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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor dsPIC

Core Size 16-Bit

Speed 40 MIPs

Connectivity I²C, IrDA, LINbus, SPI, UART/USART

Peripherals Brown-out Detect/Reset, QEI, POR, PWM, WDT

Number of I/O 58

Program Memory Size 32KB (32K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 4K x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 3.6V

Data Converters A/D 16x10b; D/A 1x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 64-TQFP

Supplier Device Package 64-TQFP (10x10)
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N
Bit 3 Bit 2 Bit 1 Bit 0

All 
Resets

INT RERR STKERR OSCFAIL — 0000

INT T3EP INT2EP INT1EP INT0EP 0000

IFS T1IF OC1IF IC1IF INT0IF 0000

IFS NIF AC1IF MI2C1IF SI2C1IF 0000

IFS — — SPI2IF SPI2EIF 0000

IFS — MI2C2IF SI2C2IF — 0000

IFS — U2EIF U1EIF — 0000

IFS — — — — 0000

IFS M6IF PWM5IF PWM4IF PWM3IF 0000

IFS CP5IF ADCP4IF ADCP3IF ADCP2IF 0000

IEC T1IE OC1IE IC1IE INT0IE 0000

IEC NIE AC1IE MI2C1IE SI2C1IE 0000

IEC — — SPI2IE SPI2EIE 0000

IEC — MI2C2IE SI2C2IE — 0000

IEC — U2EIE U1EIE — 0000

IEC — — — — 0000

IEC M6IE PWM5IE PWM4IE PWM3IE 0000

IEC CP5IE ADCP4IE ADCP3IE ADCP2IE 0000

IPC — INT0IP2 INT0IP1 INT0IP0 4444

IPC — — — — 4440

IPC — T3IP2 T3IP1 T3IP0 4444

IPC — U1TXIP2 U1TXIP1 U1TXIP0 0044

IPC — SI2C1IP2 SI2C1IP1 SI2C1IP0 4444

IPC — INT1IP2 INT1IP1 INT1IP0 0004

IPC — — — — 4440

IPC — T5IP2 T5IP1 T5IP0 4444

IPC — SPI2EIP2 SPI2EIP1 SPI2EIP0 0044

IPC — — — — 0440

IPC — — — — 0440

IPC — — — — 0440

IPC — — — — 0440

IPC — — — — 0440

IPC — — — — 4040

IPC — — — — 0040

Leg
BLE 4-10: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS606 DEVICES

File 
ame

SFR 
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

CON1 0080 NSTDIS OVAERR OVBERR COVAERR COVBERR OVATE OVBTE COVTE SFTACERR DIV0ERR — MATHERR ADD

CON2 0082 ALTIVT DISI — — — — — — — — — INT4EP IN

0 0084 — — ADIF U1TXIF U1RXIF SPI1IF SPI1EIF T3IF T2IF OC2IF IC2IF —

1 0086 U2TXIF U2RXIF INT2IF T5IF T4IF OC4IF OC3IF — — — — INT1IF C

2 0088 — — — — — — — — — IC4IF IC3IF —

3 008A — — — — — QEI1IF PSEMIF — — INT4IF INT3IF —

4 008C — — — — QEI2IF — PSESMIF — — — — —

5 008E PWM2IF PWM1IF ADCP12IF — — — — — — — — —

6 0090 ADCP1IF ADCP0IF — — — — AC4IF AC3IF AC2IF — — — PW

7 0092 — — — — — — — — — — ADCP7IF ADCP6IF AD

0 0094 — — ADIE U1TXIE U1RXIE SPI1IE SPI1EIE T3IE T2IE OC2IE IC2IE —

1 0096 U2TXIE U2RXIE INT2IE T5IE T4IE OC4IE OC3IE — — — — INT1IE C

2 0098 — — — — — — — — — IC4IE IC3IE —

3 009A — — — — — QEI1IE PSEMIE — — INT4IE INT3IE —

4 009C — — — — QEI2IE — PSESMIE — — — — —

5 009E PWM2IE PWM1IE ADCP12IE — — — — — — — — —

6 00A0 ADCP1IE ADCP0IE — — — — AC4IE AC3IE AC2IE — — — PW

7 00A2 — — — — — — — — — — ADCP7IE ADCP6IE AD

0 00A4 — T1IP2 T1IP1 T1IP0 — OC1IP2 OC1IP1 OC1IP0 — IC1IP2 IC1IP1 IC1IP0

1 00A6 — T2IP2 T2IP1 T2IP0 — OC2IP2 OC2IP1 OC2IP0 — IC2IP2 IC2IP1 IC2IP0

2 00A8 — U1RXIP2 U1RXIP1 U1RXIP0 — SPI1IP2 SPI1IP1 SPI1IP0 — SPI1EIP2 SPI1EIP1 SPI1EIP0

3 00AA — — — — — — — — — ADIP2 ADIP1 ADIP0

4 00AC — CNIP2 CNIP1 CNIP0 — AC1IP2 AC1IP1 AC1IP0 — MI2C1IP2 MI2C1IP1 MI2C1IP0

5 00AE — — — — — — — — — — — —

6 00B0 — T4IP2 T4IP1 T4IP0 — OC4IP2 OC4IP1 OC4IP0 — OC3IP2 OC3IP1 OC3IP0

7 00B2 — U2TXIP2 U2TXIP1 U2TXIP0 — U2RXIP2 U2RXIP1 U2RXIP0 — INT2IP2 INT2IP1 INT2IP0

8 00B4 — — — — — — — — — SPI2IP2 SPI2IP1 SPI2IP0

9 00B6 — — — — — IC4IP2 IC4IP1 IC4IP0 — IC3IP2 IC3IP1 IC3IP0

12 00BC — — — — — MI2C2IP2 MI2C2IP1 MI2C2IP0 — SI2C2IP2 SI2C2IP1 SI2C2IP0

13 00BE — — — — — INT4IP2 INT4IP1 INT4IP0 — INT3IP2 INT3IP1 INT3IP0

14 00C0 — — — — — QEI1IP2 QEI1IP1 QEI1IP0 — PSEMIP2 PSEMIP1 PSEMIP0

16 00C4 — — — — — U2EIP2 U2EIP1 U2EIP0 — U1EIP2 U1EIP1 U1EIP0

18 00C8 — QEI2IP2 QEI2IP1 QEI2IP0 — — — — — PSESMIP2 PSESMIP1 PSESMIP0

21 00CE — — — — — — — — — ADCP12IP2 ADCP12IP1 ADCP12IP0

end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

PT VTPS3 SEVTPS2 SEVTPS1 SEVTPS0 0000

PT — PCLKDIV<2:0> 0000

PT FFF8

SE — — — 0000

MD 0000

ST VTPS3 SEVTPS2 SEVTPS1 SEVTPS0 0000

ST — PCLKDIV<2:0> 0000

ST FFF8

SS — — — 0000

CH OPCLK0 — — — 0000

Le

TA

t 3 Bit 2 Bit 1 Bit 0
All 

Resets

PW BS CAM XPRES IUE 0000

IOC AT1 CLDAT0 SWAP OSYNC 0000

FC RC0 FLTPOL FLTMOD1 FLTMOD0 0000

PD 0000

PH 0000

DT 0000

ALT 0000

SD 0000

SP 0000

TR — — — 0000

TR TRT3 TRGSTRT2 TRGSTRT1 TRGSTRT0 0000

ST — — — 0000

PW — — — 0000

LEB HH BPHL BPLH BPLL 0000

LEB — — — 0000

AU SEL1 CHOPSEL0 CHOPHEN CHOPLEN 0000

Leg
BLE 4-16: HIGH-SPEED PWM REGISTER MAP

File 
Name

SFR 
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

CON 0400 PTEN — PTSIDL SESTAT SEIEN EIPU SYNCPOL SYNCOEN SYNCEN SYNCSRC2 SYNCSRC1 SYNCSRC0 SE

CON2 0402 — — — — — — — — — — — —

PER 0404 PTPER<15:0>

VTCMP 0406 SEVTCMP<12:0>

C 040A MDC<15:0>

CON 040E — — — SESTAT SEIEN EIPU SYNCPOL SYNCOEN SYNCEN SYNCSRC2 SYNCSRC1 SYNCSRC0 SE

CON2 0410 — — — — — — — — — — — —

PER 0412 STPER<15:0>

EVTCMP 0414 SSEVTCMP<15:3>

OP 041A CHPCLKEN — — — — — CHOPCLK6 CHOPCLK5 CHOPCLK4 CHOPCLK3 CHOPCLK2 CHOPCLK1 CH

gend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

BLE 4-17: HIGH-SPEED PWM GENERATOR 1 REGISTER MAP

File 
Name

SFR 
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 Bi

MCON1 0420 FLTSTAT CLSTAT TRGSTAT FLTIEN CLIEN TRGIEN ITB MDCS DTC1 DTC0 DTCP — MT

ON1 0422 PENH PENL POLH POLL PMOD1 PMOD0 OVRENH OVRENL OVRDAT1 OVRDAT0 FLTDAT1 FLTDAT0 CLD

LCON1 0424 IFLTMOD CLSRC4 CLSRC3 CLSRC2 CLSRC1 CLSRC0 CLPOL CLMOD FLTSRC4 FLTSRC3 FLTSRC2 FLTSRC1 FLTS

C1 0426 PDC1<15:0>

ASE1 0428 PHASE1<15:0>

R1 042A — — DTR1<13:0>

DTR1 042C — — ALTDTR1<13:0>

C1 042E SDC1<15:0>

HASE1 0430 SPHASE1<15:0>

IG1 0432 TRGCMP<12:0>

GCON1 0434 TRGDIV3 TRGDIV2 TRGDIV1 TRGDIV0 — — — — DTM — TRGSTRT5 TRGSTRT4 TRGS

RIG1 0436 STRGCMP<12:0>

MCAP1 0438 PWMCAP<12:0>

CON1 043A PHR PHF PLR PLF FLTLEBEN CLLEBEN — — — — BCH BCL BP

DLY1 043C — — — — LEB<8:0>

XCON1 043E HRPDIS HRDDIS — — BLANKSEL3 BLANKSEL2 BLANKSEL1 BLANKSEL0 — — CHOPSEL3 CHOPSEL2 CHOP

end: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

PW MTBS CAM XPRES IUE 0000

IOC LDAT1 CLDAT0 SWAP OSYNC 0000

FC LTSRC0 FLTPOL FLTMOD1 FLTMOD0 0000

PD 0000

PH 0000

DT 0000

AL 0000

SD 0000

SP 0000

TR — — — 0000

TR GSTRT3 TRGSTRT2 TRGSTRT1 TRGSTRT0 0000

ST — — — 0000

PW — — — 0000

LE BPHH BPHL BPLH BPLL 0000

LE — — — 0000

AU OPSEL1 CHOPSEL0 CHOPHEN CHOPLEN 0000

Le
BLE 4-19: HIGH-SPEED PWM GENERATOR 3 REGISTER MAP

File 
Name

SFR 
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

MCON3 0460 FLTSTAT CLSTAT TRGSTAT FLTIEN CLIEN TRGIEN ITB MDCS DTC1 DTC0 DTCP —

ON3 0462 PENH PENL POLH POLL PMOD1 PMOD0 OVRENH OVRENL OVRDAT1 OVRDAT0 FLTDAT1 FLTDAT0 C

LCON3 0464 IFLTMOD CLSRC4 CLSRC3 CLSRC2 CLSRC1 CLSRC0 CLPOL CLMOD FLTSRC4 FLTSRC3 FLTSRC2 FLTSRC1 F

C3 0466 PDC3<15:0>

ASE3 0468 PHASE3<15:0>

R3 046C — — DTR3<13:0>

TDTR3 046C — — ALTDTR3<13:0>

C3 046E SDC3<15:0>

HASE3 0470 SPHASE3<15:0>

IG3 0472 TRGCMP<12:0>

GCON3 0474 TRGDIV3 TRGDIV2 TRGDIV1 TRGDIV0 — — — — DTM — TRGSTRT5 TRGSTRT4 TR

RIG3 0476 STRGCMP<12:0>

MCAP3 0478 PWMCAP<12:0>

BCON3 047A PHR PHF PLR PLF FLTLEBEN CLLEBEN — — — — BCH BCL

BDLY3 047C — — — — LEB<8:0>

XCON3 047E HRPDIS HRDDIS — — BLANKSEL3 BLANKSEL2 BLANKSEL1 BLANKSEL0 — — CHOPSEL3 CHOPSEL2 CH

gend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

D SPI1MD — C1MD ADCMD 0000

OC4MD OC3MD OC2MD OC1MD 0000

— — I2C2MD — 0000

REFOMD — — — 0000

— — — — 0000

— — — — 0000

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

D SPI1MD — — ADCMD 0000

OC4MD OC3MD OC2MD OC1MD 0000

— — I2C2MD — 0000

REFOMD — — — 0000

— — — — 0000

— — — — 0000

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

SPI1MD — — ADCMD 0000

OC4MD OC3MD OC2MD OC1MD 0000

— — I2C2MD — 0000

REFOMD — — — 0000

— — — — 0000
TABLE 4-63: PMD REGISTER MAP FOR dsPIC33FJ64GS606 DEVICES

TABLE 4-64: PMD REGISTER MAP FOR dsPIC33FJ32GS606 DEVICES

TABLE 4-65: PMD REGISTER MAP FOR dsPIC33FJ32GS406 AND dsPIC33FJ64GS406 DEVICES

File 
Name

SFR 
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

PMD1 0770 T5MD T4MD T3MD T2MD T1MD QEI1MD PWMMD — I2C1MD U2MD U1MD SPI2M

PMD2 0772 — — — — IC4MD IC3MD IC2MD IC1MD — — — —

PMD3 0774 — — — — — CMPMD — — — — QEI2MD —

PMD4 0776 — — — — — — — — — — — —

PMD6 077A — — PWM6MD PWM5MD PWM4MD PWM3MD PWM2MD PWM1MD — — — —

PMD7 077C — — — — CMP4MD CMP3MD CMP2MD CMP1MD — — — —

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

File 
Name

SFR 
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

PMD1 0770 T5MD T4MD T3MD T2MD T1MD QEI1MD PWMMD — I2C1MD U2MD U1MD SPI2M

PMD2 0772 — — — — IC4MD IC3MD IC2MD IC1MD — — — —

PMD3 0774 — — — — — CMPMD — — — — QEI2MD —

PMD4 0776 — — — — — — — — — — — —

PMD6 077A — — PWM6MD PWM5MD PWM4MD PWM3MD PWM2MD PWM1MD — — — —

PMD7 077C — — — — CMP4MD CMP3MD CMP2MD CMP1MD — — — —

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

File 
Name

SFR 
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

PMD1 0770 T5MD T4MD T3MD T2MD T1MD QEI1MD PWMMD — I2C1MD U2MD U1MD SPI2MD

PMD2 0772 — — — — IC4MD IC3MD IC2MD IC1MD — — — —

PMD3 0774 — — — — — — — — — — QEI2MD —

PMD4 0776 — — — — — — — — — — — —

PMD6 077A — — PWM6MD PWM5MD PWM4MD PWM3MD PWM2MD PWM1MD — — — —

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
REGISTER 7-4: INTCON2: INTERRUPT CONTROL REGISTER 2

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

ALTIVT DISI — — — — — —

bit 15 bit 8

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

— — — INT4EP INT3EP INT2EP INT1EP INT0EP

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 ALTIVT: Enable Alternate Interrupt Vector Table bit

1 = Uses Alternate Interrupt Vector Table
0 = Uses standard (default) Interrupt Vector Table

bit 14 DISI: DISI Instruction Status bit

1 = DISI instruction is active
0 = DISI instruction is not active

bit 13-5 Unimplemented: Read as ‘0’

bit 4 INT4EP: External Interrupt 4 Edge Detect Polarity Select bit

1 = Interrupt on negative edge 
0 = Interrupt on positive edge

bit 3 INT3EP: External Interrupt 3 Edge Detect Polarity Select bit

1 = Interrupt on negative edge 
0 = Interrupt on positive edge

bit 2 INT2EP: External Interrupt 2 Edge Detect Polarity Select bit

1 = Interrupt on negative edge 
0 = Interrupt on positive edge

bit 1 INT1EP: External Interrupt 1 Edge Detect Polarity Select bit

1 = Interrupt on negative edge 
0 = Interrupt on positive edge

bit 0 INT0EP: External Interrupt 0 Edge Detect Polarity Select bit

1 = Interrupt on negative edge 
0 = Interrupt on positive edge
 2009-2014 Microchip Technology Inc. DS70000591F-page 131



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
REGISTER 7-18: IEC5: INTERRUPT ENABLE CONTROL REGISTER 5

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

PWM2IE PWM1IE ADCP12IE — — — — —

bit 15 bit 8

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-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 PWM2IE: PWM2 Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 14 PWM1IE: PWM1 Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 13 ADCP12IE: ADC Pair 12 Conversion Done Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 12-0 Unimplemented: Read as ‘0’ 
 2009-2014 Microchip Technology Inc. DS70000591F-page 149



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
   

REGISTER 7-27: IPC6: INTERRUPT PRIORITY CONTROL REGISTER 6

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0

— T4IP2 T4IP1 T4IP0 — OC4IP2 OC4IP1 OC4IP0

bit 15 bit 8

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0

— OC3IP2 OC3IP1 OC3IP0 — DMA2IP2 DMA2IP1 DMA2IP0

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 14-12 T4IP<2:0>: Timer4 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 11 Unimplemented: Read as ‘0’

bit 10-8 OC4IP<2:0>: Output Compare Channel 4 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 7 Unimplemented: Read as ‘0’

bit 6-4 OC3IP<2:0>: Output Compare Channel 3 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is Priority 1
000 = Interrupt source is disabled

bit 3 Unimplemented: Read as ‘0’

bit 2-0 DMA2IP<2:0>: DMA Channel 2 Data Transfer Complete Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
•
•
•
001 = Interrupt is Priority 1
000 = Interrupt source is disabled
DS70000591F-page 158  2009-2014 Microchip Technology Inc.



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
FIGURE 16-1: HIGH-SPEED PWMx MODULE ARCHITECTURAL DIAGRAM
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
 aa

REGISTER 16-19: IOCONx: PWM I/O CONTROL x 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

PENH PENL POLH POLL PMOD1(1) PMOD0(1) OVRENH OVRENL

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

OVRDAT1 OVRDAT0 FLTDAT1(2) FLTDAT0(2) CLDAT1(2) CLDAT0(2) SWAP OSYNC

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 PENH: PWMxH Output Pin Ownership bit

1 = PWM module controls PWMxH pin
0 = GPIO module controls PWMxH pin

bit 14 PENL: PWMxL Output Pin Ownership bit

1 = PWM module controls PWMxL pin
0 = GPIO module controls PWMxL pin

bit 13 POLH: PWMxH Output Pin Polarity bit

1 = PWMxH pin is active-low
0 = PWMxH pin is active-high

bit 12 POLL: PWMxL Output Pin Polarity bit

1 = PWMxL pin is active-low
0 = PWMxL pin is active-high

bit 11-10 PMOD<1:0>: PWM # I/O Pin Mode bits(1)

11 = PWM I/O pin pair is in the True Independent Output mode
10 = PWM I/O pin pair is in the Push-Pull Output mode
01 = PWM I/O pin pair is in the Redundant Output mode
00 = PWM I/O pin pair is in the Complementary Output mode

bit 9 OVRENH: Override Enable for PWMxH Pin bit

1 = OVRDAT<1> provides data for output on PWMxH pin
0 = PWM generator provides data for output on PWMxH pin

bit 8 OVRENL: Override Enable for PWMxL Pin bit

1 = OVRDAT<0> provides data for output on PWMxL pin
0 = PWM generator provides data for output on PWMxL pin

bit 7-6 OVRDAT<1:0>: Data for PWMxH, PWMxL Pins if Override is Enabled bits

If OVERENH = 1, OVRDAT<1> provides data for PWMxH
If OVERENL = 1, OVRDAT<0> provides data for PWMxL

bit 5-4 FLTDAT<1:0>: State for PWMxH and PWMxL Pins if FLTMOD is Enabled bits(2)

IFLTMOD (FCLCONx<15>) = 0: Normal Fault mode:
If Fault is active, then FLTDAT<1> provides the state for PWMxH.
If Fault is active, then FLTDAT<0> provides the state for PWMxL.

IFLTMOD (FCLCONx<15>) = 1: Independent Fault mode:
If current-limit is active, then FLTDAT<1> provides the state for PWMxH.
If Fault is active, then FLTDAT<0> provides the state for PWMxL.

Note 1: These bits should not be changed after the PWM module is enabled (PTEN = 1).

2: State represents the active/inactive state of the PWM depending on the POLH and POLL bit settings.
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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 is set or clear when Start, Repeated Start or Stop is detected.

bit 2 R_W: Read/Write Information bit (when operating as I2C slave)

1 = Read – indicates data transfer is output from slave
0 = Write – indicates data transfer is input to slave
Hardware is set or clear after reception of an I2C device address byte.

bit 1 RBF: Receive Buffer Full Status bit 

1 = Receive is complete, I2CxRCV is full
0 = Receive is not complete, I2CxRCV is empty
Hardware is set when I2CxRCV is written with a received byte. Hardware is clear when software reads
I2CxRCV.

bit 0 TBF: Transmit Buffer Full Status bit

1 = Transmit in progress, I2CxTRN is full
0 = Transmit is complete, I2CxTRN is empty
Hardware is set when software writes to I2CxTRN. Hardware is clear at completion of the data transmission.

REGISTER 19-2: I2CxSTAT: I2Cx STATUS REGISTER (CONTINUED)
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REGISTER 21-10: CxCFG2: ECANx 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 SEG2PH0

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 SEG1PH0 PRSEG2 PRSEG1 PRSEG0

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 WAKFIL: Select ECAN Bus Line Filter for Wake-up bit

1 = Uses ECAN bus line filter for wake-up
0 = ECAN bus line filter is not used for wake-up

bit 13-11 Unimplemented: Read as ‘0’

bit 10-8 SEG2PH<2:0>: Phase Segment 2 bits

111 = Length is 8 x TQ 
•
•
•
000 = Length is 1 x TQ

bit 7 SEG2PHTS: Phase Segment 2 Time Select bit

1 = Freely programmable
0 = Maximum of SEG1PHx bits or Information Processing Time (IPT), whichever is greater

bit 6 SAM: Sample of the ECAN Bus Line bit

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

bit 5-3 SEG1PH<2:0>: Phase Segment 1 bits

111 = Length is 8 x TQ 
•
•
•
000 = Length is 1 x TQ

bit 2-0 PRSEG<2:0>: Propagation Time Segment bits

111 = Length is 8 x TQ

•
•
•
000 = Length is 1 x TQ
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BUFFER 21-3: ECANx MESSAGE BUFFER WORD 2

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

EID5 EID4 EID3 EID2 EID1 EID0 RTR RB1

bit 15 bit 8

U-x U-x U-x R/W-x R/W-x R/W-x R/W-x R/W-x

— — — RB0 DLC3 DLC2 DLC1 DLC0

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 EID<5:0>: Extended Identifier bits

bit 9 RTR: Remote Transmission Request bit 

1 = Message will request remote transmission 
0 = Normal message

bit 8 RB1: Reserved Bit 1

User must set this bit to ‘0’ per ECAN™ protocol.

bit 7-5 Unimplemented: Read as ‘0’

bit 4 RB0: Reserved Bit 0

User must set this bit to ‘0’ per ECAN protocol.

bit 3-0 DLC<3:0>: Data Length Code bits

BUFFER 21-4: ECANx MESSAGE BUFFER WORD 3

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

Byte 1

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

Byte 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 15-8 Byte 1<15:8>: ECANx Message Byte 1

bit 7-0 Byte 0<7:0>: ECANx Message Byte 0
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REGISTER 22-8: ADCPC2: ADC CONVERT PAIR CONTROL REGISTER 2

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

IRQEN5 PEND5 SWTRG5 TRGSRC54 TRGSRC53 TRGSRC52 TRGSRC51 TRGSRC50

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

IRQEN4 PEND4 SWTRG4 TRGSRC44 TRGSRC43 TRGSRC42 TRGSRC41 TRGSRC40

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 IRQEN5: Interrupt Request Enable 5 bit

1 = Enables IRQ generation when requested conversion of Channels AN11 and AN10 is completed
0 = IRQ is not generated

bit 14 PEND5: Pending Conversion Status 5 bit 

1 = Conversion of Channels AN11 and AN10 is pending; set when selected trigger is asserted
0 = Conversion is complete

bit 13 SWTRG5: Software Trigger 5 bit

1 = Starts conversion of AN11 and AN10 (if selected by the TRGSRCx<4:0> bits)(1)

This bit is automatically cleared by hardware when the PEND5 bit is set.
0 = Conversion has not started

Note 1: The trigger source must be set as an individual software trigger prior to setting this bit to ‘1’. If other 
conversions are in progress, the conversion is performed when the conversion resources are available.
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REGISTER 23-2: CMPDACx: COMPARATOR DAC CONTROL x REGISTER

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

— — — — — — CMREF<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

CMREF<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 CMREF<9:0>: Comparator Reference Voltage Select bits

1111111111 = (CMREF * INTREF/1024) or (CMREF * (AVDD/2)/1024) volts depending on the
RANGE bit or (CMREF * EXTREF/1024) if EXTREF is set

•
•
•
0000000000 = 0.0 volts
DS70000591F-page 348  2009-2014 Microchip Technology Inc.



dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
24.0 SPECIAL FEATURES

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices include
several features intended to maximize application
flexibility and reliability, and minimize cost through
elimination of external components. These are:

• Flexible Configuration

• Watchdog Timer (WDT)

• Code Protection and CodeGuard™ Security

• JTAG Boundary Scan Interface

• In-Circuit Serial Programming™ (ICSP™)

• In-Circuit Emulation

• Brown-out Reset (BOR)

24.1 Configuration Bits

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices provide
non-volatile memory implementations for device
Configuration bits. Refer to “Device Configuration”
(DS70194) in the “dsPIC33/PIC24 Family Reference
Manual” for more information on this implementation.

The Configuration bits can be programmed (read
as ‘0’), or left unprogrammed (read as ‘1’), to select
various device configurations. These bits are mapped
starting at program memory location 0xF80000. 

The individual Configuration bit descriptions for the
Configuration registers are shown in Table 24-2.

Note that address, 0xF80000, is beyond the user pro-
gram memory space. It belongs to the configuration
memory space (0x800000-0xFFFFFF), which can only
be accessed using Table Reads and Table Writes.

To prevent inadvertent configuration changes during
code execution, all programmable Configuration bits
are write-once. After a bit is initially programmed during
a power cycle, it cannot be written again. Changing a
device configuration requires that power to the device
be cycled.

The device Configuration register map is shown in
Table 24-1.

 

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
devices. It is not intended to be a compre-
hensive reference source. To complement
the information in this data sheet, refer to
the “dsPIC33/PIC24 Family Reference
Manual”. Please see the Microchip web
site (www.microchip.com) for the latest
“dsPIC33/PIC24 Family Reference Man-
ual” sections. The information in this
data sheet supersedes the information
in the FRM.

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.

TABLE 24-1: DEVICE CONFIGURATION REGISTER MAP

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0xF80000 FBS — — — — BSS<2:0> BWRP

0xF80002 RESERVED — — — — — — — —

0xF80004 FGS — — — — — GSS<1:0> GWRP

0xF80006 FOSCSEL IESO — — — FNOSC<2:0>

0xF80008 FOSC FCKSM<1:0> — — — OSCIOFNC POSCMD<1:0>

0xF8000A FWDT FWDTEN WINDIS — WDTPRE WDTPOST<3:0>

0xF8000C FPOR — ALTQIO ALTSS1 — — FPWRT<2:0>

0xF8000E FICD Reserved(1) Reserved(1) JTAGEN — — — ICS<1:0>

0xF80010 FCMP — — CMPPOL1(2) HYST1<1:0>(2) CMPPOL0(2) HYST0<1:0>(2)

Legend: — = unimplemented bit, read as ‘0’.

Note 1: These bits are reserved for use by development tools and must be programmed as ‘1’.

2: These bits are reserved on dsPIC33FJXXXGS406 devices and always read as ‘1’.
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TABLE 24-2: dsPIC33F CONFIGURATION BITS DESCRIPTION

Bit Field Register RTSP Effect Description

BWRP FBS Immediate Boot Segment Program Flash Write Protection bit

1 = Boot segment can be written
0 = Boot segment is write-protected

BSS<2:0> FBS Immediate Boot Segment Program Flash Code Protection Size bits

X11 = No boot program Flash segment

Boot Space is 256 Instruction Words (except interrupt vectors):
110 = Standard security; boot program Flash segment ends at 

0x0003FE
010 = High security; boot program Flash segment ends at 

0x0003FE

Boot Space is 768 Instruction Words (except interrupt vectors):
101 = Standard security; boot program Flash segment ends at 

0x0007FE
001 = High security; boot program Flash segment ends at 

0x0007FE

Boot Space is 1792 Instruction Words (except interrupt vectors):
100 = Standard security; boot program Flash segment ends at 

0x000FFE
000 = High security; boot program Flash segment ends at 

0x000FFE

GSS<1:0> FGS Immediate General Segment Code-Protect bits

11 = User program memory is not code-protected
10 = Standard security
0x = High security

GWRP FGS Immediate General Segment Write-Protect bit

1 = User program memory is not write-protected
0 = User program memory is write-protected

IESO FOSCSEL Immediate Two-Speed Oscillator Start-up Enable bit

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

0 = Start-up device with user selected oscillator source

FNOSC<2:0> FOSCSEL If clock switch 
is enabled, 
RTSP effect 

is on any 
device Reset; 

otherwise, 
immediate

Initial Oscillator Source Selection bits

111 = Internal Fast RC (FRC) Oscillator with Postscaler
110 = Internal Fast RC (FRC) Oscillator with Divide-by-16
101 = LPRC Oscillator
100 = Secondary (LP) Oscillator
011 = Primary (XT, HS, EC) Oscillator with PLL
010 = Primary (XT, HS, EC) Oscillator
001 = Internal Fast RC (FRC) Oscillator with PLL
000 = FRC Oscillator

FCKSM<1:0> FOSC Immediate Clock Switching Mode bits

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

OSCIOFNC FOSC Immediate OSC2 Pin Function bit (except in XT and HS modes)

1 = OSC2 is the clock output
0 = OSC2 is the general purpose digital I/O pin

POSCMD<1:0> FOSC Immediate Primary Oscillator Mode Select bits

11 = Primary Oscillator is disabled
10 = HS Crystal Oscillator mode
01 = XT Crystal Oscillator mode
00 = EC (External Clock) mode
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29 DIV DIV.S Wm,Wn Signed 16/16-Bit Integer Divide 1 18 N,Z,C,OV

DIV.SD Wm,Wn Signed 32/16-Bit Integer Divide 1 18 N,Z,C,OV

DIV.U Wm,Wn Unsigned 16/16-Bit Integer Divide 1 18 N,Z,C,OV

DIV.UD Wm,Wn Unsigned 32/16-Bit Integer Divide 1 18 N,Z,C,OV

30 DIVF DIVF    Wm,Wn Signed 16/16-Bit Fractional Divide 1 18 N,Z,C,OV

31 DO DO #lit14,Expr Do code to PC + Expr, lit14 + 1 times 2 2 None

DO Wn,Expr Do code to PC + Expr, (Wn) + 1 times 2 2 None

32 ED ED Wm*Wm,Acc,Wx,Wy,Wxd Euclidean Distance (no accumulate) 1 1 OA,OB,OAB,
SA,SB,SAB

33 EDAC EDAC Wm*Wm,Acc,Wx,Wy,Wxd Euclidean Distance 1 1 OA,OB,OAB,
SA,SB,SAB

34 EXCH EXCH Wns,Wnd Swap Wns with Wnd 1 1 None

35 FBCL FBCL Ws,Wnd Find Bit Change from Left (MSb) Side 1 1 C

36 FF1L FF1L Ws,Wnd Find First One from Left (MSb) Side 1 1 C

37 FF1R FF1R Ws,Wnd Find First One from Right (LSb) Side 1 1 C

38 GOTO GOTO Expr Go to Address 2 2 None

GOTO Wn Go to Indirect 1 2 None

39 INC INC f f = f + 1 1 1 C,DC,N,OV,Z

INC f,WREG WREG = f + 1 1 1 C,DC,N,OV,Z

INC Ws,Wd Wd = Ws + 1 1 1 C,DC,N,OV,Z

40 INC2 INC2 f f = f + 2 1 1 C,DC,N,OV,Z

INC2 f,WREG WREG = f + 2 1 1 C,DC,N,OV,Z

INC2 Ws,Wd Wd = Ws + 2 1 1 C,DC,N,OV,Z

41 IOR IOR f f = f .IOR. WREG 1 1 N,Z

IOR f,WREG WREG = f .IOR. WREG 1 1 N,Z

IOR #lit10,Wn Wd = lit10 .IOR. Wd 1 1 N,Z

IOR Wb,Ws,Wd Wd = Wb .IOR. Ws 1 1 N,Z

IOR Wb,#lit5,Wd Wd = Wb .IOR. lit5 1 1 N,Z

42 LAC LAC Wso,#Slit4,Acc Load Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

43 LNK LNK #lit14 Link Frame Pointer 1 1 None

44 LSR LSR f f = Logical Right Shift f 1 1 C,N,OV,Z

LSR f,WREG WREG = Logical Right Shift f 1 1 C,N,OV,Z

LSR Ws,Wd Wd = Logical Right Shift Ws 1 1 C,N,OV,Z

LSR Wb,Wns,Wnd Wnd = Logical Right Shift Wb by Wns 1 1 N,Z

LSR Wb,#lit5,Wnd Wnd = Logical Right Shift Wb by lit5 1 1 N,Z

45 MAC MAC Wm*Wn,Acc,Wx,Wxd,Wy,Wyd
,
AWB

Multiply and Accumulate 1 1 OA,OB,OAB,
SA,SB,SAB

MAC Wm*Wm,Acc,Wx,Wxd,Wy,Wyd Square and Accumulate 1 1 OA,OB,OAB,
SA,SB,SAB

46 MOV MOV f,Wn Move f to Wn 1 1 None

MOV f Move f to f 1 1 N,Z

MOV f,WREG Move f to WREG 1 1 None

MOV #lit16,Wn Move 16-Bit Literal to Wn 1 1 None

MOV.b #lit8,Wn Move 8-Bit Literal to Wn 1 1 None

MOV Wn,f Move Wn to f 1 1 None

MOV Wso,Wdo Move Ws to Wd 1 1 None

MOV WREG,f Move WREG to f 1 1 None

MOV.D        Wns,Wd Move Double from W(ns):W(ns + 1) to Wd 1 2 None

MOV.D        Ws,Wnd Move Double from Ws to W(nd + 1):W(nd) 1 2 None

47 MOVSAC MOVSAC Acc,Wx,Wxd,Wy,Wyd,AWB Prefetch and Store Accumulator 1 1 None

TABLE 25-2: INSTRUCTION SET OVERVIEW (CONTINUED)   

Base
Instr

#

Assembly
Mnemonic

Assembly Syntax Description
# of 

Words
# of 

Cycles
Status Flags 

Affected
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FIGURE 27-3: I/O TIMING CHARACTERISTICS   

Note: Refer to Figure 27-1 for load conditions.

I/O Pin
(Input)

I/O Pin
(Output)

DI35

Old Value New Value

DI40

DO31
DO32

TABLE 27-21: I/O TIMING REQUIREMENTS 

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

Param
No.

Symbol Characteristic Min Typ(1) Max Units Conditions

DO31 TIOR Port Output Rise Time

4x Source Driver Pins – RA0-RA7, 
RA14, RA15, RB0-RB15, RC1-RC4, 
RC12-RC14, RD0-RD2, RD8-RD12, 
RD14, RD15, RE8, RE9, RF0-RF8, 
RF12, RF13, RG0-RG3, RG6-RG9, 
RG14, RG15 

— 10 25 ns Refer to Figure 27-1 
for test conditions

8x Source Driver Pins – RC15 — 8 20 ns

16x Source Driver Pins – RE0-RE7, 
RG12, RG13 

— 6 15 ns

DO32 TIOF Port Output Fall Time

4x Source Driver Pins – RA0-RA7, 
RA14, RA15, RB0-RB15, RC1-RC4, 
RC12-RC14, RD0-RD2, RD8-RD12, 
RD14, RD15, RE8, RE9, RF0-RF8, 
RF12, RF13, RG0-RG3, RG6-RG9, 
RG14, RG15 

— 10 25 ns Refer to Figure 27-1 
for test conditions

8x Source Driver Pins – RC15 — 8 20 ns

16x Source Driver Pins – RE0-RE7, 
RG12, RG13 

— 6 15 ns

DI35 TINP INTx Pin High or Low Time (input) 20 — — ns

DI40 TRBP CNx High or Low Time (input) 2 — — TCY

Note 1: Data in “Typ” column is at 3.3V, +25°C unless otherwise stated.
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TABLE 27-37: SPIx SLAVE MODE (FULL-DUPLEX, CKE = 0, CKP = 0, SMP = 0) TIMING 
REQUIREMENTS

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

Param
No.

Symbol Characteristic(1) Min Typ(2) Max Units Conditions

SP70 TscP Maximum SCKx Input Frequency — — 11 MHz See Note 3

SP72 TscF SCKx Input Fall Time — — — ns See Parameter DO32 
and Note 4

SP73 TscR SCKx Input Rise Time — — — ns See Parameter DO31 
and Note 4

SP30 TdoF SDOx Data Output Fall Time — — — ns See Parameter DO32 
and Note 4

SP31 TdoR SDOx Data Output Rise Time — — — ns See Parameter DO31 
and Note 4

SP35 TscH2doV,
TscL2doV

SDOx Data Output Valid after
SCKx Edge

— 6 20 ns

SP36 TdoV2scH, 
TdoV2scL

SDOx Data Output Setup to
First SCKx Edge

30 — — ns

SP40 TdiV2scH, 
TdiV2scL

Setup Time of SDIx Data Input
to SCKx Edge

30 — — ns

SP41 TscH2diL, 
TscL2diL

Hold Time of SDIx Data Input
to SCKx Edge 

30 — — ns

SP50 TssL2scH, 
TssL2scL

SSx  to SCKx  or SCKx Input 120 — — ns

SP51 TssH2doZ SSx  to SDOx Output
High-Impedance

10 — 50 ns See Note 4

SP52 TscH2ssH
TscL2ssH

SSx after SCKx Edge 1.5 TCY + 40 — — ns See Note 4

Note 1: These parameters are characterized, but are not tested in manufacturing.

2: Data in “Typ” column is at 3.3V, +25°C unless otherwise stated.

3: The minimum clock period for SCKx is 91 ns. Therefore, the SCKx clock, generated by the master, must 
not violate this specification.

4: Assumes 50 pF load on all SPIx pins.
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FIGURE 27-25: QEI MODULE INDEX PULSE TIMING CHARACTERISTICS     

TABLE 27-45: QUADRATURE DECODER TIMING REQUIREMENTS

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

Param
No.

Symbol Characteristic(1) Typ(2) Max Units Conditions

TQ30 TQUL Quadrature Input Low Time 6 TCY — ns

TQ31 TQUH Quadrature Input High Time 6 TCY — ns

TQ35 TQUIN Quadrature Input Period 12 TCY — ns

TQ36 TQUP Quadrature Phase Period 3 TCY — ns

TQ40 TQUFL Filter Time to Recognize Low,
with Digital Filter

3 * N * TCY — ns N = 1, 2, 4, 16, 32, 64, 
128 and 256 (Note 3)

TQ41 TQUFH Filter Time to Recognize High,
with Digital Filter

3 * N * TCY — ns N = 1, 2, 4, 16, 32, 64, 
128 and 256 (Note 3)

Note 1: These parameters are characterized but not tested in manufacturing.

2: Data in “Typ” column is at 3.3V, +25°C unless otherwise stated.

3: N = Index Channel Digital Filter Clock Divide Select bits. Refer to “Quadrature Encoder Interface (QEI)” 
(DS70208) in the “dsPIC33/PIC24 Family Reference Manual”. 
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