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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Program Memory Size 64KB (64K x 8)
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Voltage - Supply (Vcc/Vdd) 3V ~ 3.6V

Data Converters A/D 10x10b/12b; D/A 2x16b
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Package / Case 28-SOIC (0.295", 7.50mm Width)
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dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
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.
© 2007-2012 Microchip Technology Inc. DS70292G-page 11
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dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
SCL1
SDA1
ASCL1
ASDA1

I/O
I/O
I/O
I/O

ST
ST
ST
ST

No
No
No
No

Synchronous serial clock input/output for I2C1.
Synchronous serial data input/output for I2C1.
Alternate synchronous serial clock input/output for I2C1.
Alternate synchronous serial data input/output for I2C1.

TMS
TCK
TDI
TDO

I
I
I
O

ST
ST
ST
—

No
No
No
No

JTAG Test mode select pin.
JTAG test clock input pin.
JTAG test data input pin.
JTAG test data output pin.

C1RX 
C1TX

I
O

ST
—

Yes
Yes

ECAN1 bus receive pin.
ECAN1 bus transmit pin. 

RTCC O — No Real-Time Clock Alarm Output.
CVREF O ANA No Comparator Voltage Reference Output.
C1IN-  
C1IN+  
C1OUT

I
I
O

ANA
ANA
—

No
No
Yes

Comparator 1 Negative Input.
Comparator 1 Positive Input.
Comparator 1 Output.

C2IN- 
C2IN+ 
C2OUT  

I
I
O

ANA
ANA
—

No
No
Yes

Comparator 2 Negative Input.
Comparator 2 Positive Input.
Comparator 2 Output.

PMA0          

PMA1

PMA2 -PMPA10
PMBE 
PMCS1
PMD0-PMPD7

PMRD
PMWR      

I/O

I/O 

O
O
O
I/O

O
O

TTL/ST

TTL/ST

—
—
—

TTL/ST

—
—

No

No

No
No
No
No

No
No

Parallel Master Port Address Bit 0 Input (Buffered Slave modes) and 
Output (Master modes).
Parallel Master Port Address Bit 1 Input (Buffered Slave modes) and 
Output (Master modes).
Parallel Master Port Address (Demultiplexed Master Modes).
Parallel Master Port Byte Enable Strobe.
Parallel Master Port Chip Select 1 Strobe.
Parallel Master Port Data (Demultiplexed Master mode) or Address/
Data (Multiplexed Master modes).
Parallel Master Port Read Strobe.
Parallel Master Port Write Strobe.

DAC1RN  
DAC1RP 
DAC1RM 

O
O
O

—
—
—

No
No
No

DAC1 Right Channel Negative Output.
DAC1 Right Channel Positive Output.
DAC1 Right Channel Middle Point Value (typically 1.65V).

DAC1LN  
DAC1LP 
DAC1LM 

O
O
O

—
—
—

No
No
No

DAC1 Left Channel Negative Output.
DAC1 Left Channel Positive Output.
DAC1 Left Channel Middle Point Value (typically 1.65V).

COFS I/O ST Yes Data Converter Interface frame synchronization pin.

CSCK I/O ST Yes Data Converter Interface serial clock input/output pin.

CSDI I ST Yes Data Converter Interface serial data input pin

CSDO O — Yes Data Converter Interface serial data output pin.

PGED1
PGEC1
PGED2
PGEC2
PGED3
PGEC3

I/O
I

I/O
I

I/O
I

ST
ST
ST
ST
ST
ST

No
No
No
No
No
No

Data I/O pin for programming/debugging communication channel 1.
Clock input pin for programming/debugging communication channel 1.
Data I/O pin for programming/debugging communication channel 2.
Clock input pin for programming/debugging communication channel 2.
Data I/O pin for programming/debugging communication channel 3.
Clock input pin for programming/debugging communication channel 3.

MCLR I/P ST No Master Clear (Reset) input. This pin is an active-low Reset to the 
device.

AVDD P P No Positive supply for analog modules. This pin must be connected at all 
times.

TABLE 1-1: PINOUT I/O DESCRIPTIONS (CONTINUED)

Pin Name Pin
Type

Buffer
Type PPS Description

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input                      
TTL = TTL input buffer PPS = Peripheral Pin Select
DS70292G-page 16 © 2007-2012 Microchip Technology Inc.



dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
3.8.3.2 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, 0x7FFF.

• 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.

3.8.4 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.
DS70292G-page 34 © 2007-2012 Microchip Technology Inc.
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dsPIC
33FJ32G

P302/304, dsPIC
33FJ64G

PX02/X04, A
N

D
 dsPIC

33FJ128G
PX02/X04

TA

SF it 3 Bit 2 Bit 1 Bit 0 All 
Resets

OC1 xxxx

OC1 xxxx

OC1 TSEL OCM<2:0> 0000

OC2 xxxx

OC2 xxxx

OC2 TSEL OCM<2:0> 0000

OC3 xxxx

OC3 xxxx

OC3 TSEL OCM<2:0> 0000

OC4 xxxx

OC4 xxxx

OC4 TSEL OCM<2:0> 0000

Leg

TA

SF Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

I2C gister 0000

I2C egister 00FF

I2C egister 0000

I2C RCEN PEN RSEN SEN 1000

I2C S R_W RBF TBF 0000

I2C 0000

I2C 0000

Leg

TA

SF Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

U1M BRGH PDSEL<1:0> STSEL 0000

U1S PERR FERR OERR URXDA 0110

U1T Register xxxx

U1R  Register 0000

U1B 0000

Leg
BLE 4-7: OUTPUT COMPARE REGISTER MAP

R Name SFR 
Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 B

RS 0180 Output Compare 1 Secondary Register

R 0182 Output Compare 1 Register

CON 0184 — — OCSIDL — — — — — — — — OCFLT OC

RS 0186 Output Compare 2 Secondary Register

R 0188 Output Compare 2 Register

CON 018A — — OCSIDL — — — — — — — — OCFLT OC

RS 018C Output Compare 3 Secondary Register

R 018E Output Compare 3 Register

CON 0190 — — OCSIDL — — — — — — — — OCFLT OC

RS 0192 Output Compare 4 Secondary Register

R 0194 Output Compare 4 Register

CON 0196 — — OCSIDL — — — — — — — — OCFLT OC

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

BLE 4-8: I2C1 REGISTER MAP

R Name SFR 
Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4

1RCV 0200 — — — — — — — — Receive Re

1TRN 0202 — — — — — — — — Transmit R

1BRG 0204 — — — — — — — Baud Rate Generator R

1CON 0206 I2CEN — I2CSIDL SCLREL IPMIEN A10M DISSLW SMEN GCEN STREN ACKDT ACKEN

1STAT 0208 ACKSTAT TRSTAT — — — BCL GCSTAT ADD10 IWCOL I2COV D_A P

1ADD 020A — — — — — — Address Register

1MSK 020C — — — — — — Address Mask Register

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

BLE 4-9: UART1 REGISTER MAP

R Name SFR 
Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4

ODE 0220 UARTEN — USIDL IREN RTSMD — UEN1 UEN0 WAKE LPBACK ABAUD URXINV

TA 0222 UTXISEL1 UTXINV UTXISEL0 — UTXBRK UTXEN UTXBF TRMT URXISEL<1:0> ADDEN RIDLE

XREG 0224 — — — — — — — UTX8 UART Transmit 

XREG 0226 — — — — — — — URX8 UART Received

RG 0228 Baud Rate Generator Prescaler

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



©
 2007-2012 M

icrochip Technology Inc.
D

S
70292G

-page 49

dsPIC
33FJ32G

P302/304, dsPIC
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PX02/X04, A
N

D
 dsPIC

33FJ128G
PX02/X04

T 33FJ32GP302

Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

xxxx

SIMSAM ASAM SAMP DONE 0000

3:0> BUFM ALTS 0000

7:0> 0000

— CH123NA<1:0> CH123SA 0000

CH0SA<4:0> 0000

PCFG3 PCFG2 PCFG1 PCFG0 0000

CSS3 CSS2 CSS1 CSS0 0000

— DMABL<2:0> 0000

T 33FJ32GP304

Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

xxxx

SIMSAM ASAM SAMP DONE 0000

3:0> BUFM ALTS 0000

7:0> 0000

— CH123NA<1:0> CH123SA 0000

CH0SA<4:0> 0000

PCFG3 PCFG2 PCFG1 PCFG0 0000

CSS3 CSS2 CSS1 CSS0 0000

— DMABL<2:0> 0000

T

Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

CFDIV<6:0> 0000

— RITYPE RFULL REMPTY 0000

0000

0000

0000
ABLE 4-13: ADC1 REGISTER MAP FOR dsPIC33FJ64GP202/802, dsPIC33FJ128GP202/802 AND dsPIC

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

ADC1BUF0 0300 ADC Data Buffer 0

AD1CON1 0320 ADON — ADSIDL ADDMABM — AD12B FORM<1:0> SSRC<2:0> —

AD1CON2 0322 VCFG<2:0> — — CSCNA CHPS<1:0> BUFS — SMPI<

AD1CON3 0324 ADRC — — SAMC<4:0> ADCS<

AD1CHS123 0326 — — — — — CH123NB<1:0> CH123SB — — — —

AD1CHS0 0328 CH0NB — — CH0SB<4:0> CH0NA — —

AD1PCFGL 032C — — — PCFG12 PCFG11 PCFG10 PCFG9 — — — PCFG5 PCFG4

AD1CSSL 0330 — — — CSS12 CSS11 CSS10 CSS9 — — — CSS5 CSS4

AD1CON4 0332 — — — — — — — — — — — —

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

ABLE 4-14: ADC1 REGISTER MAP FOR dsPIC33FJ64GP204/804, dsPIC33FJ128GP204/804 AND dsPIC

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

ADC1BUF0 0300 ADC Data Buffer 0

AD1CON1 0320 ADON — ADSIDL ADDMABM — AD12B FORM<1:0> SSRC<2:0> —

AD1CON2 0322 VCFG<2:0> — — CSCNA CHPS<1:0> BUFS — SMPI<

AD1CON3 0324 ADRC — — SAMC<4:0> ADCS<

AD1CHS123 0326 — — — — — CH123NB<1:0> CH123SB — — — —

AD1CHS0 0328 CH0NB — — CH0SB<4:0> CH0NA — —

AD1PCFGL 032C — — — PCFG12 PCFG11 PCFG10 PCFG9 PCFG8 PCFG7 PCFG6 PCFG5 PCFG4

AD1CSSL 0330 — — — CSS12 CSS11 CSS10 CSS9 CSS8 CSS7 CSS6 CSS5 CSS4

AD1CON4 0332 — — — — — — — — — — — —

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

ABLE 4-15: DAC1 REGISTER MAP FOR dsPIC33FJ128GP802/804 AND dsPIC33FJ64GP802/804

SFR Name SFR 
Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4

DAC1CON 03F0 DACEN — DACSIDL AMPON — — — FORM — DA

DAC1STAT 03F2 LOEN — LMVOEN — — LITYPE LFULL LEMPTY ROEN — RMVOEN —

DAC1DFLT 03F4 DAC1DFLT<15:0>

DAC1RDAT 03F6 DAC1RDAT<15:0>

DAC1LDAT 03F8 DAC1LDAT<15:0>

Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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4 AND dsPIC33FJ64GP802/804)

Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

— CANCAP — — WIN 0480

DNCNT<4:0> 0000

ICODE<6:0> 0000

FSA<4:0> 0000

FNRB<5:0> 0000

— FIFOIF RBOVIF RBIF TBIF 0000

— FIFOIE RBOVIE RBIE TBIE 0000

ERRCNT<7:0> 0000

BRP<5:0> 0000

1PH<2:0> PRSEG<2:0> 0000

LTEN4 FLTEN3 FLTEN2 FLTEN1 FLTEN0 FFFF

:0> F1MSK<1:0> F0MSK<1:0> 0000

1:0> F9MSK<1:0> F8MSK<1:0> 0000

 dsPIC33FJ64GP802/804)

it 4 Bit 3 Bit 2 Bit 1 Bit 0 All 
Resets

UL4 RXFUL3 RXFUL2 RXFUL1 RXFUL0 0000

UL20 RXFUL19 RXFUL18 RXFUL17 RXFUL16 0000

VF4 RXOVF3 RXOVF2 RXOVF1 RXOVF0 0000

VF20 RXOVF19 RXOVF18 RXOVF17 RXOVF16 0000

RR0 TXREQ0 RTREN0 TX0PRI<1:0> 0000

RR2 TXREQ2 RTREN2 TX2PRI<1:0> 0000

RR4 TXREQ4 RTREN4 TX4PRI<1:0> 0000

RR6 TXREQ6 RTREN6 TX6PRI<1:0> 0000

xxxx

xxxx
 

 

TABLE 4-17: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN = 0 OR 1 (FOR dsPIC33FJ128GP802/80

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

C1CTRL1 0400 — — CSIDL ABAT — REQOP<2:0> OPMODE<2:0>

C1CTRL2 0402 — — — — — — — — — — —

C1VEC 0404 — — — FILHIT<4:0> —

C1FCTRL 0406 DMABS<2:0> — — — — — — — —

C1FIFO 0408 — — FBP<5:0> — —

C1INTF 040A — — TXBO TXBP RXBP TXWAR RXWAR EWARN IVRIF WAKIF ERRIF

C1INTE 040C — — — — — — — — IVRIE WAKIE ERRIE

C1EC 040E TERRCNT<7:0> R

C1CFG1 0410 — — — — — — — — SJW<1:0>

C1CFG2 0412 — WAKFIL — — — SEG2PH<2:0> SEG2PHTS SAM SEG

C1FEN1 0414 FLTEN15 FLTEN14 FLTEN13 FLTEN12 FLTEN11 FLTEN10 FLTEN9 FLTEN8 FLTEN7 FLTEN6 FLTEN5 F

C1FMSKSEL1 0418 F7MSK<1:0> F6MSK<1:0> F5MSK<1:0> F4MSK<1:0> F3MSK<1:0> F2MSK<1

C1FMSKSEL2 041A F15MSK<1:0> F14MSK<1:0> F13MSK<1:0> F12MSK<1:0> F11MSK<1:0> F10MSK<

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

TABLE 4-18: ECAN1 REGISTER MAP WHEN C1CTRL1.WIN = 0 (FOR dsPIC33FJ128GP802/804 AND

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 B

0400-
041E

See definition when WIN = x

C1RXFUL1 0420 RXFUL15 RXFUL14 RXFUL13 RXFUL12 RXFUL11 RXFUL10 RXFUL9 RXFUL8 RXFUL7 RXFUL6 RXFUL5 RXF

C1RXFUL2 0422 RXFUL31 RXFUL30 RXFUL29 RXFUL28 RXFUL27 RXFUL26 RXFUL25 RXFUL24 RXFUL23 RXFUL22 RXFUL21 RXF

C1RXOVF1 0428 RXOVF15 RXOVF14 RXOVF13 RXOVF12 RXOVF11 RXOVF10 RXOVF9 RXOVF8 RXOVF7 RXOVF6 RXOVF5 RXO

C1RXOVF2 042A RXOVF31 RXOVF30 RXOVF29 RXOVF28 RXOVF27 RXOVF26 RXOVF25 RXOVF24 RXOVF23 RXOVF22 RXOVF21 RXO

C1TR01CON 0430 TXEN1 TXABT1 TXLARB1 TXERR1 TXREQ1 RTREN1 TX1PRI<1:0> TXEN0 TXABT0 TXLARB0 TXE

C1TR23CON 0432 TXEN3 TXABT3 TXLARB3 TXERR3 TXREQ3 RTREN3 TX3PRI<1:0> TXEN2 TXABT2 TXLARB2 TXE

C1TR45CON 0434 TXEN5 TXABT5 TXLARB5 TXERR5 TXREQ5 RTREN5 TX5PRI<1:0> TXEN4 TXABT4 TXLARB4 TXE

C1TR67CON 0436 TXEN7 TXABT7 TXLARB7 TXERR7 TXREQ7 RTREN7 TX7PRI<1:0> TXEN6 TXABT6 TXLARB6 TXE

C1RXD 0440 Received Data Word

C1TXD 0442 Transmit Data Word

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

Fi it 3 Bit 2 Bit 1 Bit 0 All 
Resets

RP — — — — 1F00

RP INT2R<4:0> 001F

RP T2CKR<4:0> 1F1F

RP T4CKR<4:0> 1F1F

RP IC1R<4:0> 1F1F

RP IC7R<4:0> 1F1F

RP OCFAR<4:0> 001F

RP U1RXR<4:0> 1F1F

RP U2RXR<4:0> 1F1F

RP SDI1R<4:0> 1F1F

RP SS1R<4:0> 001F

RP SDI2R<4:0> 1F1F

RP SS2R<4:0> 001F

RP CSDIR<4:0> 1F1F

RP COFSR<4:0> 001F

RP C1RXR<4:0> 001F

Le
No
BLE 4-21: PERIPHERAL PIN SELECT INPUT REGISTER MAP

le 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 B

INR0 0680 — — — INT1R<4:0> — — — —
INR1 0682 — — — — — — — — — — —
INR3 0686 — — — T3CKR<4:0> — — —
INR4 0688 — — — T5CKR<4:0> — — —
INR7 068E — — — IC2R<4:0> — — —
INR10 0694 — — — IC8R<4:0> — — —
INR11 0696 — — — — — — — — — — —
INR18 06A4 — — — U1CTSR<4:0> — — —
INR19 06A6 — — — U2CTSR<4:0> — — —
INR20 06A8 — — — SCK1R<4:0> — — —
INR21 06AA — — — — — — — — — — —
INR22 06AC — — — SCK2R<4:0> — — —
INR23 06AE — — — — — — — — — — —
INR24 06B0 — — — CSCKR<4:0> — — —
INR25 06B2 — — — — — — — — — — —
INR26(1) 06B4 — — — — — — — — — — —
gend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
te 1: This register is present only for dsPIC33FJ128GP802/804 and dsPIC33FJ64GP802/804



dsPIC33FJ32GP302/304, dsPIC33FJ64GPX02/X04, AND dsPIC33FJ128GPX02/X04
TABLE 4-37: FUNDAMENTAL ADDRESSING MODES SUPPORTED

4.5.3 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. 

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

4.5.4 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.

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)

4.5.5 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 lit-
erals to specify the branch destination directly, whereas
the DISI 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.

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

to form the EA.
Register Indirect with Register Offset 
(Register Indexed)

The sum of Wn and Wb forms the EA.

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

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).

Note: Not all instructions support all the address-
ing modes given above. Individual instruc-
tions may support different subsets of
these addressing modes.

Note: Register Indirect with Register Offset
Addressing mode is available only for W9
(in X space) and W11 (in Y space).
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REGISTER 9-4: OSCTUN: FRC OSCILLATOR TUNING REGISTER(2)

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-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>(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 15-6 Unimplemented: Read as ‘0’
bit 5-0 TUN<5:0>: FRC Oscillator Tuning bits(1)

111111 = Center frequency -0.375% (7.345 MHz) 
•
•
•
100001 = Center frequency -11.625% (6.52 MHz) 
100000 = Center frequency -12% (6.49 MHz)
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)

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.

2: This register is reset only on a Power-on Reset (POR).
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10.6 Power-Saving Control Registers
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 U-0 U-0 R/W-0
T5MD T4MD T3MD T2MD T1MD — — DCIMD

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0
I2C1MD U2MD U1MD SPI2MD SPI1MD — C1MD AD1MD

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 T5MD: Timer5 Module Disable bit
1 = Timer5 module is disabled
0 = Timer5 module is enabled

bit 14 T4MD: Timer4 Module Disable bit
1 = Timer4 module is disabled
0 = Timer4 module is enabled

bit 13 T3MD: Timer3 Module Disable bit
1 = Timer3 module is disabled
0 = Timer3 module is enabled

bit 12 T2MD: Timer2 Module Disable bit
1 = Timer2 module is disabled
0 = Timer2 module is enabled

bit  11 T1MD: Timer1 Module Disable bit
1 = Timer1 module is disabled
0 = Timer1 module is enabled

bit 10-9 Unimplemented: Read as ‘0’
bit 8 DCIMD: DCI Module Disable bit

1 = DCI module is disabled
0 = DCI module is enabled

bit 7 I2C1MD: I2C1 Module Disable bit
1 = I2C1 module is disabled
0 = I2C1 module is enabled

bit 6 U2MD: UART2 Module Disable bit
1 = UART2 module is disabled
0 = UART2 module is enabled

bit 5 U1MD: UART1 Module Disable bit
1 = UART1 module is disabled
0 = UART1 module is enabled

bit 4 SPI2MD: SPI2 Module Disable bit
1 = SPI2 module is disabled
0 = SPI2 module is enabled

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 AD1MD: ADC1 Module Disable bit
1 = ADC1 module is disabled
0 = ADC1 module is enabled
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13.0 TIMER2/3 AND TIMER4/5 
FEATURE 

Timer2 and Timer4 are Type B timers with the following
specific features:

• A Type B timer can be concatenated with a Type 
C timer to form a 32-bit timer

• The external clock input (TxCK) is always 
synchronized to the internal device clock and the 
clock synchronization is performed after the 
prescaler. 

A block diagram of the Type B timer is shown in
Figure 13-1. 

Timer3 and Timer5 are Type C timers with the following
specific 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 analog-to-digital conversion.

• The external clock input (TxCK) is always syn-
chronized to the internal device clock and the 
clock synchronization is performed before the 
prescaler

A block diagram of the Type C timer is shown in
Figure 13-2. 

FIGURE 13-1: TYPE B TIMER BLOCK DIAGRAM (x = 2 or 4) 

FIGURE 13-2: TYPE C TIMER BLOCK DIAGRAM (x = 3 or 5)

Note 1: This data sheet summarizes the features
of the dsPIC33FJ32GP302/304,
dsPIC33FJ64GPX02/X04, and
dsPIC33FJ128GPX02/X04 families of
devices. It is not intended to be a compre-
hensive reference source. To comple-
ment the information in this data sheet,
refer to Section 11. “Timers” (DS70205)
of the “dsPIC33F/PIC24H Family Refer-
ence Manual”, which is available from the
Microchip website (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.
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16.3     SPI Control Registers
REGISTER 16-1: SPIxSTAT: SPIx STATUS AND CONTROL REGISTER

R/W-0 U-0 R/W-0 U-0 U-0 U-0 U-0 U-0
SPIEN — SPISIDL — — — — —

bit 15 bit 8

U-0 R/C-0 U-0 U-0 U-0 U-0 R-0 R-0
— SPIROV — — — — SPITBF SPIRBF

bit 7 bit 0

Legend: C = Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 SPIEN: SPIx Enable bit
1 = Enables module and configures SCKx, SDOx, SDIx and SSx as serial port pins
0 = Disables module

bit 14 Unimplemented: Read as ‘0’
bit 13 SPISIDL: Stop in Idle Mode bit

1 = Discontinue module operation when device enters Idle mode
0 = Continue module operation in Idle mode

bit 12-7 Unimplemented: Read as ‘0’
bit 6 SPIROV: Receive Overflow Flag bit

1 = A new byte/word is completely received and discarded. The user software has not read the 
previous data in the SPIxBUF register

0 = No overflow has occurred
bit 5-2 Unimplemented: Read as ‘0’
bit 1 SPITBF: SPIx Transmit Buffer Full Status bit

1 = Transmit not yet started, SPIxTXB is full
0 = Transmit started, SPIxTXB is empty
Automatically set in hardware when CPU writes SPIxBUF location, loading SPIxTXB.
Automatically cleared in hardware when SPIx module transfers data from SPIxTXB to SPIxSR.

bit 0 SPIRBF: SPIx Receive Buffer Full Status bit
1 = Receive complete, SPIxRXB is full
0 = Receive is not complete, SPIxRXB is empty
Automatically set in hardware when SPIx transfers data from SPIxSR to SPIxRXB.
Automatically cleared in hardware when core reads SPIxBUF location, reading SPIxRXB.
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19.3 Modes of Operation
The ECAN module can operate in one of several
operation modes selected by the user. These modes
include:
• Initialization mode
• Disable mode
• Normal Operation mode
• Listen Only mode
• Listen All Messages mode
• Loopback mode

Modes are requested by setting the REQOP<2:0> bits
(CiCTRL1<10:8>). Entry into a mode is Acknowledged
by monitoring the OPMODE<2:0> bits
(CiCTRL1<7:5>). The module does not change the
mode and the OPMODE bits until a change in mode is
acceptable, generally during bus Idle time, which is
defined as at least 11 consecutive recessive bits.

19.3.1 INITIALIZATION MODE
In the Initialization mode, the module does not transmit
or receive. The error counters are cleared and the inter-
rupt flags remain unchanged. The user application has
access to Configuration registers that are access
restricted in other modes. The module protects the user
from accidentally violating the CAN protocol through
programming errors. All registers which control the
configuration of the module cannot be modified while
the module is on-line. The ECAN module is not allowed
to enter the Configuration mode while a transmission is
taking place. The Configuration mode serves as a lock
to protect the following registers:
• All Module Control registers
• Baud Rate and Interrupt Configuration registers 
• Bus Timing registers 
• Identifier Acceptance Filter registers 
• Identifier Acceptance Mask registers

19.3.2 DISABLE MODE
In Disable mode, the module does not transmit or
receive. The module has the ability to set the WAKIF bit
due to bus activity, however, any pending interrupts
remains and the error counters retains their value.

If the REQOP<2:0> bits (CiCTRL1<10:8>) = 001, the
module enters the Module Disable mode. If the module is
active, the module waits for 11 recessive bits on the CAN
bus, detect that condition as an Idle bus, then accept the
module disable command. When the OPMODE<2:0>
bits (CiCTRL1<7:5>) = 001, that indicates whether the
module successfully went into Module Disable mode.
The I/O pins reverts to normal I/O function when the
module is in the Module Disable mode.

The module can be programmed to apply a low-pass
filter function to the CiRX input line while the module or
the CPU is in Sleep mode. The WAKFIL bit
(CiCFG2<14>) enables or disables the filter.

19.3.3 NORMAL OPERATION MODE
Normal Operation mode is selected when
REQOP<2:0> = 000. In this mode, the module is
activated and the I/O pins assumes the CAN bus
functions. The module transmits and receive CAN bus
messages via the CiTX and CiRX pins.

19.3.4 LISTEN ONLY MODE
If the Listen Only mode is activated, the module on the
CAN bus is passive. The transmitter buffers revert to
the port I/O function. The receive pins remain inputs.
For the receiver, no error flags or Acknowledge signals
are sent. The error counters are deactivated in this
state. The Listen Only mode can be used for detecting
the baud rate on the CAN bus. To use this, it is
necessary that there are at least two further nodes that
communicate with each other. 

19.3.5 LISTEN ALL MESSAGES MODE
The module can be set to ignore all errors and receive
any message. The Listen All Messages mode is acti-
vated by setting REQOP<2:0> = ‘111’. In this mode,
the data which is in the message assembly buffer, until
the time an error occurred, is copied in the receive buf-
fer and can be read via the CPU interface. 

19.3.6 LOOPBACK MODE
If the Loopback mode is activated, the module con-
nects the internal transmit signal to the internal receive
signal at the module boundary. The transmit and
receive pins revert to their port I/O function.

Note: Typically, if the ECAN module is allowed to
transmit in a particular mode of operation
and a transmission is requested immedi-
ately after the ECAN module has been
placed in that mode of operation, the mod-
ule waits for 11 consecutive recessive bits
on the bus before starting transmission. If
the user switches to Disable mode within
this 11-bit period, then this transmission is
aborted and the corresponding TXABT bit
is set and TXREQ bit is cleared.
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REGISTER 19-5: CiFIFO: ECAN™ FIFO STATUS REGISTER
U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FBP<5:0>

bit 15 bit 8

U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FNRB<5:0>

bit 7 bit 0

Legend: C = Writable bit, but only ‘0’ can be written to clear the 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 13-8 FBP<5:0>: FIFO Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer
•
•
•
000001 = TRB1 buffer
000000 = TRB0 buffer

bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 FNRB<5:0>: FIFO Next Read Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer
•
•
•
000001 = TRB1 buffer
000000 = TRB0 buffer
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REGISTER 19-15: CiBUFPNT4: ECAN™ FILTER 12-15 BUFFER POINTER 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

F15BP<3:0> F14BP<3:0>
bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F13BP<3:0> F12BP<3:0>

bit 7 bit 0

Legend: C = Writable bit, but only ‘0’ can be written to clear the 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 15-12 F15BP<3:0>: RX Buffer mask for Filter 15 
1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14
•
•
•
0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0

bit 11-8 F14BP<3:0>: RX Buffer mask for Filter 14 (same values as bit 15-12)
bit 7-4 F13BP<3:0>: RX Buffer mask for Filter 13 (same values as bit 15-12)
bit 3-0 F12BP<3:0>: RX Buffer mask for Filter 12 (same values as bit 15-12)
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19.6 ECAN Message Buffers
ECAN Message Buffers are part of DMA RAM Memory.
They are not ECAN special function registers. The user
application must directly write into the DMA RAM area
that is configured for ECAN Message Buffers. The
location and size of the buffer area is defined by the
user application.

BUFFER 19-1: ECAN™ MESSAGE BUFFER WORD 0
U-0 U-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x
— — — SID10 SID9 SID8 SID7 SID6

bit 15 bit 8

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID5 SID4 SID3 SID2 SID1 SID0 SRR IDE

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-13 Unimplemented: Read as ‘0’
bit 12-2 SID<10:0>: Standard Identifier bits
bit 1 SRR: Substitute Remote Request bit

1 = Message will request remote transmission 
0 = Normal message

bit 0 IDE: Extended Identifier bit
1 = Message will transmit extended identifier 
0 = Message will transmit standard identifier

BUFFER 19-2: ECAN™ MESSAGE BUFFER WORD 1
U-0 U-0 U-0 U-0 R/W-x R/W-x R/W-x R/W-x
— — — — EID17 EID16 EID15 EID14

bit 15 bit 8

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID13 EID12 EID11 EID10 EID9 EID8 EID7 EID6

bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-12 Unimplemented: Read as ‘0’
bit 11-0 EID<17:6>: Extended Identifier bits
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20.2 DCI Resources
Many useful resources related to DCI are provided on
the main product page of the Microchip web site for the
devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

20.2.1 KEY RESOURCES
• Section 20. “Data Converter Interface (DCI)” 

(DS70288)
• Code Samples
• Application Notes
• Software Libraries
• Webinars
• All related dsPIC33F/PIC24H Family Reference 

Manuals Sections
• Development Tools

Note: In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en532311
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REGISTER 22-3: DAC1DFLT: DAC DEFAULT DATA 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
DACDFLT<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
DACDFLT<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 DACDFLT<15:0>: DAC Default Value bits

REGISTER 22-4: DAC1LDAT: DAC LEFT DATA 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
DACLDAT<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
DACLDAT<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 DACLDAT<15:0>: Left Channel Data Port bits

REGISTER 22-5: DAC1RDAT: DAC RIGHT DATA 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
DACRDAT<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
DACRDAT<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 DACRDAT<15:0>: Right Channel Data Port bits
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24.2 RTCC Resources
Many useful resources related to RTCC are provided
on the main product page of the Microchip web site for
the devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

24.2.1 KEY RESOURCES
• Section 37. “Real-Time Clock and Calendar 

(RTCC)” (DS70301)
• Code Samples
• Application Notes
• Software Libraries
• Webinars
• All related dsPIC33F/PIC24H Family Reference 

Manuals Sections
• Development Tools

Note: In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en532311
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