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dsPIC33FJ32GS406/606/608/610 and

MICROCHIP

dsPIC33FJ64GS406/606/608/610

High-Performance, 16-Bit Digital Signal Controllers

Operating Range:

» Up to 40 MIPS operation (at 3.0-3.6V):
- Industrial temperature range (-40°C to +85°C)
- Extended temperature range (-40°C to +125°C)

High-Performance DSC CPU:

» Modified Harvard architecture

» C compiler optimized instruction set
» 16-bit wide data path

* 24-bit wide instructions

 Linear program memory addressing up to 4M
instruction words

 Linear data memory addressing up to 64 Kbytes
« 83 base instructions: mostly 1 word/1 cycle

» Two 40-bit accumulators with rounding and
saturation options

* Flexible and powerful addressing modes:
- Indirect
- Modulo
- Bit-Reversed
» Software stack
» 16 x 16 fractional/integer multiply operations
» 32/16 and 16/16 divide operations
* Single-cycle multiply and accumulate:
- Accumulator write back for DSP operations
- Dual data fetch
» Up to +16-bit shifts for up to 40-bit data

Direct Memory Access (DMA):

e 4-channel hardware DMA
» 1 Kbyte dual ported DMA buffer area (DMA RAM)
to store data transferred via DMA:

- Allows data transfer between RAM and a
peripheral while CPU is executing code (no
cycle stealing)

* Most peripherals support DMA

Digital 1/O:

« Up to 85 programmable digital I/O pins

» Wake-up/Interrupt-on-Change for up to 24 pins
 Output pins can drive voltage from 3.0V to 3.6V
» Up to 5V output with open drain configuration

» 5V tolerant digital input pins

* 16 mA source/sink on all PWM pins

On-Chip Flash and SRAM:

» Flash program memory (up to 64 Kbytes)
« Data SRAM (up to 8 Kbytes)
» Boot and General Security for program Flash

Peripheral Features:

» Timer/Counters, up to five 16-bit timers
- Can pair up to make one 32-bit timer

* Input Capture (up to four channels):
- Capture on up, down or both edges
- 16-bit capture input functions
- 4-deep FIFO on each capture

» Output Compare (up to four channels):
- Single or Dual 16-bit Compare mode
- 16-bit Glitchless PWM mode

* 4-wire SPI (up to two modules):

- Framing supports I/O interface to simple
codecs

- 1-deep FIFO buffer
- Supports 8-bit and 16-bit data

- Supports all serial clock formats and
sampling modes

« 12C™ (up to two modules):
- Supports Full Multi-Master Slave mode
- 7-bit and 10-bit addressing
- Bus collision detection and arbitration
Integrated signal conditioning
- Slave address masking

© 2010 Microchip Technology Inc.
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

Peripheral Features (Continued)

e UART (up to two modules):
- Interrupt on address bit detect
- Interrupt on UART error
- Wake-up on Start bit from Sleep mode
- 4-character TX and RX FIFO buffers
- LIN bus support
- IrDA® encoding and decoding in hardware
- High-Speed Baud mode
- Hardware Flow Control with CTS and RTS
« Enhanced CAN (ECAN™ module) 2.0B active:

- Up to eight transmit and up to 32 receive buffers

- 16 receive filters and three masks
- Loopback, Listen Only and Listen All

- Messages modes for diagnostics and bus
monitoring

- Wake-up on CAN message

- Automatic processing of Remote
Transmission Requests

- FIFO mode using DMA
- DeviceNet™ addressing support
» Quadrature Encoder Interface (up to 2 modules):
- Phase A, Phase B, and index pulse input
- 16-bit up/down position counter
- Count direction status
- Position Measurement (x2 and x4) mode
- Programmable digital noise filters on inputs
- Alternate 16-bit Timer/Counter mode
- Interrupt on position counter rollover/underflow

High-Speed PWM Module Features:

» Up to nine PWM generators with up to 18 outputs
» Primary and Secondary time-base

« Individual time base and duty cycle for each of the
PWM output

» Dead time for rising and falling edges:

- Duty cycle resolution of 1.04 ns

- Dead-time resolution of 1.04 ns
» Phase shift resolution of 1.04 ns
* Frequency resolution of 1.04 ns
* PWM modes supported:

- Standard Edge-Aligned

- True Independent Output

- Complementary

- Center-Aligned

- Push-Pull

- Multi-Phase

- Variable Phase

- Fixed Off-Time

- Current Reset

- Current-Limit

Independent Fault/Current-Limit inputs
Output override control

Special Event Trigger

PWM capture feature

Prescaler for input clock

Dual Trigger from PWM TO ADC
PWMxL, PWMxH output pin swapping

On-the-Fly PWM Frequency, Duty cycle and
Phase Shift changes

Disabling of Individual PWM generators
Leading-Edge Blanking (LEB) functionality

High-Speed Analog Comparator:

Up to four Analog Comparators:

- 20 ns response time

- 10-bit DAC for each analog comparator
- DACOUT pin to provide DAC output
- Programmable output polarity

- Selectable input source

- ADC sample and convert capability
PWM module interface:

- PWM Duty Cycle Control

- PWM Period Control

- PWM Fault Detect

Interrupt Controller:

5-cycle latency

Up to five external interrupts

Seven programmable priority levels
Five processor exceptions

High-Speed 10-bit ADC:

10-bit resolution

Up to 24 input channels grouped into 12
conversion pairs

Two internal reference monitoring inputs grouped
into a pair

Successive Approximation Register (SAR)
converters for parallel conversions of analog pairs:
- 4 Msps for devices with two SARs

- 2 Msps for devices with one SAR

Dedicated result buffer for each analog channel

Independent trigger source section for each
analog input conversion pairs

Power Management:

On-chip 2.5V voltage regulator
Switch between clock sources in real time
Idle, Sleep, and Doze modes with fast wake-up

DS70591C-page 4
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

CMOS Flash Technology:

Low-power, high-speed Flash technology
Fully static design

3.3V (x10%) operating voltage

Industrial and Extended temperature
Low power consumption

System Management:

Flexible clock options:
- External, crystal, resonator, internal RC
- Phase-Locked Loop (PLL) with 120 MHz VCO

- Primary Crystal Oscillator (OSC) in the range
of 3 MHz to 40 MHz

- Secondary oscillator (SOSC)

- Internal Low-Power RC (LPRC) oscillator at a
frequency of 32.767 kHz

- Internal Fast RC (FRC) oscillator at a
frequency of 7.37 MHz

Power-on Reset (POR)

Brown-out Reset (BOR)

Power-up Timer (PWRT)

Oscillator Start-up Timer (OST)
Watchdog Timer with its RC oscillator
Fail-Safe Clock Monitor

Reset by multiple sources

In-Circuit Serial Programming™ (ICSP™)
Reference Oscillator Output

Application Examples:

¢ AC-to-DC Converters

« Automotive HID

« Battery Chargers

¢ DC-to-DC Converters

« Digital Lighting

¢ Induction Cooking

e LED Ballast

« Renewable Power/Pure Sine Wave Inverters
 Uninterruptible Power Supply (UPS)

Packaging:

e 64-pin QFN (9x9x0.9 mm)

e 64-pin TQFP (10x10x1 mm)

* 80-pin TQFP (12x12x1 mm)

e 100-pin TQFP (14x14x1 mm and 12x12x1 mm)

peripheral features per device.

© 2010 Microchip Technology Inc.
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Note: See the dsPIC33FJ32GS406/606/608/
610 and dsPIC33FJ64GS406/606/608/
610 Controller Families table for exact
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610
PRODUCT FAMILIES

The device names, pin counts, memory sizes, and
peripheral availability of each device are listed in

Table 1. The following pages show their pinout
diagrams.

TABLE 1: dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610 CONTROLLER

FAMILIES
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o - s 3l =] =1]>3 LI:.I 2 o | © o O | w o | x| s| 2 ®) 5}
7} T S| 3 | < ol c| g <|lo|Q| = | @
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s = o | ®
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dsPIC33FJ32GS406( 64 | 32 | 4K | 5 | 4| 4| 2| 1| 2| 0| 0|6x2| 05| 0| 2] 1| 5]16]|58]FPT,
MR
dsPIC33FJ32GS606| 64 | 32 | 4K | 5| 4| 4| 2| 2| 2| 0| 0|6x2| 4| 5| 1| 2| 2| 6|16] 58 |PT,
MR

dsPIC33FJ32GS608| 80 | 32 | 4K | 5| 4| 4| 2| 2| 2| 0| 0|82 4|5 |1 |2|2]|6/|18|74|PT

dsPIC33FJ32GS610(100| 32 | 4K | 5 | 4 | 4| 2| 2| 2| 0| 0 |9%x2| 4| 5| 1| 2| 2| 6]|24|85]|PT,

PF
dsPIC33FJ64GS406| 64 | 64 [ 8K | 5 | 4| 4| 2| 1| 2| 0| 0|6x2| 0|5 0|2]|1]|5]16]|58]PT,
MR
dsPIC33FJ64GS606| 64 | 64 [9KW| 5 | 4 | 4| 2| 2| 2| 1| 4|6x2| 4| 5| 1|2|2]|6|16]|58]PT,
MR

dsPIC33FJ64GS608( 80 | 64 |9KW| 5 | 4 | 4 | 2| 2| 2| 1| 4|8x2| 4| 5| 1| 2| 2|6 |18|74|PT

dsPIC33FJ64GS610(100| 64 [9KW| 5 | 4 | 4 | 2| 2| 2| 1| 4|92 | 4| 5| 1| 2| 2| 6 |24]|85]|PT,
PF

Note 1: RAM size is inclusive of 1 Kbyte DMA RAM.

DS70591C-page 6 Preliminary © 2010 Microchip Technology Inc.



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

Pin Diagrams

64-Pin TQFP [l = Pins are up to 5V tolerant
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PWM3H/RE5 1 PGEC2/SOSCO/T1CK/CNO/RC14
PWMAL/RE6 2 PGED2/SOSCI/T4CK/CN1/RC13
PWM4H/RE7 3 OC1/QEB1/FLT5/RDO
SCK2/FLT12/CN8/RG6 4 IC4/QEAL/FLT4/INT4/RD11
SDI2/FLT11/CN9/RG7 5 IC3/INDX1/FLT3/INT3/RD10
SDO2/FLT10/CN10/RG8 6 IC2/FLT2/ULCTS/INT2/RD9
MCLR 7 ICL/FLT1/SYNCI1/INT1/RD8
SS2/FLT9/SYNCI2/TSCK/CN11/RG9 T8 dsPIC33FJ32GS406 41 Vss
Vss 9 dsPIC33FJ64GS406 OSC2/REFCLKO/CLKO/RC15
Voo 10 OSC1/CLKIN/RC12
AN5/AQEB1/CN7/RB5 T 11 VDD
AN4/AQEA1/CN6/RB4 T 12 SCL1/RG2
AN3/AINDX1/CN5/RB3 13 SDA1/RG3
AN2/ASS1/CN4/RB2 T 14 U1RTS/SCK1/INTO/RF6
PGEC3/B/AN1/CN3/RB1 =15 U1RX/SDIL/RF2
—

PGED3/ANO/CN2/RB0O

=
(<2}

U1TX/SDO1/RF3

AVss 120
AN8/U2CTS/RB8 —21
Vss 25

Vbb /26

Avbp /19
TCK/AN12/RB12 —27

AN9/RB9 /22

TMS/AN10/RB10 /23
TDI/AN13/RB13 /28

TDO/AN11/RB11 24
AN14/SS1/U2RTS/RB14 29

PGED1/AN7/RB7 /18
AN15/0CFB/CN12/RB15 ——30

PGEC1/AN6/OCFA/RB6 T—17
U2RX/SDA2/FLT17/CN17/RF4
U2TX/SCL2/FLT18/CN18/RF5

© 2010 Microchip Technology Inc. Preliminary DS70591C-page 7



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

Pin Diagrams (Continued)

64-Pin QFN

PWM3H/RE5
PWMA4L/RE6
PWM4H/RE7
SCK2/FLT12/CN8/RG6
SDI2/FLT11/CN9/RG7
SDO2/FLT10/CN10/RG8
MCLR
SS2/FLT9/SYNCI2/T5CK/CN11/RG9
Vss

VDD
AN5/AQEB1/CN7/RB5
AN4/AQEA1/CN6/RB4
ANB3/AINDX1/CN5/RB3
AN2/ASS1/CN4/RB2
PGEC3/B/AN1/CN3/RB1
PGED3/ANO/CN2/RBO

Note:
Vss externally.

W = Pins are up to 5V tolerant
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dsPIC33FJ32GS406

19 dsPIC33FJ64GS406 40
110 39
11 38
12 37
113 36
114 35
115 34
16 33
1718192021 2223 24 2526 27 28 29 30 31 32

AVDD

AVss
AN8/U2CTS/RB8
AN9/RB9

Vss

VDD

TMS/AN10/RB10
TDI/AN13/RB13

AN14/SS1/U2RTS/RB14
AN15/0CFB/CN12/RB15

TCK/AN12/RB12
U2RX/SDA2/FLT17/CN17/RF4
U2TX/SCL2/FLT18/CN18/RF5

PGED1/AN7/RB7
TDO/AN11/RB11

PGEC1/AN6/OCFA/RB6

PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/TACK/CN1/RC13
OC1/QEB1/FLT5/RDO
IC4/QEA1/FLT4/INT4/RD11
IC3/INDX1/FLT3/INT3/RD10
IC2/FLT2/U1CTS/INT2/RD9
IC1/FLT1/SYNCI1/INT1/RD8

Vss
OSC2/REFCLKO/CLKO/RC15
OSC1/CLKIN/RC12

VDD

SCL1/RG2

SDA1/RG3
U1RTS/SCK1/INTO/RF6
U1RX/SDI1/RF2
ULTX/SDO1/RF3

The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to

DS70591C-page 8

Preliminary

© 2010 Microchip Technology Inc.



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

Pin Diagrams (Continued)

64-Pin TQFP

PWM3H/RE5
PWMA4L/RE6

PWM4H/RE7

SCK2/FLT12/CN8/RG6
SDI2/FLT11/CN9/RG7
SDO2/FLT10/CN10/RGS8

MCLR
SS2/FLT9/SYNCI2/T5CK/CN11/RG9
Vss

VDD

AN5/CMP3B/AQEB1/CN7/RB5
AN4/CMP2C/CMP3A/AQEA1/CN6/RB4
AN3/CMP2B/AINDX1/CN5/RB3
AN2/CMP1C/CMP2A/ASS1/CN4/RB2
PGEC3/B/AN1/CMP1B/CN3/RB1
PGED3/ANO/CMP1A/CMP4C/CN2/RBO

ININIRIRINININ]

© 00N U WNPRE

B R R R R R e
o0 b wNP O

<
o
@
&
|
[s2]
=
=
o

PWM2H/RE3

PWM2L/RE2

PWM5H/UPDN1/CN16/RD7

PWM1L1/FLT8/REO
PWMS5L/CN15/RD6

PWM1H1/RE1
RF1
SYNCI4/RFO
VCAP/VDDCORE

VDD

dsPIC33FJ32GS606

PWM6H/CN14/RD5
PWM6L/CN13/RD4

OC4/SYNCO1/RD3

OC3/FLT7/SYNCI3/RD2

PGEC1/AN6/CMP3C/CMP4A/OCFA/RB6 17

PGED1/AN7/CMP4B/RB7 —]18

Avdd 19
AVss 20

AN8/U2CTS/RB8 21
AN9/DACOUT/RB9 /22

Vss 25
Vbb 26

TMS/AN10/RB10 /23
TCK/AN12/CMP1D/RB12 =27

TDO/AN11/EXTREF/RB11 24

TDI/AN13/CMP2D/RB13 =28

AN14/CMP3D/SS1/U2RTS/RB14 /29

AN15/CMP4D/OCFB/CN12/RB15 =——30

U2RX/SDA2/FLT17/CN17/RF4

OC2/SYNCO2/FLT6/RD1

U2TX/SCL2/FLT18/CN18/RF5

41
40

B = Pins are up to 5V tolerant

PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/T4CK/CN1/RC13
OC1/QEB1/FLT5/RDO
IC4/QEAL/FLT4/INT4/RD11
IC3/INDX1/FLT3/INT3/RD10
IC2/FLT2/U1CTS/INT2/RD9
IC1/FLT1/SYNCI1/INT1/RD8

Vss
OSC2/REFCLKO/CLKO/RC15
OSC1/CLKIN/RC12

VDD

SCL1/RG2

SDA1/RG3
U1RTS/SCK1/INTO/RF6
U1RX/SDI1/RF2
U1TX/SDO1/RF3

© 2010 Microchip Technology Inc.
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

Pin Diagrams (Continued)

64-Pin TQFP

PWM3H/RE5
PWMA4L/RE6

PWM4H/RE7

SCK2/FLT12/CN8/RG6
SDI2/FLT11/CN9/RG7
SDO2/FLT10/CN10/RGS8

MCLR
SS2/FLT9/SYNCI2/T5CK/CN11/RG9
Vss

VDD

AN5/CMP3B/AQEB1/CN7/RB5
AN4/CMP2C/CMP3A/AQEA1/CN6/RB4
AN3/CMP2B/AINDX1/CN5/RB3
AN2/CMP1C/CMP2A/ASS1/CN4/RB2
PGEC3/B/AN1/CMP1B/CN3/RB1
PGED3/ANO/CMP1A/CMP4C/CN2/RBO
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© 00N U WNPRP
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PWM2H/RE3

PWM2L/RE2

PWM1L1/FLT8/REO
PWM5H/UPDN1/CN16/RD7
PWMS5L/CN15/RD6

C1TX/RF1
C1RX/SYNCI4/RFO

PWM1H1/RE1
VDD

VCAP/VDDCORE

dsPIC33FJ64GS606

PWM6H/CN14/RD5
PWM6L/CN13/RD4

OC4/SYNCO1/RD3

OC3/FLT7/SYNCI3/RD2

PGEC1/AN6/CMP3C/CMP4A/OCFA/RB6 17

PGED1/AN7/CMP4B/RB7 —]18

Avdd —19
AVss 20

AN8/U2CTS/RB8 /21
AN9/DACOUT/RB9 /22

Vss 25
Vbb 26

TMS/AN10/RB10 /23
TCK/AN12/CMP1D/RB12 =27

TDO/AN11/EXTREF/RB11 24

TDI/AN13/CMP2D/RB13 =28

AN14/CMP3D/SS1/U2RTS/RB14 /29
AN15/CMP4D/OCFB/CN12/RB15 =——30

U2RX/SDA2/FLT17/CN17/RF4

OC2/SYNCO2/FLT6/RD1

U2TX/SCL2/FLT18/CN18/RF5

41
40

B =Pins are up to 5V tolerant

PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/T4CK/CN1/RC13
OC1/QEB1/FLT5/RDO
IC4/QEAL/FLT4/INT4/RD11
IC3/INDX1/FLT3/INT3/RD10
IC2/FLT2/U1CTS/INT2/RD9
IC1/FLT1/SYNCI1/INT1/RD8

Vss
OSC2/REFCLKO/CLKO/RC15
OSC1/CLKIN/RC12

VDD

SCL1/RG2

SDA1/RG3
U1RTS/SCK1/INTO/RF6
U1RX/SDI1/RF2
U1TX/SDO1/RF3

DS70591C-page 10
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

Pin Diagrams (Continued)

64-Pin QFN
PWM3H/RE5
PWM4L/RE6
PWM4H/RE7
SCK2/FLT12/CN8/RG6
SDI2/FLT11/CN9/RG7
SDO2/FLT10/CN10/RG8
MCLR
SS2/FLT9/SYNCI2/T5CK/CN11/RG9
Vss
VDD

AN5/CMP3B/AQEB1/CN7/RB5
AN4/CMP2C/CMP3A/AQEA1/CN6/RB4
AN3/CMP2B/AINDX1/CN5/RB3
AN2/CMP1C/CMP2A/ASS1/CN4/RB2
PGEC3/B/AN1/CMP1B/CN3/RB1
PGED3/ANO/CMP1A/CMP4C/CN2/RBO

Note:
Vss externally.
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dsPIC33FJ32GS606

18
w
=
w
N

s
=
i
N
N
118
HbS
&
8
N
8
b
E%

B =Pins are up to 5V tolerant

48
47
46
45
a4
43
42
a1
40
39
38
37
36
35
34
33

AVss
Vss
VDD

AN8/U2CTS/RB8

AVDD
AN9/DACOUT/RB9

TMS/AN10/RB10
TDO/AN11/EXTREF/RB11
AN14/CMP3D/SS1/U2RTS/RB14

TDI/AN13/CMP2D/RB13
AN15/CMP4D/OCFB/CN12/RB15

PGED1/AN7/CMP4B/RB7
TCK/AN12/CMP1D/RB12

U2RX/SDA2/FLT17/CN17/RF4
U2TX/SCL2FLT18//CN18/RF5

PGEC1/AN6/CMP3C/CMP4A/OCFA/RB6

The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to

PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/T4CK/CN1/RC13
OC1/QEB1/FLT5/RDO
IC4/QEAL/FLT4/INT4/RD11
IC3/INDX1/FLT3/INT3/RD10
IC2/FLT2/U1CTS/INT2/RD9
IC1/FLT1/SYNCI1/INT1/RD8

Vss
OSC2/REFCLKO/CLKO/RC15
OSC1/CLKIN/RC12

VDD

SCL1/RG2

SDA1/RG3
U1RTS/SCK1/INTO/RF6
U1RX/SDI1/RF2
U1TX/SDO1/RF3

© 2010 Microchip Technology Inc.
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

Pin Diagrams (Continued)

64-Pin QFN

PWM3H/RE5

PWMA4L/RE6

PWM4H/RE7

SCK2/FLT12/CN8/RG6
SDI2/FLT11/CN9/RG7
SDO2/FLT10/CN10/RG8

MCLR
SS2/FLT9/SYNCI2/TSCK/CN11/RG9
Vss

VDD

AN5/CMP3B/AQEB1/CN7/RB5
AN4/CMP2C/CMP3A/AQEA1/CN6/RB4
AN3/CMP2B/AINDX1/CN5/RB3
AN2/CMP1C/CMP2A/ASS1/CN4/RB2
PGEC3/B/AN1/CMP1B/CN3/RB1
PGED3/ANO/CMP1A/CMP4C/CN2/RBO

Note:
Vss externally.

<
o
@
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a

©
o
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s
O
Q
<
3
Q
=
Q
O
(2l
o
=
Q
(<}
b4
<
-
O
m
(O]
a

PWM2H/RE3

PGED1/AN7/CMP4B/RB7

PWM2L/RE2

AVDD

PWM1H1/RE1

AVss

AN8/U2CTS/RB8
AN9/DACOUT/RB9

PWM5H/UPDN1/CN16/RD7

PWM1L1/FLT8/REO
PWMS5L/CN15/RD6

CITX/RF1
C1RX/SYNCI4/RFO

VDD
PWM6H/CN14/RD5

VCAP/VDDCORE
PWM6L/CN13/RD4

Vss
VDD

TMS/AN10/RB10
TCK/AN12/CMP1D/RB12

TDO/AN11/EXTREF/RB11
TDI/AN13/CMP2D/RB13

dsPIC33FJ64GS606

AN14/CMP3D/SS1/U2RTS/RB14
AN15/CMP4D/OCFB/CN12/RB15

OC4/SYNCO1/RD3

OC3/FLT7/SYNCI3/RD2

U2RX/SDA2/FLT17/CN17/RF4

OC2/SYNCO2/FLT6/RD1

64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49

1718 19 20 21 22 23 24 25 26 27 28 29 30 31 32

U2TX/SCL2/FLT18/CN18/RF5

M = Pins are up to 5V tolerant

PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/TACK/CN1/RC13
OC1/QEB1/FLT5/RDO
IC4/QEAL/FLT4/INT4/RD11
IC3/INDX1/FLT3/INT3/RD10
IC2/FLT2/U1CTS/INT2/RD9
IC1/FLT1/SYNCI1/INT1/RD8

Vss
OSC2/REFCLKO/CLKO/RC15
OSC1/CLKIN/RC12

VDD

SCL1/RG2

SDA1/RG3
U1RTS/SCK1/INTO/RF6
U1RX/SDI1/RF2
U1TX/SDO1/RF3

The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to

DS70591C-page 12
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

Pin Diagrams (Continued)

80-Pin TQFP B = Pins are up to 5V tolerant

PWM5H/UPDN1/CN16/RD7

PWM5L/CN15/RD6
PWM7H/OC4/SYNCO1/RD3

PWMI1L1/FLT8/REO
INDX2SYNCI4//RGO
OC3/FLT7/RD2
OC2/SYNCO2/FLT6/RD1

QEB2/RG1
PWM7L/CN19/RD13

PWM2L/RE2
PWM1H1/RE1
VCAP/VDDCORE
PWM6H/CN14/RD5
PWM6L/CN13/RD4
QEA2/RD12

< ™M

w
EC
3J I
™ N
S s
22
a a

RF1
RFO
VDD

(@]

PWM3H/RES 1 60 PGEC2/SOSCO/T1CK/CNO/RC14
PWMA4L/RE6 2 59 PGED2/SOSCI/T4CK/CN1/RC13
PWM4H/RE7 3 58 OC1/QEB1/FLT5/RDO
AN16/T2CK/RC1 4 57 IC4/QEA1/FLT4/RD11
AN17/T3CK/RC2 5 56 IC3/INDX1/FLT3/RD10
SCK2/FLT12/CN8/RG6 6 55 IC2/FLT2/RD9
SDI2/FLT11/CN9/RG7 7 54 IC1/FLT1/SYNCI1/RD8
SDO2/FLT10/CN10/RG8 8 53 SDA2/INT4/FLT19/RA15
MCLR 9 52 SCL2/INT3/FLT20/RA14
SS2/FLT9/T5CK/CN11/RG9 10 51 Vss
vss 11 dsPIC33FJ32GS608 50 OSC2/REFCLKO/CLKO/RC15
voo [ 12 49 OSC1/CLKIN/RC12
TMS/FLT13/INT1/RE8 13 48 VDD
TDO/FLT14/INT2/RE9 [ 14 47 SCL1/RG2
AN5S/CMP3B/AQEB1/CN7/RB5 15 46 SDA1/RG3
AN4/CMP2C/CMP3A/AQEA1/CN6/RB4 16 45 SCK1/INTO/RF6
AN3/CMP2B/AINDX1/CN5/RB3 17 a4 SDI1/RF7
AN2/CMP1C/CMP2A/ASS1/CN4/RB2 18 43 SDO1/RF8
PGEC3/AN1/CMP1B/CN3/RB1 19 42 ULRX/RF2
PGED3/ANO/CMP1A/CMP4C/CN2/RBOL__] 20 41 ULTX/RF3
SNQILEREIBITITINLEHISS
PE2S 8823239283393 3g93 97
> m o > o m oo
S E R E RN A 3 3 55BN
$§2z |5358 9ogPpSsgzd
=== SO0z g 225558352 ¢
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

Pin Diagrams (Continued)

80-Pin TQFP [l =Pins are up to 5V tolerant

PWM5H/UPDN1/CN16/RD7

PWM5L/CN15/RD6
PWM7H/OC4/SYNCO1/RD3

PWMI1L1/FLT8/REO
INDX2SYNCI4//[RGO
OC3/FLT7/RD2
OC2/SYNCO2/FLT6/RD1

PWM2L/RE2
PWM1H1/RE1
QEB2/RG1
C1TX/RF1
VCAP/VDDCORE
PWM6H/CN14/RD5
PWM6L/CN13/RD4
PWM7L/CN19/RD13
QEA2/RD12

™
3w
x &
J T
™ N
S =
2 =2
oaa

C1RX/RFO
VbD

PWM3H/RES5 1 o PGEC2/SOSCO/T1CK/CNO/RC14
PWMA4L/RE6 2 PGED2/SOSCI/TACK/CN1/RC13
PWM4H/RE7 3 OC1/QEB1/FLT5/RDO
AN16/T2CK/RC1 4 IC4/QEA1/FLT4/RD11
AN17/T3CK/RC2 5 IC3/INDX1/FLT3/RD10
SCK2/FLT12/CN8/RG6 6 IC2/FLT2/RD9
SDI2/FLT11/CN9/RG7 7 IC1/FLT1/SYNCI1/RD8
SDO2/FLT10/CN10/RG8 8 SDA2/INT4/FLT19/RA15
MCLR 9 SCL2/INT3/FLT20/RA14
SS2/FLTY/T5CK/CN11/RGO dsPIC33F164GS608 Vss
Vss[ |11 OSC2/REFCLKO/CLKO/RC15
voo [ 12 OSC1/CLKIN/RC12

VbD

SCL1/RG2
SDA1/RG3
SCK1/INTO/RF6
SDI1/RF7
SDO1/RF8
U1RX/RF2
U1ITX/RF3

TMS/FLT13/INTL/RE8 [ 13
TDO/FLT14/INT2/RES [ 14
AN5/CMP3B/AQEB1/CN7/RB5 [ 15
AN4/CMP2C/CMP3A/AQEA1/CNG/RBA[] 16
AN3/CMP2B/AINDX1/CN5/RB3[_| 17
AN2/CMP1C/CMP2A/ASST/CN4/RB2[_] 18
PGEC3/AN1/CMP1B/CN3/RB1[| 19
PGED3/ANO/CMP1A/CMPAC/CN2/RBO L] 20

23
24

35

AN15/CMP4D/OCFB/CN12/RB15 |36

a7

AN9/DACOUT/RB9 28

vss []31
vop []32

TCK/AN12/CMP1D/RB12 []33

PWMSL/RA9 =
AVDD 25
AVss 26
AN10/RB10 29
AN11/EXTREF/RB11 [_|30

PWMB8H/RA10
AN14/CMP3D/SS1/U2RTS/RB14

ANB/U2CTS/RB8

PGED1/AN7/CMP4B/RB7 [_|22
TDI/AN13/CMP2D/RB13 [_|34

U2RX/FLT17/CN17/RF4
U2TX/FLT18/CN18/RF5

U1CTS/FLT15/SYNCI3/CN20/RD14
U1RTS/FLT16/SYNCI2/CN21/RD15

PGEC1/AN6CMP3C/CMP4A//OCFA/RB6 21

DS70591C-page 14 Prelimi nary © 2010 Microchip Technology Inc.




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

Pin Diagrams (Continued)

100-Pin TQFP

SYNCO1/FLT23/RG14
PWM5H/UPDN1/CN16/RD7
PWMSL/CN15/RD6
OC2/SYNCO2/FLT6/RD1

PWM1H/RE1
PWM7L/CN19/RD13

PW/M1L/FLTS/REO
AN23/CN23/RA7
AN22/CN22/RA6
INDX2/RGO
QEB2/RG1
PWM6H/CN14/RD5
PWM6L/CN13/RD4
QEA2/RD12

RF1

RFO
PWM7H/OC4/RD3

PWM3L/RE4
PWM2H/RE3
PWM2L/RE2
PWMIL/RG13
PWM9H/RG12
VCAP/VDDCORE
OC3/FLT7/RD2

VbD

o

SYNCI1/RG15

VDD

PWM3H/RE5

PWMA4L/RE6

PWM4H/RE7

AN16/T2CK/RC1

AN17/T3CK/RC2

AN18/TACK/RC3

AN19/T5CK/RC4
SCK2/FLT12/CN8/RG6
SDI2/FLT11/CN9/RG7
SDO2/FLT10/CN10/RG8

MCLR

SS2/FLT9/CN11/RGY

Vvss []

Vvop[]

TMS/RAO Il 17
AN20/FLT13/INT1/RES ]
AN21/FLT14/INT2/RE9[]
ANS5/CMP3B/AQEB1/CN7/RB5 [
AN4/CMP2C/CMP3A/AQEA1/CN6/RB4 [
AN3/CMP2B/AINDX1/CN5/RB3 |
AN2/CMP1C/CMP2A/ASS1/CN4/RB2 [
PGEC3/AN1/CMP1B/CN3/RB1[]
PGED3/ANO/CMP1A/CMP4C/CN2/RBOL ]

1
2
3
4
5
6
7
8
9

dsPIC33FJ32GS610

Vss
VDD

TCK/RAL

Vss
VbD

U1CTS/FLT15/SYNCI3/CN20/RD14

AVss
AN8/RB8

AVDD
AN9/DACOUT/RB9

AN14/CMP3D/SS1/RB14

AN10/RB10
AN15/CMP4D/OCFB/CN12/RB15

AN11/EXTREF/RB11
U2RTS/RF13

PGED1/AN7/CMP4B/RB7
PWMBSL/RA9
PWMB8H/RA10
U2CTS/RF12
AN12/CMP1D/RB12
AN13/CMP2D/RB13
U2RX/FLT17/CN17/RF4
U2TX/FLT18/CN18/RF5

U1RTS/FLT16/SYNCI2/CN21/RD15

PGEC1/AN6/CMP3C/CMP4A//OCFA/RB6

B = Pins are up to 5V tolerant

Vss
PGEC2/SOSCO/T1CK/CNO/RC14
PGED2/SOSCI/CN1/RC13
OC1/QEB1/FLT5/RDO
IC4/QEAL/FLT4/RD11
IC3/INDX1/FLT3/RD10
IC2/FLT2/RD9
IC1/FLT1/RD8
INT4/FLT19/SYNCI4/RA15
INT3/FLT20/RA14

Vss
OSC2/REFCLKO/CLKO/RC15
OSC1/CLKIN/RC12

VDD

TDO/RA5

TDI/RA4
SDA2/FLT21/RA3
SCL2/FLT22/RA2
SCL1/RG2

SDA1/RG3
SCK1/INTO/RF6
SDI1/RF7

SDO1/RF8

U1RX/RF2

UITX/RF3

© 2010 Microchip Technology Inc. Prelimi nary
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

Pin Diagrams (Continued)

100-Pin TQFP W = Pins are up to 5V tolerant

SYNCO1/FLT23/RG14
PWM5H/UPDN1/CN16/RD7
PWMS5L/CN15/RD6
OC2/SYNCO2/FLT6/RD1

PWM1H/RE1
PWM7L/CN19/RD13

PW/M1L/FLT8/REQ
AN23/CN23/RA7
AN22/CN22/RA6
INDX2/RGO
QEB2/RG1
PWM6H/CN14/RD5
PWMB6L/CN13/RD4
QEA2/RD12

C1TX/RF1
PWM7H/OC4/RD3

PWM2L/RE2
PWMIL/RG13
PWM9H/RG12
VCAP/VDDCORE
OC3/FLT7/RD2

o
T ow
x &
3T
™ N
=2
2=
oo

C1RX/RFO
VbD

o
o
-
SYNCIL/RG15 10 75 Vss
VDD 2 74 PGEC2/SOSCO/T1CK/CNO/RC14
PWM3H/RES 3 73 PGED2/SOSCI/CN1/RC13
PWMA4L/RE6 4 72 OC1/QEB1/FLT5/RDO
PWM4H/RE7 5 71 IC4/QEAL/FLT4/RD11
AN16/T2CK/RC1 6 70 IC3/INDX1/FLT3/RD10
AN17/T3CK/RC2 7 69 IC2/FLT2/RD9
AN18/T4CK/RC3 8 68 IC1/FLT1/RD8
AN19/T5CK/RC4 9 67 INT4/FLT19/SYNCI4/RA15
SCK2/FLT12/CN8/RG6 10 66 INT3/FLT20/RA14
SDI2/FLT11/CN9/RG7 11 65 Vss
SDO2/FLT10/CN10/RG8 12 64 OSC2/REFCLKO/CLKO/RC15
MCLR 13 dsPIC33FJ64GS610 63 OSC1/CLKIN/RC12
SS2/FLT9/CN11/RG9 14 62 VDD
Vss 15 61 TDO/RA5
voo[] 16 60 TDI/RA4
TMS/RAO Il 17 59 SDA2/FLT21/RA3
AN20/FLT13/INT1/RE8 18 58 SCL2/FLT22/RA2
AN21/FLT14/INT2/RE9[] 19 57 SCL1/RG2
AN5/CMP3B/AQEB1/CN7/RB5 ] 20 56 SDA1/RG3
AN4/CMP2C/CMP3A/AQEAL/CNG6/RB4[ ] 21 55 SCK1/INTO/RF6
AN3/CMP2B/AINDX1/CN5/RB3[] 22 54 SDI1/RF7
AN2/CMP1C/ICMP2A/ASS1/CN4/RB2 23 53 SDO1/RF8
PGEC3/AN1/CMP1B/CN3/RB1[] 24 52 U1RX/RF2
PGED3/ANO/CMP1A/CMP4C/CN2/RBOL] 25 51 U1TX/RF3
\ERNBR3E8BIBEHR327923285293
ONOO O N O-HNOdMOANNMSTL oS WS W0
BoEdcYBE 598 rEaaa9S58¢8¢%
IoJETTIgEal srrroex Errw®
L g QT Z >OSouWw olw|ln o g|h N S add
[ W5} <O§Lu }_’—’—H(\IU)E N 22
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
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dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610

TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. We
welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Web site; http://www.microchip.com
» Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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1.0 DEVICE OVERVIEW

Note:  This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and  dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to the “dsPIC33F/PIC24H
Family Reference Manual’. Please see
the Microchip web site (www.micro-
chip.com) for the latest dsPIC33F/PIC24H
Family Reference Manual sections.

This document contains device-specific information for
the following dsPIC33F Digital Signal Controller (DSC)
devices:

» dsPIC33FJ32GS406

» dsPIC33FJ32GS606

* dsPIC33FJ32GS608

* dsPIC33FJ32GS610

* dsPIC33FJ64GS406

» dsPIC33FJ64GS606

» dsPIC33FJ64GS608

» dsPIC33FJ64GS610

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 families of devices
contain extensive Digital Signal Processor (DSP) func-
tionality with a high-performance 16-bit microcontroller
(MCU) architecture.

Figure 1-1 shows a general block diagram of the core
and peripheral modules in the dsPIC33FJ32GS406/
606/608/610 and dsPIC33FJ64GS406/606/608/610
devices. Table 1-1 lists the functions of the various pins
shown in the pinout diagrams.

© 2010 Microchip Technology Inc. Preliminary DS70591C-page 19



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

FIGURE 1-1: BLOCK DIAGRAM
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Note: Not all pins or features are implemented on all device pinout configurations. See pinout diagrams for the specific pins and features

present on each device.

DS70591C-page 20 Preliminary © 2010 Microchip Technology Inc.



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

TABLE 1-1: PINOUT 1/0O DESCRIPTIONS
. Pin Buffer I
Pin Name Type Type Description

ANO-AN23 | Analog |Analog input channels

CLKI I ST/CMOS | External clock source input. Always associated with OSC1 pin function.

CLKO (@) — Oscillator crystal output. Connects to crystal or resonator in Crystal
Oscillator mode. Optionally functions as CLKO in RC and EC modes.
Always associated with OSC2 pin function.

0OSsC1 I ST/CMOS | Oscillator crystal input. ST buffer when configured in RC mode; CMOS
otherwise.

0osc2 1/0 — Oscillator crystal output. Connects to crystal or resonator in Crystal
Oscillator mode. Optionally functions as CLKO in RC and EC modes.

SOSCI | ST/CMOS|32.768 kHz low-power oscillator crystal input; CMOS otherwise.

SOSCO o — 32.768 kHz low-power oscillator crystal output.

CNO-CN23 I ST Change notification inputs. Can be software programmed for internal
weak pull-ups on all inputs.

C1RX I ST ECAN1 bus receive pin.

C1TX @) — ECAN1 bus transmit pin.

IC1-IC4 I ST Capture inputs 1/4

INDX1, INDX2, AINDX1 | ST Quadrature Encoder Index Pulse input.

QEA1, QEA2, AQEAL I ST Quadrature Encoder Phase A input in QEI mode.
Auxiliary Timer External Clock/Gate input in Timer mode.

QEB1, QEB2, AQEB1 | ST Quadrature Encoder Phase A input in QEI mode.
Auxiliary Timer External Clock/Gate input in Timer mode.

UPDN1 (@) CMOS |Position Up/Down Counter Direction State.

OCFA I ST Compare Fault A input (for Compare Channels 1 and 2)

OCFB I ST Compare Fault B input (for Compare Channels 3 and 4)

0OC1-0C4 (@) — Compare Outputs 1 through 4

INTO I ST External Interrupt O

INT1 I ST External Interrupt 1

INT2 | ST External Interrupt 2

INT3 | ST External Interrupt 3

INT4 | ST External Interrupt 4

RAO0-RA15 I/0 ST PORTA is a bidirectional I/O port

RBO0-RB15 I/0 ST PORTB is a bidirectional 1/O port

RCO0-RC15 I/0 ST PORTC is a bidirectional 1/0 port

RDO-RD15 I/0 ST PORTD is a bidirectional I/O port

REO-RE9 I/O ST PORTE is a bidirectional 1/O port

RFO-RF13 I/0 ST PORTF is a bidirectional I/0 port

RGO0-RG15 /0 ST PORTG is a bidirectional 1/O port

T1CK I ST Timerl External Clock Input

T2CK I ST Timer2 External Clock Input

T3CK | ST Timer3 External Clock Input

T4CK | ST Timer4 External Clock Input

T5CK I ST Timer5 External Clock Input

Legend: CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels

TTL = Transistor-Transistor Logic

Analog = Analog input
P = Power

| = Input
O = Output

© 2010 Microchip Technology Inc.
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TABLE 1-1: PINOUT 1/O DESCRIPTIONS (CONTINUED)
. Pin Buffer I
Pin Name Type Type Description
UICTS I ST UARTL1 clear to send
U1RTS o — UART1 ready to send
U1RX I ST UART1 receive
ulTXx @) — UART1 transmit
U2CTS I ST UART2 clear to send
U2RTS (0] — UART2 ready to send
U2RX I ST UART2 receive
uz2TXx o — UART2 transmit
SCK1 I/O ST Synchronous serial clock input/output for SPI1
SDI1 I ST SPI1 data in
SDO1 ) — SPI1 data out
SS1, ASS1 I/0 ST SPI1 slave synchronization or frame pulse 1/0O
SCK2 1/0 ST Synchronous serial clock input/output for SP12
SDI2 I ST SPI2 data in
SDO2 o) — SPI2 data out
SS2 I/O ST SPI2 slave synchronization or frame pulse I/O
SCL1 I/0 ST Synchronous serial clock input/output for 12C1
SDA1l I/0 ST Synchronous serial data input/output for 12C1
SCL2 I/0 ST Synchronous serial clock input/output for 12C2
SDA2 1/0 ST Synchronous serial data input/output for 12C2
T™MS I TTL  |JTAG Test mode select pin
TCK I TTL  |JTAG test clock input pin
TDI | TTL JTAG test data input pin
TDO (@) — JTAG test data output pin
CMP1A I Analog |Comparator 1 Channel A
CMP1B | Analog |Comparator 1 Channel B
CMP1C | Analog |Comparator 1 Channel C
CMP1D | Analog |Comparator 1 Channel D
CMP2A I Analog |Comparator 2 Channel A
CMP2B I Analog |Comparator 2 Channel B
CMP2C I Analog |Comparator 2 Channel C
CMP2D | Analog |Comparator 2 Channel D
CMP3A | Analog |Comparator 3 Channel A
CMP3B | Analog |Comparator 3 Channel B
CMP3C I Analog |Comparator 3 Channel C
CMP3D I Analog |Comparator 3 Channel D
CMP4A I Analog |Comparator 4 Channel A
CMP4B | Analog |Comparator 4 Channel B
CMP4C | Analog |Comparator 4 Channel C
CMP4D | Analog |Comparator 4 Channel D
DACOUT 0 — DAC output voltage
EXTREF | Analog |External Voltage Reference Input for the Reference DACs
REFCLK 0 — REFCLK output signal is a postscaled derivative of the system clock
Legend: CMOS = CMOS compatible input or output Analog = Analog input | = Input
ST = Schmitt Trigger input with CMOS levels P = Power O = Output

TTL = Transistor-Transistor Logic

DS70591C-page 22

Prelimi nary © 2010 Microchip Technology Inc.




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

TABLE 1-1: PINOUT 1/O DESCRIPTIONS (CONTINUED)
. Pin Buffer I
Pin Name Type Type Description
FLT1-FLT23 I ST Fault Inputs to PWM Module
SYNCI1-SYNCI4 I ST External synchronization signal to PWM Master Time Base
SYNCO1-SYNCO2 O — PWM Master Time Base for external device synchronization
PWM1L 0] — PWM1 Low output
PWM1H O — PWM1 High output
PWM2L O — PWM2 Low output
PWM2H O — PWM2 High output
PWM3L 0] — PWM3 Low output
PWM3H (@) — PWM3 High output
PWM4L 0] — PWM4 Low output
PWM4H O — PWM4 High output
PWM5L O — PWMS5 Low output
PWM5H O — PWMS5 High output
PWM6L 0] — PWM6 Low output
PWM6H (@) — PWM6 High output
PWM7L 0] — PWM?7 Low output
PWM7H O — PWM?7 High output
PWMSL O — PWMS8 Low output
PWM8H O — PWMS8 High output
PWMOIL 0] — PWM9 Low output
PWM9H (@) — PWMB9 High output
PGED1 I/0 ST Data I/O pin for programming/debugging communication Channel 1
PGEC1 | ST Clock input pin for programming/debugging communication Channel 1
PGED2 I/0 ST Data I/O pin for programming/debugging communication Channel 2
PGEC2 | ST Clock input pin for programming/debugging communication Channel 2
PGED3 I/0 ST Data /O pin for programming/debugging communication Channel 3
PGEC3 I ST Clock input pin for programming/debugging communication Channel 3
MCLR 1P ST Master Clear (Reset) input. This pin is an active-low Reset to the
device.
AVDD P P Positive supply for analog modules
AVss P P Ground reference for analog modules
VDD P — Positive supply for peripheral logic and I/O pins
VCAP/VDDCORE P — CPU logic filter capacitor connection
Vss P — Ground reference for logic and 1/0 pins

Legend: CMOS = CMOS compatible input or output
ST = Schmitt Trigger input with CMOS levels
TTL = Transistor-Transistor Logic

Analog = Analog input
P = Power

| = Input
O = Output
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NOTES:
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2.0 GUIDELINES FOR GETTING
STARTED WITH 16-BIT
DIGITAL SIGNAL
CONTROLLERS

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
family of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to the “dsPIC33F/PIC24H
Family Reference Manual”. Please see
the Microchip web site
(www.microchip.com) for the latest
74dsPIC33F/PIC24H Family Reference
Manual sections.

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

2.1 Basic Connection Requirements

Getting started with the
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 family of 16-bit
Digital Signal Controllers (DSC) requires attention to a
minimal set of device pin connections before
proceeding with development. The following is a list of
pin names, which must always be connected:

« All'VDD and Vss pins
(see Section 2.2 “Decoupling Capacitors”)

» All AVDD and AVss pins (regardless if ADC module
is not used)

(see Section 2.2 “Decoupling Capacitors”)

* VCAP/\VDDCORE
(see Section 2.3 “Capacitor on Internal Voltage
Regulator (VCAP/VDDCORE)”")

e MCLR pin
(see Section 2.4 “Master Clear (MCLR) Pin”)

* PGECX/PGEDX pins used for In-Circuit Serial
Programming™ (ICSP™) and debugging purposes
(see Section 2.5 “ICSP Pins”)

* OSC1 and OSC2 pins when external oscillator
source is used
(see Section 2.6 “External Oscillator Pins")

2.2 Decoupling Capacitors

The use of decoupling capacitors on every pair of
power supply pins, such as VDD, Vss, AVDD, and
AVss is required.

Consider the following criteria when using decoupling
capacitors:

» Value and type of capacitor: Recommendation
of 0.1 pF (100 nF), 10-20V. This capacitor should
be a low-ESR and have resonance frequency in
the range of 20 MHz and higher. It is
recommended that ceramic capacitors be used.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close
to the pins as possible. It is recommended to
place the capacitors on the same side of the
board as the device. If space is constricted, the
capacitor can be placed on another layer on the
PCB using a via; however, ensure that the trace
length from the pin to the capacitor is within
one-quarter inch (6 mm) in length.

* Handling high frequency noise: If the board is
experiencing high frequency noise, upward of
tens of MHz, add a second ceramic-type capaci-
tor in parallel to the above described decoupling
capacitor. The value of the second capacitor can
be in the range of 0.01 pF to 0.001 pF. Place this
second capacitor next to the primary decoupling
capacitor. In high-speed circuit designs, consider
implementing a decade pair of capacitances as
close to the power and ground pins as possible.
For example, 0.1 pF in parallel with 0.001 pF.

* Maximizing performance: On the board layout

from the power supply circuit, run the power and
return traces to the decoupling capacitors first,
and then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum, thereby reducing PCB track
inductance.

© 2010 Microchip Technology Inc.
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FIGURE 2-1: RECOMMENDED
MINIMUM CONNECTION
T 0.1 pF
VDD Ceramic
T
w [a] 9]
R © %]
R1 : >
MCLR S
5
C >
l dsPIC33F
v i o
ot | g g R
Ceramic <>( <>( g g Ceramic
# 0.1 pF 0.1 pF
100 Ceramic Ceramic

221 TANK CAPACITORS

On boards with power traces running longer than six
inches in length, it is suggested to use a tank capacitor
for integrated circuits including DSCs to supply a local
power source. The value of the tank capacitor should
be determined based on the trace resistance that con-
nects the power supply source to the device, and the
maximum current drawn by the device in the applica-
tion. In other words, select the tank capacitor so that it
meets the acceptable voltage sag at the device. Typical
values range from 4.7 pF to 47 pF.

2.3 Capacitor on Internal Voltage
Regulator (VCAP/VDDCORE)

A low-ESR (< 5 Ohms) capacitor is required on the
VCAP/VDDCORE pin, which is used to stabilize the
voltage regulator output voltage. The VCAP/VDDCORE
pin must not be connected to VbD, and must have a
capacitor between 4.7 pF and 10 pF, 16V connected to
ground. The type can be ceramic or tantalum. Refer to
Section 27.0 “Electrical Characteristics”  for
additional information.

The placement of this capacitor should be close to the
VcAP/VDDCORE. It is recommended that the trace
length not exceed one-quarter inch (6 mm). Refer to
Section 24.2 “On-Chip Voltage Regulator” for
details.

2.4 Master Clear (MCLR) Pin

The MCLR pin provides for two specific device
functions:

» Device Reset
» Device programming and debugging.

During device programming and debugging, the
resistance and capacitance that can be added to the
pin must be considered. Device programmers and
debuggers drive the MCLR pin. Consequently,
specific voltage levels (VIH and ViL) and fast signal
transitions must not be adversely affected. Therefore,
specific values of R and C will need to be adjusted
based on the application and PCB requirements.

For example, as shown in Figure?2-2, it is
recommended that the capacitor C, be isolated from
the MCLR pin during programming and debugging
operations.

Place the components shown in Figure 2-2 within
one-quarter inch (6 mm) from the MCLR pin.

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
R
R1
MCLR
P dsPIC33F

Note 1: R < 10kQ is recommended. A suggested
starting value is 10 kQ. Ensure that the
MCLR pin VIH and VIL specifications are met.

2: R1< 470Q will limit any current flowing into
MCLR from the external capacitor C, in the
event of MCLR pin breakdown, due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR pin
VIH and VIL specifications are met.
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2.5 ICSP Pins

The PGECx and PGEDXx pins are used for In-Circuit
Serial Programming™ (ICSP™) and debugging pur-
poses. It is recommended to keep the trace length
between the ICSP connector and the ICSP pins on the
device as short as possible. If the ICSP connector is
expected to experience an ESD event, a series resistor
is recommended, with the value in the range of a few
tens of Ohms, not to exceed 100 Ohms.

Pull-up resistors, series diodes, and capacitors on the
PGCx and PGDx pins are not recommended as they
will interfere with the programmer/debugger communi-
cations to the device. If such discrete components are
an application requirement, they should be removed
from the circuit during programming and debugging.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the respective
device Flash programming specification for information
on capacitive loading limits and pin input voltage high
(ViH) and input low (VIL) requirements.

Ensure that the “Communication Channel Select” (i.e.,
PGECx/PGEDx pins) programmed into the device
matches the physical connections for the ICSP to
MPLAB® ICD 2, MPLAB® ICD 3, or MPLAB® REAL
ICE™.,

For more information on ICD 2, ICD 3, and REAL ICE
connection requirements, refer to the following
documents that are available on the Microchip web
site.

« “MPLAB® ICD 2 In-Circuit Debugger User's
Guide” DS51331

» “Using MPLAB® ICD 2" (poster) DS51265

« “MPLAB® ICD 2 Design Advisory” DS51566

« “Using MPLAB® ICD 3" (poster) DS51765

+ “MPLAB® ICD 3 Design Advisory” DS51764

« “MPLAB® REAL ICE™ In-Circuit Debugger
User's Guide” DS51616

« “Using MPLAB® REAL ICE™" (poster) DS51749

2.6 External Oscillator Pins

Many DSCs have options for at least two oscillators: a
high-frequency primary oscillator and a low-frequency
secondary oscillator (refer to Section 9.0 “Oscillator
Configuration” for details).

The oscillator circuit should be placed on the same
side of the board as the device. Also, place the
oscillator circuit close to the respective oscillator pins,
not exceeding one-half inch (12 mm) distance
between them. The load capacitors should be placed
next to the oscillator itself, on the same side of the
board. Use a grounded copper pour around the
oscillator circuit to isolate them from surrounding
circuits. The grounded copper pour should be routed
directly to the MCU ground. Do not run any signal
traces or power traces inside the ground pour. Also, if
using a two-sided board, avoid any traces on the
other side of the board where the crystal is placed. A
suggested layout is shown in Figure 2-3.

FIGURE 2-3: SUGGESTED PLACEMENT
OF THE OSCILLATOR
CIRCUIT

Main Oscillator

Guard Ring

Guard Trace

Secondary
Oscillator
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2.7 Oscillator Value Conditions on
Device Start-up

If the PLL of the target device is enabled and
configured for the device start-up oscillator, the
maximum oscillator source frequency must be limited
to 4 MHz < FIN < 8 MHz to comply with device PLL
start-up conditions. This means that if the external
oscillator frequency is outside this range, the
application must start-up in the FRC mode first. The
default PLL settings after a POR with an oscillator
frequency outside this range will violate the device
operating speed.

Once the device powers up, the application firmware
can initialize the PLL SFRs, CLKDIV, and PLLDBF to a
suitable value, and then perform a clock switch to the
Oscillator + PLL clock source. Note that clock switching
must be enabled in the device Configuration Word.

2.8 Configuration of Analog and
Digital Pins During ICSP
Operations

If MPLAB ICD 2, ICD 3, or REAL ICE is selected as a
debugger, it automatically initializes all of the A/D input
pins (ANx) as “digital” pins, by setting all bits in the
ADPCFG and ADPCFG?2 registers.

The bits in the registers that correspond to the A/D pins
that are initialized by MPLAB ICD 2, ICD 3, or REAL
ICE, must not be cleared by the user application
firmware; otherwise, communication errors will result
between the debugger and the device.

If your application needs to use certain A/D pins as
analog input pins during the debug session, the user
application must clear the corresponding bits in the
ADPCFG and ADPCFG2 registers during initialization
of the ADC module.

When MPLAB ICD 2, ICD 3, or REAL ICE is used as a
programmer, the user application firmware must
correctly configure the ADPCFG and ADPCFG2
registers. Automatic initialization of these registers is
only done during debugger operation. Failure to
correctly configure the register(s) will result in all A/D
pins being recognized as analog input pins, resulting in
the port value being read as a logic '0', which may
affect user application functionality.

2.9 Unused 1I/Os

Unused I/O pins should be configured as outputs and
driven to a logic-low state.

Alternatively, connect a 1k to 10k resistor to VSs on
unused pins and drive the output to logic low.

2.10 Typical Application Connection
Examples

Examples of typical application connections are shown
in Figure 2-4 through Figure 2-11.
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FIGURE 2-4: DIGITAL PFC
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FIGURE 2-6: SINGLE-PHASE SYNCHRONOUS BUCK CONVERTER
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FIGURE 2-7: MULTI-PHASE SYNCHRONOUS BUCK CONVERTER

12V Input

T

3.3V Output
<

T ) | @

|
o~ v
\ 4 M ke
Kk FET FET
7 Driver Driver A —~
v t1 t1 ‘
== = s — <
ADC
Channel == = =2 PWM i FET
oo oo pPWM =¥ Driver
Analog Comparator |« k3 |g
dsPIC33FJ32GS608
Analog Comparator |« ks |g
Analog Comparator Ks |

ADC Channel

A

DS70591C-page 30 Preliminary © 2010 Microchip Technology Inc.




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

FIGURE 2-8: OFF-LINE UPS
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FIGURE 2-9: INTERLEAVED PFC
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FIGURE 2-10: PHASE-SHIFTED FULL-BRIDGE CONVERTER
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3.0 CPU

Note 1. This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 2. “CPU”
(DS70204) in the “dsPIC33F/PIC24H
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com).

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

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 CPU module has a
16-bit (data) modified Harvard architecture with an
enhanced instruction set, including significant support
for DSP. The CPU has a 24-bit instruction word with a
variable length opcode field. The Program Counter
(PC) is 23 bits wide and addresses up to 4M x 24 bits
of user program memory space. The actual amount of
program memory implemented varies from device to
device. A single-cycle instruction prefetch mechanism
is used to help maintain throughput and provides pre-
dictable execution. All instructions execute in a single
cycle, with the exception of instructions that change the
program flow, the double-word move (MOV. D)
instruction and the table instructions. Overhead-free
program loop constructs are supported using the DO
and REPEAT instructions, both of which are
interruptible at any point.

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices have six-
teen, 16-bit working registers in the programmer’s
model. Each of the working registers can serve as a
data, address or address offset register. The sixteenth
working register (W15) operates as a software Stack
Pointer (SP) for interrupts and calls.

There are two classes of instruction in the
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices: MCU and
DSP. These two instruction classes are seamlessly
integrated into a single CPU. The instruction set
includes many addressing modes and is designed for
optimum C compiler efficiency. For most instructions,
the dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 is capable of exe-
cuting a data (or program data) memory read, a work-
ing register (data) read, a data memory write and a
program (instruction) memory read per instruction

cycle. As a result, three parameter instructions can be
supported, allowing A+ B=C operations to be
executed in a single cycle.

A block diagram of the CPU is shown in Figure 3-1,
and the programmer’s model for the
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 is  shown in
Figure 3-2.

3.1 Data Addressing Overview

The data space can be addressed as 32K words or
64 Kbytes and is split into two blocks, referred to as X
and Y data memory. Each memory block has its own
independent Address Generation Unit (AGU). The
MCU class of instructions operates solely through
the X memory AGU, which accesses the entire
memory map as one linear data space. Certain DSP
instructions operate through the X and Y AGUs to
support dual operand reads, which splits the data
address space into two parts. The X and Y data space
boundary is device-specific.

Overhead-free circular buffers (Modulo Addressing
mode) are supported in both X and Y address spaces.
The Modulo Addressing removes the software
boundary checking overhead for DSP algorithms.
Furthermore, the X AGU circular addressing can be
used with any of the MCU class of instructions. The X
AGU also supports Bit-Reversed Addressing to greatly
simplify input or output data reordering for radix-2 FFT
algorithms.

The upper 32 Kbytes of the data space memory map
can optionally be mapped into program space at any
16K program word boundary defined by the 8-bit
Program Space Visibility Page (PSVPAG) register. The
program-to-data space mapping feature lets any
instruction access program space as if it were data
space.

3.2 DSP Engine Overview

The DSP engine features a high-speed, 17-bit by 17-bit
multiplier, a 40-bit ALU, two 40-bit saturating
accumulators and a 40-bit bidirectional barrel shifter.
The barrel shifter is capable of shifting a 40-bit value up
to 16 bits, right or left, in a single cycle. The DSP
instructions operate seamlessly with all other
instructions and have been designed for optimal real-
time performance. The MAC instruction and other asso-
ciated instructions can concurrently fetch two data
operands from memory while multiplying two W
registers and accumulating and optionally saturating
the result in the same cycle. This instruction
functionality requires that the RAM data space be split
for these instructions and linear for all others. Data
space partitioning is achieved in a transparent and
flexible manner through dedicating certain working
registers to each address space.

© 2010 Microchip Technology Inc.

Preliminary

DS70591C-page 35


http://www.microchip.com
http://www.microchip.com

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

3.3 Special MCU Features

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 features a 17-bit by
17-bit single-cycle multiplier that is shared by both the
MCU ALU and DSP engine. The multiplier can perform
signed, unsigned and mixed sign multiplication. Using a
17-bit by 17-bit multiplier for 16-bit by 16-bit multiplication
not only allows you to perform mixed sign multiplication,
it also achieves accurate results for special operations,
such as (-1.0) x (-1.0).

FIGURE 3-1:
CORE BLOCK DIAGRAM

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 supports 16/16 and
32/16 divide operations, both fractional and integer. All
divide instructions are iterative operations. They must be
executed within a REPEAT loop, resulting in a total
execution time of 19 instruction cycles. The divide
operation can be interrupted during any of those
19 cycles without loss of data.

A 40-bit barrel shifter is used to perform up to a 16-bit
left or right shift in a single cycle. The barrel shifter can
be used by both MCU and DSP instructions.

dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610 CPU
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FIGURE 3-2: PROGRAMMER’S MODEL
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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-0 R/W-0
OA OB sA® s® OAB DA DC
bit 15 bit 8
R/W-0 R/W-00) R/W-00) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL<2:0>(2) RA N oV Z c
bit 7 bit 0
Legend:
C = Clearable bit R = Readable bit U = Unimplemented bit, read as ‘0’
S = Settable bit W = Writable bit -n = Value at POR
‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 OA: Accumulator A Overflow Status bit

bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

1 = Accumulator A overflowed
0 = Accumulator A has not overflowed

OB: Accumulator B Overflow Status bit

1 = Accumulator B overflowed

0 = Accumulator B has not overflowed

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

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

OAB: OA || OB Combined Accumulator Overflow Status bit

1 = Accumulators A or B have overflowed

0 = Neither Accumulators A or B have overflowed

SAB: SA || SB Combined Accumulator ‘Sticky’ Status bit(1:4)

1 = Accumulators A or B are saturated or have been saturated at some time in the past
0 = Neither Accumulator A or B are saturated

DA: DOLoop Active bit

1 = DOloop in progress

0 = DOloop not in progress

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>).

Clearing this bit will clear SA and SB.
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REGISTER 3-1: SR: CPU STATUS REGISTER (CONTINUED)

bit 7-5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

IPL<2:0>: CPU Interrupt Priority Level Status bits(®

111 = CPU Interrupt Priority Level is 7 (15), user interrupts disabled
110 = CPU Interrupt Priority Level is 6 (14)

101 = CPU Interrupt Priority Level is 5 (13)

100 = CPU Interrupt Priority Level is 4 (12)

011 = CPU Interrupt Priority Level is 3 (11)

010 = CPU Interrupt Priority Level is 2 (10)

001 = CPU Interrupt Priority Level is 1 (9)

000 = CPU Interrupt Priority Level is 0 (8)

RA: REPEAT Loop Active bit

1 = REPEAT loop in progress

0 = REPEAT loop not in progress

N: MCU ALU Negative bit

1 = Result was negative

0 = Result was non-negative (zero or positive)

OV: MCU ALU Overflow bit

This bit is used for signed arithmetic (2's complement). It indicates an overflow of a magnitude that
causes the sign bit to change state.

1 = Overflow occurred for signed arithmetic (in this arithmetic operation)

0 = No overflow occurred

Z: MCU ALU Zero bit

1 = An operation that affects the Z bit has set it at some time in the past

0 = The most recent operation that affects the Z bit has cleared it (i.e., a non-zero result)
C: MCU ALU Carry/Borrow bit

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

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

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.

The IPL<2:0> Status bits are read-only when NSTDIS =1 (INTCON1<15>).
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
= | — | — | us | eot® | DL<2:0>
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 SATDW ACCSAT IPL3@ PSV RND IF
bit 7 bit 0
Legend: C = Clearable bit
R = Readable bit W = Writable bit -n = Value at POR ‘1’ = Bit is set
0’ = Bit is cleared ‘x = Bit is unknown U = Unimplemented bit, read as ‘0’
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(1)
1 = Terminate executing DOloop at end of current loop iteration
0 = No effect

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

111 =7 DOloops active

001 =1 DOloop active
000 = 0 DOloops active

bit 7 SATA: ACCA Saturation Enable bit

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

bit 6 SATB: ACCB Saturation Enable bit

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

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

1 = Data space write saturation enabled
0 = Data space write saturation 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 visible in data space
0 = Program space not visible in data space

bit 1 RND: Rounding Mode Select bit

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

bit 0 IF: Integer or Fractional Multiplier Mode Select bit

1 = Integer mode enabled for DSP multiply ops
0 = Fractional mode enabled for DSP multiply ops

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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3.5 Arithmetic Logic Unit (ALU)

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 ALU is 16 bits wide
and is capable of addition, subtraction, bit shifts and logic
operations. Unless otherwise mentioned, arithmetic
operations are 2's complement in nature. Depending on
the operation, the ALU can affect the values of the Carry
(C), Zero (Z), Negative (N), Overflow (OV) and Digit Carry
(DC) Status bits in the SR register. The C and DC Status
bits operate as Borrow and Digit Borrow bits, respectively,
for subtraction operations.

The ALU can perform 8-bit or 16-bit operations,
depending on the mode of the instruction that is used.
Data for the ALU operation can come from the W
register array or data memory, depending on the
addressing mode of the instruction. Likewise, output
data from the ALU can be written to the W register array
or a data memory location.

Refer to the “16-bit MCU and DSC Programmer’s Ref-
erence Manual” (DS70157) for information on the SR
bits affected by each instruction.

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 CPU incorporates
hardware support for both multiplication and division. This
includes a dedicated hardware multiplier and support
hardware for 16-bit-divisor division.

3.5.1 MULTIPLIER

Using the high-speed, 17-bit x 17-bit multiplier of the
DSP engine, the ALU supports unsigned, signed or
mixed sign operation in several MCU multiplication
modes:

» 16-bit x 16-bit signed

» 16-bit x 16-bit unsigned

 16-bit signed x 5-bit (literal) unsigned

« 16-bit unsigned x 16-bit unsigned

 16-bit unsigned x 5-bit (literal) unsigned

 16-bit unsigned x 16-bit signed

 8-bit unsigned x 8-bit unsigned

3.5.2 DIVIDER

The divide block supports 32-bit/16-bit and 16-bit/16-bit
signed and unsigned integer divide operations with the
following data sizes:

* 32-bit signed/16-bit signed divide
» 32-bit unsigned/16-bit unsigned divide
« 16-bit signed/16-bit signed divide
 16-bit unsigned/16-bit unsigned divide

The quotient for all divide instructions ends up in W0 and
the remainder in W1. 16-bit signed and unsigned DI V
instructions can specify any W register for both the 16-bit
divisor (Wn) and any W register (aligned) pair
(W(m + 1):Wm) for the 32-bit dividend. The divide
algorithm takes one cycle per bit of divisor, so both 32-bit/
16-bit and 16-bit/16-bit instructions take the same
number of cycles to execute.

3.6 DSP Engine

The DSP engine consists of a high-speed, 17-bit x
17-bit multiplier, a barrel shifter and a 40-bit adder/
subtracter (with two target accumulators, round and
saturation logic).

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 is a single-cycle
instruction flow architecture; therefore, concurrent opera-
tion of the DSP engine with MCU instruction flow is not
possible. However, some MCU ALU and DSP engine
resources can be used concurrently by the same instruc-
tion (for example, ED, EDAC).

The DSP engine can also perform inherent
accumulator-to-accumulator operations that require no
additional data. These instructions are ADD, SUB and
NEG

The DSP engine has options selected through bits in
the CPU Core Control register (CORCON), as listed
below:
* Fractional or integer DSP multiply (IF)
« Signed or unsigned DSP multiply (US)
» Conventional or convergent rounding (RND)
» Automatic saturation on/off for ACCA (SATA)
» Automatic saturation on/off for ACCB (SATB)
» Automatic saturation on/off for writes to data
memory (SATDW)
« Accumulator Saturation mode selection (ACC-
SAT)

A block diagram of the DSP engine is shown in
Figure 3-3.
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TABLE 3-1: DSP INSTRUCTIONS SUMMARY
Instruction Algebraic Operation ACC Write Back
CLR A=0 Yes
ED A= (x-y)2 No
EDAC A=A+ (x-y)2 No
MAC A=A+ (xX*y) Yes
MAC A=A+ x2 No
MOVSAC No change in A Yes
MPY A=x*y No
MPY A=x2 No
MPY. N A=-x*y No
MsSC A= A-x*y Yes
FIGURE 3-3: DSP ENGINE BLOCK DIAGRAM
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3.6.1 MULTIPLIER

The 17-bit x 17-bit multiplier is capable of signed or
unsigned operation and can multiplex its output using a
scaler to support either 1.31 fractional (Q31) or 32-bit
integer results. Unsigned operands are zero-extended
into the 17th bit of the multiplier input value. Signed
operands are sign-extended into the 17th bit of the
multiplier input value. The output of the 17-bit x 17-bit
multiplier/scaler is a 33-bit value that is sign-extended
to 40 bits. Integer data is inherently represented as a
signed 2's complement value, where the Most
Significant bit (MSb) is defined as a sign bit. The range
of an N-bit 2’s complement integer is -2V to 2N1 — 1.

« For a 16-hit integer, the data range is -32768
(0x8000) to 32767 (0x7FFF) including 0.

» For a 32-hit integer, the data range is
-2,147,483,648 (0x8000 0000) to 2,147,483,647
(OX7FFF FFFF).

When the multiplier is configured for fractional
multiplication, the data is represented as a 2's
complement fraction, where the MSb is defined as a
sign bit and the radix point is implied to lie just after the
sign bit (QX format). The range of an N-bit 2's
complement fraction with this implied radix point is -1.0
to (1 — 21N). For a 16-bit fraction, the Q15 data range
is -1.0 (0x8000) to 0.999969482 (0x7FFF) including O
and has a precision of 3.01518x10°. In Fractional
mode, the 16 x 16 multiply operation generates a
1.31 product that has a precision of 4.65661 x 10710,

The same multiplier is used to support the MCU
multiply instructions, which include integer 16-bit
signed, unsigned and mixed sign multiply operations.

The MUL instruction can be directed to use byte or
word-sized operands. Byte operands will direct a 16-bit
result, and word operands will direct a 32-bit result to
the specified register(s) in the W array.

3.6.2 DATA ACCUMULATORS AND
ADDER/SUBTRACTER

The data accumulator consists of a 40-bit adder/
subtracter with automatic sign extension logic. It can
select one of two accumulators (A or B) as its pre-
accumulation  source and  post-accumulation
destination. For the ADD and LAC instructions, the data
to be accumulated or loaded can be optionally scaled
using the barrel shifter prior to accumulation.

3.6.2.1 Adder/Subtracter, Overflow and
Saturation

The adder/subtracter is a 40-bit adder with an optional
zero input into one side, and either true or complement
data into the other input.

 In the case of addition, the Carry/Borrow input is
active-high and the other input is true data (not
complemented).

* In the case of subtraction, the Carry/Borrow input
is active-low and the other input is complemented.

The adder/subtracter generates Overflow Status bits,
SA/SB and OA/OB, which are latched and reflected in
the STATUS register:

» Overflow from bit 39: this is a catastrophic
overflow in which the sign of the accumulator is
destroyed.

» Overflow into guard bits, 32 through 39: this is a
recoverable overflow. This bit is set whenever all
the guard bits are not identical to each other.

The adder has an additional saturation block that
controls accumulator data saturation, if selected. It
uses the result of the adder, the Overflow Status bits
described previously  and the SAT<A:B>
(CORCON<7:6>) and ACCSAT (CORCON<4>) mode
control bits to determine when and to what value to
saturate.

Six STATUS register bits support saturation and
overflow:

* OA: ACCA overflowed into guard bits

« OB: ACCB overflowed into guard bits

* SA: ACCA saturated (bit 31 overflow and
saturation)
or
ACCA overflowed into guard bits and saturated
(bit 39 overflow and saturation)

« SB: ACCB saturated (bit 31 overflow and
saturation)
or
ACCB overflowed into guard bits and saturated
(bit 39 overflow and saturation)

« OAB: Logical OR of OA and OB
» SAB: Logical OR of SA and SB

The OA and OB bhits are modified each time data
passes through the adder/subtracter. When set, they
indicate that the most recent operation has overflowed
into the accumulator guard bits (bits 32 through 39).
The OA and OB bits can also optionally generate an
arithmetic warning trap when set and the correspond-
ing Overflow Trap Flag Enable bits (OVATE, OVBTE)
in the INTCONL1 register are set (refer to Section 7.0
“Interrupt Controller”). This allows the user applica-
tion to take immediate action, for example, to correct
system gain.
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The SA and SB bits are modified each time data
passes through the adder/subtracter, but can only be
cleared by the user application. When set, they indicate
that the accumulator has overflowed its maximum
range (bit 31 for 32-bit saturation or bit 39 for 40-bit
saturation) and will be saturated (if saturation is
enabled). When saturation is not enabled, SA and SB
default to bit 39 overflow and thus, indicate that a cata-
strophic overflow has occurred. If the COVTE bit in the
INTCONL register is set, SA and SB bits will generate
an arithmetic warning trap when saturation is disabled.

The Overflow and Saturation Status bits can optionally
be viewed in the STATUS Register (SR) as the logical
OR of OA and OB (in bit OAB) and the logical OR of SA
and SB (in bit SAB). Programmers can check one bit in
the STATUS register to determine if either accumulator
has overflowed, or one bit to determine if either
accumulator has saturated. This is useful for complex
number arithmetic, which typically uses both
accumulators.

The device supports three Saturation and Overflow
modes:

» Bit 39 Overflow and Saturation:
When bit 39 overflow and saturation occurs, the
saturation logic loads the maximally positive
9.31 (Ox7FFFFFFFFF) or maximally negative
9.31 value (0x8000000000) into the target accumu-
lator. The SA or SB bit is set and remains set until
cleared by the user application. This condition is
referred to as ‘super saturation’ and provides
protection against erroneous data or unexpected
algorithm problems (such as gain calculations).

» Bit 31 Overflow and Saturation:
When bit 31 overflow and saturation occurs, the
saturation logic then loads the maximally positive
1.31 value (0x007FFFFFFF) or maximally nega-
tive 1.31 value (0x0080000000) into the target
accumulator. The SA or SB hit is set and remains
set until cleared by the user application. When
this Saturation mode is in effect, the guard bits are
not used, so the OA, OB or OAB bits are never
set.

« Bit 39 Catastrophic Overflow:
The bit 39 Overflow Status bit from the adder is
used to set the SA or SB bit, which remains set
until cleared by the user application. No saturation
operation is performed, and the accumulator is
allowed to overflow, destroying its sign. If the
COVTE bit in the INTCONL1 register is set, a
catastrophic overflow can initiate a trap exception.

3.6.3 ACCUMULATOR ‘WRITE BACK’

The MAC class of instructions (with the exception of
MPY, MPY.N, ED and EDAC) can optionally write a
rounded version of the high word (bits 31 through 16)
of the accumulator that is not targeted by the instruction
into data space memory. The write is performed across
the X bus into combined X and Y address space. The
following addressing modes are supported:

* W13, Register Direct:
The rounded contents of the non-target
accumulator are written into W13 as a
1.15 fraction.

» [W13] + = 2, Register Indirect with Post-Increment:
The rounded contents of the non-target
accumulator are written into the address pointed
to by W13 as a 1.15 fraction. W13 is then
incremented by 2 (for a word write).

3.6.3.1 Round Logic

The round logic is a combinational block that performs
a conventional (biased) or convergent (unbiased)
round function during an accumulator write (store). The
Round mode is determined by the state of the RND bit
in the CORCON register. It generates a 16-hit,
1.15 data value that is passed to the data space write
saturation logic. If rounding is not indicated by the
instruction, a truncated 1.15 data value is stored and
the least significant word is simply discarded.

Conventional rounding zero-extends bit 15 of the accu-
mulator and adds it to the ACCxH word (bits 16 through
31 of the accumulator).

« If the ACCxL word (bits 0 through 15 of the
accumulator) is between 0x8000 and OxFFFF
(0x8000 included), ACCxH is incremented.

» If ACCxL is between 0x0000 and Ox7FFF, ACCxH
is left unchanged.

A consequence of this algorithm is that over a
succession of random rounding operations, the value
tends to be biased slightly positive.

Convergent (or unbiased) rounding operates in the
same manner as conventional rounding, except when
ACCxL equals 0x8000. In this case, the Least
Significant bit (bit 16 of the accumulator) of ACCxH is
examined:

e [fitis ‘1’, ACCxH is incremented.
e [fitis ‘0’, ACCxH is not modified.

Assuming that bit 16 is effectively random in nature,
this scheme removes any rounding bias that may
accumulate.

The SAC and SAC. R instructions store either a
truncated (SAC), or rounded (SAC. R) version of the
contents of the target accumulator to data memory via
the X bus, subject to data saturation (see
Section 3.6.3.2 “Data Space Write Saturation”). For
the MAC class of instructions, the accumulator write-
back operation functions in the same manner,
addressing combined MCU (X and Y) data space
though the X bus. For this class of instructions, the data
is always subject to rounding.
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3.6.3.2 Data Space Write Saturation

In addition to adder/subtracter saturation, writes to data
space can also be saturated, but without affecting the
contents of the source accumulator. The data space
write saturation logic block accepts a 16-bit, 1.15
fractional value from the round logic block as its input,
together with overflow status from the original source
(accumulator) and the 16-bit round adder. These inputs
are combined and used to select the appropriate
1.15 fractional value as output to write to data space
memory.

If the SATDW bit in the CORCON register is set, data
(after rounding or truncation) is tested for overflow and
adjusted accordingly:

« For input data greater than 0x007FFF, data
written to memory is forced to the maximum
positive 1.15 value, OX7FFF.

 For input data less than 0xFF8000, data written to

memory is forced to the maximum negative
1.15 value, 0x8000.

The Most Significant bit of the source (bit 39) is used to
determine the sign of the operand being tested.

If the SATDW bit in the CORCON register is not set, the
input data is always passed through unmodified under
all conditions.

3.6.4 BARREL SHIFTER

The barrel shifter can perform up to 16-bit arithmetic or
logic right shifts, or up to 16-bit left shifts in a single
cycle. The source can be either of the two DSP
accumulators or the X bus (to support multi-bit shifts of
register or memory data).

The shifter requires a signed binary value to determine
both the magnitude (number of bits) and direction of the
shift operation. A positive value shifts the operand right.
A negative value shifts the operand left. A value of ‘0’
does not modify the operand.

The barrel shifter is 40 bits wide, thereby obtaining a
40-bit result for DSP shift operations and a 16-bit result
for MCU shift operations. Data from the X bus is
presented to the barrel shifter between bit positions 16
and 31 for right shifts, and between bit positions 0 and
16 for left shifts.

© 2010 Microchip Technology Inc.
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NOTES:
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4.0 MEMORY ORGANIZATION

Note: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to the dsPIC33F/PIC24H
Family Reference Manual, “Section 4.
Program Memory” (DS70202), which is
available from the Microchip web site

(www.microchip.com).

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 architecture features
separate program and data memory spaces and buses.
This architecture also allows the direct access to program
memory from the data space during code execution.

FIGURE 4-1:

4.1 Program Address Space

The program address memory space of the
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices is 4M
instructions. The space is addressable by a 24-bit
value derived either from the 23-bit Program Counter
(PC) during program execution, or from table operation
or data space remapping as described in Section 4.6
“Interfacing Program and Data Memory Spaces”.

User application access to the program memory space
is restricted to the lower half of the address range
(0x000000 to Ox7FFFFF). The exception is the use of
TBLRD TBLWI operations, which use TBLPAG<7> to
permit access to the Configuration bits and Device ID
sections of the configuration memory space.

The memory maps for the
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices are shown
in Figure 4-1.

PROGRAM MEMORY MAPS FOR dsPIC33FJ32GS406/606/608/610 and

dsPIC33FJ64GS406/606/608/610 DEVICES

dsPIC33FJ32GS406/606/608/610

A GOTO|nstruction 8§888888
Reset Address 0x000004
Interrupt Vector Table 0XO0000FE
Reserved 0x000100
0x000104
Alternate Vector Table 0X0001FE
0x000200
User Program
Flash Memory
(11008 instructions)
8 0x0057FE
8 0x005800
)
%’ Unimplemented
£
> e
2 (Read ‘0’s)
@
[%2]
Sl Ox7FFFFE
A 0x800000
Reserved
(]
&
& OxXF7FFFE
> Device Configuration 0xF80000
S Registers 0xF80017
5 0xF80018
=
c
K]
IS
5 Reserved
2
€
o
O
OXFEFFFE
DEVID (2) 0xFF0000
OxFF0002
v Reserved OXFFFFFE

dsPIC33FJ64GS406/606/608/610
Y GOTO|nstruction 8§888888
Reset Address 0x000004
Interrupt Vector Table 0x0000FE
Reserved 0x000100
0x000104
Alternate Vector Table OX0001FE
0x000200
User Program
Flash Memory
(21760 instructions)
8 OX00ABFE
8 0Ox00ACO00
%)
%’ Unimplemented
£
S .
2 (Read ‘0’s)
@
[%2]
2y OX7FFFFE
A 0x800000
Reserved
(]
&
& OxXF7FFFE
> Device Configuration 0xF80000
5] Registers 0xF80017
5 0xF80018
=
c
K]
©
5 Reserved
2
c
o
o
OXFEFFFE
DEVID (2) OxFF0000
R d OxFF0002
v eserve OXFFFFFE
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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 GOTO instruction 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, located from 0x000004 to
0x0000FF and 0x000100 to Ox0001FF. 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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4.2 Data Address Space

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 CPU has a separate
16-bit-wide data memory space. The data space is
accessed using separate Address Generation Units
(AGUs) for read and write operations. The data memory
maps is shown in Figure 4-3.

All Effective Addresses (EASs) in the data memory space
are 16 bits wide and point to bytes within the data space.
This arrangement gives a data space address range of
64 Kbytes or 32K words. The lower half of the data
memory space (that is, when EA<15> = 0) is used for
implemented memory addresses, while the upper half
(EA<15> = 1) is reserved for the Program Space
Visibility area (see Section 4.6.3 “Reading Data From
Program Memory Using Program Space Visibility”).

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices implement
up to 9 Kbytes of data memory. Should an EA point to
a location outside of this area, an all-zero word or byte
will be returned.

421 DATA SPACE WIDTH

The data memory space is organized in byte
addressable, 16-bit wide blocks. Data is aligned in data
memory and registers as 16-bit words, but all data
space EAs resolve to bytes. The Least Significant
Bytes (LSBs) of each word have even addresses, while
the Most Significant Bytes (MSBs) have odd
addresses.

4.2.2 DATA MEMORY ORGANIZATION
AND ALIGNMENT

To maintain backward compatibility with PIC® MCU
devices and improve data space memory usage
efficiency, the dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 instruction set sup-
ports both word and byte operations. As a conse-
guence of byte accessibility, all effective address
calculations are internally scaled to step through
word-aligned memory. For example, the core recog-
nizes that Post-Modified Register Indirect Addressing
mode [Ws++] that results in a value of Ws + 1 for byte
operations and Ws + 2 for word operations.

Data byte reads will read the complete word that
contains the byte, using the LSB of any EA to
determine which byte to select. The selected byte is
placed onto the LSB of the data path. That is, data
memory and registers are organized as two parallel
byte-wide entities with shared (word) address decode
but separate write lines. Data byte writes only write to
the corresponding side of the array or register that
matches the byte address.

All word accesses must be aligned to an even address.
Misaligned word data fetches are not supported, so
care must be taken when mixing byte and word
operations, or translating from 8-bit MCU code. If a
misaligned read or write is attempted, an address error
trap is generated. If the error occurred on a read, the
instruction underway is completed. If the error occurred
on a write, the instruction is executed but the write does
not occur. In either case, a trap is then executed,
allowing the system and/or user application to examine
the machine state prior to execution of the address
Fault.

All byte loads into any W register are loaded into the
Least Significant Byte. The Most Significant Byte is not
modified.

A sign-extend instruction (SE) is provided to allow user
applications to translate 8-bit signed data to 16-bit
signed values. Alternatively, for 16-bit unsigned data,
user applications can clear the MSB of any W register
by executing a zero-extend (ZE) instruction on the
appropriate address.

4.2.3 SFR SPACE

The first 2 Kbytes of the Near Data Space, from 0x0000
to OxO7FF, is primarily occupied by Special Function
Registers (SFRs). These are wused by the
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 core and peripheral
modules for controlling the operation of the device.

SFRs are distributed among the modules that they
control, and are generally grouped together by module.
Much of the SFR space contains unused addresses;
these are read as ‘0.

Note:  The actual set of peripheral features and
interrupts varies by the device. Refer to
the corresponding device tables and
pinout diagrams for device-specific
information.

42.4 NEAR DATA SPACE

The 8 Kbyte area between 0x0000 and Ox1FFF is
referred to as the near data space. Locations in this
space are directly addressable via a 13-bit absolute
address field within all memory direct instructions.
Additionally, the whole data space is addressable using
MOV instructions, which support Memory Direct
Addressing mode with a 16-bit address field, or by
using Indirect Addressing mode using a working
register as an Address Pointer.

© 2010 Microchip Technology Inc.

Preliminary

DS70591C-page 49



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

FIGURE 4-3: DATA MEMORY MAP FOR DEVICES WITH 4 KB RAM
MSB LSB
Address 16 bits Address
- |
MShb LSb
0x0001 ' 0x0000
2 Kbyte SFR Space
SFR Space 0XO7EE | 0x07FE
0x0801 . 0x0800
X Data RAM (X)
OXOFFF | OXOFFE 6 Kbyte
0x1001 0x1000 Near Data
Y Data RAM (Y) Space
Ox17FF | OX17FE _|
0x1801 | 0x1800
|
|
|
|
|
|
|
ox8oo1 [ _ . _ _ __ ] 0x8000
|
|
|
|
X Data
Optionally Unimplemented (X)
Mapped |
into Program —— |
Memory |
|
|
|
OXFFFF | OXFFFE
|
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FIGURE 4-4: DATA MEMORY MAP FOR DEVICES WITH 8 KB RAM
MSB LSB
Address 16 bits Address
|
MSb LSb
0x0001 ' 0x0000
2 Kbyte SFR Space
SFR Space OXO7FF | OXO7FE
0x0801 X Data RAM (X) 0x0800
ata
OX17FF | OX17FE 8 Kbyte
0x1801 | 0x1800 Near Data
Y Data RAM (Y) Space
OXiFFrF | ] OX1FFE |
0x2001 | 0x2000
OX27FF | OX27FE
0x2801 | 0x2800
|
|
oxgoo1 | _ . : ______ 0x8000
|
|
X Data
Unimplemented (X)
Optionally |
Mapped |
into Program — |
Memory |
|
|
|
OXFFFF | OXFFFE
|
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FIGURE 4-5: DATA MEMORY MAP FOR DEVICES WITH 9 KB RAM
MSB LSB
Address 16 bits Address
>
MSb LSb
0x0001 ' 0x0000
2 Kbyte SFR Space
SFR Space 0XO7EE | 0x07FE
0x0801 X Data'RAM () 0x0800
ata
OX17FF | OX17FE 8 Kbyte
0x1801 : 0x1800 Near Data
Y Data RAM (Y) Space
OXiFFrF | ] Ox1FFE _|
0x2001 | 0x2000
OX27FF | OX27FE
0x2801 | 0x2800
DMA ,RAM
Ox2BFF , OXx2BFE
0x2C01 ! 0x2C00
oxs001 | _ _ _ _ _ : ______ 0x8000
|
|
|
X Data
Optionally Unimplemented (X)
Mapped |
into Program — |
Memory |
|
|
|
OXFFFF | OXFFFE
|
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4.2.5 X AND Y DATA SPACES

The core has two data spaces, X and Y. These data
spaces can be considered either separate (for some
DSP instructions), or as one unified linear address
range (for MCU instructions). The data spaces are
accessed using two Address Generation Units (AGUS)
and separate data paths. This feature allows certain
instructions to concurrently fetch two words from RAM,
thereby enabling efficient execution of DSP algorithms
such as Finite Impulse Response (FIR) filtering and
Fast Fourier Transform (FFT).

The X data space is used by all instructions and
supports all addressing modes. X data space has
separate read and write data buses. The X read data
bus is the read data path for all instructions that view
data space as combined X and Y address space. It is
also the X data prefetch path for the dual operand DSP
instructions (MAC class).

The Y data space is used in concert with the X data
space by the MAC class of instructions (CLR, ED,
EDAC, MAC, MOVSAC, MPY, MPY. N and MSC) to pro-
vide two concurrent data read paths.

Both the X and Y data spaces support Modulo
Addressing mode for all instructions, subject to
addressing mode restrictions. Bit-Reversed Addressing
mode is only supported for writes to X data space.

All data memory writes, including in DSP instructions,
view data space as combined X and Y address space.
The boundary between the X and Y data spaces is
device-dependent and is not user-programmable.

All effective addresses are 16 bits wide and point to
bytes within the data space. Therefore, the data space
address range is 64 Kbytes, or 32K words, though the
implemented memory locations vary by device.

4.2.6 DMA RAM

Some devices contain 1 Kbyte of dual ported DMA
RAM, which is located at the end of Y data space.
Memory locations that are part of Y data RAM and are in
the DMA RAM space are accessible simultaneously by
the CPU and the DMA controller module. DMA RAM is
utilized by the DMA controller to store data to be
transferred to various peripherals using DMA, as well as
data transferred from various peripherals using DMA.
The DMA RAM can be accessed by the DMA controller
without having to steal cycles from the CPU.

When the CPU and the DMA controller attempt to
concurrently write to the same DMA RAM location, the
hardware ensures that the CPU is given precedence in
accessing the DMA RAM location. Therefore, the DMA
RAM provides a reliable means of transferring DMA
data without ever having to stall the CPU.

© 2010 Microchip Technology Inc.
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TABLE 4-1: CPU CORE REGISTER MAP
SFRName | PR | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bits8 |Bit7 | Bit6 | Bits5 | Bit4 |Bit3|Bit2 | Bit1 | Bito | A
Addr Resets

WREGO 0000 Working Register O 0000
WREG1 0002 Working Register 1 0000
WREG2 0004 Working Register 2 0000
WREG3 0006 Working Register 3 0000
WREG4 0008 Working Register 4 0000
WREG5 000A Working Register 5 0000
WREG6 000C Working Register 6 0000
WREG7 000E Working Register 7 0000
WREGS8 0010 Working Register 8 0000
WREG9 0012 Working Register 9 0000
WREG10 0014 Working Register 10 0000
WREG11 0016 Working Register 11 0000
WREG12 0018 Working Register 12 0000
WREG13 001A Working Register 13 0000
WREG14 001C Working Register 14 0000
WREG15 001E Working Register 15 0800
SPLIM 0020 Stack Pointer Limit Register XXXX
ACCAL 0022 ACCAL XXXX
ACCAH 0024 ACCAH XXXX
ACCAU 0026 | ACCA<39> | ACCA<39> | ACCA<39> | ACCA<39> | ACCA<39> | ACCA<39> | ACCA<39> | ACCA<39> | ACCAU XXX
ACCBL 0028 ACCBL XXXX
ACCBH 002A ACCBH XXXX
ACCBU 002C | AcCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCB<39> | ACCBU XXX
PCL 002E Program Counter Low Word Register 0000
PCH 0030 — — — — — — — — Program Counter High Byte Register 0000
TBLPAG 0032 — — — — — — — — Table Page Address Pointer Register 0000
PSVPAG 0034 — — — — — — — — Program Memory Visibility Page Address Pointer Register 0000
RCOUNT 0036 Repeat Loop Counter Register XXXX
DCOUNT 0038 DCOUNT<15:0> XXXX
DOSTARTL | 003A DOSTARTL<15:1> | 0 XXXX
DOSTARTH | 003C — — — — — — — — T =0T=1 DOSTARTH<5:0> 00xx
DOENDL 003E DOENDL<15:1> | 0 XXXX
DOENDH 0040 — — — — — — — — — — DOENDH 00xx
SR 0042 OA OB SA SB OAB SAB DA DC IPL2 | IPL1 IPLO RA N ov z C 0000
CORCON 0044 — — — us EDT DL<2:0> SATA | SATB | SATDW | ACCSAT | IPL3 PSV | RND IF 0000
MODCON 0046 | XMODEN | YMODEN — — BWM<3:0> YWM<3:0> XWM<3:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-1: CPU CORE REGISTER MAP (CONTINUED)

SFR Name /f('i:g{r Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 | Bit6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl | BitO Repgltlets
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 XB<14:0> 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 4-2: CHANGE NOTIFICATION REGISTER MAP FOR dsPIC33FJ32GS608/610 AND dsPIC33FJ64GS608/610 DEVICES

i | IR | sitis | sit14 | Bit13 | Biti2 | Bit1l | Bitio | Bito Bit 8 Bit 7 Bit 6 Bit 5 Bit4a | Bits | Btz | Bit1 | Bito | Al
CNEN1 | poso |CNISIE CN14IE | CN13IE | CN12IE | CN11lIE | CN1OIE CN9IE CN8IE CN7IE CN6IE CNSIE CN4IE CN3IE CN2IE CN1IE CNOIE 0000
CNEN2 | 0062 — — — — — — — — CN23IE | CN22IE | CN21lIE [ CN20IE | CN19IE | CNI18IE | CN17IE | CN16IE | 0000
CNPU1 | poeg |CN15PUE|CN14PUE|CN13PUE|CN12PUE|CN11PUE |CN10PUE| CN9PUE | CNS8PUE | CN7PUE | CN6PUE | CN5PUE | CN4PUE | CN3PUE | CN2PUE | CN1PUE | CNOPUE | 0000
CNPU2 | 006A — — — — — — — — CN23PUE |CN22PUE |CN21PUE|CN20PUE | CN19PUE |CN18PUE|CN17PUE|CN16PUE| 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-3: CHANGE NOTIFICATION REGISTER MAP FOR dsPIC33FJ32GS406/606 AND dsPIC33FJ64GS406/606 DEVICES

Flle | SER | Bit1is | Biti4 | Bit13 | Bit12 | Bitll | Biti0 | Bito | Bits | Bit7 | Bite | Bits | Bit4 | Bit3 | Btz | Bit1 | Bito [ Al
CNEN1 | poso |CNISIE CN14IE | CN13IE | CN12IE CN11IE CN10IE CN9IE CNSIE CN7IE CNG6IE CNS5IE CN4IE CN3IE CN2IE CN1IE CNOIE 0000
CNEN2 | 0062 — — — — — — — — CN23IE | CN22IE — — — CNI18IE | CN17IE | CN16IE | 0000
CNPU1 | opoeg |CN15PUE|CN14PUE|CN13PUE|CN12PUE|CN11PUE |CN10OPUE| CNOPUE | CN8PUE | CN7PUE | CN6PUE | CN5PUE | CN4PUE | CN3PUE | CN2PUE | CN1PUE | CNOPUE | 0000
CNPU2 | 0o6A — — — — — — — — CN23PUE |CN22PUE — — — CN18PUE|CN17PUE|CN16PUE| 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-4: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ64GS610 DEVICES

Fle | SFR| Bit1s | Bit14 | Bit13 | Bit12 | Bitil | Bit10 | Bito | Bits Bit 7 Bit 6 Bit5 Bit 4 Bits | Bit2 | Bit1 | Bito [ Al
INTCON1| 0080 | NSTDIS |OVAERR | OVBERR |COVAERR |COVBERR| OVATE | OVBTE | COVTE |SFTACERR |DIVOERR |DMACERR |MATHERR |ADDRERR| STKERR |OSCFAIL| — | 0000
INTCON2| 0082 | ALTIVT | DIsI _ _ _ _ _ _ _ _ _ INT4EP | INT3EP | INT2EP | INTIEP | INTOEP | 0000
IFSO o0s4] — |[pmaur| AbDiF | uiTxiF | UlRxIF | sPiLiF | sPiIEIF | T3IF T2IF oc2IF | icaF | pmaolF | TUF | ocuF | IcuF | INTOIF | 0000
IFS1 0086 | U2TXIF | U2RXIF | INT2IF TSIF T4F | ocslF | ocaF | bmaziF — — — INTUF | oNIF | AcuF | mizcur | sizctiF | oooo
IFS2 ooss| — — — — — — — — — IC4IF IC3IF | DMA3IF | ClIF | CIRXIF | SPI2IF | SPI2EIF | 0000
IFS3 oosa| — — — — — QEILF | PSEMIF | — — INTAIF | INT3IF — — | mizcaiF| sizcar | — | oooo
IFS4 oosc| — — — — QEI2IF —  |pseEsmF| — — CLTXIF — — — UZEIF | ULEIF — | oooo
IFS5 008E | PWM2IF | PWMLIF [ADCP12IF|  — — — — — — — — | abcpiur |apcpioiF |aDcroiF|apcreiFr|  — | oooo
IFS6 0090 |ADCP1IF|ADCPOIF|  — — — — AC4IF | Ac3iF | AcaiF |pPwwmolF | PwmsiF | Pwm7IF | PwMeIF | PwMsIF | PwMa4lF | PWM3IF | 0000
IFS7 oo92| — — — — — — — — — — | ADcP7IF | ADCPS6IF | ADCPSIF |ADCP4IF| ADCP3IF | ADCP2IF| 0000
IECO 0094 — |pbmaue| abE | uitxie | utrxiE | spiE | sPiEiE | T3E T2IE oc2iE | Ic2E | bmMaoE | TuE | ociE | IclE | INTOE | 0000
IEC1 0096 | U2TXIE | U2rRXIE | INT2IE | TSIE T4E | ocaE | oc3E | bmA2iE — — — INTLE | cNIE | AcuE |wmi2cuE | si2ciiE | 0000
IEC2 oogs| — — — — — — — — — icae | 1c3E | pmasiE | cuE |cirxiE | sPi2iE | sPizEIE | 0000
IEC3  |ooea| — — — — — QEILE | PSEMIE | — — INTAIE | INT3IE — —  |mi2c2ie] si2c2ie|  — | 0000
iEc4  |oooc| — — — — QEI2IE —  |psesmE| — — CITXIE — — — UZEIE | ULEIE — | oooo
IEC5  |009E|PwM2IE | PWMLIE [ADCP12IE]  — — — — — — — — | Apcpuiie |apcpioiE |aDcPoiE|ADcP8IE]  — | 0000
IEC6  |o00A0|ADCPLIE|ADCPOIE| — — — — ACAIE | AC3IE | AC2IE |PWMOIIE| PWMSIE | PWM7IE | PWMSIE | PWMSIE | PWM4IE | PWMSIE | 0000
iEc7  |ooaz2| — — — — — — — — — — | ApcP7IE | ADCPSIE | ADCPSIE |ADCP4IE|ADCP3IE|ADCP2IE| 0000
Pco  |ooas| — T1IP<2:0> _ OC1IP<2:0> — IC1IP<2:0> _ INTOIP<2:0> 4444
Pct  |ooas| — T2IP<2:0> _ 0C2IP<2:0> — IC2IP<2:0> — DMAOIP<2:0> 4444
Pcz  |ooas| — ULRXIP<2:0> _ SPILIP<2:0> — SPILEIP<2:0> — T3IP<2:0> 0444
iPc3  |ooan| — - = 1T = = DMALIP<2:0> — ADIP<2:0> — ULTXIP<2:0> 0044
Pca  |ooac| — CNIP<2:0> _ AC1IP<2:0> — MI2C1IP<2:0> — SI2C11P<2:0> 4444
iPcs  |ooAE| — - = 1T = = — | = T = = = = — = INT1IP<2:0> 0004
Pc6  |ooBo| — T4IP<2:0> _ 0C4IP<2:0> — 0C3IP<2:0> — DMA2IP<2:0> 4444
pc7  |ooB2| — U2TXIP<2:0> _ U2RXIP<2:0> — INT2IP<2:0> — T5IP<2:0> 4444
iPcs  |ooB4| — C1IP<2:0> _ CIRXIP<2:0> — SPI2IP<2:0> — SPI2EIP<2:0> 4444
Pco  |ooBs| — — — — — IC4IP<2:0> — IC3IP<2:0> — DMA3IP<2:0> 0444
iPc1z  |ooBc| — — — — — MI2C2IP<2:0> — SI2C2IP<2:0> — — — — | o440
iPc13  |ooBE| — — — — — INT4IP<2:0> — INT3IP<2:0> — — — — | o440
iPc14 |ooco| — — — — — QEI1IP<2:0> — PSEMIP<2:0> — — — — | o440
iPc16  |ooca| — — — — — U2EIP<2:0> — ULEIP<2:0> — — — — | o440
iPc17  |oocs| — — — — — C1TXIP<2:0> — — _ — — — — — | o400
IPci8  |oocs| — QEI2IP<2:0> — — | = T = — PSESMIP<2:0> — — — — | 4040
Pc20  |oocc| — ADCP10IP<2:0> _ ADCPOIP<2:0> — ADCP8IP<2:0> — — — — | 4440
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-4:  INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ64GS610 DEVICES (CONTINUED)

ihe | SPR| Bitis | Bit14 | Bit13 | Bitl2 | Bitll | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 Bit4 Bita | Bit2 | Bit1 | Bito | Al
IPC21 _|00CE| — — — — — — — — — ADCP121P<2:0> — ADCPLLIP<2:0> 0044
IPc23  |ooD2| — PWM2IP<2:0> — PWM1IP<2:0> — — — — — — | — | — 440
IPc24  |ooD4| — PWM6IP<2:0> — PWM5IP<2:0> — PWM4IP<2:0> — PWM3IP<2:0> 4444
IPc25  |ooD6| — AC2IP<2:0> — PWM9IP<2:0> — PWM8IP<2:0> — PWM7IP<2:0> 4444
IPc26  |ooD8| — - - — — — =1 = — ACAIP<2:0> - AC3IP<2:0> 0044
IPc27  |ooDA| — ADCP1IP<2:0> — ADCPOIP<2:0> - - — — - — | — | — 440
iPc28  |ooDc| — ADCP5IP<2:0> — ADCP4IP<2:0> — ADCP3IP<2:0> — ADCP2IP<2:0> 4444
IPC29  |o0DE| — - - — — — =1 = — ADCP7IP<2:0> - ADCP6IP<2:0> 0044
INTTREG|00E0| — — — — ILR<3:0> — VECNUM<6:0> 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

0T9/809/909/90vSOYICdEEDIASP pue 019/809/909/90¥SOCELHEEDILSP



"ou| ABojouyoa] diyooioIN 0TOZ @

Areulwaid

65 abed-01650.S0

TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ64GS608 DEVICES

oK R | Bit1s | Bita | Bit13 | Biti2 | Bit1l | Bitio | Bito | Bits Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit2 | Bitl1 | BitO Re’:'éts
INTCONL| 0080 | NSTDIS | OVAERR | OVBERR |COVAERR|COVBERR| OVATE | OVBTE | COVTE |SFTACERR |DIVOERR |DMACERR|MATHERR |ADDRERR| STKERR |OSCFAIL| — | 0000
INTCON2| 0082 | ALTIVT | DIsI — — — — — — — — — INT4EP | INT3EP | INT2EP | INTLEP | INTOEP | 0000
IFSO o0s4| — |pmauF| ADIF | uiTxiF | UIRxIF | sPiLiF | sPiEIF | TaIF T2IF oc2IF | ic2F | pmaolF | TuF ocuF | IcuF | INTOIF | 0000
IFS1 0086 | U2TXIF | U2RXIF | INT2IF TSIF TaF | ocaiF | oc3iF | bmaziF — — — INTLF | CNIF ACLF | Mi2c1iF | si2c1iF | 0000
IFS2 ooss| — — — — — — — — — ICAIF IcaiF | bMA3IF | cuF | cirxiF | sPi2iF | sPi2EIF | 0000
IFS3 oosa| — — — — — QEILF | PSEMIF | — — INT4IF | INT3IF — — mi2c2iF |sizc2F|  — | oooo
IFS4 oosc| — — — — QEI2IF —  |psEsmiF| — — CLTXIF — — — U2EIF | UIEIF — | o000
IFS5 008E | PWM2IF | PWM1IF [ADCP12IF| — — — — — — — — — — —  |apcrsir| — | oooo
IFS6 0090 |ADCP1IF|ADCPOIF|  — — — — AC4IF | AC3IF | Ac2F — PWMSIF | PWM7IF | PWMGIF | PWMSIF | PwMa4IF | PWM3IF | 0000
IFS7 o092 — — — — — — — — — — | abcp7iF | aDcPsiF | aDcPsIF | ADcPaiF [aDcP3iF|aDcP2iF| 0000
IECO 0004| — |pomaue| abiE | uiTxiEe | UlrRxiE | sPiLE | sPiiEIE | T3IE T2IE OC2IE | IC2E | DMAOEE | TLE OCLE | ICLE | INTOE | 0000
IECL 0096 | U2TXIE | U2RXIE | INT2IE | T5IE TaE | ocsE | oc3E | bmaziE — — — INTLE | CNIE | AClEE |Mi2ciiE| si2ciiE | 0000
IEC2 ooos| — — — — — — — — — IC4IE ICIE | DMA3IE | CLE | CIRXIE | SPI2IE | SPI2EIE | 0000
IEC3 o0oA| — — — — — QEIIE | PSEMIE | — — INT4IE | INT3IE — — Mi2c2E |si2c2E| — | oooo
IEC4 |oooc| — — — — QEI2IE —  |psesmE| — — C1TXIE — — — U2EIE | UIEIE — | o000
IEC5 009E | PwM2IE | PWwMLIE [ADCP12IE| — — — — — — — — — — — |abcpsie] — | oooo
IEC6 00A0|ADcP1IE|ADCPOIE| — — — — AC4E | AC3IE | AcC2IE — PWMSIE | PWM7IE | PWMBIE | PWMSIE | PwM4IE | PWM3IE | 0000
IECT ooaz| — — — — — — — — — — | apcp7iE | aDcPsiE | ADCPSIE | ADCP4IE |ADCP3IE|ADCP2IE| 0000
IPCO 00A4| — T1IP<2:0> _ OC1IP<2:0> — IC1IP<2:0> — INTOIP<2:0> 4444
IPC1 ooAs| — T2IP<2:0> _ 0C2IP<2:0> — IC21P<2:0> — DMAOIP<2:0> 4444
IPC2 ooas| — ULRXIP<2:0> — SPILIP<2:0> — SPILEIP<2:0> — T3IP<2:0> 4444
Pc3  |ooaa| — — = 1T = _ DMALIP<2:0> — ADIP<2:0> — ULTXIP<2:0> 4444
iPca  |ooac| — CNIP<2:0> _ AC1IP<2:0> _ MI2C1IP<2:0> _ SI2C1IP<2:0> 4444
Pcs  |ooAE| — — = 1T = _ — [ = 1T = _ _ _ — _ INTLIP<2:0> 0004
IPC6 00BO| — T4IP<2:0> _ 0C4IP<2:0> — 0C3IP<2:0> _ DMA2IP<2:0> 4444
IPC7 ooB2| — U2TXIP<2:0> — U2RXIP<2:0> — INT21P<2:0> — T5IP<2:0> 4444
IPC8 ooB4| — C1IP<2:0> — C1RXIP<2:0> — SPI2IP<2:0> — SPI2EIP<2:0> 4444
IPC9 ooB6| — — — — — IC4IP<2:0> — IC3IP<2:0> — DMA3IP<2:0> 0444
iPc12  |ooBc| — — — — — MI2C2IP<2:0> — SI2C2IP<2:0> — — — — | 0440
IPc13  |ooBE| — — — — — INT4IP<2:0> _ INT3IP<2:0> — — — — | 0440
IPc14  |ooco| — — — — — QEILIP<2:0> _ PSEMIP<2:0> — — — — | 0440
IPci6  |ooca| — — — — — U2EIP<2:0> _ ULEIP<2:0> _ _ — — | 0440
IPc17  |oocs| — — — — — C1TXIP<2:0> — _ _ _ _ — — — | 0400
iPcis  |oocs| — QEI2IP<2:0> _ — [ = 1T = _ PSESMIP<2:0> — _ — — | 4040
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ64GS608 DEVICES (CONTINUED)

OFR | PR | Bit1s | Bit14 | Bit13 | Biti2 | Bit11 | Bitio | Bito | Bits Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit2 | Bit1 | Bito | A
IPC20 0occC — — — — — — — — = ADCP8IP<2:0> — — — — 0040
IPC21 00CE — — — — — — — — — ADCP12IP — — — — 0040
IPC23 00D2 — PWM2IP<2:0> — PWM1IP<2:0> — — — — — — — — 4400
IPC24 00D4 — PWM6IP<2:0> — PWM5|P<2:0> — PWM41P<2:0> — PWM3IP<2:0> 4444
IPC25 00D6 — AC2|P<2:0> — — — — — PWM8IP<2:0> — PWM71P<2:0> 4044
IPC26 00D8 — — — — — — — — — AC4IP<2:0> — AC3IP<2:0> 0044
IPC27  [00DA| — ADCP1IP<2:0> — ADCPOIP<2:0> — — — — — — | — | — 440
IPC28 0obC — ADCP5IP<2:0> — ADCP41P<2:0> — ADCP3IP<2:0> — ADCP2IP<2:0> 4444
IPC29 00DE — — — — — — — — = ADCP71P<2:0> — ADCP61P<2:0> 0044
INTTREG | 00EO — — — — ILR<3:0> — VECNUM<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-6: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ64GS606 DEVICES

o KR | Bit1s | Bit1a | Bit13 | Biti2 | Bitll | Bitio | Bito | Bitg Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit2 | Bitl | BitO Re’;'e'}ts
INTCONL| 0080 | NSTDIS | OVAERR | OVBERR |COVAERR|COVBERR| OVATE | OVBTE | COVTE |SFTACERR | DIVOERR |DMACERR |MATHERR |ADDRERR | STKERR |OSCFAIL| — | 0000
INTCON2| 0082 | ALTIVT | DIsI — — — — — — — — — INT4EP | INT3EP | INT2EP | INT1EP | INTOEP | 0000
IFSO o0s4| — |pmAuF| ADIF | uiTxiF | UIRXIF | sPiliF | sPEIF | TaIF T2IF oc2iF | Ic2F | omaolF | TuF | ocuF | icuF | INToIF | oooo
IFS1 0086 | U2TXIF | U2RXIF | INT2IF TSIF T4IF OC4IF | Oc3IF |DmaA2IF — — — INTLF | CNIF | AcuF |mi2ciF | si2ciiF | oooo
IFS2 ooss| — — — — — — — — — ICAIF IcaiF | bMA3IF | cuF | ciRxiF | sPi2iF | sPI2EIF | 0000
IFS3 oosa| — — — — — QEILF | PSEMIF | — — INT4IF | INT3IF — — | wmizcaiF| sizcar | — | oooo
IFS4 oosc| — — — — QEI2IF —  |psEsmiF| — — C1TXIF — — — U2EIF | UI1EIF — | oooo
IFS5 008E | PWM2IF | PWM1IF [ADCP12IF| — — — — — — — — — — —  |abcrsir| — | oooo
IFS6 0090 |ADCP1IF|ADCPOIF|  — — — — AC4IF | AC3IF | Ac2IF — — — PWMSIF | PWMSIF | PWMAIF | PWMS3IF | 0000
IFS7 o092 — — — — — — — — — — — ADCP6IF | ADCPSIF | ADCP4IF| ADCP3IF | ADCP2IF | 0000
IECO 0004| — |pmauE| ADIE | uiTXIE | UIRXIE | SPILEE | sPitEIE | T3IE T2IE OC2IE | IC2IE | DMAOIE | TLE | ociE | IClE | INTOEE | 0000
IECL 0096 | U2TXIE | U2RXIE | INT2IE | T5IE T4E | ocalE | oc3E |bmazE — — — INTLIE | CNIE | ACLE |MI2CLE | si2c1E | oooo
IEC2 ooos| — — — — — — — — — IC4IE IC3E | DMA3EE | CLE | CIRXE | SPR2IE | sPI2EIE | 0000
IEC3 oooA| — — — — — QEILE | PSEMIE | — — INT4IE | INT3IE — —  |mizc2e]| sizcae| — | oooo
IEC4 |oooc| — — — — QEI2IE —  |psesmE| — — C1TXIE — — — U2EIE | UIEIE — | oooo
IEC5 009E | PwM2IE | PWwMLIE [ADCP12IE| — — — — — — — — — — —  |apbcpsie| — | oooo
IEC6 00A0|ADcP1IE|ADCPOIE| — — — — AC4IE | AC3IE | Ac2IE — — — PWMSIE | PWMSIE | PWMA4IE | PWMSIE | 0000
IECT ooaz| — — — — — — — — — — — ADCPGIE | ADCPSIE | ADCPAIE | ADCP3IE |ADCP2IE| 0000
IPCO ooA4| — T1IP<2:0> _ OC1IP<2:0> _ IC1IP<2:0> — INTOIP<2:0> 4444
IPC1 ooAs| — T2IP<2:0> _ 0C2IP<2:0> _ IC21P<2:0> — DMAOIP<2:0> 4444
IPC2 ooas| — ULRXIP<2:0> — SPI1IP<2:0> — SPILEIP<2:0> —_ T3IP<2:0> 4444
Pc3  |ooaa| — — = 1T = _ DMALIP<2:0> — ADIP<2:0> — ULTXIP<2:0> 4444
iPca  |ooac| — CNIP<2:0> _ AC1IP<2:0> _ MI2C1IP<2:0> _ SI2C1IP<2:0> 4444
Pcs  |ooAE| — — = 1T = _ — [ = 1 = _ _ _ — _ INTLIP<2:0> 0004
IPC6 00BO| — T4IP<2:0> _ 0C4IP<2:0> _ 0C3IP<2:0> — DMA2IP<2:0> 4444
IPC7 ooB2| — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> _ T5IP<2:0> 4444
IPC8 ooB4| — C1IP<2:0> — C1RXIP<2:0> — SPI21P<2:0> _ SPI2EIP<2:0> 4444
IPC9 ooB6| — — — — — ICAIP<2:0> — IC3IP<2:0> — DMA3IP<2:0> 0444
iPc12  |ooBc| — — — — — MI2C2IP<2:0> — SI2c21P<2:0> _ _ — — | 0440
IPc13  |ooBE| — — — — — INT4IP<2:0> — INT3IP<2:0> _ _ — — | 0440
IPc14  |ooco| — — — — — QEI1IP<2:0> _ PSEMIP<2:0> — —_ — — | 0440
IPci6  |ooca| — — — — — U2EIP<2:0> _ ULEIP<2:0> — — — — | 0440
IPc17  |oocs| — — — — — C1TXIP<2:0> — _ _ — _ —_ — — | 0400
lPc1s  |oocs| — QEI2IP<2:0> _ — = T = _ PSESMIP<2:0> — — _ — | 4040
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-6: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ64GS606 DEVICES (CONTINUED)

OFR | PR | Bit1s | Bit14 | Bit13 | Biti2 | Bit1l | Bitio | Bito | Bits Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bitz | Bit1 | Bito | Al
IPC20 |oocc| — — — — — — — — = ADCP8IP<2:0> _ — — — [ 0040
IPc21  |oocE| — — — — — — — — = ADCP12IP<2:0> _ — — — | 0040
IPC23  |ooD2| — PWM2IP<2:0> — PWM1IP<2:0> — — 1 = 1 = — — — — | 4400
IPC24  |ooD4| — PWM6IP<2:0> —_ PWMS5IP<2:0> — PWMA4IP<2:0> _ PWM3IP<2:0> 4444
IPC25  |00D6| — AC2IP<2:0> — — — — — — 1 = 1 = — — | — | — 4000
IPc26  |ooD8| — — — — — — — — = AC4IP<2:0> _ AC3IP<2:0> 0044
IPC27  [00DA| — ADCP1IP<2:0> — ADCPOIP<2:0> — — 1 = 1 = — — | — | — 4400
IPc2s  |ooDc| — ADCP5|P<2:0> —_ ADCP4IP<2:0> — ADCP3IP<2:0> _ ADCP2IP<2:0> 4444
IPC29  |00DE| — — — — — — — — — — 1 = 1 = — ADCP6IP<2:0> 0004
INTTREG|00EO| — — — — ILR<3:0> _ VECNUM<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-7: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS406 AND dsPIC33FJ64GS406 DEVICES

o R | SPR | Bitas | Bitia | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bits Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit2 | Bit1 | BitO Re’;'e'}ts
INTCON1| 0080 | NSTDIS |OVAERR | OVBERR | COVAERR |COVBERR| OVATE | OVBTE | COVTE |SFTACERR|DIVOERR| — |MATHERR|ADDRERR|STKERR |OSCFAIL| — | 0000
INTCON2| 0082 | ALTIVT | DISI _ _ _ _ _ _ _ _ _ INT4EP | INT3EP | INT2EP | INTLEP | INTOEP | 0000
IFSO oosa| — _ ADIF | ULTXIF | UIRXIF | SPILIF | SPILEIF | T3IF T2IF oc2IF | IcaF _ TUF | OCLF | ICuF | INTOIF | 0000
IFS1 0086 | U2TXIF | U2RXIF | INT2IF TSIF T4F | OC4IF | ocaiF _ _ _ _ INTLF | CNIF — [ mizc1iF | sizc1iF | o000
IFS2 ooss | — _ _ _ _ _ _ _ _ ICAIF | IC3IF _ _ _ SPI2IF | SPI2EIF | 0000
IFS3 oosA| — _ _ _ _ QEILF | PSEMIF | — _ INTAIF | INT3IF _ —  [mi2c2iF | siecar | — | oooo
IFS4 oosc| — _ _ _ _ —  |psesmiF| — _ _ _ _ _ U2EIF | UIEIF — | o000
IFS5 008E | PWM2IF | PWMLIF |ADCP12IF| — _ _ _ _ _ _ _ _ _ —  |abcrair| — | oooo
IFS6 0090 |ADCP1IF|ADCPOIF|  — _ _ _ _ _ _ _ _ _ PWM6IF | PWMSIF | PWMAIF | PWM3IF | 0000
IFS7 o092 | — _ _ _ _ _ _ _ _ _ — | apcpsiF | AbcpsiF |AaDcpaiF | ApcpaiF | Apcp2iF | 0000
IECO 0094 | — _ ADIE | ULTXIE | ULRXIE | SPILE | SPILEIE | T3IE T2IE oC2IE | Ic2IE _ TIE | OCLE | ICLE | INTOIE | 0000
IEC1 0096 | U2TXIE | U2RXIE | INT2IE | TSIE T4E | OC4IE | OC3IE _ _ _ _ INTLE | CNIE — [ mizcuE | sizc1iE | 0000
IEC2 ooos | — _ _ _ _ _ _ _ _ IC4E | IC3IE _ _ — | spi2ie | spizeiE | 0000
IEC3 000A| — _ _ _ _ QEILE | PSEMIEE | — _ INT4IE | INT3IE _ —  |mizc2E|siecae| — | oooo
IEC4 ooec | — _ _ _ _ —  |psesmE| — _ _ _ _ _ U2EIE | UIEIE — | o000
IEC5 009E | PWM2IE | PWMLIE |ADCP12IE| — _ _ _ _ _ _ _ _ _ —  |abcrsie| — | oooo
IEC6 00AO0 |ADCP1IE|ADCPOIE| — _ _ _ _ _ _ _ _ _ PWM6IE | PWMSIE | PWMAIE | PWM3IE | 0000
IEC7 ooA2| — _ _ _ _ _ _ _ _ _ — | apcpeie | Abcpsie |abcpaie |aDcp3iE |ADcP2IE | 0000
IPCO 00A4| — T1IP<2:0> —_ OC1IP<2:0> — IC1IP<2:0> — INTOIP<2:0> 4444
IPC1 00A6| — T2IP<2:0> —_ 0C2IP<2:0> — IC21P<2:0> — — | — | — 4440
IPC2 ooAs| — ULRXIP<2:0> —_ SPILIP<2:0> _ SPILEIP<2:0> _ T3IP<2:0> 4444
IPC3 00AA| — — [ — 1 = _ _ _ _ _ ADIP<2:0> _ ULTXIP<2:0> 0044
IPC4 ooac| — CNIP<2:0> —_ — — — _ MI2C1IP<2:0> — SI2C1IP<2:0> 4444
IPC5 00AE| — — [ — 1 = _ _ _ _ _ — [ =1 = _ INTLIP<2:0> 0004
IPC6 00BO| — TaIP<2:0> —_ 0C4IP<2:0> — 0C3IP<2:0> — — | — | — 4440
IPC7 ooB2| — U2TXIP<2:0> —_ U2RXIP<2:0> — INT21P<2:0> _ T5IP<2:0> 4444
IPC8 ooB4| — _ _ _ _ _ _ _ _ SPI2IP<2:0> _ SPI2EIP<2:0> 0044
IPC9 0oB6 | — _ _ _ — IC4IP<2:0> _ IC3IP<2:0> — — — — | 0440
Pc12  |ooBc| — _ _ _ _ MI2C2IP<2:0> — SI2C21P<2:0> _ _ — — | 0440
IPC13  |00BE| — _ _ _ — INT4IP<2:0> _ INT3IP<2:0> _ _ — — | 0440
IPc14 |ooco| — _ _ _ _ QEI1IP<2:0> _ PSEMIP<2:0> _ _ — — | 0440
IPc16 |ooca| — _ _ _ — U2EIP<2:0> — ULEIP<2:0> _ _ — — | 0440
iPc18  |oocs| — _ _ _ _ _ _ _ _ PSESMIP<2:0> — — — — | o040
IPc20  |oocc| — —_ —_ —_ —_ —_ —_ —_ —_ ADCP8IP<2:0> _ — — — | o040
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-7: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS406 AND dsPIC33FJ64GS406 DEVICES (CONTINUED)

OFR | SPR | Bitas | Bitia | Bit13 | Btz | Bitll | Bit10 | Bit9 | Bit8 Bit 7 Bit6 | Bit5 | Bit4 Bita | Bit2 | Bit1 | Bito [ AN
IPC21 |0OCE| — — — — — — — — = ADCP12IP<2:0> _ — — — [ 0040
IPC23  |o00D2| — PWM2IP<2:0> — PWM1IP<2:0> — — [ = 1 = — — — — | 4400
IPC24 |ooD4| — PWM6IP<2:0> _ PWMS5IP<2:0> — PWM4IP<2:0> —_ PWM3IP<2:0> 4444
IPC27  [00DA| — ADCP1IP<2:0> — ADCPOIP<2:0> — — [ = 1 = — — | — | — 4400
IPc2s  |ooDc| — ADCP5IP<2:0> _ ADCP4IP<2:0> — ADCP3IP<2:0> —_ ADCP2IP<2:0> 4444
IPC29 |00DE| — — — — — — — — — — [ = 1 = — ADCP6IP<2:0> 0004
INTTREG| 00EO | — — — — ILR<3:0> _ VECNUM<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-8: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS610 DEVICES

o R ISR | Bit1s | Bitia | Bit13 | Bitl2 | Bitll | Bitl0 | Bito | Bits Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit1 | BIitO Re’;'éts
INTCONL| 0080 | NSTDIS | OVAERR | OVBERR | COVAERR |COVBERR| OVATE | OVBTE | COVTE |SFTACERR|DIVOERR| —  |MATHERR|ADDRERR| STKERR | OSCFAIL| — | 0000
INTCON2| 0082 | ALTIVT | DIsI — — — — — — — — — INT4EP | INT3EP | INT2EP | INTLEP | INTOEP | 0000
IFSO 0084| — — ADIF | ULTXIF | UIRXIF | SPILIF | SPIEIF | TaIF T2IF oca2iF | IcaF — T1F OCLF | ICuF | INTOIF | 0000
IFS1 0086 | U2TXIF | U2RXIF | INT2IF TSIF TaF | ocalF | oc3F — — — — INTLIF | CNIF ACLIF | MI2C1IF | Si2c1IF | 0000
IFS2 ooss| — — — — — — — — — ICalF | IC3IF — — — SPI2IF | SPI2EIF | 0000
IFS3 oosa| — — — — — QEILF | PSEMIF | — — INT4IF | INT3IF — — Mi2c2iF | sizc2iF | — | oooo
IFS4 oosc| — — — — QEI2IF —  |pseEsmiF| — — — — — — U2EIF | UIEIF — | oooo
IFS5 008E | PWM2IF | PWMLIF |ADCP12IF| — — — — — — — — | ApcpriiiF|aDcpPioiF| ADcpaiF [ADcPeiF|  — | oooo
IFS6 0090 |ADCPLIF|ADCPOIF| — — — — AC4IF | AC3IF | Ac2IF |PwMolF | PwMsIF | PwM7IF | PwMeIF | PWMSIF | PWM4IF | PWM3IF | 0000
IFS7 0092 — — — — — — — — — — | apcp7iF| aDcpsiF | ADcPsIF | ADcPaiF | ADcPaiF | ADcP2iF | 0000
IECO 0004 — — ADIE | ULTXIE | UIRXIE | SPILE | SPIEE | T3IE T2IE oc2iE | Ic2IE — T1E OCLIE | ICLE | INTOIE | 0000
IECL 0096 | U2TXIE | U2RXIE | INT2IE | TSIE T4E | oc4E | oc3E — — — — INTLE | CNIE ACLIE | MI2CLIE | SI2C1IE | 0000
IEC2 ooos| — — — — — — — — — IC4E | IC3IE — — — SPI2IE | SPI2EIE | 0000
IEC3 oooA| — — — — — QEIIE | PSEME | — — INT4IE | INT3IE — — Mi2c2iE | si2c2E | — | 0ooo
IEC4 oooc| — — — — QEI2IE —  |psesmE| — — — — — — U2EIE | UIEIE — | oooo
IEC5 009E | PWM2IE | PWM1IE |[ADCP12IE] — — — — — — — — | Apcpiue|apcrioiE| ADcPoiE [ADCPSIE|  — | 0000
IEC6 00A0 |[ADCP1IE|ADCPOIE| — — — — AC4IE | AC3IE | AC2IE | PWMOIE | PWMSIE | PWM7IE | PWMBIE | PWMSIE | PWMA4IE | PWM3IE | 0000
IECT ooaz| — — — — — — — — — — |apcp7iE| ADCPSIE | ADCPSIE | ADCP4IE | ADCP3IE | ADCP2IE| 0000
IPCO ooAd| — T1IP<2:0> — OC1IP<2:0> _ IC1IP<2:0> — INTOIP<2:0> 4444
IPC1 00A6| — T2IP<2:0> — 0C2IP<2:0> _ IC21P<2:0> — — — | 4440
IPC2 ooas| — ULRXIP<2:0> _ SPILIP<2:0> — SPILEIP<2:0> _ T3IP<2:0> 4444
IPC3 00AA| — — [ — 1T - _ — I = 1T = _ ADIP<2:0> _ ULTXIP<2:0> 0044
IPCa ooAac| — CNIP<2:0> _ ACLIP<2:0> — MI2C1IP<2:0> — SI2C1IP<2:0> 4444
IPC5 00AE| — — [ — 1T - _ — I = 1T = _ | — | — _ INTLIP<2:0> 0004
IPC6 ooBO| — T4IP<2:0> — 0C4IP<2:0> _ 0C3IP<2:0> _ —_ — | 4440
IPC7 ooB2| — U2TXIP<2:0> — U2RXIP<2:0> _ INT2IP<2:0> _ T5IP<2:0> 4444
IPc8 ooB4| — — — — — — I = 1T = — SPI2IP<2:0> _ SPI2EIP<2:0> 0044
IPC9 ooB6 | — — — — — IC4IP<2:0> _ IC3IP<2:0> — — — | o440
iPc12  |ooBc| — — — — — MI2C2IP<2:0> _ SI2C2IP<2:0> _ —_ — | o440
IPc13  |o0BE| — — — — — INT4IP<2:0> — INT3IP<2:0> _ —_ — | o440
IPc14 |ooco| — — — — — QEI1IP<2:0> — PSEMIP<2:0> _ —_ — | o440
IPci6 |ooca| — — — — — U2EIP<2:0> — ULEIP<2:0> _ —_ — | o440
lPc1s  |oocs| — QEI2IP<2:0> — — I = 1T = — PSESMIP<2:0> — _ — | 4040
IPc20  |oocc| — ADCP10IP<2:0> _ ADCP9IP<2:0> — ADCP8IP<2:0> _ — — | 4440
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-8: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS610 DEVICES (CONTINUED)

OFR | JPR | Bit1s | Bit1s | Bit13 | Bitlz | Bitw | Bitlo | Bito | Bits | Bit7 | Bite | Bits | Bita | Bit3 | Bit2 | Bita | Bito | Al
IPC21  [00CE| — — — — — — — — — ADCP12IP<2:0> — ADCP11IP<2:0> 0044
IPC23  |ooD2| — PWM2IP<2:0> — PWM1IP<2:0> — — I = 1T = — — — — | 4400
IPC24  |00D4| — PWM6IP<2:0> — PWM5IP<2:0> — PWM4IP<2:0> — PWM3IP<2:0> 4444
IPC25  |00D6| — AC2IP<2:0> — PWM9IP<2:0> — PWMB8IP<2:0> — PWM7IP<2:0> 4444
IPc26  |oop8| — — — — — — [ = T = — ACAIP<2:0> — AC3IP<2:0> 0044
IPC27  |00DA| — ADCP1IP<2:0> — ADCPOIP<2:0> — — I = 1T = — — — — | 4400
IPC28  |00DC| — ADCP5IP<2:0> — ADCP4IP<2:0> — ADCP3IP<2:0> — ADCP2IP<2:0> 4444
IPc29  |00DE| — — — — — — [ = T = — ADCP7IP<2:0> — ADCP6IP<2:0> 0044
INTTREG| 00E0 | — — — — ILR<3:0> — VECNUM<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-9: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS608

o R | SR | Bit1s | Bitia | Bit13 | Bitl2 | Bitll | Bit10 | Bit9 Bit 8 Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit2 | Bit1 | Bito Re’:'éts
INTCON1| 0080 | NSTDIS | OVAERR | OVBERR | COVAERR [COVBERR| OVATE | OVBTE | COVTE |SFTACERR|DIVOERR| — |MATHERR|ADDRERR|STKERR |OSCFAIL| — | 0000
INTCON2| 0082 | ALTIVT | DIsI _ _ _ _ _ _ _ _ _ INTAEP | INT3EP | INT2EP | INT1EP | INTOEP | 0000
IFSO oosa| — _ ADIF | ULTXIF | UIRXIF | SPILIF | SPILEIF | T3IF T2IF oc2IF | Ic2IF _ TIUF | OCLF | ICLF | INTOIF | 0000
IFS1 0086 | U2TXIF | U2RXIF | INT2IF TSIF T4IF OC4IF | OC3IF _ _ _ _ INTLF | CNIF | ACLIF |MI2CLIF | SI2C1IF | 0000
IFS2 ooss| — _ _ _ _ _ _ _ _ IC4IF | IC3IF _ _ — | spizir | spizEIF | 0000
IFS3 oosa| — _ _ _ _ QEILF | PSEMIF | — _ INT4IF | INT3IF _ —  [mi2c2F |[sizczr| — | oooo
IFS4 oosc| — _ _ _ QEI2IF —  |psesmiF| — _ _ _ _ _ U2EIF | UIEIF | — | oooo
IFS5 008E | PWM2IF | PWM1LIF [ADCP12IF| — _ _ _ _ _ _ _ _ _ —  |abcrsir| — | oooo
IFS6 0090 | ADCP1IF|ADCPOIF|  — _ _ _ AC4IF | AC3IF | AcC2F — | pwmair| pwm7iF | Pwmelr | PwmsiF | PwmalF | PwM3IF | 0000
IFS7 o092 | — _ _ _ _ _ _ _ _ — | apcp7iF| ADcPeiF | ADcPsIF |ADCP4IF|ADCP3IF|ADCP2IF| 0000
IECO 0004 | — _ ADIE | ULTXIE | UIRXIE | SPILE | SPILEIE | T3IE T2IE OC2IE | IC2IE _ TLE | OCLE | ICLE | INTOE | 0000
IEC1 0096 | U2TXIE | U2RXIE | INT2IE TSIE T4lE OC4IE | OC3IE _ _ _ _ INTLE | CNIE — [ mi2cue] sizcuiE | 0000
IEC2 ooos | — _ _ _ _ _ _ _ _ ICAE | IC3IE _ _ — | spizie | sPizEiE | 0000
IEC3 oooA| — _ _ _ _ QEILE | PSEME | — _ INTAIE | INT3IE _ —  |mizc2ie|sizc2e| — | oooo
IEC4 oosc| — _ _ _ QEI2IE —  |psesmE| — _ _ _ _ _ U2EIE | UIEIE | — | 0000
IEC5 009E | PWM2IE | PWMLIE |ADCP12IE| — _ _ _ _ _ _ _ _ _ —  |abcrsie| — | oooo
IEC6 00A0 |ADCP1IE|ADCPOIE| — _ _ _ ACAIE | AC3IE | AC2IE — | pwmsiE| Pwm7IE | PWMEIE | PWMSIE | PWMA4IE | PWM3IE | 0000
IEC7 ooaz| — _ _ _ _ _ _ _ _ — |apcr7iE| apcreie | apcPsiE |apcraie|abcp3ie|abcp2iE| 0000
IPCO ooAs| — T1IP<2:0> — OC1IP<2:0> — IC1IP<2:0> — INTOIP<2:0> 4444
IPC1 00A6| — T2IP<2:0> — 0C2IP<2:0> — IC21P<2:0> — — | — | = Jaa0
IPC2 ooAs| — ULRXIP<2:0> _ SPILIP<2:0> _ SPILEIP<2:0> — T3IP<2:0> 4444
IPC3 ooAa| — — [ = T = _ — 1 — 1 - _ ADIP<2:0> — ULTXIP<2:0> 0044
Pca  |ooac| — CNIP<2:0> — AC1IP<2:0> _ MI2C1IP<2:0> _ SI2C1IP<2:0> 4444
IPC5 00AE| — — [ = T = _ — 1 — 1 - _ — [ 1T - _ INTLIP<2:0> 0004
IPC6 ooBo| — TaIP<2:0> — OC4IP<2:0> — 0C3IP<2:0> _ — [ = T = 440
IPC7 ooB2| — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> — T5IP<2:0> 4444
IPC8 ooBa| — _ _ _ _ — 1 — 1 - — SPI2IP<2:0> — SPI2EIP<2:0> 0044
IPCO ooB6| — _ _ _ — IC4IP<2:0> — IC3IP<2:0> — — — — | o440
iPc12  |ooc| — _ _ _ _ MI2C2IP<2:0> — SI2C2IP<2:0> — — — — | o440
Pc13  |oOBE| — _ _ _ _ INT4IP<2:0> _ INT3IP<2:0> — — — — | o440
IPc14 |ooco| — _ _ _ _ QEI1IP<2:0> _ PSEMIP<2:0> — — — — | o440
IPc16 |ooca| — _ _ _ _ U2EIP<2:0> _ ULEIP<2:0> _ _ —_ — | o440
iPc18  |oocs| — QEI2IP<2:0> — — — —_ _ PSESMIP<2:0> _ _ —_ — | a040
iPc20  |oocc| — —_ —_ —_ —_ —_ —_ —_ —_ ADCP8IP<2:0> — — — — | o040
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-9: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS608 (CONTINUED)

OFR | R | Bit1s | Bitia | Bit13 | Bitiz | Bitil | Bit1o | Bit9 | Bit8 Bit 7 Bit6 | Bit5 Bit4 Bita | Bit2 | Bit1 | Bito | Al
IPC21  |00CE| — — — — — — — — = ADCP12IP<2:0> — — — — | o040
IPC23  |o0D2| — PWM2IP<2:0> — PWM1IP<2:0> — — | — 1 = — — — — | 4400
IPC24 |o0D4| — PWM6IP<2:0> — PWMS5IP<2:0> — PWMA4IP<2:0> — PWM3IP<2:0> 4444
IPC25 |ooD6| — AC2IP<2:0> — — — — — PWM8IP<2:0> — PWM7IP<2:0> 4044
IPC26  |ooD8| — — — — — — — — — AC4IP<2:0> — AC3IP<2:0> 0044
IPC27  |00DA| — ADCP1IP<2:0> — ADCPOIP<2:0> — — | — 1 = — — | — | — 4400
IPc2s  |ooDC| — ADCP5IP<2:0> — ADCP4IP<2:0> — ADCP3IP<2:0> — ADCP2IP<2:0> 4444
IPC29  [0ODE| — — — — — — — — = ADCP7IP<2:0> — ADCP6IP<2:0> 0044
INTTREG[00EO | — — — — ILR<3:0> — VECNUM<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-10: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS606 DEVICES

o R IR | Bit1s | Bit1a | Bit13 | Bitl2 | Bitll | Bit10 | Bit9 Bit 8 Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit2 | Bitl1 | BitO Re’:'éts
INTCONL1]| 0080 | NSTDIS |OVAERR | OVBERR | COVAERR |COVBERR| OVATE | OVBTE | COVTE |SFTACERR|DIVOERR| — |MATHERR|ADDRERR|STKERR|OSCFAIL| — | 0000
INTCON2| 0082 | ALTIVT | DIsI _ _ _ _ _ _ _ _ _ INTAEP | INT3EP | INT2EP | INTIEP | INTOEP | 0000
IFSO oos4 | — _ ADIF | ULTXIF | UIRXIF | SPILIF | SPIEIF | T3IF T2IF oca2IF | IcaF —_ TUF | OCLF | ICUF | INTOIF | 0000
IFS1 0086 | U2TXIF | U2RXIF | INT2IF TSIF T4IF OC4lIF | OC3IF _ _ _ _ INTLF | CNIF | ACLIF | MI2CLIF | SI2C1IF | 0000
IFS2 ooss | — _ _ _ _ _ _ _ _ IC4IF | IC3IF _ _ _ SPI2IF | SPI2EIF | 0000
IFS3 oosA| — _ _ _ _ QEILIF | PSEMIF _ _ INTAIF | INT3IF _ —  |mi2c2iF | si2car | — | oooo
IFS4 oosc| — _ _ _ QEI2IF —  |psesmF| — _ _ _ _ _ U2EIF | UILEIF — | oooo
IFS5 008E | PWM2IF | PWMLIF [ADCP12IF|  — _ _ _ _ _ _ _ _ _ —  |abcreir| — | oooo
IFS6 0090 |ADCPLIF|ADCPOIF| — _ _ _ ACAIF | AC3IF | AC2IF _ _ _ PWMGIF | PWMSIF | PWMAIF | PWM3IF | 0000
IFS7 o092 | — _ _ _ _ _ _ _ _ _ — | ADCPSIF | ADCPSIF | ADCPA4IF | ADCP3IF | ADCP2IF | 0000
IECO 0094 | — _ ADIE | ULTXIE | UIRXIE | SPILEE | SPIIEIE | T3IE T2IE oc2iE | Ic2IE _ TIE | OCLE | ICLE | INTOIE | 0000
IEC1 0096 | U2TXIE | U2RXIE | INT2IE | TSIE T4E | OC4lE | OC3IE _ _ _ _ INTLE | CNIE | ACLIE |MI2CLIE | SI2CLEE | 0000
IEC2 ooo8 | — _ _ _ _ _ _ _ _ IC4IE | IC3IE _ _ — | sPizie | sPizEIE | 0000
IEC3 o0oA| — _ _ _ _ QEILE | PSEMIE | — _ INTAIE | INT3IE _ —  |mizc2ie|si2c2E| — | o000
IEC4 ooec| — _ _ _ QEI2IE —  |psesmiE| — _ _ _ _ _ U2EIE | UIEIE — | oooo
IEC5 009E | PWwM2IE | PWMLIE [ADCP12IE] — _ _ _ _ _ _ _ _ _ —  |abcegie| — | oooo
IEC6 00A0 |ADCP1IE|ADCPOIE] — _ _ _ ACA4IE | AC3IE | AC2IE _ _ _ PWMBIE | PWMSIE | PWMAIE | PWM3IE | 0000
IEC7 ooA2| — _ _ _ _ _ _ _ _ _ — | ApcpsiE | ADCPSIE |ADCPA4IE | ADCP3IE | ADCP2IE | 0000
IPCO 00A4| — T1IP<2:0> — oC1IP<2:0> _ IC1IP<2:0> — INTOIP<2:0> 4444
IPC1 00A6| — T2IP<2:0> — oC21P<2:0> _ IC2IP<2:0> — — 1 = ] 4440
IPC2 o0A8| — ULRXIP<2:0> _ SPILIP<2:0> _ SPILEIP<2:0> — T3IP<2:0> 4444
IPC3 00AA| — — [ — 1T - _ — | = 1T = _ ADIP<2:0> — ULTXIP<2:0> 0044
Pca  |ooac| — CNIP<2:0> _ AC1IP<2:0> _ MI2C1IP<2:0> _ SI2C1IP<2:0> 4444
IPC5 00AE| — — [ — 1T - _ — | = 1T = _ — [ =1 = _ INTLIP<2:0> 0004
IPC6 00BO| — TalP<2:0> — ocalp<2:0> _ 0C3IP<2:0> — — 1 = ] 4440
IPC7 ooB2| — U2TXIP<2:0> — U2RXIP<2:0> —_ INT21P<2:0> _ T5IP<2:0> 4444
IPC8 o0B4| — _ _ _ _ — | = 1T = — SPI2IP<2:0> _ SPI2EIP<2:0> 0044
IPC9 00B6| — _ _ _ _ IC4IP<2:0> —_ IC3IP<2:0> — — —_ 0440
iPc12  |ooBC| — _ _ _ _ MI2C2IP<2:0> —_ SI2C21P<2:0> _ _ —_ 0440
IPC13  |00BE| — _ _ _ _ INTAIP<2:0> _ INT3IP<2:0> _ _ —_ 0440
IPc14 |ooco| — _ _ _ _ QEILIP<2:0> _ PSEMIP<2:0> — — —_ 0440
IPc16 |ooca| — _ _ _ _ U2EIP<2:0> _ ULEIP<2:0> — — —_ 0440
iPc18  |oocs| — QEI2IP<2:0> — — — —_ _ PSESMIP<2:0> — — —_ 4040
iPc20  |oocc| — —_ —_ —_ —_ —_ —_ —_ —_ ADCP8IP<2:0> — — — 0040
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

0T19/809/909/90¥SOYICHEEDIASP pue 0T9/809/909/90YSOCELAEEDIASP



0. 8bed-0T650.S0

Areulwaid

-ou| ABojouyoa] diyd0ioIN 0T0Z ©

TABLE 4-10: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33FJ32GS606 DEVICES (CONTINUED)

OFR | IR 1 Bit1s | Bit1a | Bit13 | Biti2 | Bitll | Bit10 | Bito Bit8 Bit 7 Bit6 | Bit5 | Bit4 Bita | Bit2 | Bit1 | Bito [ AN
IPC21  |00CE| — — — — — — — — = ADCP12IP<2:0> _ — — — [ o040
IPC23  |ooD2| — PWM2IP<2:0> — PWMLIP<2:0> — — [ = 1T = — — — — | 4400
IPc24 |ooD4a| — PWM6IP<2:0> — PWMS5IP<2:0> _ PWMA4IP<2:0> —_ PWM3IP<2:0> 4444
IPC25  |o0D6| — AC2IP<2:0> — — — — — — [ = 1T = — — | — | — [a4o00
IPc26  |ooD8| — — — — — — — — — AC4IP<2:0> —_ AC3IP<2:0> 0044
IPC27  |00DA| — ADCP1IP<2:0> — ADCPOIP<2:0> — — [ = 1T = — — | — | — 4400
IPc2s  |ooDc| — ADCP5IP<2:0> — ADCP4IP<2:0> _ ADCP3IP<2:0> —_ ADCP2IP<2:0> 4444
IPC29  |00DE| — — — — — — — — — — [ = 1T = — ADCP6IP<2:0> 0004
INTTREG|00EO | — — — — ILR<3:0> _ VECNUM<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-11:

TIMERS REGISTER MAP

OFR | SPR | Bitas | Biti4 | Bit1s | Bitl2 | Bit11 | Bit10 | Bito | Bits | Bit7 | Bite | Bits | Bita | Bits | Bit2 | Bit1 | Bito [ Al
TMR1 0100 Timerl Register XXXX
PR1 0102 Period Register 1 FFFF
T1CON 0104 | TON — TSIDL — — - | = ] = — | 7eatE | TeKPs<to> | — [ Tswc | Tcs — | oooo
TMR2 0106 Timer2 Register XXXX
TMR3HLD 0108 Timer3 Holding Register (for 32-bit timer operations only) XXXX
TMR3 010A Timer3 Register XXXX
PR2 010C Period Register 2 FFFF
PR3 010E Period Register 3 FFFF
T2CON 0110 TON — TSIDL — — — — — — TGATE TCKPS<1:.0> T32 — TCS — 0000
T3CON 0112 TON — TSIDL — — — — — — TGATE TCKPS<1:.0> — — TCS — 0000
TMR4 0114 Timer4 Register XXXX
TMR5HLD 0116 Timer5 Holding Register (for 32-bit timer operations only) XXXX
TMR5 0118 Timer5 Register XXXX
PR4 011A Period Register 4 FFFF
PR5 011C Period Register 5 FFFF
TACON 011E TON — TSIDL — — — — — — TGATE TCKPS<1:.0> T32 — TCS — 0000
T5CON 0120 TON — TSIDL — — — — — — TGATE TCKPS<1:.0> — — TCS — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-12: INPUT CAPTURE REGISTER MAP

SFR | SFRAddr | Bit15 | Bit14 | Bit13 | Bit12 Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit1 | Bito | A

Name Resets
IC1BUF 0140 Input 1 Capture Register XXXX
IcClIcON | 0142 — | — Jwesoo | — | — | — | — ] — || c<wo- | icov | iceNE ICM<2:0> 0000
IC2BUF 0144 Input 2 Capture Register XXXX
Ic2coN | 0146 — | — Jwesoo | — | — | — | — ] — || ic<wo> | icov | iceNE ICM<2:0> 0000
IC3BUF 0148 Input 3 Capture Register XXXX
IC3CON |  014A — | — Jwesoo | — | — | — | — ] — || ic<wo> | icov | iceNE ICM<2:0> 0000
ICABUF 014C Input 4 Capture Register XXXX
IC4CON |  014E — | — Jwesoo | — | — | — | — ] — || c<wo- | icov | iceNE ICM<2:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-13:

OUTPUT COMPARE REGISTER MAP

SFR | SR | Bitis | Bit1s | Bit1s | Bitl2 | Bit1l | Bit10 | Bito | Bits | Bit7 | Bit6 | Bits | Bita | Bit3 | Bit2 | Bitl | Bito | Al
OC1RS 0180 Output Compare 1 Secondary Register XXXX
OC1R 0182 Output Compare 1 Register XXXX
ocicon | oiesa | — | — Jocsoo| — [ — [ — | — — — | — | — | ocrr | ocrstL | OCM<2:0> 0000
OC2RS 0186 Output Compare 2 Secondary Register XXXX
OC2R 0188 Output Compare 2 Register XXXX
OC2CON | o018A — | — Jocsoo| — | = | = | = — — I = T = ocrLT | ocTsEL | OCM<2:0> 0000
OC3RS 018C Output Compare 3 Secondary Register XXXX
OC3R 018E Output Compare 3 Register XXXX
OC3CON | 0190 — | — Jocsoo| — | = | = | = — — I = T = ocrLT | ocTsEL | OCM<2:0> 0000
OC4RS 0192 Output Compare 4 Secondary Register XXXX
OC4R 0194 Output Compare 4 Register XXXX
ocacon | o6 | — | — Jocsoo| — | — [ — | — — — | — | — | ocrr | ocrstL | OCM<2:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-14: QEI1 REGISTER MAP
Nsali’:?e Addr. Bit 15 Bit 14 Bit 13 Bit 12 | Bit 11 | Bit 10 | Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Regltlets
QEI1CON 01EO | CNTERR — QEISIDL | INDX | UPDN QEIM<2:0> SWPAB | PCDOUT | TQGATE TQCKPS<1:0> POSRES | TQCS | UPDN_SRC 0000
DFLT1CON 01E2 — — — — — IMV<1:0> CEID | QEOUT QECK<2:0> — — — — 0000
POSI1CNT 01E4 Position Counter<15:0> 0000
MAX1CNT 01E6 Maximum Count<15:0> FFFF
Legend: u = uninitialized bit, — = unimplemented, read as ‘0’
TABLE 4-15: QEI2 REGISTER MAP
SFR | Addr. | Bit15 | Bit14 | Bit13 |Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 | Bitl Bit 0 All
Name Resets
QEI2CON 01F0 | CNTERR — QEISIDL | INDX | UPDN QEIM<2:0> SWPAB | PCDOUT | TQGATE TQCKPS<1:0> POSRES | TQCS | UPDN_SRC 0000
DFLT2CON 01F2 — — — = — IMV<1:0> CEID | QEOUT QECK<2:0> — — — — 0000
POS2CNT 01F4 Position Counter<15:0> 0000
MAX2CNT 01F6 Maximum Count<15:0> FFFF
Legend: u =uninitialized bit, — = unimplemented, read as ‘0’
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TABLE 4-16: HIGH-SPEED PWM REGISTER MAP
File Name | Addr Bit 15 Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 Bt 8 Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito | 2
Offset Resets
PTCON 0400 | PTEN — | PTSIDL | SESTAT | SEIEN | EIPU | SYNCPOL | SYNCOEN | SYNCEN SYNCSRC<2:0> SEVTPS<3:0> 0000
PTCON2 | 0402 _ _ _ _ _ _ _ _ _ — I = 1 = — PCLKDIV<2:0> 0000
PTPER 0404 PTPER<15:0> FFF8
SEVTCMP | 0406 SEVTCMP<15:3> | 1 — | oooo
MDC 040A MDC<15:0> 0000
STCON 040E _ _ — | sesTaT| SEEEN | EIPU | SYNCPOL | SYNCOEN | SYNCEN SYNCSRC<2:0> SEVTPS<3:0> 0000
STCON2 | 0410 _ _ _ _ _ _ _ _ _ — I = 1 = — PCLKDIV<2:0> 0000
STPER 0412 PTPER<15:0> FFF8
SSEVTCMP | 0414 SSEVTCMP<15:3> _ _ — | o000
CHOP 041a [cHpeken | — [ — | — | — [ — ] CHOP<9:3> — _ — | o000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-17: HIGH-SPEED PWM GENERATOR 1 REGISTER MAP
FileName [A49" | Bit15s | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 All
Offset Resets
PWMCONL | 0420 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN| CLIEN | TRGIEN | ITB MDCS DTC<1:0> DTCP | — | MTBS | CAM | XPRES IUE 0000
IocON1 | 0422 | PENH | PENL | POLH | PoLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> CLDAT<1:0> SWAP | OSYNC | 0000
FCLCONL | 0424 |IFLTMOD CLSRC<4:0> cLPoL | cLmoD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDCL 0426 PDC1<15:0> 0000
PHASEL | 0428 PHASE1<15:0> 0000
DTRL o42a | — — DTR1<13:0> 0000
ALTDTRL | 042c |  — — ALTDTR1<13:0> 0000
sbci 042E SDC1<15:0> 0000
SPHASEL | 0430 SPHASE1<15:0> 0000
TRIGL 0432 TRGCMP<15:3> [ — 1 = — 0000
TRGCONL | 0434 TRGDIV<3:0> — — | = 1 = JTom ] =] TRGSTRT<5:0> 0000
STRIGL | 0436 STRGCMP<15:3> — — — 0000
PWMCAPL | 0438 PWMCAP1<15:3> — — — 0000
teecont |043a | PHR | pHF | PR | pF |FmieBen|cuesen] — | — | — | — | Bew | BeL | BPHH | BPHL | BPLH BPLL | 0000
LEBDLY1 | 043c | — — — — LEB<11:3> — — _ 0000
AUXCONL | 043E | HRPDIS |HRDDIS| — — BLANKSEL<3:0> | — [ = ] CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-18: HIGH-SPEED PWM GENERATOR 2 REGISTER MAP
FileName [299" | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit 9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 Al
Offset Resets
PWMCON2 | 0440 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN ITB MDCS DTC<1:0> | DTCP | — |MTBS| CAM | XPRES IUE 0000
locoN2 | 0442 | PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> | CLDAT<1:0> SwAP | osyNc | oooo
FCLCON2 | 0444 | IFLTMOD CLSRC<4:0> cLPoL | cLmoD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC2 0446 PDC2<15:0> 0000
PHASE2 | 0448 PHASE2<15:0> 0000
DTR2 044A — — DTR2<13:0> 0000
ALTDTR2 | 044C — — ALTDTR2<13:0> 0000
sbc2 044E SDC2<15:0> 0000
SPHASE2 | 0450 SPHASE2<15:0> 0000
TRIG2 0452 TRGCMP<15:3> | — | — — 0000
TRGCON2 | 0454 TRGDIV<3:0> — | = ] = 1 = Jom][ =] TRGSTRT<5:0> 0000
STRIG2 0456 STRGCMP<15:3> —_ — _ 0000
PWMCAP2 | 0458 PWMCAP2<15:3> —_ — _ 0000
LEBCON2 | 045A | PHR PHF PLR peF |Fresencuesen] — | — | — [ — ] BeH | BeL |BPHH| BPHL | BPLH BPLL | 0000
LEBDLY2 | 045C — — — — LEB<11:3> — — _ 0000
AUXCON2 | 045E | HRPDIS |HRDDIS| — — BLANKSEL<3:0> ] CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-19: HIGH-SPEED PWM GENERATOR 3 REGISTER MAP
FileName [299" | git15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit 9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 BitO Al
Offset Resets
PWMCON3 | 0460 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN B MDCS DTC<1:0> | DTCP | — |MTBS| CAM | XPRES IUE 0000
IOCON3 | 0462 | PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> | CLDAT<L:0> SWAP | OSYNC | 0000
FCLCON3 | 0464 | IFLTMOD CLSRC<4:0> cLPOL | cLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC3 0466 PDC3<15:0> 0000
PHASE3 | 0468 PHASE3<15:0> 0000
DTR3 046C — — DTR3<13:0> 0000
ALTDTR3 | 046C — — ALTDTR3<13:0> 0000
sbc3 046E SDC3<15:0> 0000
SPHASE3 | 0470 SPHASE3<15:0> 0000
TRIG3 0472 TRGCMP<15:3> | — | — — 0000
TRGCON3 | 0474 TRGDIV<3:0> _ — — | = Jom ] —] TRGSTRT<5:0> 0000
STRIG3 0476 STRGCMP<15:3> —_ — _ 0000
PWMCAP3 | 0478 PWMCAP3<15:3> —_ — _ 0000
LEBCON3 | 047A | PHR PHF PLR peF |Fumesen|cueeen] — | — [ — | — [ BeH | BeL [BPHH| BPHL | BPLH BPLL | 0000
LEBDLY3 | 047C — — — — LEB<11:3> _ — — 0000
AUXCON3 | 047E | HRPDIS | HRDDIS — — BLANKSEL<3:0> [ — [ =] CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-20: HIGH-SPEED PWM GENERATOR 4 REGISTER MAP
File Name [249" | git15 | Bit14 | Bit13 | Bit12 Bit 11 Bit 10 Bit 9 Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 BitO Al
Offset Resets
PWMCON4 | 0480 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN ITB MDCS DTC<1:0> DTCP | — |MTBS| CAM | XPRES IUE 0000
IOCON4 | 0482 | PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> CLDAT<1:0> SWAP | osYNC | 0000
FCLCON4 | 0484 | IFLTMOD CLSRC<4:0> CLPOL | CLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC4 0486 PDC4<15:0> 0000
PHASE4 | 0488 PHASE4<15:0> 0000
DTR4 048A — — DTR4<13:0> 0000
ALTDTR4 | 048A — — ALTDTR4<13:0> 0000
sbca 048E SDC4<15:0> 0000
SPHASE4 | 0490 SPHASE4<15:0> 0000
TRIG4 0492 TRGCMP<15:3> | — | — — 0000
TRGCON4 | 0494 TRGDIV<3:0> — | = 1 =1 = Jom ] =] TRGSTRT<5:0> 0000
STRIG4 | 0496 STRGCMP<15:3> — — _ 0000
PWMCAP4 | 0498 PWMCAP4<15:3> — — _ 0000
LEBCON4 | 049A | PHR PHF PLR peF |Fmesen|cuesen] — | — | — | — [ Bed | BeL [BpHH| BPHL | BPLH BPLL | 0000
LEBDLY4 | 049C — — — — LEB<11:3> _ — — 0000
AUXCON4 | 049E | HRPDIS |HRDDIS| — — BLANKSEL<3:0> | — | — ] CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-21: HIGH-SPEED PWM GENERATOR 5 REGISTER MAP
FileName [249" | git15 | Bit14 | Bit13 | Bit12 Bit 11 Bit 10 Bit 9 Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 BitO Al
Offset Resets
PWMCONS | 04A0 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN ITB MDCS DTC<1:0> DTCP | — |MTBS| CAM | XPRES IUE 0000
IocON5 | 04A2 | PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<L:0> CLDAT<1:0> SWAP | OSYNC | 0000
FCLCONS | 04A4 | IFLTMOD CLSRC<4:0> CLPOL | cLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC5 04A6 PDC5<15:0> 0000
PHASE5S | 04A8 PHASE5<15:0> 0000
DTRS 0aAn | — — DTR5<13:0> 0000
ALTDTRS | 04AA | — — ALTDTR5<13:0> 0000
sDbcs 04AE SDC5<15:0> 0000
SPHASES | 04BO SPHASE5<15:0> 0000
TRIGS 04B2 TRGCMP<15:3> | — | — — 0000
TRGCONS | 04B4 TRGDIV<3:0> — | = 1 =1 = Jom ] =] TRGSTRT<5:0> 0000
STRIGS | 04B6 STRGCMP<15:3> — — _ 0000
PWMCAPS5 | 04B8 PWMCAP5<15:3> — — _ 0000
LEBCON5 | 04BA | PHR PHF PLR peF |Fmesen|cueBen] — | — | — | — [ Bed | BeL [BpHH| BPHL | BPLH BPLL | 0000
LEBDLY5 | 04BC | — — — — LEB<11:3> _ — — 0000
AUXCONS5 | 04BE | HRPDIS |HRDDIS| — — BLANKSEL<3:0> | — | — ] CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-22: HIGH-SPEED PWM GENERATOR 6 REGISTER MAP
File Name [249" | git15 | Bit14 | Bit13 | Bit12 Bit 11 Bit 10 Bit 9 Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 BitO Al
Offset Resets
PWMCONS6 | 04CO | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN ITB MDCS DTC<1:0> DTCP | — |MTBS| CAM | XPRES IUE 0000
IocoNe | 04c2 | PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<L:0> CLDAT<1:0> SWAP | OsYNC | 0000
FCLCON6 | 04c4 | IFLTMOD CLSRC<4:0> CLPOL | cLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC6 04C6 PDC6<15:0> 0000
PHASE6 | 04c8 PHASE6<15:0> 0000
DTR6 o4acA | — — DTR6<13:0> 0000
ALTDTR6 | 04cA | — — ALTDTR6<13:0> 0000
SDC6 04CE SDC6<15:0> 0000
SPHASE6 | 04D0 SPHASE6<15:0> 0000
TRIG6 04D2 TRGCMP<15:3> | — | — — 0000
TRGCON6 | 04D4 TRGDIV<3:0> — | = 1 =1 = Jom ] =] TRGSTRT<5:0> 0000
STRIG6 | 04D6 STRGCMP<15:3> — — _ 0000
PWMCAP6 | 04D8 PWMCAP6<15:3> — — _ 0000
LEBCON6 | 04DA | PHR PHF PLR peF |Fmesen|cuesen] — | — | — | — [ Bed | BeL [BpHH| BPHL | BPLH BPLL | 0000
LEBDLY6 |04DC | — — — — LEB<11:3> _ — — 0000
AUXCONG | 04DE | HRPDIS |HRDDIS| — — BLANKSEL<3:0> | — | — ] CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-23: HIGH-SPEED PWM GENERATOR 7 REGISTER MAP (EXCLUDES dsPIC33FJ32GS406 AND dsPIC33FJ64GS406 DEVICES)
FileName [249" | git15 | Bit14 | Bit13 | Bit12 Bit 11 Bit 10 Bit 9 Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 BitO Al
Offset Resets
PWMCON7 | 04EQ | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN ITB MDCS DTC<1:0> DTCP | — |MTBS| CAM | XPRES IUE 0000
IocON7 | 04E2 | PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<L:0> CLDAT<1:0> SWAP | OSYNC | 0000
FCLCON7 | 04E4 | IFLTMOD CLSRC<4:0> CLPOL | cLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC7 04E6 PDC7<15:0> 0000
PHASE7 | 04ES PHASE7<15:0> 0000
DTR? 04EA | — — DTR7<13:0> 0000
ALTDTR? | 04EA | — — ALTDTR7<13:0> 0000
sDc7 04EE SDC7<15:0> 0000
SPHASE7 | 04F0 SPHASE7<15:0> 0000
TRIG7 04F2 TRGCMP<15:3> | — | — — 0000
TRGCON7 | 04F4 TRGDIV<3:0> — | = 1 =1 = Jom ] =] TRGSTRT<5:0> 0000
STRIG7 04F6 STRGCMP<15:3> — — _ 0000
PWMCAP7 | 04F8 PWMCAP7<15:3> — — _ 0000
LEBCON? | 04FA | PHR PHF PLR peF |Fmesen|cueBen] — | — | — | — [ Bed | BeL [BpHH| BPHL | BPLH BPLL | 0000
LEBDLY7 | 04FC — — — — LEB<11:3> _ — — 0000
AUXCON? | 04FE | HRPDIS |HRDDIS| — — BLANKSEL<3:0> | — | — ] CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
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)
File Name [249" | git15 | Bit14 | Bit13 | Bit12 Bit 11 Bit 10 Bit 9 Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 BitO Al
Offset Resets

PWMCONS | 0500 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN ITB MDCS DTC<1:0> DTCP | — |MTBS| CAM | XPRES IUE 0000
IocoNs | 0502 | PENH | PENL | POLH | PoOLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> CLDAT<1:0> SWAP | osYNC | 0000
FCLCONS | 0504 | IFLTMOD CLSRC<4:0> CLPOL | CLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC8 0506 PDC8<15:0> 0000
PHASES | 0508 PHASE8<15:0> 0000
DTR8 050A — — DTR8<13:0> 0000
ALTDTRS | 050A — — ALTDTR8<13:0> 0000
spcs 050E SDC8<15:0> 0000
SPHASES | 0510 SPHASE8<15:0> 0000
TRIGS 0512 TRGCMP<15:3> | — | — — 0000
TRGCONS | 0514 TRGDIV<3:0> — | = 1 =1 = Jom ] =] TRGSTRT<5:0> 0000
STRIGS 0516 STRGCMP<15:3> — — _ 0000
PWMCAPS | 0518 PWMCAP8<15:3> — — _ 0000
LEBCONS | 051A | PHR PHF PLR peF |Fmesen|cuesen] — | — | — | — [ Bed | BeL [BpHH| BPHL | BPLH BPLL | 0000
LEBDLY8 | 051C — — — — LEB<11:3> _ — — 0000
AUXCONS | 051E | HRPDIS |HRDDIS| — — BLANKSEL<3:0> | — | — ] CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-25: HIGH-SPEED PWM GENERATOR 9 REGISTER MAP FOR dsPIC33FJ32GS610 AND dsPIC33FJ64GS610 DEVICES
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 Bit1 Bit 0 Al
Offset Resets
PWMCONS9 | 0520 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN CLIEN TRGIEN ITB MDCS DTC<1:0> DTCP — MTBS CAM XPRES IUE 0000
IOCON9 0522 PENH PENL POLH POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> FLTDAT<1:0> CLDAT<1:0> SWAP OSYNC 0000
FCLCON9 0524 | IFLTMOD CLSRC<4:0> CLPOL | CLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC9 0526 PDC9<15:0> 0000
PHASE9 0528 PHASE9<15:0> 0000
DTR9 052A — — DTR9<13:0> 0000
ALTDTR9 052A — — ALTDTR9<13:0> 0000
SDC9 052E SDC9<15:0> 0000
SPHASE9 0530 SPHASE9<15:0> 0000
TRIGY 0532 TRGCMP<15:3> | — | — — 0000
TRGCONY | 0534 TRGDIV<3:0> — | = 1 =1 = Jom ] =] TRGSTRT<5:0> 0000
STRIG9 0536 STRGCMP<15:3> — — — 0000
PWMCAP9 | 0538 PWMCAP9<15:3> — — — 0000
LEBCON9 | 053A | PHR PHF PLR peF |Fmesen|cuesen] — | — | — | — [ Bed | BeL [BpHH| BPHL | BPLH BPLL | 0000
LEBDLY9 053C — — — — LEB<11:3> — — — 0000
AUXCON9 | 053E | HRPDIS | HRDDIS — — BLANKSEL<3:0> | — | — | CHOPSEL<3:0> CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-26: 12C1 REGISTER MAP
sFRName| SFR | Bit1s | Bit14 | Bit13 |Bit12 | Bit1l | Bit10 | Bito | Bits8 | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | oA
Addr Resets
12C1RCV 0200 — — — — — — — — Receive Register 0000
12C1TRN 0202 — — — — — — — — Transmit Register O00FF
12C1BRG 0204 — — — — — — — Baud Rate Generator Register 0000
12C1CON 0206 12CEN — 12CSIDL |SCLREL| IPMIEN A10M DISSLW SMEN GCEN STREN ACKDT | ACKEN RCEN PEN RSEN SEN 1000
I2C1STAT 0208 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 IWCOL 12CoVv D_A P S R.W RBF TBF 0000
12C1ADD 020A — — — — — — Address Regjister 0000
12C1IMSK 020C — — — — — — Address Mask Register 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-27: 12C2 REGISTER MAP
sFRName| SPR | Bit1s | Bit14 | Bit13 |Bit12 | Bit1l | Bit10 | Bito | Bit8 | Bit7 | Bite | Bits | Bit4 | Bit3 | Btz | Bit1 | Bito | A
12C2RCV 0210 — — — — — — — — Receive Register 0000
I2C2TRN 0212 — — — — — — — — Transmit Register 00FF
12C2BRG 0214 — — — — — — — Baud Rate Generator Register 0000
12C2CON 0216 12CEN — 12CSIDL |SCLREL| IPMIEN A10M DISSLW SMEN GCEN STREN ACKDT ACKEN RCEN PEN RSEN SEN 1000
12C2STAT 0218 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 IWCOL 12COV D_A P S R_W RBF TBF 0000
12C2ADD 021A — — — — — — Address Register 0000
12C2MSK 021C — — — — — — Address Mask Register 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-28: UART1 REGISTER MAP
SFRName | 'R | Bit15 | Bit14 | Bit13 |Bit12 | Bit1l |Bit10| Bito Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | oA
U1MODE 0220 | UARTEN — uUsIDL IREN | RTSMD — UEN1 UENO WAKE | LPBACK | ABAUD | URXINV BRGH PDSEL<1:0> STSEL 0000
U1STA 0222 [UTXISEL1| UTXINV [UTXISELO| — UTXBRK |UTXEN| UTXBF TRMT URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA | 0110
ULTXREG 0224 — — — — — — — UART Transmit Register XXXX
UIRXREG 0226 — — — — — — — UART Receive Register 0000
U1BRG 0228 Baud Rate Generator Prescaler 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-29: UART2 REGISTER MAP
OFR | PR\ Bitis | Bit14 | Bit13 | Bitl2 | Bitll | Bit10 | Bito | Bits | Bit7 Bite | Bits | Bit4a | Bits | Bit2 | Bit1 | Bito | AN

U2MODE 0230 | UARTEN — uUsIDL IREN RTSMD — UEN1 UENO WAKE LPBACK | ABAUD | URXINV | BRGH PDSEL<1:0> STSEL 0000
U2STA 0232 | UTXISEL1 | UTXINV |UTXISELO — UTXBRK | UTXEN | UTXBF | TRMT URXISEL<1:0> ADDEN | RIDLE PERR FERR OERR | URXDA 0110
U2TXREG | 0234 — — — — — — — UART Transmit Register XXXX
U2RXREG | 0236 — — — — — — — UART Receive Register 0000
U2BRG 0238 Baud Rate Generator Prescaler 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-30:

SPI1 REGISTER MAP

SFR Name /f('i:(?r 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:slzlats
SPI1STAT 0240 SPIEN — SPISIDL — — — — — — SPIROV — — — — SPITBF | SPIRBF | 0000
SPIICON1 | 0242 — — — DISSCK| DISSDO | MODE16 SMP CKE SSEN CKP MSTEN SPRE<2:0> PPRE<1:0> 0000
SPIICON2 | 0244 FRMEN | SPIFSD | FRMPOL — — — — — — — — — — — FRMDLY — 0000
SPI1BUF 0248 SPI1 Transmit and Receive Buffer Register 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-31: SPI2 REGISTER MAP

SFR Name E('i:(?r 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 Bit0 R(—:gltlats
SPI2STAT 0260 SPIEN — SPISIDL — — — — — — SPIROV — — — — SPITBF | SPIRBF | 0000
SPI2CON1 0262 — — — DISSCK| DISSDO | MODE16 SMP CKE SSEN CKP MSTEN SPRE<2:0> PPRE<1:0> 0000
SPI2CON2 0264 FRMEN | SPIFSD | FRMPOL — — — — — — — — — — — FRMDLY — 0000
SPI2BUF 0268 SPI2 Transmit and Receive Buffer Register 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-32: HIGH-SPEED 10-BIT ADC REGISTER MAP FOR dsPIC33FJ32GS610 AND dsPIC33FJ64GS610 DEVICES ONLY
SFR Name SFR 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 All
Addr Resets
ADCON 0300 | ADON — ADSIDL |SLOWCLK — GSWTRG — FORM EIE ORDER |[SEQSAMP |ASYNCSAMP — ADCS<2:0> 0003
ADPCFG 0302 | PCFG15 | PCFG14 | PCFG13 | PCFG12 |PCFG11| PCFG10 | PCFGY9 | PCFG8 | PCFG7 PCFG6 PCFG5 PCFG4 PCFG3 | PCFG2 | PCFG1 | PCFGO | 0000
ADPCFG2 | 0304 — — — — — — — — PCFG23 | PCFG22 | PCFG21 PCFG20 PCFG19 | PCFG18 | PCFG17 | PCFG16| 0000
ADSTAT 0306 — — — P12RDY |[P11RDY| P1ORDY | PORDY | PS8RDY | P7RDY P6RDY P5RDY P4ARDY P3RDY | P2RDY | P1RDY | PORDY | 0000
ADBASE 0308 ADBASE<15:1> — 0000
ADCPCO 030A | IRQEN1 | PEND1 | SWTRG1 TRGSRC1<4:0> IRQENO | PENDO | SWTRGO TRGSRCO0<4:0> 0000
ADCPC1 030C | IRQEN3 | PEND3 | SWTRG3 TRGSRC3<4:0> IRQEN2 PEND2 | SWTRG2 TRGSRC2<4:0> 0000
ADCPC2 030E | IRQEN5 | PEND5 | SWTRG5 TRGSRC5<4:0> IRQEN4 | PEND4 | SWTRG4 TRGSRC4<4:0> 0000
ADCPC3 0310 | IRQEN7 | PEND7 | SWTRG7 TRGSRC7<4:0> IRQEN6 | PEND6 | SWTRG6 TRGSRC6<4:0> 0000
ADCPC4 0312 | IRQEN9 | PEND9 | SWTRG9 TRGSRC9<4:0> IRQENS PEND8 | SWTRG8 TRGSRC8<4:0> 0000
ADCPC5 0314 |IRQEN11| PEND11 | SWTRG11 TRGSRC11<4:0> IRQEN10 | PEND10 | SWTRG10 TRGSRC10<4:0> 0000
ADCPC6 0316 — — — — — | — | — | — IRQEN12 | PEND12 | SWTRG12 TRGSRC12<4:0> 0000
ADCBUFO | 0340 ADC Data Buffer 0 XXXX
ADCBUF1 | 0342 ADC Data Buffer 1 XXXX
ADCBUF2 | 0344 ADC Data Buffer 2 XXXX
ADCBUF3 | 0346 ADC Data Buffer 3 XXXX
ADCBUF4 | 0348 ADC Data Buffer 4 XXXX
ADCBUF5 | 034A ADC Data Buffer 5 XXXX
ADCBUF6 | 034C ADC Data Buffer 6 XXXX
ADCBUF7 | 034E ADC Data Buffer 7 XXXX
ADCBUF8 | 0350 ADC Data Buffer 8 XXXX
ADCBUF9 | 0352 ADC Data Buffer 9 XXXX
ADCBUF10 | 0354 ADC Data Buffer 10 XXXX
ADCBUF11 | 0356 ADC Data Buffer 11 XXXX
ADCBUF12 | 0358 ADC Data Buffer 12 XXXX
ADCBUF13 | 035A ADC Data Buffer 13 XXXX
ADCBUF14 | 035C ADC Data Buffer 14 XXXX
ADCBUF15 | 035E ADC Data Buffer 15 XXXX
ADCBUF16 | 0360 ADC Data Buffer 16 XXXX
ADCBUF17 | 0362 ADC Data Buffer 17 XXXX
ADCBUF18 | 0364 ADC Data Buffer 18 XXXX
ADCBUF19 | 0366 ADC Data Buffer 19 XXXX
ADCBUF20 | 0368 ADC Data Buffer 20 XXXX
ADCBUF21 | 036A ADC Data Buffer 21 XXXX
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-32: HIGH-SPEED 10-BIT ADC REGISTER MAP FOR dsPIC33FJ32GS610 AND dsPIC33FJ64GS610 DEVICES ONLY (CONTINUED)
SFR Name SFR 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 O All

Addr Resets
ADCBUF22 | 036C ADC Data Buffer 22 XXXX
ADCBUF23 | 036E ADC Data Buffer 23 XXXX
ADCBUF24 | 0370 ADC Data Buffer 24 XXXX
ADCBUF25 | 0372 ADC Data Buffer 25 XXXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-33: HIGH-SPEED 10-BIT ADC REGISTER MAP FOR dsPIC33FJ32GS608 AND dsPIC33FJ64GS608 DEVICES
SFR Name SFR 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 0 Al
Addr Resets

ADCON 0300 ADON — ADSIDL |[SLOWCLK — GSWTRG — FORM EIE ORDER |SEQSAMP |ASYNCSAMP — ADCS<2:0> 0003
ADPCFG 0302 | PCFG15 | PCFG14 | PCFG13 | PCFG12 | PCFG11 | PCFG10 | PCFG9 | PCFG8 | PCFG7 | PCFG6 PCFG5 PCFG4 PCFG3 | PCFG2 PCFGO | 0000
ADPCFG2 | 0304 — — — — — — — — — — — — — — PCFG17 |PCFG16| 0000
ADSTAT 0306 — — — P12RDY — — — P8RDY | P7RDY | P6RDY P5RDY P4ARDY P3RDY | P2RDY PORDY | 0000
ADBASE 0308 ADBASE<15:1> — 0000
ADCPCO 030A| IRQEN1 PEND1 | SWTRG1 TRGSRC1<4:0> IRQENO | PENDO | SWTRGO TRGSRCO0<4:0> 0000
ADCPC1 030C| IRQEN3 PEND3 | SWTRG3 TRGSRC3<4:0> IRQEN2 | PEND2 | SWTRG2 TRGSRC2<4:0> 0000
ADCPC2 030E| IRQENS5 PEND5 | SWTRG5 TRGSRC5<4:0> IRQEN4 | PEND4 | SWTRG4 TRGSRC4<4:0> 0000
ADCPC3 0310 | IRQEN7 PEND7 | SWTRG7 TRGSRC7<4:0> IRQEN6 | PEND6 | SWTRG6 TRGSRC6<4:0> 0000
ADCPC4 0312 — — — — — — — — IRQEN8 | PEND8 | SWTRGS8 TRGSRC8<4:0> 0000
ADCPC6 0316 — — — — — — — — IRQEN12 | PEND12 | SWTRG12 TRGSRC12<4:0> 0000
ADCBUFO | 0340 ADC Data Buffer 0 XXXX
ADCBUF1 | 0342 ADC Data Buffer 1 XXXX
ADCBUF2 | 0344 ADC Data Buffer 2 XXXX
ADCBUF3 | 0346 ADC Data Buffer 3 XXXX
ADCBUF4 | 0348 ADC Data Buffer 4 XXXX
ADCBUF5 |[034A ADC Data Buffer 5 XXXX
ADCBUF6 [034C ADC Data Buffer 6 XXXX
ADCBUF7 |034E ADC Data Buffer 7 XXXX
ADCBUF8 | 0350 ADC Data Buffer 8 XXXX
ADCBUF9 | 0352 ADC Data Buffer 9 XXXX
ADCBUF10 | 0354 ADC Data Buffer 10 XXXX
ADCBUF11 | 0356 ADC Data Buffer 11 XXXX
ADCBUF12 | 0358 ADC Data Buffer 12 XXXX
ADCBUF13 | 035A ADC Data Buffer 13 XXXX
ADCBUF14 [035C ADC Data Buffer 14 XXXX
ADCBUF15 | 035E ADC Data Buffer 15 XXXX
ADCBUF16 | 0360 ADC Data Buffer 16 XXXX
ADCBUF17 | 0362 ADC Data Buffer 17 XXXX
ADCBUF24 | 0370 ADC Data Buffer 24 XXXX
ADCBUF25 | 0372 ADC Data Buffer 25 XXXX
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-34: HIGH-SPEED 10-BIT ADC REGISTER MAP FOR dsPIC33FJ32GS406/606 AND dsPIC33FJ64GS406/606 DEVICES

SFR Name i'(:igr 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 ReAslétS
ADCON 0300 | ADON — ADSIDL | SLOWCLK — GSWTRG — FORM EIE ORDER |[SEQSAMP |ASYNCSAMP — ADCS<2:0> 0003
ADPCFG 0302 | PCFG15 | PCFG14 | PCFG13 | PCFG12 |PCFG11| PCFG10 | PCFGY | PCFG8 | PCFG7 PCFG6 PCFG5 PCFG4 PCFG3 | PCFG2 | PCFG1 | PCFGO | 0000
ADSTAT 0306 — — — P12RDY — — — — P7RDY P6RDY P5RDY P4ARDY P3RDY | P2RDY | P1RDY | PORDY | 0000
ADBASE 0308 ADBASE<15:1> — 0000
ADCPCO 030A [ IRQEN1 | PEND1 [SWTRG1 TRGSRC1<4:0> IRQENO PENDO | SWTRGO TRGSRCO0<4:0> 0000
ADCPC1 030C | IRQEN3 | PEND3 [SWTRG3 TRGSRC3<4:0> IRQEN2 PEND2 | SWTRG2 TRGSRC2<4:0> 0000
ADCPC2 030E | IRQENS | PEND5 [SWTRG5 TRGSRC5<4:0> IRQEN4 PEND4 | SWTRG4 TRGSRC4<4:0> 0000
ADCPC3 0310 | IRQEN7 | PEND7 |SWTRG7 TRGSRC7<4:0> IRQEN6 PEND6 | SWTRG6 TRGSRC6<4:0> 0000
ADCPC6 | 0316| — — — — | — 1 = 1T = 1 = [reeni2| PenD12 [swTRG12 TRGSRC12<4:0> 0000
ADCBUFO | 0340 ADC Data Buffer 0 XXXX
ADCBUF1 | 0342 ADC Data Buffer 1 XXXX
ADCBUF2 | 0344 ADC Data Buffer 2 XXXX
ADCBUF3 | 0346 ADC Data Buffer 3 XXXX
ADCBUF4 | 0348 ADC Data Buffer 4 XXXX
ADCBUF5 | 034A ADC Data Buffer 5 XXXX
ADCBUF6 | 034C ADC Data Buffer 6 XXXX
ADCBUF7 | 034E ADC Data Buffer 7 XXXX
ADCBUF8 | 0350 ADC Data Buffer 8 XXXX
ADCBUF9 | 0352 ADC Data Buffer 9 XXXX
ADCBUF10 | 0354 ADC Data Buffer 10 XXXX
ADCBUF11 | 0356 ADC Data Buffer 11 XXXX
ADCBUF12 | 0358 ADC Data Buffer 12 XXXX
ADCBUF13 | 035A ADC Data Buffer 13 XXXX
ADCBUF14 | 035C ADC Data Buffer 14 XXXX
ADCBUF15 | 035E ADC Data Buffer 15 XXXX
ADCBUF24 | 0370 ADC Data Buffer 24 XXXX
ADCBUF25| 0372 ADC Data Buffer 25 XXXX
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-35: DMA REGISTER MAP

File Name | Addr | Bit15 | Bit14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O R(ic,ltlets
DMAOCON | 0380 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMAOREQ | 0382 |FORCE — — — — — — — — IRQSEL<6:0> 007F
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
DMALREQ | 038E | FORCE — — — — — — — — IRQSEL<6:0> 007F
DMA1STA | 0390 STA<15:0> 0000
DMA1STB | 0392 STB<15:0> 0000
DMA1PAD | 0394 PAD<15:0> 0000
DMAICNT | 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> 007F
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
DMA3REQ | 03A6 | FORCE — — — — — — — — IRQSEL<6:0> 007F
DMA3STA | 03A8 STA<15:0> 0000
DMA3STB | 03AA STB<15:0> 0000
DMA3PAD | 03AC PAD<15:0> 0000
DMA3CNT | 03AE — — — — — — CNT<9:0> 0000
DMACSO0 03EO — — — — PWCOL3 | PWCOL2 | PWCOL1 | PWCOLO — — — — XWCOL3 | XWCOL2 [ XWCOL1 | XWCOLO | 0000
DMACS1 03E2 — — — — LSTCH<3:0> — — — — PPST3 PPST2 PPST1 PPSTO | OFOO
DSADR 03E4 DSADR<15:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-36: ECAN1 REGISTER MAP WHEN C1CTRL1I.WIN=0OR 1
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 Reﬁltlets
CI1CTRL1 0600 — — CSIDL ABAT = REQOP<2:0> OPMODE<2:0> — CANCAP — — WIN 0480
CICTRL2 0602 | — — — — — — T =0 = — — [ = DNCNT<4:0> 0000
C1VEC 0604 — — — FILHIT<4:0> — ICODE<6:0> 0000
CLFCTRL 0606 DMABS<2:0> - | -1 =T =1 = = — = FSA<4:0> 0000
C1FIFO 0608 — — FBP<5:0> — — FNRB<5:0> 0000
C1INTF 060A — — TXBO TXBP RXBP TXWAR | RXWAR [ EWARN IVRIF WAKIF | ERRIF — FIFOIF | RBOVIF | RBIF TBIF 0000
C1INTE 060C — — — — — — — — IVRIE WAKIE | ERRIE — FIFOIE | RBOVIE | RBIE TBIE 0000
ClEC 060E TERRCNT<7:0> RERRCNT<7:0> 0000
CICFG1 0610 | — — — — — — I =1 = SIW<1:0> BRP<5.0> 0000
C1CFG2 0612 — WAKFIL — — = SEG2PH<2:0> SEG2PHTS | SAM SEG1PH<2:0> PRSEG<2:0> 0000
C1FEN1 0614 | FLTEN15 | FLTEN14 | FLTEN13 | FLTEN12 | FLTEN11 | FLTEN10 | FLTEN9 | FLTENS FLTEN7 FLTENG | FLTENS | FLTEN4 | FLTEN3 | FLTEN2 | FLTEN1 | FLTENO | FFFF
C1FMSKSEL1 | 0618 F7MSK<1:0> F6MSK<1:0> F5MSK<1:0> FAMSK<1:0> F3MSK<1:0> F2MSK<1:0> F1MSK<1:0> FOMSK<1:0> 0000
C1FMSKSEL2 | 061A F15MSK<1:0> F14MSK<1:0> F13MSK<1:0> F12MSK<1:0> F11MSK<1:0> F10MSK<1:0> FOMSK<1:0> F8MSK<1:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-37: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN =0
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 Reélt!:‘ts
0600- See definition when WIN = x
061E
C1RXFUL1 0620 | RXFUL15 | RXFUL14 | RXFUL13 | RXFUL12 | RXFUL11 | RXFUL10 | RXFUL9 | RXFUL8 | RXFUL7 | RXFUL6 | RXFUL5 | RXFUL4 | RXFUL3 | RXFUL2 | RXFUL1 | RXFULO | 0000
C1RXFUL2 0622 | RXFUL31 | RXFUL30 | RXFUL29 | RXFUL28 | RXFUL27 | RXFUL26 | RXFUL25 | RXFUL24 | RXFUL23 | RXFUL22 | RXFUL21 | RXFUL20 | RXFUL19 | RXFUL18 | RXFUL17 | RXFUL16 | 0000
C1RXOVF1 | 0628 |RXOVF15|RXOVF14|RXOVF13 |RXOVF12 | RXOVF11 |[RXOVF10| RXOVF9 | RXOVF8 | RXOVF7 | RXOVF6 | RXOVF5 | RXOVF4 | RXOVF3 | RXOVF2 | RXOVF1 | RXOVFO | 0000
C1RXOVF2 | 062A |RXOVF31 |[RXOVF30|RXOVF29 [RXOVF28 |RXOVF27 | RXOVF26 | RXOVF25 | RXOVF24 | RXOVF23 | RXOVF22 | RXOVF21 | RXOVF20 | RXOVF19 [ RXOVF18 | RXOVF17 |RXOVF16 | 0000
C1TROICON | 0630 | TXEN1 | TXABT1 | TXLARB1 | TXERR1 | TXREQ1 | RTREN1 TX1PRI<1:0> TXENO | TXABTO | TXLARBO| TXERRO | TXREQO | RTRENO TXOPRI<1:0> 0000
C1TR23CON | 0632 | TXEN3 | TXABT3 | TXLARB3 | TXERR3 | TXREQ3 | RTREN3 TX3PRI<1:0> TXEN2 | TXABT2 | TXLARB2 | TXERR2 | TXREQ2 | RTREN2 TX2PRI<1:0> 0000
C1TR45CON | 0634 | TXEN5 | TXABT5 | TXLARB5 | TXERR5 | TXREQ5 | RTRENS TX5PRI<1:0> TXEN4 | TXABT4 | TXLARB4 | TXERR4 | TXREQ4 | RTREN4 TX4PRI<1:0> 0000
C1TR67CON | 0636 | TXEN7 | TXABT7 | TXLARB7 | TXERR7 | TXREQ7 | RTREN7 TX7PRI<1:0> TXEN6 | TXABT6 | TXLARB6| TXERR6 | TXREQ6 | RTREN6 TX6PRI<1:0> 0000
C1RXD 0640 Received Data Word XXXX
C1TXD 0642 Transmit Data Word XXXX
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-38: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN =1

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 O Relzltlets

0600- See definition when WIN = x
061E

C1BUFPNT1 | 0620 F3BP<3:0> F2BP<3:0> F1BP<3:0> FOBP<3:0> 0000
C1BUFPNT2 | 0622 F7BP<3:0> F6BP<3:0> F5BP<3:0> FABP<3:0> 0000
C1BUFPNT3 | 0624 F11BP<3:0> F10BP<3:0> F9BP<3:0> F8BP<3:0> 0000
C1BUFPNT4 | 0626 F15BP<3:0> F14BP<3:0> F13BP<3:0> F12BP<3:0> 0000
C1RXMOSID | 0630 SID<10:3> SID<2:0> — MIDE — | EID<17:16> XXXX
C1RXMOEID | 0632 EID<15:8> EID<7:0> XXXX
C1RXM1SID | 0634 SID<10:3> SID<2:0> — | MIDE — | EID<17:16> XXXX
C1RXM1EID | 0636 EID<15:8> EID<7:0> XXXX
C1RXM2SID | 0638 SID<10:3> SID<2:0> — | MIDE — | EID<17:16> XXXX
C1RXM2EID | 063A EID<15:8> EID<7:0> XXXX
C1RXFOSID | 0640 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXFOEID | 0642 EID<15:8> EID<7:0> XXXX
C1RXF1SID | 0644 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF1EID | 0646 EID<15:8> EID<7:0> XXXX
C1RXF2SID | 0648 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF2EID | 064A EID<15:8> EID<7:0> XXXX
C1RXF3SID | 064C SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF3EID | 064E EID<15:8> EID<7:0> XXXX
C1RXF4SID | 0650 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF4EID | 0652 EID<15:8> EID<7:0> XXXX
C1RXF5SID | 0654 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF5EID | 0656 EID<15:8> EID<7:0> XXXX
C1RXF6SID | 0658 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF6EID | 065A EID<15:8> EID<7:0> XXXX
C1RXF7SID | 065C SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF7EID | 065E EID<15:8> EID<7:0> XXXX
C1RXF8SID | 0660 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF8EID | 0662 EID<15:8> EID<7:0> XXXX
C1RXF9SID | 0664 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF9EID | 0666 EID<15:8> EID<7:0> XXXX
C1RXF10SID | 0668 SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
C1RXF10EID | 066A EID<15:8> EID<7:0> XXXX
C1RXF11SID | 066C SID<10:3> SID<2:0> — | EXIDE — | EID<17:16> XXXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-38: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN =1 (CONTINUED)

File Name | Addr | Bit15 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 Reéléts
C1RXF11EID | 066E EID<15:8> EID<7:0> XXXX
C1RXF12SID | 0670 SID<10:3> SID<2:0> | — | EXIDE — EID<17:16> XXXX
C1RXF12EID | 0672 EID<15:8> EID<7:0> XXXX
C1RXF13SID | 0674 SID<10:3> SID<2:0> | — | EXIDE — EID<17:16> XXXX
C1RXF13EID | 0676 EID<15:8> EID<7:0> XXXX
C1RXF14SID | 0678 SID<10:3> SID<2:0> | — | EXIDE — EID<17:16> XXXX
C1RXF14EID | 067A EID<15:8> EID<7:0> XXXX
C1RXF15SID | 067C SID<10:3> SID<2:0> | — | EXIDE — EID<17:16> XXXX
C1RXF15EID | 067E EID<15:8> EID<7:0> XXXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-39: ANALOG COMPARATOR CONTROL REGISTER MAP

FileName | ADR | Bitls | Bit14 | Bit13 |Bitl2 | Bitll | Bit10 | Bito | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | A
CMPCONIL | 0540 | CMPON | — | CMPSIDL | — — — — | DACOE | INSEL<1:0> | EXTREF | — | CMPSTAT| — | CMPPOL | RANGE | 0000
CMPDACL | 0542 | — — - — — — CMREF<9:0> 0000
cMPCON2 | 0544 | cmpoN | — | cmpsibL | — — — — | pacoE| INsEL<u0> |ExTREF| — |cmpstar| — | cmPPoL | RANGE | 0000
CMPDAC2 | 0546 | — — - — — — CMREF<9:0> 0000
cMPCON3 | 0548 | cmpoN | — | cwmpsipL | — — — — | pacoE| INsEL<i0> |ExTREF| — |cmpstar| — | cmppoL | RANGE | 0000
CMPDAC3 | 054A | — — - — — — CMREF<9:0> 0000
cMPCON4 | osac | cmpon | — | cmpsibL | — — — — | pacoE| INsEL<i0> |ExTREF| — |cmpstar| — | cmppoL | RANGE | 0000
CMPDAC4 | 0S4E | — — — — — — CMREF<9:0> 0000
TABLE 4-40: PORTA REGISTER MAP FOR dsPIC33FJ32GS610 AND dsPIC33FJ64GS610 DEVICES

OFR | PR | Bit1s | Bit14 | Bit13 | Biti2 | Bitll | Bitl0 | Bit9 | Bits | Bit7 | Bit6 Bits | Bit4 | Bit3 Btz | Bit1 | Bito | Al
TRISA | 02C0 | TRISAL5 | TRISAL4 | — — —  |TRISAI0[TRISA9 | — | TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISAL | TRISAO | OBFF
PORTA |02c2| RA15 | RA14 — — — RAL0 | RA9 — RA7 RA6 RA5 RA4 RA3 RA2 RAL | RAO | xxxx
LATA  |o2c4 | LATALS | LATAL4 | — — — | tatawo [Latas | — | LaTA7 | LATA6 | LATAS | LATA4 | LATA3 | LATA2 | LATAL | LATAO | 0000
obca |o2c6 | oDCAls |oDcAl4 | — — — |opcaio|opbcrs| — — — obcas | obcas | — — | opca1 | obcao | oooo
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-41: PORTA REGISTER MAP FOR dsPIC33FJ32GS608 AND dsPIC33FJ64GS608 DEVICES

ok | oeR | Bit1s | Bit14 | Bit13 | Biti2 | Bitll | Bitl0 | Bit9 | Bits | Bit7 | Bit6 Bits | Bit4 | Bit3 Bit2 | Bit1 | Bito | A
TRISA | 02C0 | TRISAL5 | TRISAL4 | — — —  |TRISA10[TRISAS | — — — — — — — — — [ ce00
PORTA |02c2| RA15 | RAl4 — — — RAL0 | RA9 — — — — — — — — — | oo
LATA  |o2c4 | LATALS | LATAL4 | — — — | LatAl0 [ LATAR | — — — — — — — — — [ o000
oDCA | o02c6| ODCALS | ODCAL4 | — — — |obcaio|obcrs|  — — — — — — — — — [ o000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-42:

PORTB REGISTER MAP

SFR SFR . . . . . . . . . . . . . . . ) All
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 Resets
TRISB 02C8 | TRISB15 | TRISB14 | TRISB13 | TRISB12 | TRISB11 | TRISB10 | TRISB9 | TRISB8 | TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | FFFF
PORTB | 02CA | RBI15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XXXX
LATB 02CC | LATB15 | LATB14 | LATB13 | LATB12 | LATB11 | LATB10 | LATB9 LATB8 LATB7 LATB6 LATB5 LATB4 LATB3 LATB2 LATB1 LATBO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-43: PORTC REGISTER MAP FOR dsPIC33FJ32GS610 AND dsPIC33FJ64GS610 DEVICES
SFR | SFR | 15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bit:1 | sito | A
Name Addr Resets
TRISC 02D0 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — — — TRISC4 TRISC3 TRISC2 | TRISC1 — FO1E
PORTC 02D2 RC15 RC14 RC13 RC12 — — — — — — — RC4 RC3 RC2 RC1 — XXXX
LATC 02D4 | LATC15 | LATC14 LATC13 LATC12 — — — — — — — LATC4 LATC3 LATC2 LATC1 — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-44: PORTC REGISTER MAP FOR dsPIC33FJ32GS608 AND dsPIC33FJ64GS608 DEVICES
SFR | SFR | pit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bit1 | sito | A
Name Addr Resets
TRISC 02D0 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — — — — — TRISC2 | TRISC1 — FO06
PORTC 02D2 RC15 RC14 RC13 RC12 — — — — — — — — — RC2 RC1 — XXXX
LATC 02D4 | LATC15 | LATC14 LATC13 LATC12 — — — — — — — — — LATC2 LATC1 — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-45: PORTC REGISTER MAP FOR dsPIC33FJ32GS406/606 AND dsPIC33FJ64GS406/606 DEVICES
SFR SFR . ) ) ) ) ) ) ) ) ) ) ) . ) . . All
Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 Resets
TRISC 02D0 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — — — — — — — — FO00
PORTC 02D2 RC15 RC14 RC13 RC12 — — — — — — — — — — — — XXXX
LATC 02D4 | LATC15 | LATC14 | LATC13 LATC12 — — — — — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-46: PORTD REGISTER MAP FOR dsPIC33FJ32GS608/610 AND dsPIC33FJ64GS608/610 DEVICES
OFR | PR | Bitas | Bit14 | Bit1s | Bitd2 | Biti | Bitlo | Bito | Bt | Bit7 | Bite | Bit5 | Bita Bit 3 Bitz | Bit1 | Bito | Al
TRISD 02D8 | TRISD15 | TRISD14 | TRISD13 | TRISD12 | TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 TRISD2 | TRISD1 | TRISDO | FFFF
PORTD | 02DA RD15 RD14 RD13 RD12 RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX
LATD 02DC | LATD15 | LATD14 | LATD13 | LATD12 | LATD11 LATD10 | LATD9 LATD8 LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO 0000
ODCD 02DE | ODCD15 | ODCD14 | ODCD13 | ODCD12 | ODCD11 | ODCD10 | ODCD9 | ODCD8 | ODCD7 | ODCD6 | ODCD5 | ODCD4 ODCD3 ODCD2 | ObCD1 | ODCDO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-47: PORTD REGISTER MAP FOR dsPIC33FJ32GS406/606 AND dsPIC33FJ64GS406/606 DEVICES
OFR I SPR | Bitas | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bits | Bit7 | Bite Bit5 | Bit4 Bit 3 Bitz | Bit1 | Bito | Al
TRISD 02D8 — — — — TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 TRISD3 TRISD2 | TRISD1 | TRISDO | OFFF
PORTD | 02DA — — — — RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX
LATD 02DC — — — — LATD11 LATD10 LATD9 LATD8 LATD7 LATD6 LATD5 LATD4 LATD3 LATD2 LATD1 LATDO 0000
ODCD 02DE — — — — ODCD11 | ODCD10 | ODCD9 | ODCD8 | ODCD7 | ODCD6 ODCD5 | ODCD4 ODCD3 ODCD2 | ODCD1 | ODCDO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-48: PORTE REGISTER MAP FOR dsPIC33FJ32GS608/610 AND dsPIC33FJ64GS608/610 DEVICES
ok o R | Bitas | Bit1a | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bits | Bit7 | Bite Bit5 | Bit4 Bit 3 Bitz | Bit1 | Bito | A
TRISE 02EO — — — — — — TRISE9 | TRISE8 | TRISE7 | TRISE6 TRISE5 | TRISE4 TRISE3 TRISE2 | TRISE1 | TRISEO | O3FF
PORTE | 02E2 — — — — — — RE9 RES8 RE7 REG6 RE5 RE4 RE3 RE2 RE1 REO XXXX
LATE 02E4 — — — — — — LATE9 LATES8 LATE7 LATE6 LATES LATE4 LATE3 LATE2 LATE1 LATEO 0000
ODCE 02E6 — — — — — — — — ODCE7 | ODCE6 ODCE5 | ODCE4 ODCE3 ODCE2 | ODCE1 | ODCEO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-49: PORTE REGISTER MAP FOR dsPIC33FJ32GS406/606 AND dsPIC33FJ64GS406/606 DEVICES
o SR Bit1s | Bitia | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bits | Bit7 | Bite Bit5 | Bit4 Bit 3 Bit2 | Bit1 | Bito | A
TRISE 02EO0 — — — — — — — — TRISE7 | TRISE6 | TRISE5 | TRISE4 TRISE3 TRISE2 | TRISE1 | TRISEO | OOFF
PORTE | 02E2 — — — — — — — — RE7 REG6 RES RE4 RE3 RE2 RE1 REO XXXX
LATE 02E4 — — — — — — — — LATE7 LATE6 LATES LATE4 LATE3 LATE2 LATE1 LATEO 0000
ODCE 02E6 — — — — — — — — ODCE7 | ODCE®6 ODCE5 | ODCE4 ODCE3 ODCE2 | ODCE1 | ODCEO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-50: PORTF REGISTER MAP FOR dsPIC33FJ32GS610 AND dsPIC33FJ64GS610 DEVICES
OFR | PR | Bitas | Bit14 | Bit1s | Bitd2 | Biti | Bitlo | Bito | Bt | Bit7 | Bite | Bit5 | Bita Bit 3 Bitz | Bit1 | Bito | Al
TRISF 02E8 — — TRISF13 | TRISF12 — — — TRISF8 | TRISF7 | TRISF6 TRISF5 | TRISF4 TRISF3 TRISF2 | TRISF1 | TRISFO | 30FF
PORTF | 02EA — — RF13 RF12 — — — RF8 RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFO XXXX
LATF 02EC — — LATF13 | LATF12 — — — LATF8 LATF7 LATF6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO 0000
ODCF 02EE — — ODCF13 | ODCF12 — — — ODCF8 | ODCF7 | ODCF6 — — ODCF3 ODCF2 | ODCF1 — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-51: PORTF REGISTER MAP FOR dsPIC33FJ32GS608 AND dsPIC33FJ64GS608 DEVICES
OFR | SPR | Bitas | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bits | Bit7 | Bite Bit5 | Bit4 Bit 3 Bitz | Bit1 | Bito | Al
TRISF 02E8 — — — — — — — TRISF8 | TRISF7 | TRISF6 TRISF5 | TRISF4 TRISF3 TRISF2 | TRISF1 | TRISFO | O1FF
PORTF 02EA — — — — — — — RF8 RF7 RF6 RF5 RF4 RF3 RF2 RF1 RFO XXXX
LATF 02EC — — — — — — — LATF8 LATF7 LATF6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO 0000
ODCF 02EE — — — — — — — ODCF8 | ODCF7 | ODCF6 — — ODCF3 ODCF2 | ODCF1 — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-52: PORTF REGISTER MAP FOR dsPIC33FJ32GS406/606 AND dsPIC33FJ64GS406/606 DEVICES
ok o R | Bitas | Bit1a | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bits | Bit7 | Bite Bit5 | Bit4 Bit 3 Bitz | Bit1 | Bito | A
TRISF 02E8 — — — — — — — — — TRISF6 TRISF5 | TRISF4 TRISF3 TRISF2 | TRISF1 | TRISFO | O07F
PORTF 02EA — — — — — — — — — RF6 RF5 RF4 RF3 RF2 RF1 RFO XXXX
LATF 02EC — — — — — — — — — LATF6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO 0000
ODCF 02EE — — — — — — — — — ODCF6 — — ODCF3 ODCF2 | ODCF1 — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-53: PORTG REGISTER MAP FOR dsPIC33FJ32GS610 AND dsPIC33FJ64GS610 DEVICES
o SR Bit1s | Bitia | Bit13 | Bit12 | Bitll | Bit10 | Bit9 | Bits | Bit7 | Bite Bit5 | Bit4 Bit 3 Bit2 | Bit1 | Bito | A
TRISG 02F0 | TRISG15 | TRISG14 | TRISG13 | TRISG12 — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — TRISG3 | TRISG2 | TRISG1 | TRISGO | F3CF
PORTG | 02F2 RG15 RG14 RG13 RG12 — — RG9 RG8 RG7 RG6 — — RG3 RG2 RG1 RGO XXXX
LATG 02F4 | LATG15 | LATG14 | LATG13 | LATG12 — — LATG9 LATGS8 LATG7 LATG6 — — LATG3 LATG2 LATG1 LATGO 0000
ODCG 02F6 | ODCG15 | ODCG14 | ODCG13 | ODCG12 — — ODCG9 | ODCG8 | ODCG7 | ODCG6 — — — — ODCG1 | ODCGO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-54: PORTG REGISTER MAP FOR dsPIC33FJ32GS608 AND dsPIC33FJ64GS608 DEVICES
OFR | PR | Bitas | Bit14 | Bit1s | Bitd2 | Biti | Bitlo | Bito | Bt | Bit7 | Bite | Bit5 | Bita Bit 3 Bitz | Bit1 | Bito | Al
TRISG 02F0 — — — — — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — TRISG3 | TRISG2 | TRISG1 | TRISGO | 03CF
PORTG | 02F2 — — — — — — RG9 RG8 RG7 RG6 — — RG3 RG2 RG1 RGO XXXX
LATG 02F4 — — — — — — LATGY9 | LATG8 | LATG7 LATG6 — — LATG3 LATG2 LATG1 | LATGO | 0000
ODCG 02F6 — — — — — — ODCG9 | ODCG8 | ODCG7 | ODCG6 — — — — ODCG1 | ODCGO | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-55: PORTG REGISTER MAP FOR dsPIC33FJ32GS406/606 AND dsPIC33FJ64GS406/606 DEVICES
OFR I SPR | Bitas | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bits | Bit7 | Bite Bit5 | Bit4 Bit 3 Bitz | Bit1 | Bito | Al
TRISG 02F0 — — — — — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — TRISG3 TRISG2 — — 03CC
PORTG | 02F2 — — — — — — RG9 RG8 RG7 RG6 — — RG3 RG2 — — XXXX
LATG 02F4 — — — — — — LATG9 LATGS8 LATG7 LATG6 — — LATG3 LATG2 — — 0000
ODCG 02F6 — — — — — — ODCG9 | ODCGS8 | ODCG7 | ODCG6 — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-56: SYSTEM CONTROL REGISTER MAP
SFR Name SFR Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 | Bit10 | Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Al
Addr Resets
RCON 0740 | TRAPR |IOPUWR — — — — — |VREGS | EXTR SWR | SWDTEN | WDTO | SLEEP IDLE BOR POR [ xxxx®
OSCCON 0742 — COSC<2:0> — NOSC<2:0> CLKLOCK — LOCK — CF — — OSWEN | 0300®@
CLKDIV 0744 ROI DOZE<2:0> DOZEN FRCDIV<2:0> PLLPOST<1:0> — PLLPRE<4:0> 0040
PLLFBD 0746 — — — — — — — PLLDIV<8:0> 0030
OSCTUN 0748 — — — — — — — — — — TUN<5:0> 0000
REFOCON | 074E ROON — ROSSLP | ROSEL RODIV<3:0> — — — — — — — — 0000
ACLKCON | 0750 | ENAPLL | APLLCK | SELACLK — — APSTSCLR<2:0> ASRCSEL | FRCSEL — — — — — — 2300
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1:  The RCON register reset values are dependent on type of reset.

2:

The OSCCON register reset values are dependent on the FOSC configuration bits, and on type of reset.
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TABLE 4-57:

NVM REGISTER MAP

Nsa'?r'?e Addr | Bit15 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 ReASIétS
NVMCON | 0760 WR WREN | WRERR — — — — — — ERASE — — NVMOP<3:0> 0000
NVMKEY | 0766 — — — — — — — — NVMKEY<7:0> 0000
Legend: X = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: Reset value shown is for POR only. Value on other Reset states is dependent on the state of memory write or erase operations at the time of Reset.
TABLE 4-58: PMD REGISTER MAP FOR dsPIC33FJ64GS610 DEVICES

o | R Bitis | Bitia | Biti3 | Bit12 | Bit1l | Bit10 | Bito Bits | Bit7 | Bite | Bits | Bita | Bit3 | sit2 | Bita | sito | Al
PMD1 0770 T5MD T4AMD T3MD T2MD TiMD QEI1IMD | PWMMD — 12C1MD | U2MD UlMD | SPI2MD | SPI1IMD — C1MD ADCMD 0000
PMD2 0772 — — — — IC4MD IC3MD IC2MD ICIMD — — — — OC4MD | OC3MD | OC2MD | OC1MD 0000
PMD3 0774 — — — — — CMPMD — — — — QEI2MD — — — 12C2MD — 0000
PMD4 0776 — — — — — — — — — — — — REFOMD — — — 0000
PMD6 077A | PWM8MD | PWM7MD | PWM6MD | PWM5MD | PWM4MD | PWM3MD | PWM2MD | PWM1MD — — — — — — — — 0000
PMD7 077C — — — — CMP4MD | CMP3MD | CMP2MD | CMP1IMD — — — — — — — PWM9MD | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-59: PMD REGISTER MAP FOR dsPIC33FJ32GS610 DEVICES

oK R | Bitas | Biti4 | Bit13 | Bitl2 | Bitil | Bit10 | Bit9 Bits | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | Al
PMD1 | 0770 T5MD T4MD T3MD T2MD T1MD QEI1IMD | PWMMD — 12C1IMD | U2MD UIMD | SPI2MD | SPIIMD — — ADCMD | 0000
PMD2 | 0772 — — — — IC4MD IC3MD IC2MD ICIMD — — — — OC4MD | OC3MD | OC2MD | OC1MD | 0000
PMD3 | 0774 — — — — — CMPMD — — — — QEI2MD — — — 12C2MD — 0000
PMD4 | 0776 — — — — — — — — — — — — REFOMD — — — 0000
PMD6 | 077A | PWM8MD | PWM7MD | PWM6MD | PWM5MD | PWM4MD | PWM3MD | PWM2MD | PWM1MD — — — — — — — — 0000
PMD7 |077C — — — — CMP4MD | CMP3MD | CMP2MD | CMP1MD — — — — — — — PWM9MD| 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

0T19/809/909/90¥SOYICHEEDIASP pue 0T9/809/909/90YSOCELAEEDIASP



86 abed-0T650.S0

Areulwaid

‘ou| ABojouyda] diydoioiN 0TOZ ©®

TABLE 4-60: PMD REGISTER MAP FOR dsPIC33FJ64GS608 DEVICES
OFR | R 1 Bitas | Bit1a | Bit13 | Bit12 | Bitll | Bit10 | Bito Bits | Bit7 | Bite | Bits | Bita | Bit3 | Bit2 | Bit1 | Bito | AN
PMD1 | 0770 T5MD T4MD T3MD T2MD TiMD QEIIMD | PWMMD — I2C1IMD | U2MD UIMD | SPI2MD | SPIIMD — CiMD | ADCMD 0000
PMD2 | 0772 — — — — IC4AMD IC3MD IC2MD ICIMD — — — — OC4MD | OC3MD | OC2MD | OC1MD 0000
PMD3 | 0774 — — — — — CMPMD — — — — QEI2MD — — — 12C2MD — 0000
PMD4 | 0776 — — — — — — — — — — — — REFOMD — — — 0000
PMD6 | 077A | PWM8MD | PWM7MD | PWM6MD | PWM5MD | PWM4MD | PWM3MD | PWM2MD | PWM1MD — — — — — — — — 0000
PMD7 |077C — — — — CMP4MD | CMP3MD | CMP2MD | CMP1MD — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-61: PMD REGISTER MAP FOR dsPIC33FJ32GS608 DEVICES
OFR | JR| Bitas | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 Bits | Bit7 | Bite | Bits | Bita | Bit3 | sit2 | Bita | sito | Al
PMD1 |0770 T5MD T4MD T3MD T2MD TiMD QEIIMD | PWMMD — 12C1MD U2MD U1IMD | SPI2MD | SPI1IMD — — ADCMD 0000
PMD2 | 0772 — — — — IC4MD IC3MD 1C2MD ICIMD — — — — OC4MD | OC3MD | OC2MD | OC1MD 0000
PMD3 | 0774 — — — — — CMPMD — — — — QEI2MD — — — 12C2MD — 0000
PMD4 |0776 — — — — — — — — — — — — REFOMD — — — 0000
PMD6 | 077A | PWM8MD | PWM7MD | PWM6MD | PWM5MD | PWM4MD | PWM3MD | PWM2MD | PWM1MD — — — — — — — — 0000
PMD7 |077C — — — — CMP4MD | CMP3MD | CMP2MD | CMP1MD — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-62: PMD REGISTER MAP FOR dsPIC33FJ64GS606 DEVICES
o | R | Bitis | Bitia | Bit1s | Btz | Bitl | Bit10 | Bito Bits | Bit7 | Bité | Bits | Bita | Bit3 | Btz | Bita | Bito | Al
PMD1 0770 T5MD T4MD T3MD T2MD TiMD QEIIMD | PWMMD — 12C1MD U2MD UIMD | SPI2MD | SPIIMD — C1MD ADCMD 0000
PMD2 0772 — — — — IC4MD IC3MD 1C2MD ICIMD — — — — OC4MD | OC3MD | OC2MD | OCiMD 0000
PMD3 0774 — — — — — CMPMD — — — — QEI2MD — — — 12C2MD — 0000
PMD4 0776 — — — — — — — — — — — — REFOMD — — — 0000
PMD6 077A — — PWM6MD | PWM5MD | PWM4MD | PWM3MD | PWM2MD | PWM1MD — — — — — — — — 0000
PMD7 077C — — — — CMP4MD | CMP3MD | CMP2MD | CMP1MD — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-63: PMD REGISTER MAP FOR dsPIC33FJ32GS606 DEVICES
OFR | SPR | Bitis | Bitia | Bit1is | Bitiz | Bitil | Bit10 | Bitg Bitg | Bit7 | Bite | Bits | Bit4 | Bit3 | Btz | Bit1 | Bito | A
PMD1 | 0770 T5MD T4MD T3MD T2MD T1IMD QEILIMD | PWMMD — I2C1IMD | U2MD UIMD | SPI2MD | SPIIMD — — ADCMD | 0000
PMD2 | 0772 — — — — IC4MD IC3MD IC2MD ICIMD — — — — OC4MD | OC3MD | OC2MD | OC1MD | 0000
PMD3 | 0774 — — — — — CMPMD — — — — QEI2MD — — — 12C2MD — 0000
PMD4 | 0776 — — — — — — — — — — — — REFOMD — — — 0000
PMD6 | 077A — — PWM6MD | PWM5MD | PWM4MD | PWM3MD | PWM2MD | PWM1MD — — — — — — — — 0000
PMD7 | 077C — — — — CMP4MD | CMP3MD | CMP2MD | CMP1MD — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-64: PMD REGISTER MAP FOR dsPIC33FJ32GS406 AND dsPIC33FJ64GS406 DEVICES
OFR | SPR | Bitis | Bitia | Bit1s | Btz | Bitll | Bit10 | Bitg Bits | Bit7 | Bite | Bits | Bit4 | Bit3 | Btz | Bit1 | Bito | Al
PMD1 0770 T5MD T4AMD T3MD T2MD T1MD QEIIMD | PWMMD — 12C1MD U2MD U1lMD | SPI2MD | SPIIMD — — ADCMD 0000
PMD2 0772 — — — — 1IC4MD IC3MD IC2MD ICIMD — — — — OC4MD | OC3MD | OC2MD | OC1MD 0000
PMD3 0774 — — — — — — — — — — QEI2MD — — — 12C2MD — 0000
PMD4 0776 — — — — — — — — — — — — REFOMD — — — 0000
PMD6 077A — — PWM6MD | PWM5MD | PWM4MD | PWM3MD | PWM2MD | PWM1MD — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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4.2.7 SOFTWARE STACK

In addition to its use as a working register, the W15
register in the dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices is also used
as a software Stack Pointer. The Stack Pointer always
points to the first available free word and grows from
lower to higher addresses. It predecrements for stack
pops and post-increments for stack pushes, as shown
in Figure 4-6. For a PC push during any CALL instruc-
tion, the MSb of the PC is zero-extended before the
push, ensuring that the MSb is always clear.

Note: A PC push during exception processing
concatenates the SRL register to the MSb
of the PC prior to the push.

The Stack Pointer Limit register (SPLIM) associated
with the Stack Pointer sets an upper address boundary
for the stack. SPLIM is uninitialized at Reset. As is the
case for the Stack Pointer, SPLIM<0> is forced to ‘0’
because all stack operations must be word-aligned.

Whenever an EA is generated using W15 as a source
or destination pointer, the resulting address is
compared with the value in SPLIM. If the contents of
the Stack Pointer (W15) and the SPLIM register are
equal and a push operation is performed, a stack error
trap will not occur. The stack error trap will occur on a
subsequent push operation. For example, to cause a
stack error trap when the stack grows beyond address
0x1800 in RAM, initialize the SPLIM with the value
Ox17FE.

Similarly, a Stack Pointer underflow (stack error) trap is
generated when the Stack Pointer address is found to
be less than 0x0800. This prevents the stack from
interfering with the Special Function Register (SFR)
space.

A write to the SPLIM register should not be immediately
followed by an indirect read operation using W15.

FIGURE 4-6: CALL STACK FRAME
0x0000 15 0

=

p

z 5 PC<15:0> - W15 (before CALL)

G5 | [000000000[PC<22:16>

é T <Free Word> -« W15 (after CALL)

n

\/

POP : [--W5]
PUSH: [ WL5++]

4.3 Instruction Addressing Modes

The addressing modes shown in Table 4-65 form the
basis of the addressing modes optimized to support the
specific features of individual instructions. The
addressing modes provided in the MAC class of
instructions differ from those in the other instruction

types.

431 FILE REGISTER INSTRUCTIONS

Most file register instructions use a 13-bit address field
(f) to directly address data present in the first 8192
bytes of data memory (near data space). Most file
register instructions employ a working register, WO,
which is denoted as WREG in these instructions. The
destination is typically either the same file register or
WREG (with the exception of the MJL instruction),
which writes the result to a register or register pair. The
MOV instruction allows additional flexibility and can
access the entire data space.

4.3.2 MCU INSTRUCTIONS
The three-operand MCU instructions are of the form:
Operand 3 = Operand 1 <function> Operand 2

where Operand 1 is always a working register (that is,
the addressing mode can only be register direct), which
is referred to as Wbh. Operand 2 can be a W register,
fetched from data memory, or a 5-bit literal. The result
location can be either a W register or a data memory
location. The following addressing modes are
supported by MCU instructions:

» Register Direct

* Register Indirect

» Register Indirect Post-Modified
» Register Indirect Pre-Modified
* 5-bit or 10-bit Literal

Note: Not all instructions support all the
addressing modes given above. Individual
instructions can support different subsets

of these addressing modes.
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TABLE 4-65: FUNDAMENTAL ADDRESSING MODES SUPPORTED

Addressing Mode

Description

File Register Direct

The address of the file register is specified explicitly.

Register Direct

The contents of a register are accessed directly.

Register Indirect

The contents of Wn forms the Effective Address (EA).

Register Indirect Post-Modified

The contents of Wn forms the EA. Wn is post-modified (incremented or
decremented) by a constant value.

Register Indirect Pre-Modified
to form the EA.

Whn is pre-modified (incremented or decremented) by a signed constant value

(Register Indexed)

Register Indirect with Register Offset | The sum of Wn and Wb forms the EA.

Register Indirect with Literal Offset The sum of Wn and a literal forms the EA.

4.3.3 MOVE AND ACCUMULATOR
INSTRUCTIONS

Move instructions and the DSP accumulator class of
instructions provide a greater degree of addressing
flexibility than other instructions. In addition to the
addressing modes supported by most MCU
instructions, move and accumulator instructions also
support Register Indirect with Register Offset
Addressing mode, also referred to as Register Indexed
mode.

Note:  For the MOV instructions, the addressing
mode specified in the instruction can differ
for the source and destination EA.
However, the 4-bit Wb (Register Offset)
field is shared by both source and
destination (but typically only used by
one).

In summary, the following addressing modes are
supported by move and accumulator instructions:

* Register Direct

» Register Indirect

» Register Indirect Post-modified

« Register Indirect Pre-modified

» Register Indirect with Register Offset (Indexed)
» Register Indirect with Literal Offset

 8-bit Literal

 16-bit Literal

Note:  Not all instructions support all the
addressing modes given above. Individual
instructions may support different subsets
of these addressing modes.

43.4 MAC INSTRUCTIONS

The dual source operand DSP instructions (CLR, ED,
EDAC, MAC, MPY, MPY. N, MOVSAC and MSC), also referred
to as MAC instructions, use a simplified set of addressing
modes to allow the user application to effectively
manipulate the data pointers through register indirect
tables.

The two-source operand prefetch registers must be
members of the set {W8, W9, W10, W11}. For data
reads, W8 and W9 are always directed to the X RAGU,
and W10 and W11 are always directed to the Y AGU.
The effective addresses generated (before and after
modification) must, therefore, be valid addresses within
X data space for W8 and W9 and Y data space for W10
and W11.

Note:  Register Indirect with Register Offset
Addressing mode is available only for W9
(in X space) and W11 (in Y space).

In summary, the following addressing modes are
supported by the MAC class of instructions:

» Register Indirect

» Register Indirect Post-Modified by 2

* Register Indirect Post-Modified by 4

* Register Indirect Post-Modified by 6

» Register Indirect with Register Offset (Indexed)

435 OTHER INSTRUCTIONS

Besides the addressing modes outlined previously, some
instructions use literal constants of various sizes. For
example, BRA (branch) instructions use 16-bit signed
literals to specify the branch destination directly, whereas
the DI SI instruction uses a 14-bit unsigned literal field. In
some instructions, such as ADD Acc, the source of an
operand or result is implied by the opcode itself. Certain
operations, such as NOP, do not have any operands.

© 2010 Microchip Technology Inc.
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4.4

Modulo Addressing mode is a method used to provide
an automated means to support circular data buffers
using hardware. The objective is to remove the need
for software to perform data address boundary checks
when executing tightly looped code, as is typical in
many DSP algorithms.

Modulo Addressing

Modulo Addressing can operate in either data or program
space (since the data pointer mechanism is essentially
the same for both). One circular buffer can be supported
in each of the X (which also provides the pointers into
program space) and Y data spaces. Modulo Addressing
can operate on any W register pointer. However, it is not
advisable to use W14 or W15 for Modulo Addressing
since these two registers are used as the Stack Frame
Pointer and Stack Pointer, respectively.

In general, any particular circular buffer can be
configured to operate in only one direction as there are
certain restrictions on the buffer start address (for
incrementing  buffers), or end address (for
decrementing buffers), based upon the direction of the
buffer.

The only exception to the usage restrictions is for
buffers that have a power-of-two length. As these
buffers satisfy the start and end address criteria, they
can operate in a bidirectional mode (that is, address
boundary checks are performed on both the lower and
upper address boundaries).

4.4.1 START AND END ADDRESS

The Modulo Addressing scheme requires that a
starting and ending address be specified and loaded
into the 16-bit Modulo Buffer Address registers:
XMODSRT, XMODEND, YMODSRT and YMODEND
(see Table 4-1).

Note: Y space Modulo Addressing EA
calculations assume word-sized data (LSb

of every EA is always clear).

The length of a circular buffer is not directly specified. It
is determined by the difference between the
corresponding start and end addresses. The maximum
possible length of the circular buffer is 32K words
(64 Kbytes).

4.4.2 W ADDRESS REGISTER

SELECTION

The Modulo and Bit-Reversed Addressing Control
register, MODCON<15:0>, contains enable flags as
well as a W register field to specify the W Address
registers. The XWM and YWM fields select the
registers that will operate with Modulo Addressing:

e If XWM = 15, X RAGU and X WAGU Modulo
Addressing is disabled.

e If YWM =15, Y AGU Modulo Addressing is
disabled.

The X Address Space Pointer W register (XWM), to
which Modulo Addressing is to be applied, is stored in
MODCON<3:0> (see Table 4-1). Modulo Addressing is
enabled for X data space when XWM is set to any value
other than ‘15’ and the XMODEN bit is set at
MODCON<15>.

The Y Address Space Pointer W register (YWM) to
which Modulo Addressing is to be applied is stored in
MODCON<7:4>. Modulo Addressing is enabled for Y
data space when YWM is set to any value other than
‘15’ and the YMODEN bit is set at MODCON<14>.

FIGURE 4-7: MODULO ADDRESSING OPERATION EXAMPLE
Byte MOV #0x1100, W
Address MoV W), XMODSRT ;set nodul o start address
MoV #0x1163, W
MoV W), MODEND ;set nmodul o end address
0x1100 MOV #0x8001, W
MoV W), MODCON ;enable W, X AGU for nodul o
MoV #0x0000, WO ;W holds buffer fill value
\J MOV #0x1110, W ;point W to buffer
0x1163 DO AGAI N, #0x31 ;fill the 50 buffer |ocations
MoV W, [WL++] ;fill the next location
AGAIN. INC W, W ;increment the fill value
Start Addr = 0x1100
End Addr = 0x1163
Length = 0x0032 words
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4.4.3 MODULO ADDRESSING
APPLICABILITY

Modulo Addressing can be applied to the Effective
Address (EA) calculation associated with any W
register. Address boundaries check for addresses
equal to:

» The upper boundary addresses for incrementing
buffers

» The lower boundary addresses for decrementing
buffers

It is important to realize that the address boundaries
check for addresses less than or greater than the upper
(for incrementing buffers) and lower (for decrementing
buffers) boundary addresses (not just equal to).
Address changes can, therefore, jump beyond
boundaries and still be adjusted correctly.

If the length of a bit-reversed buffer is M = 2\ bytes,
the last ‘N’ bits of the data buffer start address must
be zeros.

XB<14:0> is the Bit-Reversed Address modifier, or
‘pivot point,” which is typically a constant. In the case of
an FFT computation, its value is equal to half of the FFT
data buffer size.

Note:  All bit-reversed EA calculations assume
word-sized data (LSb of every EA is
always clear). The XB value is scaled
accordingly to generate compatible (byte)

addresses.

Note:  The modulo corrected effective address is
written back to the register only when
Pre-Modify or Post-Modify Addressing
mode is used to compute the effective
address. When an address offset (such as
[W7 + W2]) is used, Modulo Address
correction is performed but the contents of

When enabled, Bit-Reversed Addressing is executed
only for Register Indirect with Pre-Increment or
Post-Increment Addressing and word-sized data
writes. It will not function for any other addressing
mode or for byte-sized data, and normal addresses are
generated instead. When Bit-Reversed Addressing is
active, the W Address Pointer is always added to the
address modifier (XB), and the offset associated with
the Register Indirect Addressing mode is ignored. In
addition, as word-sized data is a requirement, the LSb
of the EA is ignored (and always clear).

the register remain unchanged.

4.5 Bit-Reversed Addressing

Bit-Reversed Addressing mode is intended to simplify
data re-ordering for radix-2 FFT algorithms. It is
supported by the X AGU for data writes only.

The modifier, which can be a constant value or register
contents, is regarded as having its bit order reversed. The
address source and destination are kept in normal order.
Thus, the only operand requiring reversal is the modifier.

451 BIT-REVERSED ADDRESSING
IMPLEMENTATION

Bit-Reversed Addressing mode is enabled in any of
these situations:

* BWM bits (W register selection) in the MODCON
register are any value other than ‘15’ (the stack
cannot be accessed using Bit-Reversed
Addressing)

« The BREN bit is set in the XBREV register

« The addressing mode used is Register Indirect
with Pre-Increment or Post-Increment

Note:  Modulo Addressing and Bit-Reversed
Addressing should not be enabled
together. If an application attempts to do so,
Bit-Reversed Addressing will assume
priority when active for the X WAGU and X
WAGU, Modulo Addressing will be dis-
abled. However, Modulo Addressing will

continue to function in the X RAGU.

If Bit-Reversed Addressing has already been enabled
by setting the BREN (XBREV<15>) hit, a write to the
XBREV register should not be immediately followed by
an indirect read operation using the W register that has
been designated as the bit-reversed pointer.

© 2010 Microchip Technology Inc.
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FIGURE 4-8: BIT-REVERSED ADDRESS EXAMPLE
Sequential Address
b15|b14|b13| b12|b11 |b10| b9 | b8 | b7 | b6 | b5 |b4 | b3 | b2 | bl| O
Bit Locations Swapped Left-to-Right
Y Around Center of Binary Value
b15|b14|b13| b12|b11|b10 |b9 | b8 | b7 | b6 | b5| bl | b2 | b3 |b4 | O
Bit-Reversed Address
Pivot Point
XB = 0x0008 for a 16-Word Bit-Reversed Buffer
TABLE 4-66: BIT-REVERSED ADDRESS SEQUENCE (16-ENTRY)
Normal Address Bit-Reversed Address

A3 A2 Al AO Decimal A3 A2 Al A0 Decimal
0 0 0 0 0 0 0 0 0 0

0 0 0 1 1 1 0 0 0 8

0 0 1 0 2 0 1 0 0 4

0 0 1 1 3 1 1 0 0 12

0 1 0 0 4 0 0 1 0 2

0 1 0 1 5 1 0 1 0 10

0 1 1 0 6 0 1 1 0 6

0 1 1 1 7 1 1 1 0 14

1 0 0 0 8 0 0 0 1 1

1 0 0 1 9 1 0 0 1 9

1 0 1 0 10 0 1 0 1 5

1 0 1 1 11 1 1 0 1 13

1 1 0 0 12 0 0 1 1 3

1 1 0 1 13 1 0 1 1 11

1 1 1 0 14 0 1 1 1 7

1 1 1 1 15 1 1 1 1 15
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4.6 Interfacing Program and Data
Memory Spaces
The dsPIC33FJ32GS406/606/608/610 and

dsPIC33FJ64GS406/606/608/610 architecture uses a
24-bit-wide program space and a 16-bit-wide data space.
The architecture is also a modified Harvard scheme,
meaning that data can also be present in the program
space. To use this data successfully, it must be accessed
in a way that preserves the alignment of information in
both spaces.

Aside from normal
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 architecture
provides two methods by which program space can be
accessed during operation:

execution, the

» Using table instructions to access individual bytes
or words anywhere in the program space

* Remapping a portion of the program space into
the data space (Program Space Visibility)

Table instructions allow an application to read or write
to small areas of the program memory. This capability
makes the method ideal for accessing data tables that
need to be updated periodically. It also allows access
to all bytes of the program word. The remapping
method allows an application to access a large block of
data on a read-only basis, which is ideal for look-ups
from a large table of static data. The application can
only access the least significant word of the program
word.

4.6.1 ADDRESSING PROGRAM SPACE

Since the address ranges for the data and program
spaces are 16 and 24 bits, respectively, a method is
needed to create a 23-bit or 24-bit program address
from 16-bit data registers. The solution depends on the
interface method to be used.

For table operations, the 8-bit Table Page register
(TBLPAG) is used to define a 32K word region within
the program space. This is concatenated with a 16-bit
EA to arrive at a full 24-bit program space address. In
this format, the Most Significant bit of TBLPAG is used
to determine if the operation occurs in the user memory
(TBLPAG<7> = 0) or the configuration memory
(TBLPAG<7> = 1).

For remapping operations, the 8-bit Program Space
Visibility Register (PSVPAG) is used to define a
16K word page in the program space. When the Most
Significant bit of the EA is ‘1’, PSVPAG is concatenated
with the lower 15 bits of the EA to form a 23-bit program
space address. Unlike table operations, this limits
remapping operations strictly to the user memory area.

Table 4-67 and Figure 4-9 show how the program EA is
created for table operations and remapping accesses
from the data EA. Here, P<23:0> refers to a program
space word, and D<15:0> refers to a data space word.

TABLE 4-67: PROGRAM SPACE ADDRESS CONSTRUCTION
Access Program Space Address
Access Type
Space <23> <22:16> | <15> <14:1> <0>
Instruction Access User 0 PC<22:1> 0
(Code Execution) OXX  XXXX XXXX XXXX XXXX XXXO
TBLRD TBLWI User TBLPAG<T7:0> ‘ Data EA<15:0>
(Byte/Word Read/Write) OXXX XXXX XXXX XXXX XXXX XXXX
Configuration TBLPAG<7:0> ‘ Data EA<15:0>
IXXX XXXX XXXX XXXX XXXX XXXX
Program Space Visibility | User 0 PSVPAG<7:0> Data EA<14:0>(1)
(Block Remap/Read) 0 XXXX XXXX XXX XXXX XXXX XXXX

Note 1:
the address is PSVPAG<0>.

Data EA<15> is always ‘1’ in this case, but is not used in calculating the program space address. Bit 15 of
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FIGURE 4-9: DATA ACCESS FROM PROGRAM SPACE ADDRESS GENERATION
Program Counter(?) 0 Program Counter 0
-
Lol 23 bits |
[ [
| '
| | EA 1/ 0
Table Operations(® 1L/ 0] TBLPAG [
|t > i
| 8 bits | 16 bits | /]'
[
24 bits -
[ |
Select
I 4@) EA |0
s \
Program Space Visibility(?) I
(Remapping) 0 | PsvaG Hj L
| 8 bits N 15 bits |
NG L
! T ' 23 bits T

User/Configuration Byte Select
Space Select

Note 1: The Least Significant bit (LSb) of program space addresses is always fixed as ‘0’ to maintain word
alignment of data in the program and data spaces.

2: Table operations are not required to be word-aligned. Table read operations are permitted in the
configuration memory space.
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4.6.2 DATA ACCESS FROM PROGRAM
MEMORY USING TABLE
INSTRUCTIONS

The TBLRDL and TBLWIL instructions offer a direct
method of reading or writing the lower word of any
address within the program space without going
through data space. The TBLRDH and TBLWIH
instructions are the only method to read or write the
upper 8 bits of a program space word as data.

The PC is incremented by two for each successive
24-bit program word. This allows program memory
addresses to directly map to data space addresses.
Program memory can thus be regarded as two
16-bit-wide word address spaces, residing side by side,
each with the same address range. TBLRDL and
TBLWIL access the space that contains the least
significant data word. TBLRDH and TBLWI'H access the
space that contains the upper data byte.

Two table instructions are provided to move byte or
word-sized (16-bit) data to and from program space.
Both function as either byte or word operations.

e TBLRDL (Table Read Low):

- In Word mode, this instruction maps the
lower word of the program space location
(P<15:0>) to a data address (D<15:0>).

- In Byte mode, either the upper or lower byte
of the lower program word is mapped to the
lower byte of a data address. The upper byte
is selected when Byte Select is ‘1’; the lower
byte is selected when itis ‘0.

e TBLRDH ( Table Read High):

- In Word mode, this instruction maps the entire
upper word of a program address (P<23:16>)
to a data address. Note that D<15:8>, the
‘phantom byte’, will always be ‘0.

- In Byte mode, this instruction maps the upper
or lower byte of the program word to D<7:0>
of the data address, in the TBLRDL
instruction. The data is always ‘0’ when the
upper ‘phantom’ byte is selected (Byte
Select = 1).

Similarly, two table instructions, TBLWI'H and TBLWI'L,
are used to write individual bytes or words to a program
space address. The details of their operation are
explained in Section 5.0 “Flash Program Memory”.

For all table operations, the area of program memory
space to be accessed is determined by the Table Page
register (TBLPAG). TBLPAG covers the entire program
memory space of the device, including user and
configuration spaces. When TBLPAG<7> =0, the table
page is located in the user memory space. When
TBLPAG<7> = 1, the page is located in configuration
space.

FIGURE 4-10: ACCESSING PROGRAM MEMORY WITH TABLE INSTRUCTIONS
Program Space
TBLPAG
oz )

23 15 0 0x000000 ~ 23 16 8 0
T ‘ ‘
: 00000000 LMMUIUMINNN\\ZN

00000000

0x020000 00000000

— OxOSOOOO} — 00000000

N

‘Phantom’ Byte
—

0x800000

TBLRDH. B (Wn<0> = 0)
TBLRDL. B (Wn<0> = 1)
TBLRDL. B (Wn<0> = 0)
TBLRDL. W

The address for the table operation is determined by the data EA
within the page defined by the TBLPAG register.

Only read operations are shown; write operations are also valid in
the user memory area.
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4.6.3 READING DATA FROM PROGRAM
MEMORY USING PROGRAM SPACE
VISIBILITY

The upper 32 Kbytes of data space may optionally be
mapped into any 16K word page of the program space.
This option provides transparent access to stored
constant data from the data space without the need to
use special instructions (such as TBLRDL/ H).

Program space access through the data space occurs
if the Most Significant bit of the data space EAis ‘1’ and
program space visibility is enabled by setting the PSV
bit in the Core Control register (CORCON<2>). The
location of the program memory space to be mapped
into the data space is determined by the Program
Space Visibility Page register (PSVPAG). This 8-bit
register defines any one of 256 possible pages of
16K words in program space. In effect, PSVPAG
functions as the upper 8 bits of the program memory
address, with the 15 bits of the EA functioning as the
lower bits. By incrementing the PC by 2 for each
program memory word, the lower 15 bits of data space
addresses directly map to the lower 15 bits in the
corresponding program space addresses.

Data reads to this area add a cycle to the instruction
being executed, since two program memory fetches
are required.

Although each data space address 8000h and higher
maps directly into a corresponding program memory
address (see Figure 4-11), only the lower 16 bits of the

FIGURE 4-11:

24-bit program word are used to contain the data. The
upper 8 bits of any program space location used as
data should be programmed with ‘1111 1111’ or
‘0000 0000’ to force a NOP. This prevents possible
issues should the area of code ever be accidentally
executed.

Note:  PSV access is temporarily disabled during

table reads/writes.

For operations that use PSV and are executed outside
a REPEAT loop, the MOV and MOV. Dinstructions require
one instruction cycle in addition to the specified
execution time. All other instructions require two
instruction cycles in addition to the specified execution
time.

For operations that use PSV, and are executed inside

a REPEAT loop, these instances require two instruction

cycles in addition to the specified execution time of the

instruction:

» Execution in the first iteration

» Execution in the last iteration

» Execution prior to exiting the loop due to an
interrupt

» Execution upon re-entering the loop after an
interrupt is serviced

Any other iteration of the REPEAT loop will allow the
instruction using PSV to access data, to execute in a
single cycle.

PROGRAM SPACE VISIBILITY OPERATION

When CORCON<2> =1 and EA<15>=1:

Program Space
PSVPAG 23 15

o

The data in the page
designated by
PSVPAG is mapped
into the upper half of
the data memory
space...

02 | 0x000000
i 0X010000}
0x018000 \

0x800000

Data Space

0x0000 Data EA<14:0>

. 0x8000

kL(, PSV Area

...while the lower 15 bits
of the EA specify an
exact address within
— OXFFFF the PSV area. This
corresponds exactly to
the same lower 15 bits
of the actual program
space address.
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5.0 FLASH PROGRAM MEMORY

Note 1:

This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 5. “Flash Pro-
gramming” (DS70191) in the
“dsPIC33F/PIC24H Family Reference
Manual”, which is available from the
Microchip web site (www.microchip.com).

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

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices contain inter-
nal Flash program memory for storing and executing
application code. The memory is readable, writable and
erasable during normal operation over the entire VDD
range.

Flash memory can be programmed in two ways:

« In-Circuit Serial Programming™ (ICSP™)
programming capability
¢ Run-Time Self-Programming (RTSP)

ICSP allows a dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 device to be serially
programmed while in the end application circuit. This is
done with two lines for programming clock and
programming data (one of the alternate programming
pin pairs: PGC1/PGD1, PGC2/PGD2 or PGC3/PGD3),

and three other lines for power (VDD), ground (Vss) and
Master Clear (MCLR). This allows customers to manu-
facture boards with unprogrammed devices and then
program the digital signal controller just before shipping
the product. This also allows the most recent firmware
or a custom firmware to be programmed.

RTSP is accomplished using TBLRD (table read) and
TBLWI (table write) instructions. With RTSP, the user
application can write program memory data, either in
blocks or ‘rows’ of 64 instructions (192 bytes) at a time,
or a single program memory word, and erase program
memory in blocks or ‘pages’ of 512 instructions
(1536 bytes) at a time.

51 Table Instructions and Flash

Programming

Regardless of the method used, all programming of
Flash memory is done with the table read and table
write instructions. These allow direct read and write
access to the program memory space from the data
memory while the device is in normal operating mode.
The 24-bit target address in the program memory is
formed using bits<7:0> of the TBLPAG register and the
Effective Address (EA) from a W register specified in
the table instruction, as shown in Figure 5-1.

The TBLRDL and the TBLWIL instructions are used to
read or write to bits<15:0> of program memory.
TBLRDL and TBLWIL can access program memory in
both Word and Byte modes.

The TBLRDH and TBLWI'H instructions are used to read
or write to bits<23:16> of program memory. TBLRDH
and TBLWI'H can also access program memory in Word
or Byte mode.

FIGURE 5-1: ADDRESSING FOR TABLE REGISTERS
oo 24 bits o
- ~
Using
Program Counter | 0] Program Counter [0]
[ | L
[ | L
) | N
| | | |
Lo | Working Reg EA | |
Using |
Table Instruction i/ 0| TBLPAG Reg — N
|‘ | 8 bits I‘ 16 bits |'|
l\A | |Ak)
User/Configurati AN ¢ [ |
ser/Configuration . Byte
Space Select | 24-bit EA I ——Salect
| | | |
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5.2 RTSP Operation

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 Flash program mem-
ory array is organized into rows of 64 instructions or 192
bytes. RTSP allows the user application to erase a page
of memory, which consists of eight rows (512 instruc-
tions) at a time, and to program one row or one word at a
time. Table 27-12 shows typical erase and programming
times. The 8-row erase pages and single row write rows
are edge-aligned from the beginning of program memory,
on boundaries of 1536 bytes and 192 bytes, respectively.

The program memory implements holding buffers that
can contain 64 instructions of programming data. Prior
to the actual programming operation, the write data
must be loaded into the buffers sequentially. The
instruction words loaded must always be from a group
of 64 boundary.

The basic sequence for RTSP programming is to set up
a Table Pointer, then do a series of TBLW instructions
to load the buffers. Programming is performed by
setting the control bits in the NVMCON register. A total
of 64 TBLWIL and TBLWI'H instructions are required
to load the instructions.

All of the table write operations are single-word writes
(two instruction cycles) because only the buffers are
written. A programming cycle is required for
programming each row.

5.3 Programming Operations

A complete programming sequence is necessary for
programming or erasing the internal Flash in RTSP
mode. The processor stalls (waits) until the
programming operation is finished.

The programming time depends on the FRC accuracy
(see Table 27-20) and the value of the FRC Oscillator
Tuning register (see Register 9-4). Use the following
formula to calculate the minimum and maximum values
for the Row Write Time, Page Erase Time, and Word
Write Cycle Time parameters (see Table 27-12).

PROGRAMMING TIME

T
7.37 MHz x (FRC Accuracy)% x (FRC Tuning)%

EQUATION 5-1:

For example, if the device is operating at +125°C,
the FRC accuracy will be #5%. If the TUN<5:0> bits
(see Register 9-4) are set to ‘b000000, the
Minimum Row Write Time is:

11064 Cycles

TRwW = 737 MRzx (1+0.05) x (1=0) - ms
and, the Maximum Row Write Time is:
_ 11064 Cycles _
TRW = 737 Mz x (1-008) x (1=0) _ -o™S

Setting the WR bit (NVMCON<15>) starts the opera-
tion, and the WR bit is automatically cleared when the
operation is finished.

54 Control Registers

Two SFRs are used to read and write the program
Flash memory: NVMCON and NVMKEY.

The NVMCON register (Register 5-1) controls which
blocks are to be erased, which memory type is to be
programmed and the start of the programming cycle.

NVMKEY is a write-only register that is used for write
protection. To start a programming or erase sequence,
the user application must consecutively write 0x55 and
OxAA to the NVMKEY register. Refer to Section 5.3
“Programming Operations” for further details.
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REGISTER 5-1: NVMCON: FLASH MEMORY CONTROL REGISTER

R/SO-0) R/W-0W RIW-0W u-0 u-0 u-0 u-0 u-0
WR WREN WRERR — — — — —
bit 15 bit 8
u-0 Rw-0() u-0 u-0 Rw-0®) R/w-0®) R/W-0() R/w-0()
— ERASE — — NVMOP<3:0>(?)
bit 7 bit 0
Legend: SO = Settable 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 WR: Write Control bit
1 = Initiates a Flash memory program or erase operation. The operation is self-timed and the bit is
cleared by hardware once operation is complete.
0 = Program or erase operation is complete and inactive
bit 14 WREN: Write Enable bit
1 = Enable Flash program/erase operations
0 = Inhibit Flash program/erase operations
bit 13 WRERR: Write Sequence Error Flag bit
1= An improper program or erase sequence attempt or termination has occurred (bit is set
automatically on any set attempt of the WR bit)
0 = The program or erase operation completed normally
bit 12-7 Unimplemented: Read as ‘0’
bit 6 ERASE: Erase/Program Enable bit
1 = Perform the erase operation specified by NVMOP<3:0> on the next WR command
0 = Perform the program operation specified by NVMOP<3:0> on the next WR command
bit 5-4 Unimplemented: Read as ‘0’
bit 3-0 NVMOP<3:0>: NVM Operation Select bits®

If ERASE = 1:

1111 = Memory bulk erase operation

1101 = Erase general segment

0011 = No operation

0010 = Memory page erase operation

0001 = No operation

0000 = Erase a single Configuration register byte

If ERASE = 0:

1111 = No operation

1101 = No operation

0011 = Memory word program operation

0010 = No operation

0001 = Memory row program operation

0000 = Program a single Configuration register byte

Note 1: These bits can only be Reset on POR.

2: All other combinations of NVMOP<3:0> are unimplemented.
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REGISTER 5-2: NVMKEY: NON-VOLATILE MEMORY KEY REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0

bit 15 bit 8
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0

NVMKEY<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 15-8 Unimplemented: Read as ‘0’

bit 7-0 NVMKEY<7:0>: Key Register bits (write-only)
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54.1 PROGRAMMING ALGORITHM FOR
FLASH PROGRAM MEMORY

One row of program Flash memory can be
programmed at a time. To achieve this, it is necessary
to erase the 8-row erase page that contains the desired
row. The general process is:
1. Read eight rows of program memory
(512 instructions) and store in data RAM.
2. Update the program data in RAM with the
desired new data.
3. Erase the block (see Example 5-1):
a) Set the NVMOP bits (NVMCON<3:0>) to
‘0010’ to configure for block erase. Set the
ERASE (NVMCON<6>) and WREN
(NVMCON<14>) bits.

b) Write the starting address of the page to be
erased into the TBLPAG and W registers.

c) Write 0x55 to NVMKEY.

d) Write OXAA to NVMKEY.

e) Setthe WR bit (NVMCON<15>). The erase
cycle begins and the CPU stalls for the
duration of the erase cycle. When the erase is
done, the WR bit is cleared automatically.

EXAMPLE 5-1:

4. Write the first 64 instructions from data RAM into
the program memory buffers (see Example 5-2).

5. Write the program block to Flash memory:

a) Setthe NVMOP bits to ‘0001’ to configure
for row programming. Clear the ERASE bit
and set the WREN bit.

b) Write Ox55 to NVMKEY.

c) Write OXAA to NVMKEY.

d) Set the WR bit. The programming cycle
begins and the CPU stalls for the duration of
the write cycle. When the write to Flash
memory is done, the WR hit is cleared
automatically.

6. Repeat steps 4 and 5, using the next available
64 instructions from the block in data RAM by
incrementing the value in TBLPAG, until all
512 instructions are written back to Flash memory.

For protection against accidental operations, the write
initiate sequence for NVMKEY must be used to allow
any erase or program operation to proceed. After the
programming command has been executed, the user
application must wait for the programming time until
programming is complete. The two instructions
following the start of the programming sequence
should be NOPs, as shown in Example 5-3.

ERASING A PROGRAM MEMORY PAGE

; Set up NVMCON for block erase operation
MoV #0x4042, W
MoV W0, NVMCON

; Init pointer to row to be ERASED
MoV #t bl page( PROG_ADDR), W
MoV W), TBLPAG
MoV #t bl of f set (PROG_ADDR), W)
TBLWIL W, [WO]
Dl Sl #5

MoV #0x55, W
MoV W, NVMKEY
MoV #OXAA, WL
MoV WL, NVMKEY
BSET NVMCON, #WR

Initialize NVMCON

Initialize PM Page Boundary SFR
Initialize in-page EA[15: 0] pointer
Set base address of erase bl ock

Block all interrupts with priority <7
for next 5 instructions

Wite the 55 key

Wite the AA key

Start the erase sequence

Insert two NOPs after the erase
command is asserted

© 2010 Microchip Technology Inc.

Preliminary

DS70591C-page 113



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

EXAMPLE 5-2: LOADING THE WRITE BUFFERS

; Set up NVMCON for row progranmm ng operations
MoV #0x4001, W ;
MoV W0, NVMCON ; Initialize NVMCON
; Set up a pointer to the first programnenory |ocation to be witten
; program nmenory sel ected, and wites enabl ed
MoV #0x0000, W ;
MoV W), TBLPAG ; Initialize PM Page Boundary SFR
MoV #0x6000, WO ; An exanpl e program nenory address
; Performthe TBLW instructions to wite the |atches
; Oth_program word
MoV #LOW WORD_0, W2 ;
MoV #H GH_BYTE_O0, WB ;
TBLWIL W2, [WD] ; Wite PMIlow word into program | atch
TBLWIH WB, [WD++] ; Wite PMhigh byte into programlatch
1st _program word
MoV #LOWWORD_1, W ;
MoV #H GH_BYTE_1, WB ;
TBLWIL W2, [WO] ; Wite PMIow word into program | atch
TBLWIH W8, [WD++] ; Wite PMhigh byte into programlatch
; 2nd_program word
MoV #LOW WORD_2, W2
MoV #H GH_BYTE_2, WB ;
TBLWIL W2, [WD] ; Wite PMIlow word into program | atch
TBLWIH W8, [WD++] ; Wite PMhigh byte into programlatch

63rd_program word
MoV #LOW WORD 31, W )
MOV #H GH_BYTE_31, W8 ;

TBLWIL W2, [WO] Wite PMIlow word into program | atch

TBLWIH WB, [WD++] ; Wite PMhigh byte into programlatch
EXAMPLE 5-3: INITIATING A PROGRAMMING SEQUENCE

DI SI #5 ; Block all interrupts with priority <7

for next 5 instructions
MOV #0x55, W)

MOV W0, NVMKEY ; Wite the 55 key

MoV #O0xAA, WL ;

MoV WL, NVMKEY ; Wite the AA key

BSET NVMCON, #WR ; Start the erase sequence
NOP ; Insert two NOPs after the
NOP ; erase command i s asserted

DS70591C-page 114 Preliminary © 2010 Microchip Technology Inc.



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

6.0 RESETS

Note 1. This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 8. “Reset”
(DS70192) in the “dsPIC33F/PIC24H
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com).

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

The Reset module combines all Reset sources and
controls the device Master Reset Signal, SYSRST. The
following is a list of device Reset sources:

¢ POR: Power-on Reset

« BOR: Brown-out Reset

- MCLR: Master Clear Pin Reset

* SWR: Software RESET Instruction

« WDTO: Watchdog Timer Reset

* TRAPR: Trap Conflict Reset

» IOPUWR: lllegal Condition Device Reset

- lllegal Opcode Reset
- Uninitialized W Register Reset
- Security Reset

FIGURE 6-1:

A simplified block diagram of the Reset module is
shown in Figure 6-1.

Any active source of reset will make the SYSRST
signal active. On system Reset, some of the registers
associated with the CPU and peripherals are forced to
a known Reset state and some are unaffected.

Note:  Refer to the specific peripheral section or
Section 3.0 “CPU” of this data sheet for
register Reset states.

All types of device Reset sets a corresponding status
bit in the RCON register to indicate the type of Reset
(see Register 6-1).

A POR clears all the bits, except for the POR bit
(RCON<0>), that are set. The user application can set
or clear any bit at any time during code execution. The
RCON bits only serve as status bits. Setting a particular
Reset status bit in software does not cause a device
Reset to occur.

The RCON register also has other bits associated with
the Watchdog Timer and device power-saving states.
The function of these bits is discussed in other sections
of this manual.

Note:  The status bits in the RCON register
should be cleared after they are read so
that the next RCON register value after a

device Reset is meaningful.

RESET SYSTEM BLOCK DIAGRAM

RESET Instruction

Glitch Filter

WDT
Module

Sleep or Idle

BOR
Internal
Regulator

VDD
vop Rise | POR

SYSRST

Detect

Trap Conflict

lllegal Opcode

Uninitialized W Register
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REGISTER 6-1: RCON: RESET CONTROL REGISTER®
R/W-0 R/W-0 u-0 u-0 u-0 u-0 u-0 R/W-0
TRAPR | IOPUWR | = | = | = | = | = | VREGS
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1
EXTR | SWR | SWDTEN® | WDTO | SLEEP | IDLE | BOR | POR
bit 7 bit 0
Legend:

R = Readable bit
-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

bit 13-9
bit 8

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

TRAPR: Trap Reset Flag bit

1 = A Trap Conflict Reset has occurred
0 = A Trap Conflict Reset has not occurred

IOPUWR: lllegal Opcode or Uninitialized W Access Reset Flag bit
1 = An illegal opcode detection, an illegal address mode or uninitialized W register used as an

Address Pointer caused a Reset

0 = An illegal opcode or uninitialized W Reset has not occurred

Unimplemented: Read as ‘0’

VREGS: Voltage Regulator Standby During Sleep bit

1 = Voltage regulator is active during Sleep

0 = Voltage regulator goes into Standby mode during Sleep

EXTR: External Reset Pin (MCLR) bit

1 = A Master Clear (pin) Reset has occurred
0 = A Master Clear (pin) Reset has not occurred

SWR: Software Reset Flag (Instruction) bit

1 = A RESET instruction has been executed
0 = A RESET instruction has not been executed

SWDTEN: Software Enable/Disable of WDT bit(®

1 =WDT is enabled
0 = WDT is disabled

WDTO: Watchdog Timer Time-out Flag bit

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

SLEEP: Wake-up from Sleep Flag bit

1 = Device has been in Sleep mode

0 = Device has not been in Sleep mode
IDLE: Wake-up from Idle Flag bit

1 = Device was in |dle mode

0 = Device was not in Idle mode

BOR: Brown-out Reset Flag bit

1 = A Brown-out Reset has occurred

0 = A Brown-out Reset has not occurred
POR: Power-on Reset Flag bit

1 = A Power-up Reset has occurred
0 = A Power-up Reset has not occurred

All of the Reset status bits can be set or cleared in software. Setting one of these bits in software does not

cause a device Reset.

If the FWDTEN Configuration bit is ‘1’ (unprogrammed), the WDT is always enabled, regardless of the

SWDTEN bit setting.
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6.1 System Reset

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 families of devices
have two types of Reset:

¢ Cold Reset
» Warm Reset

A cold Reset is the result of a Power-on Reset (POR)
or a Brown-out Reset (BOR). On a cold Reset, the
FNOSC Configuration bits in the FOSC Configuration
register select the device clock source.

A warm Reset is the result of all the other Reset
sources, including the RESET instruction. On warm
Reset, the device will continue to operate from the
current clock source as indicated by the Current
Oscillator Selection (COSC<2:0>) bhits in the Oscillator
Control (OSCCON<14:12>) register.

The device is kept in a Reset state until the system
power supplies have stabilized at appropriate levels
and the oscillator clock is ready. The sequence in
which this occurs is detailed below and is shown in
Figure 6-2.

1. POR Reset: A POR circuit holds the device in
Reset when the power supply is turned on. The
POR circuit is active until VDD crosses the VPOR
threshold and the delay, TPOR, has elapsed.

2. BOR Reset: The on-chip voltage regulator has
a BOR circuit that keeps the device in Reset
until VDD crosses the VBOR threshold and the
delay, TBOR, has elapsed. The delay, TBOR,
ensures that the voltage regulator output
becomes stable.

3. PWRT Timer: The programmable power-up
timer continues to hold the processor in Reset
for a specific period of time (TPwRT) after a
BOR. The delay TPWRT ensures that the system
power supplies have stabilized at the
appropriate level for full-speed operation. After
the delay, TPwRT, has elapsed, the SYSRST
becomes inactive, which in turn enables the
selected oscillator to start generating clock
cycles.

4. Oscillator Delay: The total delay for the clock to
be ready for various clock source selections is
given in Table6-1. Refer to Section 9.0
“QOscillator Configuration” for more information.

5. When the oscillator clock is ready, the processor
begins execution from location 0x000000. The
user application programs a GOTOinstruction at
the Reset address, which redirects program
execution to the appropriate start-up routine.

6. The Fail-Safe Clock Monitor (FSCM), if enabled,
begins to monitor the system clock when the
system clock is ready and the delay, TFscwm,

elapsed.
TABLE 6-1: OSCILLATOR DELAY
. Oscillator Oscillator .

Oscillator Mode Start-up Delay Start-up Timer PLL Lock Time Total Delay
FRC, FRCDIV16, FRCDIVN Toscp® — — Toscp®
FRCPLL Toscp® — TLock® Tosco + TLock®:3)
XT Toscp® TosT@ — Toscp + Tost{1:2)
HS Toscp® TosTt® — Toscp + Tost1:2)
EC — — — —

XTPLL Tosco® TosT@ TLock® Toscp + TosT +
Trock:2:3)
HSPLL Tosco® TosT@ TLock® Toscp + TosT +
Trock:2:3)
ECPLL — — TLock® TLock®
LPRC Toscp® — — Toscp®W

Note 1: Toscb = Oscillator start-up delay (1.1 us max for FRC, 70 us max for LPRC). Crystal oscillator start-up
times vary with crystal characteristics, load capacitance, etc.

2:  TosT = Oscillator start-up timer delay (1024 oscillator clock period). For example, TosT = 102.4 pus for a
10 MHz crystal and TosT = 32 ms for a 32 kHz crystal.

3: TLock = PLL lock time (1.5 ms nominal) if PLL is enabled.
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FIGURE 6-2: SYSTEM RESET TIMING
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Note 1: POR Reset: A POR circuit holds the device in Reset when the power supply is turned on. The POR circuit is
active until VDD crosses the VPOR threshold and the delay, TPOR, has elapsed.

2: BOR Reset: The on-chip voltage regulator has a BOR circuit that keeps the device in Reset until VDD crosses
the VBOR threshold and the delay, TBOR, has elapsed. The delay, TBOR, ensures the voltage regulator output
becomes stable.

3: PWRT Timer: The programmable power-up timer continues to hold the processor in Reset for a specific period
of time (TPWRT) after a BOR. The delay, TPWRT, ensures that the system power supplies have stabilized at the
appropriate level for full-speed operation. After the delay, TPWRT has elapsed and the SYSRST becomes
inactive, which in turn, enables the selected oscillator to start generating clock cycles.

4: Oscillator Delay: The total delay for the clock to be ready for various clock source selections is given in
Table 6-1. Refer to Section 9.0 “Oscillator Configuration” for more information.

5:  When the oscillator clock is ready, the processor begins execution from location 0x000000. The user application
programs a GOTOinstruction at the Reset address, which redirects program execution to the appropriate start-up
routine.

6: If the Fail-Safe Clock Monitor (FSCM) is enabled, it begins to monitor the system clock when the system clock is
ready and the delay, TFscwm, has elapsed.

Note: When the device exits the Reset
condition (begins normal operation), the
device operating parameters (voltage,
frequency, temperature, etc.) must be
within their operating ranges; otherwise,
the device may not function correctly.
The user application must ensure that
the delay between the time power is first
applied, and the time SYSRST becomes
inactive, is long enough to get all operat-
ing parameters within specification.
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6.2 Power-on Reset (POR)

A Power-on Reset (POR) circuit ensures the device is
reset from power-on. The POR circuit is active until
VDD crosses the VPOR threshold and the delay, TPOR,
has elapsed. The delay, TPOR, ensures the internal
device bias circuits become stable.

The device supply voltage characteristics must meet
the specified starting voltage and rise rate
requirements to generate the POR. Refer to
Section 27.0 “Electrical Characteristics” for details.

The POR Status (POR) bit in the Reset Control
(RCON<0>) register is set to indicate the Power-on
Reset.

6.3 Brown-out Reset (BOR) and
Power-up Timer (PWRT)

The on-chip regulator has a Brown-out Reset (BOR)
circuit that resets the device when the VDD is too low
(VDD < VBOR) for proper device operation. The BOR
circuit keeps the device in Reset until VDD crosses the

VBOR threshold and the delay, TBOR, has elapsed. The
delay, TBOR, ensures the voltage regulator output
becomes stable.

The BOR Status (BOR) bit in the Reset Control
(RCON<1>) register is set to indicate the Brown-out
Reset.

The device will not run at full speed after a BOR as the
VDD should rise to acceptable levels for full-speed
operation. The PWRT provides power-up time delay
(TPwRT) to ensure that the system power supplies have
stabilized at the appropriate levels for full-speed
operation before the SYSRST is released.

The power-up timer delay (TPWRT) is programmed by
the Power-on Reset Timer Value Select
(FPWRT<2:0>) bhits in the POR Configuration
(FPOR<2:0>) register, which provides eight settings
(from 0 ms to 128 ms). Refer to Section 24.0 “ Special
Features” for further details.

Figure 6-3 shows the typical brown-out scenarios. The
reset delay (TBOR + TPWRT) is initiated each time VDD
rises above the VBOR trip point

FIGURE 6-3: BROWN-OUT SITUATIONS
VDD
————————————— \IUI/— - T T T T T T T T T T TTTT T VBOR
| TBOR + TPWRT
SYSRST — &
" W
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6.4 External Reset (EXTR)

The external Reset is generated by driving the MCLR
pin low. The MCLR pin is a Schmitt Trigger input with
an additional glitch filter. Reset pulses that are longer
than the minimum pulse width will generate a Reset.
Refer to Section 27.0 “Electrical Characteristics” for
minimum pulse width specifications. The external
Reset (MCLR) pin (EXTR) bit in the Reset Control
(RCON) register is set to indicate the MCLR Reset.

6.4.0.1 EXTERNAL SUPERVISORY
CIRCUIT

Many systems have external supervisory circuits that
generate Reset signals to reset multiple devices in the
system. This external Reset signal can be directly
connected to the MCLR pin to reset the device when
the rest of system is reset.

6.4.0.2 INTERNAL SUPERVISORY CIRCUIT

When using the internal power supervisory circuit to
reset the device, the external Reset pin (MCLR) should
be tied directly or resistively to VDD. In this case, the
MCLR pin will not be used to generate a Reset. The
external Reset pin (MCLR) does not have an internal
pull-up and must not be left unconnected.

6.5 Software RESET Instruction (SWR)

Whenever the RESET instruction is executed, the
device will assert SYSRST, placing the device in a
special Reset state. This Reset state will not
re-initialize the clock. The clock source in effect prior to
the RESET instruction will remain. SYSRST is released
at the next instruction cycle and the Reset vector fetch
will commence.

The Software Reset (SWR) flag (instruction) in the
Reset Control (RCON<6>) register is set to indicate
the software Reset.

6.6 Watchdog Time-out Reset (WDTO)

Whenever a Watchdog time-out occurs, the device will
asynchronously assert SYSRST. The clock source will
remain unchanged. A WDT time-out during Sleep or
Idle mode will wake-up the processor, but will not reset
the processor.

The Watchdog Timer Time-out (WDTO) flag in the
Reset Control (RCON<4>) register is set to indicate
the Watchdog Reset. Refer to Section 24.4
“Watchdog Timer (WDT)” for more information on
Watchdog Reset.

6.7 Trap Conflict Reset

If a lower priority hard trap occurs while a higher
priority trap is being processed, a hard Trap Conflict
Reset occurs. The hard traps include exceptions of pri-

ority level 13 through level 15, inclusive. The address
error (level 13) and oscillator error (level 14) traps fall
into this category.

The Trap Reset (TRAPR) flag in the Reset Control
(RCON<15>) register is set to indicate the Trap Conflict
Reset. Refer to Section 7.0 “Interrupt Controller” for
more information on Trap Conflict Resets.

6.8 lllegal Condition Device Reset

An illegal condition device Reset occurs due to the
following sources:

* lllegal Opcode Reset
¢ Uninitialized W Register Reset
» Security Reset

The lllegal Opcode or Uninitialized W Access Reset
(IOPUWR) flag in the Reset Control (RCON<14>)
register is set to indicate the illegal condition device
Reset.

6.8.1 ILLEGAL OPCODE RESET

A device Reset is generated if the device attempts to
execute an illegal opcode value that is fetched from
program memory.

The lllegal Opcode Reset function can prevent the
device from executing program memory sections that
are used to store constant data. To take advantage of
the lllegal Opcode Reset, use only the lower 16 bits of
each program memory section to store the data values.
The upper 8 bits should be programmed with 3Fh,
which is an illegal opcode value.

6.8.2 UNINITIALIZED W REGISTER
RESET

Any attempt to use the uninitialized W register as an
Address Pointer will Reset the device. The W register
array (with the exception of W15) is cleared during all
Resets and is considered uninitialized until written to.

6.8.3 SECURITY RESET

If a Program Flow Change (PFC) or Vector Flow
Change (VFC) targets a restricted location in a
protected segment (boot and secure segment), that
operation will cause a Security Reset.

The PFC occurs when the program counter is reloaded
as a result of a call, jump, computed jump, return,
return from subroutine or other form of branch
instruction.

The VFC occurs when the program counter is reloaded
with an interrupt or trap vector.

Refer to Section 24.8 “Code Protection and
CodeGuard™ Security” for more information on
Security Reset.
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6.9 Using the RCON Status Bits Table 6-2 provides a summary of the Reset flag bit

o operation.
The user application can read the Reset Control
(RCON) register after any device Reset to determine
the cause of the Reset.
Note: The status bits in the RCON register

should be cleared after they are read so

that the next RCON register value after a

device Reset will be meaningful.
TABLE 6-2: RESET FLAG BIT OPERATION

Flag Bit Set by: Cleared by:
TRAPR (RCON<15>) |Trap conflict event POR,BOR
IOPWR (RCON<14>) |lllegal opcode or uninitialized W register POR,BOR
access or Security Reset

EXTR (RCON<7>) MCLR Reset POR
SWR (RCON<6>) RESET instruction POR,BOR
WDTO (RCON<4>) WDT time-out PWRSAV instruction, CLRWDT instruction,

POR,BOR

SLEEP (RCON<3>) | PWRSAV #SLEEP instruction POR,BOR
IDLE (RCON<2>) PWRSAV #| DLE instruction POR,BOR
BOR (RCON<1>) POR, BOR

POR (RCON<0>) POR

Note: All Reset flag bits can be set or cleared by user software.
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NOTES:
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7.0 INTERRUPT CONTROLLER

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 47. “Interrupts
(Part V)” (DS70597) 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 avail-
able on all devices. Refer to Section 4.0
“Memory Organization” in this data
sheet for device-specific register and bit
information.

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 interrupt controller
reduces the numerous peripheral interrupt request
signals to a single interrupt request signal to the
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 CPU. It has the
following features:

» Up to eight processor exceptions and software
traps

» Seven user-selectable priority levels

* Interrupt Vector Table (IVT) with up to 118 vectors

» A unique vector for each interrupt or exception
source

« Fixed priority within a specified user priority level

 Alternate Interrupt Vector Table (AIVT) for debug
support

 Fixed interrupt entry and return latencies

7.1 Interrupt Vector Table

The Interrupt Vector Table (IVT) is shown in Figure 7-1.
The IVT resides in program memory, starting at location
000004h. The IVT contains 126 vectors, consisting of
eight nonmaskable trap vectors, plus up to 118 sources
of interrupt. In general, each interrupt source has its own
vector. Each interrupt vector contains a 24-bit-wide
address. The value programmed into each interrupt
vector location is the starting address of the associated
Interrupt Service Routine (ISR).

Interrupt vectors are prioritized in terms of their natural
priority. This priority is linked to their position in the
vector table. Lower addresses generally have a higher
natural priority. For example, the interrupt associated
with vector O will take priority over interrupts at any
other vector address.

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices implement up
to 71 unique interrupts and five non-maskable traps.
These are summarized in Table 7-1.

7.1.1 ALTERNATE INTERRUPT VECTOR
TABLE

The Alternate Interrupt Vector Table (AIVT) is located
after the IVT, as shown in Figure 7-1. Access to the
AIVT is provided by the ALTIVT control bit
(INTCON2<15>). If the ALTIVT bit is set, all interrupt
and exception processes use the alternate vectors
instead of the default vectors. The alternate vectors are
organized in the same manner as the default vectors.

The AIVT supports debugging by providing a means to
switch between an application and a support
environment without requiring the interrupt vectors to
be reprogrammed. This feature also enables switching
between applications for evaluation of different
software algorithms at run time. If the AIVT is not
needed, the AIVT should be programmed with the
same addresses used in the IVT.

7.2 Reset Sequence

A device Reset is not a true exception because the
interrupt controller is not involved in the Reset process.
The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 device clears its
registers in response to a Reset, which forces the PC to
zero. The digital signal controller then begins program
execution at location 0x000000. A GOTOinstruction at the
Reset address can redirect program execution to the
appropriate start-up routine.

Note: Any unimplemented or unused vector
locations in the IVT and AIVT should be
programmed with the address of a default
interrupt handler routine that contains a
RESET instruction.
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FIGURE 7-1:

dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
INTERRUPT VECTOR TABLE

Decreasing Natural Order Priority

Note 1:

Reset — GOTOlnstruction | 0x000000
Reset — GOTO Address 0x000002
Reserved 0x000004
Oscillator Fail Trap Vector
Address Error Trap Vector
Stack Error Trap Vector
Math Error Trap Vector
DMA Error Trap Vector
Reserved
Reserved
Interrupt Vector 0 0x000014 |
Interrupt Vector 1
Interrupt Vector 52 0x00007C
Interrupt Vector 53 0x00007E
Interrupt Vector 54 0x000080
Interrupt Vector 116 0x0000FC _|
Interrupt Vector 117 0x0000FE
Reserved 0x000100
Reserved 0x000102
Reserved
Oscillator Fail Trap Vector
Address Error Trap Vector
Stack Error Trap Vector
Math Error Trap Vector
DMA Error Trap Vector
Reserved ]
Reserved
Interrupt Vector O 0x000114
Interrupt Vector 1
Interrupt Vector 52 0x00017C
Interrupt Vector 53 0x00017E
Interrupt Vector 54 0x000180
Interrupt Vector 116
Interrupt Vector 117 0x0001FE
Start of Code 0x000200

Interrupt Vector Table (IVT)()

Alternate Interrupt Vector Table (AIVT)(l)

See Table 7-1 for the list of implemented interrupt vectors.
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TABLE 7-1: INTERRUPT VECTORS

Vector Interrupt
Number Request IVT Address AIVT Address Interrupt Source
(IQR)
Highest Natural Order Priority
8 0 0x000014 0x000114 INTO — External Interrupt O
9 1 0x000016 0x000116 IC1 — Input Capture 1
10 2 0x000018 0x000118 OC1 - Output Compare 1
11 3 0x00001A 0x00011A T1 - Timerl
12 4 0x00001C 0x00011C DMAO — DMA Channel 0
13 5 0x00001E 0x00011E IC2 — Input Capture 2
14 6 0x000020 0x000120 OC2 — QOutput Compare 2
15 7 0x000022 0x000122 T2 — Timer2
16 8 0x000024 0x000124 T3 — Timer3
17 9 0x000026 0x000126 SPI1E — SPI1 Fault
18 10 0x000028 0x000128 SPI1 - SPI1 Transfer Done
19 11 0x00002A 0x00012A U1RX — UART1 Receiver
20 12 0x00002C 0x00012C U1TX — UARTL1 Transmitter
21 13 0x00002E 0x00012E ADC — ADC Group Convert Done
22 14 0x000030 0x000130 DMAL — DMA Channel 1
23 15 0x000032 0x000132 Reserved
24 16 0x000034 0x000134 SI2C1 - 12C1 Slave Event
25 17 0x000036 0x000136 MI2C1 - 12C1 Master Event
26 18 0x000038 0x000138 CMP1 - Analog Comparator 1 Interrupt
27 19 0x00003A 0x00013A CN — Input Change Notification Interrupt
28 20 0x00003C 0x00013C INT1 — External Interrupt 1
29-31 21-23 0x00003E- 0x00013E- Reserved
0x000042 0x000142
32 24 0x000044 0x000144 DMA2 — DMA Channel 2
33 25 0x000046 0x000146 OC3 — Output Compare 3
34 26 0x000048 0x000148 OC4 — Output Compare 4
35 27 0x00004A 0x00014A T4 — Timer4d
36 28 0x00004C 0x00014C T5 — Timer5
37 29 0x00004E 0x00014E INT2 — External Interrupt 2
38 30 0x000050 0x000150 U2RX — UART2 Receiver
39 31 0x000052 0x000152 U2TX — UART2 Transmitter
40 32 0x000054 0x000154 SPI2E — SPI2 Error
41 33 0x000056 0x000156 SPI2 — SPI2 Transfer Done
42 34 0x000058 0x000158 C1RX — ECANL1 Receive Data Ready
43 35 0x00005A 0x00015A C1 - ECANLI Event
44 36 0x00005C 0x00015C DMA3 — DMA Channel 3
45 37 0x00005E 0x00015E IC3 — Input Capture 3
46 38 0x000060 0x000160 IC4 — Input Capture 4
47-56 39-48 0x000062- 0x000162- Reserved
0x000074 0x000174
57 49 0x000076 0x000176 SI2C2 - 12C2 Slave Events
58 50 0x000078 0x000178 MI2C2 — 12C2 Master Events
59-60 51-52 0x00007A- 0x00017A- Reserved
0x00007C 0x00017C
61 53 0x00007E 0x00017E INT3 — External Interrupt 3
62 54 0x000080 0x000180 INT4 — External Interrupt 4
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TABLE 7-1: INTERRUPT VECTORS (CONTINUED)
Vector Interrupt
Number Request IVT Address AIVT Address Interrupt Source
(IQR)
63-64 55-56 0x000082- 0x000182- Reserved
0x000084 0x000184
65 57 0x000086 0x000186 PWM PSEM Special Event Match
66 58 0x000088 0x000188 QEI1 — Position Counter Compare
67-72 59-64 0x00008A- 0x00018A- Reserved
0x000094 0x000194
73 65 0x000096 0x000196 UL1E — UARTL Error Interrupt
74 66 0x000098 0x000198 U2E — UART2 Error Interrupt
75-77 67-69 0x00009A- O0x00019A- Reserved
0x00009E 0x00019E
78 70 0x0000A0 0x0001A0 C1TX — ECANL1 Transmit Data Request
79 71 0x0000A2 0x0001A2 Reserved
80 72 0x0000A4 0x0001A4 Reserved
81 73 0x0000A6 0x0001A6 PWM Secondary Special Event Match
82 74 0x0000A8 0x0001A8 Reserved
83 75 0x0000AA 0x0001AA QEI2 — Position Counter Compare
84-88 76-80 O0x0000AC- 0x0001AC- Reserved
0x0000B4 0x0001B4
89 81 0x0000B6 0x0001B6 ADC Pair 8 Conversion Done
90 82 0x0000B8 0x0001B8 ADC Pair 9 Conversion Done
91 83 0x0000BA 0x0001BA ADC Pair 10 Conversion Done
92 84 0x0000BC 0x0001BC ADC Pair 11 Conversion Done
93 85 0x0000BE 0x0001BE ADC Pair 12 Conversion Done
94-101 86-93 0x0000C0- 0x0001Co0- Reserved
0x0000CE 0x0001CE
102 94 0x0000D0O 0x0001DO0O PWM1 — PWML1 Interrupt
103 95 0x0000D2 0x0001D2 PWM2 — PWM2 Interrupt
104 96 0x0000D4 0x0001D4 PWM3 — PWM3 Interrupt
105 97 0x0000D6 0x0001D6 PWM4 — PWM4 Interrupt
106 98 0x0000D8 0x0001D8 PWM5 — PWMS5 Interrupt
107 99 0xO000DA 0x0001DA PWM6 — PWM6 Interrupt
108 100 0x0000DC 0x0001DC PWM7- PWM7 Interrupt
109 101 0x0000DE 0x0001DE PWM8 — PWM8 Interrupt
110 102 0x0000EO0 0x0001E0 PWM9 — PWM9 Interrupt
111 103 0x0000E2 0x00001E2 CMP2 — Analog Comparator 2
112 104 0x0000E4 0x0001E4 CMP3 — Analog Comparator 3
113 105 0x0000E6 0x0001E6 CMP4 — Analog Comparator 4
114-117 106-109 0x0000E8- 0x0001ES8- Reserved
0x0000EE Ox0001EE
118 110 0x0000FO0 0x0001FO ADC Pair 0 Convert Done
119 111 0x0000F2 0x0001F2 ADC Pair 1 Convert Done
120 112 0x0000F4 0x0001F4 ADC Pair 2 Convert Done
121 113 0x0000F6 0x0001F6 ADC Pair 3 Convert Done
122 114 0x0000F8 0x0001F8 ADC Pair 4 Convert Done
123 115 0x0000FA 0x0001FA ADC Pair 5 Convert Done
124 116 0x0000FC 0x0001FC ADC Pair 6 Convert Done
125 117 0x0000FE 0x0001FE ADC Pair 7 Convert Done

Lowest Natural Order Priority
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7.3 Interrupt Control and Status
Registers

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices implement 27
registers for the interrupt controller:

* INTCON1
* INTCON2
¢ |FSx
e |[ECx
¢ |[PCx
* INTTREG

7.3.1 INTCON1 AND INTCON2

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.

7.3.2 IFSX

The IFSx 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.

7.3.3 IECx

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

7.3.4 IPCx

The IPCx 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.

7.3.5 INTTREG

The INTTREG register contains the associated
interrupt vector number and the new CPU Interrupt
priority Level, which are latched into the Vector Number
(VECNUM<6:0>) and Interrupt Level (ILR<3:0>) bit
fields 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 is found in IEC0<0> and the
INTOIP bits are found in the first position of IPCO
(IPC0<2:0>).

7.3.6 STATUS/CONTROL REGISTERS

Although they are not specifically part of the interrupt
control hardware, two of the CPU Control registers
contain bits that control interrupt functionality.

e The CPU STATUS register, SR, contains the
IPL<2:0> hits (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.

e The CORCON register contains the IPL3 bit,
which together with IPL<2:0>, 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 7-46 in the following pages.
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REGISTER 7-1: SR: CPU STATUS REGISTERW
R-0 R-0 R/C-0 R/C-0 R-0 R/C-0 R-0 R/W-0
OA OB SA SB OAB SAB DA DC
bit 15 bit 8
R/W-0) R/W-0) R/W-0®) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL2(2) IPL1® IPLO®@) RA N oV Z C
bit 7 bit 0
Legend:

C = Clearable bit
S = Settable bit
‘1’ = Bit is set

R = Readable bit
W = Writable bit
‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’
-n = Value at POR
X = Bit is unknown

bit 7-5

Note 1:

IPL<2:0>: CPU Interrupt Priority Level Status bits(®

111 = CPU Interrupt Priority Level is 7 (15), user interrupts disabled
110 = CPU Interrupt Priority Level is 6 (14)

101 = CPU Interrupt Priority Level is 5 (13)

100 = CPU Interrupt Priority Level is 4 (12)

011 = CPU Interrupt Priority Level is 3 (11)

010 = CPU Interrupt Priority Level is 2 (10)

001 = CPU Interrupt Priority Level is 1 (9)

000 = CPU Interrupt Priority Level is O (8)

For complete register details, see Register 3-1.

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

IPL<3>=1.
The IPL<2:0> Status bits are read-only when NSTDIS (INTCON1<15>) = 1.

REGISTER 7-2: CORCON: CORE CONTROL REGISTER®
uU-0 uU-0 uU-0 U-0 R/W-0 R-0 R-0 R-0
— | — | — | ws | Eeot | DL<2:0>
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 -n = Value at POR ‘1’ = Bit is set
0’ = Bit is cleared ‘x = Bit is unknown U = Unimplemented bit, read as ‘0’

bit 3

Note 1:

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

For complete register details, see Register 3-2.

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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REGISTER 7-3: INTCON1: INTERRUPT CONTROL REGISTER 1
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
NSTDIS OVAERR OVBERR | COVAERR | COVBERR OVATE OVBTE COVTE
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 uU-0
SFTACERR DIVOERR | DMACERR | MATHERR | ADDRERR STKERR OSCFAIL —
bit 7 bit 0
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

U = Unimplemented bit, read as ‘0’

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

bit 15 NSTDIS: Interrupt Nesting Disable bit

1 = Interrupt nesting is disabled
0 = Interrupt nesting is enabled

OVAERR: Accumulator A Overflow Trap Flag bit

1 = Trap was caused by overflow of Accumulator A
0 = Trap was not caused by overflow of Accumulator A

OVBERR: Accumulator B Overflow Trap Flag bit

1 = Trap was caused by overflow of Accumulator B
0 = Trap was not caused by overflow of Accumulator B

COVAERR: Accumulator A Catastrophic Overflow Trap Flag bit

1 = Trap was caused by catastrophic overflow of Accumulator A
0 = Trap was not caused by catastrophic overflow of Accumulator A

COVBERR: Accumulator B Catastrophic Overflow Trap Flag bit

1 = Trap was caused by catastrophic overflow of Accumulator B
0 = Trap was not caused by catastrophic overflow of Accumulator B

OVATE: Accumulator A Overflow Trap Enable bit
1 = Trap overflow of Accumulator A

0 = Trap disabled

OVBTE: Accumulator B Overflow Trap Enable bit

1 = Trap overflow of Accumulator B
0 = Trap disabled

COVTE: Catastrophic Overflow Trap Enable bit

1 = Trap on catastrophic overflow of Accumulator A or B enabled
0 = Trap disabled

SFTACERR: Shift Accumulator Error Status bit

1 = Math error trap was caused by an invalid accumulator shift
0 = Math error trap was not caused by an invalid accumulator shift

DIVOERR: Arithmetic Error Status bit

1 = Math error trap was caused by a divide by zero
0 = Math error trap was not caused by a divide by zero

DMACERR: DMA Controller Error Status bit

1 = DMA controller error trap has occurred

0 = DMA controller error trap has not occurred
MATHERR: Arithmetic Error Status bit

1 = Math error trap has occurred
0 = Math error trap has not occurred

bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4
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REGISTER 7-3: INTCON1: INTERRUPT CONTROL REGISTER 1 (CONTINUED)

bit 3 ADDRERR: Address Error Trap Status bit

1 = Address error trap has occurred
0 = Address error trap has not occurred

bit 2 STKERR: Stack Error Trap Status bit

1 = Stack error trap has occurred
0 = Stack error trap has not occurred

bit 1 OSCFAIL: Oscillator Failure Trap Status bit

1 = Oscillator failure trap has occurred
0 = Oscillator failure trap has not occurred

bit 0 Unimplemented: Read as ‘0’
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REGISTER 7-4: INTCONZ2: INTERRUPT CONTROL REGISTER 2
R/W-0 R-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
ALTIVT DISI — — — — — —
bit 15 bit 8
U-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — INT4EP INT3EP INT2EP INT1EP INTOEP
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

bit 14

bit 13-5
bit 4

bit 3

bit 2

bit 1

bit 0

1 = Use alternate vector table
0 = Use standard (default) vector table

DISI: DI Sl Instruction Status bit

1 =Dl Sl instruction is active

0 =Dl SI instruction is not active

Unimplemented: Read as ‘0’

INT4EP: External Interrupt 4 Edge Detect Polarity Select bit
1 = Interrupt on negative edge

0 = Interrupt on positive edge

INT3EP: External Interrupt 3 Edge Detect Polarity Select bit

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

INT2EP: External Interrupt 2 Edge Detect Polarity Select bit

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

INT1EP: External Interrupt 1 Edge Detect Polarity Select bit
1 = Interrupt on negative edge
0 = Interrupt on positive edge
INTOEP: External Interrupt O Edge Detect Polarity Select bit

1 = Interrupt on negative edge
0 = Interrupt on positive edge
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REGISTER 7-5: IFSO: INTERRUPT FLAG STATUS REGISTER 0O
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DMALIF ADIF U1RXIF SPI1IF SPI1EIF T3IF
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
T2IF OC2IF IC2IF T1IF OC1IF IC1IF INTOIF
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

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4

bit 3

Unimplemented: Read as ‘0’
DMAL1IF: DMA Channel 1 Data Transfer Complete Interrupt Flag Status bit

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

ADIF: ADC Group Conversion Complete Interrupt Flag Status bit

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

U1TXIF: UART1 Transmitter Interrupt Flag Status bit

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

U1RXIF: UART1 Receiver Interrupt Flag Status bit

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

SPI1IF: SPI1 Event Interrupt Flag Status bit

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

SPI1EIF: SPI1 Fault Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

T3IF: Timer3 Interrupt Flag Status bit

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

T2IF: Timer2 Interrupt Flag Status bit

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

OC2IF: Output Compare Channel 2 Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

IC2IF: Input Capture Channel 2 Interrupt Flag Status bit

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

DMAOIF: DMA Channel 0 Data Transfer Complete Interrupt Flag Status bit

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

T1IF: Timerl Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred
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REGISTER 7-5: IFSO: INTERRUPT FLAG STATUS REGISTER 0 (CONTINUED)

bit 2 OCL1IF: Output Compare Channel 1 Interrupt Flag Status bit

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

bit 1 IC1IF: Input Capture Channel 1 Interrupt Flag Status bit

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

bit 0 INTOIF: External Interrupt O Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred
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REGISTER 7-6: IFS1: INTERRUPT FLAG STATUS REGISTER 1
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
U2TXIF U2RXIF INT2IF T5IF T4IF OC4IF OC3IF DMA2IF
bit 15 bit 8
uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — INT1IF CNIF ACL1IF MI2C1IF SI2C1IF
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 12

bit 11

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7-5
bit 4

bit 3

bit 2

bit 1

bit 0

U2TXIF: UART2 Transmitter Interrupt Flag Status bit

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

U2RXIF: UART2 Receiver Interrupt Flag Status bit

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

INT2IF: External Interrupt 2 Flag Status bit

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

T5IF: Timer5 Interrupt Flag Status bit

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

T4IF: Timer4 Interrupt Flag Status bit

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

OCAIF: Output Compare Channel 4 Interrupt Flag Status bit

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

OC3IF: Output Compare Channel 3 Interrupt Flag Status bit

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

DMAZ2IF: DMA Channel 2 Data Transfer Complete Interrupt Flag Status bit

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

Unimplemented: Read as ‘0’
INT1IF: External Interrupt 1 Flag Status bit

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

CNIF: Input Change Notification Interrupt Flag Status bit

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

ACL1IF: Analog Comparator 1 Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

MI2C1IF: 12C1 Master Events Interrupt Flag Status bit
1 = Interrupt request has occurred

0 = Interrupt request has not occurred

SI2C1IF: 12C1 Slave Events Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred
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REGISTER 7-7: IFS2: INTERRUPT FLAG STATUS REGISTER 2

u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC4IF IC3IF DMA3IF clF® Cc1EIF® SPI2IF SPI2EIF
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 15-7 Unimplemented: Read as ‘0’
bit 6 IC4IF: Input Capture Channel 4 Interrupt Flag Status bit

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

bit 5 IC3IF: Input Capture Channel 3 Interrupt Flag Status bit

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

bit 4 DMAS3IF: DMA Channel 3 Data Transfer Complete Interrupt Flag Status bit

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

bit 3 C1IF: ECAN1 Event Interrupt Flag Status bit(})

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

bit 2 C1EIF: ECANL1 External Event Interrupt Flag Status bit()

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

bit 1 SPI2IF: SPI2 Event Interrupt Flag Status bit

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

bit 0 SPI2EIF: SPI2 Error Interrupt Flag Status bit

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

Note 1: Interrupts disabled on devices without ECAN™ modules
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REGISTER 7-8: IFS3: INTERRUPT FLAG STATUS REGISTER 3
uU-0 uU-0 uU-0 U-0 uU-0 R/W-0 R/W-0 uU-0
= = = = — | QEwWF | PSEMF =
bit 15 bit 8
U-0 R/W-0 R/W-0 U-0 U-0 R/W-0 R/W-0 U-0
— INT4IF INT3IF — — MI2C2IF SI2C2IF —
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 15-11
bit 10

bit 9

bit 8-7
bit 6

bit 5

bit 4-3
bit 2

bit 1

bit 0

Unimplemented: Read as ‘0’
QEILIF: QEI1 Event Interrupt Flag Status bit

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

PSEMIF: PWM Special Event Match Interrupt Flag Status bit

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

Unimplemented: Read as ‘0’
INT4IF: External Interrupt 4 Flag Status bit

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

INT3IF: External Interrupt 3 Flag Status bit

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

Unimplemented: Read as ‘0’
MI2C2IF: 12C2 Master Events Interrupt Flag Status bit

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

SI2C2IF: 12C2 Slave Events Interrupt Flag Status bit

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

Unimplemented: Read as ‘0’
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REGISTER 7-9:  IFS4: INTERRUPT FLAG STATUS REGISTER 4
U-0 U-0 U-0 U-0 R/W-0 u-0 R/W-0 u-0
= = = — | ocE2F | — PSESMIF =
bit 15 bit 8
u-0 R/W-0 u-0 u-0 u-0 R/W-0 R/W-0 U-0
— C1TXIFD — — — U2EIF U1EIF —
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

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

bit 15-12
bit 11

bit 10
bit 9

bit 8-7
bit 6

bit 5-3
bit 2

bit 1

bit 0

Note 1:

Unimplemented: Read as ‘0’
QEI2IF: QEI2 Event Interrupt Flag Status bit

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

Unimplemented: Read as ‘0’
PSESMIF: PWM Special Event Secondary Match Interrupt Flag Status bit

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

Unimplemented: Read as ‘0’
C1TXIF: ECAN1 Transmit Data Request Interrupt Flag Status bit™®

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

Unimplemented: Read as ‘0’
U2EIF: UART2 Error Interrupt Flag Status bit

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

U1EIF: UART1 Error Interrupt Flag Status bit

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

Unimplemented: Read as ‘0’

Interrupts disabled on devices without ECAN™ modules.
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REGISTER 7-10:

IFS5: INTERRUPT FLAG STATUS REGISTER 5

R/W-0 R/W-0 R/W-0 uU-0 u-0 u-0 u-0 u-0
PWM2IF PWML1IF ADCP12IF — — — — —
bit 15 bit 8
uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0
— — — ADCPI11IF | ADCP10IF ADCPIIF ADCPS8IF —
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 15

bit 14

bit 13

bit 12-5
bit 4

bit 3

bit 2

bit 1

bit 0

PWM2IF: PWM2 Interrupt Flag Status bit

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

PWML1IF: PWML1 Interrupt Flag Status bit

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

ADCP12IF: ADC Pair 12 Conversion Done Interrupt Flag Status bit

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

Unimplemented: Read as ‘0’
ADCP11IF: ADC Pair 11 Conversion Done Interrupt Flag Status bit

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

ADCP10IF: ADC Pair 10 Conversion Done Interrupt Flag Status bit

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

ADCPIIF: ADC Pair 9 Conversion Done Interrupt Flag Status bit

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

ADCP8IF: ADC Pair 8 Conversion Done Interrupt Flag Status bit

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

Unimplemented: Read as ‘0’

DS70591C-page 138

Preliminary

© 2010 Microchip Technology Inc.



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

REGISTER 7-11: IFS6: INTERRUPT FLAG STATUS REGISTER 6

R/W-0 R/W-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0
ADCP1IF ADCPOIF — — — — ACA4IF AC3IF

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
AC2IF PWMOIF PWMSIF PWM7IF PWM6IF PWMSIF PWMA4IF PWMB3IF

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 ADCPL1IF: ADC Pair 1 Conversion Done Interrupt Flag Status bit

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

bit 14 ADCPOIF: ADC Pair 0 Conversion Done Interrupt Flag Status bit

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

bit 13-10 Unimplemented: Read as ‘0’
bit 9 ACA4IF: Analog Comparator 4 Interrupt Flag Status bit

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

bit 8 AC3IF: Analog Comparator 3 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
bit 7 AC2IF: Analog Comparator 2 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
bit 6 PWMOIF: PWM9 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
bit 5 PWMSIF: PWMS Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
bit 4 PWM7IF: PWM7 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
bit 3 PWMB6IF: PWM6 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
bit 2 PWMSIF: PWMS5 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
bit 1 PWMA4IF: PWM4 Interrupt Flag Status bit

1 = Interrupt request has occurred

0 = Interrupt request has not occurred
bit 0 PWMS3IF: PWM3 Interrupt Flag Status bit

1 = Interrupt request has occurred
0 = Interrupt request has not occurred
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REGISTER 7-12:

IFS7: INTERRUPT FLAG STATUS REGISTER 7

uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8

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

— — ADCP7IF ADCP6IF ADCP5IF ADCP4IF ADCP3IF ADCP2IF
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 15-6 Unimplemented: Read as ‘0’

bit 5 ADCP7IF: ADC Pair 7 Conversion Done Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 4 ADCP6IF: ADC Pair 6 Conversion Done Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 3 ADCPS5IF: ADC Pair 5 Conversion Done Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 2 ADCPA4IF: ADC Pair 4 Conversion Done Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 1 ADCP3IF: ADC Pair 3 Conversion Done Interrupt Flag Status bit
1 = Interrupt request has occurred
0 = Interrupt request has not occurred

bit 0 ADCP2IF: ADC Pair 2 Conversion Done Interrupt Flag Status bit

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

DS70591C-page 140 Preliminary © 2010 Microchip Technology Inc.



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

REGISTER 7-13: IECO: INTERRUPT ENABLE CONTROL REGISTER O

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DMALIE ADIE ULTXIE U1RXIE SPI1IE SPIL1EIE T3IE
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
T2IE OC2IE IC2IE DMAOIE T1IE OC1IE IC1IE INTOIE
bit 7 bit 0
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit

-n = Value at POR ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 15 Unimplemented: Read as ‘0’
bit 14 DMAL1IE: DMA Channel 1 Data Transfer Complete Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 13 ADIE: ADC1 Conversion Complete Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 12 U1TXIE: UART1 Transmitter Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 11 U1RXIE: UART1 Receiver Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

SPILIE: SPI1 Event Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 9 SPI1EIE: SPI1 Event Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 8 T3IE: Timer3 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 7 T2IE: Timer2 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 6 OC2IE: Output Compare Channel 2 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 5 IC2IE: Input Capture Channel 2 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 10

bit 4 DMAOIE: DMA Channel 0 Data Transfer Complete Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 3 T1IE: Timerl Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled
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REGISTER 7-13: IECO: INTERRUPT ENABLE CONTROL REGISTER 0 (CONTINUED)

bit 2 OCL1IE: Output Compare Channel 1 Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 1 IC1IE: Input Capture Channel 1 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 0 INTOIE: External Interrupt O Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled
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REGISTER 7-14:

IEC1: INTERRUPT ENABLE CONTROL REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
U2TXIE U2RXIE INT2IE T5IE T4IE OC4IE OC3IE DMAZ2IE
bit 15 bit 8

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

— — — INT1IE CNIE AC1IE MI2C1IE SI2C1IE
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’ = Bitis cleared

X = Bit is unknown

bit 12

bit 11

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7-5
bit 4

bit 3

bit 2

bit 1

bit 0

U2TXIE: UART2 Transmitter Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

U2RXIE: UART2 Receiver Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

INT2IE: External Interrupt 2 Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

T5IE: Timer5 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

T4IE: Timer4 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

OCAIE: Output Compare Channel 4 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

OC3IE: Output Compare Channel 3 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

DMAZ2IE: DMA Channel 2 Data Transfer Complete Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

Unimplemented: Read as ‘0’
INT1IE: External Interrupt 1 Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

CNIE: Input Change Notification Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

ACL1IE: Analog Comparator 1 Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled

MI2C1IE: 12C1 Master Events Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled

SI2CL1IE: 12C1 Slave Events Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled

© 2010 Microchip Technology Inc.

Preliminary

DS70591C-page 143



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

REGISTER 7-15: IEC2: INTERRUPT ENABLE CONTROL REGISTER 2

u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC4IE IC3IE DMAS3IE cue® C1RXIEW SPI2IE SPI2EIE
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 15-7 Unimplemented: Read as ‘0’
bit 6 IC4IE: Input Capture Channel 4 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 5 IC3IE: Input Capture Channel 3 Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 4 DMASIE: DMA Channel 3 Data Transfer Complete Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request has enabled

bit 3 C1IE: ECAN1 Event Interrupt Enable bit(1)

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 2 C1RXIE: ECAN1 Receive Data Ready Interrupt Enable bit()

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 1 SPI2IE: SPI2 Event Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

bit 0 SPI2EIE: SPI2 Error Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

Note 1: Interrupts disabled on devices without ECAN™ modules
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REGISTER 7-16:

IEC3: INTERRUPT ENABLE CONTROL REGISTER 3

u-0 U-0 u-0 U-0 u-0 R/W-0 R/W-0 U-0
= = = = — | oQEmE | PseME =
bit 15 bit 8
U-0 R/W-0 R/W-0 U-0 U-0 R/W-0 R/W-0 U-0
— INT4IE INT3EI — — MI2C2IE SI2C2IE —
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 15-11
bit 10

bit 9

bit 8-7
bit 6

bit 6

bit 4-3
bit 2

bit 1

bit 0

Unimplemented: Read as ‘0’
QEILIE: QEI1 Event Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

PSEMIE: PWM Special Event Match Interrupt Enable bit

1 = Interrupt request enabled
0 = Interrupt request not enabled

Unimplemented: Read as ‘0’

INT4IE: External Interrupt 4 Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled

INT3IE: External Interrupt 3 Enable bit

1 = Interrupt request enabled

0 = Interrupt request not enabled
Unimplemented: Read as ‘0’

MI2C2IE: 12C2 Master Events Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled

SI2C2IE: 12C2 Slave Events Interrupt Enable bit
1 = Interrupt request enabled

0 = Interrupt request not enabled
Unimplemented: Read as ‘0’
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REGISTER 7-17: IEC4: INTERRUPT ENABLE CONTROL REGISTER 4

u-0 uU-0 u-0 uU-0 R/W-0 u-0 R/W-0 uU-0
= = = — | cE2E |  — PSESMIE =
bit 15 bit 8
u-0 R/W-0 u-0 U-0 u-0 R/W-0 R/W-0 U-0
— Cc1TXIE® — — — U2EIE U1EIE —
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 QEI2IE: QEI2 Event Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 10 Unimplemented: Read as ‘0’
bit 9 PSESMIE: PWM Special Event Secondary Match Error Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 8-7 Unimplemented: Read as ‘0’
bit 6 C1TXIE: ECAN1 Transmit Data Request Interrupt Enable bit()
1 = Interrupt request occurred
0 = Interrupt request not occurred
bit 5-3 Unimplemented: Read as ‘0’
bit 2 U2EIE: UART2 Error Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit 1 U1EIE: UART1 Error Interrupt Enable bit
1 = Interrupt request enabled
0 = Interrupt request not enabled
bit O Unimplemented: Read as ‘0’
Note 1: Interrupts disabled on devices without ECAN™ modules.
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REGISTER 7-18: IEC5: INTERRUPT ENABLE CONTROL REGISTER 5

R/W-0 R/W-0 R/W-0 uU-0 uU-0 uU-0 u-0 uU-0
PWM2IE PWML1IE ADCP12IE — — — — —
bit 15 bit 8
uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0
— — — ADCP11IE | ADCP10IE ADCP9IE ADCPS8IE —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
bit 15 PWM2IE: PWM2 Interrupt Enable bit®

1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 14 PWML1IE: PWML1 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 12-5 Unimplemented: Read as ‘0’
bit 4 ADCP11IE: ADC Pair 11 Conversion Done Interrupt Enable bit

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

bit 3 ADCP10IE: ADC Pair 10 Conversion Done Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 2 ADCP9IIE: ADC Pair 9 Conversion Done Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 1 ADCPS8IE: ADC Pair 8 Conversion Done Interrupt Enable bit

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

bit 0 Unimplemented: Read as ‘0’
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REGISTER 7-19:

IEC6: INTERRUPT ENABLE CONTROL REGISTER 6

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

R/W-0 R/W-0 u-0 uU-0 u-0 u-0 R/W-0 R/W-0
ADCP1IE ADCPOIE — — — — AC4IE AC3IE
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
AC2IE PWMOIE PWMSIE PWMT7IE PWMG6IE PWMSIE PWMA4IE PWM3IE
bit 7 bit 0
Legend:

X = Bit is unknown

bit 15

bit 14

bit 13-10
bit 9

bit 8

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

ADCPL1IE: ADC Pair 1 Conversion Done Interrupt Enable bit
1 = Interrupt request is enabled

0 = Interrupt request is not enabled

ADCPOIE: ADC Pair 0 Conversion Done Interrupt Enable bit

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

Unimplemented: Read as ‘0

ACA4IE: Analog Comparator 4 Interrupt Enable bit
1 = Interrupt request is enabled

0 = Interrupt request is not enabled

AC3IE: Analog Comparator 3 Interrupt Enable bit

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

AC2IE: Analog Comparator 2 Interrupt Enable bit
1 = Interrupt request is enabled

0 = Interrupt request is not enabled

PWMOIE: PWM?9 Interrupt Enable bit

1 = Interrupt request is enabled

0 = Interrupt request is not enabled

PWMSIE: PWMS8 Interrupt Enable bit

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

PWMT7IE: PWM?7 Interrupt Enable bit
1 = Interrupt request is enabled

0 = Interrupt request is not enabled
PWMBGIE: PWMS6 Interrupt Enable bit
1 = Interrupt request is enabled

0 = Interrupt request is not enabled
PWMSIE: PWMS5 Interrupt Enable bit

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

PWMA4IE: PWM4 Interrupt Enable bit
1 = Interrupt request is enabled

0 = Interrupt request is not enabled
PWMS3IE: PWMS3 Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled
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REGISTER 7-20: IEC7: INTERRUPT ENABLE CONTROL REGISTER 7

uU-0 uU-0 u-0 uU-0 u-0 uU-0 uU-0 uU-0
bit 15 bit 8

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

— — ADCP7IE ADCP6IE | ADCPS5IE ADCP4IE ADCP3IE ADCP2IE
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 15-6 Unimplemented: Read as ‘0’

bit 5 ADCP7IE: ADC Pair 7 Conversion Done Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit 4 ADCPG6IE: ADC Pair 6 Conversion Done Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit ADCPS5IE: ADC Pair 5 Conversion Done Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit ADCPA4IE: ADC Pair 4 Conversion Done Interrupt Enable bit

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

bit ADCP3IE: ADC Pair 3 Conversion Done Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled

bit ADCP2IE: ADC Pair 2 Conversion Done Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled
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REGISTER 7-21:

IPCO: INTERRUPT PRIORITY CONTROL REGISTER O

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— T1IP<2:0> — OC1IP<2:0>
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
— IC1IP<2:0> — INTOIP<2:0>
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

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’

T1IP<2:0>: Timerl 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’

OC1IP<2:0>: Output Compare Channel 1 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’

IC1IP<2:0>: Input Capture Channel 1 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’

INTOIP<2:0>: External Interrupt O Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1

000 = Interrupt source is disabled
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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
— T2IP<2:0> — OC2IP<2:0>
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
— IC2IP<2:0> — DMAOIP<2:0>
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 3-0

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

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

© 2010 Microchip Technology Inc.
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REGISTER 7-23:

IPC2: INTERRUPT PRIORITY CONTROL REGISTER 2

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— U1RXIP<2:0> — SPI1IP<2:0>
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
— SPI1EIP<2:0> — T3IP<2:0>
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

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’

U1RXIP<2:0>: UART1 Receiver 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’

SPI1IP<2:0>: SPI1 Event 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’

SPI1EIP<2:0>: SPI1 Error 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’

T3IP<2:0>: Timer3 Interrupt Priority bits

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

000 = Interrupt source is disabled
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REGISTER 7-24:

IPC3: INTERRUPT PRIORITY CONTROL REGISTER 3

uU-0 uU-0 uU-0 uU-0 uU-0 R/W-1 R/W-0 R/W-0
— — — — — DMAL1IP<2:0>
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
— ADIP<2:0> — ULTXIP<2:0>
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 15-11
bit 10-8

bit 7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

DMA1IP<2:0>: DMA Channel 1 Data Transfer Complete 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’

ADIP<2:0>: ADC1 Conversion Complete 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’

U1TXIP<2:0>: UART1 Transmitter Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1

000 = Interrupt source is disabled

© 2010 Microchip Technology Inc.
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REGISTER 7-25:

IPC4: INTERRUPT PRIORITY CONTROL REGISTER 4

U-0 R/W-1 R/W-0 R/W-0 U-0 R/W-1 R/W-0 R/W-0
— CNIP<2:0> — AC1IP<2:0>
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
— MI2C1IP<2:0> — SI2C1IP<2:0>
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’

CNIP<2:0>: Change Notification 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’

AC1IP<2:0>: Analog Comparator 1 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’

MI2C11P<2:0>: I2C1 Master Events 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’

SI2C1IP<2:0>: 12C1 Slave Events Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1

000 = Interrupt source is disabled
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REGISTER 7-26: IPC5: INTERRUPT PRIORITY CONTROL REGISTER 5

uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
u-0 U-0 u-0 u-0 u-0 R/W-1 R/W-0 R/W-0
— — — — — INT1IP<2:0>
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 15-3 Unimplemented: Read as ‘0’
bit 2-0 INT1IP<2:0>: External Interrupt 1 Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
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REGISTER 7-27: IPC6: INTERRUPT PRIORITY CONTROL REGISTER 6

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— T41P<2:0> — OC4IP<2:0>
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
— OC3IP<2:0> — DMA2IP<2:0>
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 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 OC41P<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 DMAZ2IP<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
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REGISTER 7-28:

IPC7: INTERRUPT PRIORITY CONTROL REGISTER 7

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— U2TXIP<2:0> — U2RXIP<2:0>
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
— INT2IP<2:0> — T51P<2:0>
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 Unimplemented: Read as ‘0’
bit 14-12 U2TXIP<2:0>: UART2 Transmitter 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 U2RXIP<2:0>: UART2 Receiver 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 INT2IP<2:0>: External Interrupt 2 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 T5IP<2:0>: Timer5 Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
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REGISTER 7-29:

IPC8: INTERRUPT PRIORITY CONTROL REGISTER 8

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— c1lp<2:0>(1) = C1RXIP<2:0>(1)
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
— SPI2IP<2:0> — SPI2EIP<2:0>
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 Unimplemented: Read as ‘0’
bit 14-12 C1IP<2:0>: ECAN1 Event 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 C1RXIP<2:0>: ECAN1 Receive Data Ready 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 SPI2IP<2:0>: SPI2 Event 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 SPI2EIP<2:0>: SPI2 Error Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
Note 1: Interrupts disabled on devices without ECAN™ modules
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REGISTER 7-30:

IPC9: INTERRUPT PRIORITY CONTROL REGISTER 9

uU-0 uU-0 uU-0 uU-0 uU-0 R/W-1 R/W-0 R/W-0
— — — — — IC41P<2:0>
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
— IC3IP<2:0> — DMA3IP<2:0>
bit 7 bit 0
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

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

X = Bit is unknown

IC41P<2:0>: Input Capture Channel 4 Interrupt Priority bits

IC3IP<2:0>: Input Capture Channel 3 Interrupt Priority bits

bit 15-11 Unimplemented: Read as ‘0’

bit 10-8
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
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

DMA3IP<2:0>: DMA Channel 3 Data Transfer Complete Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1
000 = Interrupt source is disabled
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REGISTER 7-31: IPC12: INTERRUPT PRI

ORITY CONTROL REGISTER 12

uU-0 uU-0 uU-0 uU-0 uU-0 R/W-1 R/W-0 R/W-0
— — — — — MI2C2IP<2:0>
bit 15 bit 8
uU-0 R/W-1 R/W-0 R/W-0 u-0 u-0 uU-0 u-0
— SI2C2IP<2:0> — — — —
bit 7 bit 0
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

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

X = Bit is unknown

bit 15-11 Unimplemented: Read as ‘0’

bit 10-8 MI2C21P<2:0>: I12C2 Master Events 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 SI2C2IP<2:0>: 12C2 Slave Events Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 3-0 Unimplemented: Read as ‘0’
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REGISTER 7-32:

IPC13: INTERRUPT PRIORITY CONTROL REGISTER 13

uU-0 uU-0 uU-0 uU-0 uU-0 R/W-1 R/W-0 R/W-0
— — — — — INT4IP<2:0>
bit 15 bit 8
uU-0 R/W-1 R/W-0 R/W-0 uU-0 uU-0 uU-0 uU-0
— INT3IP<2:0> — — — —
bit 7 bit 0
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

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

X = Bit is unknown

Priority bits

Priority bits

bit 15-11 Unimplemented: Read as ‘0’

bit 10-8 INT41P<2:0>: External Interrupt 4
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 INT3IP<2:0>: External Interrupt 3
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 3-0 Unimplemented: Read as ‘0’
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REGISTER 7-33:

IPC14: INTERRUPT PRIORITY CONTROL REGISTER 14

U-0 U-0 U-0 U-0 U-0 R/W-1 R/W-0 R/W-0
— — — — — QEI1IP<2:0>
bit 15 bit 8
U-0 R/W-1 R/W-0 R/W-0 U-0 U-0 U-0 U-0
— PSEMIP<2:0> — — — —
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 15-11 Unimplemented: Read as ‘0’

bit 10-8 QEI1IP<2:0>: QEI1 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 PSEMIP<2:0>: PWM Special Event Match Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 3-0 Unimplemented: Read as ‘0’
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REGISTER 7-34:

IPC16: INTERRUPT PRIORITY CONTROL REGISTER 16

U-0 U-0 U-0 U-0 U-0 R/W-1 R/W-0 R/W-0
— — — — — U2EIP<2:0>
bit 15 bit 8
U-0 R/W-1 R/W-0 R/W-0 U-0 U-0 U-0 U-0
— U1EIP<2:0> — — — —
bit 7 bit 0
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

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

‘0’ = Bit is cleared

bit 15-11 Unimplemented: Read as ‘0’

bit 10-8 U2EIP<2:0>: UART2 Error 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 U1EIP<2:0>: UART1 Error Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 3-0 Unimplemented: Read as ‘0’
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REGISTER 7-35:

IPC17: INTERRUPT PRIORITY CONTROL REGISTER 17

U-0 U-0 U-0 U-0 U-0 R/W-1 R/W-0 R/W-0
— — — — — C1TXIP<2:0>M)
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

C1TXIP<2:0>: ECAN1 Transmit Data Request Interrupt Priority bits()

bit 15-11 Unimplemented: Read as ‘0’
bit 10-8
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
bit 7-0 Unimplemented: Read as ‘0’
Note 1: Interrupts disabled on devices without

ECAN™ modules
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REGISTER 7-36: IPC18: INTERRUPT PRIORITY CONTROL REGISTER 18

uU-0 R/W-1 R/W-0 R/W-0 uU-0 uU-0 uU-0 uU-0
— QEI2IP<2:0> — — — —
bit 15 bit 8
uU-0 R/W-1 R/W-0 R/W-0 uU-0 uU-0 uU-0 uU-0
— PSESMIP<2:0> — — — —
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’ = Bitis cleared X = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-12 QEI2IP<2:0>: QEI2 Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
bit 11-7 Unimplemented: Read as ‘0’
bit 6-4 PSESMIP<2:0>: PWM Special Event Secondary Match Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 3-0 Unimplemented: Read as ‘0’
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REGISTER 7-37:

IPC20: INTERRUPT PRIORITY CONTROL REGISTER 20

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— ADCP10IP<2:0> — ADCP9IP<2:0>
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 u-0 u-0 uU-0 u-0
— ADCP8IP<2:0> — — — —
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 3-0

Unimplemented: Read as ‘0’

ADCP10IP<2:0>: ADC Pair 10 Conversion Done Interrupt 1 Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

ADCP9IP<2:0>: ADC Pair 9 Conversion Done Interrupt 1 Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

ADCP8IP<2:0>: ADC Pair 8 Conversion Done Interrupt 1 Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1
000 = Interrupt source is disabled

Unimplemented: Read as ‘0’
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REGISTER 7-38:

IPC21: INTERRUPT PRIORITY CONTROL REGISTER 21

uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— ADCP12|P<2:0> — ADCP11IP<2:0>
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 15-7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

ADCP12IP<2:0>: ADC Pair 12 Conversion Done Interrupt 1 Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

ADCP11IP<2:0>: ADC Pair 11 Conversion Done Interrupt 1 Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1

000 = Interrupt source is disabled

© 2010 Microchip Technology Inc.

Preliminary DS70591C-page 167



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

REGISTER 7-39: IPC23: INTERRUPT PRIORITY CONTROL REGISTER 23

U-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
— PWM2IP<2:0> — PWM1IP<2:0>
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 Unimplemented: Read as ‘0’
bit 14-12 PWM2IP<2:0>: PWM2 Interrupt Priority bits

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

bit 11 Unimplemented: Read as ‘0’

bit 10-8 PWM1IP<2:0>: PWML1 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 7-0 Unimplemented: Read as ‘0’

DS70591C-page 168 Preliminary © 2010 Microchip Technology Inc.



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

REGISTER 7-40:

IPC24: INTERRUPT PRIORITY CONTROL REGISTER 24

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— PWM6IP<2:0> — PWM5IP<2:0>
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— PWM41P<2:0> — PWM3IP<2:0>
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set ‘0’ = Bit is cleared

U = Unimplemented bit, read as ‘0’

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’
PWM6IP<2:0>: PWM6 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)
001 = Interrupt is priority 1

000 = Interrupt source is disabled
Unimplemented: Read as ‘0’
PWM5IP<2:0>: PWM5 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)
001 = Interrupt is priority 1

000 = Interrupt source is disabled
Unimplemented: Read as ‘0’
PWM4IP<2:0>: PWM4 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)
001 = Interrupt is priority 1

000 = Interrupt source is disabled
Unimplemented: Read as ‘0’
PWM3IP<2:0>: PWMS Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)
001 = Interrupt is priority 1

000 = Interrupt source is disabled
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REGISTER 7-41:

IPC25: INTERRUPT PRIORITY CONTROL REGISTER 25

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— AC2IP<2:0> — PWM9IP<2:0>
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— PWM8IP<2:0> — PWM71P<2:0>
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’

AC2IP<2:0>: Analog Comparator 2 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)
001 = Interrupt is priority 1

000 = Interrupt source is disabled
Unimplemented: Read as ‘0’
PWMO9IP<2:0>: PWM9 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)
001 = Interrupt is priority 1

000 = Interrupt source is disabled
Unimplemented: Read as ‘0’
PWM8IP<2:0>: PWM8 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)
001 = Interrupt is priority 1

000 = Interrupt source is disabled
Unimplemented: Read as ‘0’
PWM7IP<2:0>: PWM?7 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)
001 = Interrupt is priority 1

000 = Interrupt source is disabled

DS70591C-page 170

Prelimi nary © 2010 Microchip Technology Inc.



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

REGISTER 7-42:

IPC26: INTERRUPT PRIORITY CONTROL REGISTER 26

uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— AC4IP<2:0> — AC3IP<2:0>
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’
X = Bit is unknown

‘0’ = Bit is cleared

bit 15-7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

ACA4IP<2:0>: Analog Comparator 4 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)

001 = Interrupt is priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

AC3IP<2:0>: Analog Comparator 3 Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority)

001 = Interrupt is priority 1

000 = Interrupt source is disabled
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REGISTER 7-43: IPC27: INTERRUPT PRIORITY CONTROL REGISTER 27

u-0 R/W-1 R/W-0 R/W-0 u-0 R/W-1 R/W-0 R/W-0
— ADCP1IP<2:0> — ADCPOIP<2:0>
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 Unimplemented: Read as ‘0’
bit 14-12 ADCP1IP<2:0>: ADC Pair 1 Conversion Done 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 ADCPO0IP<2:0>: ADC Pair 0 Conversion Done Interrupt Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled

bit 7-0 Unimplemented: Read as ‘0’
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REGISTER 7-44:

IPC28: INTERRUPT PRIORITY CONTROL REGISTER 28

uU-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— ADCP5IP<2:0> — ADCP4IP<2:0>
bit 15 bit 8
u-0 R/W-1 R/W-0 R/W-0 uU-0 R/W-1 R/W-0 R/W-0
— ADCP3IP<2:0> — ADCP2IP<2:0>
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 Unimplemented: Read as ‘0’

bit 14-12 ADCPS5IP<2:0>: ADC Pair 5 Conversion Done 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 ADCP41P<2:0>: ADC Pair 4 Conversion Done 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 ADCP3IP<2:0>: ADC Pair 3 Conversion Done 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 ADCP2IP<2:0>: ADC Pair 2 Conversion Done Interrupt Priority bits

111 = Interrupt is priority 7 (highest priority interrupt)
001 = Interrupt is priority 1
000 = Interrupt source is disabled
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REGISTER 7-45:

IPC29: INTERRUPT PRIORITY CONTROL REGISTER 29

uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
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
— ADCP7IP<2:0> — ADCP6IP<2:0>
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 15-7
bit 6-4

bit 3
bit 2-0

Unimplemented: Read as ‘0’

ADCP7IP<2:0>: ADC Pair 7 Conversion Done Interrupt 1 Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1

000 = Interrupt source is disabled

Unimplemented: Read as ‘0’

ADCP6IP<2:0>: ADC Pair 6 Conversion Done Interrupt 1 Priority bits
111 = Interrupt is priority 7 (highest priority interrupt)

001 = Interrupt is priority 1

000 = Interrupt source is disabled
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REGISTER 7-46: INTTREG: INTERRUPT CONTROL AND STATUS REGISTER

uU-0 uU-0 uU-0 uU-0 R-0 R-0 R-0 R-0
— — — — ILR<3:0>
bit 15 bit 8
uU-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
— VECNUM<6:0>
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’ = Bitis cleared X = Bit is unknown
bit 15-12 Unimplemented: Read as ‘0’
bit 11-8 ILR<3:0>: New CPU Interrupt Priority Level bits

1111 = CPU Interrupt Priority Level is 15

0001 = CPU Interrupt Priority Level is 1
0000 = CPU Interrupt Priority Level is O

bit 7 Unimplemented: Read as ‘0’
bit 6-0 VECNUM<6:0>: Vector Number of Pending Interrupt bits
0111111 = Interrupt vector pending is number 135

0000001 = Interrupt vector pending is number 9
0000000 = Interrupt vector pending is number 8

© 2010 Microchip Technology Inc. Preliminary DS70591C-page 175



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

7.4 Interrupt Setup Procedures

7.4.1 INITIALIZATION

Complete the following steps to configure an interrupt
source at initialization:

1. Set the NSTDIS bit (INTCON1<15>) if nested
interrupts are not desired.

2. Select the user-assigned priority level for the
interrupt source by writing the control bits in the
appropriate IPCx register. The priority level will
depend on the specific application and type of
interrupt source. If multiple priority levels are not
desired, the IPCx register control bits for all
enabled interrupt sources can be programmed
to the same non-zero value.

Note: At a device Reset, the IPCx registers are
initialized such that all user interrupt
sources are assigned to priority level 4.

3. Clear the interrupt flag status bit associated with
the peripheral in the associated IFSx register.

4. Enable the interrupt source by setting the
interrupt enable control bit associated with the
source in the appropriate IECx register.

7.4.2 INTERRUPT SERVICE ROUTINE

The method used to declare an ISR and initialize the
IVT with the correct vector address depends on the
programming language (C or assembler) and the
language development toolsuite used to develop the
application.

In general, the user application must clear the interrupt
flag in the appropriate IFSx register for the source of
interrupt that the ISR handles. Otherwise, program will
re-enter the ISR immediately after exiting the routine. If
the ISR is coded in assembly language, it must be
terminated using a RETFI E instruction to unstack the
saved PC value, SRL value and old CPU priority level.

7.4.3 TRAP SERVICE ROUTINE

A Trap Service Routine (TSR) is coded like an ISR,
except that the appropriate trap status flag in the
INTCONL register must be cleared to avoid re-entry
into the TSR.

7.4.4 INTERRUPT DISABLE

The following steps outline the procedure to disable all

user interrupts:

1. Push the current SR value onto the software
stack using the PUSH instruction.

2. Force the CPU to priority level 7 by inclusive
ORing the value EOh with SRL.

To enable user interrupts, the POP instruction can be
used to restore the previous SR value.

Note:  Only user interrupts with a priority level of
7 or lower can be disabled. Trap sources
(level 8-level 15) cannot be disabled.

The DI SI instruction provides a convenient way to
disable interrupts of priority levels 1-6 for a fixed period
of time. Level 7 interrupt sources are not disabled by
the DI SI instruction.
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8.0 DIRECT MEMORY ACCESS
(DMA)

Note 1. This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
family of devices. However, it is not
intended to be a comprehensive refer-
ence source. To complement the informa-
tion in this data sheet, refer to Section
22. “Direct Memory Access (DMA)”
(DS70182) in the “dsPIC33F/PIC24H
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com).

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

Direct Memory Access (DMA) is a very efficient
mechanism of copying data between peripheral SFRs
(e.g., the UART Receive register and Input Capture 1
buffer) and buffers or variables stored in RAM, with
minimal CPU intervention. The DMA controller can
automatically copy entire blocks of data without
requiring the user software to read or write the
peripheral Special Function Registers (SFRs) every
time a peripheral interrupt occurs. The DMA controller
uses a dedicated bus for data transfers and, therefore,
does not steal cycles from the code execution flow of
the CPU. To exploit the DMA capability, the
corresponding user buffers or variables must be
located in DMA RAM.

The DMA module is not available on
dsIPC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406 devices.

Note:

The peripherals that can utilize DMA are listed in
Table 8-1 along with their associated Interrupt Request
(IRQ) numbers.

information.

TABLE 8-1:

DMA CHANNEL TO PERIPHERAL ASSOCIATIONS

Peripheral to DMA Association

DMAXREQ Register
IRQSEL<6:0> Bits

DMAXPAD Register
Values to Read From

DMAXPAD Register
Values to Write to

Peripheral Peripheral
INTO — External Interrupt O 0000000 — —
IC1 — Input Capture 1 0000001 0x0140 (IC1BUF) —
IC2 — Input Capture 2 0000101 0x0144 (IC2BUF) —
IC3 — Input Capture 3 0100101 0x0148 (IC3BUF) —
IC4 — Input Capture 4 0100110 0x0148C (IC4BUF) —
OC1 - Output Compare 1 Data 0000010 — 0x0182 (OC1R)
OC1 - Output Compare 1 Secondary Data 0000010 — 0x0180 (OC1RS)
OC2 - Output Compare 2 Data 0000110 — 0x0188 (OC2R)
OC2 — Output Compare 2 Secondary Data 0000110 — 0x0186 (OC2RS)
OC3 - Output Compare 3 Data 0011001 — 0x018E (OC3R)
OC3 - Output Compare 3 Secondary Data 0011001 — 0x018C (OC3RS)
OC4 — Output Compare 4 Data 0011010 — 0x0194 (OC4R)
OC4 — Output Compare 4 Secondary Data 0011010 — 0x0192 (OC4RS)
TMR2 — Timer2 0000111 — —
TMR3 — Timer3 0001000 — —
TMR4 — Timer4 0011011 — —
TMR5 — Timer5 0011100 — —
SPI1 — Transfer Done 0001010 0x0248 (SPI1BUF) 0x0248 (SPI1BUF)
SPI2 — Transfer Done 0100001 0x0268 (SPI2BUF) 0x0268 (SPI2BUF)
UART1RX — UART1 Receiver 0001011 0x0226 (ULRXREG) —
UART1TX — UART1 Transmitter 0001100 — 0x0224 (U1TXREG)
UART2RX — UART2 Receiver 0011110 0x0236 (U2RXREG) —
UART2TX — UART2 Transmitter 0011111 — 0x0234 (U2TXREG)
ECAN1 — RX Data Ready 0100010 0x0440 (C1RXD) —
ECAN1 — TX Data Request 1000110 — 0x0442 (C1TXD)
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The DMA controller features four identical data transfer
channels. Each channel has its own set of control and
STATUS registers. Each DMA channel can be
configured to copy data either from buffers stored in
dual port DMA RAM to peripheral SFRs or from
peripheral SFRs to buffers in DMA RAM.

The DMA controller supports the following features:

« Word or byte sized data transfers.

 Transfers from peripheral to DMA RAM or DMA
RAM to peripheral.

« Indirect Addressing of DMA RAM locations with or
without automatic post-increment.

 Peripheral Indirect Addressing — In some
peripherals, the DMA RAM read/write addresses
may be partially derived from the peripheral.

» One-Shot Block Transfers — Terminating DMA
transfer after one block transfer.

» Continuous Block Transfers — Reloading DMA
RAM buffer start address after every block
transfer is complete.

* Ping-Pong Mode — Switching between two DMA
RAM start addresses between successive block
transfers, thereby filling two buffers alternately.

* Automatic or manual initiation of block transfers.

For each DMA channel, a DMA interrupt request is
generated when a block transfer is complete.
Alternatively, an interrupt can be generated when half of
the block has been filled.

8.1 DMAC Registers

Each DMAC Channel x (x =0, 1, 2, or 3) contains the
following registers:

« A 16-bit DMA Channel Control register
(DMAXCON)

« A 16-bhit DMA Channel IRQ Select register
(DMAXREQ)

« A 16-bit DMA RAM Primary Start Address Offset
register (DMAXSTA)

* A 16-bit DMA RAM Secondary Start Address
Offset register (DMAXSTB)

» A 16-bit DMA Peripheral Address register
(DMAXPAD)

* A 10-bit DMA Transfer Count register (DMAXCNT)

An additional pair of STATUS registers, DMACSO and
DMACS1, are common to all DMAC channels.

FIGURE 8-1: TOP LEVEL SYSTEM ARCHITECTURE USING A DEDICATED TRANSACTION BUS
Peripheral Indirect Address
DMA Controller |
| - - — —/ 1
| T T 0 | DMA
<38 ,  DMAa | Ready
SRAM DMA RAM ey | Channels | | | Peripheral 3
| 128 12 0 3 ||
PORT 1 PORT 2 | : ! ! | CPU_DMA
A A A L _ﬂ o _A L A A
SRAM X-Bus Y DMADSBus Y
A CPU Peripheral DS Bus Y A Y A
A A
\ A Y
CPU DMA CPU DMA
Non-DMA DMA DMA
CPU Ready Ready Ready
Peripheral Peripheral 1 Peripheral 2
Note: For clarity, CPU and DMA address buses are not shown.
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REGISTER 8-1: DMAXCON: DMA CHANNEL x CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0
CHEN SIZE DIR HALF NULLW — — —
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 u-0 U-0 R/W-0 R/W-0
— — AMODE<1:0> — — MODE<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 CHEN: Channel Enable bit

1 = Channel enabled
0 = Channel disabled

bit 14 SIZE: Data Transfer Size bit
1 = Byte
0 = Word
bit 13 DIR: Transfer Direction bit (source/destination bus select)

1 = Read from DMA RAM address; write to peripheral address
0 = Read from peripheral address; write to DMA RAM address
bit 12 HALF: Early Block Transfer Complete Interrupt Select bit
1 = Initiate block transfer complete interrupt when half of the data has been moved
0 = Initiate block transfer complete interrupt when all of the data has been moved
bit 11 NULLW: Null Data Peripheral Write Mode Select bit
1 = Null data write to peripheral in addition to DMA RAM write (DIR bit must also be clear)
0 = Normal operation
bit 10-6 Unimplemented: Read as ‘0’
bit 5-4 AMODE<1:0>: DMA Channel Operating Mode Select bits

11 = Reserved

10 = Peripheral Indirect Addressing mode

01 = Register Indirect without Post-Increment mode
00 = Register Indirect with Post-Increment mode

bit 3-2 Unimplemented: Read as ‘0’
bit 1-0 MODE<1:0>: DMA Channel Operating Mode Select bits

11 = One-Shot, Ping-Pong modes enabled (one block transfer from/to each DMA RAM buffer)
10 = Continuous, Ping-Pong modes enabled

01 = One-Shot, Ping-Pong modes disabled

00 = Continuous, Ping-Pong modes disabled
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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
FORCE® — | — — — —
bit 15 bit 8
u-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
- IRQSEL<6:0>(?)
bit 7 bit O
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bitis cleared

X = Bit is unknown

bit 15 FORCE: Force DMA Transfer bit™®

1 = Force 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 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.
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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’ = Bitis cleared X = Bit is unknown
bit 15-0 STA<15:0>: Primary DMA RAM Start Address bits (source or destination)

REGISTER 8-4: DMAXSTB: DMA CHANNEL x RAM START ADDRESS OFFSET REGISTER B

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STB<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
STB<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 STB<15:0>: Secondary DMA RAM Start Address bits (source or destination)
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REGISTER 8-5: DMAXPAD: DMA CHANNEL x PERIPHERAL ADDRESS 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
PAD<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
PAD<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’ = Bitis cleared X = Bit is unknown
bit 15-0 PAD<15:0>: Peripheral Address Register bits

Note 1: If the channel is enabled (i.e., active), writes to this register may result in unpredictable behavior of the
DMA channel and should be avoided.

2: See Table 8-1 for a complete list of peripheral addresses.

REGISTER 8-6: DMAXCNT: DMA CHANNEL x TRANSFER COUNT REGISTER(®

uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 R/W-0 R/W-0
— — — — — — CNT<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
CNT<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 CNT<9:0>: DMA Transfer Count Register bits®®

Note 1: If the channel is enabled (i.e., active), writes to this register may result in unpredictable behavior of the
DMA channel and should be avoided.

2: Number of DMA transfers = CNT<9:0> + 1.
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REGISTER 8-7: DMACSO0: DMA CONTROLLER STATUS REGISTER O
uU-0 uU-0 uU-0 uU-0 R/C-0 R/C-0 R/C-0 R/C-0
— — — — PWCOL3 PWCOL2 PWCOL1 PWCOLO
bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 R/C-0 R/C-0 R/C-0 R/C-0
— — — — XWCOL3 XWCOL2 XWCOL1 XWCOLO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
bit 15-12 Unimplemented: Read as ‘0’
bit 11 PWCOL3: Channel 3 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected
bit 10 PWCOL2: Channel 2 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected
bit 9 PWCOL1: Channel 1 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected
bit 8 PWCOLO: Channel 0 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected
bit 7-4 Unimplemented: Read as ‘0’
bit 3 XWCOL3: Channel 3 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected
bit 2 XWCOL2: Channel 2 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected
bit 1 XWCOL1: Channel 1 DMA RAM Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected
bit O XWCOLO: Channel 0 DMA RAM Write Collision Flag bit

1 = Write collision detected
0 = No write collision detected
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REGISTER 8-8: DMACS1: DMA CONTROLLER STATUS REGISTER 1

u-0 U-0 U-0 U-0 R-1 R-1 R-1 R-1
— — — — LSTCH<3:0>
bit 15 bit 8
U-0 U-0 U-0 U-0 R-0 R-0 R-0 R-0
— — — — PPST3 PPST2 PPST1 PPSTO
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 11-8 LSTCH<3:0>: Last DMA Channel Active bits

1111 = No DMA transfer has occurred since system Reset
1110-0100 = Reserved
0011 = Last data transfer was by DMA Channel 3
0010 = Last data transfer was by DMA Channel 2
0001 = Last data transfer was by DMA Channel 1
0000 = Last data transfer was by DMA Channel 0

bit 7-4 Unimplemented: Read as ‘0’

bit 3 PPST3: Channel 3 Ping-Pong Mode Status Flag bit
1 = DMA3STB register selected
0 = DMAS3STA register selected

bit 2 PPST2: Channel 2 Ping-Pong Mode Status Flag bit
1 = DMA2STB register selected
0 = DMA2STA register selected

bit 1 PPST1: Channel 1 Ping-Pong Mode Status Flag bit
1 = DMA1STB register selected
0 = DMALSTA register selected

bit 0 PPSTO: Channel 0 Ping-Pong Mode Status Flag bit

1 = DMAOSTB register selected
0 = DMAOSTA register selected
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REGISTER 8-9: DSADR: MOST RECENT DMA RAM ADDRESS

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
DSADR<15:8>
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
DSADR<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’ = Bitis cleared X = Bit is unknown
bit 15-0 DSADR<15:0>: Most Recent DMA RAM Address Accessed by DMA Controller bits
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NOTES:
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9.0 OSCILLATOR
CONFIGURATION

Note 1. This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 42. “Oscillator
(Part V)" (DS70307) in the “dsPIC33F
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 avail-
able on all devices. Refer to Section 4.0
“Memory Organization” in this data
sheet for device-specific register and bit
information.

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 oscillator system
provides:

« External and internal oscillator options as clock
sources

* Anon-chip Phase-Locked Loop (PLL) to scale the
internal operating frequency to the required
system clock frequency

« Aninternal FRC oscillator that 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

« A Clock Control register (OSCCON)

» Nonvolatile Configuration bits for main oscillator
selection.

* Auxiliary PLL for ADC and PWM

A simplified diagram of the oscillator system is shown
in Figure 9-1.
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FIGURE 9-1: dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610
OSCILLATOR SYSTEM DIAGRAM
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Note 1: See Figure 9-2 for PLL details.
2: If the Oscillator is used with XT or HS modes, an external parallel resistor with the value of 1 MQ must be connected.
3: REFCLKO functionality is not available if the Primary Oscillator is used.
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9.1 CPU Clocking System

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices provide six
system clock options:

» Fast RC (FRC) Oscillator

* FRC Oscillator with PLL

* Primary (XT, HS, or EC) Oscillator
» Primary Oscillator with PLL

» Low-Power RC (LPRC) Oscillator
* FRC Oscillator with Postscaler

« Secondary (LP) Oscillator

9.1.1 SYSTEM CLOCK SOURCES

The Fast RC (FRC) internal oscillator runs at a nominal
frequency of 7.37 MHz. User software can tune the
FRC frequency. User software can optionally specify a
factor (ranging from 1:2 to 1:256) by which the FRC
clock frequency is divided. This factor is selected using
the FRCDIV<2:0> (CLKDIV<10:8>) bits.

The primary oscillator can use one of the following as
its clock source:

e XT (Crystal): Crystals and ceramic resonators in
the range of 3 MHz to 10 MHz. The crystal is
connected to the OSC1 and OSC2 pins.

* HS (High-Speed Crystal): Crystals in the range of
10 MHz to 40 MHz. The crystal is connected to
the OSC1 and OSC2 pins.

» EC (External Clock): The external clock signal is
directly applied to the OSC1 pin.

The secondary (LP) oscillator is designed for low power
and uses a 32.768 kHz crystal or ceramic resonator.
The LP oscillator uses the SOSCI and SOSCO pins.

The LPRC internal osclllator runs at a nominal
frequency of 32.768 kHz. It is also used as a reference
clock by the Watchdog Timer (WDT) and Fail-Safe
Clock Monitor (FSCM).

The clock signals generated by the FRC and primary
oscillators can be optionally applied to an on-chip
Phase-Locked Loop (PLL) to provide a wide range of
output frequencies for device operation. PLL
configuration is described in Section 9.1.3 “PLL
Configuration”.

The FRC frequency depends on the FRC accuracy
(see Table 27-20) and the value of the FRC Oscillator
Tuning register (see Register 9-4).

9.1.2 SYSTEM CLOCK SELECTION

The oscillator source used at a device Power-on Reset
event is selected using Configuration bit settings. The
oscillator Configuration bit settings are located in the
Configuration registers in the program memory. (Refer
to Section 24.1 “Configuration Bits” for further
details.) The Initial Oscillator Selection Configuration
bits, FNOSC<2:0> (FOSCSEL<2:0>), and the Primary
Oscillator Mode Select Configuration bits,
POSCMD<1:0> (FOSC<1:0>), select the oscillator
source that is used at a Power-on Reset. The FRC
primary oscillator is the default (unprogrammed)
selection.

The Configuration bits allow users to choose among
12 different clock modes, shown in Table 9-1.

The output of the oscillator (or the output of the PLL if
a PLL mode has been selected), Fosc, is divided by 2
to generate the device instruction clock (Fcy) and the
peripheral clock time base (Fp). Fcy defines the
operating speed of the device and speeds up to 40
MHz are supported by the dsPIC33FJ32GS406/606/
608/610 and  dsPIC33FJ64GS406/606/608/610
architecture.

Instruction execution speed or device operating
frequency, Fcy, is given by Equation 9-1.

EQUATION 9-1: DEVICE OPERATING
FREQUENCY

Fcy = Fosc/2
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TABLE 9-1: CONFIGURATION BIT VALUES FOR CLOCK SELECTION

Oscillator Mode Oscillator Source | POSCMD<1:0>| FNOSC<2:0> Note
Fast RC Oscillator with Divide-by-N (FRCDIVN) Internal XX 111 1,2
Fast RC Oscillator with Divide-by-16 (FRCDIV16) Internal XX 110 1
Low-Power RC Oscillator (LPRC) Internal XX 101 1
Secondary Oscillator (SOSC) Secondary XX 100 —
Primary Oscillator (HS) with PLL (HSPLL) Primary 10 011 —
Primary Oscillator (XT) with PLL (XTPLL) Primary 01 011 —
Primary Oscillator (EC) with PLL (ECPLL) Primary 00 011 1
Primary Oscillator (HS) Primary 10 010 —
Primary Oscillator (XT) Primary 01 010 —
Primary Oscillator (EC) Primary 00 010 1
Fast RC Oscillator with PLL (FRCPLL) Internal XX 001 1
Fast RC Oscillator (FRC) Internal XX 000 1

Note 1: OSC2 pin function is determined by the OSCIOFNC Configuration bit.
2: This is the default oscillator mode for an unprogrammed (erased) device.

9.1.3 PLL CONFIGURATION

The primary oscillator and internal FRC oscillator can
optionally use an on-chip PLL to obtain higher speeds
of operation. The PLL provides significant flexibility in
selecting the device operating speed. A block diagram
of the PLL is shown in Figure 9-2.

The output of the primary oscillator or FRC, denoted as
‘FIN’, is divided down by a prescale factor (N1) of 2, 3,
.. or 33 before being provided to the PLL's Voltage
Controlled Oscillator (VCO). The input to the VCO must
be selected in the range of 0.8 MHz to 8 MHz. The
prescale factor ‘N1’ is selected using the
PLLPRE<4:0> bits (CLKDIV<4:0>).

The PLL Feedback Divisor, selected using the
PLLDIV<8:0> bits (PLLFBD<8:0>), provides a factor, ‘M’,
by which the input to the VCO is multiplied. This factor
must be selected such that the resulting VCO output
frequency is in the range of 100 MHz to 200 MHz.

The VCO output is further divided by a postscale factor,
‘N2’. This factor is selected using the PLLPOST<1:0>
bits (CLKDIV<7:6>). ‘N2’ can be either 2, 4 or 8, and
must be selected such that the PLL output frequency
(Fosc) is in the range of 12.5 MHz to 80 MHz, which
generates device operating speeds of 6.25-40 MIPS.

For a primary oscillator or FRC oscillator, output ‘FIN’,
the PLL output ‘FOscC’ is given by Equation 9-2.

EQUATION 9-2:

Fosc CALCULATION

M
—_— *
Fosc = FIN (Nl*NZ)

For example, suppose a 10 MHz crystal is being used
with the selected oscillator mode of XT with PLL (see
Equation 9-3).

If PLLPRE<4:0> = 0, then N1 = 2. This yields a
VCO input of 10/2 = 5 MHz, which is within the

acceptable range of

0.8-8 MHz.

If PLLDIV<8:0> = Ox1E, then M = 32. This yields a
VCO output of 5 x 32 = 160 MHz, which is within
the 100-200 MHz ranged needed.
If PLLPOST<1:0> = 0, then N2 = 2. This provides
a Fosc of 160/2 = 80 MHz. The resultant device
operating speed is 80/2 = 40 MIPS.

EQUATION 9-3:

EXAMPLE

XT WITH PLL MODE

10000000 * 32

Fosc 1
Fcy = = —(
2 2

2*2

): 40 MIPS
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FIGURE 9-2: dsPIC33FJ32GS406/606/608/610 and dsPIC33FJ64GS406/606/608/610 PLL

BLOCK DIAGRAM

Here®

0.8-8.0 MHz

Fvco

100-200 MHz
Here®

Source (Crystal, External Clock
or Internal RC) >

PLLPRE

VCO

PLLPOST

N1
Divide by
2-33

!

PLLDIV

Note 1: This frequency range must be satisfied at all times.

N2
Divide by
2,4,8

M
Divide by
2-513

12.5-80 MHz
Here®

Fosc

9.2 Auxiliary Clock Generation

The auxiliary clock generation is used for a peripherals
that need to operate at a frequency unrelated to the
system clock such as a PWM or ADC.

Note:  To achieve 1.04 ns PWM resolution, the
auxiliary clock must be set up for 120 MHz.

The primary oscillator and internal FRC oscillator
sources can be used with an auxiliary PLL to obtain the
auxiliary clock. The auxiliary PLL has a fixed 16x
multiplication factor.

Note: If the primary PLL is used as a source for
the auxiliary clock, then the primary PLL
should be configured up to a maximum

operation of 30 MIPS or less.

9.3 Reference Clock Generation

The reference clock output logic provides the user with
the ability to output a clock signal based on the system
clock or the crystal oscillator on a device pin. The user
application can specify a wide range of clock scaling
prior to outputting the reference clock.

© 2010 Microchip Technology Inc. Prelimi nary
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REGISTER 9-1: OSCCON: OSCILLATOR CONTROL REGISTER®

u-0 R-y R-y R-y u-0 R/W-y R/W-y R/W-y
— COSC<2:0> — ] NOSC<2:0>?@
bit 15 bit 8
R/W-0 uU-0 R-0 uU-0 R/C-0 uU-0 uU-0 R/W-0
CLKLOCK — LOCK — CF — — OSWEN
bit 7 bit 0
Legend: y = Value set from Configuration bits on POR
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 COSC<2:0>: Current Oscillator Selection bits (read-only)

000 = Fast RC oscillator (FRC)
001 = Fast RC oscillator (FRC) with PLL
010 = Primary oscillator (XT, HS, EC)
011 = Primary oscillator (XT, HS, EC) with PLL
100 = Secondary oscillator (SOSC)
101 = Low-Power RC oscillator (LPRC)
110 = Fast RC oscillator (FRC) with divide-by-16
111 = Fast RC oscillator (FRC) with divide-by-n
bit 11 Unimplemented: Read as ‘0’
bit 10-8 NOSC<2:0>: New Oscillator Selection bits(®)

000 = Fast RC oscillator (FRC)
001 = Fast RC oscillator (FRC) with PLL
010 = Primary oscillator (XT, HS, EC)
011 = Primary oscillator (XT, HS, EC) with PLL
100 = Secondary oscillator (SOSC)
101 = Low-Power RC oscillator (LPRC)
110 = Fast RC oscillator (FRC) with divide-by-16
111 = Fast RC oscillator (FRC) with divide-by-n
bit 7 CLKLOCK: Clock Lock Enable bit
If clock switching is enabled and FSCM is disabled, (FOSC<FCKSM> = 0b01):
1 = Clock switching is disabled, system clock source is locked
0 = Clock switching is enabled, system clock source can be modified by clock switching
bit 6 Unimplemented: Read as ‘0’
bit 5 LOCK: PLL Lock Status bit (read-only)
1 = Indicates that PLL is in lock, or PLL start-up timer is satisfied
0 = Indicates that PLL is out of lock, start-up timer is in progress or PLL is disabled
bit 4 Unimplemented: Read as ‘0’
bit 3 CF: Clock Fail Detect bit (read/clear by application)
1 = FSCM has detected clock failure
0 = FSCM has not detected clock failure
bit 2-1 Unimplemented: Read as ‘0’
bit 0 OSWEN: Oscillator Switch Enable bit
1 = Request oscillator switch to selection specified by NOSC<2:0> bits
0 = Oscillator switch is complete

Note 1: Writes to this register require an unlock sequence. Refer to Section 42. “Oscillator (Part IV)” (DS70307)
in the “dsPIC33F Family Reference Manual” (available from the Microchip web site) for details.

2: Direct clock switches between any primary oscillator mode with PLL and FRCPLL mode are not permitted.
This applies to clock switches in either direction. In these instances, the application must switch to FRC mode
as a transition clock source between the two PLL modes.
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REGISTER 9-2: CLKDIV: CLOCK DIVISOR REGISTER

R/W-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
ROI DOZE<2:0> DOZEN® FRCDIV<2:0>

bit 15 bit 8

R/W-0 R/W-1 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PLLPOST<1:0> — PLLPRE<4:.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 ROI: Recover on Interrupt bit

1 = Interrupts will clear the DOZEN bit and the processor clock/peripheral clock ratio is setto 1:1
0 = Interrupts have no effect on the DOZEN bit

bit 14-12 DOZE<2:0>: Processor Clock Reduction Select bits

000 = Fcy/1

001 = Fcy/2

010 = Fcy/4

011 = Fcv/8 (default)
100 = Fcy/16

101 = Fcy/32

110 = Fcy/64

111 = Fcy/128

bit 11 DOZEN: Doze Mode Enable bit!)

1 = DOZE<2:0> field specifies the ratio between the peripheral clocks and the processor clocks

0 = Processor clock/peripheral clock ratio forced to 1:1
bit 10-8 FRCDIV<2:0>: Internal Fast RC Oscillator Postscaler bits

000 = FRC divide by 1 (default)

001 = FRC divide by 2

010 = FRC divide by 4

011 = FRC divide by 8

100 = FRC divide by 16

101 = FRC divide by 32

110 = FRC divide by 64

111 = FRC divide by 256

bit 7-6 PLLPOST<1:0>: PLL VCO Output Divider Select bits (also denoted as ‘N2’, PLL postscaler)

00 = Output/2
01 = Output/4 (default)
10 = Reserved

11 = Qutput/8
bit 5 Unimplemented: Read as ‘0’
bit 4-0 PLLPRE<4:0>: PLL Phase Detector Input Divider bits (also denoted as ‘N1’, PLL prescaler)

00000 = Input/2 (default)
00001 = Input/3

11111 = Input/33

Note 1: This bit is cleared when the ROI bit is set and an interrupt occurs.
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REGISTER 9-3: PLLFBD: PLL FEEDBACK DIVISOR REGISTER

uU-0 uU-0 uU-0 U-0 uU-0 uU-0 uU-0 R/W-0
— — — — — — — PLLDIV<8>
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
PLLDIV<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 15-9 Unimplemented: Read as ‘0’
bit 8-0 PLLDIV<8:0>: PLL Feedback Divisor bits (also denoted as ‘M’, PLL multiplier)

000000000 =2
000000001 =3
000000010 =4

000110000 = 50 (default)

111111111 =513
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REGISTER 9-4: OSCTUN: OSCILLATOR TUNING REGISTER

uU-0 U-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — TUN<5:0>(D)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15-6 Unimplemented: Read as ‘0’
bit 5-0 TUN<5:0>: FRC Oscillator Tuning bits®)

011111 = Center frequency + 11.625% (8.23 MHz)
011110 = Center frequency + 11.25% (8.20 MHz)

000001 = Center frequency + 0.375% (7.40 MHz)
000000 = Center frequency (7.37 MHz nominal)
111111 = Center frequency -0.375% (7.345 MHz)

100001 = Center frequency -11.625% (6.52 MHz)
100000 = Center frequency -12% (6.49 MHz)

Note 1: OSCTUN functionality has been provided to help customers compensate for temperature effects on the
FRC frequency over a wide range of temperatures. The tuning step size is an approximation and is neither
characterized nor tested.
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REGISTER 9-5: ACLKCON: AUXILIARY CLOCK DIVISOR CONTROL REGISTER
R/W-0 R-0 R/W-1 U-0 u-0 R/W-1 R/W-1 R/W-1
ENAPLL APLLCK SELACLK — — APSTSCLR<2:0>
bit 15 bit 0
R/W-0 R/W-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
ASRCSEL FRCSEL — — — — — —
bit 7
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 ENAPLL: Auxiliary PLL Enable bit
1 =APLL is enabled
0 = APLL is disabled
bit 14 APLLCK: APLL Locked Status bhit (read-only)
1 = Indicates that auxiliary PLL is in lock
0 = Indicates that auxiliary PLL is not in lock
bit 13 SELACLK: Select Auxiliary Clock Source for Auxiliary Clock Divider bit
1 = Auxiliary Oscillators provides the source clock for auxiliary clock divider
0 = Primary PLL (Fvco) provides the source clock for auxiliary clock divider
bit 12-11 Unimplemented: Read as ‘0’
bit 10-8 APSTSCLR<2:0>: Auxiliary Clock Output Divider bits
111 = Divided by 1
110 = Divided by 2
101 = Divided by 4
100 = Divided by 8
011 = Divided by 16
010 = Divided by 32
001 = Divided by 64
000 = Divided by 256
bit 7 ASRCSEL: Select Reference Clock Source for Auxiliary Clock bit
1 = Primary oscillator is the clock source
0 = No clock input is selected
bit 6 FRCSEL: Select Reference Clock Source for Auxiliary PLL bit
1 = Select FRC clock for auxiliary PLL
0 = Input clock source is determined by ASRCSEL bit setting
bit 5-0 Unimplemented: Read as ‘0’
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REGISTER 9-6: REFOCON: REFERENCE OSCILLATOR CONTROL REGISTER

R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ROON — ROSSLP ROSEL RODIV<3:0>®
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 ROON: Reference Oscillator Output Enable bit

1 = Reference oscillator output enabled on REFCLKO pin
0 = Reference oscillator output disabled

bit 14 Unimplemented: Read as ‘0’
bit 13 ROSSLP: Reference Oscillator Run in Sleep bit

1 = Reference oscillator output continues to run in Sleep
0 = Reference oscillator output is disabled in Sleep

bit 12 ROSEL: Reference Oscillator Source Select bit

1 = Oscillator crystal used as the reference clock
0 = System clock used as the reference clock
bit 11-8 RODIV<3:0>: Reference Oscillator Divider bits™")
1111 = Reference clock divided by 32,768
1110 = Reference clock divided by 16,384
1101 = Reference clock divided by 8,192
1100 = Reference clock divided by 4,096
1011 = Reference clock divided by 2,048
1010 = Reference clock divided by 1,024
1001 = Reference clock divided by 512
1000 = Reference clock divided by 256
0111 = Reference clock divided by 128
0110 = Reference clock divided by 64
0101 = Reference clock divided by 32
0100 = Reference clock divided by 16
0011 = Reference clock divided by 8
0010 = Reference clock divided by 4
0001 = Reference clock divided by 2
0000 = Reference clock

bit 7-0 Unimplemented: Read as ‘0’

Note 1: The reference oscillator output must be disabled (ROON = 0) before writing to these bits.
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9.4 Clock Switching Operation

Applications are free to switch among any of the four
clock sources (primary, LP, FRC and LPRC) under
software control at any time. To limit the possible side
effects of this flexibility, dsPIC33FJ32GS406/606/608/
610 and dsPIC33FJ64GS406/606/608/610 devices
have a safeguard lock built into the switch process.

Note: Primary oscillator mode has three different
submodes (XT, HS and EC), which are
determined by the POSCMD<1:0>
Configuration bits. While an application
can switch to and from primary oscillator
mode in software, it cannot switch among
the different primary submodes without
reprogramming the device.

9.4.1 ENABLING CLOCK SWITCHING

To enable clock switching, the FCKSM1 Configuration
bit in the Configuration register must be programmed to
‘0’. (Refer to Section 24.1 “Configuration Bits” for
further details.) If the FCKSM1 Configuration bit is
unprogrammed (‘1’), the clock switching function and
Fail-Safe Clock Monitor function are disabled. This is
the default setting.

The NOSC control bits (OSCCON<10:8>) do not
control the clock selection when clock switching is
disabled. However, the COSC bits (OSCCON<14:12>)
reflect the clock source selected by the FNOSC
Configuration bits.

The OSWEN control bit (OSCCON<0>) has no effect
when clock switching is disabled. It is held at ‘0’ at all
times.

9.4.2 OSCILLATOR SWITCHING SEQUENCE

To perform a clock switch, the following basic
sequence is required:

1. If desired, read the COSsC bits
(OSCCON<14:12>) to determine the current
oscillator source.

2. Perform the unlock sequence to allow a write to
the OSCCON register high byte.

3. Write the appropriate value to the NOSC control
bits (OSCCON<10:8>) for the new oscillator
source.

4. Perform the unlock sequence to allow a write to
the OSCCON register low byte.

5. Setthe OSWEN bit (OSCCON<0>) to initiate the
oscillator switch.

Once the basic sequence is completed, the system
clock hardware responds automatically as follows:

1. The clock switching hardware compares the
COSC Status bits with the new value of the
NOSC control bits. If they are the same, the
clock switch is a redundant operation. In this
case, the OSWEN bit is cleared automatically

and the clock switch is aborted.

2. If a valid clock switch has been initiated, the
LOCK (OSCCON<5>) and the CF
(OSCCON<3>) Status bits are cleared.

3. The new oscillator is turned on by the hardware
if it is not currently running. If a crystal oscillator
must be turned on, the hardware waits until the
Oscillator Start-up Timer (OST) expires. If the
new source is using the PLL, the hardware waits
until a PLL lock is detected (LOCK = 1).

4. The hardware waits for 10 clock cycles from the
new clock source and then performs the clock
switch.

5. The hardware clears the OSWEN bit to indicate a
successful clock transition. In addition, the NOSC
bit values are transferred to the COSC Status bits.

6. The old clock source is turned off at this time,
with the exception of LPRC (if WDT or FSCM
are enabled) or LP (if LPOSCEN remains set).

Note 1: The processor continues to execute code
throughout the clock switching sequence.
Timing-sensitive code should not be
executed during this time.

2: Direct clock switches between any primary
oscillator mode with PLL and FRCPLL
mode are not permitted. This applies to
clock switches in either direction. In these
instances, the application must switch to
FRC mode as a transition clock source
between the two PLL modes.

3: Refer to Section 42. “Oscillator (Part
IV)” (DS70307) in the “dsPIC33F Family

Reference Manual” for details.

9.5 Fail-Safe Clock Monitor (FSCM)

The Fail-Safe Clock Monitor (FSCM) allows the device
to continue to operate even in the event of an oscillator
failure. The FSCM function is enabled by programming.
If the FSCM function is enabled, the LPRC internal
oscillator runs at all times (except during Sleep mode)
and is not subject to control by the Watchdog Timer.

In the event of an oscillator failure, the FSCM
generates a clock failure trap event and switches the
system clock over to the FRC oscillator. Then, the
application program can either attempt to restart the
oscillator or execute a controlled shutdown. The trap
can be treated as a warm Reset by simply loading the
Reset address into the oscillator fail trap vector.

If the PLL multiplier is used to scale the system clock,
the internal FRC is also multiplied by the same factor
on clock failure. Essentially, the device switches to
FRC with PLL on a clock failure.
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10.0 POWER-SAVING FEATURES

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 9. “Watchdog
Timer and Power-Saving Modes”
(DS70196) in the “dsPIC33F/PIC24H
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com).

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

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices provide the
ability to manage power consumption by selectively man-
aging clocking to the CPU and the peripherals. In general,
a lower clock frequency and a reduction in the number of
circuits being clocked constitutes lower consumed power.
dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices can manage
power consumption in four different ways:

» Clock Frequency

« Instruction-Based Sleep and Idle modes
 Software-Controlled Doze mode
 Selective Peripheral Control in Software

Combinations of these methods can be used to
selectively tailor an application’s power consumption
while still maintaining critical application features, such
as timing-sensitive communications.

10.1 Clock Frequency and Clock
Switching

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices allow a
wide range of clock frequencies to be selected under
application control. If the system clock configuration is
not locked, users can choose low-power or high-
precision oscillators by simply changing the NOSC bits
(OSCCON<10:8>). The process of changing a system
clock during operation, as well as limitations to the
process, are discussed in more detail in Section 9.0
“Oscillator Configuration”.

EXAMPLE 10-1:

PWRSAV INSTRUCTION SYNTAX

10.2 Instruction-Based Power-Saving
Modes

The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices have two spe-
cial power-saving modes that are entered through the
execution of a special PWRSAV instruction. Sleep mode
stops clock operation and halts all code execution. Idle
mode halts the CPU and code execution, but allows
peripheral modules to continue operation. The assem-
bler syntax of the PWRSAV instruction is shown in
Example 10-1.

Note: SLEEP MODE and |DLE MODE are
constants defined in the assembler
include file for the selected device.

Sleep and Idle modes can be exited as a result of an
enabled interrupt, WDT time-out or a device Reset. When
the device exits these modes, it is said to wake-up.

10.2.1 SLEEP MODE
The following occur in Sleep mode:

* The system clock source is shut down. If an
on-chip oscillator is used, it is turned off.

« The device current consumption is reduced to a
minimum, provided that no 1/O pin is sourcing
current.

» The Fail-Safe Clock Monitor does not operate,
since the system clock source is disabled.

» The LPRC clock continues to run in Sleep mode if
the WDT is enabled.

« The WDT, if enabled, is automatically cleared
prior to entering Sleep mode.

» Some device features or peripherals may continue
to operate. This includes the items such as the
input change notification on the 1/O ports or
peripherals that use an external clock input.

 Any peripheral that requires the system clock
source for its operation is disabled.

The device will wake-up from Sleep mode on any of
these events:

* Any interrupt source that is individually enabled
» Any form of device Reset
* AWDT time-out

On wake-up from Sleep mode, the processor restarts
with the same clock source that was active when Sleep
mode was entered.

PWRSAV  #SLEEP_MODE
PWRSAV  #| DLE_MODE

Put the device into SLEEP node
Put the device into | DLE node
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10.2.2 IDLE MODE
The following occur in Idle mode:

» The CPU stops executing instructions.
e The WDT is automatically cleared.

» The system clock source remains active. By
default, all peripheral modules continue to operate
normally from the system clock source, but can
also be selectively disabled (see Section 10.5
“Peripheral Module Disable”).

» |fthe WDT or FSCM is enabled, the LPRC also
remains active.

The device will wake-up from Idle mode on any of these
events:

* Any interrupt that is individually enabled
* Any device Reset
* AWDT time-out

On wake-up from Idle mode, the clock is reapplied to
the CPU and instruction execution will begin (2-4 clock
cycles later), starting with the instruction following the
PWRSAV instruction, or the first instruction in the ISR.

10.2.3 INTERRUPTS COINCIDENT WITH
POWER SAVE INSTRUCTIONS

Any interrupt that coincides with the execution of a
PWRSAV instruction is held off until entry into Sleep or
Idle mode has completed. The device then wakes up
from Sleep or Idle mode.

10.3 Doze Mode

The preferred strategies for reducing power
consumption are changing clock speed and invoking
one of the power-saving modes. In some
circumstances, this may not be practical. For example,
it may be necessary for an application to maintain
uninterrupted synchronous communication, even while
it is doing nothing else. Reducing system clock speed
can introduce communication errors, while using a
power-saving mode can stop communications
completely.

Doze mode is a simple and effective alternative method
to reduce power consumption while the device is still
executing code. In this mode, the system clock
continues to operate from the same source and at the
same speed. Peripheral modules continue to be
clocked at the same speed, while the CPU clock speed
is reduced. Synchronization between the two clock
domains is maintained, allowing the peripherals to
access the SFRs while the CPU executes code at a
slower rate.

Doze mode is enabled by setting the DOZEN bit
(CLKDIV<11>). The ratio between peripheral and core
clock speed is determined by the DOZE<2:0> bits
(CLKDIV<14:12>). There are eight possible
configurations, from 1:1 to 1:128, with 1:1 being the
default setting.

Programs can use Doze mode to selectively reduce
power consumption in event-driven applications. This
allows clock-sensitive functions, such as synchronous
communications, to continue without interruption while
the CPU idles, waiting for something to invoke an
interrupt routine. An automatic return to full-speed CPU
operation on interrupts can be enabled by setting the
ROI bit (CLKDIV<15>). By default, interrupt events
have no effect on Doze mode operation.

For example, suppose the device is operating at
20 MIPS and the CAN module has been configured for
500 kbps based on this device operating speed. If the
device is placed in Doze mode with a clock frequency
ratio of 1:4, the CAN module continues to communicate
at the required bit rate of 500 kbps, but the CPU now
starts executing instructions at a frequency of 5 MIPS.

10.4 PWM Power-Saving Features

Typically, many applications need either a high
resolution duty cycle or phase offset (for fixed
frequency operation) or a high resolution PWM period
for variable frequency modes of operation (such as
Resonant mode). Very few applications require both
high resolution modes simultaneously.

The HRPDIS and the HRDDIS bits in the AUXCONx
registers permit the user to disable the circuitry associ-
ated with the high resolution duty cycle and PWM
period to reduce the operating current of the device.

If the HRDDIS bit is set, the circuitry associated with
the high resolution duty cycle, phase offset, and dead
time for the respective PWM generator is disabled. If
the HRPDIS bit is set, the circuitry associated with the
high resolution PWM period for the respective PWM
generator is disabled.

When the HRPDIS bit is set, the smallest unit of
measure for the PWM period is 8.32 ns.

If the HRDDIS bit is set, the smallest unit of measure
for the PWM duty cycle, phase offset and dead time is
8.32 ns.
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10.5 Peripheral Module Disable

The Peripheral Module Disable (PMD) registers
provide a method to disable a peripheral module by
stopping all clock sources supplied to that module.
When a peripheral is disabled using the appropriate
PMD control bit, the peripheral is in a minimum power
consumption state. The control and STATUS registers
associated with the peripheral are also disabled, so
writes to those registers will have no effect and read
values will be invalid.

A peripheral module is enabled only if both the
associated bit in the PMD register is cleared and the
peripheral is supported by the specific dsPIC® DSC
variant. If the peripheral is present in the device, it is
enabled in the PMD register by default.

Note: If a PMD bit is set, the corresponding
module is disabled after a delay of one
instruction cycle. Similarly, if a PMD bit is
cleared, the corresponding module is
enabled after a delay of one instruction
cycle (assuming the module control regis-
ters are already configured to enable

module operation).

© 2010 Microchip Technology Inc. Prelimi nary

DS70591C-page 201



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

REGISTER 10-1:

PMD1: PERIPHERAL MODULE DISABLE CONTROL REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0
T5MD T4MD T3MD T2MD T1MD | QEILMD \ PWMMD® =
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0
12C1MD Uz2mMbD UiMD SPI2MD SPILMD — C1MD ADCMD
bit 7 bit 0
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

U = Unimplemented bit, read as ‘0’

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

bit 15 T5MD: Timer5 Module Disable bit

1 = Timer5 module is disabled
0 = Timer5 module is enabled
T4AMD: Timer4 Module Disable bit
1 = Timer4 module is disabled
0 = Timer4 module is enabled
T3MD: Timer3 Module Disable bit

1 = Timer3 module is disabled
0 = Timer3 module is enabled

T2MD: Timer2 Module Disable bit
1 = Timer2 module is disabled
0 = Timer2 module is enabled
T1MD: Timerl Module Disable bit
1 = Timerl module is disabled
0 = Timerl module is enabled
QEI1IMD: QEI1 Module Disable bit

1 = QEI1 module is disabled
0 = QEI1 module is enabled

PWMMD: PWM Module Disable bit(?)
1 = PWM module is disabled

0 = PWM module is enabled
Unimplemented: Read as ‘0’
12C1MD: 12C1 Module Disable bit

1 =12C1 module is disabled
0 =12C1 module is enabled

U2MD: UART2 Module Disable bit

1 = UART2 module is disabled
0 = UART2 module is enabled

U1MD: UART1 Module Disable bit

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

SPI2MD: SPI2 Module Disable bit

1 = SPI2 module is disabled
0 = SPI2 module is enabled

bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8
bit 7

bit 6

bit 5

bit 4

Note 1: Once the PWM module is re-enabled (PWMMD is set to ‘1" and then set to ‘0’), all PWM registers must be
reinitialized.
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REGISTER 10-1: PMD1: PERIPHERAL MODULE DISABLE CONTROL REGISTER 1 (CONTINUED)

bit 3 SPI1MD: SPI1 Module Disable bit

1 = SPI1 module is disabled
0 = SPI1 module is enabled

bit 2 Unimplemented: Read as ‘0’

bit 1 C1MD: ECAN1 Module Disable bit
1 = ECAN1 module is disabled
0 = ECAN1 module is enabled

bit 0 ADCMD: ADC Module Disable bit

1 = ADC module is disabled
0 = ADC module is enabled

Note 1. Once the PWM module is re-enabled (PWMMD is set to ‘1" and then set to ‘0’), all PWM registers must be
reinitialized.
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REGISTER 10-2:

PMD2: PERIPHERAL MODULE DISABLE CONTROL REGISTER 2

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

— — — — ICAMD IC3MD IC2MD IC1MD
bit 15 bit 8

U-0 u-0 U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0

— — — — OC4MD OC3MD oCc2mD OC1MD
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 15-12
bit 11

bit 19

bit 9

bit 8

bit 7-4
bit 3

bit 2

bit 1

bit 0

Unimplemented: Read as ‘0’
IC4AMD: Input Capture 4 Module Disable bit

1 = Input Capture 4 module is disabled
0 = Input Capture 4 module is enabled

IC3MD: Input Capture 3 Module Disable bit
1 = Input Capture 3 module is disabled
0 = Input Capture 3 module is enabled
IC2MD: Input Capture 2 Module Disable bit
1 = Input Capture 2 module is disabled
0 = Input Capture 2 module is enabled
IC1MD: Input Capture 1 Module Disable bit

1 = Input Capture 1 module is disabled
0 = Input Capture 1 module is enabled

Unimplemented: Read as ‘0’

OCA4MD: Output Compare 4 Module Disable bit
1 = Output Compare 4 module is disabled

0 = Output Compare 4 module is enabled
OC3MD: Output Compare 3 Module Disable bit

1 = Output Compare 3 module is disabled
0 = Output Compare 3 module is enabled

OC2MD: Output Compare 2 Module Disable bit
1 = Output Compare 2 module is disabled
0 = Output Compare 2 module is enabled
OC1MD: Output Compare 1 Module Disable bit

1 = Output Compare 1 module is disabled
0 = Output Compare 1 module is enabled
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REGISTER 10-3:

PMD3: PERIPHERAL MODULE DISABLE CONTROL REGISTER 3

R = Readable bit
-n = Value at POR

U-0 U-0 u-0 U-0 U-0 RIW-0 U-0 U-0
— — — — — CMPMD — —
bit 15 bit 8
U-0 U-0 R/W-0 U-0 U-0 uU-0 R/W-0 U-0
= — | Qeemp | — = = 12C2MD =
bit 7 bit 0
Legend:

W = Writable bit
‘1’ = Bit is set

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

X = Bit is unknown

bit 15-11
bit 10

bit 9-6
bit 5

bit 4-2
bit 1

bit 0

REGISTER 10-4:

Unimplemented: Read as ‘0’
CMPMD: Analog Comparator Module Disable bit

1 = Analog Comparator module is disabled
0 = Analog Comparator module is enabled

Unimplemented: Read as ‘0’
QEI2MD: QEI2 Module Disable bit

1 = QEI2 module is disabled
0 = QEI2 module is enabled

Unimplemented: Read as ‘0’
12C2MD: 12C2 Module Disable bit

1 =12C2 module is disabled
0 =12C2 module is enabled

Unimplemented: Read as ‘0’

PMD4: PERIPHERAL MODULE DISABLE CONTROL REGISTER 4

uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 R/W-0 uU-0 uU-0 uU-0
— — = = REFOMD — = =
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 15-4
bit 3

bit 2-0

Unimplemented: Read as ‘0’
REFOMD: Reference Clock Generator Module Disable bit

1 = Reference clock generator module is disabled
0 = Reference clock generator module is enabled

Unimplemented: Read as ‘0’
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REGISTER 10-5:

PMD6: PERIPHERAL MODULE DISABLE CONTROL REGISTER 6

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PWM8MD PWM7MD PWM6MD PWM5MD PWM4MD PWM3MD PWM2MD PWM1MD
bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0 uU-0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bitis cleared X = Bit is unknown
bit 15 PWM8MD: PWM Generator 8 Module Disable bit
1 = PWM Generator 8 module is disabled
0 = PWM Generator 8 module is enabled
bit 14 PWM7MD: PWM Generator 7 Module Disable bit
1 = PWM Generator 7 module is disabled
0 = PWM Generator 7 module is enabled
bit 13 PWM6MD: PWM Generator 6 Module Disable bit
1 = PWM Generator 6 module is disabled
0 = PWM Generator 6 module is enabled
bit 12 PWM5MD: PWM Generator 5 Module Disable bit
1 = PWM Generator 5 module is disabled
0 = PWM Generator 5 module is enabled
bit 11 PWM4MD: PWM Generator 4 Module Disable bit
1 = PWM Generator 4 module is disabled
0 = PWM Generator 4 module is enabled
bit 10 PWM3MD: PWM Generator 3 Module Disable bit
1 = PWM Generator 3 module is disabled
0 = PWM Generator 3 module is enabled
bit 9 PWM2MD: PWM Generator 2 Module Disable bit
1 = PWM Generator 2 module is disabled
0 = PWM Generator 2 module is enabled
bit 8 PWM1MD: PWM Generator 1 Module Disable bit
1 = PWM Generator 1 module is disabled
0 = PWM Generator 1 module is enabled
bit 7-0 Unimplemented: Read as ‘0’
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REGISTER 10-6: PMD7: PERIPHERAL MODULE DISABLE CONTROL REGISTER 7

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

— — — — CMP4MD CMP3MD CMP2MD CMP1MD
bit 15 bit 8

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

— — — — — — — PWMOMD
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 CMP4MD: Analog Comparator 4 Module Disable bit
1 = Analog Comparator 4 module is disabled
0 = Analog Comparator 4 module is enabled

bit 10 CMP3MD: Analog Comparator 3 Module Disable bit
1 = Analog Comparator 3 module is disabled
0 = Analog Comparator 3 module is enabled

bit 9 CMP2MD: Analog Comparator 2 Module Disable bit

1 = Analog Comparator 2 module is disabled
0 = Analog Comparator 2 module is enabled

bit 8 CMP1MD: Analog Comparator 1 Module Disable bit

1 = Analog Comparator 1 module is disabled
0 = Analog Comparator 1 module is enabled

bit 7-1 Unimplemented: Read as ‘0’
bit 0 PWMOAMD: PWM Generator 9 Module Disable bit

1 = PWM Generator 9 module is disabled
0 = PWM Generator 9 module is enabled
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NOTES:
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11.0 1/O PORTS

Note 1. This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 10. “I/O Ports”
(DS70193) in the “dsPIC33F/PIC24H
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com).

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

information.

All of the device pins (except Vbb, Vss, MCLR and
OSC1/CLKI) are shared among the peripherals and the
parallel /O ports. All /O input ports feature Schmitt
Trigger inputs for improved noise immunity.

11.1  Parallel /O (PIO) Ports

Generally a parallel I/O port that shares a pin with a
peripheral is subservient to the peripheral. The
peripheral’s output buffer data and control signals are
provided to a pair of multiplexers. The multiplexers
select whether the peripheral or the associated port

FIGURE 11-1:

has ownership of the output data and control signals of
the 1/0 pin. The logic also prevents “loop through”, in
which a port’s digital output can drive the input of a
peripheral that shares the same pin. Figure 11-1 shows
how ports are shared with other peripherals and the
associated 1/0O pin to which they are connected.

When a peripheral is enabled and the peripheral is
actively driving an associated pin, the use of the pin as
a general purpose output pin is disabled. The 1/O pin
can be read, but the output driver for the parallel port bit
is disabled. If a peripheral is enabled, but the peripheral
is not actively driving a pin, that pin can be driven by a
port.

All port pins have three registers directly associated
with their operation as digital 1/0. The data direction
register (TRISx) determines whether the pin is an input
or an output. If the data direction bit is ‘1’, then the pin
is an input. All port pins are defined as inputs after a
Reset. Reads from the latch (LATx) read the latch.
Writes to the latch write the latch. Reads from the port
(PORTX) read the port pins, while writes to the port pins
write the latch.

Any bit and its associated data and control registers
that are not valid for a particular device will be
disabled. That means the corresponding LATx and
TRISX registers and the port pin will read as zeros.

When a pin is shared with another peripheral or
function that is defined as an input only, it is
nevertheless regarded as a dedicated port because
there is no other competing source of outputs.

BLOCK DIAGRAM OF A TYPICAL SHARED PORT STRUCTURE

Peripheral Module

Peripheral Input Data

Output Multiplexers

Peripheral Module Enable

Peripheral Output Enable

Peripheral Output Data

|Output Enable |
I

-
Read TRIS

CK™L
TRIS Latch

|
|
|
| wr RIS
|
|
|

+—D Q

| WR LAT +

WR PORT CK™L

Data Latch

| Read LAT |

Output Data

|
|
|
|
|

1/0 Pin

L - - - - — - -

Input Data

|
| Read PORT
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11.2 Open-Drain Configuration

In addition to the PORT, LAT and TRIS registers for
data control, some digital-only port pins can also be
individually configured for either digital or open-drain
output. This is controlled by the Open-Drain Control
register, ODCXx, associated with each port. Setting any
of the bits configures the corresponding pin to act as an
open-drain output.

The open-drain feature allows the generation of
outputs higher than VbD (for example, 5V) on any
desired 5V tolerant pins by using external pull-up
resistors. The maximum open-drain voltage allowed is
the same as the maximum VIH specification.

Refer to “Pin Diagrams” for the available pins and
their functionality.

11.3 Configuring Analog Port Pins

The ADPCFG and TRIS registers control the operation
of the Analog-to-Digital (A/D) port pins. The port pins
that are to function as analog inputs must have their
corresponding TRIS bit set (input). If the TRIS bit is
cleared (output), the digital output level (VoH or VoL)
will be converted.

The ADPCFG and ADPCFG2 registers have a default
value of 0x000; therefore, all pins that share ANXx
functions are analog (not digital) by default.

When the PORT register is read, all pins configured as
analog input channels will read as cleared (a low level).

Pins configured as digital inputs will not convert an
analog input. Analog levels on any pin defined as a
digital input (including the ANx pins) can cause the
input buffer to consume current that exceeds the
device specifications.

EQUATION 11-1: PORT WRITE/READ EXAMPLE

11.4 1/O Port Write/Read Timing

Oneinstruction cycleis required between a portdirection
change or port write operation and a read operation of
the same port. Typically, this instruction would be a NOP.
An example is shown in Example 11-1.

11.5 Input Change Notification

The input change notification function of the 1/O
ports allows the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610 devices to gen-
erate interrupt requests to the processor in response to
a Change-Of-State (COS) on selected input pins. This
feature can detect input Change-Of-States even in
Sleep mode, when the clocks are disabled. Depending
on the device pin count, up to 30 external signals (CNx
pin) can be selected (enabled) for generating an
interrupt request on a Change-Of-State.

Four control registers are associated with the CN
module. The CNEN1 and CNENZ2 registers contain the
interrupt enable control bits for each of the CN input
pins. Setting any of these bits enables a CN interrupt
for the corresponding pins.

Each CN pin also has a weak pull-up connected to it.
The pull-ups act as a current source connected to the
pin, and eliminate the need for external resistors when
the push button or keypad devices are connected. The
pull-ups are enabled separately using the CNPU1 and
CNPU2 registers, which contain the control bits for
each of the CN pins. Setting any of the control bits
enables the weak pull-ups for the corresponding pins.

Note:  Pull-ups on change notification pins
should always be disabled when the port

pin is configured as a digital output.

MOV OxFF0O, W
MOV W), TRI SBB
NOP ; Delay 1 cycle

BTSS PORTB, #13 ; Next Instruction

; Configure PORTB<15: 8> as inputs
; and PORTB<7: 0> as outputs
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12.0 TIMER1

Note 1. This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 11. “Timers”
(DS70205) in the “dsPIC33F/PIC24H
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com).

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

information.

The Timerl module is a 16-bit timer, which can serve
as a time counter for the Real-Time Clock (RTC), or
operate as a free-running interval timer/counter.

The Timerl module has the following unique features
over other timers:

» Can be operated from the low-power 32.767 kHz
crystal oscillator available on the device

» Can be operated in Asynchronous Counter mode
from an external clock source.

» The external clock input (T1CK) can optionally be
synchronized to the internal device clock and the
clock synchronization is performed after the
prescaler.

The unique features of Timerl allow it to be used for
Real-Time Clock (RTC) applications. A block diagram
of Timerl is shown in Figure 12-1.

The Timerl module can operate in one of the following
modes:

e Timer mode

» Gated Timer mode

» Synchronous Counter mode
» Asynchronous Counter mode

In Timer and Gated Timer modes, the input clock is
derived from the internal instruction cycle clock (Fcy).
In Synchronous and Asynchronous Counter modes,
the input clock is derived from the external clock input
at the T1CK pin.

The Timer modes are determined by the following bits:

« Timer Clock Source Control bit (TCS): TLCON<1>

» Timer Synchronization Control bit (TSYNC):
T1CON<2>

» Timer Gate Control bit (TGATE): TLCON<6>

The timer control bit settings for different operating
modes are given in the Table 12-1.

TABLE 12-1: TIMER MODE SETTINGS

Mode TCS TGATE TSYNC
Timer 0 0
Gated Timer 0 1
Synchronous 1 X
Counter
Asynchronous 1 X 0
Counter

FIGURE 12-1: 16-BIT TIMER1 MODULE BLOCK DIAGRAM
.| Gate Falling Edge
~]  Sync Detect
y elec Set T1IF Flag
>
\
FCY | prescaler } 10
(m)
ﬁ Reset| TGATE
> o0 P TVMRL |
TCKPS<1:0>
T1CK x1 Equal
& Prescaler Sync Comparator
o (/n) o
ﬁ TGATE ﬁ
TSYNC
TCKPS<1:0> TCS PR1
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REGISTER 12-1:

T1CON: TIMER1 CONTROL REGISTER

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

R/W-0 U-0 R/W-0 U-0 uU-0 uU-0 uU-0 U-0
TON — TSIDL — — — — —
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0 uU-0
— TGATE TCKPS<1:0> — TSYNC TCS —
bit 7 bit 0
Legend:

bit 15

bit 14
bit 13

bit 12-7
bit 6

bit 5-4

bit 3
bit 2

bit 1

bit 0

TON: Timerl On bit

1 = Starts 16-bit Timerl

0 = Stops 16-bit Timerl

Unimplemented: Read as ‘0’

TSIDL: Stop in Idle Mode bit

1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode
Unimplemented: Read as ‘0’

TGATE: Timerl Gated Time Accumulation Enable bit
When T1CS = 1:

This bit is ignored.

When T1CS = o0:

1 = Gated time accumulation enabled

0 = Gated time accumulation disabled

TCKPS<1:0> Timerl Input Clock Prescale Select bits

11 =1:256
10 =1:64
01 =1:8
00 =1:1

Unimplemented: Read as ‘0’

TSYNC: Timerl External Clock Input Synchronization Select bit
When TCS = 1:

1 = Synchronize external clock input

0 = Do not synchronize external clock input

When TCS = o:

This bit is ignored.

TCS: Timerl Clock Source Select bit

1 = External clock from T1CK pin (on the rising edge)
0 = Internal clock (Fcy)

Unimplemented: Read as ‘0’
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13.0 TIMERZ2/3/4/5 FEATURES

Note 1. This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 11. “Timers”
(DS70205) in the “dsPIC33F/PIC24H
Family Reference Manual”, which is avail-
able from the Microchip web site
(www.microchip.com).

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

Timer2 and Timer4 are Type B timers that offer the

following major features:

» A Type B timer can be concatenated with a
Type C timer to form a 32-bit timer

» External clock input (TXCK) is always synchronized
to the internal device clock and the clock
synchronization is performed after the prescaler.

Figure 13-1 shows a block diagram of the Type B timer.

Timer3 and Timer5 are Type C timers that offer the
following major features:

* A Type C timer can be concatenated with a

Type B timer to form a 32-bit timer

At least one Type C timer has the ability to trigger
an A/D conversion.

The external clock input (TXCK) is always
synchronized to the internal device clock and the
clock synchronization is performed before the
prescaler

A Dblock diagram of the Type C timer is shown in
Figure 13-2.

| Note:

Timer3 is not available on all devices.

FIGURE 13-1: TYPE B TIMER BLOCK DIAGRAM (x =2, 4)
Gate Falling Edge
Sync \' Detect Set TxIF Flag
Fey Prescaler =D—> 10
()
ﬁ_} Reset
» 00 TMRX |«
TCKPS<1:0> TGATE
|E_|> __ |Prescaler L sync X1 4;
W) Equal
TXCK ﬁ 1 Comparator
TCKPS<1:0> — ﬁ
TCS
PRx
FIGURE 13-2: TYPE C TIMER BLOCK DIAGRAM (x = 3, 5)
Gate Falling Edge
"| sync Detect "1 | set TxIF Flag
Ecy Prescaler D—» 10
(i)
ﬁ Reset
»| 00 TMRx -t
TCKPS<1:0> TGATE
Prescaler @
Sync i x1
M+ 4 (In) Equal |ADC SOC Trigger
TXCK ﬁ Comparator >
TCKPS<1:0> J ﬁ
TGATE
TCS
PRx
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The Timer2/3/4/5 modules can operate in one of the
following modes:

e Timer mode
« Gated Timer mode
« Synchronous Counter mode

In Timer and Gated Timer modes, the input clock is
derived from the internal instruction cycle clock (Fcy).
In Synchronous Counter mode, the input clock is
derived from the external clock input at the TXCK pin.

The timer modes are determined by the following bits:

e TCS (TXCON<1>): Timer Clock Source Control bit
* TGATE (TxCON<6>): Timer Gate Control bit

Timer control bit settings for different operating modes
are given in the Table 13-1.

TABLE 13-1: TIMER MODE SETTINGS

Mode TCS TGATE
Timer 0 0
Gated Timer 0 1
Synchronous Counter 1 X

13.1 16-Bit Operation

To configure any of the timers for individual 16-bit
operation:

1. Clear the T32 bit corresponding to that timer.

2. Select the timer prescaler ratio using the
TCKPS<1:0> bits.

3. Set the Clock and Gating modes using the TCS
and TGATE bits.

4. Load the timer period value into the PRx
register.

5. Ifinterrupts are required, set the interrupt enable
bit, TXIE. Use the priority bits, TxIP<2:0>, to set
the interrupt priority.

6. Setthe TON bit.

13.2 32-Bit Operation

A 32-bit timer module can be formed by combining a
Type B and a Type C 16-bit timer module. For 32-bit
timer operation, the T32 control bit in the Type B Timer
Control (TXCON<3>) register must be set. The Type C
timer holds the most significant word (msw) and the
Type B timer holds the least significant word (Isw)
for 32-bit operation.

When configured for 32-bit operation, only the Type B
Timer Control (TXCON) register bits are required for
setup and control while the Type C Timer Control
register bits are ignored (except the TSIDL bit).

For interrupt control, the combined 32-bit timer uses
the interrupt enable, interrupt flag and interrupt priority
control bits of the Type C timer. The interrupt control
and status bits for the Type B timer are ignored
during 32-bit timer operation.

The timers that can be combined to form a 32-bit timer
are listed in Table 13-2.

TABLE 13-2: 32-BIT TIMER

Type B Timer (Isw) Type C Timer (msw)

Timer2 Timer3

Timer4 Timer5

A block diagram representation of the 32-bit timer
module is shown in Figure 13-3. The 32-timer module
can operate in one of the following modes:

e Timer mode

* Gated Timer mode

» Synchronous Counter mode

To configure the timer features for 32-bit operation:

1. Setthe T32 control bit.

2. Select the prescaler ratio for Timer2 using the
TCKPS<1:0> bits.

3. Set the Clock and Gating modes using the
corresponding TCS and TGATE bits.

4. Load the timer period value. PR3 contains the
most significant word of the value, while PR2
contains the least significant word.

5. Ifinterrupts are required, set the interrupt enable
bit, T3IE. Use the priority bits, T3IP<2:0>, to set
the interrupt priority. While Timer2 controls the
timer, the interrupt appears as a Timer3
interrupt.

6. Set the corresponding TON bit.
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FIGURE 13-3: 32-BIT TIMER BLOCK DIAGRAM
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"1 sSync Detect > Set TylF
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Comparator TGATE
\
Foy Prescaler 10
(in) Isw msw
Reset
»| 00 TMRX® | TMRy®
X1 ‘ ‘
/
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Note 1: Timerxis a Type B Timer (x = 2, 4).
2: Timery is a Type C Timer (y = 3, 5).
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REGISTER 13-1:

TxCON: TIMER CONTROL REGISTER (x = 2, 4)

R/W-0 uU-0 R/W-0 uU-0 u-0 uU-0 uU-0
TON — TSIDL - | - — —
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0
— TGATE TCKPS<1:0> 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: Stop in Idle Mode bit
1 = Discontinue timer operation when device enters Idle mode
0 = Continue 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 enabled
0 = Gated time accumulation 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 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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REGISTER 13-2: TyCON: TIMER CONTROL REGISTER (y = 3, 5)

R/W-0 uU-0 R/W-0 uU-0 u-0 u-0 uU-0 uU-0
TON® = TSIDL® === = =
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 u-0 u-0 R/W-0 U-0
— TGATE® TCKPS<1:0>? — — 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: Timery On bit®
1 = Starts 16-bit Timery
0 = Stops 16-bit Timery
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Stop in Idle Mode bit()
1 = Discontinue timer operation when device enters Idle mode
0 = Continue timer operation in Idle mode
bit 12-7 Unimplemented: Read as ‘0’
bit 6 TGATE: Timery Gated Time Accumulation Enable bit®®
When TCS = 1:
This bit is ignored.
When TCS = 0:
1 = Gated time accumulation enabled
0 = Gated time accumulation disabled
bit 5-4 TCKPS<1:0>: Timery 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 3-2 Unimplemented: Read as ‘0’
bit 1 TCS: Timery Clock Source Select bit(®)
1 = External clock from TxCK pin
0 = Internal clock (Fosc/2)
bit 0 Unimplemented: Read as ‘0’
Note 1: When 32-bit timer operation is enabled (T32 = 1) in the Timer Control register (TXCON<3>), the TSIDL bit
must be cleared to operate the 32-bit timer in Idle mode.
2: When the 32-bit timer operation is enabled (T32 = 1) in the Timer Control (TXCON<3>) register, these bits

have no effect.
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14.0

Note 1:

INPUT CAPTURE

This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 12. “Input Cap-
ture” (DS70198) in the “dsPIC33F/
PIC24H Family Reference Manual”,
which is available from the Microchip web
site (www.microchip.com).

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

The input capture module is useful in applications
requiring frequency (period) and pulse measurement.
The dsPIC33FJ32GS406/606/608/610 and
dsPIC33FJ64GS406/606/608/610 devices support up to
two input capture channels.

The input capture module captures the 16-bit value of
the selected Time Base register when an event occurs
at the ICx pin. The events that cause a capture event
are listed below in three categories:

FIGURE 14-1:

» Simple Capture Event modes:
- Capture timer value on every falling edge of
input at ICx pin
- Capture timer value on every rising edge of
input at ICx pin
» Capture timer value on every edge (rising and
falling)
» Prescaler Capture Event modes:
- Capture timer value on every 4th rising edge
of input at ICx pin
- Capture timer value on every 16th rising
edge of input at ICx pin

Each input capture channel can select one of the
two 16-bit timers (Timer2 or Timer3) for the time
base. The selected timer can use either an internal
or external clock.

Other operational features include:

» Device wake-up from capture pin during CPU
Sleep and Idle modes

* Interrupt on input capture event

« 4-word FIFO buffer for capture values
- Interrupt optionally generated after 1, 2, 3 or

4 buffer locations are filled

» Use of input capture to provide additional sources

of external interrupts

INPUT CAPTURE BLOCK DIAGRAM

From 16-Bit Timers

TMR2 TMR3
16 16
ICTMR
. . (ICxCON<7>)
Prescaler Edge Detection Logic FIFO
IX »  Counter > and L RIW
) (1,4, 16) Clock Synchronizer Logic
ICx Pin
ICM<2:0> (ICXCON<2:0>) A == Y= = = 9
Mode Select | | | | | == = — — — o
_______ i
ICOV, ICBNE (ICXCON<4:3>) | T
| ICXBUF |
Y ICxI<1:0> _ Y Y
Interrupt
ICXxCON | Logic
System Bus \/
Set Flag ICxIF

(in IFSx Register)

Note 1: An X’ in a signal, register or bit name denotes the number of the capture channel.
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14.1 Input Capture Registers

REGISTER 14-1:

ICXCON: INPUT CAPTURE x CONTROL REGISTER (x =1, 2)

U-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
— — ICSIDL — - | - 1 = 1 =
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 ICI<1:0> ICOV ICBNE ICM<2:0>
bit 7 bit 0
Legend: HC = Hardware Clearable bit

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 15-14
bit 13

bit 12-8
bit 7

bit 6-5

bit 4

bit 3

bit 2-0

Unimplemented: Read as ‘0’
ICSIDL: Input Capture Module 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 Timer Select bits

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 Overflow Status Flag bit (read-only)

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

ICBNE: Input Capture 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 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 turned off
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15.0 OUTPUT COMPARE

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 13. “Output
Compare” (DS70209) 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 avail-
able on all devices. Refer to Section 4.0
“Memory Organization” in this data
sheet for device-specific register and bit
information.

FIGURE 15-1:

The output compare module can select either Timer2 or
Timer3 for its time base. The module compares the
value of the timer with the value of one or two Compare
registers depending on the operating mode selected.
The state of the output pin changes when the timer
value matches the Compare register value. The output
compare module generates either a single output
pulse, or a sequence of output pulses, by changing the
state of the output pin on the compare match events.
The output compare module can also generate
interrupts on compare match events.

The output compare module has multiple operating
modes:

» Active-Low One-Shot mode

» Active-High One-Shot mode

« Toggle mode

» Delayed One-Shot mode

» Continuous Pulse mode

* PWM mode without Fault Protection
* PWM mode with Fault Protection

OUTPUT COMPARE MODULE BLOCK DIAGRAM

Set Flag bit

OCxIF

OCxRS
—/
OCxR
Comparator

vy

TMR3
Rollover

TMR2 TMR3 TMR2
Rollover

Note: An ‘X’ in a signal, register or bit name denotes the number of the output compare channels.

Output —HS Q
Logic R W OCx
A

3 Output Enable

OCM<2:0>
Mode Select % OCFA
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15.1

Configure the Output Compare modes by setting the
appropriate Output Compare Mode (OCM<2:0>) bits in
the Output Compare Control (OCxCON<2:0>) register.
Table 15-1 lists the different bit settings for the Output
Compare modes. Figure 15-2 illustrates the output
compare operation for various modes. The user

application must disable the associated timer when
writing to the Output Compare Control registers to
avoid malfunctions.

Output Compare Modes

Note:  See Section 13. “Output Compare” in
the “dsPIC33F/PIC24H Family Reference
Manual” (DS7029) for OCxR and OCxRS

register restrictions.

Active-Low One-Shot
(OCM =001)

TABLE 15-1: OUTPUT COMPARE MODES
OCM<2:0> Mode OCx Pin Initial State OCx Interrupt Generation
000 Module Disabled Controlled by GPIO register —
001 Active-Low One-Shot 0 OCx rising edge
010 Active-High One-Shot 1 OCx falling edge
011 Toggle Current output is maintained | OCx rising and falling edge
100 Delayed One-Shot 0 OCx falling edge
101 Continuous Pulse 0 OCx falling edge
110 PWM without Fault Protection ‘0’, if OCxR is zero No interrupt
‘1’, if OCxR is non-zero
111 PWM with Fault Protection ‘0, if OCxR is zero OCFA falling edge for OC1 to OC4
‘1’, if OCxR is non-zero
FIGURE 15-2: OUTPUT COMPARE OPERATION
Output Compare Timer is Reset on
Mode Enabled y Period Match
/
OCxRS S 5
|oCxRS| PP N °
TMR - : N
y I
OCxXR a ' A
_____ e @- - — b |- S N |
/I‘ [ - |
/ | |
A ) |
[ 1 |
I I
|
|
|

Active-High One-Shot
(OCM =010)

Toggle
(OCM =011)

Delayed One-Shot
(OCM =100)

Continuous Pulse

(OCM = 101) L L o
| |
o '
PWM :
(OCM =110 or 111) o o o .
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REGISTER 15-1: OCxCON: OUTPUT COMPARE x CONTROL REGISTER (x =1, 2)

U-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
— — OCSIDL — — - | =1 =
bit 15 bit 8
uU-0 U-0 uU-0 R-0, HC R/W-0 R/W-0 R/W-0 R/W-0
— — — OCFLT OCTSEL OCM<2:0>
bit 7 bit 0
Legend: HC = Hardware Clearable 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 15-14 Unimplemented: Read as ‘0’
bit 13 OCSIDL: Stop Output Compare in ldle Mode Control bit
1 = Output Compare x halts in CPU Idle mode
0 = Output Compare x continues to operate in CPU Idle mode
bit 12-5 Unimplemented: Read as ‘0’
bit 4 OCFLT: PWM Fault Condition Status bit
1 = PWM Fault condition has occurred (cleared in hardware only)
0 = No PWM Fault condition has occurred (this bit is only used when OCM<2:0> = 111)
bit 3 OCTSEL: Output Compare Timer Select bit
1 = Timer3 is the clock source for Compare x
0 = Timer2 is the clock source for Compare x
bit 2-0 OCM<2:0>: Output Compare Mode Select bits

111 = PWM mode on OCXx, Fault pin enabled

110 = PWM mode on OCXx, Fault pin disabled

101 = Initialize OCx pin low, generate continuous output pulses on OCx pin
100 = Initialize OCx pin low, generate single output pulse on OCx pin

011 = Compare event toggles OCx pin

010 = Initialize OCx pin high, compare event forces OCx pin low

001 = Initialize OCx pin low, compare event forces OCx pin high

000 = Output compare channel is disabled
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16.0 HIGH-SPEED PWM

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 50. “High-Speed
PWM” (DS70579) 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 avail-
able on all devices. Refer to Section 4.0
“Memory Organization” in this data
sheet for device-specific register and bit

information.
The  High-Speed PWM  module on the
dsPIC33FJ32GS406/606/608/610 and

dsPIC33FJ64GS406/606/608/610 devices supports a
wide variety of PWM modes and output formats. This
PWM module is ideal for power conversion applica-
tions, such as:

« AC/DC Converters

« DC/DC Converters

» Power Factor Correction

« Uninterruptible Power Supply (UPS)
¢ Inverters

» Battery Chargers

« Digital Lighting

16.1 Features Overview

The High-Speed PWM module incorporates the
following features:

* Two master time base modules

» Up to nine PWM generators with up to 18 outputs

» Two PWM outputs per PWM generator

« Individual time base and duty cycle for each PWM
output

» Duty cycle, dead time, phase shift, and frequency
resolution of 1.04 ns at 40 MIPS

* Independent fault and current-limit inputs for eight
PWM Outputs

* Redundant output

* True Independent output

» Center-Aligned PWM mode

« Output override control

» Chop mode (also known as Gated mode)
» Special Event Trigger

» Prescaler for input clock

» Dual trigger from PWM to Analog-to-Digital Con-
verter (ADC) per PWM period

e PWMxL and PWMxH output pin swapping

 Independent PWM frequency, duty cycle, and
phase shift changes

» Current compensation
« Enhanced Leading-Edge Blanking (LEB) functionality
* PWM Capture functionality

Note:  Duty cycle, dead-time, phase shift and
frequency resolution is 8.32 ns in
Center-Aligned PWM mode.

Figure 16-1 conceptualizes the PWM module in a
simplified block diagram. Figure 16-2 illustrates how
the module hardware is partitioned for each PWM
output pair for the Complementary PWM mode.

The PWM module contains nine PWM generators. The
module has up to 18 PWM output pins: PWM1H,
PWM1L, PWM2H, PWM2L, PWM3H, PWM3L,
PWM4H, PWMA4L, PWM5H, PWM5L, PWM6H,
PWM6L, PWM7H, PWM7L, PWM8H, PWMSL,
PWM9H, and PWM9L. For complementary outputs,
these 18 I/0 pins are grouped into H/L pairs.

16.2 Feature Description

The PWM module is designed for applications that
require:

 High-resolution at high PWM frequencies

« The ability to drive Standard, Edge-Aligned,
Center-Aligned Complementary mode, and
Push-Pull mode outputs

« The ability to create multiphase PWM outputs

For Center-Aligned mode, the duty cycle, period phase
and dead-time resolutions will be 8.32 ns.

Two common, medium power converter topologies are
push-pull and half-bridge. These designs require the
PWM output signal to be switched between alternate
pins, as provided by the Push-Pull PWM mode.

Phase-shifted PWM describes the situation where
each PWM generator provides outputs, but the phase
relationship between the generator outputs is
specifiable and changeable.

Multiphase PWM is often used to improve DC/DC con-
verter load transient response, and reduce the size of
output filter capacitors and inductors. Multiple DC/DC
converters are often operated in parallel, but
phase-shifted in time. A single PWM output operating at
250 kHz has a period of 4 s, but an array of four PWM
channels, staggered by 1 us each, yields an effective
switching frequency of 1 MHz. Multiphase PWM
applications typically use a fixed-phase relationship.

Variable phase PWM is useful in Zero Voltage
Transition (ZVT) power converters. Here, the PWM
duty cycle is always 50%, and the power flow is con-
trolled by varying the relative phase shift between the
two PWM generators.
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FIGURE 16-1: HIGH-SPEED PWM MODULE ARCHITECTURAL DIAGRAM
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FIGURE 16-2: OUTPUT COMPARE MODULE REGISTER INTERCONNECTION DIAGRAM
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Note 1: n =1 through 23.
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16.3 Control Registers

The following registers control the operation of the

High-Speed PWM module.

* PTCON: PWM Time Base Control Register

« PTCON2: PWM Clock Divider Select Register

« PTPER: Primary Master Time Base Period Regis-
ter(1,2)

e SEVTCMP: PWM Special Event Compare Regis-
ter(1)

« STCON: PWM Secondary Master Time Base
Control Register

* STCON2: PWM Secondary Clock Divider Select
Register

« STPER: Secondary Master Time Base Period
Register

e SSEVTCMP: PWM Secondary Special Event
Compare Register

e CHOP: PWM Chop Clock Generator Register

« MDC: PWM Master Duty Cycle Register

« PWMCONx: PWM Control Register

* PDCx: PWM Generator Duty Cycle Register

* PHASEx: PWM Primary Phase Shift Register

* DTRx: PWM Dead Time Register

e ALTDTRx: PWM Alternate Dead Time Register

* SDCx: PWM Secondary Duty Cycle Register

* SPHASEXx: PWM Secondary Phase Shift Register

* TRGCONx: PWM Trigger Control Register

* IOCONx: PWM I/O Control Register

e FCLCONx: PWM Fault Current-Limit Control Register

* TRIGx: PWM Primary Trigger Compare Value
Register

» STRIGx: PWM Secondary Trigger Compare Value
Register(1)

« LEBCONX: Leading-Edge Blanking Control Register

« LEBDLYx: Leading-Edge Blanking Delay Register

* AUXCONXx: PWM Auxiliary Control Register

« PWMCAPX: Primary PWM Time Base Capture
Register
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REGISTER 16-1: PTCON: PWM TIME BASE CONTROL REGISTER

R/W-0 U-0 R/W-0 HS/HC-0 R/W-0 R/W-0 R/W-0 R/W-0
PTEN — PTSIDL SESTAT SEIEN EPUD | syNcPoL® | SYNCOEN®)
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
SYNCEN® SYNCSRC<2:0>(1) SEVTPS<3:0>(1)
bit 7 bit 0
Legend: HC = Cleared in Hardware HS = Set in Hardware
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 PTEN: PWM Module Enable bit
1 = PWM module is enabled
0 = PWM module is disabled
bit 14 Unimplemented: Read as ‘0’
bit 13 PTSIDL: PWM Time Base Stop in Idle Mode bit
1 = PWM time base halts in CPU Idle mode
0 = PWM time base runs in CPU Idle mode
bit 12 SESTAT: Special Event Interrupt Status bit
1 = Special Event Interrupt is pending
0 = Special Event Interrupt is not pending
bit 11 SEIEN: Special Event Interrupt Enable bit
1 = Special Event Interrupt is enabled
0 = Special Event Interrupt is disabled
bit 10 EIPU: Enable Immediate Period Updates bit(®)
1 = Active Period register is updated immediately
0 = Active Period register updates occur on PWM cycle boundaries
bit 9 SYNCPOL: Synchronize Input and Output Polarity bit(1)
1 = SYNCIX/SYNCO1 polarity is inverted (active-low)
0 = SYNCIX/SYNCOL1 is active-high
bit 8 SYNCOEN: Primary Time Base Sync Enable bit®
1 = SYNCO1 output is enabled
0 = SYNCOL1 output is disabled
bit 7 SYNCEN: External Time Base Synchronization Enable bit®
1 = External synchronization of primary time base is enabled
0 = External synchronization of primary time base is disabled
bit 6-4 SYNCSRC<2:0>: Synchronous Source Selection bits(®)

000 = SYNCI1
001 = SYNCI2
010 = SYNCI3
011 = SYNCI4
100 = Reserved
101 = Reserved
111 = Reserved

Note 1: These bits should be changed only when PTEN = 0. In addition, when using the SYNCIx feature, the user
application must program the period register with a value that is slightly larger than the expected period of
the external synchronization input signal.
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REGISTER 16-1: PTCON: PWM TIME BASE CONTROL REGISTER (CONTINUED)

bit 3-0 SEVTPS<3:0>: PWM Special Event Trigger Output Postscaler Select bits®
1111 = 1:16 Postscaler generates Special Event Trigger on every sixteenth compare match event

0001 = 1:2 Postscaler generates Special Event Trigger on every second compare match event
0000 = 1:1 Postscaler generates Special Event Trigger on every compare match event

Note 1: These bits should be changed only when PTEN = 0. In addition, when using the SYNCIx feature, the user
application must program the period register with a value that is slightly larger than the expected period of
the external synchronization input signal.
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REGISTER 16-2: PTCON2: PWM CLOCK DIVIDER SELECT REGISTER

u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0
— — — — — PCLKDIV<2:0>(1)
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 15-3 Unimplemented: Read as ‘0’
bit 2-0 PCLKDIV<2:0>: PWM Input Clock Prescaler (Divider) Select bits(?)

111 = Reserved

110 = Divide by 64, maximum PWM timing resolution

101 = Divide by 32, maximum PWM timing resolution

100 = Divide by 16, maximum PWM timing resolution

011 = Divide by 8, maximum PWM timing resolution

010 = Divide by 4, maximum PWM timing resolution

001 = Divide by 2, maximum PWM timing resolution

000 = Divide by 1, maximum PWM timing resolution (power-on default)

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.

REGISTER 16-3: PTPER: PRIMARY MASTER TIME BASE PERIOD REGISTER(®?)

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
PTPER<15:8>
bit 15 bit 8
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0
PTPER<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 PTPER<15:0>: Primary Master Time Base (PMTMR) Period Value bits

Note 1: The PWM time base has a minimum value of 0x0010, and a maximum value of OxFFF8.

2. Any Period value that is less than 0x0028 must have the least significant 3 bits set to ‘0, thus yielding a
Period resolution at 8.32 ns (at fastest auxiliary clock rate).
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REGISTER 16-4: SEVTCMP: PWM SPECIAL EVENT COMPARE 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
SEVTCMP<15:8>

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0 uU-0 uU-0
SEVTCMP<7:3> — — —

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 15-3 SEVTCMP<15:3>: Special Event Compare Count Value bits

bit 2-0 Unimplemented: Read as ‘0’

Note 1: One LSB = 1.04 ns (at fastest auxiliary clock rate); therefore, the minimum SEVTCMP resolution is 8.32 ns.
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REGISTER 16-5:

STCON: PWM SECONDARY MASTER TIME BASE CONTROL REGISTER

uU-0 uU-0 uU-0 HS/HC-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — SESTAT SEIEN ElPU® SYNCPOL | SYNCOEN
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
SYNCEN SYNCSRC<2:0> SEVTPS<3:0>
bit 7 bit 0
Legend:

R = Readable bit

W = Writable bit

-n = Value at POR

U = Unimplemented bit, read as ‘0’

‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 15-13

Unimplemented: Read as ‘0’

bit 12 SESTAT: Special Event Interrupt Status bit

1 = Secondary Special Event Interrupt is pending

0 = Secondary Special Event Interrupt is not pending

SEIEN: Special Event Interrupt Enable bit

1 = Secondary Special Event Interrupt is enabled

0 = Secondary Special Event Interrupt is disabled

EIPU: Enable Immediate Period Updates bit(!)

1 = Active Secondary Period register is updated immediately

0 = Active Secondary Period register updates occur on PWM cycle boundries
SYNCPOL: Synchronize Input and Output Polarity bit

1 = SYNCIX/SYNCO?2 polarity is inverted (active-low)

0 = SYNCIX/SYNCO?2 polarity is active-high

SYNCOEN: Secondary Master Time Base Sync Enable bit

1 = SYNCO2 output is enabled.

0 = SYNCO2 output is disabled

SYNCEN: External Secondary Master Time Base Synchronization Enable bit
1 = External synchronization of secondary time base is enabled

0 = External synchronization of secondary time base is disabled
SYNCSRC<2:0>: Secondary Time Base Sync Source Selection bits

000 = SYNCI1
001 = SYNCI2
010 = SYNCI3
011 =SYNCI4
100 = Reserved
101 = Reserved
111 = Reserved

SEVTPS<3:0>: PWM Secondary Special Event Trigger Output Postscaler Select bits

1111 = 1:16 Postcale
0001 = 1:2 Postcale

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6-4

bit 3-0

0000 = 1:1 Postscale

Note 1: This bit only applies to the secondary master time base period.
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REGISTER 16-6: STCON2: PWM SECONDARY CLOCK DIVIDER SELECT REGISTER

u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
u-0 U-0 u-0 U-0 u-0 R/W-0 R/W-0 R/W-0
— — — — — PCLKDIV<2:0>(1)
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 15-3 Unimplemented: Read as ‘0’
bit 2-0 PCLKDIV<2:0>: PWM Input Clock Prescaler (Divider) Select bits(®)

111 = Reserved

110 = Divide by 64, maximum PWM timing resolution

101 = Divide by 32, maximum PWM timing resolution

100 = Divide by 16, maximum PWM timing resolution

011 = Divide by 8, maximum PWM timing resolution

010 = Divide by 4, maximum PWM timing resolution

001 = Divide by 2, maximum PWM timing resolution

000 = Divide by 1, maximum PWM timing resolution (power-on default)

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.

REGISTER 16-7: STPER: SECONDARY MASTER TIME BASE PERIOD REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
STPER<15:8>
bit 15 bit 8
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0
STPER<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 STPER<15:0>: Secondary Master Time Base (SMTMR) Period Value bits
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REGISTER 16-8: SSEVTCMP: PWM SECONDARY SPECIAL EVENT COMPARE 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
SSEVTCMP<15:8>

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0
SSEVTCMP<7:3> — — —

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 15-3 SSEVTCMP<15:3>: Special Event Compare Count Value bits

bit 2-0 Unimplemented: Read as ‘0’

REGISTER 16-9: CHOP: PWM CHOP CLOCK GENERATOR REGISTER

R/W-0 U-0 u-0 U-0 U-0 U-0 R/W-0 R/W-0
CHPCLKEN — — — — — CHOP<9:8>

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 u-0 uU-0
CHOP<7:3> — — —

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown

bit 15 CHPCLKEN: Enable Chop Clock Generator bit

1 = Chop clock generator is enabled
0 = Chop clock generator is disabled

bit 14-10 Unimplemented: Read as ‘0’

bit 9-3 CHOP<9:3>: Chop Clock Divider bits
Value in 8.32 ns increments. The frequency of the chop clock signal is given by the following
expression:

Chop Freguency = 1/(16.64 * (CHOP<7:3> + 1) * Primary Master PWWM Input Clock Period)

Note:  The chop clock generator operates with the primary PWM clock prescaler (PCLKDIV<2:0>) in the PTCON2
register (Register 16-2).
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REGISTER 16-10: MDC: PWM MASTER DUTY CYCLE 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
MDC<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
MDC<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 MDC<15:0>: Master PWM Duty Cycle Value bits

Note 1: The smallest pulse width that can be generated on the PWM output corresponds to a value of 0x0008,
while the maximum pulse width generated corresponds to a value of Period - 0x0008.

2: As the Duty Cycle gets closer to 0% or 100% of the PWM Period (0 to 40 ns, depending on the mode of
operation), PWM Duty Cycle resolution will increase from 1 to 3 LSBs.
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REGISTER 16-11: PWMCONXx: PWM CONTROL REGISTER

HS/HC-0 HS/HC-0 HS/HC-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLTSTAT® | cLSTAT® | TRGSTAT FLTIEN CLIEN TRGIEN ITB® MDcs®)
bit 15 bit 8
R/W-0 R/W-0 R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0

DTC<1:0> DTCP@ — MTBS CAM(2:3.5) XPRES® IUE
bit 7 bit 0
Legend: HC = Cleared in Hardware HS = Set in Hardware
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 FLTSTAT: Fault Interrupt Status bit(})

1 = Fault interrupt is pending
0 = No Fault interrupt is pending
This bit is cleared by setting FLTIEN = 0.

bit 14 CLSTAT: Current-Limit Interrupt Status bit®
1 = Current-limit interrupt is pending
0 = No current-limit interrupt is pending
This bit is cleared by setting CLIEN = 0.
bit 13 TRGSTAT: Trigger Interrupt Status bit
1 = Trigger interrupt is pending
0 = No trigger interrupt is pending
This bit is cleared by setting TRGIEN = 0.
bit 12 FLTIEN: Fault Interrupt Enable bit

1 = Fault interrupt is enabled
0 = Fault interrupt is disabled and FLTSTAT bit is cleared

bit 11 CLIEN: Current-Limit Interrupt Enable bit

1 = Current-limit interrupt enabled
0 = Current-limit interrupt disabled and CLSTAT bit is cleared

bit 10 TRGIEN: Trigger Interrupt Enable bit

1 = A trigger event generates an interrupt request
0 = Trigger event interrupts are disabled and TRGSTAT bit is cleared

bit 9 ITB: Independent Time Base Mode bit®

1 = PHASEX/SPHASEX registers provide time base period for this PWM generator
0 = PTPER register provides timing for this PWM generator

Note 1: Software must clear the interrupt status here, and in the corresponding IFS bit in the Interrupt Controller.

2: The Independent Time Base mode (ITB = 1) must be enabled to use Center-Aligned mode. If ITB =0, the
CAM bit is ignored.

These bits should not be changed after the PWM is enabled (PTEN = 1) (PTCON<15>).
For DTCP to be effective, DTC<1:0> must be set to ‘11’; otherwise, DTCP is ignored.

5: Center-Aligned mode ignores the least significant 3 bits of the duty cycle, phase, and dead time registers.
The highest Center-Aligned mode resolution available is 8.32 ns with the clock prescaler set to the fastest
clock.

6: Configure CLMOD =0 (FCLCONX<8>) and ITB = 1 (PWMCONXx<9>) to operate in External Period Reset
mode.
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REGISTER 16-11: PWMCONXx: PWM CONTROL REGISTER (CONTINUED)

bit 8

bit 7-6

bit 5

bit 4
bit 3

bit 2

bit 1

bit 0

Note 1:

MDCS: Master Duty Cycle Register Select bit(®

1 = MDC register provides duty cycle information for this PWM generator

0 = PDCx and SDCx registers provide duty cycle information for this PWM generator
DTC<1:0>: Dead Time Control bits

11 = Dead Time Compensation mode

10 = Dead time function is disabled

01 = Negative dead time actively applied for Complementary Output mode

00 = Positive dead time actively applied for all output modes

DTCP: Dead Time Compensation Polarity bit(*)

1 =If DTCMPx = 0, PWMXL is shortened, and PWMxH is lengthened

If DTCMPx = 1, PWMXxH is shortened, and PWMNXL is lengthened
0 = If DTCMPx = 0, PWMXxH is shortened, and PWMLXx is lengthened

If DTCMPx = 1, PWMXL is shortened, and PWMxH is lengthened

Unimplemented: Read as ‘0’

MTBS: Master Time Base Select bit

1 = PWM generator uses the secondary master time base for synchronization and the clock source
for the PWM generation logic (if secondary time base is available)

0 = PWM generator uses the primary master time base for synchronization and the clock source for
the PWM generation logic

CAM: Center-Aligned Mode Enable bit(2:3:5)

1 = Center-Aligned mode is enabled
0 = Edge-Aligned mode is enabled

XPRES: External PWM Reset Control bit®

1 = Current-limit source resets the time base for this PWM generator if it is in Independent Time Base
mode
0 = External pins do not affect PWM time base

IUE: Immediate Update Enable bit

1 = Updates to the active MDC/PDCx/SDCXx registers are immediate
0 = Updates to the active PDCx registers are synchronized to the PWM time base

Software must clear the interrupt status here, and in the corresponding IFS bit in the Interrupt Controller.

The Independent Time Base mode (ITB = 1) must be enabled to use Center-Aligned mode. If ITB =0, the
CAM bit is ignored.

These bits should not be changed after the PWM is enabled (PTEN = 1) (PTCON<15>).
For DTCP to be effective, DTC<1:0> must be set to ‘11’; otherwise, DTCP is ignored.

Center-Aligned mode ignores the least significant 3 bits of the duty cycle, phase, and dead time registers.
The highest Center-Aligned mode resolution available is 8.32 ns with the clock prescaler set to the fastest
clock.

Configure CLMOD =0 (FCLCONX<8>) and ITB = 1 (PWMCONXx<9>) to operate in External Period Reset
mode.
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REGISTER 16-12: PDCx: PWM GENERATOR DUTY CYCLE 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
PDCx<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
PDCx<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 PDCx<15:0>: PWM Generator # Duty Cycle Value bits

Note 1: In Independent PWM mode, the PDCx register controls the PWMxH duty cycle only. In
the Complementary, Redundant and Push-Pull PWM modes, the PDCx register controls the duty cycle of
both the PWMxH and PWMXxL.

2: The smallest pulse width that can be generated on the PWM output corresponds to a value of 0x0008,
while the maximum pulse width generated corresponds to a value of Period - 0x0008.

3: As the Duty Cycle gets closer to 0% or 100% of the PWM Period (0 to 40 ns, depending on the mode of
operation), PWM Duty Cycle resolution will increase from 1 to 3 LSBs.

REGISTER 16-13: SDCx: PWM SECONDARY DUTY CYCLE 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
SDCx<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
SDCx<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 SDCx<15:0>: Secondary Duty Cycle bits for PWMxL Output Pin

Note 1: The SDCx register is used in Independent PWM mode only. When used in Independent PWM mode, the
SDCx register controls the PWMXxL duty cycle.

2: The smallest pulse width that can be generated on the PWM output corresponds to a value of 0x0008,
while the maximum pulse width generated corresponds to a value of Period - 0x0008.

3: As the Duty Cycle gets closer to 0% or 100% of the PWM Period (0 to 40 ns, depending on the mode of
operation), PWM Duty Cycle resolution will increase from 1 to 3 LSBs.
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REGISTER 16-14: PHASEx: PWM PRIMARY PHASE SHIFT 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
PHASEx<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
PHASEX<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 PHASEx<15:0>: PWM Phase Shift Value or Independent Time Base Period bits for the PWM Generator

Note 1: If PWMCONXx<9> = 0, the following applies based on the mode of operation:
¢ Complementary, Redundant and Push-Pull Output mode (IOCONx<10:8> = 00, 01, or 10)
PHASEXx<15:0> = Phase shift value for PWMxH and PWMXxL outputs
» True Independent Output mode (IOCONx<10:8> = 11) PHASEx<15:0> = Phase shift value for
PWMxH only
¢ When the PHASEX/SPHASEX register provides the phase shift with respect to the master time base;
therefore, the valid range is 0x0000 through Period.
2: If PWMCONx<9> = 1, the following applies based on the mode of operation:
¢ Complementary, Redundant, and Push-Pull Output mode (IOCONx<10:8> = 00, 01, or 10) PHA-
SEx<15:0> = Independent time base period value for PWMxH and PWMxL
¢ True Independent Output mode (IOCONx<10:8> = 11) PHASEx<15:0> = Independent time base
period value for PWMxH only

¢ When the PHASEX/SPHASEX register provides the local period, the valid range is 0x0000 through
OXFFF8.
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REGISTER 16-15: SPHASEx: PWM SECONDARY PHASE SHIFT 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
SPHASEx<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
SPHASEX<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 SPHASEXx<15:0>: Secondary Phase Offset bits for PWMxL Output Pin (used in Independent PWM
mode only)

Note 1: If PWMCONXx<9> = 0, the following applies based on the mode of operation:
¢ Complementary, Redundant and Push-Pull Output mode (IOCONx<10:8> = 00, 01, or 10) SPHA-
SEx<15:0> = Not used
» True Independent Output mode (IOCONx<10:8> = 11) PHASEx<15:0> = Phase shift value for
PWMXL only
2: If PWMCONx<9> = 1, the following applies based on the mode of operation:
¢ Complementary, Redundant and Push-Pull Output mode (IOCONx<10:8> = 00, 01, or 10) SPHA-
SEx<15:0> = Not used
¢ True Independent Output mode (IOCONx<10:8> = 11) PHASEx<15:0> = Independent time base
period value for PWMXxL only

¢ When the PHASEX/SPHASEX register provides the local period, the valid range of values is
0x0010-0xFFF8.
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REGISTER 16-16: DTRx: PWM DEAD TIME REGISTER

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — DTRx<13:8>

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
DTRx<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 15-14 Unimplemented: Read as ‘0’

bit 13-0 DTRx<13:0>: Unsigned 14-bit Dead Time Value bits for PWMx Dead Time Unit

REGISTER 16-17: ALTDTRx: PWM ALTERNATE DEAD TIME REGISTER

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — ALTDTRx<13:8>

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
ALTDTRX<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 15-14 Unimplemented: Read as ‘0’

bit 13-0 ALTDTRx<13:0>: Unsigned 14-bit Dead Time Value bits for PWMx Dead Time Unit
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REGISTER 16-18: TRGCONx: PWM TRIGGER CONTROL REGISTER

R/W-0

R/W-0 R/W-0 R/W-0 uU-0 uU-0 u-0 u-0

TRGDIV<3:0> — — — —

bit 15

bit 8

R/W-0

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

DTMD

— TRGSTRT<5:0>

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

bit 11-8
bit 7

bit 6
bit 5-0

Note 1:

TRGDIV<3:0>: Trigger # Output Divider bits

1111 = Trigger output for every 16th trigger event
1110 = Trigger output for every 15th trigger event
1101 = Trigger output for every 14th trigger event
1100 = Trigger output for every 13th trigger event
1011 = Trigger output for every 12th trigger event
1010 = Trigger output for every 11th trigger event
1001 = Trigger output for every 10th trigger event
1000 = Trigger output for every 9th trigger event
0111 = Trigger output for every 8th trigger event
0110 = Trigger output for every 7th trigger event
0101 = Trigger output for every 6th trigger event
0100 = Trigger output for every 5th trigger event
0011 = Trigger output for every 4th trigger event
0010 = Trigger output for every 3rd trigger event
0001 = Trigger output for every 2nd trigger event
0000 = Trigger output for every trigger event

Unimplemented: Read as ‘0’

DTM: Dual Trigger Mode bit™®

1 = Secondary trigger event is combined with the primary trigger event to create PWM trigger

0 = Secondary trigger event is not combined with the primary trigger event to create PWM trigger. Two
separate PWM triggers are generated.

Unimplemented: Read as ‘0’

TRGSTRT<5:0>: Trigger Postscaler Start Enable Select bits

111111 = Wait 63 PWM cycles before generating the first trigger event after the module is enabled

000010 = Wait 2 PWM cycles before generating the first trigger event after the module is enabled
000001 = Wait 1 PWM cycles before generating the first trigger event after the module is enabled
000000 = Wait 0 PWM cycles before generating the first trigger event after the module is enabled

The secondary PWM generator cannot generate PWM trigger interrupts.
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REGISTER 16-19: IOCONx: PWM I/O CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PENH PENL | POLH POLL | PMOD<1:0>() | 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
OVRDAT<1:0> | FLTDAT<1:0> | CLDAT<1:0> | swap | oswNc
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared X = Bit is unknown
bit 15 PENH: PWMxH Output Pin Ownership bit

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

bit 14 PENL: PWMXxL Output Pin Ownership bit
1 = PWM module controls PWMXL pin
0 = GPIO module controls PWMXxL 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 = PWMXxL pin is active-high
bit 11-10 PMOD<1:0>: PWM # 1/O Pin Mode bits*)
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 1/O pin pair is in the Redundant Output mode
00 = PWM 1/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 PWMxH pin

bit 8 OVRENL: Override Enable for PWMXxL Pin bit
1 = OVRDAT<O0> provides data for output on PWMXxL pin
0 = PWM generator provides data for PWMXxL pin

bit 7-6 OVRDAT<1:0>: Data for PWMxH, PWMXxL Pins if Override is Enabled bits
If OVERENH = 1, OVRDAT<1> provides data for PWMxH
If OVERENL = 1, OVRDAT<0> provides data for PWMXxL

bit 5-4 FLTDAT<1:0>: State® for PWMxH and PWMxL Pins if FLTMOD is Enabled bits
FCLCONXx<IFLTMOD> = 0: Normal Fault mode
If Fault active, then FLTDAT<1> provides state for PWMxH
If Fault active, then FLTDAT<0> provides state for PWMxL

FCLCONXx<IFLTMOD> = 1: Independent Fault mode
If Current-Limit active, then FLTDAT<1> provides data for PWMxH
If Fault active, then FLTDAT<0> provides 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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REGISTER 16-19: IOCONx: PWM I/O CONTROL REGISTER (CONTINUED)

bit 3-2 CLDAT<1:0>: State® for PWMxH and PWMxL Pins if CLMOD is Enabled bits
FCLCONX<IFLTMOD> = 0: Normal Fault mode
If current-limit active, then CLDAT<1> provides state for PWMxH
If current-limit active, then CLDAT<0> provides state for PWMxL

FCLCONXx<IFLTMOD> = 1: Independent Fault mode
CLDAT<1:0> is ignored

bit 1 SWAP: SWAP PWMxH and PWMxL pins bit
1 = PWMNxH output signal is connected to PWMXxL pins; PWMXxL output signal is connected to PWMxH
pins
0 = PWMxH and PWMXxL pins are mapped to their respective pins
bit 0 OSYNC: Output Override Synchronization bit

1 = Output overrides via the OVRDAT<1:0> bits are synchronized to the PWM time base
0 = Output overrides via the OVDDAT<1:0> bits occur on next CPU clock boundary

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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REGISTER 16-20: TRIGx: PWM PRIMARY TRIGGER COMPARE VALUE 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
TRGCMP<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0
TRGCMP<7:3> — — —
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 15-3 TRGCMP<15:3>: Trigger Compare Value bits

When the primary PWM functions in local time base, this register contains the compare values that
can trigger the ADC module.

bit 2-0 Unimplemented: Read as ‘0’
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REGISTER 16-21: FCLCONx: PWM FAULT CURRENT-LIMIT CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IFLTMOD CLSRC<4:0>(23) cLpoL® CLMOD
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

FLTSRC<4:0>(23) FLTPOL®W FLTMOD<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 IFLTMOD: Independent Fault Mode Enable bit

1 = Independent Fault mode: Current-limit input maps FLTDAT<1> to PWMxH output, and Fault input
maps FLTDAT<0> to PWMXxL output. The CLDAT<1:0> bits are not used for override functions.

0 = Normal Fault mode: Current-Limit mode maps CLDAT<1:0> bits to the PWMxH and PWMxL
outputs. The PWM Fault mode maps FLTDAT<1:0> to the PWMxH and PWMNXxL outputs.

Note 1: These bits should be changed only when PTEN = 0 (PTCON<15>).

2: When Independent Fault mode is enabled (IFLTMOD = 1), and Fault 1 is used for Current-Limit mode
(CLSRC<4:0> = b0000), the Fault Control Source Select bits (FLTSRC<4:0>) should be set to an unused
Fault source to prevent Fault 1 from disabling both the PWMxL and PWMxH outputs.

3: When Independent Fault mode is enabled (IFLTMOD = 1) and Fault 1 is used for Fault mode
(FLTSRC<4:0> = b0000), the Current-Limit Control Source Select bits (CLSRC<4:0>) should be set to an
unused current-limit source to prevent the current-limit source from disabling both the PWMxH and
PWMXL outputs.
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REGISTER 16-21: FCLCONx: PWM FAULT CURRENT-LIMIT CONTROL REGISTER (CONTINUED)

bit 14-10

bit 9

bit 8

Note 1:

CLSRC<4:0>: Current-Limit Control Signal Source Select bits for PWM Generator #24),
These bits also specify the source for the dead time compensation input signal, DTCMPXx.

11111 = Reserved
11110 = Fault 23
11101 = Fault 22
11100 = Fault 21
11011 = Fault 20
11010 = Fault 19
11001 = Fault 18
11000 = Fault 17
10111 = Fault 16
10110 = Fault 15
10101 = Fault 14
10100 = Fault 13
10011 = Fault 12
10010 = Fault 11
10001 = Fault 10
10000 = Fault 9
01111 = Fault 8
01110 = Fault 7
01101 = Fault 6
01100 = Fault5
01011 = Fault 4
01010 = Fault 3
01001 = Fault 2
01000 = Fault 1
00111 = Reserved
00110 = Reserved
00101 = Reserved
00100 = Reserved

00011 = Analog Comparator 4
00010 = Analog Comparator 3
00001 = Analog Comparator 2
00000 = Analog Comparator 1

CLPOL: Current-Limit Polarity bit for PWM Generator #(1)

1 = The selected current-limit source is active-low
0 = The selected current-limit source is active-high

CLMOD: Current-Limit Mode Enable bit for PWM Generator #
1 = Current-Limit mode is enabled

0 = Current-Limit mode is disabled

These bits should be changed only when PTEN = 0 (PTCON<15>).

2: When Independent Fault mode is enabled (IFLTMOD = 1), and Fault 1 is used for Current-Limit mode
(CLSRC<4:0> = b0000), the Fault Control Source Select bits (FLTSRC<4:0>) should be set to an unused
Fault source to prevent Fault 1 from disabling both the PWMxL and PWMxH outputs.

3: When Independent Fault mode is enabled (IFLTMOD = 1) and Fault 1 is used for Fault mode
(FLTSRC<4:0> = b0000), the Current-Limit Control Source Select bits (CLSRC<4:0>) should be set to an
unused current-limit source to prevent the current-limit source from disabling both the PWMxH and

PWMXL outputs.
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REGISTER 16-21: FCLCONx: PWM FAULT CURRENT-LIMIT CONTROL REGISTER (CONTINUED)

bit 7-3

bit 2

bit 1-0

Note 1:

FLTSRC<4:0>: Fault Control Signal Source Select bits for PWM Generator #(24)

11111 = Reserved
11110 = Fault 23
11101 = Fault 22
11100 = Fault 21
11011 = Fault 20
11010 = Fault 19
11001 = Fault 18
11000 = Fault 17
10111 = Fault 16
10110 = Fault 15
10101 = Fault 14
10100 = Fault 13
10011 = Fault 12
10010 = Fault 11
10001 = Fault 10
10000 = Fault 9
01111 =Fault 8
01110 = Fault 7
01101 = Fault 6
01100 = Fault 5
01011 = Fault 4
01010 = Fault 3
01001 = Fault 2
01000 = Fault 1
00111 = Reserved
00110 = Reserved
00101 = Reserved
00100 = Reserved

00011 = Analog Comparator 4
00010 = Analog Comparator 3
00001 = Analog Comparator 2
00000 = Analog Comparator 1

FLTPOL: Fault Polarity bit for PWM Generator #1)

1 = The selected Fault source is active-low
0 = The selected Fault source is active-high

FLTMOD<1:0>: Fault Mode bits for PWM Generator #
11 = Fault input is disabled

10 = Reserved

01 = The selected Fault source forces PWMxH, PWMXxL pins to FLTDAT values (cycle)
00 = The selected Fault source forces PWMxH, PWMXL pins to FLTDAT values (latched condition)

These bits should be changed only when PTEN = 0 (PTCON<15>).

When Independent Fault mode is enabled (IFLTMOD = 1), and Fault 1 is used for Current-Limit mode
(CLSRC<4:0> = b0000), the Fault Control Source Select bits (FLTSRC<4:0>) should be set to an unused
Fault source to prevent Fault 1 from disabling both the PWMxL and PWMxH outputs.

When Independent Fault mode is enabled (IFLTMOD = 1) and Fault 1 is used for Fault mode
(FLTSRC<4:0> = b0000), the Current-Limit Control Source Select bits (CLSRC<4:0>) should be set to an
unused current-limit source to prevent the current-limit source from disabling both the PWMxH and
PWMXxL outputs.
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REGISTER 16-22: STRIGx: PWM SECONDARY TRIGGER COMPARE VALUE 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
STRGCMP<15:8>

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 uU-0 uU-0
STRGCMP<7:3> — — —

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 15-3 STRGCMP<15:3>: Secondary Trigger Compare Value bits

When the secondary PWM functions in local time base, this register contains the compare values that
can trigger the ADC module.

bit 2-0 Unimplemented: Read as ‘0’

Note 1: STRIGx cannot generate the PWM trigger interrupts.
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REGISTER 16-23: LEBCONx: LEADING-EDGE BLANKING CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0 uU-0
PHR PHF | PLR | PLF [FLTLEBEN| CLLEBEN | — | —
bit 15 bit 8
U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — | BcH | BcL [ BPHH | BPHL | BPLH | BPLL
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bitis cleared x = Bit is unknown
bit 15 PHR: PWMxH Rising Edge Trigger Enable bit
1 = Rising edge of PWMxH will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores rising edge of PWMxH
bit 14 PHF: PWMxH Falling Edge Trigger Enable bit
1 = Falling edge of PWMxH will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores falling edge of PWMxH
bit 13 PLR: PWMXL Rising Edge Trigger Enable bit
1 = Rising edge of PWMXxL will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores rising edge of PWMxL
bit 12 PLF: PWMXxL Falling Edge Trigger Enable bit
1 = Falling edge of PWMxL will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores falling edge of PWMXxL
bit 11 FLTLEBEN: Fault Input Leading-Edge Blanking Enable bit
1 = Leading-Edge Blanking is applied to selected fault input
0 = Leading-Edge Blanking is not applied to selected fault input
bit 10 CLLEBEN: Current-Limit Leading-Edge Blanking Enable bit
1 = Leading-Edge Blanking is applied to selected current-limit input
0 = Leading-Edge Blanking is not applied to selected current-limit input
bit 9-6 Unimplemented: Read as ‘0’
bit 5 BCH: Blanking in Selected-Blanking Signal High Enable bit()
1 = State blanking (of current-limit and/or fault input signals) when selected blanking signal is high
0 = No blanking when selected blanking signal is high
bit 4 BCL: Blanking in Selected-Blanking Signal Low Enable bit(})
1 = State blanking (of current-limit and/or fault input signals) when selected blanking signal is low
0 = No blanking when selected blanking signal is low
bit 3 BPHH: Blanking in PWMxH High Enable bit
1 = State blanking (of current-limit and/or fault input signals) when PWMxH output is high
0 = No blanking when PWMxH output is high
bit 2 BPHL: Blanking in PWMxH Low Enable bit
1 = State blanking (of current-limit and/or fault input signals) when PWMxH output is low
0 = No blanking when PWMxH output is low
bit 1 BPLH: Blanking in PWMXxL High Enable bit
1 = State blanking (of current-limit and/or fault input signals) when PWMXxL output is high
0 = No blanking when PWMXxL output is high
bit O BPLL: Blanking in PWMxL Low Enable bit

1 = State blanking (of current-limit and/or fault input signals) when PWMxL output is low
0 = No blanking when PWMXxL output is low

Note 1: The blanking signal is selected via the BLANKSEL bits in the AUXCONX register.
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REGISTER 16-24: LEBDLYx: LEADING-EDGE BLANKING DELAY REGISTER

U-0 U-0 U-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — LEB<11:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 U-0
LEB<7:3> — — —
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 11-3 LEB<11:3>: Leading-Edge Blanking Delay bits for Current-Limit and Fault Inputs
Value in 8.32 ns increments
bit 2-0 Unimplemented: Read as ‘0’

Note: The LEB delay timing operates with the primary PWM clock prescaler bits, PCLKDIV<2:0>
(PTCON<10:8>).
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REGISTER 16-25: AUXCONx: PWM AUXILIARY CONTROL REGISTER

R/W-0 R/W-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0
HRPDIS HRDDIS — — BLANKSEL<3:0>
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — CHOPSEL<3:0> CHOPHEN | CHOPLEN
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

bit 13-12
bit 11-8

bit 7-6
bit 5-2

bit 1

bit 0

HRPDIS: High Resolution PWM Period Disable bit()
1 = High resolution PWM period is disabled to reduce power consumption
0 = High resolution PWM period is enabled

HRDDIS: High Resolution PWM Duty Cycle Disable bit™®
1 = High resolution PWM duty cycle is disabled to reduce power consumption
0 = High resolution PWM duty cycle is enabled

Unimplemented: Read as ‘0’

BLANKSEL<3:0>: PWM State Blank Source Select bits

The selected state blank signal will block the current limit and/or fault input signals
(if enabled via the BCH and BCL bits in the LEBCONX register)
1001 = PWMO9H selected as state blank source

1000 = PWMB8H selected as state blank source

0111 = PWMT7H selected as state blank source

0110 = PWMG6H selected as state blank source

0101 = PWM5H selected as state blank source

0100 = PWM4H selected as state blank source

0011 = PWM3H selected as state blank source

0010 = PWMZ2H selected as state blank source

0001 = PWM1H selected as state blank source

0000 = 1'b0 (no state blanking)

Unimplemented: Read as ‘0’

CHOPSEL<3:0>: PWM Chop Clock Source Select bits

The selected signal will enable and disable (CHOP) the selected PWM outputs
1001 = PWMO9H selected as CHOP clock source

1000 = PWMB8H selected as CHOP clock source

0111 = PWMT7H selected as CHOP clock source

0110 = PWMG6H selected as CHOP clock source

0101 = PWM5H selected as CHOP clock source

0100 = PWM4H selected as CHOP clock source

0011 = PWM3H selected as CHOP clock source

0010 = PWM2H selected as CHOP clock source

0001 = PWM1H selected as CHOP clock source

0000 = Chop Clock generator selected as CHOP clock source

CHOPHEN: PWMxH Output Chopping Enable bit
1 = PWMxH chopping function is enabled
0 = PWMxH chopping function is disabled
CHOPLEN: PWMXxL Output Chopping Enable bit
1 = PWMXL chopping function is enabled
0 = PWMXxL chopping function is disabled
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REGISTER 16-26: PWMCAPx: PRIMARY PWM TIME BASE CAPTURE REGISTER

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

‘0’ = Bit is cleared

R-0 R-0 R-0 R-0 R-0 R-0 R-0
PWMCAP<15:8>
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 u-0 uU-0
PWMCAP<7:3> — —
bit 7 bit 0
Legend:

U = Unimplemented bit, read as ‘0’

X = Bit is unknown

bit 15-3 PWMCAP<15:3>: Captured PWM Time Base Value bits(12:34)

The value in this register represents the captured PWM time base value when a leading edge is
detected on the current-limit input.

bit 2-0 Unimplemented: Read as ‘0’

Note 1: The capture feature is only available on primary output (PWMxH).

2: This feature is active only after LEB processing on the current-limit input signal is complete.

3: The minimum capture resolution is 8.32 ns.
4: This feature can be used when the XPRES bit (PWMCONXx<1>) is set to ‘0’.
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17.0 QUADRATURE ENCODER
INTERFACE (QEI) MODULE

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GS406/606/608/610
and dsPIC33FJ64GS406/606/608/610
families of devices. It is not intended to be
a comprehensive reference source. To
complement the information in this data
sheet, refer to Section 15. “Quadrature
Encoder Interface (QEI)” (DS70208) 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 avail-
able on all devices. Refer to Section 4.0
“Memory Organization” in this data
sheet for device-specific register and bit

This chapter describes the Quadrature Encoder Inter-
face (QEI) module and associated operational modes.
The QEI module provides the interface to incremental
encoders for obtaining mechanical position data.

The operational features of the QEI include