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Pin Diagrams (Continued)
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

3.4 CPU Control Registers
REGISTER 3-1:  SR: CPU STATUS REGISTER

R-0 R-0 R/C-0 R/C-0 R-0 R/C-0 R-0 R/W-0
OA OB sA® s® OAB sAB(:4) DA DC
bit 15 bit 8
R/W-00) R/W-00) R/W-00) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL2® IPL1@ IPLO®@ RA N oV z C
bit 7 bit 0
Legend: C = Clearable hit
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 OA: Accumulator A Overflow Status bit

1 = Accumulator A has overflowed
0 = Accumulator A has not overflowed
bit 14 OB: Accumulator B Overflow Status bit
1 = Accumulator B has overflowed
0 = Accumulator B has not overflowed
bit 13 SA: Accumulator A Saturation ‘Sticky’ Status bit(®)
1 = Accumulator A is saturated or has been saturated at some time
0 = Accumulator A is not saturated
bit 12 SB: Accumulator B Saturation ‘Sticky’ Status bit(®)
1 = Accumulator B is saturated or has been saturated at some time
0 = Accumulator B is not saturated
bit 11 OAB: OA || OB Combined Accumulator Overflow Status bit
1 = Accumulator A or B has overflowed
0 = Neither Accumulator A or B has overflowed
bit 10 SAB: SA || SB Combined Accumulator ‘Sticky’ Status bit(14)
1 = Accumulator A or B is saturated or has been saturated at some time in the past
0 = Neither Accumulator A or B is saturated
bit 9 DA: DOLoop Active bit
1 = DOloop in progress
0 = DOloop not in progress
bit 8 DC: MCU ALU Half Carry/Borrow bit

1 = Acarry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized data)
of the result occurred

0 = No carry-out from the 4th low-order bit (for byte-sized data) or 8th low-order bit (for word-sized
data) of the result occurred

Note 1: This bit can be read or cleared (not set).

2:  The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority
Level (IPL). The value in parentheses indicates the IPL if IPL<3> = 1. User interrupts are disabled when
IPL<3>=1.

3:  The IPL<2:0> Status bits are read-only when NSTDIS =1 (INTCON1<15>).
4: Clearing this bit will clear SA and SB.
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REGISTER 3-2: CORCON: CORE CONTROL REGISTER

u-0 U-0 u-0 R/W-0 R/W-0 R-0 R-0 R-0
— | — | — ] wus [ eot™W | b2 | b1 | DLO
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R/W-0 R/W-0 R/W-0
SATA. | satB | satbw | AccsaT | p3® | psv. [ RND | IF
bit 7 bit 0
Legend: C = Clearable hit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12 US: DSP Multiply Unsigned/Signed Control bit

1 = DSP engine multiplies are unsigned
0 = DSP engine multiplies are signed

bit 11 EDT: Early DO Loop Termination Control bit(D)
1 = Terminates executing DOloop at the end of the current loop iteration
0 = No effect

bit 10-8 DL<2:0>: DOLoop Nesting Level Status bits

111 = 7 DOloops are active

001 =1 DOloop is active
000 = 0 DOloops are active

bit 7 SATA: ACCA Saturation Enable bit

1 = Accumulator A saturation is enabled
0 = Accumulator A saturation is disabled

bit 6 SATB: ACCB Saturation Enable bit

1 = Accumulator B saturation is enabled
0 = Accumulator B saturation is disabled

bit 5 SATDW: Data Space Write from DSP Engine Saturation Enable bit

1 = Data space write saturation is enabled
0 = Data space write saturation is disabled

bit 4 ACCSAT: Accumulator Saturation Mode Select bit

1 = 9.31 saturation (super saturation)
0 = 1.31 saturation (normal saturation)

bit 3 IPL3: CPU Interrupt Priority Level Status bit 3(?)

1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less

bit 2 PSV: Program Space Visibility in Data Space Enable bit

1 = Program space is visible in data space
0 = Program space is not visible in data space

bit 1 RND: Rounding Mode Select bit

1 = Biased (conventional) rounding is enabled
0 = Unbiased (convergent) rounding is enabled

bit 0 IF: Integer or Fractional Multiplier Mode Select bit

1 = Integer mode is enabled for DSP multiply operations
0 = Fractional mode is enabled for DSP multiply operations

Note 1. This bit will always read as ‘0.
2:  The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
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411 PROGRAM MEMORY

ORGANIZATION

The program memory space is organized in word-
addressable blocks. Although it is treated as 24 bits
wide, it is more appropriate to think of each address of
the program memory as a lower and upper word, with
the upper byte of the upper word being unimplemented.
The lower word always has an even address, while the
upper word has an odd address (see Figure 4-2).

Program memory addresses are always word-aligned
on the lower word and addresses are incremented or
decremented by two during the code execution. This
arrangement provides compatibility with data memory
space addressing and makes data in the program
memory space accessible.

41.2 INTERRUPT AND TRAP VECTORS

All dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices reserve the
addresses between 0x00000 and 0x000200 for hard-
coded program execution vectors. A hardware Reset
vector is provided to redirect code execution from the
default value of the PC on device Reset to the actual
start of code. A GOTOinstruction is programmed by the
user application at 0x000000, with the actual address
for the start of code at 0x000002.

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices also have
two Interrupt Vector Tables (IVT), located from
0x000004 to 0xO000FF and 0x000100 to OxO001FF.
These vector tables allow each of the device interrupt
sources to be handled by separate Interrupt Service
Routines (ISRs). A more detailed discussion of the
Interrupt Vector Tables is provided in Section 7.1
“Interrupt Vector Table”.

FIGURE 4-2: PROGRAM MEMORY ORGANIZATION

msw most significant word least significant word PC Address

Address - A ~ A ~, (Isw Address)
23 16 8 0

0x000001 00000000 0x000000
0x000003 00000000 0x000002
0x000005 00000000 0x000004
0x000007 00000000 0x000006

Y

Program Memory
‘Phantom’ Byte
(read as ‘0)

Instruction Width
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TABLE 4-1: CPU CORE REGISTER MAP (CONTINUED)

e | SR Bitas Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bits | Bit7 |Bite | Bits | Bit4 |Bit3 |Bit2|Bit1 | Bito [ AN
CORCON 0044 — — — us EDT DL2 DL1 DLO SATA | SATB | SATDW | ACCSAT | IPL3 | PSV | RND IF 0000
MODCON 0046 | XMODEN | YMODEN — — BWM3 BWM2 BWM1 BWMO YWM3|YWM2| YWM1 YWMO [XWM3|XWM2 | XWM1 | XWMO| 0000
XMODSRT | 0048 XS<15:1> 0 XXXX
XMODEND | 004A XE<15:1> 1 XXXX
YMODSRT | 004C YS<15:1> 0 XXXX
YMODEND | 004E YE<15:1> 1 XXXX
XBREV 0050 | BREN XB14 XB13 XB12 XB11 XB10 XB9 x8 | xB7 | xB6 | x5 | xB4 | xB3 | xB2 | xB1 | XxB0 | xxxx
DISICNT 0052 — — Disable Interrupts Counter Register XXXX
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.
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TABLE 4-24: HIGH-SPEED PWM GENERATOR 8 REGISTER MAP (EXCLUDES dsPIC33FJ32GS406 AND dsPIC33FJ64GS406 DEVICES)

er'f]e | Bitis | Bitaa | Bit13 | Bit12 | Bitu Bit 10 Bit9 Bit8 Bit7 | Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 BtO [ e’;'e'}ts
PWMCONS | 0500 | FLTSTAT | CLSTAT | TRGSTAT| FLTIEN | CLIEN | TRGIEN B MDCS | DTC1 | DTco | DTCP _ MTBS CAM XPRES IUE | 0000
IOCON8 | 0502| PENH | PENL | POLH | POLL | PMODL | PMODO | OVRENH | OVRENL |OVRDATL|OVRDATO| FLTDATL | FLTDATO | CLDATL | CLDATO | SWAP | OSYNC | 0000
FCLCON8 | 0504 | IFLTMOD | CLSRC4 | CLSRC3 | cLsrRc2 | cLsrci | cisrRco | clpoL | cimob |FLTSRca|FLTSRC3| FLTSRC2 | FLTSRCL | FLTSRCO | FLTPOL | FLTMODL | FLTMODO | 0000
PDC8 0506 PDC8<15:0> 0000
PHASES | 0508 PHASES<15:0> 0000
DTRS 0s0A| — _ DTR8<13:0> 0000
ALTDTR8 | 050A| — _ ALTDTR8<13:0> 0000
spcs 050E SDC8<15:0> 0000
SPHASE8 | 0510 SPHASES<15:0> 0000
TRIG8 | 0512 TRGCMP<12:0> — — — | oooo
TRGCON8 | 0514 | TRGDIV3|TRGDV2| TReDIVL[TReDMO]  — [ — | — | — | bM | — [TRGSIRTS| TRGSTRT4| TRGSTRT3| TRGSTRT2| TRGSTRTL | TRGSTRTO| 0000
STRIG8 | 0516 STRGCMP<12:0> — _ — | oooo
PWMCAPS | 0518 PWMCAP<12:0> — — — | oooo
LEBCONS |051A| PHR | PHF | PLR PF [ Fmesen [ cuesen | — | — | — | — [ B BCL | BPHH BPHL BPLH BPLL | 0000
LEBDLYS |051C| — _ _ _ LEB<8:0> — _ — | oooo
AUXCONS | 051E | HRPDIS | HRDDIS | — — [ BLanksELs|BLANKSEL2 | BLANKSELL [BLANKSELO]  — | — [ CHOPSEL3|CHOPSEL2| CHOPSELL| CHOPSELO| CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

0T9/809/909/90¥SO¥IC4EEDIASP PUe 019/809/909/90¥SOCECHEEDIASP



"oul ABojouyoa | diyooldlN #T02-600Z @

6. abed-4165000250

TABLE 4-25: HIGH-SPEED PWM GENERATOR 9 REGISTER MAP FOR dsPIC33FJ32GS610 AND dsPIC33FJ64GS610 DEVICES
er'se oo | Bits | Bit1a | Bit13 | Bit12 | Bit1l Bit 10 Bit9 Bit8 Bit7 | Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0 | e’;'éts

PWMCONS | 0520 | FLTSTAT | CLSTAT | TRGSTAT| FLTIEN | CLEN | TRGIEN B MDCS | DTCL | DTcO | DTCP — MTBS CAM | XPRES IUE | 0000
IOCON9 |0522| PENH | PENL | POLH | POLL | PMODL | PMODO | OVRENH | OVRENL |OVRDATL|OVRDATO| FLTDATL | FLTDATO | CLDATL | CLDATO | SWAP | OSYNC | 0000
FCLCON9 | 0524 | IFLTMOD | CLSRC4 | CLSRC3 | CLSRC2| CLSRCL | CLSRCO | CLPOL | CLMOD |FLTSRC4|FLTSRC3| FLTSRC2 | FLTSRCL | FLTSRCO | FLTPOL | FLTMODL | FLTMODO | 0000
PDCY 0526 PDC9<15:0> 0000
PHASE9 | 0528 PHASE9<15:0> 0000
DTR9 052 — _ DTR9<13:0> 0000
ALTDTRO |052a| — _ ALTDTR9<13:0> 0000
spcy 052E SDCO<15:0> 0000
SPHASE9 | 0530 SPHASE9<15:0> 0000
TRIGO | 0532 TRGCMP<15:0> 0000
TRGCONg | 0534 [ TRGDIV3| TReDIV2 [ TReDIVI [TRGDM|  — | — | — | — [ o | — |TRGSTRTS| TRGSTRT4| TRGSTRT3| TRGSTRT2 | TRGSTRTL| TRGSTRTO| 0000
STRIGO | 0536 STRGCMP<15:0> 0000
PWMCAP9 | 0538 PWMCAP<12:0> — _ — | oooo
LEBCON9 |053A| PHR | PHF PLR pr |Fmesen [cuesen | — | — | — | — [ B | B | eewH BPHL BPLH BPLL | 0000
LEBDLYS |o0s3c| — _ _ _ LEB<8:0> — _ — | oooo
AUXCON9 | 053E | HRPDIS | HRDDIS | — — | BLANKSEL3 | BLANKSEL2 | BLANKSELL [BLANKSELO]  — | — [ CHOPSEL3| CHOPSEL2 | CHOPSEL1 | CHOPSELO | CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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REGISTER 7-22:

IPC1: INTERRUPT PRIORITY CONTROL REGISTER 1

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0

— T2IP2 T2IP1 T2IPO — ocz2ipP2 OocC2IP1 OC2IP0
bit 15 bit 8

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0

— IC2IP2 IC2IP1 IC2IPO — DMAOIP2 DMAOIP1 DMAOIPO
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

X = Bit is unknown

bit 15
bit 14-12

bit 11
bit 10-8

bit 7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

T2IP<2:0>: Timer2 Interrupt Priority bits

111 = Interrupt is Priority 7 (highest priority interrupt)
001 = Interrupt is Priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

OC2IP<2:0>: Output Compare Channel 2 Interrupt Priority bits

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

Unimplemented: Read as ‘0’

IC2IP<2:0>: Input Capture Channel 2 Interrupt Priority bits

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

Unimplemented: Read as ‘0’

DMAOIP<2:0>: DMA Channel 0 Data Transfer Complete Interrupt Priority bits

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

© 2009-2014 Microchip Technology Inc.
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REGISTER 8-2: DMAXREQ: DMA CHANNEL x IRQ SELECT REGISTER

R/W-0 U-0 U-0 u-0 u-0 u-0 u-0 u-0
FORCE® — \ — | — | — — — —
bit 15 bit 8
u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
— | IRQSEL6® | IRQSEL5® | IRQSEL4® | IRQSEL3®? | IRQSEL2® | IRQSELL® | IRQSELO®
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 FORCE: Force DMA Transfer bit®

1 = Forces a single DMA transfer (Manual mode)
0 = Automatic DMA transfer initiation by DMA request

bit 14-7 Unimplemented: Read as ‘0’
bit 6-0 IRQSEL<6:0>: DMA Peripheral IRQ Number Select bits®)
0000000-1111111 = DMAIRQO-DMAIRQ127 are selected to be Channel DMAREQ

Note 1: The FORCE bit cannot be cleared by the user. The FORCE bit is cleared by hardware when the forced
DMA transfer is complete.

2: See Table 8-1 for a complete listing of IRQ numbers for all interrupt sources.

REGISTER 8-3: DMAXSTA: DMA CHANNEL x RAM START ADDRESS OFFSET REGISTER A

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STA<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STA<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15-0 STA<15:0>: Primary DMA RAM Start Address bits (source or destination)
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REGISTER 13-1: TxCON: TIMERx CONTROL REGISTER (x = 2, 4)

R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
TON — TSIDL — — | — | — —
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 U-0
— TGATE TCKPS1 TCKPSO0 T32 — TCS —
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 TON: Timerx On bit

When T32 =1 (in 32-Bit Timer mode):
1 = Starts 32-bit TMRX:TMRYy timer pair
0 = Stops 32-bit TMRx:TMRYy timer pair
When T32 =0 (in 16-Bit Timer mode):
1 = Starts 16-bit timer
0 = Stops 16-bit timer

bit 14 Unimplemented: Read as ‘0’

bit 13 TSIDL: Timerx Stop in Idle Mode bit

1 = Discontinues timer operation when device enters Idle mode
0 = Continues timer operation in Idle mode

bit 12-7 Unimplemented: Read as ‘0’

bit 6 TGATE: Timerx Gated Time Accumulation Enable bit
When TCS = 1:
This bit is ignored.
When TCS =0:

1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled

bit 5-4 TCKPS<1:0>: Timerx Input Clock Prescale Select bits
11 = 1:256 prescale value
10 = 1:64 prescale value
01 = 1:8 prescale value
00 =1:1 prescale value
bit 3 T32: 32-Bit Timerx Mode Select bit
1 = TMRx and TMRy form a 32-bit timer
0 = TMRx and TMRYy form a separate 16-bit timer
bit 2 Unimplemented: Read as ‘0’
bit 1 TCS: Timerx Clock Source Select bit

1 = External clock from TxCK pin
0 = Internal clock (Fosc/2)

bit 0 Unimplemented: Read as ‘0’
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14.1 Input Capture Registers

REGISTER 14-1:

ICXCON: INPUT CAPTURE x CONTROL REGISTER (x =1 TO 4)

R = Readable bit
-n = Value at POR

u-0 uU-0 R/W-0 uU-0 u-0 uU-0 uU-0 uU-0
= = ICSIDL = ===
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R-0, HC R-0, HC R/W-0 R/W-0 R/W-0
ICTMR ICI1 ICIO ICOV ICBNE ICM2 ICM1 ICMO
bit 7 bit 0
Legend: HC = Hardware Clearable bit

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared X = Bit is unknown

bit 15-14
bit 13

bit 12-8
bit 7

bit 6-5

bit 4

bit 3

bit 2-0

Unimplemented: Read as ‘0’
ICSIDL: Input Capture x Stop in Idle Control bit

1 = Input capture module halts in CPU Idle mode
0 = Input capture module continues to operate in CPU Idle mode

Unimplemented: Read as ‘0’
ICTMR: Input Capture x Timer Select bit

1 = TMR2 contents are captured on capture event
0 = TMR3 contents are captured on capture event

ICI<1:0>: Select Number of Captures per Interrupt bits

11 = Interrupt on every fourth capture event
10 = Interrupt on every third capture event
01 = Interrupt on every second capture event
00 = Interrupt on every capture event

ICOV: Input Capture x Overflow Status Flag bit (read-only)

1 = Input capture overflow occurred
0 = No input capture overflow occurred

ICBNE: Input Capture x Buffer Empty Status bit (read-only)

1 = Input capture buffer is not empty, at least one more capture value can be read

0 = Input capture buffer is empty

ICM<2:0>: Input Capture x Mode Select bits

111 = Input capture functions as interrupt pin only when device is in Sleep or Idle mode; rising edge
detect only, all other control bits are not applicable

110 = Unused (module disabled)

101 = Capture mode, every 16th rising edge

100 = Capture mode, every 4th rising edge

011 = Capture mode, every rising edge

010 = Capture mode, every falling edge

001 = Capture mode, every edge (rising and falling); ICI<1:0> bits do not control interrupt generation
for this mode

000 = Input capture module is turned off
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FIGURE 21-1: ECANx MODULE BLOCK DIAGRAM

RxF15 Filter

RxF14 Filter

RxF13 Filter

RxF12 Filter

DMA Controller RxF11 Filter

RxF10 Filter

’ ‘ RxF9 Filter

ﬁ RxF8 Filter

TRB7 TX/RX Buffer Control Register RxF7 Filter

TRB6 TX/RX Buffer Control Register RxF6 Filter

TRB5 TX/RX Buffer Control Register RXF5 Filter

TRB4 TX/RX Buffer Control Register RxF4 Filter

TRB3 TX/RX Buffer Control Register RxF3 Filter
TRB2 TX/RX Buffer Control Register RxF2 Filter RxM2 Mask
TRB1 TX/RX Buffer Control Register RxF1 Filter RxM1 Mask
TRBO TX/RX Buffer Control Register RxFO Filter RxMO Mask

Transmit Byte Message Assembly
Sequencer Buffer

ECAN Protocol
Engine

C1Tx C1Rx

Control

) . - CPU

Configuration Bus
Logic

\—> Interrupts

DS70000591F-page 286

© 2009-2014 Microchip Technology Inc.



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

REGISTER 22-6: ADCPCO: ADC CONVERT PAIR CONTROL REGISTER 0 (CONTINUED)

bit 12-8 TRGSRC1<4:0>: Trigger 1 Source Selection bits

Selects trigger source for conversion of Analog Channels AN3 and AN2.
11111 = Timer2 period match

11110 = PWM Generator 8 current-limit ADC trigger
11101 = PWM Generator 7 current-limit ADC trigger
11100 = PWM Generator 6 current-limit ADC trigger
11011 = PWM Generator 5 current-limit ADC trigger
11010 = PWM Generator 4 current-limit ADC trigger
11001 = PWM Generator 3 current-limit ADC trigger
11000 = PWM Generator 2 current-limit ADC trigger
10111 = PWM Generator 1 current-limit ADC trigger
10110 = PWM Generator 9 secondary trigger is selected
10101 = PWM Generator 8 secondary trigger is selected
10100 = PWM Generator 7 secondary trigger is selected
10011 = PWM Generator 6 secondary trigger is selected
10010 = PWM Generator 5 secondary trigger is selected
10001 = PWM Generator 4 secondary trigger is selected
10000 = PWM Generator 3 secondary trigger is selected
01111 = PWM Generator 2 secondary trigger is selected
01110 = PWM Generator 1 secondary trigger is selected
01101 = PWM secondary Special Event Trigger is selected
01100 = Timer1 period match

01011 = PWM Generator 8 primary trigger is selected
01010 = PWM Generator 7 primary trigger is selected
01001 = PWM Generator 6 primary trigger is selected
01000 = PWM Generator 5 primary trigger is selected
00111 = PWM Generator 4 primary trigger selected
00110 = PWM Generator 3 primary trigger is selected
00101 = PWM Generator 2 primary trigger is selected
00100 = PWM Generator 1 primary trigger is selected
00011 = PWM Special Event Trigger selected

00010 = Global software trigger is selected

00001 = Individual software trigger is selected

00000 = No conversion is enabled

bit 7 IRQENQO: Interrupt Request Enable 0 bit
1 = Enables IRQ generation when requested conversion of Channels AN1 and ANO is completed
0 = IRQ is not generated
bit 6 PENDO: Pending Conversion Status 0 bit
1 = Conversion of Channels AN1 and ANO is pending; set when selected trigger is asserted
0 = Conversion is complete
bit 5 SWTRGO: Software Trigger O bit

1 = Starts conversion of AN1 and ANO (if selected by the TRGSRCx<4:0> bits)(l)
This bit is automatically cleared by hardware when the PENDO 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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TABLE 25-2: INSTRUCTION SET OVERVIEW (CONTINUED)

‘I?’njistf'3 Giiﬁ:&zl% Assembly Syntax Description V\fo (r)(;s Cicoltfas Stzthflsclt:(I;gs
9 BTG BTG f,#bit4 Bit Toggle f 1 1 None
BTG W, #bi t 4 Bit Toggle Ws 1 1 None
10 BTSC BTSC f,#bit4 Bit Test f, Skip if Clear 1 1 None
(2 or 3)
BTSC W, #bi t 4 Bit Test Ws, Skip if Clear 1 1 None
(2 or 3)
11 BTSS BTSS f,#bit4 Bit Test f, Skip if Set 1 1 None
(2 or 3)
BTSS W, #bi t 4 Bit Test Ws, Skip if Set 1 1 None
(2 or 3)
12 BTST BTST f,#bit4 Bit Test f 1 1 z
BTST.C W, #bit4 Bit Test Ws to C 1 1 C
BTST.Z W, #bit4 Bit Test Ws to Z 1 1 z
BTST.C W, W Bit Test Ws<Whb> to C 1 1 (3
BTST.Z W, Wb Bit Test Ws<Whb> to Z 1 1 z
13 BTSTS BTSTS f,#bit4 Bit Test then Set f 1 1 z
BTSTS.C W, #bit4 Bit Test Ws to C, then Set 1 1 C
BTSTS.Z W, #bit4 Bit Test Ws to Z, then Set 1 1 z
14 CALL CALL 1it23 Call Subroutine 2 2 None
CALL Wh Call Indirect Subroutine 1 2 None
15 CLR CLR f f = 0x0000 1 1 None
CLR WREG WREG = 0x0000 1 1 None
CLR W Ws = 0x0000 1 1 None
CLR Acc, Wk, Wd, W, Wd, AVWB Clear Accumulator 1 1 OA,0OB,SA,SB
16 CLRWDT CLRWDT Clear Watchdog Timer 1 1 WDTO,Sleep
17 oM oM f f=f 1 1 N,z
oM f, WREG WREG = f 1 1 N,Z
oM v, W wd = Ws 1 1 N,Z
18 cP cP f Compare f with WREG 1 1 C,DC,N,0V,Z
cP Wb, #lit5 Compare Wb with lit5 1 1 C,DC,N,0V,Z
cP W, W Compare Wb with Ws (Wb — WSs) 1 1 C,DC,N,0V,Z
19 CPO CPO f Compare f with 0x0000 1 1 C,DC,N,0V,Z
CPO W03 Compare Ws with 0x0000 1 1 C,DC,N,0V,Z
20 CPB CPB f Compare f with WREG, with Borrow 1 1 C,DC,N,0V,Z
CPB Wb, #lit5 Compare Wb with lit5, with Borrow 1 1 C,DC,N,0V,Z
CPB W, W Compare Wb with Ws, with Borrow 1 1 C,DC,N,0V,Z
(Wb —Ws - C)
21 CPSEQ CPSEQ W, Wh Compare Wb with Wn, Skip if = 1 1 None
(2 or 3)
22 CPSGT CPSGT W, Wh Compare Wb with Wn, Skip if > 1 1 None
(2 or 3)
23 CPSLT CPSLT W, Wh Compare Wb with Wn, Skip if < 1 1 None
(2 or 3)
24 CPSNE CPSNE W, W Compare Wb with Wn, Skip if # 1 1 None
(2 or 3)
25 DAW DAW Wh Whn = Decimal Adjust Wn 1 1 C
26 DEC DEC f f=f-1 1 1 C,DC,N,0v,Z
DEC f, WREG WREG =f-1 1 1 C,DC,N,0V,Z
DEC W, Wi Wd=Ws-1 1 1 C,DC,N,0V,Z
27 DEC2 DEC2 f f=f-2 1 1 C,DC,N,0v,Z
DEC2 f, WREG WREG =f-2 1 1 C,DC,N,0V,Z
DEC2 W, Wi Wd =Ws -2 1 1 C,DC,N,0V,Z
28 DI Sl DI Sl #litl4d Disable Interrupts for k Instruction Cycles 1 1 None
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TABLE 27-5: DC CHARACTERISTICS: OPERATING CURRENT (IoD) (CONTINUED)

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

Parzrgeter Typical® | Max Units Conditions

Operating Current (Ipp)®

DC26d 122 135 mA -40°C 40 MIPS

DC26a 123 135 mA +25°C 3.3V (See Notes 2 and 3), except PWM is
DC26b 124 135 mA +85°C ' operating at 1/2 speed
DC26¢ 125 135 mA +125°C (PTCON2 = 0x0001))

DC27d 107 120 mA -40°C 40 MIPS

DC27a 108 120 mA +25°C 3.3V (See Notes 2 and 3), except PWM is
DC27b 109 120 mA +85°C ' operating at 1/4 speed
DC27¢ 110 120 mA +125°C (PTCONZ = 0x0002))

DC28d 88 100 mA -40°C 40 MIPS

DC28a 89 100 mA +25°C 3.3V (See Notes 2 and 3), except PWM is
DC28b 89 100 mA +85°C ' operating at 1/8 speed
DC28c 89 100 mA +125°C (PTCONZ = 0x0003)

Note 1: Data in “Typical” column is at 3.3V, +25°C unless otherwise stated.

2: Ipopis primarily a function of the operating voltage and frequency. Other factors, such as I/O pin loading
and switching rate, oscillator type, internal code execution pattern and temperature, also have an impact
on the current consumption. The test conditions for all IDD measurements are as follows:

¢ Oscillator is configured in EC mode with PLL, OSC1 is driven with external square wave from
rail-to-rail (EC clock overshoot/undershoot < 250 mV required)

¢ CLKO is configured as an I/O input pin in the Configuration Word
« All I/O pins are configured as inputs and pulled to Vss

« MCLR = Vbb, WDT and FSCM are disabled
¢ CPU, SRAM, program memory and data memory are operational

« No peripheral modules are operating; however, every peripheral is being clocked (all PMDx bits are all ‘0’s)

¢ CPU executing whi | e(1) statement
¢ JTAG disabled

3: These parameters are characterized but not tested in manufacturing.
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TABLE 27-8: DC CHARACTERISTICS: DOZE CURRENT (IDOzE)

Standard Operating Conditions: 3.0V to 3.6V
unless otherwise stated
DC CHARACTERISTICS (Operating temperature -4)10°C < Ta < +85°C for Industrial
-40°C < TA £ +125°C for Extended
Parameter No. Typical® Max ggtzii Units Conditions
Doze Current (Ipozg)®@
DC73a 45 60 1:2 mA
DC73f 40 60 1:64 mA -40°C 3.3V 40 MIPS
DC73g 40 60 1:128 mA
DC70a 43 60 1:2 mA
DC70f 38 60 1:64 mA +25°C 3.3V 40 MIPS
DC70g 38 60 1:128 mA
DC71a 42 60 1:2 mA
DC71f 37 60 1:64 mA +85°C 3.3V 40 MIPS
DC71g 37 60 1:128 mA
DC72a 41 60 1:2 mA
DC72f 36 60 1:64 mA +125°C | 3.3V 40 MIPS
DC72g 36 60 1:128 mA

Note 1: Data in the Typical column is at 3.3V, +25°C unless otherwise stated.

2: Ipozke is primarily a function of the operating voltage and frequency. Other factors, such as 1/O pin loading
and switching rate, oscillator type, internal code execution pattern and temperature, also have an impact
on the current consumption. The test conditions for all IDOze measurements are as follows:

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

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

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

* MCLR = VbD, WDT and FSCM are disabled

« CPU, SRAM, program memory and data memory are operational

* No peripheral modules are operating; however, every peripheral is being clocked (all PMDx bits are
all ‘0’s)

e CPU executing whi | e(1) statement

» JTAG disabled
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28.0 50 MIPS ELECTRICAL CHARACTERISTICS

This section provides an overview of dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
electrical characteristics for devices operating at 50 MIPS.

Specifications are identical to those shown in Section 27.0 “Electrical Characteristics”, with the exception of the
parameters listed in this section.

Absolute maximum ratings for the dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610 50 MIPS
devices are listed below. Exposure to these maximum rating conditions for extended periods can affect device reliability.
Functional operation of the device at these or any other conditions above the parameters indicated in the operation
listings of this specification is not implied.

Absolute Maximum Ratings®

Ambient temMPErature UNAET DIBS.........ociiiiiiiiie ittt .-40°C to +85°C
SEOrage tEMPEIALUIE .....ooeiiiieiee et e e e et e e e e e et et e e e e en e e e e e s s s et e e s s sen e e e e e s e areeeeeennnnneeens -65°C to +150°C
Voltage 0N VDD WIth FESPECT 10 WSS ....eiiuiiiiiiiiiiiiiee ettt e e e e e -0.3V to +4.0V
Voltage on any pin that is not 5V tolerant with respect to VSS@) e -0.3V to (VDD + 0.3V)
Voltage on any 5V tolerant pin with respect to Vss when VDD > 3.0V ..o -0.3V to +5.6V
Voltage on any 5V tolerant pin with respect to Vss when VDD < 3.0V e, -0.3V to (VDD + 0.3V)
MaxXimum CUTENE OUL OF WSS PN ...eeiiiiiiiiiiiii ettt ettt e s st e s e e e e r e e e s ann e e e nrneeennneeenas 300 mA
Maximum current into VDD pin(z) ........................................................................................................................... 250 mA
Maximum current sourced/sunk BY any 4X 1/O PiN.......eeoiiieiiee et 15 mA
Maximum current sourced/sunk by @any 8X 1/O PN ........coiiiiiiiiiieiiee e 25 mA
Maximum current sourced/sunk by any 16X 1/O PN ......coiiiii it 45 mA
Maximum current SUNK DY AI1 POTES .......oiiiiiiiiie ettt e e st e e e e e s ane e e e snteeesnbeeeenes 200 mA
Maximum current sourced by all ports(z) ............................................................................................................... 200mA

Note 1: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions
above those indicated in the operation listings of this specification is not implied. Exposure to maximum
rating conditions for extended periods may affect device reliability.

2: See the “Pin Diagrams” section for 5V tolerant pins.
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Revision C (February 2010)

This revision includes minor typographical and
formatting changes throughout the data sheet text.

All other changes are referenced by their respective
section in Table B-2.

TABLE B-2: MAJOR SECTION UPDATES

Section Name Update Description

Section 16.0 “High-Speed PWM” Added Note 2 to PTPER (Register 16-3).

Added Note 1 to SEVTCMP (Register 16-4).

Updated Note 1 in MDC (Register 16-10).

Updated Note 5 and added Note 6 to PWMCONX (Register 16-11).
Updated Note 1 in PDCx (Register 16-12).

Updated Note 1 in SDCx (Register 16-13).

Updated Note 1 and Note 2 in PHASEXx (Register 16-14).

Updated Note 2 in SPHASEXx (Register 16-15).

Updated Note 1 in FCLCONXx (Register 16-21).

Added Note 1 to STRIGx (Register 16-22).

Updated Leading-Edge Blanking Delay increment value from 8.4 ns to
8.32 ns and added a shaded note in LEBDLYx (Register 16-24).

Added Note 3 and Note 4 to PWMCAPX (Register 16-26).

Section 27.0 “Electrical Updated the Min and Typ values for the Internal Voltage Regulator
Characteristics” specifications in Table 27-13.

Updated the Min and Max values for the Internal RC Accuracy
specifications in Table 27-20.
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CxFMSKSEL2 (ECANX Filter 15-8 Mask

SeleCtioN 2) ...coiceiiieiieie e
CxINTE (ECANX Interrupt Enable)....
CxINTF (ECANX Interrupt Flag) ........cccocevvieriinninens
CxRXFnEID (ECANXx Acceptance Filter n

Extended Identifier)........c.ccocviieiiiie i, 303
CxRXFnSID (ECANx Acceptance Filter n

Standard Identifier) ..........ccocveiiiiiiiie s 302
CxRXFUL1 (ECANX Receive Buffer Full 1) .............. 306
CxRXFUL2 (ECANx Receive Buffer Full 2) .............. 306
CxXRXMnEID (ECANXx Acceptance Filter Mask n

Extended Identifier)........c.coceviieiiiie e, 305
CxRXMnSID (ECANXx Acceptance Filter Mask n

Standard Identifier) ..........ccooceiiiiiiiie e 305
CxXRXOVF1 (ECANXx Receive Buffer

OVErfloOW 1) c.oveiiiiciiiiiiice e 307
CxXRXOVF2 (ECANXx Receive Buffer

OVEIfIOW 2) oo 307
CXxTRmnCON (ECANXx TX/RX

Buffer mn Control) ........ccooeoveiiiieiiiececee, 308
CXVEC (ECANX Interrupt Code) ........ccceeervveeeriuneenne 290
DFLTXCON (Digital Filter x Control) ..........cc.coveevens 264
DMACSO0 (DMA Controller Status 0).........cccccuvveenee. 185
DMACS1 (DMA Controller Status 1) ........ccccccuvveennnen. 186
DMAXCNT (DMA Channel x Transfer Count) ........... 184
DMAXCON (DMA Channel x Control)...........ccccceeeee. 181

DMAXPAD (DMA Channel x

Peripheral ADdress) ........ccccovieiieiciicniincnienn,
DMAXREQ (DMA Channel x IRQ Select)
DMAXSTA (DMA Channel x RAM Start Address

OFfSEL At 182
DMAXSTB (DMA Channel x RAM Start Address

OFfSEE B) ..
DSADR (Most Recent DMA RAM Address)...
DTRxX (PWM Dead-Time X) ......ccocvrrvirnienieeiinenneennn
FCLCONXx (PWM Fault Current-Limit Control X) ....... 252

I2CXCON (I12CX CONLrOl) ..o 273
12CxMSK (12Cx Slave Mode Address Mask) ............ 277
I2CXSTAT (I12CX Status) ...c.ceeveevereenenenieeneeseeseeenes 275
ICXCON (Input Capture x Control) ..........cceccvvernenne. 226

IECO (Interrupt Enable Control 0)
IEC1 (Interrupt Enable Control 1)
IEC2 (Interrupt Enable Control 2) ..
IEC3 (Interrupt Enable Control 3) ..
IEC4 (Interrupt Enable Control 4) ..
IEC5 (Interrupt Enable Control 5)
IEC6 (Interrupt Enable Control 6)
IEC7 (Interrupt Enable Control 7)
IFSO (Interrupt Flag Status 0)
IFS1 (Interrupt Flag Status 1)
IFS2 (Interrupt Flag Status 2)
IFS3 (Interrupt Flag Status 3)
IFS4 (Interrupt Flag Status 4)
IFS5 (Interrupt Flag Status 5) .........ccoeevvveeiiiieeee.

IFS6 (Interrupt Flag Status 6) ..........ccccceevveeirverneennn.

IFS7 (Interrupt Flag Status 7) .......c.cccovvevveeinienneennn.

INTCONL1 (Interrupt Control 1).......ccovveverieeeiiiiennns

INTCON2 (Interrupt Control 2).........ccccevevvvinneiicnnens

INTTREG (Interrupt Control and Status)................... 177

IOCONX (PWM 1/O CoNtrol X) ...cvvveeeereniieiieieeeiins 250
IPCO (Interrupt Priority Control 0) ..........cccceevvvrneenne. 152
IPC1 (Interrupt Priority Control 1) ........cccccvevnveneennn. 153
IPC12 (Interrupt Priority Control 12) ..........ccccuvveennnee. 162
IPC13 (Interrupt Priority Control 13) ...........ccovevveenee. 163
IPC14 (Interrupt Priority Control 14) ...........ccceeveenee. 164

IPC16 (Interrupt Priority Control 16)
IPC17 (Interrupt Priority Control 17)....
IPC18 (Interrupt Priority Control 18)....
IPC2 (Interrupt Priority Control 2).........
IPC20 (Interrupt Priority Control 20)
IPC21 (Interrupt Priority Control 21)
IPC23 (Interrupt Priority Control 23)
IPC24 (Interrupt Priority Control 24)
IPC25 (Interrupt Priority Control 25)
IPC26 (Interrupt Priority Control 26)
IPC27 (Interrupt Priority Control 27)....

IPC28 (Interrupt Priority Control 28)....

IPC29 (Interrupt Priority Control 29).... .
IPC3 (Interrupt Priority Control 3) .........cccccevvvverninnen.
IPC4 (Interrupt Priority Control 4) .........ccoccevvvverninen.
IPC5 (Interrupt Priority Control 5) ........ccccccveeivennennns
IPC6 (Interrupt Priority Control 6)
IPC7 (Interrupt Priority Control 7)
IPC8 (Interrupt Priority Control 8)
IPC9 (Interrupt Priority Control 9) .
LEBCONX (Leading-Edge Blanking Control X)......... 255
LEBDLYXx (Leading-Edge Blanking Delay X) ............ 257
MDC (PWM Master Duty CycCle).......cccoecvveernreenrinnen.
NVMCON (Flash Memory Control)...........ccocvvernineen.
NVMKEY (Nonvolatile Memory Key)
OCXCON (Output Compare x Control, x = 1-4)........ 229
OSCCON (Oscillator Control).........c.ccceeernenee.
OSCTUN (Oscillator Tuning)...
PDCx (PWM Generator Duty Cycle Xx).... .
PHASEXx (PWM Primary Phase-Shift X)....................
PLLFBD (PLL Feedback DiViSOr) ........ccccccvvevrennenns
PMD1 (Peripheral Module Disable Control 1)
PMD2 (Peripheral Module Disable Control 2)
PMD3 (Peripheral Module Disable Control 3) ..
PMD4 (Peripheral Module Disable Control 4) ..
PMD6 (Peripheral Module Disable Control 6) ..
PMD?7 (Peripheral Module Disable Control 7)
PTCON (PWM Time Base Control) ...........cccocevveurnns
PTCON2 (PWM Clock Divider Select 2)...................
PTPER (PWM Primary Master

Time Base Period)........cccevvieiienieeniiniieiies 237
PWMCAPXx (Primary PWM Time Base

CAPLUIE X) ..evieiiieirie ittt 259
PWMCONXx (PWM Control x) .. . 243
QEIXCON (QEIx Control, x =1 or 2).... .. 262
RCON (Reset COoNtrol)........ccocvevieeiieniecniiniesiees 117
REFOCON (Reference Oscillator Control)................ 200
SDCx (PWM Secondary Duty Cycle X).......cccccveeennes 245
SEVTCMP (PWM Special Event Compare) ............. 238
SPHASEXx (PWM Secondary Phase-Shift x) ............ 247
SPIXCONL1 (SPIx Control 1) . .. 267
SPIXCON2 (SPIx Control 2) ................ .. 269
SPIXSTAT (SPIx Status and Control) ............ccceceee. 266
SR (CPU STATUS) ..o 36, 128
SSEVTCMP (PWM Secondary Special Event

COMPATE)....viiiiiiiie ittt 241
STCON (PWM Secondary Master Time Base

CONLION) ..ttt 239
STCON2 (PWM Secondary Clock Divider

SEIECTE 2) .t 240
STPER (PWM Secondary Master Time Base

Period) ... 240
STRIGx (PWM Secondary Trigger X

Compare Value) ........ccocvevieiiieiiiciicneesee e 254
TLCON (Timerl Control) .......ccccceevviniiieniiieiie e 218
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NOTES:
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