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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
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dsPIC30F3014/4013

Pin Diagrams (Continued)

44-Pin QFN®

U1RX/SDI1/SDA/RF2
U2TX/CN18/RF5
U2RX/CN17/RF4

C1TX/RF1
C1RX/RFO

Vss

VDD

VDD
EMUD2/0C2/RD1
EMUC2/0C1/RDO
AN12/COFS/RB12

Note 1:

IC1/NT1/RD8
IC2/INT2/RD9
INTO/RA1L

PR
[

© 00N O WNER

o

44 | EMUD3/U1TX/SDO1/SCL/RF3

43 | EMUC3/SCK1/RF6

42 1

41 | OC3/RD2
40 | voo
39 | vss
38 | oc4/rRD3
37 |

36 1

dsPIC30F4013

117
j18

35 | EMUC1/SOSCO/T1CK/U1ARX/CNO/RC14
34 | EMUD1/SOSCI/T2CK/U1ATX/CN1/RC13

121

33
321
a1l
301l
29 |
28 1l
271
26 1
25 |
24 1
231

AN11/CSDO/RB11 112

Ne 13

AN10/CSDI/RB10 [14

Avss 16

AN9/CSCK/RBY 115
AVDD
MCLR
ANO/VREF+/CN2/RBO [ 19
AN1/VRer-/CN3/RB1 120

AN2/SS1/LVDIN/CN4/RB2

AN3/CN5/RB3 122

OSC2/CLKO/RC15
OSC1/CLKI

Vss

Vss

VDD

VDD

AN8/RB8
PGD/EMUD/AN7/RB7
PGC/EMUC/AN6/OCFA/RB6
AN5/IC8/CN7/RB5
AN4/IC7/CN6/RB4

The metal plane at the bottom of the device is not connected to any pins and is recommended to be connected to Vss externally.
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TABLE 1-1: PINOUT 1/O DESCRIPTIONS (CONTINUED)

. Pin Buffer _
Pin Name Type Type Description
RA11 1/0 ST PORTA is a bidirectional 1/O port.
RBO0-RB12 1/0 ST PORTB is a bidirectional I/O port.
RC13-RC15 110 ST PORTC is a bidirectional 1/0 port.
RDO-RD3, 110 ST PORTD is a bidirectional I/0 port.
RD8, RD9
RFO-RF5 1/0 ST PORTF is a bidirectional 1/0O port.
SCK1 /0 ST Synchronous serial clock input/output for SPI1.
SDI1 I ST SPI1 data in.
SDO1 o] — SPI1 data out.
SSs1 I ST SPI1 slave synchronization.
SCL 1/0 ST Synchronous serial clock input/output for 12C™.
SDA 1/0 ST Synchronous serial data input/output for 12C.
SOSCO (0] — 32 kHz low-power oscillator crystal output.
SOSCI I ST/CMOS |32 kHz low-power oscillator crystal input. ST buffer when configured in RC
mode; CMOS otherwise.
T1CK I ST Timerl external clock input.
T2CK I ST Timer2 external clock input.
U1RX I ST UART1 receive.
uiTx (0] — UART1 transmit.
U1ARX I ST UARTL1 alternate receive.
U1ATX o] — UARTL1 alternate transmit.
VDD P — Positive supply for logic and 1/O pins.
Vss P — Ground reference for logic and 1/O pins.
VREF+ I Analog |[Analog voltage reference (high) input.
VREF- I Analog |[Analog voltage reference (low) input.
Legend: CMOS = CMOS compatible input or output Analog = Analog input
ST = Schmitt Trigger input with CMOS levels (0] = Output
| = Input P = Power
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3.2 Data Address Space

The core has two data spaces. The data spaces can be
considered either separate (for some DSP instructions),
or as one unified linear address range (for MCU instruc-
tions). The data spaces are accessed using two Address
Generation Units (AGUs) and separate data paths.

3.2.1 DATA SPACE MEMORY MAP

The data space memory is split into two blocks, X and
Y data space. A key element of this architecture is that
Y space is a subset of X space, and is fully contained
within X space. In order to provide an apparent Linear
Addressing space, X and Y spaces have contiguous
addresses.

When executing any instruction other than one of
the MAC class of instructions, the X block consists of the
64-Kbyte data address space (including all Y addresses).
When executing one of the MAC class of instructions, the
X block consists of the 64-Kbyte data address space
excluding the Y address block (for data reads only). In
other words, all other instructions regard the entire data
memory as one composite address space. The MAC
class instructions extract the Y address space from data
space and address it using EAs sourced from W10 and
W11. The remaining X data space is addressed using W8
and W9. Both address spaces are concurrently accessed
only with the MAC class instructions.

The data space memory map is shown in Figure 3-7.

FIGURE 3-7: dsPIC30F3014/dsPIC30F4013 DATA SPACE MEMORY MAP
MSB LSB
Address 16 bits Address
- MSB LSB >
— 0x0001 ' 0x0000
2Kbyte | SFR Space
SFRSpace | oy07FF | OXO7FE
— 0x0801 | 0x0800 & Kbyte
X Data RAM (X) Near
2 Kbyte OxOBFF ! 0xOBFE Data
SRAM Somce | OX0CO01 | 0x0C00 Space
pace Y Data RAM (Y)
L OXOFFF | OxOFFE
0x1001 | 0x1000
OX1FFF |- _ __ __ __ 4 - - - _— _ OX1FFE A
I
I
I
I
I
~oxgoo1 [ T T T T T 0x8000
I
I
I
I
|
Optionally X Data
Mapped Unimplemented (X)
into Program :
Memory I
I
I
I
I
OXFFFF | OXFFFE
~
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5.6.3 LOADING WRITE LATCHES 5.6.4 INITIATING THE PROGRAMMING
Example 5-2 shows a sequence of instructions that SEQUENCE

can be used to load the 96 bytes of write latches. For protection, the write initiate sequence for NVMKEY
32 TBLWIL and 32 TBLWI'H instructions are needed to must be used to allow any erase or program operation
load the write latches selected by the Table Pointer. to proceed. After the programming command has been

executed, the user must wait for the programming time
until programming is complete. The two instructions
following the start of the programming sequence
should be NOPs as shown in Example 5-3.

EXAMPLE 5-2: LOADING WRITE LATCHES

Set up a pointer to the first programnenory location to be witten
; program nmenory sel ected, and wites enabl ed
MoV #0x0000, W ;
MoV W TBLPAG ; Initialize PM Page Boundary SFR
MoV #0x6000, WO ; An exanpl e program nenory address
Performthe TBLW instructions to wite the |atches
0t h_program wor d
MoV #LOW WORD_0, W2 ;
MoV #H GH_BYTE_O, W8 ;
TBLWIL W2 [ W] ; Wite PMIow word into program | atch
TBLWIH VB [ W++] ; Wite PMhigh byte into programlatch
1st _program word
MoV #LOW WORD_1, W2 ;
MoV #H GH_BYTE_1, W8 ;
TBLWIL W2 [ W] ; Wite PMIow word into program | atch
TBLWIH VB [ W++] ; Wite PMhigh byte into programlatch
; 2nd_program word
MoV #LOW WORD_2, W2
MoV #H GH_BYTE_2, W8 ;
TBLWIL W [W] ; Wite PMIlow word into program | atch
TBLWIH W8 [WD++] ; Wite PMhigh byte into programlatch

31st _program wor d
MoV #LOW WORD_31, W2 ;
MoV #H GH_BYTE_31, W8 ;
TBLWIL W2 [W] ; Wite PMIow word into program | atch
TBLWIH VB [WD++4] ; Wite PMhigh byte into programlatch

Note:  In Example 5-2, the contents of the upper byte of W3 has no effect.

EXAMPLE 5-3: INITIATING A PROGRAMMING SEQUENCE

DI SI #5 ; Block all interrupts with priority <7 for
; next 5 instructions
MoV #0x55, W ;

MoV VW NVIKEY ; Wite the 0x55 key

MoV #0xAA, WL ;

MoV WL NVIVKEY ; Wite the OxAA key

BSET NVMCON, #WR ; Start the erase sequence

NOP ; Insert two NOPs after the erase
NOP ; command is asserted
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NOTES:

DS70138G-page 58 © 2010 Microchip Technology Inc.



dsPIC30F3014/4013

NOTES:
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FIGURE 10-1: 32-BIT TIMER2/3 BLOCK DIAGRAM

Data Bus<15:0>

TMR3HLD

16

. 16
Write TMR2

Read TMR2—/ \ VL‘

16

Reset o

» TMR3 | TMR2

Sync

MSB {} LSB
ADC Event Trigger

< Comparator x 32

PR3 PR2

Equal
fi
I
I

T3IF
Event Flag

6_7/(:,K

1 T ol

TGATE (T2CON<6>)

bits are respective to the T2CON register.

TGATE
(T2CON<6>)
]
n <
[ONG]
e TCKPS<1:0>
TON 2
T2CK % > 1x
=
Gate Prescaler | |
Sync 01 1, 8, 64, 256
Tey 00
Note: Timer Configuration bit, T32 (T2CON<3>), must be set to ‘1’ for a 32-bit timer/counter operation. All control

DS70138G-page 72

© 2010 Microchip Technology Inc.




dsPIC30F3014/4013

12.0

Note:

INPUT CAPTURE MODULE

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).

This section describes the input capture module and
associated operational modes. The features provided
by this module are useful in applications requiring fre-
quency (period) and pulse measurement. Figure 12-1
depicts a block diagram of the input capture module.
Input capture is useful for such modes as:

» Frequency/Period/Pulse Measurements
 Additional Sources of External Interrupts

The key operational features of the input capture
module are:

» Simple Capture Event mode

» Timer2 and Timer3 mode selection

* Interrupt on input capture event

These operating modes are determined by setting the
appropriate bits in the ICxCON register (where
x =1,2,...,N). The dsPIC DSC devices contain up to 8
capture channels (i.e., the maximum value of N is 8).
The dsPIC30F3014 device contains 2 capture
channels while the dsPIC30F4013 device contains
4 capture channels.

121

The simple capture events in the dsPIC30F product
family are:

Simple Capture Event Mode

» Capture every falling edge

» Capture every rising edge

» Capture every 4th rising edge

» Capture every 16th rising edge

» Capture every rising and falling edge

These simple Input Capture modes are configured by
setting the appropriate bits, ICM<2:0> (ICXCON<2:0>).

1211 CAPTURE PRESCALER

There are four input capture prescaler settings speci-
fied by bits, ICM<2:0> (ICXCON<2:0>). Whenever the
capture channel is turned off, the prescaler counter is
cleared. In addition, any Reset clears the prescaler
counter.

FIGURE 12-1: INPUT CAPTURE MODE BLOCK DIAGRAM
From GP Timer Module T2_CNT T3_CNT
ICx pin 4
| Prescaler Clock ge FIFO
1,4,16 Synchronizer [™] D(Ie_tec_non Bt RIW
i ogic Logic
ICM<2:0> A
Mode Select ICXxBUF
ICBNE, ICOV >
v ICI<1:0> Y Y
: Interrupt
ICXCON Logic
Data Bus y Set Flag
ICXIF
Note: Where ‘X’ is shown, reference is made to the registers or bits associated to the respective input capture

channels, 1 through N.

© 2010 Microchip Technology Inc.
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NOTES:
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17.0 CAN MODULE

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).

17.1 Overview

The Controller Area Network (CAN) module is a serial
interface, useful for communicating with other CAN
modules or microcontroller devices. This interface/
protocol was designed to allow communications within
noisy environments.

The CAN module is a communication controller imple-
menting the CAN 2.0 A/B protocol, as defined in the
BOSCH specification. The module supports CAN 1.2,
CAN 2.0A, CAN 2.0B Passive, and CAN 2.0B Active
versions of the protocol. The module implementation is
a full CAN system. The CAN specification is not cov-
ered within this data sheet. The reader may refer to the
BOSCH CAN specification for further details.

The module features are as follows:

 Implementation of the CAN protocol CAN 1.2,
CAN 2.0A and CAN 2.0B

« Standard and extended data frames

« 0-8 bytes data length

» Programmable bit rate up to 1 Mbit/sec

» Support for remote frames

» Double-buffered receiver with two prioritized
received message storage buffers (each buffer
may contain up to 8 bytes of data)

6 full (standard/extended identifier), acceptance
filters, 2 associated with the high-priority receive
buffer and 4 associated with the low-priority
receive buffer

« 2 full, acceptance filter masks, one each
associated with the high and low-priority receive
buffers

« Three transmit buffers with application specified
prioritization and abort capability (each buffer may
contain up to 8 bytes of data)

» Programmable wake-up functionality with
integrated low-pass filter

» Programmable Loopback mode supports self-test
operation

« Signaling via interrupt capabilities for all CAN
receiver and transmitter error states

« Programmable clock source

* Programmable link to input capture module (IC2,
for both CAN1 and CAN2) for time-stamping and
network synchronization

» Low-power Sleep and Idle mode

The CAN bus module consists of a protocol engine and
message buffering/control. The CAN protocol engine
handles all functions for receiving and transmitting
messages on the CAN bus. Messages are transmitted
by first loading the appropriate data registers. Status
and errors can be checked by reading the appropriate
registers. Any message detected on the CAN bus is
checked for errors and then matched against filters to
see if it should be received and stored in one of the
receive registers.

17.2 Frame Types

The CAN module transmits various types of frames
which include data messages or remote transmission
requests, initiated by the user, as other frames that are
automatically generated for control purposes. The
following frame types are supported:

» Standard Data Frame:

A standard data frame is generated by a node
when the node wishes to transmit data. It includes
an 11-bit Standard Identifier (SID) but not an 18-bit
Extended Identifier (EID).

* Extended Data Frame:

An extended data frame is similar to a standard
data frame but includes an extended identifier as
well.

* Remote Frame:

It is possible for a destination node to request the
data from the source. For this purpose, the
destination node sends a remote frame with an
identifier that matches the identifier of the required
data frame. The appropriate data source node
then sends a data frame as a response to this
remote request.

e Error Frame:

An error frame is generated by any node that
detects a bus error. An error frame consists of
2 fields: an error flag field and an error delimiter
field.

* Overload Frame:

An overload frame can be generated by a node as
a result of 2 conditions. First, the node detects a
dominant bit during interframe space which is an
illegal condition. Second, due to internal condi-
tions, the node is not yet able to start reception of
the next message. A node may generate a
maximum of 2 sequential overload frames to
delay the start of the next message.

« Interframe Space:

Interframe space separates a proceeding frame
(of whatever type) from a following data or remote
frame.

© 2010 Microchip Technology Inc.
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19.9

The module has two internal power modes.

When the ADON bit is ‘1’, the module is in Active mode;
it is fully powered and functional.

When ADON is ‘0’, the module is in Off mode. The
digital and analog portions of the circuit are disabled for
maximum current savings.

Module Power-Down Modes

In order to return to the Active mode from Off mode, the
user must wait for the ADC circuitry to stabilize. The
time required to stabilize is specified in Section 23.0
“Electrical Characteristics”.

19.10 A/D Operation During CPU Sleep

and Idle Modes
19.10.1 A/D OPERATION DURING CPU
SLEEP MODE

When the device enters Sleep mode, all clock sources
to the module are shut down and stay at logic ‘0’.

If Sleep occurs in the middle of a conversion, the
conversion is aborted. The converter does not continue
with a partially completed conversion on exit from
Sleep mode.

Register contents are not affected by the device
entering or leaving Sleep mode.

The A/D module can operate during Sleep mode if the
A/D clock source is set to RC (ADRC = 1). When the
RC clock source is selected, the A/D module waits one
instruction cycle before starting the conversion. This
allows the SLEEP instruction to be executed which
eliminates all digital switching noise from the conver-
sion. (When the conversion sequence is complete, the
DONE bit is set.)

If the A/D interrupt is enabled, the device wakes up
from Sleep. If the A/D interrupt is not enabled, the A/D
module is then turned off, although the ADON hit
remains set.

19.10.2 A/D OPERATION DURING CPU IDLE

MODE

The ADSIDL bit determines if the module stops or
continues on Idle. If ADSIDL = 0, the module continues
operation on assertion of Idle mode. If ADSIDL =1, the
module stops on Idle.

19.11 Effects of a Reset

A device Reset forces all registers to their Reset state.
This forces the A/D module to be turned off, and any
conversion and sampling sequence is aborted. The val-
ues that are in the ADCBUF registers are not modified.
The A/D Result register contains unknown data after a
Power-on Reset.

19.12 Output Formats

The A/D result is 12 bits wide. The data buffer RAM is
also 12 bits wide. The 12-bit data can be read in one
of four different formats. The FORM<1:0> bits select
the format. Each of the output formats translates to a
16-bit result on the data bus. Write data is always in
right-justified (integer) format.

FIGURE 19-5: A/D OUTPUT DATA FORMATS
RAM Contents: d11 | d10|d09 | do8 | d07 | d06 | dO5 | d04 | d03 | d02 | do1 | doo
Read to Bus:
Signed Fractional | d11 |d10 | d09 |d08 | d07 | d06 | d05 | d04 | d03 | d02|do1|doo| 0 | 0 | 0 | O
Fractional | d11|d10|d09 |d08 |d07 | d06 | dO5 | d04 |d03|d02|do1|doo| 0 | 0 | 0 | O
Signed Integer | d11 |d11|d11|d11 |d11 [d10 |d0O9 |d08|d07 |d06 | dO5 | d04 |d03 | d02 | do1 | doo
Integer 0| 0| 0| 0 |dl1|d10|d09|d08|d07 |d06 |do5 |d04 |do3|do2|do1|doo

© 2010 Microchip Technology Inc.
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19.13 Configuring Analog Port Pins

The use of the ADPCFG and TRIS registers control the
operation of the A/D port pins. The port pins that are
desired as analog inputs must have their correspond-
ing TRIS bit set (input). If the TRIS bit is cleared
(output), the digital output level (VoH or VoL) is
converted.

The A/D operation is independent of the state of the
CHOSA<3:0>/CH0SB<3:0> bits and the TRIS bits.

When reading the PORT register, all pins configured as
analog input channels are read as cleared.

Pins configured as digital inputs will not convert an
analog input. Analog levels on any pin that is defined as
a digital input (including the ANX pins) may cause the
input buffer to consume current that exceeds the
device specifications.

19.14 Connection Considerations

The analog inputs have diodes to VDD and Vss as ESD
protection. This requires that the analog input be
between VDD and Vss. If the input voltage exceeds this
range by greater than 0.3V (either direction), one of the
diodes becomes forward biased and it may damage the
device if the input current specification is exceeded.

An external RC filter is sometimes added for anti-
aliasing of the input signal. The R component should be
selected to ensure that the sampling time requirements
are satisfied. Any external components connected (via
high-impedance) to an analog input pin (capacitor,
Zener diode, etc.) should have very little leakage
current at the pin.

DS70138G-page 138
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20.4 Reset

The dsPIC30F3014/4013 differentiates between

various kinds of Reset:

a) Power-on Reset (POR)

b) MCLR Reset during normal operation

¢) MCLR Reset during Sleep

d) Watchdog Timer (WDT) Reset (during normal
operation)

e) Programmable Brown-out Reset (BOR)

f)  RESET Instruction

g) Reset caused by trap lockup (TRAPR)

h) Reset caused by illegal opcode or by using an
uninitialized W register as an Address Pointer
(IOPUWR)

FIGURE 20-2:

Different registers are affected in different ways by var-
ious Reset conditions. Most registers are not affected
by a WDT wake-up since this is viewed as the resump-
tion of normal operation. Status bits from the RCON
register are set or cleared differently in different Reset
situations, as indicated in Table 20-5. These bits are
used in software to determine the nature of the Reset.

A block diagram of the On-Chip Reset Circuit is shown
in Figure 20-2.

A MCLR noise filter is provided in the MCLR Reset
path. The filter detects and ignores small pulses.

Internally generated Resets do not drive MCLR pin low.

RESET SYSTEM BLOCK DIAGRAM

RESET
Instruction

Digital
7 Glitch Filter

Sleep or Idle
WDT
Module

VDD Rise POR

Brown-out
Reset BOR

BOREN

Trap Conflict

lllegal Opcode/
Uninitialized W Register

Detect
VDD

SYSRST

20.4.1 POR: POWER-ON RESET

A power-on event generates an internal POR pulse
when a VDD rise is detected. The Reset pulse occurs at
the POR circuit threshold voltage (VPOR) which is nom-
inally 1.85V. The device supply voltage characteristics
must meet specified starting voltage and rise rate
requirements. The POR pulse resets a POR timer and
places the device in the Reset state. The POR also
selects the device clock source identified by the
oscillator configuration fuses.

The POR circuit inserts a small delay, TPOR, which is
nominally 10 us and ensures that the device bias
circuits are stable. Furthermore, a user-selected
power-up time-out (TPWRT) is applied. The TPWRT
parameter is based on device Configuration bits and
can be 0 ms (no delay), 4 ms, 16 ms, or 64 ms. The
total delay is at device power-up, TPOR + TPWRT. When
these delays have expired, SYSRST is negated on the
next leading edge of the Q1 clock and the PC jumps to
the Reset vector.

The timing for the SYSRST signal is shown in
Figure 20-3 through Figure 20-5.

© 2010 Microchip Technology Inc.
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20.4.1.1 POR with Long Crystal Start-up Time
(with FSCM Enabled)

The oscillator start-up circuitry is not linked to the POR
circuitry. Some crystal circuits (especially low-
frequency crystals) have a relatively long start-up time.
Therefore, one or more of the following conditions is
possible after the POR timer and the PWRT have
expired:

« The oscillator circuit has not begun to oscillate.

» The Oscillator Start-up Timer has not expired (if a
crystal oscillator is used).

e The PLL has not achieved a LOCK (if PLL is
used).

If the FSCM is enabled and one of the above conditions
is true, a clock failure trap occurs. The device automat-
ically switches to the FRC oscillator and the user can
switch to the desired crystal oscillator in the trap ISR.

20.4.1.2 Operating without FSCM and PWRT

If the FSCM is disabled and the Power-up Timer
(PWRT) is also disabled, then the device exits rapidly
from Reset on power-up. If the clock source is FRC,
LPRC, ERC or EC, it will be active immediately.

If the FSCM is disabled and the system clock has not
started, the device will be in a frozen state at the Reset
vector until the system clock starts. From the user’s
perspective, the device appears to be in Reset until a
system clock is available.

20.4.2 BOR: PROGRAMMABLE
BROWN-OUT RESET

The BOR (Brown-out Reset) module is based on an
internal voltage reference circuit. The main purpose of
the BOR module is to generate a device Reset when a
brown-out condition occurs. Brown-out conditions are
generally caused by glitches on the AC mains (i.e.,
missing portions of the AC cycle waveform due to bad
power transmission lines, or voltage sags due to exces-
sive current draw when a large inductive load is turned
on).

The BOR module allows selection of one of the
following voltage trip points (see Table 23-11):

e 2.6V-2.71V

e 4.1V-4.4V

o 4.58V-4.73V

Note:  The BOR voltage trip points indicated here
are nominal values provided for design
guidance only. Refer to the Electrical
Specifications in the specific device data
sheet for BOR voltage limit specifications.

A BOR generates a Reset pulse, which resets the
device. The BOR selects the clock source based on the
device Configuration bit values (FOS<2:0> and
FPR<4:0>). Furthermore, if an oscillator mode is
selected, the BOR activates the Oscillator Start-up
Timer (OST). The system clock is held until OST
expires. If the PLL is used, then the clock is held until
the LOCK bit (OSCCON<5>) is ‘1".

Concurrently, the POR time-out (TPOR) and the PWRT
time-out (TPWRT) are applied before the internal Reset is
released. If TPWRT = 0 and a crystal oscillator is being
used, then a nominal delay of TFscm = 100 us is applied.
The total delay in this case is (TPOR + TFSCM).

The BOR status bit (RCON<1>) is set to indicate that a
BOR has occurred. The BOR circuit, if enabled, contin-
ues to operate while in Sleep or Idle modes and resets
the device should VDD fall below the BOR threshold
voltage.

FIGURE 20-6: EXTERNAL POWER-ON

RESET CIRCUIT (FOR

SLOW Vbbb POWER-UP)

VDD
D R
R1 _
MCLR
c dsPIC30F

1

Note 1: External Power-on Reset circuit is required
only if the VDD power-up slope is too slow.
The diode D helps discharge the capacitor
quickly when VDD powers down.

2: R should be suitably chosen so as to make
sure that the voltage drop across R does not
violate the device’s electrical specifications.

3:  R1 should be suitably chosen so as to limit
any current flowing into MCLR from external
capacitor C, in the event of MCLR/VPP pin
breakdown due to Electrostatic Discharge
(ESD), or Electrical Overstress (EOS).

Note: Dedicated supervisory devices, such as
the MCP1XX and MCP8XX, may also be
used as an external Power-on Reset
circuit.
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FIGURE 23-9: INPUT CAPTURE (CAPx) TIMING CHARACTERISTICS

l«—IC10—=: '=— |Cll—!

le—————IC15 ———

Note: Refer to Figure 23-3 for load conditions.

TABLE 23-25: INPUT CAPTURE TIMING REQUIREMENTS

Standard Operating Conditions: 2.5V to 5.5V

(unless otherwise stated)
AC CHARACTERISTICS Operating temperature  -40°C < TA < +85°C for Industrial

-40°C < TAa < +125°C for Extended

Pilrgm Symbol Characteristic() Min Max Units Conditions
IC10 TecL ICx Input Low Time | No prescaler 0.5 Tcy + 20 — ns

With prescaler 10 — ns
IC11 TccH ICx Input High Time | No prescaler 0.5 Tcy + 20 — ns

With prescaler 10 — ns
IC15 TecP ICx Input Period (2 Tcy + 40)/N — ns N = prescale

value (1, 4, 16)

Note 1: These parameters are characterized but not tested in manufacturing.
FIGURE 23-10: OUTPUT COMPARE MODULE (OCx) TIMING CHARACTERISTICS

OCx 7|Z : : Sk

(Output Compare oo Lo
or PWM Mode) OCll—», '« OCl0-—» <

Note: Refer to Figure 23-3 for load conditions.

TABLE 23-26: OUTPUT COMPARE MODULE TIMING REQUIREMENTS

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

AC CHARACTERISTICS

Pzrglm Symbol Characteristict) Min | Typ® | Max | Units Conditions
OC10 |TccF OCx Output Fall Time — — — ns |See Parameter DO32
OC11 |[TccR OCx Output Rise Time — — — ns |See Parameter DO31

Note 1: These parameters are characterized but not tested in manufacturing.
2: Datain “Typ” column is at 5V, 25°C unless otherwise stated. Parameters are for design guidance only and
are not tested.
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FIGURE 23-11: OCx/PWM MODULE TIMING CHARACTERISTICS
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TABLE 23-27: SIMPLE OCx/PWM MODE TIMING REQUIREMENTS

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

AC CHARACTERISTICS

PaNr(?m Symbol Characteristict) Min | Typ@ | Max | Units Conditions
OC15 |TFD Fault Input to PWM 1/O — — 50 ns

Change
OC20 |TFLT Fault Input Pulse Width 50 — — ns

Note 1: These parameters are characterized but not tested in manufacturing.
2: Datain “Typ” column is at 5V, 25°C unless otherwise stated. Parameters are for design guidance only and
are not tested.
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FIGURE 23-12: DCI MODULE (MULTICHANNEL, 1°S MODES) TIMING CHARACTERISTICS

' i
—>, - — -

"~CSI1™ |~ CS10 CS21  CSs20

SCKE \\—/—m—/_aw
(SCKE =1) ! j : N £

CSCK
(SCKE = 0)

i [
— - — -

I Ccs20 Cs21 Z
COFs R !
' CS55CS56, I
e .1 CS35
—>: l— —! -<—:<_’: , ' .
CS51 CS50. . . ; — 70 =
N . ) I —
CSDO HIGH-Z ><: ' MSb X v X LSb : >:§HIGH-Z
o . .— D) oo
o CS530 CSs31
CSDI MSH IN LSb IN
1CS40'CS41

-
'

Note: Refer to Figure 23-3 for load conditions.
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TABLE 23-37: 12-BIT A/D MODULE SPECIFICATIONS

AC 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

P;a\lrsm Symbol Characteristic Min. Typ Max. Units Conditions
Device Supply
ADO1 |AVDD Module VDD Supply Greater of | — Lesser of \Y,
VoD - 0.3 VoD + 0.3
or2.7 or55
ADQ2 |AVss Module Vss Supply Vss-0.3 — Vss+03 | V
Reference Inputs
ADO5 |VREFH Reference Voltage High AVss +2.7| — AVDD \%
ADO06 |VREFL Reference Voltage Low AVss — J|AVDD-2.7| V
ADO7 |VREF Absolute Reference AVss-03| — |AVDD+0.3| V
Voltage
ADO8 |IREF Current Drain — 200 300 pA |A/D operating
.001 2 pA |A/D off
Analog Input
AD10 |VINH-VINL |Full-Scale Input Span VREFL — VREFH V |Note 1
AD11 |VIN Absolute Input Voltage AVss-03| — |AVDD+0.3| V
AD12 |— Leakage Current — +0.001| +0.610 pA  |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 5V
Source Impedance = 2.5 kQ
AD13 |— Leakage Current — +0.001| +0.610 pA | VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3V
Source Impedance =
2.5kQ
AD15 |Rss Switch Resistance — 3.2K — Q
AD16 |CsAamPLE |Sample Capacitor — 18 pF
AD17 |RIN Recommended Impedance — — 2.5K Q
of Analog Voltage Source
DC Accuracy
AD20 |Nr Resolution 12 data bits bits
AD21 |INL Integral Nonlinearity — — <t1 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 5V
AD21A |INL Integral Nonlinearity — — <t1 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3V
AD22 |DNL Differential Nonlinearity — — <t1 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 5V
AD22A |DNL Differential Nonlinearity — — <+l LSb [VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3V
AD23 |GERR Gain Error +1.25 +1.5 +3 LSb |VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 5V
AD23A |GERR Gain Error +1.25 +1.5 +3 LSb [VINL = AVSS = VREFL = 0V,
AVDD = VREFH = 3V
Note 1: The A/D conversion result never decreases with an increase in the input voltage, and has no missing

codes.
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44-Lead Plastic Quad Flat, No Lead Package (ML) — 8x8 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

-———————————— D———=

EXPOSED
| PAD
i
E
I V7 7
7 i
74
77X
A Ak
| N NOTE 1
TOP VIEW BOTTOM VIEW

Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 44
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 8.00 BSC
Exposed Pad Width E2 6.30 6.45 6.80
Overall Length D 8.00 BSC
Exposed Pad Length D2 6.30 6.45 6.80
Contact Width b 0.25 0.30 0.38
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-103B
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip
product. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our
documentation can better serve you, please FAX your comments to the Technical Publications Manager at
(480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

TO: Technical Publications Manager
RE: Reader Response

Total Pages Sent

From: Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):
Would you like a reply? Y N

Device: dsPIC30F3014/4013 Literature Number: DS70138G

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4, What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Isthere any incorrect or misleading information (what and where)?

7. How would you improve this document?
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