||SPI1STATH 24A 0000000000000000 ||SPI2IMSKL 274 0000000000000000
12C2RCV 21E 0000000000000000 ||SPIMBUFL 24C 0000000000000000 ||SPI2IMSKH 276 0000000000000000
UART1 and UART2 SPIMBUFH 24E 0000000000000000 ||SPI2URDTL 278 0000000000000000
U1MODE | 220 | 0000000000000000 ||SPIMBRGL 250 000xxxxxxXXXxxxxx ||SPI2URDTH 27A 0000000000000000

Legend: x =unknown or indeterminate value. Address values are in hexadecimal. Reset values are in binary.

TABLE 4-5: SFR BLOCK 300h

Register ‘ Address | All Resets Register Address All Resets Register Address All Resets
ADC ADCMPOENH 33A 0000000000000000||ADTRIG4L 390 0000000000000000
ADCON1L 300 0000000000000000 || ADCMPOLO 33C 0000000000000000(|ADTRIG4H 392 0000000000000000
ADCON1H 302 0000000001100000 || ADCMPOHI 33E 0000000000000000 || ADCMPOCON 3A0 0000000000000000
ADCON2L 304 0000000000000000 |[ADCMP1ENL 340 0000000000000000||ADCMP1CON 3A4 0000000000000000
ADCON2H 306 0000000000000000 ||ADCMP1ENH 342 0000000000000000||ADBASE 3C0 0000000000000000
ADCON3L 308 0000000000000000 [|ADCMP1LO 344 0000000000000000 [|ADLVLTRGL 3D0 0000000000000000
ADCON3H 30A 0000000000000000 ||[ADCMP1HI 346 0000000000000000 || ADLVLTRGH 3D2 0000000000000000
ADCON4L 30C 0000000000000000 ||ADFLODAT 368 0000000000000000||ADCOREOL 3D4 0000000000000000
ADCON4H 30E 0000000000000000 ||ADFLOCON 36A 0000000000000000||ADCOREOH 3D6 0000001100000000
ADMODOL 310 0000000000000000 ||ADFL1DAT 36C 0000000000000000||ADCORE1L 3D8 0000000000000000
ADMODOH 312 0000000000000000 ||ADFL1CON 36E 0000000000000000||ADCORE1H 3DA 0000001100000000
ADMOD1L 314 0000000000000000 | |[ADTRIGOL 380 0000000000000000||ADCORE2L 3DC 0000000000000000
ADIEL 320 0000000000000000 ||ADTRIGOH 382 0000000000000000||ADCORE2H 3DE 0000001100000000
ADIEH 322 0000000000000000 | |[ADTRIG1L 384 0000000000000000||ADCORE3L 3EO0 0000000000000000
ADCSS1L 328 0000000000000000 ||ADTRIG1H 386 0000000000000000||ADCORE3H 3E2 0000001100000000
ADCSS1H 32A 0000000000000000 | |[ADTRIG2L 388 0000000000000000 || ADEIEL 3F0 0000000000000000
ADSTATL 330 0000000000000000 ||ADTRIG2H 38A 0000000000000000||ADEIEH 3F2 0000000000000000
ADSTATH 332 0000000000000000 | |[ADTRIG3L 38C 0000000000000000||ADEISTATL 3F8 0000000000000000
ADCMPOENL 338 0000000000000000 ||ADTRIG3H 38E 0000000000000000 || ADEISTATH 3FA 0000000000000000

Legend: x =unknown or indeterminate value. Address values are in hexadecimal. Reset values are in binary.
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REGISTER 9-5: ACLKCON: AUXILIARY CLOCK DIVISOR CONTROL REGISTER
R/W-0 R-0 R/W-1 U-0 U-0 R/W-1 R/W-1 R/W-1
ENAPLL APLLCK SELACLK — — APSTSCLR2 | APSTSCLR1 | APSTSCLRO
bit 15 bit 8
R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0 U-0
ASRCSEL FRCSEL — — — — — —
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 ENAPLL: Auxiliary PLL Enable bit

bit 14

bit 13

bit 12-11
bit 10-8

bit 7

bit 6

bit 5-0

1 = APLL is enabled
0 = APLL is disabled

APLLCK: APLL Locked Status bit (read-only)

1 = Indicates that Auxiliary PLL is in lock
0 = Indicates that Auxiliary PLL is not in lock

SELACLK: Select Aucxiliary Clock Source for Auxiliary Clock Divider bit

1 = Auxiliary oscillators provide the source clock for the auxiliary clock divider
0 = Primary PLL (Fvco) provides the source clock for the auxiliary clock divider

Unimplemented: Read as ‘0’

APSTSCLR<2:0>: Auxiliary Clock Output Divider bits

111 = Divided by 1

110 = Divided by 2

101 = Divided by 4

100 = Divided by 8

011 = Divided by 16

010 = Divided by 32

001 = Divided by 64

000 = Divided by 256

ASRCSEL: Select Reference Clock Source for Auxiliary Clock bit
1 = Primary oscillator is the clock source

0 = No clock input is selected

FRCSEL: Select Reference Clock Source for Auxiliary PLL bit

1 = Selects the FRC clock for Auxiliary PLL
0 = Input clock source is determined by the ASRCSEL bit setting

Unimplemented: Read as ‘0’

DS70005258B-page 112
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REGISTER 11-53: RPORZ20: PERIPHERAL PIN SELECT OUTPUT REGISTER 20

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

— RP70R6 RP70R5 RP70R4 RP70R3 RP70R2 RP70R1 RP70R0
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

— RP69R6 RP69R5 RP69R4 RP69R3 RP69R2 RP69R1 RP69R0O
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 RP70R<6:0>: Peripheral Output Function is Assigned to RP70 Output Pin bits

(see Table 11-13 for peripheral function numbers)

bit 7 Unimplemented: Read as ‘0’
bit 6-0 RP69R<6:0>: Peripheral Output Function is Assigned to RP69 Output Pin bits

(see Table 11-13 for peripheral function numbers)

REGISTER 11-54: RPORZ21: PERIPHERAL PIN SELECT OUTPUT REGISTER 21

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

— RP72R6 RP72R5 RP72R4 RP72R3 RP72R2 RP72R1 RP72R0
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

— RP71R6 RP71R5 RP71R4 RP71R3 RP71R2 RP71R1 RP71R0O
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 RP72R<6:0>: Peripheral Output Function is Assigned to RP72 Output Pin bits

(see Table 11-13 for peripheral function numbers)

bit 7 Unimplemented: Read as ‘0’
bit 6-0 RP71R<6:0>: Peripheral Output Function is Assigned to RP71 Output Pin bits

(see Table 11-13 for peripheral function numbers)
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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 = Reserved

11011 = CMP4 module synchronizes or triggers ICx®)
11010 = CMP3 module synchronizes or triggers 1Cx®)
11001 = CMP2 module synchronizes or triggers 1Cx®)
11000 = CMP1 module synchronizes or triggers 1Cx®)
10111 = Reserved

10110 = Reserved

10101 = Reserved

10100 = Reserved

10011 = IC4 module interrupt synchronizes or triggers ICx
10010 = IC3 module interrupt synchronizes or triggers ICx
10001 = IC2 module interrupt synchronizes or triggers ICx
10000 = IC1 module interrupt synchronizes or triggers ICx
01111 = Timer5 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 = Reserved

01001 = Reserved

01000 = IC4 module synchronizes or triggers ICx

00111 =IC3 module synchronizes or triggers ICx

00110 = IC2 module synchronizes or triggers ICx

00101 = IC1 module synchronizes or triggers ICx

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 ICx 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.
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NOTES:
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REGISTER 17-3: PTGBTE: PTG BROADCAST TRIGGER ENABLE REGISTER(?) (CONTINUED)

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

OC1CS: Clock Source for OC1 bit

1 = Generates clock pulse when the broadcast command is executed

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

OCATSS: Trigger/Synchronization Source for OC4 bit

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

0 = Does not generate trigger/synchronization when the broadcast command is executed
OCS3TSS: Trigger/Synchronization Source for OC3 bit

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

0 = Does not generate trigger/synchronization when the broadcast command is executed
OC2TSS: Trigger/Synchronization Source for OC2 bit

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

0 = Does not generate trigger/synchronization when the broadcast command is executed
OCA1TSS: Trigger/Synchronization Source for OC1 bit

1 = Generates trigger/synchronization when the broadcast command is executed
0 = Does not generate trigger/synchronization when the broadcast command is executed

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

This register is only used with the PTGCTRL OPTI ON= 1111 Step command.
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REGISTER 19-4: [2CxMSK: 12Cx SLAVE MODE ADDRESS MASK REGISTER

u-0 U-0 U-0 U-0 u-0 uU-0 R/W-0 R/W-0
— — — — — — AMSK<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
AMSK<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 AMSK<9:0>: Address Mask Select bits
For 10-Bit Address:

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

For 7-Bit Address (I2CxMSK<6:0> only):

1 = Enables masking for bit Ax + 1 of incoming message address; bit match is not required in this position
0 = Disables masking for bit Ax + 1; bit match is required in this position
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23.0 CONTROLLER AREA
NETWORK (CAN) MODULE
(dsPIC33EPXXXGS80X
DEVICES ONLY)

Note 1. This data sheet summarizes the features
of the dsPIC33EPXXXGS70X/80X family
of devices. It is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to “Enhanced Controller Area
Network (ECAN™)" (DS70353) in the
“dsPIC33/PIC24 Family Reference Man-
ual”, which is available from the Microchip
web site (www.microchip.com).

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

and bit information.

23.1 Overview

The Controller Area Network (CAN) module is a serial
interface, useful for communicating with other CAN

modules or microcontroller devices. This interface/

protocol was designed to allow communications within

noisy environments. The dsPIC33EPXXXGS80X

devices contain two CAN modules.

The CAN module is a communication controller, imple-
menting the CAN 2.0 A/B protocol, as defined in the
BOSCH CAN specification. The module supports
CAN 1.2, CAN 2.0A, CAN 2.0B Passive and CAN 2.0B
Active versions of the protocol. The module implemen-
tation is a full CAN system. The CAN specification is

not covered within this data sheet. The reader can refer

to the BOSCH CAN specification for further details.

The CAN module features are as follows:

* Implementation of the CAN Protocol, CAN 1.2,
CAN 2.0A and CAN 2.0B

» Standard and Extended Data Frames

» 0-8 Bytes of Data Length

+ Programmable Bit Rate, up to 1 Mbit/sec

» Automatic Response to Remote Transmission
Requests

» Up to 8 Transmit Buffers with Application
Specified Prioritization and Abort Capability (each
buffer can contain up to 8 bytes of data)

* Up to 32 Receive Buffers (each buffer can contain
up to 8 bytes of data)

» Up to 16 Full (Standard/Extended Identifier)
Acceptance Filters

» Three Full Acceptance Filter Masks

* DeviceNet™ Addressing Support

» Programmable Wake-up Functionality with
Integrated Low-Pass Filter

» Programmable Loopback mode supports
Self-Test Operation

+ Signaling via Interrupt Capabilities for All CAN
Receiver and Transmitter Error States

* Programmable Clock Source

* Programmable Link to Input Capture 2 (IC2)
module for Timestamping and Network
Synchronization

* Low-Power Sleep and Idle modes

The CAN bus module consists of a protocol engine and
message buffering/control. The CAN protocol engine
handles all functions for receiving and transmitting
messages on the CAN bus. Messages are transmitted
by first loading the appropriate data registers. Status
and errors can be checked by reading the appropriate
registers. Any message detected on the CAN bus is
checked for errors and then matched against filters to
see if it should be received and stored in one of the
receive registers.

© 2016-2017 Microchip Technology Inc.
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REGISTER 23-3:

CxXVEC: CANx INTERRUPT CODE REGISTER

U-0 U-0 U-0 R-0 R-0 R-0 R-0 R-0

— — — FILHIT4 FILHIT3 FILHIT2 FILHIT1 FILHITO
bit 15 bit 8

U-0 R-1 R-0 R-0 R-0 R-0 R-0 R-0

— ICODE6 ICODES ICODE4 ICODE3 ICODE2 ICODE1 ICODEO
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
bit 12-8

bit 7
bit 6-0

Unimplemented: Read as ‘0’
FILHIT<4:0>: Filter Hit Number bits

10000-11111 = Reserved
01111 = Filter 15

00001 = Filter 1

00000 = Filter 0

Unimplemented: Read as ‘0’
ICODE<6:0>: Interrupt Flag Code bits
1000101-1111111 = Reserved
1000100 = FIFO almost full interrupt
1000011 = Receiver overflow interrupt
1000010 = Wake-up interrupt
1000001 = Error interrupt

1000000 = No interrupt

0010000-0111111 = Reserved
0001111 = RB15 buffer interrupt

0001001 = RB9 buffer interrupt

0001000 = RB8 buffer interrupt

0000111 = TRB7 buffer interrupt
0000110 = TRB6 buffer interrupt
0000101 = TRBS5 buffer interrupt
0000100 = TRB4 buffer interrupt
0000011 = TRB3 buffer interrupt
0000010 = TRB2 buffer interrupt
0000001 = TRB1 buffer interrupt
0000000 = TRBO buffer interrupt

© 2016-2017 Microchip Technology Inc.
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REGISTER 23-24: CxRXOVF1: CANx RECEIVE BUFFER OVERFLOW REGISTER 1

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF<15:8>
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF<7:0>
bit 7 bit 0
Legend: C = Writable bit, but only ‘0’ can be Written to Clear 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 15-0 RXOVF<15:0>: Receive Buffer n Overflow bits

1 = Module attempted to write to a full buffer (set by module)
0 = No overflow condition (cleared by user software)

REGISTER 23-25: CxRXOVF2: CANx RECEIVE BUFFER OVERFLOW REGISTER 2

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF<31:24>
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF<23:16>
bit 7 bit 0
Legend: C = Writable bit, but only ‘0’ can be Written to Clear 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 15-0 RXOVF<31:16>: Receive Buffer n Overflow bits

1 = Module attempted to write to a full buffer (set by module)
0 = No overflow condition (cleared by user software)

DS70005258B-page 326 © 2016-2017 Microchip Technology Inc.




dsPIC33EPXXXGS70X/80X FAMILY

NOTES:
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TABLE 30-4:

DC TEMPERATURE AND VOLTAGE SPECIFICATIONS

DC 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

Pzrglm Symbol Characteristic Min. Typ. Max. Units Conditions
Operating Voltage
DC10 |VDD Supply Voltage 3.0 — 3.6 \Y
DC12 |VDR RAM Retention Voltage® — — 1.95 V  [+25°C, +85°C, +125°C
— — 2.0 \Y -40°C
DC16 |[VPOR VDD Start Voltage — — Vss \%
to Ensure Internal
Power-on Reset Signal
DC17 |SvbD VDD Rise Rate 1.0 — — V/ms |0V-3Vin 3 ms
to Ensure Internal
Power-on Reset Signal
Note 1: Device is functional at VBORMIN < VDD < VDDMIN. Analog modules (ADC, PGAs and comparators) may
have degraded performance. Device functionality is tested but not characterized. Refer to
Parameter BO10 in Table 30-13 for the minimum and maximum BOR values.
2: This is the limit to which VDD may be lowered and the RAM contents will always be retained.
TABLE 30-5: FILTER CAPACITOR (Cerc) SPECIFICATIONS

Operating temperature

Standard Operating Conditions (unless otherwise stated):
-40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

Pilrsm Symbol Characteristics Min. Typ. Max. | Units Comments
CEFC External Filter Capacitor 4.7 — 10 uF | Capacitor must have a low
Value® series resistance (<1 Ohm)
Note 1: Typical VCAP Voltage = 1.8 volts when VDD > VDDMIN.

© 2016-2017 Microchip Technology Inc.
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TABLE 30-12: DC CHARACTERISTICS: I/0O PIN OUTPUT SPECIFICATIONS

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

DC CHARACTERISTICS

Param.| Symbol Characteristic Min. | Typ. | Max. | Units Conditions
DO10 |VoL Output Low Voltage — — 0.4 V |VDbb=3.3V,
4x Sink Driver Pins(® loL <6 mA, -40°C < TA< +85°C,
loL<5 mA, +85°C<TA<+125°C
Output Low Voltage — — 0.4 V |VDbb=3.3V,
8x Sink Driver Pins(®) loL < 12 mA, -40°C < TA< +85°C,
loL<8 mA, +85°C < TA<+125°C
DO20 |VoH Output High Voltage 2.4 — — \Y IoH >-10 mA, VDD = 3.3V
4x Source Driver Pins®@
Output High Voltage 24 — — V  [lOH >-15mA, VDD = 3.3V
8x Source Driver Pins®®
DO20A |VoH1 Output High Voltage 150 | — — V. |loH>-14 mA, VDD = 3.3V
4x Source Driver Pins® 2.0 — — IoH > -12 mA, VDD = 3.3V
3.00 | — — IOH > -7 mA, VDD = 3.3V
Output High Voltage 150 | — — V. |loH>-22 mA, VDD = 3.3V
8x Source Driver Pins®) 2.0 — — IoH > -18 mA, VDD = 3.3V
3.00 | — — IoH > -10 mA, VDD = 3.3V

Note 1: Parameters are characterized but not tested.

2: Includes RA0-RA2, RB0O-RB1, RB9, RC1-RC2, RC9-RC10, RC12, RD7, RD8, RE4-RE5, RE8-RE9 and
RE12-RE13 pins.

3: Includes all I/O pins that are not 4x driver pins (see Note 2).

TABLE 30-13: ELECTRICAL CHARACTERISTICS: BOR

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

DC CHARACTERISTICS

P;a\lr:m Symbol Characteristic Min.® | Typ. | Max. | Units Conditions
BO10 VBOR BOR Event on VDD Transition | 2.65 — 2.95 \% VDD (Notes 2 and 3)
High-to-Low

Note 1: Device is functional at VBORMIN < VDD < VDDMIN, but will have degraded performance. Device functionality
is tested, but not characterized. Analog modules (ADC, PGAs and comparators) may have degraded
performance.

2: Parameters are for design guidance only and are not tested in manufacturing.
3: The VBOR specification is relative to VDD.
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FIGURE 30-14: SPI1, SPI2 AND SPI3 MASTER MODE (FULL-DUPLEX, CKE =0, CKP =x,

SMP = 1) TIMING CHARACTERISTICS(®:2)

(CKP =1) ! Y .

« o
SDOX K | MSb >< Bit14-2—;—---1 JX\L Lsb

SDIx

Note 1: Pertaining to SPI3: dsPIC33EPXXXGS702, dsPIC33EPXXXGSX04 and dsPIC33EPXXXGSX05 devices with
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SP30, SP31. SP30, SP31

« MSbin - LSb In

| SP40 'SPAT"
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—' -— ! )) — -
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Bit 14 -

a remappable SCK3 pin.
2: Refer to Figure 30-1 for load conditions.

TABLE 30-34: SPI1, SPI2 AND SPI3 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(t) Min. |Typ.®| Max. | Units Conditions
SP10 FscP Maximum SCKx Frequency — — 9 MHz [-40°C to +125°C (Note 3)
SP20 TscF SCKx Output Fall Time — — — ns |See Parameter DO32 (Note 4)
SP21 TscR SCKXx 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 TdoV2scH, |[SDOx Data Output Setup to 30 — — ns
TdoV2scL |First SCKx Edge
SP40 TdiV2scH, |[Setup Time of SDIx Data 30 — — ns
TdiV2scL |Input to SCKx Edge
SP41 TscH2diL, [Hold Time of SDIx Data Input 30 — — ns
TscL2diL  |to SCKx Edge
Note 1: These parameters are characterized, but are not tested in manufacturing.
2: Datain “Typical” column is at 3.3V, +25°C unless otherwise stated.
3:  The minimum clock period for SCKx is 111 ns. The clock generated in Master mode must not violate this
specification.
4: Assumes 50 pF load on all SPIx pins.
5:  Pertaining to SPI3: dsPIC33EPXXXGS702, dsPIC33EPXXXGSX04 and dsPIC33EPXXXGSXO05 devices

with a remappable SCK3 pin.
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TABLE 30-37: SPI1, SPI2 AND SPI3 SLAVE MODE (FULL-DUPLEX, CKE =0, CKP =1, SMP =0)

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(t) Min. Typ.®d| Max. | Units Conditions
SP70 |FscP Maximum SCKXx Input Frequency — — 15 MHz | (Note 3)
SP72 | TscF SCKXx Input Fall Time — — — ns | See Parameter DO32
(Note 4)
SP73 |TscR SCKXx Input 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 |TdoV2scH, | SDOx Data Output Setup to 30 — — ns
TdoV2scL | First SCKx Edge
SP40 | TdiV2scH, |Setup Time of SDIx Data Input 30 — — ns
TdiV2scL |to SCKx Edge
SP41 TscH2diL, |Hold Time of SDIx Data Input 30 — — ns
TscL2diL |to SCKx Edge
SP50 |TssL2scH, |SSx { to SCKx T or SCKx { 120 — — ns
TssL2scL | Input
SP51 |TssH2doZ |SSx T to SDOx Output 10 — 50 ns | (Note 4)
High-Impedance
SP52 |TscH2ssH |SSx T after SCKx Edge 1.5Tcy +40| — — ns |(Note 4)
TsclL2ssH
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 SCKx clock generated by the master must
not violate this specification.
4: Assumes 50 pF load on all SPIx pins.
5:  Pertaining to SPI3: dsPIC33EPXXXGS702, dsPIC33EPXXXGSX04 and dsPIC33EPXXXGSX05 devices

with a remappable SCK3 pin.
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44-Lead Plastic Thin Quad Flatpack (PT) - 10x10x1.0 mm Body [TQFP]

Note:

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

27 )

Notes:

L—»

(L1)
SECTION A-A

f
—
1,7

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Number of Leads N 44
Lead Pitch e 0.80 BSC
Overall Height A - - 1.20
Standoff A1 0.05 - 0.15
Molded Package Thickness A2 0.95 1.00 1.05
Overall Width E 12.00 BSC
Molded Package Width E1 10.00 BSC
Overall Length D 12.00 BSC
Molded Package Length D1 10.00 BSC
Lead Width b 0.30 0.37 0.45
Lead Thickness [ 0.09 - 0.20
Lead Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [} 00 | 35 | 7

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Exact shape of each corner is optional.

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 C04-076C 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

4X N/4 TIPS
[™]o.20[c[A-B[D

NOTE 1

4X
A Jo.20[H[A-B|D]

TOP VIEW

— A2

A
SEATING! :___ —=

PLANE
L— 64Xb A J
(D[008[CH G |=— |¢-[0.088|c[AB[D|

[
| | ——
[

SIDE VIEW

Microchip Technology Drawing C04-085C Sheet 1 of 2
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SPIx Slave, Frame Master Connection.....................
SPIx Slave, Frame Slave Connection.......................
Suggested Oscillator Circuit Placement. .
Timerx (x = 2 through 5)......ccccooiiiiiiiiiiiciieeee
Type B/Type C Timer Pair (32-Bit Timer)................. 174
UARTX Module..........oooiiiiiiiiieiiices
Watchdog Timer (WDT)...
Brown-out Reset (BOR) .......cccoceiiiiiiiiniieiieeee, 347, 355
C
C Compilers
MPLAB XC ..ottt 372
CAN Module
Control ReISters .........oooiviiiiiiiieiiee e 309
Message Buffers.....
Modes of Operation .. .
OVEIVIEW ...ttt 307
CAN Module (CAN)......ooiiiiiiiiirece e 307
CLC
Control Registers .........cccoveviiiiiiiieccceee e 262
Code Examples
Port Write/Read ...........cocoviiiiiiiiiee e 130
PWM Write-Protected Register
Unlock Sequence.........cccuveeeeeeiciieieee e 188
PWRSAV Instruction Syntax...........cccceveeveeivesreneenens 115
Code Protection ........c.cccceeeeeenn. ... 347, 357
CodeGuard SECUNtY........coccuvieriirieiiiee e 347, 357
Configurable Logic Cell (CLC) .....ccooueviriiiiiiiiiieeiieeeeene 259
Configurable Logic Cell. See CLC.
Configuration BitS.........cccovuiiiiiiieiiiee e 347
Description.................... ..349
Configuration Register Map ..........cccceeveiniiiiienicieceee 348
Constant-Current SOUrce ..........cccoevveeeiieiee e 345
Control Register .
DesCription ......cocuiivieiiii i
Features OVerview...........cccveeiiiiciiiiic e 345
Controller Area Network. See CAN.
CPU
Addressing Modes ..........ccocviiiiiiiniiieiieieee e
Clocking System Options .........ccceeviveeiniiieniieceeieeen
Fast RC (FRC) Oscillator..........coccevcueeieencenenns
FRC Oscillator with PLL (FRCPLL)
FRC Oscillator with Postscaler ......
Low-Power RC (LPRC) Oscillator.. .
Primary (XT, HS, EC) Oscillator............ccccce...
Primary Oscillator with PLL
(XTPLL, HSPLL, ECPLL)......ccviverenene 105
Control Registers .........cccocvveennenine
Data Space Addressing .
INStruction Set.........oov i
REGISErS ...
Resources .
Customer Change Notification Service ...........cccccceeeeeeen. 474
Customer Notification Service..........cccoccvniiiiiiniiiiicnene 474
CUStOMEr SUPPOTt......eviiiiieee et 474

D
Data Address SPace........cccueuieeeeeeiiiiiiieee e 37
Memory Map for dsPIC33EP64GS70X/80X
DEVICES ...t 38
Near Data SPace ........ccccvvevieeiieiiieie e 37
Organization, Alignment ............ccoccveiiniiiniennenee 37
SFR Space
WIAEh .
Data Space
Extended X ... 52
Paged Data Memory Space (figure) .........cccccecueeeennnne. 50
Paged Memory Scheme ...........cccceviiiiiiiiieniiecees 49
DC Characteristics
Brown-out Reset (BOR).........ccooviiiiiiieiiiiiee e 385
Constant-Current Source Specifications................... 433
DACx Output (DACOUTXx Pin) Specifications........... 431
Doze Current (IDOZE) .
I/0 Pin Input Specifications...........cccceecieicenniinceens
I/0 Pin Output Specifications..........c.cccocvevviineenneene
Idle Current (IIDLE)...............
Operating Current (IDD) ......
Operating MIPS vs. Voltage .
Power-Down Current (IPD)........cccoviivieiiniieeeiiieees
Program Memory .........ccccuieiieiieiiineee e
Temperature and Voltage Specifications... .
Watchdog Timer Delta Current (AIWDT)..........cceneee.
DC/AC Characteristics
Graphs and Tables ..........cccooiiiiiiiiincee e 435
Demo/Development Boards, Evaluation and
Starter KitS ..o 374
Development SUPPOrt.........cccceiiiiiriieriie e 371
Device Calibration............cccccceiiiiiiiiiiiic e, 353
AJArESSES ..o 353
and Identification ............cccoooiiiiiii 353
Device Programmer
MPLAB PM3 ...t 373

Direct Memory Access. See DMA.
DMA Controller
Channel to Peripheral Associations.
Control Registers......cc.ccccovveriienncnne
DMAXCNT ..o
DMAXCON ...ttt
DMAXPAD ..
DMAXREQ.....
DMAXSTAL/H
DMAXSTBL/H ..o
Supported Peripherals..........cccccveviviciiiiiee e
Doze Mode -
DSP ENGINE ....ooiiiiiiieie e

E

Electrical Characteristics

Equations
Device Operating Frequency ...........ccccceceerieeenceeennen. 105
FpLLO Calculation
Fvco Calculation
Relationship Between Device and SPIx
ClOCK SPEEA .....evvivieee e 244
ErTata ..o 10
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RPINR11 (Peripheral Pin Select Input 11)
RPINR12 (Peripheral Pin Select Input 12)
RPINR13 (Peripheral Pin Select Input 13)....
RPINR18 (Peripheral Pin Select Input 18)
RPINR19 (Peripheral Pin Select Input 19)
RPINR2 (Peripheral Pin Select Input 2)........
RPINR20 (Peripheral Pin Select Input 20)....
RPINR21 (Peripheral Pin Select Input 21)....
RPINR22 (Peripheral Pin Select Input 22)
RPINR23 (Peripheral Pin Select Input 23)
RPINR26 (Peripheral Pin Select Input 26)....
RPINR29 (Peripheral Pin Select Input 29)....
RPINRS3 (Peripheral Pin Select Input 3)........
RPINR30 (Peripheral Pin Select Input 30)
RPINR37 (Peripheral Pin Select Input 37)
RPINR38 (Peripheral Pin Select Input 38)....
RPINR42 (Peripheral Pin Select Input 42)
RPINRA43 (Peripheral Pin Select Input 43)
RPINR45 (Peripheral Pin Select Input 45)
RPINR46 (Peripheral Pin Select Input 46)
RPINR?7 (Peripheral Pin Select Input 7) .
RPINRS8 (Peripheral Pin Select Input 8)....................
RPORO (Peripheral Pin Select Output 0)..................
RPOR1 (Peripheral Pin Select Output 1).........

RPOR10 (Peripheral Pin Select Output 10)
RPOR11 (Peripheral Pin Select Output 11)
RPOR12 (Peripheral Pin Select Output 12)
RPOR13 (Peripheral Pin Select Output 13)
RPOR14 (Peripheral Pin Select Output 14)
RPOR15 (Peripheral Pin Select Output 15)
RPOR16 (Peripheral Pin Select Output 16)
RPOR17 (Peripheral Pin Select Output 17)
RPOR18 (Peripheral Pin Select Output 18)
RPOR19 (Peripheral Pin Select Output 19) .
RPOR2 (Peripheral Pin Select Output 2)..................
RPOR20 (Peripheral Pin Select Output 20)
RPOR21 (Peripheral Pin Select Output 21)
RPOR22 (Peripheral Pin Select Output 22)
RPOR23 (Peripheral Pin Select Output 23)
RPOR24 (Peripheral Pin Select Output 24)
RPOR25 (Peripheral Pin Select Output 25)
RPOR26 (Peripheral Pin Select Output 26)
RPORS (Peripheral Pin Select Output 3)...
RPOR4 (Peripheral Pin Select Output 4)... .
RPORS5 (Peripheral Pin Select Output 5)..................
RPORG6 (Peripheral Pin Select Output 6
(
(

)
RPORY? (Peripheral Pin Select Output 7)...
RPORS (Peripheral Pin Select Output 8)...
RPORS (Peripheral Pin Select Output 9)... .
SDCx (PWMx Secondary Duty Cycle)..........cc.........
SEVTCMP (PWMx Special Event Compare)............ 193
SPHASEx (PWMx Secondary Phase-Shift) .
SPIXCON1H (SPIx Control 1 High).......cccccocirnienen.
SPIXCON1L (SPIx Control 1 LOW) ....c.ovvvveveriienne
SPIXCONZ2L (SPIx Control 2 LOW) .......cccvvevveriencne
SPIXIMSKH (SPIx Interrupt Mask High)....................
SPIXIMSKL (SPIx Interrupt Mask Low)... .
SPIXSTATH (SPIx Status High) .......c.ccceviiiininnens
SPIXSTATL (SPIx Status LOW) .......ccccvevvinnirninenenen.
SR (CPU STATUS) ..ceiiiiiiiiiiiicie e
SSEVTCMP (PWMx Secondary Special Event

COMPATE) ..ottt 196
STCON (PWMx Secondary Master
Time Base Control)........coccoeeriieieiiiieinieeenns 194

STCON2 (PWMx Secondary Clock

Divider Select) ........cooveciiiiiiiiiiiee e 195
STPER (PWMx Secondary Master

Time Base Period)........ccccceevviniiinieiiic e 195
STRIGx (PWMx Secondary Trigger

Compare Value) ........ccccvveeiiiieiiiiiciecceeee 208
T1CON (Timer1 Control) ................. A7
TRGCONXx (PWMx Trigger Control) ..........cceeveennee. 204
TRIGx (PWMx Primary Trigger Compare Value)...... 206
TRISx (PORTx Data Direction Control)..................... 131

TXCON (Timer2/4 Control)........ccccceeevrcvenns
TyCON (Timer3/5 Control)..
UxMODE (UARTx Mode).................

RESELS. ...
Brown-out Reset (BOR)
Configuration Mismatch Reset (CM).........ccccevveeeneneee 69
lllegal Condition Reset (IOPUWR).........ccccevvvveeinnnnn. 69

lllegal OpCode........cceeiuiiiiiiiiiniiecee e

SECUNEY ...t

Uninitialized W Register
Master Clear (MCLR) Pin Reset.........ccccoviiniiiccenins 69
Power-on Reset (POR).......cccocieiiiniinnieiiee s 69
RESET Instruction (SWR).. ....69
Resources ........cccccovniierneeene. ... 70
Trap Conflict Reset (TRAPR) ........cccocevenee. ... 69
Watchdog Timer Time-out Reset (WDTO) ................. 69

Revision HiStory ..o 465

S

Serial Peripheral Interface (SPI)........ccccoooiiiiiiniinniiies 229

Serial Peripheral Interface. See SPI.

SFR Blocks

Software Simulator
MPLAB X SIM ..ot 373
Special Features of the CPU ...........ooociiiiiviiiiiiiieee e, 347

T

Thermal Operating Conditions...........cccooeiiriieeeniieeenen.
Thermal Packaging Characteristics
Third-Party Development Tools......... .
TIMEIT o
Control RegiSter..........ooviiiiiiiiiiiiieeeeee e
Mode Settings.....
Resources .............
Timer2/3 and Timer4/5 .. .
Control Registers.........ccoviiiiiiieiiieceee e
RESOUICES ..o,
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