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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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Speed 60 MIPs

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

Peripherals Brown-out Detect/Reset, DMA, Motor Control PWM, POR, PWM, WDT

Number of I/O 53

Program Memory Size 32KB (11K x 24)

Program Memory Type FLASH

EEPROM Size -

RAM Size 4K x 8

Voltage - Supply (Vcc/Vdd) 4.5V ~ 5.5V

Data Converters A/D 36x10/12b

Oscillator Type Internal

Operating Temperature -40°C ~ 125°C (TA)

Mounting Type Surface Mount

Package / Case 64-TQFP
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DOENDH<5:0> 00xx

N OV Z C 0000

AT IPL3 SFA RND IF 0020

0 XWM3 XWM2 XWM1 XWM0 0000

0 xxxx

1 xxxx

0 xxxx

1 xxxx

V4 XBREV3 XBREV2 XBREV1 XBREV0 8xxx

xxxx

LPAG<7:0> 0000

0000

— MCTXI2 MCTXI1 MCTXI0 0000

4 Bit 3 Bit 2 Bit 1 Bit 0
All 

Reset
s

DOENDH 0040 — — — — — — — — — —

SR 0042 OA OB SA SB OAB SAB DA DC IPL2 IPL1 IPL0 RA

CORCON 0044 VAR — US1 US0 EDT DL2 DL1 DL0 SATA SATB SATDW ACCS

MODCON 0046 XMODEN YMODEN — — BWM3 BWM2 BWM1 BWM0 YWM3 YWM2 YWM1 YWM

XMODSRT 0048 XMODSRT<15:1>

XMODEND 004A XMODEND<15:1>

YMODSRT 004C YMODSRT<15:1>

YMODEND 004E YMODEND<15:1>

XBREV 0050 BREN XBREV14 XBREV13 XBREV12 XBREV11 XBREV10 XBREV9 XBREV8 XBREV7 XBREV6 XBREV5 XBRE

DISICNT 0052 — — DISICNT<13:0>

TBLPAG 0054 — — — — — — — — TB

MSTRPR 0058 MSTRPR<15:0>

CTXTSTAT 005A — — — — — CCTXI2 CCTXI1 CCTXI0 — — — —

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

 SFR 
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 

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

Resets

NV P3 NVMOP2 NVMOP1 NVMOP0 0000

NV 0000

NV 6> 0000

NV 0000

NV 0 0000

NV :16> 0000

Le

N
Bit 3 Bit 2 Bit 1 Bit 0

All 
Resets

RC LEEP IDLE BOR POR Note 1

OS CF — — OSWEN Note 2

CL LPRE3 PLLPRE2 PLLPRE1 PLLPRE0 0000

PL 0000

OS TUN<5:0> 0000

Le
No

Bit 3 Bit 2 Bit 1 Bit 0
All 

Resets

RE — — — — 0000

Le
BLE 4-19: NVM REGISTER MAP

BLE 4-20: SYSTEM CONTROL REGISTER MAP

BLE 4-21: REFERENCE CLOCK REGISTER MAP

SFR 
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

MCON 0728 WR WREN WRERR NVMSIDL — — RPDF URERR — — — — NVMO

MADR 072A NVMADR<15:0>

MADRU 072C — — — — — — — — NVMADRU<23:1

MKEY 072E — — — — — — — — NVMKEY<7:0>

MSRCADRL 0730 NVMSRCADR<15:1>

MSRCADRH 0732 — — — — — — — — NVMSRCADR<23

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

SFR 
ame

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

ON 0740 TRAPR IOPUWR — — VREGSF — CM VREGS EXTR SWR SWDTEN WDTO S

CCON 0742 — COSC2 COSC1 COSC0 — NOSC2 NOSC1 NOSC0 CLKLOCK IOLOCK LOCK —

KDIV 0744 ROI DOZE2 DOZE1 DOZE0 DOZEN FRCDIV2 FRCDIV1 FRCDIV0 PLLPOST1 PLLPOST0 — PLLPRE4 PL

LFBD 0746 — — — — — — — PLLDIV<8:0>

CTUN 0748 — — — — — — — — — —

gend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
te 1: RCON register Reset values are dependent on the type of Reset.

2: OSCCON register Reset values are dependent on the Configuration fuses.

SFR 
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

FOCON 074E ROON — ROSSLP ROSEL RODIV3 RODIV2 RODIV1 RODIV0 — — — —

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



dsPIC33EVXXXGM00X/10X FAMILY
4.3.1 PAGED MEMORY SCHEME

The dsPIC33EVXXXGM00X/10X family architecture
extends the available DS through a paging scheme,
which allows the available DS to be accessed using
MOV instructions in a linear fashion for pre- and post-
modified Effective Addresses (EAs). The upper half of
the Base Data Space address is used in conjunction
with the Data Space Page registers, the 10-bit Data
Space Read Page register (DSRPAG) or the 9-bit Data
Space Write Page register (DSWPAG), to form an EDS
address, or Program Space Visibility (PSV) address.

The Data Space Page registers are located in the SFR
space. Construction of the EDS address is shown in
Figure 4-9 and Figure 4-10. When DSRPAG<9> = 0
and the base address bit, EA<15> = 1, the
DSRPAG<8:0> bits are concatenated onto EA<14:0> to
form the 24-bit EDS read address. Similarly, when the
base address bit, EA<15> = 1, the DSWPAG<8:0>
bits are concatenated onto EA<14:0> to form the 24-
bit EDS write address.

FIGURE 4-9: EXTENDED DATA SPACE (EDS) READ ADDRESS GENERATION

1

DSRPAG<8:0>

9 Bits

EA

15 Bits

Select

Byte24-Bit EDS EA
Select

EA
(DSRPAG = Don’t Care)

No EDS Access

Select16-Bit DS EA
Byte

EA<15> = 0

DSRPAG

0

EA<15>

Note: DS read access when DSRPAG = 0x000 will force an address error trap. 

= 1?
DSRPAG<9>

Y

N

Generate
PSV Address

0
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dsPIC33EVXXXGM00X/10X FAMILY
             

REGISTER 8-14: DMAPPS: DMA PING-PONG STATUS 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 R-0 R-0 R-0 R-0

— — — — PPST3 PPST2 PPST1 PPST0

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 15-4 Unimplemented: Read as ‘0’

bit 3 PPST3: Channel 3 Ping-Pong Mode Status Flag bit

1 = DMA3STB register is selected
0 = DMA3STA register is selected

bit 2 PPST2: Channel 2 Ping-Pong Mode Status Flag bit

1 = DMA2STB register is selected
0 = DMA2STA register is selected

bit 1 PPST1: Channel 1 Ping-Pong Mode Status Flag bit

1 = DMA1STB register is selected
0 = DMA1STA register is selected

bit 0 PPST0: Channel 0 Ping-Pong mode Status Flag bit

1 = DMA0STB register is selected
0 = DMA0STA register is selected
 2013-2016 Microchip Technology Inc. DS70005144E-page 121



dsPIC33EVXXXGM00X/10X FAMILY
REGISTER 11-18: RPOR0: PERIPHERAL PIN SELECT OUTPUT REGISTER 0

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

— — RP35R5 RP35R4 RP35R3 RP35R2 RP35R1 RP35R0

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

— — RP20R5 RP20R4 RP20R3 RP20R2 RP20R1 RP20R0

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 13-8 RP35R<5:0>: Peripheral Output Function is Assigned to RP35 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’ 

bit 5-0 RP20R<5:0>: Peripheral Output Function is Assigned to RP20 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

REGISTER 11-19: RPOR1: PERIPHERAL PIN SELECT OUTPUT REGISTER 1

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

— — RP37R5 RP37R4 RP37R3 RP37R2 RP37R1 RP37R0

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

— — RP36R5 RP36R4 RP36R3 RP36R2 RP36R1 RP36R0

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 13-8 RP37R<5:0>: Peripheral Output Function is Assigned to RP37 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’ 

bit 5-0 RP36R<5:0>: Peripheral Output Function is Assigned to RP36 Output Pin bits 
(see Table 11-3 for peripheral function numbers)
 2013-2016 Microchip Technology Inc. DS70005144E-page 165



dsPIC33EVXXXGM00X/10X FAMILY
REGISTER 11-28: RPOR10: PERIPHERAL PIN SELECT OUTPUT REGISTER 10

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

— — RP176R5 RP176R4 RP176R3 RP176R2 RP176R1 RP176R0

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

— — RP120R5(1) RP120R4(1) RP120R3(1) RP120R2(1) RP120R1(1) RP120R0(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 15-14 Unimplemented: Read as ‘0’ 

bit 13-8 RP176R<5:0>: Peripheral Output Function is Assigned to RP176 Output Pin bits 
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’ 

bit 5-0 RP120R<5:0>: Peripheral Output Function is Assigned to RP120 Output Pin bits(1) 
(see Table 11-3 for peripheral function numbers)

Note 1: RP120R<5:0> is present in dsPIC33EVXXXGM006/106 devices only.

REGISTER 11-29: RPOR11: PERIPHERAL PIN SELECT OUTPUT REGISTER 11

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

— — RP178R5 RP178R4 RP178R3 RP178R2 RP178R1 RP178R0

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

— — RP177R5 RP177R4 RP177R3 RP177R2 RP177R1 RP177R0

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 13-8 RP178R<5:0>: Peripheral Output Function is Assigned to RP178 Output Pin bits
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’ 

bit 5-0 RP177R<5:0>: Peripheral Output Function is Assigned to RP177 Output Pin bits
(see Table 11-3 for peripheral function numbers)
DS70005144E-page 170  2013-2016 Microchip Technology Inc.
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REGISTER 14-3: DMTCLR: DEADMAN TIMER CLEAR REGISTER

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

STEP2<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 STEP2<7:0>: DMT Clear Timer bits

00001000 = Clears STEP1<7:0>, STEP2<7:0> and the Deadman Timer if preceded by the correct
loading of the STEP1<7:0> bits in the correct sequence. The write to these bits may be
verified by reading the DMTCNTL/H register and observing the counter being reset. 

All Other 
Write Patterns = Sets the BAD2 bit; the value of STEP1<7:0> will remain unchanged and the new

value being written to STEP2<7:0> will be captured. These bits are cleared when a
DMT Reset event occurs.
 2013-2016 Microchip Technology Inc. DS70005144E-page 183
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FIGURE 22-1: CANx MODULE BLOCK DIAGRAM

22.2 Modes of Operation

The CANx 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
(CxCTRL1<10:8>). Entry into a mode is Acknowledged
by monitoring the OPMODE<2:0> bits (CxCTRL1<7:5>).
The module does not change the mode and the
OPMODEx bits until a change in mode is acceptable,
generally during bus Idle time, which is defined as at least
11 consecutive recessive bits.

Message Assembly

CAN Protocol
Engine

CxTx

Buffer

CxRx

RxF14 Filter

RxF13 Filter

RxF12 Filter

RxF11 Filter

RxF10 Filter

RxF9 Filter

RxF8 Filter

RxF7 Filter

RxF6 Filter

RxF5 Filter

RxF4 Filter

RxF3 Filter

RxF2 Filter

RxF1 Filter

RxF0 Filter

Transmit Byte
Sequencer

RxM1 Mask

RxM0 Mask

Control
Configuration

Logic

CPU
Bus

Interrupts

TRB0 TX/RX Buffer Control Register

RxF15 Filter

RxM2 Mask

TRB7 TX/RX Buffer Control Register

TRB6 TX/RX Buffer Control Register

TRB5 TX/RX Buffer Control Register

TRB4 TX/RX Buffer Control Register

TRB3 TX/RX Buffer Control Register

TRB2 TX/RX Buffer Control Register

TRB1 TX/RX Buffer Control Register

DMA Controller

Control
DS70005144E-page 254  2013-2016 Microchip Technology Inc.
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REGISTER 22-5: CxFIFO: CANx FIFO STATUS REGISTER

U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0

— — FBP5 FBP4 FBP3 FBP2 FBP1 FBP0

bit 15 bit 8

U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0

— — FNRB5 FNRB4 FNRB3 FNRB2 FNRB1 FNRB0

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 13-8 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
 2013-2016 Microchip Technology Inc. DS70005144E-page 259



dsPIC33EVXXXGM00X/10X FAMILY
REGISTER 22-26: CxTRmnCON: CANx TX/RX BUFFER mn CONTROL REGISTER
(m = 0,2,4,6; n = 1,3,5,7)

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

TXENn TXABTn TXLARBn TXERRn TXREQn RTRENn TXnPRI1 TXnPRI0

bit 15 bit 8

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

TXENm TXABTm(1) TXLARBm(1) TXERRm(1) TXREQm RTRENm TXmPRI1 TXmPRI0

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 See Definition for bits 7-0, controls Buffer n.

bit 7 TXENm: TX/RX Buffer Selection bit

1 = Buffer, TRBm, is a transmit buffer
0 = Buffer, TRBm, is a receive buffer

bit 6 TXABTm: Message Aborted bit(1)

1 = Message was aborted
0 = Message completed transmission successfully

bit 5 TXLARBm: Message Lost Arbitration bit(1)

1 = Message lost arbitration while being sent
0 = Message did not lose arbitration while being sent

bit 4 TXERRm: Error Detected During Transmission bit(1)

1 = A bus error occurred while the message was being sent
0 = A bus error did not occur while the message was being sent

bit 3 TXREQm: Message Send Request bit

1 = Requests that a message be sent; the bit automatically clears when the message is successfully
sent

0 = Clearing the bit to ‘0’ while set requests a message abort

bit 2 RTRENm: Auto-Remote Transmit Enable bit 

1 = When a remote transmit is received, TXREQ will be set
0 = When a remote transmit is received, TXREQ will be unaffected

bit 1-0 TXmPRI<1:0>: Message Transmission Priority bits

11 = Highest message priority
10 = High intermediate message priority
01 = Low intermediate message priority
00 = Lowest message priority

Note 1: This bit is cleared when TXREQm is set.

Note: The buffers, SID, EID, DLC, Data Field and Receive Status registers, are located in DMA RAM.
DS70005144E-page 274  2013-2016 Microchip Technology Inc.



d
sP

IC
33E

V
X

X
X

G
M

00X
/10X

 F
A

M
IL

Y

D
S

7
0

0
0

5
1

4
4

E
-p

a
g

e
 3

1
8


 2

0
1

3
-2

0
1

6
 M

icro
ch

ip
 T

e
ch

n
o

lo
g

y In
c.

it 4 Bit 3 Bit 2 Bit 1 Bit 0

— BSEN BSS1 BSS0 BWRP

— — — — —

— — FNOSC2 FNOSC1 FNOSC0

— — OSCIOFNC POSCMD1 POSCMD0

TPRE WDTPS3 WDTPS2 WDTPS1 WDTPS0

— — — — BOREN

— — — ICS1 ICS0
TABLE 27-1: CONFIGURATION WORD REGISTER MAP

File Name Address

Device 
Memory 

Size 
(Kbytes)

Bits 
23-16

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 B

FSEC 005780 32

— AIVTDIS — — — CSS2 CSS1 CSS0 CWRP GSS1 GSS0 GWRP
00AB80 64

015780 128

02AB80 256

FBSLIM 005790 32

— — — — BSLIM<12:0>
00AB90 64

015790 128

02AB90 256

Reserved 005794 32

— Reserved(1) — — — — — — — — — —
00AB94 64

015794 128

02AB94 256

FOSCSEL 005798 32

— — — — — — — — — IESO — —
00AB98 64

015798 128

02AB98 256

FOSC 00579C 32

— — — — — — — — PLLKEN FCKSM1 FCKSM0 IOL1WAY
00AB9C 64

01579C 128

02AB9C 256

FWDT 0057A0 32

— — — — — — — WDTWIN1 WDTWIN0 WINDIS FWDTEN1 FWDTEN0 WD
00ABA0 64

0157A0 128

02ABA0 256

FPOR 0057A4 32

— — — — — — — — — — — —
00ABA4 64

0157A4 128

02ABA4 256

FICD 0057A8 32

— — — — — — — — — Reserved(2) — —
00ABA8 64

0157A8 128

02ABA8 256

Legend: — = unimplemented, read as ‘1’.
Note 1: This bit is reserved and must be programmed as ‘0’.

2: This bit is reserved and must be programmed as ‘1’.



dsPIC33EVXXXGM00X/10X FAMILY
63 RETLW RETLW #lit10,Wn Return with literal in Wn 1 6 (5) SFA

64 RETURN RETURN Return from Subroutine 1 6 (5) SFA

65 RLC RLC f f = Rotate Left through Carry f 1 1 C,N,Z

RLC f,WREG WREG = Rotate Left through Carry f 1 1 C,N,Z

RLC Ws,Wd Wd = Rotate Left through Carry Ws 1 1 C,N,Z

66 RLNC RLNC f f = Rotate Left (No Carry) f 1 1 N,Z

RLNC f,WREG WREG = Rotate Left (No Carry) f 1 1 N,Z

RLNC Ws,Wd Wd = Rotate Left (No Carry) Ws 1 1 N,Z

67 RRC RRC f f = Rotate Right through Carry f 1 1 C,N,Z

RRC f,WREG WREG = Rotate Right through Carry f 1 1 C,N,Z

RRC Ws,Wd Wd = Rotate Right through Carry Ws 1 1 C,N,Z

68 RRNC RRNC f f = Rotate Right (No Carry) f 1 1 N,Z

RRNC f,WREG WREG = Rotate Right (No Carry) f 1 1 N,Z

RRNC Ws,Wd Wd = Rotate Right (No Carry) Ws 1 1 N,Z

69 SAC SAC Acc,#Slit4,Wdo Store Accumulator 1 1 None

SAC.R Acc,#Slit4,Wdo Store Rounded Accumulator 1 1 None

70 SE SE Ws,Wnd Wnd = sign-extended Ws 1 1 C,N,Z

71 SETM SETM f f = 0xFFFF 1 1 None

SETM WREG WREG = 0xFFFF 1 1 None

SETM Ws Ws = 0xFFFF 1 1 None

72 SFTAC SFTAC Acc,Wn Arithmetic Shift Accumulator by (Wn) 1 1 OA,OB,OAB,
SA,SB,SAB

SFTAC Acc,#Slit6 Arithmetic Shift Accumulator by Slit6 1 1 OA,OB,OAB,
SA,SB,SAB

73 SL SL f f = Left Shift f 1 1 C,N,OV,Z

SL f,WREG WREG = Left Shift f 1 1 C,N,OV,Z

SL Ws,Wd Wd = Left Shift Ws 1 1 C,N,OV,Z

SL Wb,Wns,Wnd Wnd = Left Shift Wb by Wns 1 1 N,Z

SL Wb,#lit5,Wnd Wnd = Left Shift Wb by lit5 1 1 N,Z

74 SUB SUB Acc Subtract Accumulators 1 1 OA,OB,OAB,
SA,SB,SAB

SUB f f = f – WREG 1 1 C,DC,N,OV,Z

SUB f,WREG WREG = f – WREG 1 1 C,DC,N,OV,Z

SUB #lit10,Wn Wn = Wn – lit10 1 1 C,DC,N,OV,Z

SUB Wb,Ws,Wd Wd = Wb – Ws 1 1 C,DC,N,OV,Z

SUB Wb,#lit5,Wd Wd = Wb – lit5 1 1 C,DC,N,OV,Z

75 SUBB SUBB f f = f – WREG – (C) 1 1 C,DC,N,OV,Z

SUBB f,WREG WREG = f – WREG – (C) 1 1 C,DC,N,OV,Z

SUBB #lit10,Wn Wn = Wn – lit10 – (C) 1 1 C,DC,N,OV,Z

SUBB Wb,Ws,Wd Wd = Wb – Ws – (C) 1 1 C,DC,N,OV,Z

SUBB Wb,#lit5,Wd Wd = Wb – lit5 – (C) 1 1 C,DC,N,OV,Z

76 SUBR SUBR f f = WREG – f 1 1 C,DC,N,OV,Z

SUBR f,WREG WREG = WREG – f 1 1 C,DC,N,OV,Z

SUBR Wb,Ws,Wd Wd = Ws – Wb 1 1 C,DC,N,OV,Z

SUBR Wb,#lit5,Wd Wd = lit5 – Wb 1 1 C,DC,N,OV,Z

77 SUBBR SUBBR f f = WREG – f – (C) 1 1 C,DC,N,OV,Z

SUBBR f,WREG WREG = WREG – f – (C) 1 1 C,DC,N,OV,Z

SUBBR Wb,Ws,Wd Wd = Ws – Wb – (C) 1 1 C,DC,N,OV,Z

SUBBR Wb,#lit5,Wd Wd = lit5 – Wb – (C) 1 1 C,DC,N,OV,Z

TABLE 28-2: INSTRUCTION SET OVERVIEW (CONTINUED) 

Base
Instr

#

Assembly
Mnemonic

Assembly Syntax Description
# of 

Words
# of 

Cycles
Status Flags 

Affected

Note: Read and Read-Modify-Write (e.g., bit operations and logical operations) on non-CPU SFRs incur an additional instruction cycle.
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78 SWAP SWAP.b Wn Wn = nibble swap Wn 1 1 None

SWAP Wn Wn = byte swap Wn 1 1 None

79 TBLRDH TBLRDH Ws,Wd Read Prog<23:16> to Wd<7:0> 1 5 None

80 TBLRDL TBLRDL Ws,Wd Read Prog<15:0> to Wd 1 5 None

81 TBLWTH TBLWTH Ws,Wd Write Ws<7:0> to Prog<23:16> 1 2 None

82 TBLWTL TBLWTL Ws,Wd Write Ws to Prog<15:0> 1 2 None

83 ULNK ULNK Unlink Frame Pointer 1 1 SFA

84 XOR XOR f f = f .XOR. WREG 1 1 N,Z

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

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

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

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

85 ZE ZE Ws,Wnd Wnd = Zero-extend Ws 1 1 C,Z,N

TABLE 28-2: INSTRUCTION SET OVERVIEW (CONTINUED) 

Base
Instr

#

Assembly
Mnemonic

Assembly Syntax Description
# of 

Words
# of 

Cycles
Status Flags 

Affected

Note: Read and Read-Modify-Write (e.g., bit operations and logical operations) on non-CPU SFRs incur an additional instruction cycle.
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29.2 MPLAB XC Compilers

The MPLAB XC Compilers are complete ANSI C
compilers for all of Microchip’s 8, 16, and 32-bit MCU
and DSC devices. These compilers provide powerful
integration capabilities, superior code optimization and
ease of use. MPLAB XC Compilers run on Windows,
Linux or MAC OS X.

For easy source level debugging, the compilers provide
debug information that is optimized to the MPLAB X
IDE.

The free MPLAB XC Compiler editions support all
devices and commands, with no time or memory
restrictions, and offer sufficient code optimization for
most applications.

MPLAB XC Compilers include an assembler, linker and
utilities. The assembler generates relocatable object
files that can then be archived or linked with other relo-
catable object files and archives to create an execut-
able file. MPLAB XC Compiler uses the assembler to
produce its object file. Notable features of the assem-
bler include:

• Support for the entire device instruction set

• Support for fixed-point and floating-point data

• Command-line interface

• Rich directive set

• Flexible macro language

• MPLAB X IDE compatibility

29.3 MPASM Assembler

The MPASM Assembler is a full-featured, universal
macro assembler for PIC10/12/16/18 MCUs. 

The MPASM Assembler generates relocatable object
files for the MPLINK Object Linker, Intel® standard HEX
files, MAP files to detail memory usage and symbol
reference, absolute LST files that contain source lines
and generated machine code, and COFF files for
debugging.

The MPASM Assembler features include:

• Integration into MPLAB X IDE projects

• User-defined macros to streamline 
assembly code

• Conditional assembly for multipurpose 
source files

• Directives that allow complete control over the 
assembly process

29.4 MPLINK Object Linker/
MPLIB Object Librarian

The MPLINK Object Linker combines relocatable
objects created by the MPASM Assembler. It can link
relocatable objects from precompiled libraries, using
directives from a linker script. 

The MPLIB Object Librarian manages the creation and
modification of library files of precompiled code. When
a routine from a library is called from a source file, only
the modules that contain that routine will be linked in
with the application. This allows large libraries to be
used efficiently in many different applications. 

The object linker/library features include:

• Efficient linking of single libraries instead of many 
smaller files

• Enhanced code maintainability by grouping 
related modules together

• Flexible creation of libraries with easy module 
listing, replacement, deletion and extraction

29.5 MPLAB Assembler, Linker and 
Librarian for Various Device 
Families

MPLAB Assembler produces relocatable machine
code from symbolic assembly language for PIC24,
PIC32 and dsPIC DSC devices. MPLAB XC Compiler
uses the assembler to produce its object file. The
assembler generates relocatable object files that can
then be archived or linked with other relocatable object
files and archives to create an executable file. Notable
features of the assembler include:

• Support for the entire device instruction set

• Support for fixed-point and floating-point data

• Command-line interface

• Rich directive set

• Flexible macro language

• MPLAB X IDE compatibility
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30.2 AC Characteristics and Timing 
Parameters 

This section defines the dsPIC33EVXXXGM00X/10X family AC characteristics and timing parameters.

TABLE 30-15: TEMPERATURE AND VOLTAGE SPECIFICATIONS – AC

FIGURE 30-1: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS

TABLE 30-16: CAPACITIVE LOADING REQUIREMENTS ON OUTPUT PINS

AC CHARACTERISTICS

Standard Operating Conditions: 4.5V to 5.5V
(unless otherwise stated)
Operating temperature -40°C  TA  +85°C for Industrial

-40°C  TA  +125°C for Extended
Operating voltage VDD range as described in Section 30.1 “DC 
Characteristics”. 

Param
 No.

Symbol Characteristic Min. Typ. Max. Units Conditions

DO50 COSCO OSC2 Pin — — 15 pF In XT and HS modes, when 
external clock is used to drive 
OSC1

DO56 CIO All I/O Pins and OSC2 — — 50 pF EC mode 

DO58 CB SCLx, SDAx — — 400 pF In I2C mode

VDD/2

CL

RL

Pin

Pin

VSS

VSS

CL

RL = 464
CL = 50 pF for all pins except OSC2

15 pF for OSC2 output

Load Condition 1 – for All Pins except OSC2 Load Condition 2 – for OSC2
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32.9 Voltage Input Low (VIL) – Voltage Input High (VIH)

FIGURE 32-29:  TYPICAL VIH/VIL vs. TEMPERATURE (GENERAL PURPOSE I/Os) 

32.10 Voltage Output Low (VOL) – Voltage Output High (VOH)

FIGURE 32-30: TYPICAL VOH 8x DRIVER PINS vs. IOH (GENERAL PURPOSE I/Os, 
TEMPERATURES AS NOTED) 
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33.10 Voltage Output Low (VOL) – Voltage Output High (VOH)

FIGURE 33-26: TYPICAL VOH 8x DRIVER PINS vs. IOH (GENERAL PURPOSE I/Os, 
TEMPERATURES AS NOTED) 
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NOTES:
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