EXFL

Microchip Technology - DSPIC33F]64GP710A-I/PF Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM
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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

40 MIPs

CANbus, I2C, IrDA, LINbus, SPI, UART/USART
AC'97, Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
85

64KB (64K x 8)

FLASH

16K x 8

3V ~ 3.6V

A/D 32x10b/12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (14x14)
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dsPIC33FIXXXGPX06A/X08A/X10A

Pin Diagrams

f 1
64-Pin QFN B = Pins are up to 5V tolerant
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COFS/RG15 [l 1 PGEC2/SOSCO/T1CK/CNO/RC14
AN16/T2CK/T7CK/RC1 [] 2 PGED2/SOSCIT4CK/CN1/RC13
AN17/T3CK/T6CK/RC2 [ ] 3 OC1/RDO

SCK2/CN8/RG6 [l 4 IC4/INT4/RD11
SDI2/CN9/RG7 [l 5 IC3/INT3/RD10
SDO2/CN10/RG8 [l 6 IC2/U1CTS/INT2/RD9
_ MCIR @7 IC1/INT1/RD8
SS2/CN11/RG9 :| 8 dsPIC33FJ64GP206A 41 Vss
vss [19 40[] OSC2/CLKO/RC15
voo []10 dsPIC33FJ128GP206A 39[] OSC1/CLKIN/RC12
ANS5/IC8/CN7/RB5 [ ]11 38[] voo
AN4/IC7/CN6/RB4 []12 37l scL1RG2
AN3/CN5/RB3  []13 36 SDA1/RG3
AN2/SS1/CN4/RB2 []14 35 UTRTS/SCK1/INTO/RF6
PGEC3/AN1/VREF-ICN3/RB1  []15 340 U1IRX/SDI1/RF2
PGED3/ANO/VREF+/CN2/RBO [ 116 33l U1TX/SDO1/RF3
17181920 212223242526 27 28 29 30 31 32

AVDD

AVss
U2CTS/ANS/RB8
AN9/RB9
TMS/AN10/RB10
Vss

VDD
TDI/AN13/RB13
U2RTS/AN14/RB14

PGED1/AN7/RB7
AN15/0CFB/CN12/RB15

TDO/AN11/RB11
TCK/AN12/RB12
U2RX/CN17/RF4
U2TX/CN18/RF5
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Note 1: The metal plane at the bottom of the device is not connected to any pins and should be connected
to Vss externally.
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Pin Diagrams (Continued)

64-Pin TQFP
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CSDI/RG12

CSCK/RG14
C2RX/RGO
C2TX/RG1
C1TX/RF1
C1RX/RFO
OCB8/CN16/RD7
OC7/CN15/RD6
OC6/IC6/CN14/RD5
OC5/IC5/CN13/RD4
OC4/RD3

VDD
\VCAP

dsPIC33FJ64GP706A
dsPIC33FJ128GP706A

M = Pins are up to 5V tolerant

OC3/RD2
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TABLE 4-17: DMA REGISTER MAP

File Name | Addr | Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R(—:gltlets
DMAOCON | 0380 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMAOREQ | 0382 | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMAOSTA | 0384 STA<15:0> 0000
DMAOSTB | 0386 STB<15:0> 0000
DMAOPAD | 0388 PAD<15:0> 0000
DMAOCNT | 038A — — — — — — CNT<9:0> 0000
DMA1CON | 038C | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMA1REQ | 038E | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMA1STA | 0390 STA<15:0> 0000
DMA1STB | 0392 STB<15:0> 0000
DMA1PAD | 0394 PAD<15:0> 0000
DMA1CNT | 0396 — — — — — — CNT<9:0> 0000
DMA2CON | 0398 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMA2REQ | 039A | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMA2STA | 039C STA<15:0> 0000
DMA2STB | 039E STB<15:0> 0000
DMA2PAD | 03A0 PAD<15:0> 0000
DMA2CNT | 03A2 — — — — — — CNT<9:0> 0000
DMA3CON | 03A4 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMAS3REQ | 03A6 | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMASSTA | 03A8 STA<15:0> 0000
DMA3STB | 03AA STB<15:0> 0000
DMASPAD |03AC PAD<15:0> 0000
DMASCNT | 03AE — — — — — — CNT<9:0> 0000
DMA4CON | 03B0 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMA4REQ | 03B2 | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMA4STA | 03B4 STA<15:0> 0000
DMA4STB | 03B6 STB<15:0> 0000
DMA4PAD | 03B8 PAD<15:0> 0000
DMA4CNT | 03BA — — — — — — CNT<9:0> 0000
DMA5CON [03BC| CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMAS5REQ | 03BE | FORCE — — — — — — — — IRQSEL<6:0> 0000
DMAS5STA | 03CO STA<15:0> 0000
DMAS5STB | 03C2 STB<15:0> 0000
DMAS5PAD | 03C4 PAD<15:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-24: DCI REGISTER MAP
Nsalirl?e Addr. | Bit15 | Bit14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 Reset State
DCICON1 | 0280 | DCIEN — DCISIDL — DLOOP | CSCKD | CSCKE | COFSD | UNFM | CSDOM | DJST | — — — COFSM1 | COFSMO | 0000 0000 0000 0000
DCICON2 | 0282 — — — — BLEN1 | BLENO — COFSG<3:0> — WS<3:0> 0000 0000 0000 0000
DCICON3 | 0284 — — — — BCG<11:0> 0000 0000 0000 0000
DCISTAT | 0286 — — — — SLOT3 | SLOT2 | SLOT1 | SLOTO — — — — ROV | RFUL TUNF TMPTY |[0000 0000 0000 0000
TSCON 0288 | TSE15 | TSE14 TSE13 TSE12 | TSE11 TSE10 TSE9 TSE8 | TSE7 | TSE6 | TSE5 | TSE4 | TSE3 | TSE2 TSE1 TSEO 0000 0000 0000 0000
RSCON 028C | RSE15 | RSE14 RSE13 RSE12 | RSEM1 RSE10 RSE9 RSE8 | RSE7 | RSE6 |RSE5 | RSE4 | RSE3 | RSE2 RSE1 RSEO [0000 0000 0000 0000
RXBUFO 0290 Receive Buffer #0 Data Register 0000 0000 0000 0000
RXBUF1 0292 Receive Buffer #1 Data Register 0000 0000 0000 0000
RXBUF2 0294 Receive Buffer #2 Data Register 0000 0000 0000 0000
RXBUF3 0296 Receive Buffer #3 Data Register 0000 0000 0000 0000
TXBUFO 0298 Transmit Buffer #0 Data Register 0000 0000 0000 0000
TXBUF1 029A Transmit Buffer #1 Data Register 0000 0000 0000 0000
TXBUF2 029C Transmit Buffer #2 Data Register 0000 0000 0000 0000
TXBUF3 029E Transmit Buffer #3 Data Register 0000 0000 0000 0000
Legend: — = unimplemented, read as ‘0.
Note 1: Refer to the “dsPIC33F/PIC24H Family Reference Manual” for descriptions of register bit fields.
TABLE 4-25. PORTA REGISTER MAP()
File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:'\slelzts
TRISA 02C0 | TRISA15 | TRISA14 | TRISA13 | TRISA12 — TRISA10 TRISA9 — TRISA7 | TRISA6 TRISAS TRISA4 TRISA3 | TRISA2 TRISA1 TRISAO F6FF
PORTA 02C2 RA15 RA14 RA13 RA12 — RA10 RA9 — RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO XXXX
LATA 02C4 LATA15 LATA14 LATA13 LATA12 — LATA10 LATA9 — LATA7 LATA6 LATAS LATA4 LATA3 LATA2 LATA1 LATAO XXXX
OoDCA® 06C0 | ODCA15 | ODCA14 — — — — — — — — ODCA5 ODCA4 ODCA3 | ODCA2 ODCA1 ODCAO 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
Note 1: The actual set of 1/0 port pins varies from one device to another. Please refer to the corresponding pinout diagrams.
TABLE 4-26: PORTB REGISTER MAP()
File Name | Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:slelzts
TRISB 02C6 | TRISB15 | TRISB14 | TRISB13 | TRISB12 | TRISB11 | TRISB10 | TRISB9 | TRISB8 | TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO FFFF
PORTB 02C8 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX
LATB 02CA | LATB15 | LATB14 | LATB13 | LATB12 | LATB11 LATB10 | LATB9 LATB8 LATB7 LATB6 LATB5 LATB4 LATB3 LATB2 LATB1 LATBO XXXX
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal for PinHigh devices.
Note 1: The actual set of 1/0 port pins varies from one device to another. Please refer to the corresponding pinout diagrams.
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7.3 Interrupt Control and Status
Registers

dsPIC33FJXXXGPX06A/X08A/X10A devices imple-
ment a total of 30 registers for the interrupt controller:

* INTCON1

* INTCON2

» |IFSO0 through IFS4
» |ECO through IEC4
» IPCO through IPC17
+ INTTREG

Global interrupt control functions are controlled from
INTCON1 and INTCON2. INTCON1 contains the
Interrupt Nesting Disable (NSTDIS) bit as well as the
control and status flags for the processor trap sources.
The INTCONZ2 register controls the external interrupt
request signal behavior and the use of the Alternate
Interrupt Vector Table.

The IFS registers maintain all of the interrupt request
flags. Each source of interrupt has a Status bit, which is
set by the respective peripherals or external signal and
is cleared via software.

The IEC registers maintain all of the interrupt enable
bits. These control bits are used to individually enable
interrupts from the peripherals or external signals.

The IPC registers are used to set the interrupt priority
level for each source of interrupt. Each user interrupt
source can be assigned to one of eight priority levels.

The INTTREG register contains the associated
interrupt vector number and the new CPU interrupt
priority level, which are latched into vector number
(VECNUM<6:0>) and Interrupt level bits (ILR<3:0>) in
the INTTREG register. The new interrupt priority level
is the priority of the pending interrupt.

The interrupt sources are assigned to the IFSx, IECx
and IPCx registers in the same sequence that they are
listed in Table 7-1. For example, the INTO (External
Interrupt 0) is shown as having vector number 8 and a
natural order priority of 0. Thus, the INTOIF bit is found
in IFS0<0>, the INTOIE bit in IEC0<0>, and the INTOIP
bits in the first position of IPCO (IPC0<2:0>).

Although they are not specifically part of the interrupt
control hardware, two of the CPU Control registers
contain bits that control interrupt functionality. The CPU
STATUS register, SR, contains the IPL<2:0> bits
(SR<7:5>). These bits indicate the current CPU
interrupt priority level. The user can change the current
CPU priority level by writing to the IPL bits.

The CORCON register contains the IPL3 bit which,
together with IPL<2:0>, also indicates the current CPU
priority level. IPL3 is a read-only bit so that trap events
cannot be masked by the user software.

All Interrupt registers are described in Register 7-1
through Register 7-32.

© 2009-2012 Microchip Technology Inc.
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REGISTER 7-6: IFS1: INTERRUPT FLAG STATUS REGISTER 1 (CONTINUED)

bit 3 CNIF: Input Change Notification Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 2 Unimplemented: Read as ‘0’

bit 1 MI2C1IF: 12C1 Master Events Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 0 SI2C1IF: 12C1 Slave Events Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred

© 2009-2012 Microchip Technology Inc. DS70593D-page 101
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NOTES:
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9.0 OSCILLATOR
CONFIGURATION

Note 1: This data sheet summarizes the
features of the dsPIC33FJXXXGPX06A/
X08A/X10A family of devices. However,
it is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 7. “Oscillator”
(DS70186) in the “dsPIC33F/PIC24H
Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com).

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

The dsPIC33FJXXXGPX06A/X08A/X10A oscillator
system provides:

Various external and internal oscillator options as
clock sources

An on-chip PLL to scale the internal operating
frequency to the required system clock frequency
The internal FRC oscillator can also be used with
the PLL, thereby allowing full-speed operation
without any external clock generation hardware
Clock switching between various clock sources
Programmable clock postscaler for system power
savings

A Fail-Safe Clock Monitor (FSCM) that detects
clock failure and takes fail-safe measures

An Oscillator Control register (OSCCON)
Nonvolatile Configuration bits for main oscillator
selection

A simplified diagram of the oscillator system is shown

in Figure 9-1.
FIGURE 9-1: dsPIC33FIXXXGPX06A/X08A/X10A OSCILLATOR SYSTEM DIAGRAM
0sCH Primary Oscillator o
e i DOZE<2:0>
S, XT, HS, EC | 5 ST .
XTPLL, HSPLL, | >\
ECPLL, FRCPLL w > Fcy
— 1) | > !
PLL »S1/S3 | 8 q | »
)
| > |
eV Fp®d
| < |
FRC = > ! FRCDIVN EZl
Oscillator L, § > ! »|S7
| ¥ | Fosc
| TR » | >
FRCDIV<2:0>
TUN<5:0> FRCDIV16 S6
+ 16 -
FRC_ |50
LPRC LPRC |s5
Oscillator o
Secondary Oscillator 50SC
s0800 [K—4—H> s
| | A
! LPOSCEN
|
SOSCI & | Clock Fail Clock Switch Reset
Lo ! b
S7 NOSC<2:0> FNOSC<2:0>
WDT, PWRT,
FSCM
Timer1
Note 1: See Figure 9-2 for PLL details.
2: Ifthe Oscillator is used with XT or HS modes, an extended parallel resistor with the value of 1 MQ must be connected.
3: The term, Fp refers to the clock source for all the peripherals, while Fcy refers to the clock source for the CPU.
Throughout this document Fp and Fcy are used interchangeably, except in the case of Doze mode. Fp and Fcy will be
different when Doze mode is used in any ratio other than 1:1, which is the default.

© 2009-2012 Microchip Technology Inc.
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NOTES:
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16.3 SPI Control Registers
REGISTER 16-1:  SPIXSTAT: SPIx STATUS AND CONTROL REGISTER

R/W-0 U-0 R/W-0 U-0 u-0 u-0 uU-0 uU-0
SPIEN — | spisibL — — — — —
bit 15 bit 8
uU-0 R/C-0 u-0 U-0 uU-0 u-0 R-0 R-0
— SPIROV — — — — SPITBF SPIRBF
bit 7 bit 0
Legend: C = Clearable bit
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 SPIEN: SPIx Enable bit

1 = Enables module and configures SCKx, SDOx, SDIx and SSx as serial port pins
0 = Disables module
bit 14 Unimplemented: Read as ‘0’
bit 13 SPISIDL: Stop in Idle Mode bit
1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode
bit 12-7 Unimplemented: Read as ‘0’

bit 6 SPIROV: Receive Overflow Flag bit
1 = A new byte/word is completely received and discarded. The user software has not read the
previous data in the SPIXBUF register
0 = No overflow has occurred

bit 5-2 Unimplemented: Read as ‘0’
bit 1 SPITBF: SPIx Transmit Buffer Full Status bit

1 = Transmit not yet started, SPIXTXB is full

0 = Transmit started, SPIXTXB is empty

Automatically set in hardware when CPU writes SPIXBUF location, loading SPIXTXB.
Automatically cleared in hardware when SPIx module transfers data from SPIXTXB to SPIxSR.

bit 0 SPIRBF: SPIx Receive Buffer Full Status bit

1 = Receive complete, SPIXRXB is full

0 = Receive is not complete, SPIXRXB is empty

Automatically set in hardware when SPIx transfers data from SPIXSR to SPIxRXB.
Automatically cleared in hardware when core reads SPIXBUF location, reading SPIXRXB.

© 2009-2012 Microchip Technology Inc. DS70593D-page 183
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REGISTER 17-2: [2CxXSTAT: I12Cx STATUS REGISTER (CONTINUED)

bit 3 S: Start bit
1 = Indicates that a Start (or Repeated Start) bit has been detected last
0 = Start bit was not detected last
Hardware set or clear when Start, Repeated Start or Stop detected.
bit 2 R_W: Read/Write Information bit (when operating as 1’c slave)
1 = Read - indicates data transfer is output from slave
0 = Write - indicates data transfer is input to slave
Hardware set or clear after reception of 12C device address byte.
bit 1 RBF: Receive Buffer Full Status bit
1 = Receive complete, I2CxRCV is full
0 = Receive not complete, I2CxRCV is empty
Hardware set when I2CxRCYV is written with received byte. Hardware clear when software
reads [2CxRCV.
bit 0 TBF: Transmit Buffer Full Status bit
1 = Transmit in progress, I2CxTRN is full
0 = Transmit complete, I2CxTRN is empty
Hardware set when software writes I2CxTRN. Hardware clear at completion of data transmission.

© 2009-2012 Microchip Technology Inc. DS70593D-page 193
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REGISTER 18-2: UxSTA: UARTx STATUS AND CONTROL REGISTER

R/W-0 R/W-0 R/W-0 U-0 R/W-0 HC R/W-0 R-0 R-1
UTXISEL1 UTXINV UTXISELO — UTXBRK UTXEN® UTXBF TRMT
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R-1 R-0 R-0 R/C-0 R-0
URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA
bit 7 bit 0
Legend: HC = Hardware cleared C = Clear only bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15,13 UTXISEL<1:0>: Transmission Interrupt Mode Selection bits

11 = Reserved; do not use

10 = Interrupt when a character is transferred to the Transmit Shift Register, and as a result, the
transmit buffer becomes empty

01 = Interrupt when the last character is shifted out of the Transmit Shift Register; all transmit
operations are completed

00 = Interrupt when a character is transferred to the Transmit Shift Register (this implies there is
at least one character open in the transmit buffer)

bit 14 UTXINV: Transmit Polarity Inversion bit
If IREN = 0:
1 = UxTX Idle state is ‘0’
0 = UxTX Idle state is ‘1’
If IREN = 1:
1 = IrDA® encoded UxTX Idle state is ‘1’
0 = IrDA® encoded UxTX Idle state is ‘0’
bit 12 Unimplemented: Read as ‘0’
bit 11 UTXBRK: Transmit Break bit
1 = Send Sync Break on next transmission - Start bit, followed by twelve ‘0’ bits, followed by Stop bit;
cleared by hardware upon completion
0 = Sync Break transmission disabled or completed
bit 10 UTXEN: Transmit Enable bit(%)
1 = Transmit enabled, UXTX pin controlled by UARTx
0 = Transmit disabled, any pending transmission is aborted and buffer is reset. UxTX pin controlled
by port
bit 9 UTXBF: Transmit Buffer Full Status bit (read-only)
1 = Transmit buffer is full
0 = Transmit buffer is not full, at least one more character can be written
bit 8 TRMT: Transmit Shift Register Empty bit (read-only)
1 = Transmit Shift Register is empty and transmit buffer is empty (the last transmission has completed)
0 = Transmit Shift Register is not empty, a transmission is in progress or queued
bit 7-6 URXISEL<1:0>: Receive Interrupt Mode Selection bits
11 = Interrupt is set on UXRSR transfer making the receive buffer full (i.e., has 4 data characters)
10 = Interrupt is set on UxRSR transfer making the receive buffer 3/4 full (i.e., has 3 data characters)

Ox = Interrupt is set when any character is received and transferred from the UXRSR to the receive
buffer. Receive buffer has one or more characters

Note 1: Referto Section 17. “UART” (DS70188) in the “dsPIC33F/PIC24H Family Reference Manual” for
information on enabling the UART module for transmit operation.

© 2009-2012 Microchip Technology Inc. DS70593D-page 199



dsPIC33FIXXXGPX06A/X08A/X10A

REGISTER 19-19: CiFMSKSEL2: ECAN™ FILTER 15-8 MASK SELECTION 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
F15MSK<1:0> | F14MSK<1:0> | F13MSK<1:0> F12MSK<1:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F11MSK<1:0> F10MSK<1:0> FOMSK<1:0> F8MSK<1:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 F15MSK<1:0>: Mask Source for Filter 15 bit
11 = Reserved; do not use
10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask
bit 13-12 F14MSK<1:0>: Mask Source for Filter 14 bit
11 = Reserved; do not use
10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask
bit 11-10 F13MSK<1:0>: Mask Source for Filter 13 bit
11 = Reserved; do not use
10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask
bit 9-8 F12MSK<1:0>: Mask Source for Filter 12 bit
11 = Reserved; do not use
10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask
bit 7-6 F11MSK<1:0>: Mask Source for Filter 11 bit
11 = Reserved; do not use
10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask
bit 5-4 F10MSK<1:0>: Mask Source for Filter 10 bit
11 = Reserved; do not use
10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask
bit 3-2 FOMSK<1:0>: Mask Source for Filter 9 bit
11 = Reserved; do not use
10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask
bit 1-0 F8MSK<1:0>: Mask Source for Filter 8 bit

11 = Reserved; do not use

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask
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REGISTER 20-3: DCICON3: DCI CONTROL REGISTER 3

U-0 U-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — BCG<11:8>
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
BCG<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 15-12 Unimplemented: Read as ‘0’
bit 11-0 BCG<11:0>: DCI Bit Clock Generator Control bits
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25.2 AC Characteristics and Timing
Parameters
The information contained in this section defines

dsPIC33FJXXXGPX06A/X08A/X10A AC characteris-
tics and timing parameters.

TABLE 25-14: TEMPERATURE AND VOLTAGE SPECIFICATIONS — AC

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

Operating voltage VDD range as described in Table 25-1.

FIGURE 25-1: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS

Load Condition 1 - for all pins except OSC2

\VDD/2

RL

Pin T

Load Condition 2 - for OSC2

L

Pin T CL
Vss
RL = 464Q
CL = 50 pF for all pins except OSC2

15 pF for OSC2 output

TABLE 25-15: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

Param

No Symbol Characteristic Min

DO50 |[Cosc2 |OSC2/SOSC2 pin —

DO56 |Cio All'I/O pins and OSC2 —
DO58 |(Cs SCLx, SDAx —

0sC1
— 50 pF |EC mode
— | 400 | pF |In12C™ mode
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FIGURE 25-5: TIMER1, 2, 3,4,5,6,7,8 AND 9 EXTERNAL CLOCK TIMING CHARACTERISTICS
! |
| |
TxCK | | |
|
<—Tx10—>! I<—Tx11—>

TMRXx X

Note: Refer to Figure 25-1 for load conditions.

TABLE 25-22: TIMER1 EXTERNAL CLOCK TIMING REQUIREMENTS(l)

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

AC CHARACTERISTICS

PaNr:m Symbol Characteristic Min Typ Max Units| Conditions
TA10 |TTxH TxCK High Time| Synchronous,| Tcy + 20 — — ns | Must also meet
no prescaler parameter TA15
Synchronous, | (Tcy + 20)/N — — ns
with prescaler
Asynchronous 20 — — ns
TA11 | TTXL TxCK Low Time | Synchronous, | (Tcy + 20)/N — — ns | Must also meet
no prescaler parameter TA15
Synchronous, 20 — — ns N = prescale
with prescaler value
Asynchronous| 20 — — ns (1,8,64,256)
TA15 |TTXP TxCK Input Synchronous,| 2Tcy +40 — — ns —
Period no prescaler
Synchronous,| Greater of — — — | N =prescale
with prescaler| 40 ns or value
(2Tey + 40)/N (1, 8, 64, 256)
Asynchronous| 40 — — ns —
0S60 |Ft1 SOSC1/T1CK Oscillator Input DC — 50 kHz —
frequency Range (oscillator
enabled by setting TCS bit
(T1CON<1>))
TA20 | TCKEXTMRL | Delay from External TxCK 0.75Tcy+40 — 1.75Tcy+40 ns —
Clock Edge to Timer Increment

Note 1: Timer1 is a Type A.
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27.0 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.

FIGURE 27-1: VoH — 2x DRIVER PINS FIGURE 27-3: VoH — 8x DRIVER PINS
-0.016 1 -0.040 -
3.6V
-0.014 =36V — -0.035
[ 33V
-0.012 -0.030 :
3.3V \\\
-0.010 - -0.025 3Vl
< ] z
I -0.008 I -0.020 ﬂ_}\
o o
-0.006 ~ L0015
-0.004 \ -0.010
-0.002 -0.005 \
0.000 | 0.000 \ \ |
000 050 1.00 150 200 250 3.00 350 4.00 0.00 1,00 200 3.00 4.00
VOH (V) VOH (V)
FIGURE 27-2: VOoH — 4x DRIVER PINS FIGURE 27-4: VoH — 16x DRIVER PINS
-0.030 - -0.080
36V | -0.070 -
-0.025 — 30V
I VS -0.060 3.3V
0.020
—— -0.050
I 3 .
I -0.015 T -0.040 4
<) <)

-0.030
-0.010 \

-0.020 \
-0.005 - 0.010

0.000 | 0.000

000 050 1.00 150 200 250 3.00 350 4.00 0.00 1.00 2.00 3.00 4.00
VOH (V) VOH (V)
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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

_<

.£ AR :
O oo

S IR | S

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 1.50
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. C04-2085B
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80-Lead Plastic Thin Quad Flatpack (PT) — 12x12x1 mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D
D1
(000N0NANANAAAAARNDMD
= =
= =
= = E
e = =
= =«
= NN =
JEN -
Note 1— JUITTTOTOOOTIOTI00 ]
123 NOTE 2 -~ \\ o
A
CW 4 ] \‘ r 4 ] &
B\\/ D A1 ‘ A2
— L — =11
Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 80
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0} 0° 3.5° 7°
Overall Width E 14.00 BSC
Overall Length D 14.00 BSC
Molded Package Width E1 12.00 BSC
Molded Package Length D1 12.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
Notes:

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

Chamfers at corners are optional; size may vary.

2.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-092B
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ADxCHS123 (ADCx Input Channel 1, 2, 3 Select) ... 246
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DMAXCNT (DMA Channel x Transfer Count)....

DMAXCON (DMA Channel x Control)..........c.ccceeueeee 137
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I2CxCON (12Cx Control)
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INTCONZ2 (Interrupt Control 2) ........cccceeeveeneene .
INTTREG Interrupt Control and Status Register ...... 132
IPCO (Interrupt Priority Control 0)
IPC1 (Interrupt Priority Control 1)
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IPC12 (Interrupt Priority Control 12)
IPC13 (Interrupt Priority Control 13)
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IPC6 (Interrupt Priority Control 6)............cccocevvueenee.
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