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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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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 opera-
tions, or translating from 8-bit MCU code. Should a mis-
aligned read or write be attempted, an address error
trap will be generated. If the error occurred on a read,
the instruction underway is completed, whereas if it
occurred on a write, the instruction will be executed but
the write will not occur. In either case, a trap will then
be executed, allowing the system and/or user to exam-
ine the machine state prior to execution of the address
fault.

FIGURE 3-10: DATA ALIGNMENT

All byte loads into any W register are loaded into the
LSB. The MSB is not modified.

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

Although most instructions are capable of operating on
word or byte data sizes, it should be noted that some
instructions, including the DSP instructions, operate
only on words.

3.2.5 NEAR DATA SPACE
An 8 Kbyte ‘near’ data space is reserved in X address
memory space between 0x0000 and 0x1FFF, which is
directly addressable via a 13-bit absolute address field
within all memory direct instructions. The remaining X
address space and all of the Y address space is
addressable indirectly. Additionally, the whole of X data
space is addressable using MOV instructions, which
support memory direct addressing with a 16-bit
address field.

3.2.6 SOFTWARE STACK

The dsPIC DSC devices contain a software stack. W15
is used as the Stack Pointer.

The Stack Pointer always points to the first available
free word and grows from lower addresses towards
higher addresses. It pre-decrements for stack pops and
post-increments for stack pushes as shown in Figure 3-
11. Note that 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. 

There is a Stack Pointer Limit register (SPLIM) associ-
ated with the Stack Pointer. 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 Effective Address (EA) is
generated using W15 as a source or destination
pointer, the address thus generated 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. Thus, for example, if it is desirable to
cause a Stack Error Trap when the stack grows beyond
address 0x2000 in RAM, initialize the SPLIM with the
value, 0x1FFE.

Similarly, a Stack Pointer underflow (stack error) trap is
generated when the Stack Pointer address is found to
be less than 0x0800, thus preventing 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 3-11: CALL STACK FRAME
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3.2.7 DATA RAM PROTECTION FEATURE
The dsPIC30F6011A/6012A/6013A/6014A devices
support data RAM protection features which enable
segments of RAM to be protected when used in con-
junction with Boot and Secure Code Segment Security.
BSRAM (Secure RAM segment for BS) is accessible
only from the Boot Segment Flash code when enabled.
SSRAM (Secure RAM segment for RAM) is accessible
only from the Secure Segment Flash code when
enabled.

See Table 3-3 for an overview of the BSRAM and
SSRAM SFRs. 
DS70143E-page 36 © 2011 Microchip Technology Inc.
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7.0 DATA EEPROM MEMORY

The Data EEPROM Memory is readable and writable
during normal operation over the entire VDD range. The
data EEPROM memory is directly mapped in the
program memory address space.

The four SFRs used to read and write the program
Flash memory are used to access data EEPROM
memory, as well. As described in Section 6.5 “Control
Registers”, these registers are:

• NVMCON
• NVMADR
• NVMADRU
• NVMKEY

The EEPROM data memory allows read and write of
single words and 16-word blocks. When interfacing to
data memory, NVMADR in conjunction with the
NVMADRU register are used to address the EEPROM
location being accessed. TBLRDL and TBLWTL
instructions are used to read and write data EEPROM.
The dsPIC30F devices have up to 8 Kbytes (4K
words) of data EEPROM with an address range from
0x7FF000 to 0x7FFFFE.

A word write operation should be preceded by an erase
of the corresponding memory location(s). The write typ-
ically requires 2 ms to complete but the write time will
vary with voltage and temperature.

A program or erase operation on the data EEPROM
does not stop the instruction flow. The user is respon-
sible for waiting for the appropriate duration of time
before initiating another data EEPROM write/erase
operation. Attempting to read the data EEPROM while
a programming or erase operation is in progress results
in unspecified data.

Control bit WR initiates write operations similar to pro-
gram Flash writes. This bit cannot be cleared, only set,
in software. They are cleared in hardware at the com-
pletion of the write operation. The inability to clear the
WR bit in software prevents the accidental or
premature termination of a write operation.

The WREN bit, when set, will allow a write operation.
On power-up, the WREN bit is clear. The WRERR bit is
set when a write operation is interrupted by a MCLR
Reset or a WDT Time-out Reset during normal opera-
tion. In these situations, following Reset, the user can
check the WRERR bit and rewrite the location. The
address register NVMADR remains unchanged.

7.1 Reading the Data EEPROM 
A TBLRD instruction reads a word at the current pro-
gram word address. This example uses W0 as a
pointer to data EEPROM. The result is placed in
register W4 as shown in Example 7-1.    

EXAMPLE 7-1: DATA EEPROM READ

Note: This data sheet summarizes features of
this group of dsPIC30F devices and is not
intended to be a complete reference
source. For more information on the CPU,
peripherals, register descriptions and
general device functionality, refer to the
“dsPIC30F Family Reference Manual”
(DS70046). For more information on the
device instruction set and programming,
refer to the “16-bit MCU and DSC
Programmer’s Reference Manual”
(DS70157).

Note: Interrupt flag bit NVMIF in the IFS0 regis-
ter is set when write is complete. It must
be cleared in software.

MOV #LOW_ADDR_WORD,W0 ; Init Pointer
MOV #HIGH_ADDR_WORD,W1
MOV W1,TBLPAG 
TBLRDL [ W0 ], W4 ; read data EEPROM
© 2011 Microchip Technology Inc. DS70143E-page 57
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FIGURE 10-1: 32-BIT TIMER2/3 BLOCK DIAGRAM
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10.1 Timer Gate Operation
The 32-bit timer can be placed in the Gated Time Accu-
mulation mode. This mode allows the internal TCY to
increment the respective timer when the gate input sig-
nal (T2CK pin) is asserted high. Control bit TGATE
(T2CON<6>) must be set to enable this mode. When in
this mode, Timer2 is the originating clock source. The
TGATE setting is ignored for Timer3. The timer must be
enabled (TON = 1) and the timer clock source set to
internal (TCS = 0).

The falling edge of the external signal terminates the
count operation but does not reset the timer. The user
must reset the timer in order to start counting from zero.

10.2 ADC Event Trigger
When a match occurs between the 32-bit timer (TMR3/
TMR2) and the 32-bit combined period register (PR3/
PR2), or between the 16-bit timer TMR3 and the 16-bit
period register PR3, a special ADC trigger event signal
is generated by Timer3. 

10.3 Timer Prescaler
The input clock (FOSC/4 or external clock) to the timer
has a prescale option of 1:1, 1:8, 1:64 and 1:256,
selected by control bits TCKPS<1:0> (T2CON<5:4>
and T3CON<5:4>). For the 32-bit timer operation, the
originating clock source is Timer2. The prescaler oper-
ation for Timer3 is not applicable in this mode. The
prescaler counter is cleared when any of the following
occurs: 

• A write to the TMR2/TMR3 register
• A write to the T2CON/T3CON register
• A device Reset, such as a POR and BOR

However, if the timer is disabled (TON = 0), then the
Timer 2 prescaler cannot be reset since the prescaler
clock is halted.

TMR2/TMR3 is not cleared when T2CON/T3CON is
written. 

10.4 Timer Operation During Sleep 
Mode

During CPU Sleep mode, the timer will not operate
because the internal clocks are disabled.

10.5 Timer Interrupt
The 32-bit timer module can generate an interrupt on
period match or on the falling edge of the external gate
signal. When the 32-bit timer count matches the
respective 32-bit period register, or the falling edge of
the external “gate” signal is detected, the T3IF bit
(IFS0<7>) is asserted and an interrupt will be gener-
ated if enabled. In this mode, the T3IF interrupt flag is
used as the source of the interrupt. The T3IF bit must
be cleared in software. 

Enabling an interrupt is accomplished via the
respective timer interrupt enable bit, T3IE (IEC0<7>). 
DS70143E-page 74 © 2011 Microchip Technology Inc.
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12.1.2 CAPTURE BUFFER OPERATION
Each capture channel has an associated FIFO buffer
which is four 16-bit words deep. There are two status
flags which provide status on the FIFO buffer:

• ICBFNE – Input Capture Buffer Not Empty
• ICOV – Input Capture Overflow

The ICBFNE will be set on the first input capture event
and remain set until all capture events have been read
from the FIFO. As each word is read from the FIFO, the
remaining words are advanced by one position within
the buffer. 

In the event that the FIFO is full with four capture
events and a fifth capture event occurs prior to a read
of the FIFO, an overflow condition will occur and the
ICOV bit will be set to a logic ‘1’. The fifth capture event
is lost and is not stored in the FIFO. No additional
events will be captured until all four events have been
read from the buffer. 

If a FIFO read is performed after the last read and no
new capture event has been received, the read will
yield indeterminate results.

12.1.3 TIMER2 AND TIMER3 SELECTION 
MODE

The input capture module consists of up to 8 input cap-
ture channels. Each channel can select between one of
two timers for the time base, Timer2 or Timer3.

Selection of the timer resource is accomplished
through SFR bit, ICTMR (ICxCON<7>). Timer3 is the
default timer resource available for the input capture
module.

12.1.4 HALL SENSOR MODE
When the input capture module is set for capture on
every edge, rising and falling, ICM<2:0> = 001, the fol-
lowing operations are performed by the input capture
logic:

• The input capture interrupt flag is set on every 
edge, rising and falling.

• The interrupt on Capture mode setting bits, 
ICI<1:0>, is ignored since every capture 
generates an interrupt.

• A capture overflow condition is not generated in 
this mode.

12.2 Input Capture Operation During 
Sleep and Idle Modes

An input capture event will generate a device wake-up
or interrupt, if enabled, if the device is in CPU Idle or
Sleep mode.

Independent of the timer being enabled, the input cap-
ture module will wake-up from the CPU Sleep or Idle
mode when a capture event occurs if ICM<2:0> = 111
and the interrupt enable bit is asserted. The same wake-
up can generate an interrupt if the conditions for pro-
cessing the interrupt have been satisfied. The wake-up
feature is useful as a method of adding extra external pin
interrupts.

12.2.1 INPUT CAPTURE IN CPU SLEEP 
MODE

CPU Sleep mode allows input capture module opera-
tion with reduced functionality. In the CPU Sleep mode,
the ICI<1:0> bits are not applicable and the input cap-
ture module can only function as an external interrupt
source.

The capture module must be configured for interrupt
only on rising edge (ICM<2:0> = 111) in order for the
input capture module to be used while the device is in
Sleep mode. The prescale settings of 4:1 or 16:1 are
not applicable in this mode.

12.2.2 INPUT CAPTURE IN CPU IDLE 
MODE

CPU Idle mode allows input capture module operation
with full functionality. In the CPU Idle mode, the Inter-
rupt mode selected by the ICI<1:0> bits is applicable,
as well as the 4:1 and 16:1 capture prescale settings
which are defined by control bits ICM<2:0>. This mode
requires the selected timer to be enabled. Moreover,
the ICSIDL bit must be asserted to a logic ‘0’.

If the input capture module is defined as
ICM<2:0> = 111 in CPU Idle mode, the input capture
pin will serve only as an external interrupt pin.

12.3 Input Capture Interrupts
The input capture channels have the ability to generate
an interrupt based upon the selected number of cap-
ture events. The selection number is set by control bits
ICI<1:0> (ICxCON<6:5>).

Each channel provides an interrupt flag (ICxIF) bit. The
respective capture channel interrupt flag is located in
the corresponding IFSx status register. 

Enabling an interrupt is accomplished via the respec-
tive capture channel interrupt enable (ICxIE) bit. The
capture interrupt enable bit is located in the
corresponding IEC control register.
DS70143E-page 82 © 2011 Microchip Technology Inc.



dsPIC30F6011A/6012A/6013A/6014A

TA

B
LE

 1
7-

1:
C

A
N

1 
R

EG
IS

TE
R

 M
A

P(1
)

SF
R

 N
am

e
A

dd
r

B
it 

15
B

it 
14

B
it 

13
B

it 
12

B
it 

11
B

it 
10

B
it 

9
B

it 
8

B
it 

7
B

it 
6

B
it 

5
B

it 
4

B
it 

3
B

it 
2

B
it 

1
B

it 
0

R
es

et
 S

ta
te

C
1R

XF
0S

ID
03

00
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 0
 S

ta
nd

ar
d 

Id
en

tif
ie

r <
10

:0
>

—
EX

ID
E

00
0u
 u
uu
u 
uu
uu
 u
u0
u

C
1R

XF
0E

ID
H

03
02

—
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 0
 E

xt
en

de
d 

Id
en

tif
ie

r <
17

:6
>

00
00
 u
uu
u 
uu
uu
 u
uu
u

C
1R

XF
0E

ID
L

03
04

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 0
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
—

—
—

—
—

—
—

—
—

—
uu
uu
 u
u0
0 
00
00
 0
00
0

C
1R

XF
1S

ID
03

08
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 1
 S

ta
nd

ar
d 

Id
en

tif
ie

r <
10

:0
>

—
EX

ID
E

00
0u
 u
uu
u 
uu
uu
 u
u0
u

C
1R

XF
1E

ID
H

03
0A

—
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 1
 E

xt
en

de
d 

Id
en

tif
ie

r <
17

:6
>

00
00
 u
uu
u 
uu
uu
 u
uu
u

C
1R

XF
1E

ID
L

03
0C

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 1
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
—

—
—

—
—

—
—

—
—

—
uu
uu
 u
u0
0 
00
00
 0
00
0

C
1R

XF
2S

ID
03

10
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 2
 S

ta
nd

ar
d 

Id
en

tif
ie

r <
10

:0
>

—
EX

ID
E

00
0u
 u
uu
u 
uu
uu
 u
u0
u

C
1R

XF
2E

ID
H

03
12

—
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 2
 E

xt
en

de
d 

Id
en

tif
ie

r <
17

:6
>

00
00
 u
uu
u 
uu
uu
 u
uu
u

C
1R

XF
2E

ID
L

03
14

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 2
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
—

—
—

—
—

—
—

—
—

—
uu
uu
 u
u0
0 
00
00
 0
00
0

C
1R

XF
3S

ID
03

18
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 3
 S

ta
nd

ar
d 

Id
en

tif
ie

r <
10

:0
>

—
EX

ID
E

00
0u
 u
uu
u 
uu
uu
 u
u0
u

C
1R

XF
3E

ID
H

03
1A

—
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 3
 E

xt
en

de
d 

Id
en

tif
ie

r <
17

:6
>

00
00
 u
uu
u 
uu
uu
 u
uu
u

C
1R

XF
3E

ID
L

03
1C

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 3
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
—

—
—

—
—

—
—

—
—

—
uu
uu
 u
u0
0 
00
00
 0
00
0

C
1R

XF
4S

ID
03

20
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 4
 S

ta
nd

ar
d 

Id
en

tif
ie

r <
10

:0
>

—
EX

ID
E

00
0u
 u
uu
u 
uu
uu
 u
u0
u

C
1R

XF
4E

ID
H

03
22

—
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 4
 E

xt
en

de
d 

Id
en

tif
ie

r <
17

:6
>

00
00
 u
uu
u 
uu
uu
 u
uu
u

C
1R

XF
4E

ID
L

03
24

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 4
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
—

—
—

—
—

—
—

—
—

—
uu
uu
 u
u0
0 
00
00
 0
00
0

C
1R

XF
5S

ID
03

28
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 5
 S

ta
nd

ar
d 

Id
en

tif
ie

r <
10

:0
>

—
EX

ID
E

00
0u
 u
uu
u 
uu
uu
 u
u0
u

C
1R

XF
5E

ID
H

03
2A

—
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 5
 E

xt
en

de
d 

Id
en

tif
ie

r <
17

:6
>

00
00
 u
uu
u 
uu
uu
 u
uu
u

C
1R

XF
5E

ID
L

03
2C

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

Fi
lte

r 5
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
—

—
—

—
—

—
—

—
—

—
uu
uu
 u
u0
0 
00
00
 0
00
0

C
1R

XM
0S

ID
03

30
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

M
as

k 
0 

St
an

da
rd

 Id
en

tif
ie

r <
10

:0
>

—
M

ID
E

00
0u
 u
uu
u 
uu
uu
 u
u0
u

C
1R

XM
0E

ID
H

03
32

—
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

M
as

k 
0 

E
xt

en
de

d 
Id

en
tif

ie
r <

17
:6

>
00
00
 u
uu
u 
uu
uu
 u
uu
u

C
1R

XM
0E

ID
L

03
34

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

M
as

k 
0 

Ex
te

nd
ed

 Id
en

tif
ie

r <
5:

0>
—

—
—

—
—

—
—

—
—

—
uu
uu
 u
u0
0 
00
00
 0
00
0

C
1R

XM
1S

ID
03

38
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

M
as

k 
1 

St
an

da
rd

 Id
en

tif
ie

r <
10

:0
>

—
M

ID
E

00
0u
 u
uu
u 
uu
uu
 u
u0
u

C
1R

XM
1E

ID
H

03
3A

—
—

—
—

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

M
as

k 
1 

E
xt

en
de

d 
Id

en
tif

ie
r <

17
:6

>
00
00
 u
uu
u 
uu
uu
 u
uu
u

C
1R

XM
1E

ID
L

03
3C

R
ec

ei
ve

 A
cc

ep
ta

nc
e 

M
as

k 
1 

Ex
te

nd
ed

 Id
en

tif
ie

r <
5:

0>
—

—
—

—
—

—
—

—
—

—
uu
uu
 u
u0
0 
00
00
 0
00
0

C
1T

X
2S

ID
03

40
Tr

an
sm

it 
Bu

ffe
r 2

 S
ta

nd
ar

d 
Id

en
tif

ie
r <

10
:6

>
—

—
—

Tr
an

sm
it 

B
uf

fe
r 2

 S
ta

nd
ar

d 
Id

en
tif

ie
r <

5:
0>

S
R

R
TX

ID
E

uu
uu
 u
00
0 
uu
uu
 u
uu
u

C
1T

X
2E

ID
03

42
Tr

an
sm

it 
Bu

ffe
r 2

 E
xt

en
de

d 
Id

en
tif

ie
r <

17
:1

4>
—

—
—

—
Tr

an
sm

it 
B

uf
fe

r 2
 E

xt
en

de
d 

Id
en

tif
ie

r <
13

:6
>

uu
uu
 0
00
0 
uu
uu
 u
uu
u

C
1T

X
2D

LC
03

44
Tr

an
sm

it 
B

uf
fe

r 2
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
TX

R
TR

TX
R

B
1

TX
R

B
0

D
LC

<3
:0

>
—

—
—

uu
uu
 u
uu
u 
uu
uu
 u
00
0

C
1T

X
2B

1
03

46
Tr

an
sm

it 
B

uf
fe

r 2
 B

yt
e 

1
Tr

an
sm

it 
B

uf
fe

r 2
 B

yt
e 

0
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
1T

X
2B

2
03

48
Tr

an
sm

it 
B

uf
fe

r 2
 B

yt
e 

3
Tr

an
sm

it 
B

uf
fe

r 2
 B

yt
e 

2
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
1T

X
2B

3
03

4A
Tr

an
sm

it 
B

uf
fe

r 2
 B

yt
e 

5
Tr

an
sm

it 
B

uf
fe

r 2
 B

yt
e 

4
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
1T

X
2B

4
03

4C
Tr

an
sm

it 
B

uf
fe

r 2
 B

yt
e 

7
Tr

an
sm

it 
B

uf
fe

r 2
 B

yt
e 

6
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
1T

X
2C

O
N

03
4E

—
—

—
—

—
—

—
—

—
TX

AB
T

TX
LA

R
B

TX
E

R
R

TX
R

E
Q

—
TX

P
R

I<
1:

0>
00
00
 0
00
0 
00
00
 0
00
0

C
1T

X
1S

ID
03

50
Tr

an
sm

it 
Bu

ffe
r 1

 S
ta

nd
ar

d 
Id

en
tif

ie
r <

10
:6

>
—

—
—

Tr
an

sm
it 

B
uf

fe
r 1

 S
ta

nd
ar

d 
Id

en
tif

ie
r <

5:
0>

S
R

R
TX

ID
E

uu
uu
 u
00
0 
uu
uu
 u
uu
u

C
1T

X
1E

ID
03

52
Tr

an
sm

it 
Bu

ffe
r 1

 E
xt

en
de

d 
Id

en
tif

ie
r <

17
:1

4>
—

—
—

—
Tr

an
sm

it 
B

uf
fe

r 1
 E

xt
en

de
d 

Id
en

tif
ie

r <
13

:6
>

uu
uu
 0
00
0 
uu
uu
 u
uu
u

C
1T

X
1D

LC
03

54
Tr

an
sm

it 
B

uf
fe

r 1
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
TX

R
TR

TX
R

B
1

TX
R

B
0

D
LC

<3
:0

>
—

—
—

uu
uu
 u
uu
u 
uu
uu
 u
00
0

Le
ge

nd
:

u 
= 

un
in

iti
al

iz
ed

 b
it;

 —
 =

 u
ni

m
pl

em
en

te
d 

bi
t, 

re
ad

 a
s 

‘0
’

N
ot

e
1:

R
ef

er
 to

 th
e 

“d
sP

IC
30

F 
Fa

m
ily

 R
ef

er
en

ce
 M

an
ua

l” 
(D

S
70

04
6)

 fo
r d

es
cr

ip
tio

ns
 o

f r
eg

is
te

r b
it 

fie
ld

s.
DS70143E-page 118 © 2011 Microchip Technology Inc.



dsPIC30F6011A/6012A/6013A/6014A
C
2T

X
1B

1
04

16
Tr

an
sm

it 
B

uf
fe

r 1
 B

yt
e 

1
Tr

an
sm

it 
B

uf
fe

r 1
 B

yt
e 

0
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2T

X
1B

2
04

18
Tr

an
sm

it 
B

uf
fe

r 1
 B

yt
e 

3
Tr

an
sm

it 
B

uf
fe

r 1
 B

yt
e 

2
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2T

X
1B

3
04

1A
Tr

an
sm

it 
B

uf
fe

r 1
 B

yt
e 

5
Tr

an
sm

it 
B

uf
fe

r 1
 B

yt
e 

4
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2T

X
1B

4
04

1C
Tr

an
sm

it 
B

uf
fe

r 1
 B

yt
e 

7
Tr

an
sm

it 
B

uf
fe

r 1
 B

yt
e 

6
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2T

X
1C

O
N

04
1E

—
—

—
—

—
—

—
—

—
TX

AB
T

TX
LA

R
B

TX
ER

R
TX

R
E

Q
—

TX
P

R
I<

1:
0>

00
00
 0
00
0 
00
00
 0
00
0

C
2T

X
0S

ID
04

20
Tr

an
sm

it 
B

uf
fe

r 0
 S

ta
nd

ar
d 

Id
en

tif
ie

r <
10

:6
>

—
—

—
Tr

an
sm

it 
B

uf
fe

r 0
 S

ta
nd

ar
d 

Id
en

tif
ie

r <
5:

0>
S

R
R

TX
ID

E
uu
uu
 u
00
0 
uu
uu
 u
uu
u

C
2T

X
0E

ID
04

22
Tr

an
sm

it 
Bu

ffe
r 0

 E
xt

en
de

d 
Id

en
tif

ie
r <

17
:1

4>
—

—
—

—
Tr

an
sm

it 
B

uf
fe

r 0
 E

xt
en

de
d 

Id
en

tif
ie

r <
13

:6
>

uu
uu
 0
00
0 
uu
uu
 u
uu
u

C
2T

X
0D

LC
04

24
Tr

an
sm

it 
Bu

ffe
r 0

 E
xt

en
de

d 
Id

en
tif

ie
r <

5:
0>

TX
R

TR
TX

R
B

1
TX

R
B

0
D

LC
<3

:0
>

—
—

—
uu
uu
 u
uu
u 
uu
uu
 u
00
0

C
2T

X
0B

1
04

26
Tr

an
sm

it 
B

uf
fe

r 0
 B

yt
e 

1
Tr

an
sm

it 
B

uf
fe

r 0
 B

yt
e 

0
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2T

X
0B

2
04

28
Tr

an
sm

it 
B

uf
fe

r 0
 B

yt
e 

3
Tr

an
sm

it 
B

uf
fe

r 0
 B

yt
e 

2
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2T

X
0B

3
04

2A
Tr

an
sm

it 
B

uf
fe

r 0
 B

yt
e 

5
Tr

an
sm

it 
B

uf
fe

r 0
 B

yt
e 

4
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2T

X
0B

4
04

2C
Tr

an
sm

it 
B

uf
fe

r 0
 B

yt
e 

7
Tr

an
sm

it 
B

uf
fe

r 0
 B

yt
e 

6
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2T

X
0C

O
N

04
2E

—
—

—
—

—
—

—
—

—
TX

AB
T

TX
LA

R
B

TX
ER

R
TX

R
E

Q
—

TX
P

R
I<

1:
0>

00
00
 0
00
0 
00
00
 0
00
0

C
2R

X
1S

ID
04

30
—

—
—

R
ec

ei
ve

 B
uf

fe
r 1

 S
ta

nd
ar

d 
Id

en
tif

ie
r <

10
:0

>
S

R
R

R
XI

D
E

00
0u
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
1E

ID
04

32
—

—
—

—
R

ec
ei

ve
 B

uf
fe

r 1
 E

xt
en

de
d 

Id
en

tif
ie

r <
17

:6
>

00
00
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
1D

LC
04

34
R

ec
ei

ve
 B

uf
fe

r 1
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
R

XR
TR

R
X

R
B1

—
—

—
R

X
R

B
0

D
LC

<3
:0

>
uu
uu
 u
uu
u 
00
0u
 u
uu
u

C
2R

X
1B

1
04

36
R

ec
ei

ve
 B

uf
fe

r 1
 B

yt
e 

1
R

ec
ei

ve
 B

uf
fe

r 1
 B

yt
e 

0
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
1B

2
04

38
R

ec
ei

ve
 B

uf
fe

r 1
 B

yt
e 

3
R

ec
ei

ve
 B

uf
fe

r 1
 B

yt
e 

2
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
1B

3
04

3A
R

ec
ei

ve
 B

uf
fe

r 1
 B

yt
e 

5
R

ec
ei

ve
 B

uf
fe

r 1
 B

yt
e 

4
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
1B

4
04

3C
R

ec
ei

ve
 B

uf
fe

r 1
 B

yt
e 

7
R

ec
ei

ve
 B

uf
fe

r 1
 B

yt
e 

6
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
1C

O
N

04
3E

—
—

—
—

—
—

—
—

R
X

FU
L

—
—

—
R

XR
TR

R
O

FI
LH

IT
<2

:0
>

00
00
 0
00
0 
00
00
 0
00
0

C
2R

X
0S

ID
04

40
—

—
—

R
ec

ei
ve

 B
uf

fe
r 0

 S
ta

nd
ar

d 
Id

en
tif

ie
r <

10
:0

>
S

R
R

R
XI

D
E

00
0u
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
0E

ID
04

42
—

—
—

—
R

ec
ei

ve
 B

uf
fe

r 0
 E

xt
en

de
d 

Id
en

tif
ie

r <
17

:6
>

00
00
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
0D

LC
04

44
R

ec
ei

ve
 B

uf
fe

r 0
 E

xt
en

de
d 

Id
en

tif
ie

r <
5:

0>
R

XR
TR

R
X

R
B1

—
—

—
R

X
R

B
0

D
LC

<3
:0

>
uu
uu
 u
uu
u 
00
0u
 u
uu
u

C
2R

X
0B

1
04

46
R

ec
ei

ve
 B

uf
fe

r 0
 B

yt
e 

1
R

ec
ei

ve
 B

uf
fe

r 0
 B

yt
e 

0
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
0B

2
04

48
R

ec
ei

ve
 B

uf
fe

r 0
 B

yt
e 

3
R

ec
ei

ve
 B

uf
fe

r 0
 B

yt
e 

2
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
0B

3
04

4A
R

ec
ei

ve
 B

uf
fe

r 0
 B

yt
e 

5
R

ec
ei

ve
 B

uf
fe

r 0
 B

yt
e 

4
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
0B

4
04

4C
R

ec
ei

ve
 B

uf
fe

r 0
 B

yt
e 

7
R

ec
ei

ve
 B

uf
fe

r 0
 B

yt
e 

6
uu
uu
 u
uu
u 
uu
uu
 u
uu
u

C
2R

X
0C

O
N

04
4E

—
—

—
—

—
—

—
—

R
X

FU
L

—
—

—
R

XR
TR

R
O

D
B

E
N

JT
O

FF
FI

LH
IT

0
00
00
 0
00
0 
00
00
 0
00
0

C
2C

TR
L

04
50

C
A

N
C

A
P

—
C

S
ID

LE
A

B
AT

C
A

N
C

KS
R

E
Q

O
P

<2
:0

>
O

PM
O

D
E

<2
:0

>
—

IC
O

D
E<

2:
0>

—
00
00
 0
10
0 
10
00
 0
00
0

C
2C

FG
1

04
52

—
—

—
—

—
—

—
—

S
JW

<1
:0

>
B

R
P

<5
:0

>
00
00
 0
00
0 
00
00
 0
00
0

C
2C

FG
2

04
54

—
W

A
K

FI
L

—
—

—
S

EG
2P

H
<2

:0
>

SE
G

2P
H

TS
S

AM
SE

G
1P

H
<2

:0
>

P
R

S
E

G
<2

:0
>

0u
00
 0
uu
u 
uu
uu
 u
uu
u

C
2I

N
TF

04
56

R
X0

O
VR

R
X

1O
V

R
TX

BO
TX

E
P

R
X

EP
TX

W
A

R
R

XW
AR

EW
AR

N
IV

R
IF

W
AK

IF
ER

R
IF

TX
2I

F
TX

1I
F

TX
0I

F
R

X
1I

F
R

X0
IF

00
00
 0
00
0 
00
00
 0
00
0

C
2I

N
TE

04
58

—
—

—
—

—
—

—
—

IV
R

IE
W

A
K

IE
E

R
R

IE
TX

2I
E

TX
1I

E
TX

0I
E

R
X

1E
R

X
0I

E
00
00
 0
00
0 
00
00
 0
00
0

C
2E

C
04

5A
Tr

an
sm

it 
E

rr
or

 C
ou

nt
 R

eg
is

te
r

R
ec

ei
ve

 E
rro

r C
ou

nt
 R

eg
is

te
r

00
00
 0
00
0 
00
00
 0
00
0

TA
B

LE
 1

7-
2:

C
A

N
2 

R
EG

IS
TE

R
 M

A
P(1

)  (C
O

N
TI

N
U

ED
)

SF
R

 N
am

e
Ad

dr
.

B
it 

15
B

it 
14

B
it 

13
B

it 
12

B
it 

11
B

it 
10

B
it 

9
B

it 
8

B
it 

7
B

it 
6

B
it 

5
B

it 
4

B
it 

3
B

it 
2

B
it 

1
B

it 
0

R
es

et
 S

ta
te

Le
ge

nd
:

u 
= 

un
in

iti
al

iz
ed

 b
it;

 —
 =

 u
ni

m
pl

em
en

te
d 

bi
t, 

re
ad

 a
s 

‘0
’

N
ot

e
1:

R
ef

er
 to

 th
e 

“d
sP

IC
30

F 
Fa

m
ily

 R
ef

er
en

ce
 M

an
ua

l” 
(D

S
70

04
6)

 fo
r d

es
cr

ip
tio

ns
 o

f r
eg

is
te

r b
it 

fie
ld

s.
DS70143E-page 121 © 2011 Microchip Technology Inc.



dsPIC30F6011A/6012A/6013A/6014A

TA

B
LE

 2
0-

7:
SY

ST
EM

 IN
TE

G
R

A
TI

O
N

 R
EG

IS
TE

R
 M

A
P 

FO
R

 d
sP

IC
30

F6
01

XA
(1

)

TA
B

LE
 2

0-
8:

D
EV

IC
E 

C
O

N
FI

G
U

R
A

TI
O

N
 R

EG
IS

TE
R

 M
A

P(1
)

SF
R

 
N

am
e

A
dd

r
.

B
it 

15
B

it 
14

B
it 

13
B

it 
12

B
it 

11
B

it 
10

B
it 

9
B

it 
8

B
it 

7
B

it 
6

B
it 

5
B

it 
4

B
it 

3
B

it 
2

B
it 

1
B

it 
0

R
es

et
 S

ta
te

R
C

O
N

07
40

TR
AP

R
IO

P
U

W
R

BG
S

T
LV

D
E

N
LV

D
L<

3:
0>

E
XT

R
S

W
R

S
W

D
TE

N
W

D
TO

S
LE

E
P

ID
LE

B
O

R
P

O
R

D
ep

en
ds

 o
n 

ty
pe

 o
f R

es
et

.

O
SC

C
O

N
07

42
—

C
O

S
C

<2
:0

>
—

N
O

S
C

<2
:0

>
PO

S
T<

1:
0>

LO
C

K
—

C
F

—
LP

O
S

C
EN

O
SW

E
N

D
ep

en
ds

 o
n 

C
on

fig
ur

at
io

n 
bi

ts
.

O
SC

TU
N

07
44

—
—

—
—

—
—

—
—

—
—

—
—

TU
N

<3
:0

> 
0
0
0
0
 
0
0
0
0
 
0
0
0
0
 
0
0
0
0

P
M

D
1

07
70

T5
M

D
T4

M
D

T3
M

D
T2

M
D

T1
M

D
—

—
D

C
IM

D
I2

C
M

D
U

2M
D

U
1M

D
S

P
I2

M
D

S
PI

1M
D

C
2M

D
C

1M
D

AD
C

M
D

0
0
0
0
 
0
0
0
0
 
0
0
0
0
 
0
0
0
0

P
M

D
2

07
72

IC
8M

D
IC

7M
D

IC
6M

D
IC

5M
D

IC
4M

D
IC

3M
D

IC
2M

D
IC

1M
D

O
C

8M
D

O
C

7M
D

O
C

6M
D

O
C

5M
D

O
C

4M
D

O
C

3M
D

O
C

2M
D

O
C

1M
D

0
0
0
0
 
0
0
0
0
 
0
0
0
0
 
0
0
0
0

Le
ge

nd
:

—
 =

 u
ni

m
pl

em
en

te
d 

bi
t, 

re
ad

 a
s 

‘0
’

N
ot

e
1:

R
ef

er
 to

 th
e 

“d
sP

IC
30

F 
Fa

m
ily

 R
ef

er
en

ce
 M

an
ua

l” 
(D

S
70

04
6)

 fo
r d

es
cr

ip
tio

ns
 o

f r
eg

is
te

r b
it 

fie
ld

s.

N
am

e
A

dd
re

ss
B

it 
15

B
it 

14
B

it 
13

B
it 

12
B

it 
11

B
it 

10
B

it 
9

B
it 

8
B

it 
7

B
it 

6
B

it 
5

B
it 

4
B

it 
3

B
it 

2
B

it 
1

B
it 

0

FO
SC

F8
00

00
FC

K
SM

<1
:0

>
—

—
—

FO
S

<2
:0

>
—

—
—

FP
R

<4
:0

>

FW
D

T
F8

00
02

FW
D

TE
N

—
—

—
—

—
—

—
—

—
FW

P
S

A<
1:

0>
FW

PS
B

<3
:0

>

FB
O

R
P

O
R

F8
00

04
M

C
LR

EN
—

—
—

—
PW

M
PI

N
(2

)
H

PO
L(2

)
LP

O
L(2

)
BO

R
E

N
—

B
O

R
V<

1:
0>

—
—

FP
W

R
T<

1:
0>

FB
S

F8
00

06
—

—
R

BS
<1

:0
>

—
—

—
EB

S
—

—
—

—
BS

S<
2:

0>
B

W
R

P
FS

S
F8

00
08

—
—

R
SS

<1
:0

>
—

—
E

S
S<

1:
0>

—
—

—
—

SS
S<

2:
0>

S
W

R
P

FG
S

F8
00

0A
—

—
—

—
—

—
—

—
—

—
—

—
—

G
S

S
<1

:0
>

G
W

R
P

FI
C

D
F8

00
0C

BK
B

U
G

C
O

E
—

—
—

—
—

—
—

—
—

—
—

—
IC

S
<1

:0
>

Le
ge

nd
:

—
 =

 u
ni

m
pl

em
en

te
d 

bi
t, 

re
ad

 a
s 

‘0
’

N
ot

e
1:

R
ef

er
 to

 th
e 

“d
sP

IC
30

F 
Fa

m
ily

 R
ef

er
en

ce
 M

an
ua

l” 
(D

S
70

04
6)

 fo
r d

es
cr

ip
tio

ns
 o

f r
eg

is
te

r b
it 

fie
ld

s.
2:

Th
es

e 
bi

ts
 a

re
 re

se
rv

ed
 (r

ea
d 

as
 ‘ 1

’ a
nd

 m
us

t b
e 

pr
og

ra
m

m
ed

 a
s 

‘1
’).
DS70143E-page 160 © 2011 Microchip Technology Inc.



dsPIC30F6011A/6012A/6013A/6014A
9 BTG BTG f,#bit4 Bit Toggle f 1 1 None

BTG Ws,#bit4 Bit Toggle Ws 1 1 None

10 BTSC BTSC f,#bit4 Bit Test f, Skip if Clear 1 1 
(2 or 3)

None

BTSC Ws,#bit4 Bit Test Ws, Skip if Clear 1 1 
(2 or 3)

None

11 BTSS BTSS f,#bit4 Bit Test f, Skip if Set 1 1 
(2 or 3)

None

BTSS Ws,#bit4 Bit Test Ws, Skip if Set 1 1 
(2 or 3)

None

12 BTST BTST f,#bit4 Bit Test f 1 1 Z

BTST.C Ws,#bit4 Bit Test Ws to C 1 1 C

BTST.Z Ws,#bit4 Bit Test Ws to Z 1 1 Z

BTST.C Ws,Wb Bit Test Ws<Wb> to C 1 1 C

BTST.Z Ws,Wb Bit Test Ws<Wb> to Z 1 1 Z

13 BTSTS BTSTS f,#bit4 Bit Test then Set f 1 1 Z

BTSTS.C Ws,#bit4 Bit Test Ws to C, then Set 1 1 C

BTSTS.Z Ws,#bit4 Bit Test Ws to Z, then Set 1 1 Z

14 CALL CALL lit23 Call subroutine 2 2 None

CALL Wn Call indirect subroutine 1 2 None

15 CLR CLR f f = 0x0000 1 1 None

CLR WREG WREG = 0x0000 1 1 None

CLR Ws Ws = 0x0000 1 1 None

CLR Acc,Wx,Wxd,Wy,Wyd,AWB Clear Accumulator 1 1 OA,OB,SA,SB

16 CLRWDT CLRWDT Clear Watchdog Timer 1 1 WDTO,Sleep

17 COM COM f f = f 1 1 N,Z

COM f,WREG WREG = f 1 1 N,Z

COM Ws,Wd Wd = Ws 1 1 N,Z

18 CP CP f Compare f with WREG 1 1 C,DC,N,OV,Z

CP Wb,#lit5 Compare Wb with lit5 1 1 C,DC,N,OV,Z

CP Wb,Ws Compare Wb with Ws (Wb - Ws) 1 1 C,DC,N,OV,Z

19 CP0 CP0 f Compare f with 0x0000 1 1 C,DC,N,OV,Z

CP0 Ws Compare Ws with 0x0000 1 1 C,DC,N,OV,Z

20 CPB CPB f Compare f with WREG, with Borrow 1 1 C,DC,N,OV,Z

CPB Wb,#lit5 Compare Wb with lit5, with Borrow 1 1 C,DC,N,OV,Z

CPB Wb,Ws Compare Wb with Ws, with Borrow
 (Wb - Ws - C)

1 1 C,DC,N,OV,Z

21 CPSEQ CPSEQ Wb, Wn Compare Wb with Wn, skip if = 1 1 
(2 or 3)

None

22 CPSGT CPSGT Wb, Wn Compare Wb with Wn, skip if > 1 1 
(2 or 3)

None

23 CPSLT CPSLT Wb, Wn Compare Wb with Wn, skip if < 1 1 
(2 or 3)

None

24 CPSNE CPSNE Wb, Wn Compare Wb with Wn, skip if ≠ 1 1 
(2 or 3)

None

25 DAW DAW Wn Wn = decimal adjust Wn 1 1 C

26 DEC DEC f f = f -1 1 1 C,DC,N,OV,Z

DEC f,WREG WREG = f -1 1 1 C,DC,N,OV,Z

DEC Ws,Wd Wd = Ws - 1 1 1 C,DC,N,OV,Z

27 DEC2 DEC2 f f = f -2 1 1 C,DC,N,OV,Z

DEC2 f,WREG WREG = f -2 1 1 C,DC,N,OV,Z

DEC2 Ws,Wd Wd = Ws - 2 1 1 C,DC,N,OV,Z

28 DISI DISI #lit14 Disable Interrupts for k instruction cycles 1 1 None

TABLE 21-2: INSTRUCTION SET OVERVIEW  (CONTINUED)   
Base

Instr #
Assembly
Mnemonic

Assembly Syntax Description # of 
Words

# of 
Cycles

Status Flags 
Affected
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22.7 MPLAB SIM Software Simulator
The MPLAB SIM Software Simulator allows code
development in a PC-hosted environment by simulat-
ing the PIC MCUs and dsPIC® DSCs on an instruction
level. On any given instruction, the data areas can be
examined or modified and stimuli can be applied from
a comprehensive stimulus controller. Registers can be
logged to files for further run-time analysis. The trace
buffer and logic analyzer display extend the power of
the simulator to record and track program execution,
actions on I/O, most peripherals and internal registers. 

The MPLAB SIM Software Simulator fully supports
symbolic debugging using the MPLAB C Compilers,
and the MPASM and MPLAB Assemblers. The soft-
ware simulator offers the flexibility to develop and
debug code outside of the hardware laboratory envi-
ronment, making it an excellent, economical software
development tool. 

22.8 MPLAB REAL ICE In-Circuit 
Emulator System

MPLAB REAL ICE In-Circuit Emulator System is
Microchip’s next generation high-speed emulator for
Microchip Flash DSC and MCU devices. It debugs and
programs PIC® Flash MCUs and dsPIC® Flash DSCs
with the easy-to-use, powerful graphical user interface of
the MPLAB Integrated Development Environment (IDE),
included with each kit. 

The emulator is connected to the design engineer’s PC
using a high-speed USB 2.0 interface and is connected
to the target with either a connector compatible with in-
circuit debugger systems (RJ11) or with the new high-
speed, noise tolerant, Low-Voltage Differential Signal
(LVDS) interconnection (CAT5). 

The emulator is field upgradable through future firmware
downloads in MPLAB IDE. In upcoming releases of
MPLAB IDE, new devices will be supported, and new
features will be added. MPLAB REAL ICE offers
significant advantages over competitive emulators
including low-cost, full-speed emulation, run-time
variable watches, trace analysis, complex breakpoints, a
ruggedized probe interface and long (up to three meters)
interconnection cables.

22.9 MPLAB ICD 3 In-Circuit Debugger 
System

MPLAB ICD 3 In-Circuit Debugger System is Micro-
chip's most cost effective high-speed hardware
debugger/programmer for Microchip Flash Digital Sig-
nal Controller (DSC) and microcontroller (MCU)
devices. It debugs and programs PIC® Flash microcon-
trollers and dsPIC® DSCs with the powerful, yet easy-
to-use graphical user interface of MPLAB Integrated
Development Environment (IDE).

The MPLAB ICD 3 In-Circuit Debugger probe is con-
nected to the design engineer's PC using a high-speed
USB 2.0 interface and is connected to the target with a
connector compatible with the MPLAB ICD 2 or MPLAB
REAL ICE systems (RJ-11). MPLAB ICD 3 supports all
MPLAB ICD 2 headers.

22.10 PICkit 3 In-Circuit Debugger/
Programmer and 
PICkit 3 Debug Express

The MPLAB PICkit 3 allows debugging and program-
ming of PIC® and dsPIC® Flash microcontrollers at a
most affordable price point using the powerful graphical
user interface of the MPLAB Integrated Development
Environment (IDE). The MPLAB PICkit 3 is connected
to the design engineer's PC using a full speed USB
interface and can be connected to the target via an
Microchip debug (RJ-11) connector (compatible with
MPLAB ICD 3 and MPLAB REAL ICE). The connector
uses two device I/O pins and the reset line to imple-
ment in-circuit debugging and In-Circuit Serial Pro-
gramming™.

The PICkit 3 Debug Express include the PICkit 3, demo
board and microcontroller, hookup cables and CDROM
with user’s guide, lessons, tutorial, compiler and
MPLAB IDE software.
© 2011 Microchip Technology Inc. DS70143E-page 171
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FIGURE 23-2: BROWN-OUT RESET CHARACTERISTICS   

TABLE 23-10: ELECTRICAL CHARACTERISTICS: LVDL

DC CHARACTERISTICS

Standard Operating Conditions: 2.5V to 5.5V
(unless otherwise stated)
Operating temperature -40°C ≤ TA ≤ +85°C for Industrial 

-40°C ≤ TA ≤ +125°C for Extended 

Param
No. Symbol Characteristic(1) Min Typ Max Units Conditions

LV10 VPLVD LVDL Voltage on VDD transition 
high to low

LVDL = 0000(2) — — — V

LVDL = 0001(2) — — — V
LVDL = 0010(2) — — — V
LVDL = 0011(2) — — — V
LVDL = 0100 2.50 — 2.65 V
LVDL = 0101 2.70 — 2.86 V
LVDL = 0110 2.80 — 2.97 V
LVDL = 0111 3.00 — 3.18 V
LVDL = 1000 3.30 — 3.50 V
LVDL = 1001 3.50 — 3.71 V
LVDL = 1010 3.60 — 3.82 V
LVDL = 1011 3.80 — 4.03 V
LVDL = 1100 4.00 — 4.24 V
LVDL = 1101 4.20 — 4.45 V
LVDL = 1110 4.50 — 4.77 V

LV15 VLVDIN External LVD input pin
threshold voltage

LVDL = 1111 — — — V

Note 1: These parameters are characterized but not tested in manufacturing.
2: These values not in usable operating range.

BO10

Reset (due to BOR)

VDD

(Device in Brown-out Reset)

(Device not in Brown-out Reset)

Power Up Time-out

BO15
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THE MICROCHIP WEB SITE
Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

• Product Support – Data sheets and errata, 
application notes and sample programs, design 
resources, user’s guides and hardware support 
documents, latest software releases and archived 
software

• General Technical Support – Frequently Asked 
Questions (FAQ), technical support requests, 
online discussion groups, Microchip consultant 
program member listing

• Business of Microchip – Product selector and 
ordering guides, latest Microchip press releases, 
listing of seminars and events, listings of 
Microchip sales offices, distributors and factory 
representatives

CUSTOMER CHANGE NOTIFICATION 
SERVICE
Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com. Under “Support”, click on
“Customer Change Notification” and follow the
registration instructions.

CUSTOMER SUPPORT
Users of Microchip products can receive assistance
through several channels:

• Distributor or Representative
• Local Sales Office
• Field Application Engineer (FAE)
• Technical Support
• Development Systems Information Line

Customers should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help
customers. A listing of sales offices and locations is
included in the back of this document.

Technical support is available through the web site
at: http://support.microchip.com
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